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ANNOUNCEMENTS. 

ESTABLISHMENT 01" THE STATION. 

The Maine Fertilizer Control and Agricultural Experiment 
Station, established by Act of the Legislature approved March 
3, 1885, began its work in April of that year in quarters fur
nished by the ,College. After the Station had existed for two 
years, Congress passed what is known as the Hatch Act, estab
lishing agricultural experiment stations in every state. This 
grant was accepted 1by the Maine Legislature by an Act ap
proved March 16, 1887, which established the Maine Agricul
tural Experiment Station as a department of the University. 
The reorganization was effected in June, 1887, but work was 
not begun until February 16, 1888. In 1906 Congress passed 
the Adams Act for the further endowment of the stations estab
lished under the Hatch Act. 

The ,purpose of the experiment stations is defined in the Act 
of Congress establishing them as follows: 

"It shall ibe the object ahd duty of said experiment stations to 
conduct original researches or verify experiments on the physi
ology of plants and animals; the diseases to which they are sev
erally subject, with the remedies for the same; the chemical 
compositic'n of useful plants at their different stages of growth; 
the comparative advantages of rotative cropping as pursued un
der a varying series of crops; the capacity of new plants or trees 
for acclimation; the analysis of soils and water; the chemical 
composition of manures, natural and artificial, with experi
ments designed to test their comparative -effects on crops of 
different kinds; the adaptation and value of grasses and forage 
plants; the composition and digestibility of the different kinds 
of food for domestic animals ; the scientific and economic ques
tions involved in the production of butter and cheese; and such 
other researches or experiments bearing directly on the agri
cultural industry of the United States as may in each case be 
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deemed advisable, having ,due regard to the varying conditions 
and needs of the respective states or territories." 

The work that the Experiment Station can undertake from 
the Adams Act fund is more restricted and can "be applied 
only to paying the necessary expenses of conducting original 
researches or experiments 'bearing directly on the agricultural 
industry of the United States, having due regard to the vary
ing conditions and needs of the respective states and territories." 

INVESTIGATIONS. 

The Station continues to restrict its work to a few important 
lines, believing that it is better for the agriculture of the State 
to study thoroughly a few problems than to spread over the 
whole field of agricultural science. It has continued to improve 
its facilities and segregate its work in such a way as to make 
it an effective agency for research in agriculture. Prominent 
among the lines of investigation are studies upon the food of 
man and animals, the diseases of plants and animals, breeding 
of plants and animals, orchard and field experiments, poultry 
investigations, and entomological research. 

INSPECTIONS. 

The inspection of food and drugs, the inspection of fertilizers, 
the inspection of concentrated commercial feeding stuffs, the 
inspection of agricultural seeds, the inspection of fungicides and 
insecticides and the testing. of the graduated glassware used 
in creameries, are entrusted to the Station through its director, 
who is responsible for the execution of the public laws relat
ing to these matters. The cost of the inspections is borne by 
fees and by a state appropriation, and the examination of 
chemical glassware by a charge for calibration. 

OFFICES AND LABORATORIES. 

The offices, laboratories and poultry plant of the Maine Agri
cultural Experiment Station are at the University of Maine, 
Orono. Orono is the freight, express, post, telegraph arid tele
phone address for the offices and labqratories. 

Visitors to the Station will find it convenient to leave the 
steam cars at Bangor or Old Town, as the railway station at 
Orono is a mile from the University. Bangor and Old Town 
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trolley cars pass through the campus. They -pass the railway 
station in Bangor 5 minutes after the hour and half hour, and 
the railway station in Old Town, 20 minutes after and IO min
utes before the hour. 

HIGHMOOR FARM. 

Highmoor Farm, purchased by the State for the use of the 
Station, is located in the twon of Monmouth, 2i miles from 
the l\fonmouth station and the same distance from the Leeds 
Junction station. It is on the Farmington branch of the Maine 
Central Railroad. A flag station, called Highmoor, is on the 
farm. ~fonmouth is the post, telegraph and telephone address 
for Highmoor Farm. Both Leeds Junction and Monmouth are 
freight and express addresses. 

Visitors are always welcome. Granges, Farmers' Clubs and 
others desiring to visit Highmoor Farm are requested to arrange 
dates in advance. 

Tm.: AIM OF THE Sv,Tro:N'. 

Every citizen of :Maine concerned in agriculture has the right 
to apply to the Station for any assistance that comes within 
its province. It is the wish of the Trustees and Station Council 
that the Station be as widely useful as its resources will permit. 

In addition to its work of investigation, the Station is pre
pared to make chemical analyses of fertilizers, feeding stuffs, 
dairy products and other agricultural materials; to test seeds 
and creamery glassware; to identify grasses, weeds, injurious 
fungi and insects, etc.; and to give information on agriculturai 
matters of interest and advantage to the citizens of the State: 

All work proper to the Experiment Station and of public 
benefit will be done without charge. Work for the private use 
of individuals is charged for at the actual cost to the Station. 
The Station offers to do this work only as a matter of accommo
dation. Under no condition will the Station undertake analyses, 
the results of which cannot be published, if they prove of gen
eral interest. 

CoRRESPONDEN CE. 

As far as practicable, letters are answered the day they are 
received. Letters sent to individual officers a.re liable to remain 
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unanswered, m case the officer addressed is absent. All com
munications, should, therefore, be addressed to the Director or 
to the 

Agricultural Experiment Station, 
Orono, Maine. 

PUBLICATIONS. 

The Station is organized so that the work of investigation is 
distinct from the work of inspection. The results of investi
gation are published in the bulletins of the Station. These 
make up the annual report for the year. The results of the 
work of inspection are printed in publications known as Official 
Inspections. These are paged independently of the bulletins 
and are bound in with the annual report as an appenclix thereto. 
Miscellaneous publications consisting of newspaper notices of 
bulletins, newspaper bulletins and circulars which are not paged 
consecutively and for the most part are not included in the 
annual report are issued during the year. 

All of the bulletins issued by the Station are sent to the names 
upon the official mailing list prepared by the Office of Experi
ment Stations, to all newspapers in Maine and to libraries and 
to agricultural exc_hanges. Bulletins which have to do with 
general agriculture and the Official Inspections which bear upo11 
the feeding stuffs, fertilizer and seed inspections are sent to ::i 

general mailing list composed chiefly of farmers within the 
State. The publications having to do with the food and drug 
inspection are sent to a special list including all dealers in Maine 
and other citizens who request them. The annual report is sent 
to directors of experiment stations and to libraries. Copies of 
all publications are sent to the newspapers within the State and 
to the press on the exchange list outside of the State. 

No. 187. 
No. 188. 
No. 18g. 
No. 190. 
No. 191. 

No. 192. 
No. 193. 

BULLETINS ISSUED IN 191 r. 

Insect ?\ ates for 1910. 24 pages, 36 illustrations. 
Field Experiments. 8 pages. 
Orchard Spraying Experiments. 48 pages, 23 illustrations. 
Two Species of Macrosiphum. 12 pages, 14 illustrations. 
Method for Determinirrg Weight of Parts of Eggs. 20 page~. 

3 illustrations. 
Breeding for Egg Production. 64 pages, 9 illustrations. 
Poultry Notes. 24 pages, 8 illustrations. 
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No. 194. Control of Blackleg Disease of the Potato. 28 pages, 1 illus-
tration. 

No. 195. Insect Notes. 20 pages, 5 illustrations. 
No. 196. Fungus Gnats. Part III. 80 pages, 148 illustrations. 
No. 197. Finances and Index, 12 pages. 

OFFICIA1L INSPECTIONS ISSUED IN 191 r. 

No. 29. Fertilizer Inspection. 36 pages. 
No. 30. Oysters, Pork Sausage, Clams, Imitation Beer. 8 pages. 
No. 31. Feeding Stuff Inspection. 20 pages. 
No. 32. Changes in Inspection Laws. 12 pages. 
No. 33. Fertilizer Inspection. 32 pages. 
No. 34. Spices, Prepared Mustard, Honey and Gluten Flour. 16 pages. 
No. 35. Food Sanitation. 12 pages. 

MISCELLANEOUS PUBLICATIONS ISSUED IN r<n1. 

No. 398. Poultry Diseases and Their Treatment. 216 pages. 
No. 399. Maine Apple Diseases. 1 page. 
No. 400. Papers from Plant Pathological Laboratory. 1 page. 
No. 401. Four Insect Pests. 24 pages. 
No. 402. Suggestions for Woodlot Owners in l\faine. 28 pages. 
No. 403. Notice of No. 402. 1 page. 
No. 404. Seed Test Register. 1 page. 
No. 405. List of Publications in 1910. 1 page. 
No. 4o6. The Tyiphoid Fly and Its Allies. 8 pages. 
No. 407. Flea Beetles and Early Blight of Potatoes. 4 pages. 
No. 4o8. Plant Lice of the Apple in Maine. 12 pages. 
No. 409. :Cut Worms in Maine. 4 pages. 
No. 410. Notice Relative to Publications. J page. 
No. 41 I. Notice Relative to Publications. 1 page. 
No. 412. Note Regarding Variation in the Single Combs of Fowls. 8 

pages. 
No. 413. Notice of Poultry .Diseases and Their Treatment. I page. 
No. 414. Notice of Poultry Diseases and Their Treatment. 1 page. 
No. 415. Available Bulletins and Reports of the Station. 4 pages. 
No. 416. Packing Food under the Maine Pure Food and Drug Law. 

4 pages. 
No. 417. Notice of Four Insect Pests. I page. 
No. 418. Laws Regulating the Sale of Agricultural Seeds, Feeding 

Stuffs, Fertilizers, Drugs, Foods, Fungicides and Insecti
cides. 12 pages. 

Ko. 419. Directions for Taking Samples of Fertilizers. 2 pages. 
No. 420. Requirements Under the Law Regulating the Sale of Agri

cultural Seeds. 2 pages. 
No. 421. Requirements Under the Law Regulating the Sale of Com

mercial Feeding Stuffs. 8 pages. 
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No. 422. Requirements Under the Law Regulating the Sale of Com
mercial Fertilizers. 4 pages. 

No. 423. Requirements Under the Law Regulating the Sale of Fmigi
cides and Insecticides. 4 pages. 

No. 424. Requirements Under the' Law Regulating the Sale of Drugs. 
4 pages. 

No. 425. Requirements Under the Law Regulating the Sale of Foods. 

No. 426. 
No. 427. 
No. 428. 
No. 429. 

No. 430. 
No. 431. 
No. 432. 
No. 435. 

No. 436. 
No. 437. 
No. 438. 
No. 439. 
No. 440. 
No. 441. 
No. 442. 
No. 443. 

22 pages. 
Free Aanalyses of Feeding Stuffs. 2 pages. 
Manufacturer's Certificate, Feeding Stuffs Inspection. I page. 
Manufacturer's Certificate, Fertilizer Inspection. I page. 
Manufacturer's Certificate, Fungicides and Insecticides Inspec-

tion. I page. 
Certificate of Registration. r page. 
Orchard Spraying Experiments. I page. 
Experiments at High moor Farm, 1911. 6 pages and map. 
Proper Growing and Handling of Potato Seed Stock. r6 

pages. 
Notice of Potato Seed Stock. I page. 
On the Accuracy of Trap Nest Records,. IO pages. 
Breeding Poultry for Egg Production. r page. 
Poultry Notes. I page. 
Breeding Poultry for Egg Production. l page. 
Poultry Notes. r page. 
Control of the Blackleg Disease of the Potato. l page. 
Station Publications. 1 page. 

BIOLOGY PUBLICATIONS 1911. 

In the numbered series of "Papers from the Biological Laboratory:" 
No. 24. Biometric Ideas and Methods in Biology: Their Significance 

and Limitations. By Raymond Pearl. Scientia (Bologna), 
Vol. X, 5th year (19n), XIX-3, pp. ro1-119. (A French 
translation of this paper was also issued). 

No. 25. Inheritance of Fect1 11dity in the Domestic Fowl. By Raymond 
Pearl. Amer. Nat., Vol. XLV, pp. 321-345. (This paper 
is reprinted as Part IV of ~ o. 32 below). 

No. 26. The Mendelian Inheritance of Certain Chemical Characters in 
Maize. By R. Pearl and J. M. Bartlett. Zeitschr. f. Abst. 
u. Vererb. Lehre, Bd. VI, pp. r-28. 

No. 27. An Accurate Method for Determining the Weight of the Parts 
of the Eggs of Birds. By Maynie R. Curtis. Me. Agr. 
Exp. Stat. Ann. Rpt. for I9II, pp. 93-112. 

No. 28. Biometric Arguments Regarding the Genotype Concept. By 
Raymond Pearl. Amer. Nat. Vol. XL V, pp. 561-566. 

No. 29. The Personal Equation in Breeding Experiments Involving 
Certain Characters of Maize. By Raymond Pearl. Biol. 
Bul., Vol. XXI, pp. 339-366. 
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No. 30. On the Accuracy of Trap-nest Records. By Raymond Pearl. 
Me. Agr. Exp. Stat. Ann. Rept. for 19n, pp. 186-193. 

No. 31. A Note on Certain Biometrical Computations. By Raymond 
Pearl and Lottie E. McPheters. Amer. Nat. Vol. XL V 
pp. 756-76o. 

N'o. 32. Breeding Poultry for Egg Production. By Raymond Pearl. 
Me. Agr. Expt. Stat. Ann. Rept. for 1911, pp. II3-176. 

Papers published but not in the numbered series: 
a. Poultry Diseases and Their Treatment. Compiled by R. Pearl, F. 

' M. Surface and M. R. Curtis. Me. Agr. Expt. Stat. Circular 
398, pp. l-216. 

b. A Note Regarding Variation in the Single Combs of Fowls. By 
R. Pearl. Mendel Jour. Vol. I, pp. 189-195. 

c. Some Recent Studies on Variation· and Correlation in Agriculture 
Plants. By R. Pearl. Amer. Nat. Vol. XL V, pp. 415-425. 

d. Opportunities for Corn Breeding in Maine. By R. Pearl. Ann. 
Rept. Me. Seed Imp. Assoc. for 1910, pp. 146-152. . 

e. Poultry N otes-1910. By R. Pearl. Me. Agr. Expt. Stat. Bul. 193: 
pp. 177-200. 

N" 0. 45. 

No. 46. 

No. 47. 

No. 48. 

No. 49. 

No. 50. 

ENTOMOLOGICAL PUBLICATIONS. 

Paedogenesis in Tanytarsus. 0. A. Johannsen, Science 
XXXII, 768. 

Insect Notes. for 1910. 0. A. Johannsen, Me. Agr. Exp. Sta., 
Bul. 187, pp. l -24. 

Two species of Macrosiphum. Edith M. Patch, Me. Agr. Exp. 
Sta. Bul. 190, pp. 81-92. 

Insect Notes of 1911. 0. A. Johannsen and Edith M. Patch, 
Me. Agr. Exp. Sta. Bul. 195. pp. 229-243. 

Pemphigus tessellata on Alder and Maple. Edith M. Patch, 
Me. Agr. Exp. Sta. Bul. 195, pp. 244-248. 

Fungus Gnats, Part III. 0. A. Johannsen, Me. Agr. Exp. 
Sta. Bul. 196. p,p. -

CHANGES IN STATION STAFF. 

March r Dr. Frank M. Surface resigned as Associate Biol
ogist to accept a research position in the Kentucky Agricultural 
Experiment ·Station. From March I to December 31 Dr. 
Eugene P. Humbert was Associate Biologist at which date he 
resigned to go to the New Mexico College of Agriculture and 
experiment Station. 

Gem M. Coombs began work as stenographer in May. 
June I Henry A. Millett resigned .as Assistant and \Vas suc

ceeded by Charles C. Inman, and in September John Summers 
resigned as Assistant and was succeeded by Vernon Folsom. 



BULLETIN NO. 187 

INSECT NOTES FOR 1910.* 

0. A. JOHANNSEN. 

Following the custom of former years, notes of a miscella
neous character comprising new observations, new locality ref er
ences, etc. of insects taken by us or sent in during the season 
are given here. Compilations and remedial measures are both 
avoidecl, and the statements are often the mere transferral of 
notes from the Station records. Insect notes of more popular 
character are given in more detail in other bulletins and circu
lars issued by the Station. The lot numbers quoted are ref er:
ences to our Station records, inserted for our own convenience. 
The parts on the Aphididce and Psyllidce were written by Miss 
Edith M. Patch, to whom the new species must be credited. 

LEPIDOPTERA. 
As usual by far the largest number of species concerning 

which complaints are made and also sent to the Station for 
identification this year, belong to this order. Those most fre
quently sent in were Anisota ritbicunda, Diacrisia virginica, 
Hyphantria cunea, Euproctis chrysorrha:a, and Tmetocera ocel
lana. The following species are noted here primarily for the 
locality or food plant records. 

Apatela americana. Mountain ash. Seal Harbor. Sept. 
Balsa malana. Apple. Orono. May. 
N octua clandestina. HollyhockJ strawberries. E. Sumner. 

May. 
Cucullia conve:ripennis. Cult. aster. Orono. Sept. 
Rhodophora fiorida. Evening primrose. Orono. July. 
Phcosia dimidiata. Balm of Gilead. Orono. July. 
Euproctis chrysorrhoea. Strawberries. Bath. June. 
Paleacrita 'Vernata. Apple. Orono. May. 

*Papers from the Maine Agricultural Experiment Station : Entomol
ogy No. 46. 
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Alsophila pometaria. Apple. Monmouth and Orono. May. 
Epicnaptera americana. Apple. Orono. July. 
Eurycyttarus conf ederata. ( Fig. 2.) Cambridge. June. 
Plodia interpunctella. Packed raisins. Portland, Orono. 
C oleophora ftetcherclla. Apple. Orono, Monmouth. April. 
Bucculatrix canadensisella. Birch, alder. Many localities. 
Bucculatrix pomifoliella. Apple. East Corinth. 
Tischeria 'malifoliella. Apple. Monmouth. June. 

Hyphantria cunea (Fall Web-worm). 

Of all insects submitted to us for identification the web-worm 
was most frequently sent in, and in this region at least its work 
was the most conspicuous. Many different kinds of trees and 
shrubs were affected, the apple being particularly subject to 
m3ury. Fig. 1 illustrates one of several apples which were 
taken from a web-worm- nest. The caterpillars had peeled the 
apples. 

H eterocampa guttivitta ( Saddled prominent). 

After 3 seasons of very severe infestations these insects have 
suddenly disappeared. We have seen no specimens nor have 
any been sent in. In response to letters sent to people living in 
districts most severely infested in former years we learn that 
no insects of this species have been observed. 

Bucculatrix can<1idensisella ( Birch leaf Bucculatrix) as a leaf 
mmer. 

This insect was reported and the larva described in Insect 
Notes for 1909. This year the adults were abundant in June 
upon the birch leaves. Though some cocoons were found upon 
the trunks and branches, most ·of them were seen upon dried 
leaves, stick~ and grass underneath the trees and among rubbish 
in fence corners. Some flat, translucent objects, resembling 
the eggs of the codling moth, though of course much smaller, 
were seen on the under side of the leaves, which may have been 
the eggs of the Bucculatrix. Early in August no larvre had yet 
been observed externally upon the leaves, but many leaf miner 
t!"ails, each with a minute larva within, were seen. Several 
leaves containing miners were carefully examined to be sure 
that there were no larvre upon the surface, and placed in a cage. 
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After a few days all the larvre had left the min.es and were feed
ing on the surface. Examination proved them to be the larvre 
of B. canadensisclla. Thus it is seen that this species passes 
the first 2 months of its existence as a leaf miner in the same 
manner as the Apple Bucculatrix. 

The young larva is rendered quite conspicuous by the promi
nence of the black ganglia of the ventral nerve cord, visible 
even when within the leaf mine. The full grown larva has 3 
pairs of claws on each of the intermediate abdominal prolegs, 
but in the earlier stage there is but one pair. The nerve ganglia 
become less noticeable as the larva increases in size. 

Fortunately for the birches, the larvre do not reach their 
greatest development until late in August, so that there can be 
but little permanent injury done to the tree. In the region 
about Orono, Bctula populifolia and papyrifcra as well as the 
cultivated B. alba show the greatest amount of injury, while 
B. lenta and lutea are less severely treated. The alder (Alnus 
incana) when near a birch tree may also be attacked, though 
the injury to the leaf is not so great. 

DIPTERA. 

From among a number of observations upon the biology of 
various species of Diptera and reserved for publicati~n else
·where, the following have been selected as being of general 
interest. As in former years, Rhagolctis pomonella ( Apple 
maggot) heads the list of the more injurious Diptera of Maine. 

Parthenogenesis and Pcedogenesis in Tanytarsus. 

Notes on the predogenetic reproduction of Tanytarsus dissi
milis have already been published in Science (Nov. 25. '10). 
To the observations made there may be added that although 
many adults were reared this year no males were among them. 
One fem ale, accidentally held captive by its wings in its own 
pupal skin, was observed to lay eggs. These eggs were trans
ferred into· distilled water, but unfortunately immediately dis
integrated. Later more eggs were obtained which had been 
laid by newly emerging fomales. The eggs in each string, 
about 60 in number, are arranged side by side, but lie somewhat 
obliquely in a single row, surrounded by gelatine. Each egg is 
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elongate oval in outline, flattened on one side. About 2 days 
after deposition the larv~ emerge through a longitudinal slit. 
The nearly transparent larv~, within a few hours begin the con
struction of their cases or tubes. As the insects were confined 
in glasses with tight fitting covers, and no males have been bred 
this year, we have demonstrated here a case of pa,·thenogenetic 
reproduction. 

Simulium and pellagra. 
The two species S. hirtipes and venustitm, so common in 

various parts of the northeastern states, were abundant during 
the spring and summer in this vicinity. To those who have 
camped in the woods or mountains where Simulium is abundant, 
the bite of this short-bodied, hump-backed little fly is only too 
well known. The females only are bl~od-thirsty. They are a 
veritable scourge to the hunters and fishermen in Maine. Re
cently some German veterinarians have shown that they are 
the cause of a serious disease in cattle. More recently still 
Dr. L. W. Sambon of England makes the claim that S. reptans 
is the transmitter of the disease Pellagra prevalent in the south 
of Europe, which in the last 2 or 3 years has excited physicians 
in the southern states. Sambon states that the disease follows 
water courses and only persons much in the open are attacked: 
These facts are peculiarly significant and here is the clue by 
which a link may be added to the chain of circumstantial evi
dence to establish the guilt or innocence of the gnat. The insect 
breeds only in water which is shallow but at the same time swift. 
If the larva be transferred to still water it will die in a very 
few hours, but it may live for several days in a situation kept 
moist by trickling water. The larv~ are found on rocks and 
debris, particularly in little brooks. and the adult flies are never 
found at a great distance from such localities, rarely entering 
houses. If Sambon is correct in his view we must assume that 
a person afflicted with pellagra has been in the open in the vicin
ity of a brook or stream where Simulium abounds, at a com
paratively recent period prior to his infection. 

Simulium reptans, the species which is accus~d of carrying 
the infection in Europe, has been thus far only recorded from 
Greenland on the western hemisphere. This, however, in itself 
would be no bar to the acceptance of the theory, since we know 
that in the case of malaria several species of Anopheles are con
cerned in the transmission of the disease. 
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Another theory is the one recently advanced by Alessandrini 
in his paper, "Pellagra due-to Filaria in drinking water from 
shallow wells," in Policlinico (June 26, 1910). He claims that 
the sea shore and mountainous regions are exempt, and that the 
disease ceases to spread where artesian wells are substituted 
for shallow wells and surface drinking water. As Simulium 
is particularly common in the vicinity of small streams in moun
tainous regions, and cannot breed in quiet surface water or 
shallow wells~ the views of this investigator are decidedly op
posed to those of Sambon. 

Though laboratory methods are necessary to finally establish 
the fact whether or not this little gnat is concerned in trans
mitting pellagra, the peculiarities in its breeding habits give the 
physician living in regions where the disease is prevalent a _basis 
upon which to work. · 

P sila rosce ( Carrot rust fly) on parsnips. 

This insect has occasionally been reported from Canada and 
also from Maine and New York as injurious to carrots and 
celery. This spring some parsnips which had been in the ground 
over winter, were pulled, and found to bear the characteristic 
"rust spots" of the carrot rust fly. The pupal skins were found 
in the ground, not adhering to the roots. The larv~ form cavi
ties, especially in the upper third of the root, the cavities not 
exceeding ,½ inch in depth. As a number of larv~ were found 
it appears that part at least hibernated in this state. Adults 
emerged the first 2 weeks in May. Many parsnip roots exposed 
for sale in the markets in this vicinity at this time were found 
to be similarly affected. 

Eurosta solidaginis. 

See Eurytoma gigantea under Hymenoptera. 

P horbia · fusciceps ( Fringed Anthomyiian). 

In a market garden in Orono many bean plants were affected 
by the larv~ of this insect mining in the cotyledons and stems 
early in June. Though at first the plants seemed severely in
jured, after the larv~ had pupated most of the plants fully re
covered, apparently unaffected by the earlier injury. 

Some complaints were also received from farmers in Aroos
took County claiming injury to seed potatoes. Specimens sub-
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mitted were badly decayed and infested with the larvre of this _ 
fly. It is quite possible that the infestation by the fly occurred 
after decay had set in, as some decayed tubers were found free 
from-larvre. The flies emerged the latter .part of June. 

Phorbia ( Chortophila) cinerella. 

A number of specimens, both male and female, were reared 
from larvre associated with Musca domestica from horse manure, 
the flies ·emerging about September I. This insect was first 
described by Fallen and redescribed by Meigen under the name 
of pusilla, under which name it is given by Schiner (II. p. 638). 
The description by Rondani in Dipt. Ital. Prodromus VI. p. 220 

is most characteristic. 

Hcematobia serrata (Horn fly). 

This insect has been recorded from Maine in the Report of 
Maine Agr. Expt. Stat. in 1892 and again in 1896. These 
pests were very abundant this year during August, upon the 
University herd. 

Muse a domestic a ( Typhoid fly). 

Many specimens were reared from nearly fresh, non-£ erment
ing horse manure. The eggs were deposited about Aug. 20, 
the flies emerging September 8-ro. Associated with this species 
were the larvre of S phcerocera subsulta~s, B orborus geniculatus, 
and Phorbia cinerella. 

Phormia regina. 

The larvre of this widespread species were found early in 
July, in decaying water melon rind. Adults emerged July 29-30. 
In the key on p. 342 of Williston' s manual ( 3d Ed.) the last line 
reads, "Mesonotum flattened behind transverse suture." This 
does not apply to Phormia regina. See also Townsend's state
ment in last paragraph on page 123, Smithsonian Miscellaneous 
Collections, Vol. SI, and Thompson's note, last paragraph on 
page 2 r 3, Psyche, Vol. XVII. 
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COLEOPTERA. 

Beetle injuries most frequently no~iced this season were those 
caused by Saperda candida (Round-headed apple-tree borer), 
Conotrachelus nenuphar (Plum Curculio) on the apple, and 
Pissodcs strobi killing the terminal shoots of young pine. Other 
injurious species are those noted below. 

Amphicoma vulpina. 

Mr. John C. Parlin of Norridgewock sent in some specimens 
of this species with the statement that he had seen large .num
bers of them clinging to oat heads and flying over the field near 
Buckfield, Maine. He writes further, " * * * the owner of 
the farm told me that in June he found in a corn field adjoining 
the grass field a great number of brownish grubs· which they 
called 'little grubs' to distinguish them from the 'white grub.' 
* * * He said they were about the diameter of a lead pencil, 
shorter than the white grub. Of course he does not know that 
these grubs were the larvae of Amphicoma but when he found 
the beetles so abundant just off that end of the corn field he 
connected them in thought even before I spoke of them. He 
said there were thousands of the beetles in the field." Mr. Par
lin states in a later communication that the corn field was an old 
nm out June grass field the year before. He also had seen the 
beetles in great numbers in the vicinity of Norridgewock flying 
over a newly mown field. 

C allidium antennatum ( Black horned Callidium). 

The larva of this species . was noted by Harris, and later by 
Packard, living in the trunks of pines and junipers. It was· 
again noted in Bulletin 148 (Me. Agr. Sta.) numerous specimens 
having been found at Athens in the attic of a new house, the 
inference being that they emerged from the pine timber. Spe
cimens were also found in Orono resting on cedar trunks. This 
year some specimens were sent in August IO from East Holden, 
lVIaine. Lots r8 and 1294. 

Saperda obliqua (Alder borer) infesting birch. 

A number of specimens of this species were found in Orono 
in the small branches ( .½ to 1 inch in diameter) of the European 
vvhite weeping birch (Betula alba). At the time of pupation, 
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the latter part of June, the branches containing grown larvae 
and pupae were broken off by the wind, the break occurring 
near the cell containing the insect. The larvae are white in 
color. Adults were obtained about 2 weeks later. Lot 1229. 

Otiorhynchus sulcatus (Black vine weevil). 

This ~ · 'cies has been recorded by Professor Forbes, Mr. 
Swartz, and also by Doctor Fletcher of Canada upon corn, ferns, 
and the cyclamen. In March of this year Mr. Wm. Miller of 
Bar Harbor sent in specimens for identification which were 
said to be nibbling the flowers while .the larvae were doing much 
damage to the roots of cyclamen. As the species works by 
night some difficulty was experienced in catching the culprits. 
Lot 852 .. 

HYMENOPTERA. 

Lophyrus abietis (Fir Sawfly) 

This year there have been no complaints made to the Experi
ment Station concerning this insect which for several seasons 
has been so injurious to the firs in some parts of the State. 

Emphytus canadensis (Violet sawfly). 

Some larvae answering Dr. Dyar's description of the above 
mentioned species were found July 2 in Orono, feeding upon 
pansies. This insect has been reported from several northern 
states and from Canada. In .Bui. 27, n. s., U. S. Dept. Agri., 
Div. Ent. p. 26, is given a full account of this pest. Lot 1236. 

Aulax glechomae and Torymus ftavicoxa. 

Spherical galls were very common this summer upon plants of 
N epeta he,deracea ( Ground Ivy) which gro·w abundantly along 
the roadsides near the University campus. The galls (Fig. 4) 
which are usually green, though sometimes tinged with red and 
yellow, were full grown by the end of July and by the middle of 
September had become dry. They do not appear to differ from 
Connold's figure in "British Vegetable Galls." The gall maker 
is an Aulax in the sense of Kieffer (Genera Insectorum) and 
answers Cameron's description of A. glcchomae in his "British 
Fhytophagous Hymenoptera," excepting that the abdomen is 
uniformly dark brown and shining. Some plants with galls 
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upon them were transplanted to the Insectory in June. In Sep
tember, when examined, each gall was found to contain a single 
mature, fully developed Aula:r; while all galls gathered from 
plants growing in the open at this time were found to contain 
larvae of Hynienopterous parasites. Galls gathered in the fall 
of 1909 and kept over winter produced only parasites (Torymus 
fiavicoxa, lot 767) which emerged in June. 

Eurytoma gigantea. 

Is this species a true gall maker or is it parasitic upon the 
larvae of Eurosta solidaginis? The galls in which they are 
found cannot be distinguished externally from those inhabited 
by the Trypetid excepting possibly by their slightly smaller 
size. The cavity within the gall, however, is irregular in shape, 
djscolored and darkened, and filled with frass, differing in this 
respect from the cell of the dipteron which is clean and oval in 
shape. Larvae of various sizes of the Hymenopteron were 
found in the smaller galls collected March 29, while only pupae 
of the Trypetid were present in the larger galls. In August 
galls were again gathered and examined. · Each contained a half 
grown Eurytoma larva and in none was there evidence of it hav
ing been inhabited by the Trypetid. The fact that the frass 
seems to be of plant tissue, tha:t the gall cell is irregular in 
sl:.ape, and that half grown larvae are found, all lead one to 
believe that this species is not parasitic. 

HETEROPTERA. 

Blissus lcucoptcrus (Chinch bug). 

Complaints have been made that some insects, spoken of as 
"ground fleas" kill the grass in large patches on the lawns in 
Ear Harbor and in Bangor. An examination showed that the 
injury was due to the nymphs of the Chinch bug which were 
present in large numbers. Some years ago this trouble was 
more wide spread. The details of these former occurrences and 
the remedies suggested will be found in the Reports of the 
Maine Station for 1892 and 1894 and also in Bulletin 91 ( 1903). 
Lot 1276. 
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HOMOPTERA. 

Goss'yparia spuria (Elm bark low~e). 
Badly infested twigs of the American Elm were sent in from 

Castine, Maine. Several trees upon the University campus at 
Orono are also affected. Lot No. 1298. 

Phcnococcus sp. 

Some specimens of what may be P. dcarncssi with the descrip
tion of which they agree, were sent in from Wiscasset, Maine, 
ir. June. The white downy secretions make this insect a conspic
uous object. They were found under the bark of an apple tree. 
Lot No. 1244. 

Eulecanium canadense. 

This species was abundant on the branches of an elm tree in 
Bridgton, Maine, June 9, 1910. Lot No. 1207. 

C hionaspis lintneri. 

One tree of Bctula populifolia, was found in Orono in August 
badly infested with this scale. Lot No. 1300. 

PSYLLIDAE. 

EDITH M. PATCH. 

So little attention has been paid the psyllids in New England 
that a group of 6 species taken in Maine during the summer of 
r9ro has been of interest to the collectors. Two of these, at least, 
Psylla pyricola and P. striata, from the character of the host 
plants are of real economic importance, the one being at times 
a serious pest of the pear and the other when abundant being 
injurious to the new growth on shade birches. Besides ·these 6 
species, a blackberry psyllid is sometimes abundant in Maine 
but we have at present no material to work up for this. 

For the study of structural characters, the admirable paper by 
\fr. H. B. Stough* has been of great aid and the species here 
briefly recorded were worked over with reference to that pub
lication. For the Comstock-Needham terminology of psyllid 

*1910, H. B. Stough. The Hackberry Psylla. Pachypsylla Celtidis
mammae Riley. A s'udy in Comparative Morphology. The Kansas 
University Science Bulletin, Vol. 5, No. 9. 
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wing veins (Fig. 18) the reader is referred to "Die Fossilen 
Insekten"** and to "Homologies of Wing Veins"*** for the 
interpretation of Sc and R. 

P sylla pyricola. 

Apparently the first record of an infestation of the common 
pear tree psyllid in Maine was given by a correspondent in 
Camden, Maine, September 10. The pear leaves submitted were 
badly discolored both by the psyllid work and the attendant hon
ey dew fungus. Nymphs, pupae and adult psyllids were abun
dant at this date. 

Psylla ftoccosa. 

The downy psyllid of the alder was very abundant upon the 
new growth of Alnus incana (L.) Moench, this spring. This 
species was described in The Canadian Entomologist Vol. 41, pp. 
301-303. For the sake of comparison with the two new species 
of this genus which follow a few characters of fioccosa are here 
given. 

Head. The head is broader than the prothorax, and of prac
tically the same type as that of galcaf ormis. The epicranial 
plates are distinctly separated by a median suture and the 3 ocelli 
are arranged as in galeaf ormis. Like the 2 other representa
tives of this genus here described the antennae are normally IO

jointed and a single distal circular sensorium is borne upon 
joints IV, VI, VIII and IX. The terminal spine-like setae are 
nearly equal in length. Slender setae are present, but not num
erous, on joints III-X inclusive. The antenna is about 2.5 mm. 
long and filiform and the tip extends nearly to the genital seg
ment of the abdomen. Fig. 8 gives the head in cephalic aspect. 

Wings. Fig. 5. The wings are colorless but in form and 
venation they are exceedingly similar to galcaformis, and the 
stigma though indicated is very narrow and pale. The wing is 
abot·t 4.2 mm. long. 

Genitalia. Male. The supra-genital plate is somewhat cylin-

**1905-1908. A. Handlirsch. Die Fossilen Insekten und die Phy
'ogl'nie of Rezenten Formen. 

***T"CX). Edith M. Patch. Homologies of the Wing Veins of the 
Aphididae. P~vllidae, Aleurodidae and Coccidae. Annals of the Ento
mological Society of America, Vol. 2, No. 2. 
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drical and without lateral processes. At the geniculation the 
copulatory organ is enlarged and knob-shaped. From a lateral 
aspect the forceps widen out near the tip. The tip on the inner 
surface has 2 blunt processes not claw-like as in galeaformis, 
and the inner setae at the tip are much more numerous than in 
galeaformis. Fig. 7 will give an idea of some of these charac
ters. 

Female. The lateral aspect of the genital segment (Fig: 6) 
shows the following characters for the female. The dorsal line 
of the supra-genital plate is nearly straight to near the tip where 
the end of the plate is abruptly and conspicuously turned up. 
The setae of this plate are scattered but long, and they are not 
present at the tip. Numerous setulae, small and blunt, give the 
plate a pebbly appearance when viewed through a r-6 in. objec
tive. Circum-anal wax glands are present. The subgenital plate 
has a pointed end and the surface is very sparingly supplied 
with setae the length of those upon the supra-genital plate. The 
ovipositor and the very broad sting-palpi extend beyond the 
upper and lower plates. Fig. 6. 

Psylla galeaformis n. sp. 
Specimens of this species have been taken from the leaves of 

the Alder, Alnus incana, July 26, 1905; August 17, 1905, and 
September I, 19rn. In head and wing characters it is so much 
like fioccosa that they might easily be taken for the same species. 
These 2 alder species can, however, be definitely separated on 
the char?,cters <?f the genitalia as will be seen from the accom
panying descriptions and figures. The frontal cones of galea
f ormis are relatively shorter and blunter than in fioccosa and the 
wings are yellow which distinguishes them from the hyaline, 
colorless wings of fioccosa. 

The general body color of a well colored specimen is pale yel
lowish brown beneath and dark brown dorsally. Head reddish 
orange dorsally, rest pale yellowish brown. Thorax with lobes 
reddish amber marked with white curved lines, the lobe of the 
metathorax being redder than the others. Legs are pale yellow
ish brown. The fore-wings are transparent and a pale goklen 
brown in color with veins brown except at base, where they are 
greenish. Abdomen with about 7 dark brown transverse heavy 
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bands, between the first and second of which is a deep rich red 
band. The genital segment is dark brown. 

H cad. The head is broader than the prothorax. The cephal
ic aspect (Fig. 13) presents 2 sub-quadrate epicranial plates, 
the dorsal margin of which gives a decided concave curve. A 
distinct median suture separates the plates. All 3 ocelli are 
visible in this view of the head. The front ocellus, situated at 
the ventral end of the median epicranial suture, is just at the 
median dorsal angle of the frontal lobes. The frontal cones 
are large, triangular processes, their combined bases extending 
the full breadth of the head ventrad the compound eyes, and in 
length the cones are nearly equal to the length of the epicranial 
plates from the same aspect. The distal tip of the cone is di
rected ventrad. The setae of the cones are longest. and most 
numerous near the tips. The antenna! sockets are about on a 
line with the front ocellus. The antennae are about •2.75 mm. 

. long, reaching if extended backward far along on the abdomen. 
The antenna is IO-jointed. III is longer than any other joint, 
IV to VIII are subequal, IX and X combined are about equal 
to VIII. Joints IV, VI, VIII and IX each bear a single distal 
circular sensorium. There are a very few scattered slender 
setae on the antenna and X is armed with two stont terminal 
spine-like setae not quite equal in length. 

Wings. In form and venation the wings of galeaf ormis are 
typical of the genus Psylla. The stigma is distinctly indicated 
but narrow, appearing like a mere widening of the costal mar
gin. Fig. 9 gives a more adequate idea of the venation than 
a description. The wing length is about 4. r mm. 

Genitalia. Female. The genital segment is long and taper
ing, from the lateral aspect. The supra-genital plate has a 
slight concave curve in dorsal outline, the tip is rounded and 
scmewhat hood-shaped and is bristling with long setae. Setae · 
of the same sort are present but less numerous along the dorsal 
line of the supra-genital plate back from the tip and along the 
lateral surface are small but stout spine-like setu!ae which are 
visible through a r-6 in. objective. The subgenital falls far 
short of the supra-genital plate in length. The tip is pointed 
and splinter-like. Along the ventral surface are long setae and 
on the lateral surface are short, stout spine-like setulae, both , 
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setae and setulae being practically the same as those of the upper 
plate. The ovipositor slightly exceeds the supra"'"genital plate 
in length. The sting-palpi are narrow, compared with those of 
Ps3·lla fioccosa. Fig. 12 represents this segment, 

Male. The genital segment (fig. rn) is of the same general 
type as .that of -floccosa and it would be difficult to separate these 
two species on that segmeiit without a dissected mount. A re
liable character is found, however, in the forceps of the sub
genital plate. When viewed from the caudal asvect each arm 
of the forceps is seen to be tipped with two acute claw-like pro
jections in contrast with the blunt forceps of -floccosa. The 
term:nal inner setae of the forceps are not so numerous as in 
-floccosa. Fig. 11. 

The color notes are taken from the living specimen, and the 
structural details from balsam mounts. Cotypes collected from 
Al nus incana (L) Moench. July-September, at Orono, Maine. 
(Lot 1326 Sub. 3.) 

Psylla striata n. sp. 

The tips of birch shoots were very commonly covered by in
conspicuous woolly masses in the new growth during the spring 
of 19ro. Concealed in this protective covering were psyllid 
nymphs. Late in June the mature forms appeared. The fresh
ly molted specimens had greenish thorax and abdomen and yel
low wings. Among the older well colored individuals the f e
m ales had 3 distinct, abruptly marked color divisions, the head 
and thorax being amber yellow, the abdomen vivid green to the 
cephalic edge of the genital segment which was dark yellowish 
brown. The wings were amber in tone and darker than the 
head and thorax. In the male the head and thorax were pale 
amber yellow, the wings a darker yellow and the abdomen pale 
green. The eyes of both male and female were dove gray. 

Head. The head is broader than the prothorax. The ce
phalic aspect (Fig. 16) presents the following characters. The 
2 epicranial plates taken together are heart-shaped, the dorsal 
line being a concave curve and. the line from the posterior ocelli 
to the front ocellus being a convex curve. A distinct median 
suture separates these plates. The frontal lobes are prominent 
but are relatively shorter than in fioccosa and galeaf ormis and 
are more rounded. They are supplied with setae. The anten-
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nae are relatively shorter than in fioccosa and galcaformis. They 
are IO-jointed. III is the longest joint. IV to VIII are sub
equal. IX and X together are about equal to VIII. A single 
distal circular sensorium is borne by each of segments IV, VI, 
VIII and IX. The 2 terminal stout spine-like setae of X are 
unequal in length, one being about ¾ the length of the other. 
The antenna! length is_ about 1.55 mm. 

Wings. In form and venation the wings of striata (fig. 14) 
are the same general type as those of floccosa and galeaf onnis 
except that in the striata wing the stigm<l: is relatively much 
wider and more strongly indicated. The wing length is about 
2.65 mm. 

Genitalia. Male. The supra-genital plate is somewhat coni
cal with the anal opening at the distal tip a little flared. This 
plate is about evenly and thickly supplied with setae. The for
ceps of the subgenital plate are also thickly setous, the setae 
becoming shorter and more spine-like at the tip. The tip of 
each branch of the forceps is armed with 2 strongly chitinized 
claws. Fig. 15 gives a very good idea of these structures. 

Female. From the lateral aspect, w.ell shown in Fig. 17, the 
genital segment of the female shows the following character,s. 
The supra-genital plate is fusiform at the end. This fusiform 
portion is without long setae · and the margin is striated. A few 
scattered setae are present along the dorsal line and numerous 
stray blunt, very short setulae thickly stud the lateral surface 
of the plate. A well defined circular area of circum-anal wax 
glands is present at the cephalic portion of the plate. , The sub
genital plate is broader than in galcaf ormis and floccosa arid the 
tip is gently curved up. There are a few setae present chiefly 
along the ventral line and the lateral surface of the plate is 
thickly set with strong setulae similar to but longer than those 
of the upper plate. The lower plate is considerably shorter than 
the upper. A little cephalad· the tip of the lower plate the ovi
positor takes a sudden bend clorsad and the tip of the ovipositor 
touches the supragenital plate, but does not extend to the end of 
the plate. 

The color notes are from living material and the structural 
details are from balsam mounts. 

Cotypes collected from Betula, June, at Orono, Maine. (Lot 
1228) 
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Aphalara veaziei n. sp. 

A green bodied psyllid with amber yellow wings was collected 
in great numbers in the vicinity of Orono. The vegetation 
swept by the collecting net was S olidago and M yrica aspleni
f olia L. ( sweet fern) in one locality and grass, S olidago and 
other growth in a second locality. The nymphs were not found 
and the host plant is as yet unknown. The species was most 
abundant in late June and early July, though a few specimens 
were taken in the same localities July 27. 

Head. The head is broader than the prothorax and nearly 
twice as broad as long when viewed from the dorsal aspect. 
The cephalic aspect of the head ( Fig: 19) shows 2 approximate 
but separated quadrate epicranial plates ( ep). These are raised 
and very distinct. At the latero-caudal angles of these plates are 
situated the posterior ocelli. In a triangular enlargement of 
the suture between the 2 epicranial plates at their mediocephalic 
angles is situated the front ocellus ( f o). The ventral aspect of 
the head ( fig. 20) shows the frontal cones ( f c), ovoid in outline 
placed one on each side the frons (fr). The frons is also rather 
ovoid and about the size of the frontal cones. The distal end of 
the frons projects caudad. The antenna! sockets are about on a 
line with the front ocellus and are situated in an angle caudad 
the frontal cones and mesad the cornpouncl eyes. The antenna, 
if extended backward, would reach a little caudad the base of 
the first pair of wings, their length being about o.8 mm. There 
are IO joints. III is longer than any other. IV to VIII are 
subequal, each being about half the length of III. IX and X.are 
shorter and broader than the preceding joints. X with two stout 
tuminal diverging spines, one of which is slightly longer than 
the other. Joints IV to VIII inclusive each bear a single distal, 
laterally placed, circular sensorium fringed with delicate hairs. 
These resemble somewhat the terminal sensorium of the fifth 
and sixth antenna! joints of the aphids. The antenna is not 
setose. 

Wings. The wings are amber yellow in tone and are with or 
without pale brown flecks which when present give the distal 
portion of the wings a mottled appearance. The variation in 
the flecking of the wings is perhaps clue to differences in the age 
of the individuals, as psyllicls are uniformly paler when young 
than the more highly colored individuals. The distal end of the 
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wing is rounded and the veins are stout. There is no stigma, Rr 
striking the margin at a point a little nearer to the base of the 
wing than to the distal end of Rs. The cephalic branch of R 
touches very nearly the extreme tip of the wing. The wing 
length is about 1 .85 mm. Fig. 18 gives a typical wing of this 
species. 

Genitalia. In the male the abdomen is abruptly constricted 
just cephalad the genitalia. The supra-genital plate (sa) is a 
fleshy upright structure attached to the dorso-cephalic portion of 
the subgenital plate. It ends distally in a membranous ring 
which is the anus(a). Extending cauclad from the lateral areas 
of the supra-genital plate are two lateral processes (Ip) of this 
plate. In a lateral aspect these plates are triangular in form, the 
cephalic portion being attached to the upright portion of the su
pra-genital plate. The distal portion of these lateral processes 
touch the lateral surface of the forceps when the forceps are di
rected cephalacl. The supra-genital plate is armed with short 
spine-like setae which are visible through a 1-6 in. objective. 
Those near the region of the anus are longest and stoutest. 

The arms of the forceps (f) at the caudal extremity of the 
sub--genital plate ( sg) ,are from the lateral aspect largest at the 
distal end which is blunt and somewhat rounded. Each arm 
( Fig. 24) is supplied on the inner surface near the tip with a 
large strong claw-like process. The forceps when examined 
through a 1-6 in. objective are seen to be sparsely supplied with 
setae. At the base of each arm on the cephalic surface is a 
strong spine-like. seta. Figs. 21, 22 and 24 repr.esent these 
parts. 

The genital segment of the female is somewhat wedge shaped 
and is less than the combined length of the 3 preceding ventral 
segments. The supra-genital plate ( sa) is gently up-curved at 
the distal tip. The dorsal portion is supplied with long setae 
plainly visible through a 2-3 inch objective. Its lateral surface is 

, thickly beset with very short, stout setulae visible through a 1--6 
inch objective. Near the base of this plate at the dorsal median 
line is a region of circum-anal wax glands. These were difficult 
to locate in the ordinary dissected balsam mount. The subgeni .. 
tal plate ( s g) is not so long as the upper plate, being about the 
length of the 2 preceding ventral segments. Its surface is 
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sparingly supplied with small setae, larger however than the 
setulae of the supra-genital plate. 

The brown highly chitinized pointed tip of the ovipositor ex
tends about to the tip of the supra-anal plate ( sa). Fig. 23 gives 
a good lateral aspect of this segment. 

The color notes are from live specimens and the structural 
notes are from balsam. 

Cotypes collected in June and July at Orono and Veazie, 
Maine. (Lots 1232 and 1326 Sub. I). 

Trioza obtusa n. sp. 
This species was bred from nymphs developing on Amelan

c hier canadensis ( L.) Medic, the winged forms appearing July 
6, 1910, and later. A male of the same species taken from 
Amelanchier is in our collection with the date August I, 1906. 
In general coloration this species varies from pale green bodied 
freshly molted individuals with colorless hyaline wings, to older 
deeply colored individuals with bodies of ochre yellow and wings 
very dark and smoky. The mesonotum is roundly pointed ce
pbalad and more elevated than pronotum. 

Head. The frontal cones are not vertical but are distinctly . 
visible from above. They are widely diverging, the mesal line 
being convex and the lateral line concave. The tip is rather 
arnte. A dorso-cephalic aspect of the head (Fig. 29) shows 2 

quadratc epicranial plates with a median suture between them. 
All 3 ocelli are visible in this aspect. The antennae are short 
and IO-jointed. IX, X and distal VIII are darker and some
what broacler than the preceding joints. IV, VI, VIII and IX 
each bears a distal circular sensorium. Two very unequal setal 
spurs terminate X, the shorter one being about half the length 
of the longer and thicker. The an~ennal length is about 0.85 
mm. 

Wings. Fig. 25 sufficiently represents the form and venation 
of the fore wing. They are sometimes very dark and 3 char
acteristic black dashes are present at the wing margin, one be
tween the cubital branches, one between the branches of media 
and one between media and cubitus. The wing is roundly 
pointed at the apex between the branches of media. The vena
tion is a good Trioza type, the main vein branching into R, M, 
and. Cu at practically the same point. There is no stigma. The 
wing length is about 2.63 mm. 
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Genitalia. Female. The genital segment ends in an obtuse 
point. Fig .. 26 represents a slightly dorso-lateral view. The 
supragenital plate has no long setae at the tip but some very 
small setulae. A circum-anal area of wax-glands is present at 
the cephalic portion of this plate. The deep hollow subgenital 
plate is pointed at the apex. There are numerous stout setae 
scattered over the surface but none at the distal tip. 

Male. The abdomen of the male is strongly constricted just 
cephalad the genital segment. The supragenital plate consists 
of an erect portion ending in a circular opening,-the anus. 
Extending nearly from the base but not quite to the tips of this 
portion are two broad lateral processes. These processes are 
concave on the dorsal line and bluntly rounded at the tip. They 
are very thickly set with setae. A row of very long, strong 
lash-like setae fringe the concave line of these processes and are 
thickest at the tip. The forceps of the subgenital plate are 
strong structured enlarged and blunt at the encl, and consider
ably constricted about midway their length. Fig. 27 shows this 
segment. 

The nymphs of this species were found in all stages upon the 
leaves of Amelanchier canadensis. They were collected by Mr. 
William C. Woods, July 6 to July 27, 1910. They fed upon the 
ventral surface of the leaves where their presence was readily 
detected on account of the beautiful white floss-like wax fila
ments tha_t curled softly up_ from the margin of their bodies. 
'fhese wax filaments are secreted by wax glands which extend 
in a single marginal row in the earlier stages but whi~h in the 
later instars occur both on the margin and for a considerable 
distance mesad on the dorsal surface of the body. A crescent 
shaped area of wax glands surrounds the anus in all the nymphal 
<stages. 

Nymph. First instar. Fig. 30. The marginal wax tubes are 
cylindrical and are arranged 8 on each side of the head cephalad 
the eye, one on each thoracic segment at the caudal angle, and 
about 12 along each side of the abdomen. 

Second instar. Fig. 3r. The marginal wax tubes are cylin
drical and are arranged 10-13 on each lobe of the head cephalad 
the eye; a single prothoracic waxtube situated caudad the eye, 
7 along the mesothorax, 3-4 on the metathorax, and about 18 
a1ong each side of the abdomen. 
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Third instar. Fig. 32. The marginal wax tubes are not quite 
uniform in size. They are arranged 14 on each lobe of the 
head cephalad the eye, a single one on the prothorax just caudad 
the eye, 15-16 on the wing pad of the mesothorax, 4-5 on the 
wing pad of the metathorax and about 30 along each side of the 
abdomen. 

Fourth instar. Pupa. Fig. 33. The marginal wax tubes 
are vasiform and vary in size. Upon the head the wax tubes 
are thickly situated over an area nearly the breadth of the eye. 
There is one prothoracic marginal wax tube just caudad the eye. 
The marginal wax tubes of the mesothoracic wing pad number 
about 60 while others are present extending mesad, and the mar
ginal tubes of the metathoracic wing paC: number 10-12. On 
the abdomen are about 60 marginal tubes and a thick triangular 
area of dorsal tubes extending cephalad. 

The thorax and abdomen of the pvpa are pale green with pale 
yellowish brov:n broad transverse bands. The head is of a pale 
yellowish brown tint, with dark eyes. The antennae hardly 
reach the wing pads which are creamy white. Entire body with 
a stiff but delicate white fringe of long wax filaments in an 
unbroken and perfectly regular row. 

Cotypes collected on Amclanchicr canadensis (L.) Medic, in 
July ~t Orono, Maine. (Lot 1238). 

APHIDIDAE. 

EDITH M. PATCH. 

M indarus abictinus Koch. 

(Schizoncura pinicola Thomas). 

On July 12, 19c9, the tips of white spruce, Picea canadensis 
(Mill.), and balsam fir, Abics balsamca (L.) Mill., in the vicin
ity of Orono were noticed to be very generally and very seriously 
affected. No cause for the trouble could at that date be found. 
In the growth of mixed young balsam fir and white spruce the 
new shoots of the fir were entirely killed, having withered after 
making a growth of about one-fourth inch. The spruce tips 
were much ruffled and in many cases also dead and it was sur
mised that the same cause might be responsible for the trouble 
of both these conifers. (Lot 759. Lot 760). 

It was not until May 25, 1910, however, that the explanation 



INSECT NOTES FOR 1910. 21 

of this fir an<l white spruce trouble was chanced upon. At this 
date the new growth of both these conifers on the Maine Cam
pus was noticed to be ba,dly ruffled and upon examination found 
to be thickly packed with Mindarus abietinus. Only apterous 
viviparous forms were present, those on the fir being mature and 
already producing, while those collected on the spruce molted on 
the night of May 25 and were producing by the 27th. The ten
der new growth was the only part of' the tree infested, the aphids 
feeding upon the shoots and the needles becoming curled, rough
ened, and uneven from the disturbance. The infestatfon was 
so severe that these trees could not be touched without a heavy 
shower of honey clew ensuing and the branches were wet with 
the sticky globules. 

In the vicinity of Orono these aphids were so very generally 
attacked by Syrphus maggots that by the first of June scarcely 
a Mindarus could be found, and in their stead hungry syrphids 
were vainly seeking for food. Practically the whole infestation 
in this locality was therefore wiped out about two weeks before 
the usual time* for the development of the winged forms and 
their migration from white spruce and fir. 

The 1910 growth of both white spruce and fir retained their 
ruffled appearance during the season and many of the twig tips 
died. Typical work of Mindarus was received July 8, 1910, 
from Caribou, Maine, from the owner of a fine spruce hedge 
who reported that it had made excellent growth for about 12 
years but that this present season the tips of nearly all the upper 
branches were dying-. 

The work of this insect is illustrated by Figs. 34-36, these 
photographs being taken July I 1 of spruce and fir twigs which 
were thickly infested late in May. 

Specimens of Mindarus abietinus upon Abics balsamea were 
sent from Highspire, Pa., on May 25, with the comment that 
they were present in 4 different localities. These were winged 
which would indicate that the migrants develop some 3 or 4 
weeks earEer in that region than in Maine. 

The summer generations of 111. abietinus have not been found 
in Maine. Of special interest in this connection is the record by 
Doctor Felt (25th Report) of the abundance of pinicola Thomas 

*Me. Agr. Expt. Sta. Bulletin 182, p. 244. 
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upon the roots of white pine seedlings, and the fall migration 
thence. ( Aphid Nos. 21-10, 22-10, 53-10, 54-10). 

RECENT LITERATURE ON MINDARUS ABIETINUS KOCH. 

Felt, E. P. Schizoneura pinicola Thomas. 25th Report of 
the State Entomologist ( 1909) 1910. pp. 80-81. 

N iisslin, 0. Zur Biologie der Gattung Minda.ms Koch. Bio
logischen Centralblatt. Bel. XXX, N r. 12 and 13. 15. J uni 
und I, Juli 1910. 

Patch, Edith M. Me. Agric. Expt. Sta. Bui. No. 182, pp. 
242-245. 1910. 

Tullgren, Albert. Aphidologische Studien I. Uppsala 1909. 
pp. 59-61. 

Aphis sedi Kalt. 

The Garden Orpine, or Live-for-ever, S edum purpureum 
Tausch., along the Orono roadsides was ?bserved to be badly de
formed in June, the stem terminating in· a rosette of abnormally 
small leaves (Fig. 3). The aphid concerned with this deforma
tion corresponded to A phis sedi Kalt as presented both by Koch 
and Buckton and there seems no reason to consider it a different 
species. This species has not previously been recorded for 
America. ( Aphid 24-IO). 

Eucallipterus tiliae (Linn.) 

From September 5 to 29 collections of E. tiliae were made 
from the ventral surface of leaves of the basswood. Tilia ameri
cana L. at Orono. During this month, apterous viviparous, alate 
viviparous, apterous oviparous females and alate· males were 
taken. ( Aphid 1 IO- IO). 

Pemphigus rhois (Fitch). 

Sumacs in Bangor, Me., were rendered particularly ornamen
tal this fall by virtue of great numbers of the large beautiful 
galls of P. rhois on the leaves. The aphids in one gall were 
counted on October 2, and 141 apterous viviparous forms, 1150 
winged viviparous forms besides numerous nymphs and pupae 
were present in a single gall. ( Aphid 145- IO). 
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Hyalopterus arundinis (Fab.) 

An especially heavy infestation of H. arundinis occurred on 
?. variety of large green plum trees at Orono this season. Later 
in July the leaves on the ventral surface were so thickly packed 
that there was "beak room only" for the aphids present, the rest 
of their bodies being pressed out from the leaf at?-d supported 
by one another. No tendency of leaf curl was manifested, the 
IE.aves remaining pedectly flat. ( Aphid 79- IO). 

T etraneura graminis ( colophoidea). 

Tl_uough a misprint on page 208 of Bulletin 181 of this Station 
the name of this insect appeared written as a trinomial. Colo
phoidea should have been enclosed in braces as it here appears. 

Chermes cooleyi in New England. 

Typical large, well-formed galls of Cherm""es cooleyi Gillette 
were received from Manchester, Mass., in September 19m, 
where they were taken on Colorado Blue Spruce. As this tree 
is not generally grown in the east the infestation is of especial 
interest. In Chenncs of Colorado Conifers, Proceedings of the 
Academy of Natural Sciences of Philadelphia, 1907, Professor 
Gillette states that in Colorado this species migrates to red fir, 
(Pseudotsuga mucronata) and that he finds the galls most numer
ous in parks or lawns where the blue spruce and red fir are 
clustered together. This fact in the life history is significant 
for its possible economic _bearing. In plans for landscape gar
dening in the east which include the Colorado Blue Spruce, it 
would seem wise not to plant the red fir or closely allied varie
ties ort the same or neighboring estates. 
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THYSANURA. 

Srwynthurns albamaculata ( Garden flea). 

A correspondent from Newport Farm, Maine, sent in speci
mens of this insect with the statement: " * * * they eat up 
everything in sight. I am also sending you a sample of their 
work on peas and onions. As for small seedlings such as beets, 
carrots, and spinach, they eat them as soon as they break 
ground." Accounts of the habits together with the description 
of this species were published in the Report of the Maine Agri
cultural Experiment Station for 1896, pp. 124-126. See also 
notes in Bulletins No. 123, p. 220, and No. 134, p. 225. Lot 
No. 1152. 



1, W ebworm injury. 2, Bag worm (Eurycyttarus confederata). 
3, Work of Aphis sedi on Live-for-ever. 4, Gall of Aulax glech
omae on Ground Ivy. 
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Psylla floccosa. 5, Fore Wing. 6, Caudal segment of female; 
lateral aspect. Note that the supra genital plate has an abrupt 
upward turn at apex. 7, Forceps of male; caudal aspect. Note 
blunt tips. Compare with fig. I I. 8, Head, cephalic aspect. 
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Psylla galeaformis. 9, Fore wing. 10, Caudal segments of male; 
lateral aspect. r I, Forceps of male; caudal aspect. I 2, Caudal 
segment of female, lateral aspect. 13, Head, cephalic aspect. 
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Psylla striata. 14, Fore wing. 15, Caudal segment of male; caudo
lateral aspect. 16, Head; cephalic aspect. 17, Caudal segment of 
female; lateral aspect. 
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Alphalara veaziei. 18, Fore wing. 19, Head, cephalic aspect. 
2 0, Head; ventral aspect. 2 1, Caudal segment of male; dorso
lateral aspect, forceps retracted. 22, do.; lateral aspect: 2 3, 

Caudal segment of female; lateral aspect. 24, Forceps of male ; 
cephalic aspect. 
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Trioza obtusa. 25, Fore wing. 26, Caudal segment of female; 
dorso-lateral aspect. 27, Caudal segment of male; lateral aspect. 
28, Marginal wax glands on wing pad of pupa. 29, Head ; dorso
cephalic aspect. · 
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Trioza obtusa. 30, First instar. 31, Second instar. 32, Third 
instar. 33, Pupa. 





Work of Mindarus abietinus. 34, On Spruce (Picea canadensis). 
35, 36, On Balsam Fir (Abies balsamea). 
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BULLETIN NO. 188* 

FIELD EXPERIMENTS. 

REPORTED BY CHARLES D. w OODS. 

VARIETY TEST OF OATS, 1910. 

According to the Yearbook of the U. S. Department of Agri
culture" the oat crop in the State of Maine for 1909 amounted to 
4,558,000 bushels. The value of this crop on December 1, 1909, 
is given as $2,661,000. Only two other crops, (potatoes and 
hay) exceeded oats in the total amount of wealth produced in 
the State. Nevertheless it is clear that the majority of the 
farmers in the State devote but little attention to oats as a 
grain crop. It is seldom that one finds a farmer who plants 
more than a few acres and these are often cut green and used 
for hay. Yet the ease with which the oat crop carr be seeded, 
its resistance to late frosts, its adaptability· to our climate and 
soil conditions and the high price which the grain brings in 
the eastern market, recommend it as a profitable crop. More 
attention to cultural methods and to seed selection are practical
ly certain to yield greatly increased returns with this crop. 

On account of the importance of this crop to the farmers of 
the State, the Experiment Station has long desired to under
take some experiments relating to better methods of culture 
than those usually practiced and better seed. The acquisition 
of Highmoor Farm for experimental purposes made it possible 
to start some of this work in 19w. 

Many of the poor yields of oats are due to poor ~eed. For 
this reason it is proposed to undertake some breeding or seed 
improvement work with oats. The aim of this work will be to 
obtain varieties which are better adapted to our conditions and 
which will yield a greater number of bushels per acre. 

* Experiments on top dressing mowing land and the effect of differ
cut methods of culture of potatoes were begun in 1910. These will be 
reported when completed. 
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As a preliminary to definite breeding operations it is neces
sary to determine some of the varieties which are best suited 
to Maine conditions. Accordingly during the past season a num
ber of varieties have been tested. Thirty-one plots were plant
ed, each containing one-tenth of an acre. Twenty-five different 
varieties were used. In the case of the Kherson, Regenerated 
Swedish Select and Banner oats two or more plots were planted 
with the same variety. In these cases, however, each plot rep
resented seed from a different source (cf. Table p. 27). The 
land selected for the test was to all appearances very uniform. 
It was· a light sandy loam soil sloping gradually towards the 
east. The land had been summer fallowed the year before to 
kill out the witch grass. It was disked twice in the spring be
fore the oats were sown. This gave an excellent seed bed. 
The grain was put in with a disk grain drill and sown at the 
rate of 2 bushels (by measure) per acre. Commercial fertilizer· 
carrying 3.3 per cent of nitrogen, IO per cent available phos
phoric acid and 7 per cent potash was applied at the rate of 
300 pounds per acre. The field was rolled after the grain was 
sown. Notes were taken on each plot during the growing sea- J 
son. The grain from each plot wa~ cut and threshed separately. 

Before planting the seed oats were given the formaldehyde 
treatment for smut. As a consequence the entire field was free 
from smut, except for one small patch in one of the plots, where 
some untreated seed was planted by hand to fill out. Here smut 
appeared .. It is impossible to give accurate figures regarding 
the matter but the annual loss to the State from oat smut must 
be large. This loss is entirely preventable. One needs only 
to treat the oats with a weak solution of formaldehyde before 
planting. Full directions for carrying out this treatment have 
been published by the Station as a circular bearing the title 
"Oat Smut and Its Prevention." A copy of this will be sent to 
any resident of Maine upon application to the Director of the 
Station. The treatment is simple and easy of application, and 
costs almost nothing. One pint of commercial formaldehyde 
should cost not to exceed 20 cents anywhere in the State, and it 
will treat 50 bushels of seed. 
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Table Showing Varieties of Oats, Sources of Seed and Yields 
· Per Plot and Per Acre. 
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'Cl"""' 'C ..... -o ... §s as ~ Gd 0 _,.. 
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o...t: p. .t: (.) p. Q 

1 Danish Island .... -IW. A. Hurpee. I Late in 
Philarlelphia, Pa ........ 235.25 149.25\46.6 White. maturing. 

2 Burpee's Welcome W. A. HnrpPP. 
' Phila<lPlphia, Pa ......... 231. 75 181.25

1

56.6 White· 
3 White Tartar King W. A. Rnrpr>e, 

Phila.rlelpbia, l'a ......... 260.75 185.25 57.9 White. Closed head. 
4 Tartar King ....... J. L<wasse11r. I 

t 'fpsr-iervllle. Quebec ..... 297.50 215.50 67.3 White• 
5 Bla,ck artarian ... Iowa -"'eect Co.. I 

TlAs l\loinPs. fowa ......... 263.50 211.50 66.1 Black .. Closed head. 
6 Kbernon Griswolrl Reen Co., I 

(Univ. No. 1).... l,inPoln Nebr .......... 250.25 222.25IR9.4 Yellow. Early. 
7 Kherson ........... IowR Reed Co .. 

Des Mo1nes. Iowa ...... 234.00 203.50 63.6 Yellow. Early. 

Des Moir.es. Iowa ........ 312.00* 225.50 70.5 White. 
9 Early Champion .. Iowa "'eerl Co .. 

8 Trish Victor ....... Iowa, Peect Co.. I 

DPs Moines. Iowa ........ 264.50 211.50

1

66.1 White. Early. 
10 Prosperity ......... Iowa "'Pf-rl Co., 

Des MoinPs, Iowa ........ 287.50 209.50

1

65.5 White• 
11 Silver Mine ........ Iowa Reerl Co., 

. Des Moines, Iowa ........ 278 oo 227.00 71.0 '\,Yhite. 
12 Lmcoln ............ Iowa Peen Co., 

Des Moines. Iowa ........ 299.00 224.00 70.0 White. 
13 Regenerated G1nton-Cooper Co., 

Swedish Relect.. f'hlc111go. Tll .............. 2q4_25 230, 75 72.1 White. 
14 Regf>nerated Grlswolcl RPerl Co., 

Rwedisb Select.. LlnPoln. Nebr ........... 279.50 222.50 69.5 White, 
15 RPgenerated L. L. Olos Co .. 

Swedish Select.. Maoison. Wis ............ 280 oo 234.50 73.3 White. 
16 Swedish Select .... L. L. Olos Co .. 

Maoison. Wis ............ 245.25 209. 7fi 65.5 White. 
17 President .......... Ga.rton-rooper Co., 

Chlr>ago, Tll .............. 261. 75 
18 Senator ........... GArton-CoopPr Co., 

Chir'ago. I II.. ............ 248. 75 
19 Victor ............. Garton-f'ooper Co., 

20 Old Island Black .. E.c~!r;~~-n~\~·11;: · · · · · · .... 261.50 

218.2fi 68.2 White· 

171.2n n3.5 Wbite. Closed head. 

190.50 09.5 Black.· 

UrbinYille. P. E. I. ...... 244.50 178.00 !\5.6 Black .. Weak straw. 
21 Wbite Egyptian ... T. J. Whrginton. 

22 Newmarket ........ C.Bri~drfi~~~wn, P. E. I.. .... 289.75 181.255fi.6 Wbite. Closed head. 

23 Imported Scotch H.HI~~7}~1~:~· Ontario ... ··· 254 ·00 

Oats............. Rardr-:ville, Ontario ...... 243.00 
24 Early Blossom ..... D. Tnnes. 

Tobiqne River. N. B ..... 286 25 
25 Unnamed White, Geo. R Haskell Co., · 

Ma1ne grown.... LewiRtnn. Me ............ 222.25 
26 Banner ............ W. H. Pa.wsen. 

Cooldale. Alberta ........ 248.50 
27 Banner ............ Geo. noyce, 

213.50 66. 7 White· 

192.00160.0 Yellow. Rarly. 

178. 70155.8 White. Closed head. 

193.25 60.4 Wbite. Mixed 
varieties. 

226.50 70.8 White· 

28 Banner...... . .. W~l~ti~~~k?ntario ....... 254.50 208.00 65.0 White. 

CrPelman, Raskatcbewan 253.50 221.50 69.2 White• 
29 Banner ............ W. E. Palmer, 

80 Ligowo ............ D:'~:~~~i~l~!e~·. N. B .. • • ... 245.25 206. 7fi 64.6 White. 

West Lorne. Ont ......... 277.50 212.50 n6.4 White. 
31 Unnamed White, Prof. n. H. Hamlin, Mixed, early 

Maine grown... Orono, Me ............... 242. 75 210.25 65. 7 Mixed. and late. 

Averages ...................•..... 1262.48 l~l'l4.2,---, 
* Straw a little damp when weighed. 
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The table on the preceding page gives for each plot the name 
of the variety, the source of the seed, the nui:nber of pounds of 
straw obtained from each,· the number of pounds of grain and 
the calculated yield per acre. Data relating to color of the grain 
and the time of maturity are also given. The weights of the 
grain and straw were obtained at the time of threshing and be
fore the grain had been recleaned. The number of bushels per 
acre are calculated on the basis of 32 pounds to the bushel. The 
seed for Plot Nos. 4, 20, 21, 22, 23, 24, 26, 27, 28, 29 and 31 was 
purchased from members of the Canadian Seed Growers Asso
ciation. 

SUMMARY. 

From this table the following points are to be noted : 
r. The average yield over the whole piec_e was at the rate 

of 64.2 bushels to the acre. This can only be regarded as very 
satisfactory when it is remembered that for the State as a whole 
the average yield of oats per acre in 1909 (Yearbook U. S. 
Dept. Agr.) was but 37.0 bushels. In the same year the state 
showing the highest average yield per acre was Montana with 
5 r .3 bushels. The high yield obtained in the experiments here 
reported shows what it is possible to do under average Maine 
conditions with proper attention to quality of seed and cultural 
conditions. 

2. The highest yielding variety in the test was Regenerated 
Swedish Select, with an average of 3 plots at the rate of 71.6 
bushels to the acre. The highest yielding single plot was No. 
15, the Regenerated Swedish Select plot planted with seed from 
Wisconsin. There was, however~ no significant difference be
tween this plot and No. 13 planted with Garton-Cooper seed. 

3. The plot yielding at the lowest rate was No. r, the Danish 
Island oats, with 46.6 bushels to the acre. This was an end 
plot, and probably does not represent the relative worth of this 
variety. Taking the yield as it stands, however, it is nearly ro 
bushels ( exactly 9.6) more to the acre than the general average 
for the State in 1909. 

4. The Kherson oats, which are so popular in certain parts 
of the \Vest, yielded very well in this test, somewhat contrary 
to expectation. They are a small oat but with a relatively low 
percentage of hull, which enhances the feeding value. 

l 
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5. The Senator oats (Plot No. 18) made a very rank growth 
in the field, and were to the casual observer before threshing the 
best in the test. The straw was heavy, the leaves broad,_ and 
the grains very large and plump. Because of the iarge per
centage of hull, however, this variety proved upon threshing to 
be next to the lowest in rate of yield of all those in the test. 

6. From the table it appears that but one plot (No. I) yield
ed at a rate lower than 50 bushels per acre. · Six plots out of 
the 31 (Nos. 8, II, 12, 13, 15 and 26) yielded at the rate of 70 
or more bushels to the acre. 

7. It is of some interest to examine the yields of the 4 plats 
of Banner oats, because the seed from which they were planted 
represents such a wide geographical range. It was thought at 
the outstart that the New Brunswick seed ( Plat 29) would be 
likely to give a better yield than seed of the same variety from 
the far west. The climatic conditions in New Brunswick are 
very similar to those obtaining in Maine. As· a matter of fact, 
however, the two plats planted from seed from the Canadian 
Northwest (No. 26, Coaldale, Alberta, and No. 28, Creelman, 
Saskatchewan) each produced at the rate of about 5 bushels 
more per acre than plot No. 29 from New Brunswick seed. 

It is to be understood that these statements are simply based 
upon the experience in 1910. They are not offered· as definite 
conclusions regarding ·the relative merits of the varieties con
cerned. To reach such conclusions it is necessary to conduct 
such variety tests over a period of years. It is expected that 
these experiments with oats will be continued in 191 I. 

HIGH RIIDGE vs. MODIFIED RIDGE CULTURE FOR POTATO GROW

ING IN AROOSTOOK COUNTY. 

The method· of ridge culture is almost universally used by 
potato growers in Aroostook County. Probably over 90 per 
cent of the farmers practice what might be called extreme ridge 
culture. The ridging begins at the time of planting. The plant
er most used has a plow so constructed that it makes little more 
than a mark en the soil unless it is very light, instearl of a fur
row, then the disks at the rear of the machine cover the seed 
by throwing up a ridge perhaps 4 inches high so that the seed 
at the very start is practically on a level with the surface be-
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tween the rows. A few farmers make a practice of going over 
the field with a weeder and somewhat flattening the ridge but 
the number that do this is comparatively few. The method 
most usually followed is to go between the-rows with the cul
tivator perhaps 8 to 10 days after the potatoes are planted and 
then as soon as they begin to break the ground go over with 
the horse-hoe and bury them up also burying the weeds at the 
same time and thereby raising the height of the ridge. This 
kind of cultivation is continued until the tops are too large to 
pass through without injury. By this time an A shaped ridge 
has been formed about 12 to 15 inches high and, of course, the 
surface. between the rows has been dropped by the continual 
scraping up of the soil so that the tubers growing in the ridge 
are considerably above the surface between the rows. 

It can readily be seen that in a dry season a field so handled 
must suffer considerably from lack of moisture. Of course, in 
a wet season as is frequently experienced in Aroostook County 
no lack of moisture is felt and the drains between the rows are 
an advantage rather than an injury, but in an extremely dry sea
son it would seem that the drainage is too great. The ridges 
being high and narrow dry out very quickly and it would ap
pear therefore the crop must suffer more from lack of moisture 
than it would if the roots of the plants were below the level as 
they are when modified level culture is practiced. 

The two dry seasons of 1905 and 19o6 were somewhat disas
trous to potato fields cultivated with the high ridge and tlie 
crop was considerably below a normal crop in the dry sections 
of the county. For this reason experiments were undertaken 
in 1907 for the purpo~e of comparing a more nearly level cul
ture such as is practiced in southern New England and some 
dryer sections of the country with the ridge method common 
in Aroostook County. 

Mr. Oscar D. Benn, who lives a short distance out of Houl
ton, has practiced a modification of a ridge and level culture 
for several years and reports it as successful. He plants the 
seed as deep as possible with a Robbins planter and keeps the 
field free from weeds by frequently going over it with the weed
er, in three different directions-crosswise, lengthwise and diag
onally. In this way he claims to keep the weeds down during 
the first stages of growth without injury to the plants more 
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cheaply than he can by the ridge method. The weeder is used 
until the plants get too high for a weeder, then the cultivator 
is run between the rows until the plants are 8 to 9 inches high. 
At this time the horse hoe is used to throw up a low ridge which 
is broader and flatter on the top than the ordinary ridge and is 
not more than half as high. The horse hoe is used only once . 
and this is usually the final hoeing of the field. Mr. Benn claims 
that the potatoes are more easily taken care of by this method ; 
more easily harvested, and in a season that is at all dry, better 
crops are obtained than by the method of ridging. 

EXPERIMENT IN 1907. 
The season of 1907 proved an extremely wet one and unfa

vorable for this experiment so that the modified method of ridge 
culture could not be strictly followed. Six acres on the farm 
of Mr. John Watson, Houlton, were given to the experiment, 
three acres being. used alternately for the modified ridge and 
three check plots were cultivated by the method of high ridge. 

The yield on plot 2 is much below the others but this wa~ 
apparently not due to the method of culture but to the soil. 
There was a strip of several rods on the upper part of this lot 
where the tubers were very scabby and only a light yield was 
obtained. This condition extended slightly into plot 3 reduc
ing the yield of that plot somewhat but not nearly to such an 
extent as on plot 2. For this reason in the comparison plot 2 

is omitted. 

Yield of Merchantable Potatoes Per Acre. 1907. 

Plot 1 Plot 2 Plot i Plot4 Plot 5 Plot6 
l!'ull ridge. Modified Full ridge. Modified Full ridge. .Modified 

ridge. ridge. ridge. 
;i 

366 bushels 231 bushels 297 bushels 308 bushels :n2 bushels 355 bushels 

Average for full ridge culture............ . ................................... 325 bushels. 
Average for modified ridge culture, plots 4 and 6 ........... , .................. 333 bushels. 

EXPERIMENT IN 19o8. 

For the modified culture experiment this year 90 rows, nearly 
three acres, were planted on !1ew land on. the northwest part of 
Mr. John Watson's farm in Houlton. The plan of planting in 
a solid piece instead of in strips as in 1907 was adopted for con
venience in cultivating early in the season when it is desirable 
to run the weeder and smoothing harrow crosswise to keep 
<lown the weeds. 
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While July was rather dry !or the high ridge culture, the 
potatoes did not appear to suffer much from the drought. 
Abundant rains early in August insured the crop. 'fhe yields 
were as follows : 

Yield Merchantable Potatoes 1908. 

Full ridge check plot* ................... : .. ; . 314 bushels. 
Modified ridge, 3 acres ........................ 902 " 

Full ridge check plot ........................ 268 " 
Average for check plots ..................... 29 I " 

Average modified culture plots ................. ·301 " 

EXPERIMENT IN 1909. 
This year about three acres were selected for the experiment 

of fairly uniform land which was in grass the preceding year. 
Other than part of the field carried a good deal of witch grass 
it proved to be a good piece for the purpose. Two acres of 
the middle section of the piece were taken for the low ridge cul•· 
ture and a half acre on each side were planted to check plot.; and 
given the high ridge culture. 

The spring proved to be cold and wet and the field was not 
planted until May 31. The whole season had abundant rainfall 
even too abundant for the high ridge culture during the sea
son. Because of the continued cold and wet the potatoes did 
not break through the ground until June 18. 1:'he potatoes were 
so late planted and so slow to come up that the vines were still 
very green and tender when the first frost came early in Sep
tember. On this account the yields were very materially re
duced. They were as follows: 

Yield of Merchantable Potatoes 1909. 

Full ridge per acre, average two plots ............ 204 bushels: 
Modified ridge, per acre ........................ 216 " 

The average for the three years was 
Low ridge culture .................... 273 bushels per acre. 
Modified ridge culture ................. 283 bushels per acre. 

In these three year;, there were, therefore, practically noth
ing to choose between the two methods so far as the yield· was 
concerned in Aroostook County. 

*The plots were strictly comparable as to area but were a little les~ 
than an acre each. 
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----ORCHARD SPRAYING PROBLEMS AND EXPERI-

MENTS: A REVIEW OF, AND A CONTRIBUTION 

TO PREVIOUS DATA. 

W.W. BONNS. 

The spraying of economic plants for the control of insect and 
fungous enemies has markedly increased within the past decade. 
This is largely due to the work of experiment stations in demon
strating the effectiveness of the operation and the profit attend
ing it. Great improvements in spray machinery and materials 
have helped much towards the adoption of spraying as an annual 
farm operation, and especially is this true of the fruit growing 
industry. The progressive orchardist today recognizes the ne
cessity of timely; thorough and intelligent application of in
secticides and fungicides in order to sell his fruit in the best 
and most profitable markets. 

SPRAY INJURY. 

The increase of spraying operations has, however, been ac
companied by serious problems for the solution of which the· 
grower turns to the experimenter. The use of bordeaux mix
ture, for many years the standard orchard spray, and e~en today 
recognized as the best all-round fungicide known, has been ac
companied by injury to fruit and foliage. 

Complaints of such injury have been increasing with each 
season and are not confined to any section of the country. The 
severity of the injury varies in degree and in different seas~ns. 
It has long been known that bordeaux mixture cannot be used 
with safety on the peach and Japanese plum when the tree is in 
leaf, although Cordley and Cate report the use of 5-6-50 and 
3--6-50 formulae on peach foliage without injurious results.* 

* Cordley, A. B. and Cate, C. C. "Spraying for Peach Fruit Spot.'~ 
Oregon Agric. Expt. Sta. Bulletin ro6 (1909), p. II. 
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On the apple and pear the injuries have manifested them
selves in two ways,-burning and spotting of the leaves and 
russeting or, "corking" of the fruit. 

The leaves so affected show dead brown spots, similar in gen
eral appearance to some leaf spots produced by fungi and espec
ially to those of the fungus causing black rot and canker-· of 
pomaceous fruits (Sphaeropsis malorum, Pk.). These spray 
injury spots are generally circular or roundish, though often 
irregular. Frequently the areas are large, as if a number of 
smaller ones had coalesced. , Occasionally the margins of the 
leaves show the characteristic dark brown or blackened dead 
tissues (Fig. 47). 

Such foliage injury is very frequently followed later in the 
season by yellowing and premature leaf fall. This occurs early 
or late according to the severity of the injury; in some seasons 
it is absent. That this phenomenon is the direct result of using 
bordeaux mixture or other sprays has not been fully proved, 
but the frequency with which it accompanies spray injury' tends 
to establish a correlation between them.* 

On the fruit the injury is first seen as small, dark, fly-speck 
like spots. These are not to be confused with infections of the J 
scab fungus (Venturia Pomi (Fr.) Wint.) or with the fly speck 
fungus (Leptothyrium Pomi (Mont. and Fr.) Sacc.). The for-
mer are regular, smaller,-about one millimeter diameter,-and 
not sunken. The final appearaRce of the fruit is well known 
to nearly all orchardists with experience in spraying. The 
skin is washed or splashed with a rusty or russet colored coat-
ing which materially detracts from its appearance. In very 
mild cases of injury fruit of a naturally good color may, it is 
said, practically overcome a slight russeting as the season de-
velops. Such instances have been ·reported in this State this 
year. In more severe cases the apple has been stunted in 
growth and has suffered malformation, while the russeted sur-

* Mr.· F. C. Stewart also reports spotting and yellowing of leaves 
following the use of an arsenical without bo.rdeaux. "Two Unusual 
Troubles of Apple Foliage." New York Agric. Exp. Sta. (Geneva). Bul
letin 220, Part II, p. 226. 

Woodworth and Colby also ascribe leaf yellowing and early leaf fall 
to injury from Paris green. California Agric. Expt. Sta. Bulletin 126, 

p. II. (1899). 
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face may be greatly roughened, corrugated, or show pustule or 
tP-at-like formations. In very severe cases the skin may crack 
and exhibit V-shaped clefts in the flesh of the fruit ( Fig. 50). 

BORDEAUX Injury; Literature and Comment. 

The toxic action of copper compounds on plants has been 
a fertile field of investigation for botanists and plant patholo
gists at home and abroad, but the most recent important con
tributions to the literature of bordeaux injury are those of 
Prof. U. P. Hedrick, New York,* Prof. C. S. Crandall, Hli
nois,** and Dr. B. H. A. Groth, New Jersey.*** 

Hedrick' s extended investigations and experiments developed 
the following points : 

Spray injury is prevalent in all sections of the world where 
bordeaux mixture is used. 

Excess of lime is not a preventitive, nor improperly made 
bordeaux the sole cause of injury. 

Injury increases proportionally with the amount of copper 
sulphate used. 

Wet weather following applications is a favorable condition 
for the production of injury. 

Yellowing and leaf fall are dependent upon the amount of 
injury. 

Different species vary in susceptibility to injury; the peach, 
apricot and Japanese plum being most readily affected, the com
mon plum, quince and apple showing more resistance. 

Varieties within the above groups vary in susceptibility to 
injury.t 

Somewhat similar injuries occur on trees not sprayed with 
bordeaux, and are ascribed to factors of frost, fungi, arsenicals 
and the lens or "burning glass" action of drops ·of water on the 
f rnit in intense sunlight . 

. * Hedrick, U. P. "Bordeaux Injury". New York Agric. Expt. Sta. 
(Geneva), Bulletin 287 (1907). 

** Crandall, C. S. "Bordeaux Mixture". Illinois Agric. Expt. Sta. 
Bulletin 135 (1909). 

*** Groth, B. H. A. "Contribution to the Study of Bordeaux Injury 
on Peaches." New Jersey Agric. Expt. Sta. Bulletin 232 ( 19m). 

t NoTE.-Attention is called to Hedrick's classification of apple va
rieties in relation to their susceptibility to spray injury which is given 
on pp. 346-349, of Bulletin 185 of the Maine Station. 
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Changes in the chemical nature of bordeaux are produced by 
weather conditions and by atmospheric moisture in particular. 

The injurious action of bordeaux is ascribed to the solvent 
action of the ce!l sap and of meteoric waters following spray
ing, upon the copper hydroxide of the mixture. The copper 
thus left in solution is the toxic agent. 

No great importance is attached by Hedrick to the nature of 
the lime ( air slaked or freshly slaked), used in making the 
mixture as a factor in producing injury. 

Crandall, after a serie_s of · carefully controlled· experiments 
covering a number of seasons, arrived at the following conclu
s1ons: 

Air slaked lime in bordeaux gives more injurious results than 
when freshly slaked lime is used. 

Equal and full dilution of the two ingredients gives least 
injury. 

Excess of lime is advantageous only as a subsequent spray 
and not as an addition to the bordeaux. 

Properly prepared bordeaux gives injury under unfavorable 
weather conditions; rain and dew are important assisting factors. 

Small amounts of copper become soluble soon after the ap- 1--

plication of bordeaux, and this solvent action increases more 
rapidly with meteoric waters than with water artificially applied. 

The physical condition of the leaves bears a relation to the 
amount of injury. Lesions produced by insects and fungi ren
der foliage more susceptible to injury. 

Recurrent leaf yellowing epidemics have no direct relation to 
weather conditions, and evidence of bordeaux as the sole cause 
of yellowing is not established. Copper sulphate solutions, 
however, when injected directly into trees produce yellowing, 
the degree of injury depending on the strength of the solution. 

Groth' s work was confined to the peach after some prelimi
nary work which included the apple and the plum. His experi
ments, conducted both in the field and under control conditions 
under glass, led him to a theory of spray injury involving, among 
the chemical and meteorological factors previously recognized, 
a physiological one. He finds : 

Bordeaux injury is independent of the density of the appli
cation. 

Copper is the toxic agent. 
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Apples· are more resistant to injury than peaches. 
The factors necessary to the production of injury appear to 

be water on the leaves, high atmospheric humidity, shade and 
an excess of plant respiration over carbon dioxide assimilation. 

His theory is, that under proper conditions of minimum light 
intensity, the carbon dioxide of respiration exceeds that of 
assimilation and escapes through the stomata where, dissolving 
in water on the leaves, it brings t4e copper of the bordeaux 
mixture into solution. Such solvent copper enters the leaves 
by diffusion through the stomata and causes death of the cells. 

The solvent action of plant secretions upon bordeaux mixture 
mentioned by Hedrick as a possible causative agent in bordeaux 
injury of the apple is doubtless offered on the strength of an
alogous experiments of Schander* with bordeaux in its relation 
to Fuchsia and Oenothera and also with Phaseolus multiflorus. 

This work is cited by both Hedrick and Crandall. Schander 
ascribes all bordeaux injury to the action of secretory organs 
upon the copper hydroxide. Crandall, in commenting on this, 
points to the fact that no proof of the solvent action of secre
tory organs upon bordeaux has been demonstrated in the case 
of the apple. The possibilities, as Crandall notes, are in favor 
of a combination of many of the factors heretofore regarded 
as solvents of the copper in the mixture; the physiological fac
tor recently submitted by Groth appears to be a vital one in 
arranging experiments where the conditions of control shall be 
well assured. 

Leaf injury has in all cases, so far as known, been ascribed 
to the entrance of copper in solution into the leaf tissues. How 
this toxic agent comes in contact with the tissues finally de
stroyed is a question regarding which there is a difference of 
opm10n. One theory of imbibition and osmosis held by a group 
of prominent foreign investigators is opposed to the chemotactic 
theory of others.** 

Crandall has rightly emphasized the necessity of isolating 
and determining, if possible, the group of factors now hefa 
responsible for injury under the general heading of atmospheric 

*Schander, R. "Ueber die Physiologische Wirkung der Kupfervit
riolkalkbriihe." Landwirtschaftliche Jahrbiicher 33, pp. 517-584. (1904.) 

**For a detailed account of these theories and the experiments on 
which they are based, see Crandall (lac. cit. pp. 228-232). 
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conditions, and Groth's experiments have been along this line. 
In addition, as Crandall again points out, the physical condition 
of the leaves as related to injury demands experiments to de
termine this point. 

Clark* considers that the amount of 'injury done to a species 
is dependent upon the following conditions : 

The specific susceptibility of the protoplasm of the plant to 
the toxic action of copper. 

The solvent properties of the cell sap on the copper hydroxide. 
The permeability of the epidermis or cuticle to the cell con

tents under favorable exosmotic conditions. 
Weather conditions following spraying which provide con

ditions for exosmosis of a portion of the cell contents. 
Obviously, if these are the necessary conditions, there is an

other important physiological factor to be considered. This 
is the nature of the cell content of the leaves, which will regu
late the degree of permeability. Such cell contents will depend 
largely upon the conditions that affect the metabolism of the 
leaf. Nothing makes this appear more evident than the strik
ing differences in the amount of injury produced under identi-
cal conditions on trees of varying degrees of thriftiness; J..... 

CHOICE OF INSECTICIDES. 

The use of insecticides has not to date given rise to such 
serious problems. Insoluble arsenicals have been the common 
agents employed, usually combined with-the fungicide solution .. 
Paris green was the form of arsenic originally used and is still 
adhered to by some. Although effective, it has been very large
ly superseded by arsenate of lead which combines equal effi
ciency with increased adhesiveness and greater safety to foliage. 

The tendency of arsenate of lead to undergo chemical change 
when combined with the fungicide, and the nature of such 
change when it does occur, are questions now before station 
chemists. Of late arsenite of lime has been recommended by 

*Clark, J. F. "On the Toxic Properties of Some Copper Compounds 
with Special Reference to Bordeaux Mixture." Botanical Gazette 33: 
pp. 26-48. ( 1902.) 
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Prof. ]. P. Stewart* as a cheaper and chemically more stable 
form of arsenic to use. Stewart's data indicate a slower rate of 
decomposition of this material in combination with lime-sulphur 
solutions than either Paris green or arsenate of lead. Its ad
hesive properties appear to be less than the latter's'. No field· 
experiments are cited to support the recommendation. Experi
ments of the season just past have shown that arsenite of lime 
is less desirable than arsenate of lead. t 

Whatever the "'differences of opinion regarding the actual 
method of injury, the fact accepted by all investigators in this 
field is that copper is the injurious elfment in bordeaux mix
ture. Recognizing this fact, an effort has been made in recent 
years to eliminate the copper containing solutions in spraying 
plants of proved susceptibility despite their recognized high 
fungicidal efficiency, and to find a satisfactory substitute. 

SULPHUR AND SULPHUR COMPOUNDS AS FUNGICIDES. 

In this effort attention has chiefly been turned to solutions 
of sulphur in chemical combination. 

Pure sulphur in powdered form has long had a place among 
fungicides. Flowers of sulphur has been used for the control 
of powdery mildew of the grape ( Uncinula necator ( Schw.) 
Burr.) and is effective in greenhouses against rose mildew 
(Sphaerothea pannosa (Wallr.) Lev.). A lime-sulphur paste 
is also mentioned by Duggar+ as a means of control of this 
greenhouse fungus. 

"Curiously' enough, however, as early as 1833, before the gen
eral use of fungicides, Dr. Wm. Kenrick§ recommended for 
mildew on grapes a mixture of sulphur ( 1 .½ pints), quicklime 
( a piece the size of the fist) and · boiling water ( 2 gallons) . 
This mixture, a\ter cooling, was d~luted with cold water and 

*Stewart, J. P. "Concentrated Lime-Sulphur. Its Properties, Prepar-
ation and Use." Annual Rept. Pa. State College (1go8-1909) Part II, 
pp. 292-293. 

tMr. L. Caesar of the Ontario Agricultural College reports severe 
injury in some cases this past season from the use of arsenite of lime.· 
In general the results were markedly inferior to those obtained with 
lead arsenate. • 

+Duggar, B. M. "Fungous Diseases of Plants" (1909), p. 90. 
§The New American Orchardist (1833), p. 328. 
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allowed to settle. The clear liquid was then drawn off and 
diluted to make a barrel full before using. In 1885 Wm. 
Saunders* also recommended for pear blight a self-boiled lime 
and sulphur wash consisting of 8 pounds sulphur and one-half 
bushel of lime with boiling water, the mixture to be applied as 
a whitewash with brushes, and for mildews he advised appli
cations of the clear sulphur liquid drawn off from this wash 
and greatly diluted."** This was the forerunner of Mr. W. M. 
Scott's now well known "self boiled" lime sulphur preparations. 

In spraying peach trees in the Pacific Coast States with boiled 
lime sulphur solutions for the control of the San Jose scale it 

• 
was found that this insecticide also served in some way as a 
fungicide, in that a winter application acted successfully as a 
preventative of peach leaf curl ( Exoascus def ormans (Berk.) 
Fuckel) the following spring. Possibly it was this fact that 
furnished a hint of the availability of lime-sulphur solutions 
for other fungous parasites. · 

Experiments at the New York (Geneva) Station . in I902t 
developed the fact that lime-sulphur applied in early spring for 
the control of San Jose scale had an apparent fungicidal effect 
in controlling apple scab. (Venturia Pomi (Fr.) Wint.) Later 
work at this station also took into account the fungicidal value 
of the early lime-sulphur application as a substitute for the first 
bordeaux-arsenical spraying.t As this application was made 
before foliage developed it gave no indication of the value of 
the sulphur solutions for summer use. Summer spraying at 
a strength sufficient to control San Jose scale on Japan plums 
was injurious to the trees. 

Experiments in making a lime-sulphur wash without boiling 
were reported without data as to trials.§ 

*Report of the U. S. Commissioner of Agriculture, 1885, pp. 43-44. 
**Scott, W. M. "Self Boiled· Lime Sulphur Mixture as a Promising 

Fungicide." U. S. D. A., Bureau of Plant Industry Circular 1, (1908). 
tLowe, V. H. and Parrott, P. J., "San Jose Scale Investigations IV. 

Part 1." N. Y. Agric. Expt. Sta. Bul. 228 (1902), pp. 405-407. 
tParrott, P. J., Beacli, S. A. and Woodworth, H. 0. "The Lime

Sulphur-Soda Wash for Orchard Treatment." N. Y. Agric. E.X:pt. Sta., 
Bull. 247, (1904). 

Parrott, P. J., Beach, S. A. and Sirrine, F,. A. "Sulphur Washes for 
Orchard Treatment." N. Y. Agric. Expt. Sta. Bull. 262, (1905). 

§Lowe, V. H. and Parrott, P. J. loc. cit. Part III. 
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PREVIOUS EXPERIMENTS WITH LIME-SULPHUR AS SUMMER 

SPRAYS. 

Two forms of lime-sulphur sprays have been employed as 
fungicides since 1907-the self-cooked or so-called "self-boiled" 
preparation devised and first used by Mr. W. M. Scott of the 
Bureau of Plant Industry, U. S. D. A., and the boiled solution 
first tried as a summer spray by Prof. A. B. Cordley of the 
Oregon Experiment Station.* The results obtained have 
proved an incentive to 'further work along these lines by the 
Federal Department of Agriculture and station workers in sev
eral states where the fruit growing industry is of considerable 
importance. 

Scott's work in 1907** carried on in Arkansas and Missouri, 
was a comparison of his self-boiled with the cooked lime-sul
phur and with bordeaux in the cc,mtrol of bitter rot ( Glomerella 
ruf omaculans (Berk.) Spauld. and von Schrenk), apple blotch . 
( P h:yllosticta solitaria, E. & E.), peach ·brown rot ( S clerotinia 
fructigena (Pers.) Schroet.) and peach scab ( Cladosporium 

_.L_ carp1ophilum, J'hiim). The self-boiled mixture was of the' 15-
10-50 formula.t Both cold and hot water were used in the 
making. The 5-3-50 formula was boiled for 45 minutes. 
Weather conditions were favorable for spraying, and 3 appli-

. cations were made. 
Results: Bitter ~ot, a .serious trouble in southern apple 

regions, was successfully controlled by self-boiled lime-sulphur, 
as indicated in the following table. 

* NoTE.-The commercial lime-sulphur preparations do not differ in 
nature to any extent from the properly prepared home-boiled concen
trated solution. 

**Scott, W. M. lac. cit. 
tNoTE.-In referring to the- composition of lime-sulphur solutions in 

this bulletin. the first amount represents pounds of lime, the second 
pounds of sulphur, and the last gallons of water. For the dilutions of 
concentrates the first figure represents concentrate in gallons, the sec
ond water. For bordeaux mixtt1re, copper sulphate in pounds is given 
first, lime in pounds next, and water in gallons last. 
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Table 1. 

Per cent Sound Fruit. 

Ben Davis. Givens. 

Lime-sulphur self-boiled.............................. 90.96 to 92. 72 96.90 to 99.02 

Bordeaux.............................................. 91.65 to 96.40 89.12 to 99.80 

Unsprayed............................................. 9.50 to 19.08 37. 79 to 60.66 

Apple blotch on Ben Davis trees was satisfactorily controlled 
with the self-boiled spray without lea·£ injury. The boiled 
5-3-50 solution gave considerable leaf s_corch and some defolia
tion, but no injury followed the use of the self-boiled spray. 

Apple leaf-spot was held in check and peach brown rot and 
peach scab were both well controlled by the self-boiled solution. 
No data were taken on the control of apple leaf spot (Sphae
ropsis malorum, Pk.), but observations showed no infections 
after applications were begun. No experiments in controlling 
apple scab were made at this time. Concentrated lime-sulphur 
at 1-25 did no injury to apples, but no effective strength was 
found that was not harmful to peach trees. 

Cordley* was the first to record the favorable results of 
using a concentrated· boiled lime-sulphur. His first work was 
with a stock solution of home preparation showing a specific 
gravity of 1.27 (Beaume 31 °) and an analysis of 2.38 pounds 
of sulphur per gallon. . This was ~ed on apple, peach, pear, 
plum, prune, quince, grape, potato and celery. The results 
indicated that a dilution of 1-15 could be safely ~sed on all of 
these plants except the peach. His experiment on Yellow 
Newtown apples for scab control yielded th:e following results. 

Per cent. 
Clean. 

Unsprayed ............... 19.9 

Bordeaux, 3 applications. 49.1 

Lime sulphur 3 applica-
tions .................... 79.3 

Table 2. 

Per cent. 
Slightly 
Scabby. 

28.7 

35.4 

15.3 

Per cent. 
Badly 

Scabbed. 

51.3 

15.5 

5.3 

Per cent. 
Spray 

Injqry. 

0 

31.9 

0 

* Cordley, A. B. "Lime-Sulphur Spray to Prevent Apple Scab." 
Better Fruit. Sept. 19o8, p. 26. 
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A very great superiority of lime-sulphur over bordeaux in 
scab control is here· shown on this one variety for that particu
lar season. It is more valuable as an indication of lime-sulphur 
efficiency per se than as an index of its superiority over bor
deaux as a fungicide. 

In 1908, using both kinds of lime-sulphur sprays and bor
deaux on the same block of trees, these results were obtained. 

Unsprayed ... ............ 
Self-boiled Lime-sulphur 

2 applications .......... 

Bordeaux 3-3-50, 2 appli-
cations ................. 

Boiled Lime-sulphur 2 ap-
plications .............. 

Table 3. 

Per cent. 
Clean. 

15.1 

50.0 

55.9 

69.6 

Per cent. 
Slightly 
Scabby. 

17.1 

16.5 

8.0 

18.8 

Per cent. 
Badly 

Scabbed. 

67.1 

33.3 

35.9 

11.3 

Per cent. 
Spray 
Injury. 

0 

0 

52.1 

0 

Here again we find a greater efficiency in scaq_ control of 
boiled lime-sulphur over bordeaux. 

Especially noteworthy is the high per cent of spray injury 
to fruit sprayed with bordeaux, and its entire absence on both 
lime-sulphur plots. This immunity was not shared by the foli
age. The same dilution used without any bad effects in 1907 
seriously injured the leaves in 1908. Cordley accounts for this 
by the difference in climatic conditions in these seasons. He 
would endow a greater resistance to injury to the foliage pro
duced under the favorable conditions for growth that existed 
in 1907. In 1908 a greater precipitation and lower tempera
tures produced, according to his explanation, "a growth which 
was less vigorous, less hardy, more edematious and more sus
ceptible to ·spray injury."** 

In 1907 and 1908 Cordley and Cate*** tested bordeaux and 
concentrated lime-sulphur (home-boiled) on peaches for the 
control of peach fruit spot. Bordeaux of 5-6-50 and 3-6-50 

* Cordley, A. B. "Lime-Sulphur Spray Preventive of Apple Scab." 
Better Fruit, April, 1909, pp. 33-35. 

**Cordley, lac. cit. p. 35. 
***Cordley, A. B. and Cate, C. C. lac. cit . 

• 
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strengths were used, and lime-sulphur ( Beaume 20 °) at dilu
tions of r-ro, r-18, r-20, and r-20 in successive applications. 
Bordeaux caused no injury in either season. In 1908 the r-r8 
lime-sulphur of the second application resulted in very slight 
injury; the third at r-20 inflicted noticeable damage. The 
fourth spraying at the same dilution had no further bad effect. 

In point of efficiency Bordeaux was pronounced slightly bet
ter on the basis of actual figures, with a difference in its favor 
so small as to leave open the question of its superiority. 

In 1908 Mr. W. J. Morse* of this station attempted the con
trol of apple scab with the self-boiled mixture of Scott's for
nmla prepared with hot and with cold water, and bordeaux 
mixture, 3-3-50, making 3 applications. Several varieties fail
irig to set fruit, the data were confined to 4 Fameuse trees in 
each plot. Scab-free fruit was as follows : 

Treatment. 

Per cent. clean fruit ...... , 

Table 4. 

Bordeaux 
3-3-50. 

50 

Self-boiled Self-boiled 
Hot Water. Cold Water. Unsprayed. 

33 16 

No definite conclusions were drawn. Observations pointed 
to the prevalence of the disease in that season, as indicated also 
by the high per cent of scabby fruit. The increased strength 
of lime-sulphur prepared with hot water is indicated in its 
greater control compared with the cold water preparation. 

Scott's experiments in 1908** were made in Georgia, Arkan:
sas, Nebraska and Illinois and in New Hampshire in coopera
tion with the state experiment station. Results showed self
boiled ro-ro-50 and bordeaux 2-4-50 to be equally effective in 
controlling cherry leaf spot ( Cylindrosporium padi, Karst.) on 
Montmorency. Self-boiled 6-6-50 and commercial concentrates 
at r-40 gave slightly less control. Attempts to determine the 
relative effectiveness of the sulphur sprays and bordeaux for 
apple scab on Winesap in Arkansas had to be abandoned early 

* Morse, W. J. "Notes on Plant Diseases, 1908, Maine Agric. Expt. 
Sta. Bull. 164, (1909). 

**Scott, W. M. "Lime-Sulphur Mixtures for the Summer Spraying of 
Orchards". U. S. D. A. Bureau Plant Industry, Circular 27, (1909). 
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in the season, but estimates pointed to bordeaux, commercial 
lime-sulphur and self-boiled mixture as effective in the order 
named. 'in Nebraska the efficiency of commercial lime-sulphur 
for scab qn the Winesap variety equalled 3-3-50 and 4-4-50 
bordeaux. Dilutions of 1-25 produced slight leaf injury.· Self
boiled mixture caused no damage, was less adhesive and less 
effective, preventing only the early infections. Bordeaux caused 
fruit russeting but no leaf injury. 

The experiments of Prof. Brooks* at New Hampshire, co- · 
ope~ating with the Bureau of Plant Industry, embraced, in ad
dition to the home-prepared, commercial lime-sulphurs and bor
deaux mixture, commercial bordeaux and a so-called unboiled 
lime-sulphur mixture ; in preparing the latter the lime was 
slaked . and diluted to half the final volume, and the sulphur 
added to the remaining 25 gallons. These were then united 
to form a purely mechanical mixture of 50 gallons. Trees 
used were McIntosh. Results were as follows. 

Table 5. 

Per cent . Per cent. 
Times Badly Slightly Per cent. 

Sprayed. Scabbed. Scabbed. Clean. 

Self-boiled L. S. 15--10-50 .. 5 2.9 45.0 52.l 

Lime and Sulphur Mix-
ture, 9-6-50 ........ .... 5 10.2 57.8 32.0 

Boiled L. S. 2-1-50 ........ 5 3.8 42.6 53.6 

Commercial L. S. 1-24 .... 5 0.9 9.4 89. 7 

Commercial L. S. 1-49 .... 5 1.3 16,5 82.2 

Bordeaux 3-3-50 .......... 5 1.2 18.2 80.6 

Commercial bordeaux .... 5 1. 7 24.5 73.8 

Self-Boiled L. S. 15-10-50 .. 4 9.5 55.8 34.7 

Lime and Sulphur Mix-
ture, 9-6-50 ....... ..... 4 7.1 46.4 46.5 

Bordeaux 3-3-50 ..... .... 4 1.2 9.4 89.4 

Bordeaqx 4-4-50 .......... 4 2.7 5.6 91. 7 

Unsprayed ................ 21.9 45.2 32.9 

The percentages here again indicate an efficiency of the self
boiled lime-sulphur considerably lower than the commercial or 

* Brooks, Chas. N. H. Expt. Sta. 19th and 20th Reports ( 1go8). Re
port of Dept. of Botany, pp. 385-389. 
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home-made concentrates. Bordeaux was most effective and 
commercial sulphur sprays were superior to the home made. 
The mechanical lime-sulphur mixture was highly inefficient. 

No injury was effected by the sulphur sprays. "In fact while 
there was occasionally an apple on the bordeaux plots whose 
appearance had been damaged by spray, the apples on the lime
sulphur plots were smoother and apparently more · waxy and 
more highly colored than on the check plots."* 

Prof. R. K. Beattie** of the Washington State station in a 
comparative test of bordeaux and lime-sulphur on Jonathan and 
Ben Davis trees obtained the following data. The proportions 
of lime-sulphur indicated were obtained by diluting commercial 
concentrates to the desired strengths. 

Table 6. 

Spray. 

Lime-sulphur ½-1-4 ........................................................ . 

Lime-sulphur ½-1-5 ........................................................ . 

Lime-sulphur ½-1-6 ........................................................ . 

Lime-sulphur 1st and 2nd applications ................................... . 

Lime-sulphur 2nd and 3rd applicatio~s ................................... . 

Lime-sulphur all three applications ............... , ....................... . 

Lime-sulphur all sprayings ................................................ . 

Bordeaux with vermorel nozzle ........................................... . 

Bordeaux with bordeaux nozzle .......................................... . 

Bordeaux made with milk Of lime ......................................... . 

Bordeaux made with lime water .......................................... . 

Bordeaux all trees ............. ; . . . . . . . . . . . . • . . • . • . . . . . . . . . . . . . . . . . . . . .... . 

Unsprayed ........................................................... • • • • • 

I 
Per cent. 

Clean Fruit. 

95 

93 

88 

89 

94 

92 

91 

52 

40 

48 

39 

44 

37 

The last application, made just after the petals fell, was on 
a rainy day. No injury to fruit or foliage occurred with the 
lime-sulphur sprays, but fruit russeting resulted from bordeaux; 
such fruit was classed as unmarketable and was not included 
in the above table. 

* Brooks, C. lac. cit. 
** Beattie, R. K. "Lime-Sulphur Wash for Apple Scab.'' We~tern 

Fruit Grower. Jan. 1909, pp. 6-7. 
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At the Delaware station Prof. C. A. McCue* in 1908 sprayed 
several varieties of peaches with commercial and both home
made sulphur sprays, sulphur water and benzoate bordeaux. 
He did not consider his results the basis for definite conclusions, 
and merely pointed out the promising possibilities of the lime
sulphur sprays as fungicides for the peach. Ben.zoate bordeaux 
and sulphur water he declares unsafe, as well as undiluted lime
sulphur, irrespective of its time of boiling. Although control
ling brown rot with the self-boiled spray, he could not obtain 
peaches free from a heavy coating of lime. 

The season of 1909 witnessed an extension of experimental 
work along the lines in question. At the Michigan station Taft 
and Wilken** compared commercial and home-made concen
trates on apples, pears, cherries and plums. At 1-25 the pro
prietary sprays caused foliage injury and had to be reduced to 
1-40. Home-made concentrate of 12-15-50 formula reduced 
to one-fifth of that strength for summer use did practically no 
damage to foliage. 

At Cornell University, Wallace's work was concerned with 
the control of peach leaf curlt and apple scab. One form of a 
commercial lime-sulphur solution was employed. 

On peaches strengths of 1-9, 1-12, 1-15 and r-20 were used. 
The per cent effectiveness was arrived at by choosing limbs 
with the eyes closed and counting the leaves thereon. Results 
are given in the following tables.t 

Table 7. 
JACKSONVILLE ORt.,HARD, EAST SIDE, SPRAYED Al 'RIL 9, 1909. 

Number of Per cent. 
Treatment. Number of Limbs Diseased of Diseased 

Trees. Selected. Leaves. Leaves. 

Unsp,aycd .. ............. · 1 4 14 660 58.9 

Niagara Lime-sulphur 1-9 6 22 18 0.9 

* McCue, C. A. "Spraying for Brown Rot of the Peach, 1908". Dela
ware Agric. Expt. Sta. Bull. 85, (1909). 

** Taft, L. R. and Wilken, F. A. Mich. Agric. Expt. Sta. Special Bull. 
48, (1909). 

i' Wallace, E. "First Report Niagara Sprayer Co. Fellowship on Peach 
Leaf Curl and Its ControL" Cornell University 1909. See also 

, Bull. 276 (1909) N. Y. (Cornell) Expt. Sta. by E. Wallace and H. H. 
Whetzel, which gives additiona1 data obtained by practical growers. 
+ Adapted from original. 
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Table 8. 

JACKSONVILLE ORCHARD, WEST SIDE, SPRAYED APRIL 12, 1909. 

! Number of Per cent. 
Treatment. Number of Limbs Diseased of Diseased 

Trees. Selected. Leaves. Leaves. 

Unsprayed ................ 4 15 584 84.8 

Niagara L. S. 1-12 ......... 4 26 106 4.1 

Niagara L. S. 1-15 ......... 5 22 46 2.:l 

Niagara L. S. 1-20 ......... 5 80 204 6.1 

Table 9. 

ITHACA ORCHARD, SPRAYED APRIL 7, 1909. 

Number of Per cent. 
Treatment. Number of Limbs Curled of Curled 

Trees. Selected. Leaves. Leaves. 

Unsprayed ................ 4 28 920 41.8 

Niagar& Lime-sulphur 1-S 4 27 -- 213 5.9 

Niagar&. Lime-s u Ip h u r 278 5.3 
1-15 ..................... 4 85 

Bordeaux 8-8-50 ......... 5 37 427 8.3 

According to this data, increase of control does not show an 
absolute relation to amount of dilution. Lime-sulphur is. some
what more effective than bordeaux. In the case of this disease, 
however, this is· practically of no importance, since, according to 
Duggar,* it has been definitely established that for control spray
ing must be done before the buds open and later sprayings are 
of little importance when the early one has been made. Hence 
the question of leaf injury from bordeaux does not enter into 
this problem. The advantage of using one form of fungicide 
throughout the year is of course obvious, but the absolute supe
riority of lime-sulphur over bordeaux in controlling this disease 
remains to be established. 

Wallace's work on the control of apple scab** brings out more 
points of interest. The same commercial concentrate was used 
as in the peach experiments with 2 pounds arsenate of lead to 

* Loe. cit. p. 182. 

** Wallace, E. "Second Report Niagara Sprayer Co. Fellowship on 
Apple Scab." Cornell Univ. 1909. 

l 
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50 gallons. The variety tested was Rhode Island Greening, 
with the following results.* 

Table IO. 

Treatment. 

I 
Number ofl N'f~~~r'l ofl Per cent. I Per cent: I Per cent. 

Trees. Counted. Sound. Russeted. Scabby. 

I 
Unsprayed ........ ·········· 5 

I 

1,663 2.5 29. 7 42.3 
I 

Lime-sulphur, 1-30 +lead I arsenate .................... 5 I 2,632 52.0 3. 7 3.6 

Bordeaux mixtnre+lead ! 

i arsenate .................... 6 I 2,332 9.9 82.2 3.0 
I 

Wallace also gives a table showing the effect of applications 
at different times. According to this, one spraying of lime
sulphur after the petals fall was superior to bordeaux used at 
that time or before the blossoms opened, both as to scab control 
or freedom from spray injury. Only one tree was used in each 
division of this experiment and the results must be considered 

i_ with this fact in view. It is also proper to note that the other 
experiments involved a small number of trees per plot. 

Prof. Bethune** reports the results of commercial lime-sul
phur for controlling apple scab and pear scab (Venturia Pyrina 
( Aderh.) Snow apples received 3 applications at the usual 
times of 1-25, 1-40 and 1-40 respectively. The results gave 99 
per cent of unaffected fruit. In one block where the second 
spraying was omitted 85 per cent was scab free. The first ap
plication caused slight tip burn of foliage but no fruit was rus
seted. 

Flemish Beauty pears received 4 successive applications of 
1-9, 1-25, 1-40 and 1-40, entirely controlling the fungus. The 
1-25 strength caused slight leaf injury; 1-40 did no harm. 
Spraying with bordeaux proved less effective. 

* Adapted from original table. 
- ' ** Bethune, C. J. S. Rept. Ontario Agric. College and Experimenta] 

Farm (1909), pp. 34-35. 
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Professors Melander and Beattie* as a result of their trials 
recommended for apple scab boiled lime-sulphur at ,½-1-5, with
out further dilution. This is practically the concentrated stock 
solution, and is far too strong for ea~tern conditions according 
to experiments so far on record. Such strength, however, they 
report as very effective 'Yithout causing serious leaf injury. 

The experiments of Scott and Ayrest in 1909 consisted of 
a trial of the 8-8-50 self-boiled wash on peaches on a commer
cial scale, using it alone or with arsenate of lead, for controlling 
peach brown rot, scab and curculio. Very large numbers of 
trees were included in these trials and the results were in all 
case? markedly successful, the yield of marketable fruit being 
increased in some cases by one hundred per cent. In another 
case the yield of marketable fruit was IO times that from the 
unsprayed plot. Reports are also made in this connection of 
the commercially successful use of this spray in peach orchards 
of from 15,000 to 35,000 trees. Spray injury resulting from 
its application was so very small in amount as to be considered 
negligible. 

For apple scab in Arkansas, Virginia and Michigan Scotti: 
used 4 commercial concentrates of 3 I O to 33 ° Beaume density, 
both kinds of home-prepared lime-sulphurs and bordeaux. 
These were tried alone and with arsenicals. The tests were 
made on I I varieties in the several regions. The commercial 
sprays were used at dilutions ranging from 1,½-50 to 2_½-50, 
with arsenate of lead 2 pounds-50 or Paris green 6 ounces-50. 

The results showed considerable differences, both in respect 
to foliage and fruit injury, and scab control, the variations evi- . 
dently depending largely upon the atmospheric conditions at 
spraying time and the varieties treated. Greater injury was ob
tained with Paris green than with lead arsenate. The commer
cial solutions used alone were more injurious to foliage than 
when combined with lead arsenate. I ,½-50 appeared to be the 
maximum strength consistent with safety. Bordeaux was some-

* Melander, A. L. and Beattie, R. K. Wash. Agric. Expt. Sta. Pop. 
Bull. 28. 

i· Scott, W. M. and Ayres, T. W. "The Control of Peach Brown-Rot 
and Scab." U. S. D. A., Bureau Plant Industry Bull. 174 (rgro). 

t. Scott, W. M. "The Substitution of Lime-Sulphur Preparations for 
Bordeaux Mixture in the 'l:reatment of Apple Diseases." U. S. D. A. 
Bureau of Plant Industry Circ. 54 ( 1910). 
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what behind the boiled sprays in per cent efficiency, while the 
self-boiled mixture ranked last. The latter caused neither leaf 
nor fruit injury, while Bordeaux produced russeted fruit in 
some cases. Slight russeting of fruit is also reported where 
the stronger commercial sprays were used. 

Mr. M. B. Waite* has recently reported the results of several 
new fungicide combinations for the apple. In these iron sul- · 
phate or calcium sulphate is combined with standatd bordeaux 
mixture or one of the forms of lime-sulphur solutions. These 
have been compared with the standard bordeauxl neutral bor
cleaux, both kinds of lime-sulphur sprays and a combination of 
the boiled lime-sulphur with bordeau~ ; all of these used with 
lc:ad arsenate. 

Promising results are given for the first year's work. The 
noteworthy facts are the fruit russeting of at least one variety 
( Ben Davis) by all the copper containing fungicides; the appar
ent reduction of injury by the addition of sulphur compounds 
to bordeaux and the promising action of a combination of iron 
sulphate and self-boiled lime-sulphur. 

Parrott and Schoene** have recently reported the results of a 
large number of cooperative experiments conducted in 1910 by 
practical apple growers in New York with the home-made lime
sulphur concentrates. These results are almost unanimously 
favorable to the use of the spray as a substitute for bordeaux. 
Slight leaf injury and fruit russeting are noted, but of a nature 
entirely negligible in view of the general superiority to bor
deaux. But one case of severe injury was experienced. Of 
the 20 orchardists conducting this experiment on a practical 
basis 19 purpose using the sulphur sprays the coming season. 

Wallace's work during the season just past enlarged consid
erably on his previous field work.t About 90 plots·, embracing 
5 varieties of apples, 4 varieties of peaches and 2 varieties of 
pears were included in the experiments. The sprays used were 

* Waite M. B. "Experiments on the Apple with Some New and Little
known Fungicides." U. S. D. A. Bureau Plant Industry Circ. 58, 
(1910). 

** Parrott, P. J. and Schoene, W. J. "Experiments with the Home 
Made Concentrated Lime-Sulphur Solutions." N. Y. Agric. Expt. Sta. 
(Geneva). Bull. 330, (19n). 

t Wallace, E. "Lime-Sulfur as a Summer Spray." N. Y. Agric. Expt. 
Sta. (Cornell). Bulletin 289, (19n). 
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boiled lime-sulphur at several dilutions with and without arseni
cals, self-boiled mixture, bordeaux mixture with lead arsenate, 
and the latter used alone. 

The results reviewed as a whole again demonstrated an effi
ciency of the sulphur sprays equal to bordeaux in fungus con
trol and reduction of injury to foliage. and fruit.· Some leaf 
injury was obtained, but serious defoliation occurred in but 2 

cases-one when arsenite of lime was used with lime-sulphur, 
the other when lime-sulphur with lead arsenate was applied to 
peaches wfth the carbonic acid gas sprayer. 

Russeting was noted on apples, but of a degree no greater or 
even less than that effected by the weather on unsprayed fruit. 

Wallace regards foliage injury from lime-sulphur* as entirely 
distinct from that produced by bordeaux mixture, because of 
th·e differences in chemical constituents. He is also of the opin
ion that injury from the former is limited to short periods fol
lowing the application of the spray, and that injuries appearing 
a considerable time after spraying may be ascribed to the arseni
cals used. In other words, in bordeaux as applied the copper 
is in the insoluble (hydroxide) or harmless form and cannot 
cause injury until certain changes occur. In lime-sulphur solu
tion on the other hand, the sulphur is applied _in the soluble form, 
which is then many times more caustic than at any time after 
it has once dried. 

Wallace also emphasizes the conditions of the leaf as affected 
by insects and fungi and the vigor of the trees as important 
factors related to. the degree and amount, of injury inflicted. 
The amount of spray applied, according as this is excessive or 
moderate, is also regarded as bearing on the amount of injury. 

In connection with the above field experiments laboratory 
studies of the fungicidal properties of lime-sulphur alone and 
in combination were made.** Spores of peach brown rot, apple 
scab and apple canker were employed. · 

The results show that equal concentrations are not equally 
efficient for different fungi. Arsenate of lead appears to have 

*•Wallace1 E. "Spray Injury Induced by Lime-Sulfur Prepara
tions." N. Y. Agric. Expt. Sta. (Cornell), Bull. 288, (1911). 

** Wallace, E., Blodgett, F. M. and Hesler, L. R. "Studies on the 
Fungicidal Value of Lime-Sulfur Preparations." - N. Y. Agric. Expt. 
Sta. (Cornell). Bulletin 290 (19u.) 
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some fungicidal value, both laboratory and field tests indicating 
im;reased efficiency of the sulphur sprays when lead arsenate is 

· added. 
The effect of carbonic acid gas, used in a gas sprayer, is 

worthy of note. With lime-sulphur solutions alone the re
action of the gas was not of a nature to produce injurious re
sults. Such reaction where lime-sulphur was used with lead 
arsenate did result in injury to peach foliage. The resttlts ob
tained by Wallace do not warrant him in recommending the use 
of a gas sprayer in applying these materials when combine!. 

The addition of lime to _lime-sulphur solutions gave no con
clusive results. Laborat~ry tests indicated increased fungicidal 
powers by the addition of iron sulphate to the lime-sulphur; the 
use of the two combined with lead arsenate was less effective 
than when the iron sulphate was omitted. 

ExPERIMENTS AT HIGHMOOR FARM, MAINE AGRICULTURAL , 

ExPERIMENT STATION, 19ro. 

The increasing evidence of spray injury and the results of the 
L preceding season in the orchards at Highmoor Farm made it 

desirable to test out the lime-sulphur sprays as substitutes for 
bordeaux mixture in this State. 

The experiment aimed at determining the following points : 
I. The comparative efficiency of the lime-sulphur sprays and 

bordeaux mixture as fungicides, especially for apple scab. 
2. A comparison of these sprays in regard to possible injury 

to foliage and fruit on a variety especially susceptible to spray 
injury-the Ben Davis. 

3. The effectiveness of arsenate of lead in combination with 
lime-sulphur solutions. 

4. The relation of possible leaf and fruit injury to the com
bination of sulphur sprays with lead arsenate. 

The experiments as originally planned included a study of 
arsenic in other forms combined with the sulphur sprays and a 
trial of the latter without arsenicals. The number and condition 
of trees available this season for such a study made it necessary 
to confine it to the points aforementioned. These cover the really 
important questions in the lime-sulphur problem. It is, after 
all, of very secondary importance whether or not lime-sulphur 
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as a fungicide may be advantageously substituted in the orchard 
for bordeaux. The question of paramount importance is the 
determination of its relation and action in conjunction with a 
reliable insecticide. From the standpoint of general economy 
for the grower the oniy solution of the spraying problem will 
be a safe and effective insecticide-fungicide combination. 

An orchard of 128 Ben Davis trees from 20 to 25 years old, 
of fairly uniform size and condition, and promising a moderate 
yield per tree, was divided into 12 plots. Plot I contained 9 
trees. The remainder consisted of 12 each, excepting Plot 9 
which contained r r. * The following table gives data of treat
ment. 

Table II. 

I 

p 

I Amount lead arsenate 
Average in 50 gals. water. 
Density Amount used 

i lot. Treatment. Manufactured Degrees in 50 gals. 
i 

by lleaume. water. 

i 

Ffrst ISeeond and 
Applica- third Appli-

tion. cations. 

2 

Unsprayed ... 

I Niagara Sprayer 
Lime-sulphur Company ...... 34 1½ gals ............ · 12 lbs ....... 3 lbs. 

Bowker Insect!-
Lime-sulphur cide Co ........ 3-t I½ gals ............. 2 lbs ....... 3 lbs. 

Sterling Chem i-
4 Lime-sulphur cal Co ......... 31 l½ gals ............. 2 _lbs ....... 3 lbs. 

Grasselli Chemi-
5 Lime-sulphur cal Co ......... 33 1½ gals ............. 2 lbs ....... 3 lbs. 

J as.A.Blanchard 
6 Lime-sulphur Company ...... 32 1½ gals ........ .... 2 lbs ....... 3 lbs . 

7 "Sulfocide" .. B. G. Pratt Co ... 40 ¼gal* .............. 2 lbs ....... 3 lbs. 

8 Intensified 
Self Boiled 
Lime-sulp- 10 lbs. lime ........ 
bur. ...... Home made ..... 10. lbs. sulphur .... 2 lbs ....... 3 lbs . 

9 Boiled Lime- 2½ lbs. lime j ** 
sulphur ..... Home made ..... 31 5 lbs. sulphur 2 lbs ....... 3 lbs. 

IO Bordeaux 4 lbs. copper sulp-
mixture·- .. Home made ..... hate. 4 lbs. lime 2 lbs ....... 3 lbs. 

11 Bordeaux 3 lbs. copper sulp-
mixture .... Home made ..... hate. ~lbs.lime 2 lbs ....... 3 lbs. 

12 Unsprayed ... 

* The third application of "Sulfocide" was i36 gallon to 50 gallons water. 
** Boiled with a constant volume of 10 gallons water and used at same dilution as 

commercial concentrates. 

* Two trees in Plot 12 were accidentally sprayed on one side in the 
second application and were omitted from the final count. 
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In making the self-boiled lime-sulphur, hot water was used 
and an attempt made to secure a large amount of sulphur in . 
solution by making it in a small IO-gallon cask, conserving the 
heat by a covering during the process, and allowing it to stand 
for about 45 minutes before using. The lime was high grade 
and quick acting. Sulphur flour was used.* 

The lime of the boiled concentrated spray was slaked with a 
thin paste made of the sulphur in hot water, more water being 
added up to a total volume of IO gallons. This volume was kept 
constant while the solution boiled for one hour. After cooling 
and straining it showed a density indicated in the table and was 
used at the same· dilution as the commercial solutions. 

Arsenate of lead was not added in any case until the time of 
application. 

TrME oF APPLICATION. 

Owing to the nature of the experiment, a hand pump outfit 
was used. The applications, made with Mistry Jr. nozzles, were 
exceedingly careful and thorough, and occurred on the follow
ing dates= 

rst. When fruit buds began to show pink, May 13 to 16. 
2nd. After the petals fell, June 7 to 9. 
3rd. July 15 to 18. 

WEATHER CONDITIONS DURING AND FOLLOWING SPRAYING. 

Weather conditions at the time of the first application were 
most favorable. The days were bright, mild and warm; and 
remained so for at least a week after spraying. 

The second application was interrupted and followed by 
weather of the kind most favorable for the production of spray 
injury, according to previous experiences with bordeaux mix:
ture. Showers interrupted and followed the spraying. The 
temperature and humidity changes were great and sudden. Cold, 
rainy periods were followed by bright, hot, humid ones. Un-

* It should be noted that the above method of making this mixture is 
in reality not the "self- boiled" preparation of Scott's recommendation, 
but an int_ensified modification, whereby more sulphur than Scott ad
vises goes into solution. In making the self-boiled mixture the direc
tions at the end of this bulletin should be followed. 
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fortunately meteorological apparatus had not been installed at 
this time and the observations in this regard are of necessity 
general. Fair weather accompanied and followed the final ap
plication. 

RESULTS. 

Effect on Foliage. No injury to foliage occurred between the 
first and second applications. 

Observations made 2 to 15 days after the second application 
showed leaf inj11ry on all the sprayed plots except that treated 
with self-boiled lime-sulphur. This injury _appeared as light 
reddish-brown spots, in many cases greater in area than bor
deaux spots, and frequently seen on the marginal portions of 
the leaf. As the season progressed these dead areas became 
darker in color and brittle. In many cases the spots were small 
and round, being comparable in_ size and shape to those found 
on bordeaux injured foliage. The number of such areas per 

_ leaf was, however, considerably less. 
The degree of injury varied but little on the several sulphur 

plots. Plot 2 was slightly better than Plot 3 in respect to free
dom from injury. In the latter division the injury appeared to 
be confined to the smaller, less devel9ped leaves. Plots 4 and 
5 were both slightly superior to 2, and Plot 6 ranked equally 
with the latter. 

Of all the lime-sulphur sprays the home-boiled preparation 
showed the greatest amount of leaf injury, and this was more 
apparent after the third application. ( Fig. 48.) The actual 
amount of damage was slight. A fair estimate would be 2 per 
cent, compared with one-half to one per cent from the com
mercial sprays. In all cases, however, the injury had no appar
ent later effect. Foliage and wood growth were unchecked, 
fruit developed well and the functions of the tree seemed un
impaired. Indeed, as the season progressed, close observation 
was needed to detect any foliage injury whatever. (Fig. 57.) 
The leaves remained notably green and vigorous and hung on 
until long after harvest. 

The "Sulfocide" plot showed leaf sGorching of the most severe 
kind shortly after the second application. Leaves were so badly 
burned that the affected tissues were crisped ( Fig. 49). De-

1. 



CLEAN SCABBED 
Fig. 37. Plat r. Unsprayed, Clean 58.3%, Scabbed 41.6%, Wormy 13.7%, Deformed r.9%. 

C.L EA N SCABBED 
Fig. 38. Plat 2. Niagara Lime Sulphur plus Lead arsenate. Clean, 92.7%, Scabbed, 7.2% , Deformed 2.2%. 

1 
I 
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foliation was marked and from the general appearance of the 
plot at the close of the season it may be assumed that the vigor 
of the trees was considerably impaired (Fig. 56). Injury was 
increased by the final application, although this was at a greater 
dilution than the weakest strength recommended by the manu
facturers.* 

In comparison with the lime-sulphur sprays the bordeaux 
plots showed a markedly greater degree of leaf injury, estimated 
at 25 per cent. The characteristic leaf spotting was produced 
( Fig. 47), followed by a moderate amount ·of yeHowing and 
leaf fall to a lesser degree. (Fig. 58.) No difference in effect 
on foliage was noted between the two strengths of bordeaux. 
The foliage suffered markedly in compa"tison with the lime
sulphur plots, after allowing for differences in appearance· due 
to the color of the two sprays. 

The adhesive quality of all the commercial solutions as well 
as the home-boiled concentrate was excellent on leaves and fruit, 
and compared well with bordeaux. The self-boiled mixture 
was inferior in this respect. 

Effect on Fruit. Contrary to the experience of most investi
gators, all the plots showed injury to fruit.** Not even the self
boiled sulphur plot was free in this respect. The injury was of 
two kinds ; one a russeting, roughening and pustulation of the 
skin, frequently accompanied by malformation and practically 
identical with the several degrees of bordeaux injury. The 
most severe injury on any of the lime-sulphur plots was some
what less than the greatest injury from bordeaux (Fig. 51). 
No cracking or folding of the skin accompanied the former, and 
while russeting was quite common, it was of a nature in cases 
where malformation was absent to detract but slightly from the 
market value of the fruit. · 

The other form of spray injury, confined to fruit sprayed with 
sulphur solutions, occurred without exception at the calyx end, 
and will be designated as calyx injury. 

* The manufacturer's directions accompanying "Sulfocide" give Paris 
green as the insecticide to be used with it. Lead arsenate was used in 
this experiment to determine its action, as no field test of such combi
nation seems to have been reported. 

**Non:.-It should be borne in mind that the Ben Davis is especially 
susceptible to spray injury, as compared with some other varieties. 



.. 
CLEAN SCABBED 

. 
Fig. 39. Plat 3. Bowker Lime Sulphur plus Lead Arsenate. Clean 93.3%, Scabbed 6.6%, Deformed 3.5%. 

SCA·BBED 

Fig. 40. Plat 6. Blanchard Lime Sulphur plus Lead Arsenate. Clean 91%, Scabbed 8.9%, Deformed r.6%. 
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When this fruit was about one-third full size a dark brown 
discoloration of the tissues immediately surrounding the sepals 
was observed. This was on the average one centimeter in di
ameter and fairly regular and circular in outline. As the season 
advanced it did not increase noticeably in size, but became 
blacker. Such tissue was hard, tough and very resistant to 
pressure; an axial section showed that the injury was confined 
to the skin and to a very minute part of the sub-epidermal tis
sues. The macroscopic appearance of such tissues was in ac
cord with the descriptions of "corkeJ" tissues on other parts of 
bordeaux injured apples. 

When this injury first became noticeable _it was invariably 
accompanied by a bright carmine aur~ole upon the edge of the 
basin. This was the certain index of calyx injury on fruit 
hanging high enough on the tree to .obscure the other indications. 
This aureole disappeared entirely with the growth. of the fruit. 

The blackened areas become somewhat depressed and fre
quently showed a tendency to separate and curl away slightly 
_from the normal skin adjacent. 

In rare cases this form of injury sprec!,d well into the basin, 
was irregular in outline and confined to one side of the calyx. .;,__ 
Two examples of the more severe type of calyx injury are 
shown (Fig. 52). 

Cases where the splitting of the skin at the edge of the injury 
gave opening for fungous infections resulted a little before har- · 
vest in the production of a very small amount of rot. 

Injury from bordeaux mixture was of the nature indicated 
by the illustrations (Fig. 50) and tallied with the description of 
such injury previously given in this bulletin. 

Both bordeaux and calyx injury were evidently inflicted by 
the second application of the spray. No further effects were 
noted after the final spraying. 

The fruit on the "Sulfocide" plot suffered injury comm-en
surate with that of the foliage, both in amount and degree. 
The burning appeared at the same time as the calyx ii:ijury 
already mentioned,· but in this case the last application, although 
diluted beyond the specified recommendation, produced addi
tional injury. 

Here also the damage inflicted was chiefly at the calyx. It 
was vastly greater than that previously described, and more-



CALYX INJURY • 

Fig. 4r. Plat 7. "Sulfocide" plus Lead Arsenate, Clean 94.4%, Scabbed 5.5%, Deformed 44.3%. 

CLEAN SCABBED DEFORMED 

Fig. 42. Plat 8. Intensified Self Boiled Lime Sulphur plus Lead Arsenate. Clean 84.5%, Scabbed 15-4%, Deformed 2.1%. 

L--------------'-------------~- ..__-~--- - - - -----~------ -
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over was not confined to the fruit basin or restricted to that 
part of the apple. The sides of the fruit were likewise affected 
and frequently deep clefts in the flesh occurred in conjunction 
with the burned skin. The injury when confined to the basin 
resulted in many cases in a marked shrinking and depression 
of that part. In addition, the fruit was stunted in growth and 
frequently misshapen. In color, texture and general characters 
the injury on these apples corresponded to that of calyx injury. 
It was, as may be seen, (Figs. 53 and 54) greater, and it also 
extended deeper into the sub-cuticular tissues. Rot of injured 
fruit at harvest was also greater on fruit from this plot. 

In examining the fruit of the unsprayed plots we find evi
dence that must largely modify the conclusions to be drawn 
from this _year's results. Fruit removed as completely as pos
sible from the liability of catching spray from the other plots 
showed injury of the kind illustrated (Fig. 55). Aside from 
this, fruit not deformed showed a considerable amount of rus
seting, also of varying degree. 

A comparison of fruit from the several plots as to general 
appearance was notably in favor of all the lime-sulphur sprays. 
The apples from such plots were larger, of better color and had 
an attractive waxy bloom. In this respect h uit from Plots 
5, 6, 8 and 9 was especially noteworthy. 

The "Sulfocide" plot produced smaller apples but on the 
average of still higher color. The fruit from the bordeaux 
p]ots was decidedly inferior in finish and color to any of the 
rest. 

Effectiveness in Fungous Control. 

The early part of the season was favorable for infection by 
scab and fruit spot ( Cylindrosporium Pomi, Brooks), as indi
cated by the check plots and unsprayed trees in the vicinity of 
the orchards. A prolonged drought in June and July doubtless 
served as a check on late infections. 

The leaves on the unsprayed trees were nevertheless consid
erably affected by scab, infection being estimated at 70 per cent, 
of which 50 per cent was severe. 

The self-boiled lime-sulphur showed least fungous control of 
any spray used. Here the per cent of foliage infection was 



CLEAN SCABBED 

Fig. 43. Plat 9. Home Boiled J..,ime Sulphur plus Lead Arsenate. Ckan, 85.2%, Scabbed 14.7%, Deformed 1.3%. 

CLEAN SCABBED 

Fig. 44. Plat IO. Bordeaux Mixture 4-4-50 plus Lead Arsenate. Clean, 83.2%, Scabbed 16.7%, Deformed 6.7%. 
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estim.ated at 50 per cent, but none of it was of a degree severe 
enough to materially affect the functions of the tree. 

In the other divisions control, so far as careful observations 
showed, was excellent and practically equal. TJ-ie foliage was 
not entirely free from the fungus, but the infections did not be
come sufficiently established to do any evident damage. Such 
scabby foliage averaged from 4 to 8 per cent on the different 
plots. 

In estimating the efficiency of control on the fruit, scab alone 
was considered. No gradations of scabby fruit were made; 
the resulting data therefore do not show the amount of fruit 
which was very slightly affected. This in practically all cases 
was more than 50 per cent of the scabby fruit of all sprayed 
plots, and should be taken into consideration. 

Effectiveness of Lead Arsenate. 

The results obtained indicate an almost perfect control of 
insects affected by arsenicals. The unsprayed plots were thor
oughly infested during the season by codling moth ( Carpocapsa 
pomonella, L.), yellow-necked caterpillar ( Datana ministra), 
tussock moth ( H emerocampa leucostigma) and fall web worm 
(Hyphantria cunea). The last was extremely prevalent in 
Maine this season, and the check rows and unsprayed trees in 
the neighborhood were covered with the caterpillars. Not only 
kaves but fruit as well were attacked by them in Plot r. 

On the other hand, practically no trace of any of the afore
mentioned pests could be found on any of the sprayed plots. 
The cigar-case bearer ( C oleophora fietcherella) and bud moth 
( Tmetoccra ocellana) were present in all the orchards in the 
spring; the first spraying was not early enough to check the 
work of either insect, and some injury was done by the latter. 

It should be noted that almost every fruit classed as wormy 
was in the case of the sprayed plots injured by the plum cur
culio ( C onotrachelus nenuphar) and not by codling moth. The 
control of the latter pest was therefore practically absolute. 

Russeted fruit as such was not included in the following data, 
as this was common to checks and sprayed trees alike, but se
vere deformity with russeting is given as a~ index of the amount 
of severe injury incurred. No distinction has been made between 
picked fruit and windfalls, as nearly all the fruit hung on the 
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trees until a few days before picking time, when a quantity of 
fruit qropped during a wind storm. The windfalls were pre
vrnted from rolling by a deep cover crop, and no difficulty was 
found in assigning the dropped fruit to its respective plot. 

Table 12. 

Per Per 
Density Number cent. Per Per cent. Per 

Plot Treatment. Degrees of without cent. cent. Calyx cent. 
Beaume. Apples. scab. Scabby.* Deformed. Injury. Wormy. 

1 Check, Unsprayed 

2 Niagara Lime-
sulphur......... 34 

3 Bow k e r ·,Li m e-
sulph ur......... 34 

4 Sterling Lime-
sulphur........ 31 

5 GrassellHLime-
sulphur..... .. .. 33 

6 Blanchard Lime-
sulphur..... .. . . 32 

7 Pratt "Sulfocide" 

8 ,Intensified Self
' boil e d Li m e-

sulph ur ........ . 

9 Boiled Lime-s u 1-
ph ur ............ . 

10 Bordeaux 4-4-50 .. 

11 Bordeaux 3-3-50 .. 

12 Check, Unsprayed 

4.0 

31 

3,102 

7,736 

5,040 

7,765 

9,563 

7,699 

58.34 

92. 70 

93.33 

89.96 

88.53 

91.08 

3,660 94.42 

3,181 

6,551 

7,185 

5,215 

6,092 

84.59 

85.25 

83.29 

85.9'i 

59.24 

41.65 

7.29 

6.66 

10.03 

11.46 

8.91 

5.57 

15.40 

14.74 

16. 70 

14.03 

40.75 

1. 96 

2.22 

3.57 

1.37 

1.81 

1.64 

1. 75 

1.07 

0.06 

3.21 

0.61 

44.39** 

2.13 

1.31 

6.77 

5.79 

2.47 

i 
I 1.03 

I 

0.09 

13. 79 

0.63 

1.54 

0.81 

:).53 

1.02 

0.16 

1.23 

1.51 

1.97 

7.33 

* On sprayed plots 50 per cent. of respective amounts so sligbtly ·scabbed as to · have 
fair market value. 

*'If Deformity and calyx injury snffi.ciently coincident to combine in one count .. 

DISCUSSION OF RESULTS. 

Examination of the above data shows a small balance of scab 
control in favor of the lime-sulphur sprays as against bordeaux 
mixture. The "Sulfocide" plot shows the highest degree of scab 
control, but the points to be discussed later do not incline one 
favorably towards its use, at least with arsenate of lead. 

In general the chief significance of the foregoing table is the 
demonstration of the high fungicidal efficiency of the lime-sul
phur sprays. The per cent variations are all within the range 
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of experimental error, and their use in making comparisons 
between individual plots cannot serve as the basis for warranted 
conclusions. 

Neither of the home-made sulphur sprays were quite as ef
fective as the commercial concentrates. On the basis of former 
experiments, some reduction in fungus control was to be ex
pected in the case of the self-boiled lime-sulphur. The con
clusion, however, that home-made lime-sulphur concentrate is 
inferior to the commercial sprays, must not be drawn from one 
year's results, especially in view of the many- experiments al
ready cited, pointing to the contrary. We believe that this fall
ing off, compared with the commercial solutions, may b~ partly 
accounted for by the greater foliage density of the trees of this 
plot. It is reasonable to suppose that with equal care in appli
cation, such increase of leaves, especially towards the center of 
the tree, would not only make control of the fungus more diffi
cult, but the greater shade and reduced aeration would render 
propagation easier. The same explanation, although to lesser 
degree, may hold for Plots IO and I I. Plots 9 to 12 inclusive 
consisted of somewhat larger and denser trees which had not 
been quite so heavily thinned in the pruning of the preceding 
winter. In general, however, we may consider this year's. data 
confirm the consensus of results obtained elsewhere as to the 
practical efficiency of lime-sulphur sprays in the control of apple 
scab and other fungi. 

Injury to Foliage and Fruit. 

We have already seen that the lime-sulphur sprays proved 
immeasurably superior to bordeaux in their effect on foliage, 
and this under seasonal conditions at spraying-time that put all 
materials used to the most severe test. On the question of in
jury to fruit, caution is needed in drawing conclusions. This 
is obvious when we consider the per cent of deformed fruit on 
both unsprayed plots (Table 12) and note its appearance (Fig. 
55). These amounts run sufficiently close to the per cents 
indicated for the lime-sulphur sprays to warrant the assumption 
that the unknown agencies classed as weather conditions were 
this year responsible for much of the damage on the sprayed 
trees. Whatever these natural agencies may be, they were this 
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year widespread throughout the country, as shown by reports 
of injury to sprayed and unsprayed fruit. 

We cannot, however, concur with the view taken by some 
workers in this field, who, on the basis of their results, do not 
credit lime-sulphur sprays with ability to produce fruit injury. 
We incline to the belief that positive results such as ours are 
more significant than those of a negative nature. The fact that 
spraying trees with lime-sulphur has resulted in no injury to 
fruit may mean no more than the absence of conditions neces
sary for producing it with the spray in question, or that in some 
cases it has been used on varieties not especially susceptible to 
spray injury. 

A comparisor1 of the injured apples from the check plots (Fig. 
55) and those from the lime-sulphur plots (Fig. 51) brings out 
the point at issue. The unsprayed fruit shows a good amount 
of russeting and remarkable deformity. But laying the fact of 
deformity aside, we do not find on the unsprayed plots the very 
evident pustulation or "pimpling" of. the russeted surfaces so 
clearly evident on fruit from the lime-sulphur plots. This, be 
it noted ( Fig. 5 I), is practically identical in appearance with a 
moderately severe case of bordeaux injury. 

Injury from lime-sulphur has moreover been reported in other 
states. Parrott and Schoene* recognize the russeting of apples 
sprayed this season with lime-sulphur. Two of the coopera
tive experimenters report severe russeting, although less severe 
than where bordeaux was used. Others report such injury to 
lesser degrees, and in general always less than the damage 
caused by bordeaux mixture. 

Prof. Cordley reports fruit injury of a nature similar to our 
experience. In experiments conducted by him in the Willa
mette Valley no injury could be obtained on fruit "without 
using the spray at a strength sufficient to seriously injure the 
foliage. * * * In the Hood River Valley, where we con-

• ducted certain experiments, entirely different results were ob
tained. No injury whatever to the fruit was produced by the 
application, which was made at the time the blossom buds were 
opening, nor by the second application which was made after 
the petals fell; but serious injury to the foliage and fruit did 

* Parrott, P. J. and Schoene, W. J. Zoe. cit. 
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result from the third application, which was made ·between May 
23 and May 28, and which was followed immediately by a few 
excessively hot days-so hot in fact that some sunscald of the 
fruit occurred in orchards which were not sprayed. The injury 
in question occurred in two forms. From 2 to 5 per cent of 
the fruit, principally upon the southwest side of the trees, suf
f ere cl seriously from what appeared to be sun scald, but which 
was more abundant in orchards which were sprayed with lime
sulfur than in orchards which were sprayed with some other 
combination. There later developed upon a considerable por
tion of the fruit, which at the time showed no injury, a form 
of 'russeting' very similar to that caused by bordeaux. Just 
what the explanation of this injury is, I am not prepared at this 
time to say, but the evidence points strongly to the conclusion 
that we should warn fruit growers against the use of lime
sulf ur, at least at the strength at which we have been using the 
solutions during very hot weather."* 

Fruit russeting following the_ use of lime-sulphur on apples 
has also been reported in Ohio this past season.** 

These results would seem to be somewhat in accord with 
those obtained in Maine. The weather conditions, however, 
were different, and the injured fruit in our experiment was not 
confined to any _particular side of the tree. It was, moreover, 
found equally on trees of thin and dense foliage. 

Neither does the fact that some fruit injury was found on 
the intensified self-boiled lime-sulphur plot prove said injury 
to be solely due to weather conditions, when we recall that the 
mixture in this case was made with a view to getting the max
imum amount of sulphur into solution. 

The injury produced by bordeaux shows that it was from 
2 to 5 times as great. It was also more severe. In this respect 
the results of this year agree with those of preceding investi-. 
gators as to the evident reduction of serious damage by the 
substitution of lime-sulphur for bordeaux mixture as summer· 
sprays. We believe that further work along this line will con
tinue to furnish evidence warranting the substitution of lime
sulphur for bordeaux as a fungicide for all fruits most sus
ceptible to spray injury. 

* Cordley, A. B. In correspondence, Nov. 14, 1910. 
** Selby, A. D. Ohio Agric. Expt. Sta. In correspondence. 
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We are furthermore of the opinion that when weather con
ditions are right for the production of spray injury, no spray 
material now known can be relied upon to counteract or avoid 
it; and this will be especially true when said conditions produce . 
injury on unsprayed fruit, as in the past season. Indeed it is 
highly probable that the fruit injury obtained this year ( if we 
disregard the one kind that was undoubtedly caused by the 
arsenical), was due to the application of a spray, irrespecti_ve of 
its composition. In other words, under the unusual conditions 
at spraying time, the addition of moisture may have increased 
the degree of injury which the natural agents alone were capable 
of inflicting. Future experiments may prove that satisfactory 
fungicidal effects may be secured with greater dilutions at re
duced risk of injury. 

Effectiveness of Lead Arsenate. 

This point has already been fully discussed. The results cor
roborate those of experimenters previously mentioned regarding 
the entire efficiency with lime-sulphur sprays, irrespective of the 
chemical changes occurring when used together. The check 
plots indicate that insects destructive to fruit were not especially 
numerous. Codling moth, as previously noted, was perfectly 
controlled. 

"Sulfocide" and Calyx Injury. 

The fact that calyx injury was found on neither check nor 
bordeaux plots, together with the very severe injury of similar 
nature on Plot 7 inclines us to the belief that this was the result 
of a chemical change whereby the arsenic was set free in some 
form capable of causing the results. The injuries already de
scribed and more particularly those on Plot 7 bear a very strik
ing resemblance to descriptions of a similarinjury noted by Tay
lor at the Missouri Fruit Station on apples sprayed in a rainy 
season with bordeaux and Paris green. Between the second 
and third applications "apples were noted in the Paris green plot 
with blackened areas about their blossom ends. These black
ened areas increased in size and became more conspicuous as 
the apples grew. By picking time some of the areas now shriv
eled had extended about the blossom end until it covered over a 
third of the surface of the fruit. In some cases the burned tis-
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sue at the end of th~ apple had dried and separated from the 
normal portion and fallen away, leaving the seeds exposed at the 
bottom of circular cup-like depressions. Some apples less seri
ously burned showed deeply depressed calyx basins."* Nearly 
one-fourth of the picked fruit from these trees treated with 
Paris green were reduceq from first class, and many to cull 
grade from this cause. Trees treated with arsenate of lead de
veloped one per cent of apples blackened at the blossom end. 
Rainy weather was held accountable for the intensity of the 
damage inflicted. 

Paddock** also reports an attempt to control an alternaria rot 
on apples described by Longyear,*** which affected the fruit 
at the calyx end. Paddock concluded that much of said alter
naria mJury was really due to spraying with improperly ,pre
pared arsenicals, and emphasizes the necessity when using ar
senite of lime on Ben Davis and Gano of spraying during fair 
weather only. 

Scott and Quaintancet noted injury to leaves and fruit of 
the peach produced by lead arsenate in their 1908 experiments. 
Mr. ]. P. Stewart of the Pennsylvania Station has observed a 
similar burning of peaches following the use of bordeaux and 
lC'ad arsenate. 

Cordley has indicated the differences in chemical reaction be
tween lime-sulphur and the two kinds of lead arsenates, netural 
and acid, showing that the amount of soluble arsenic in mixtures 
of the fungicide with the acid arsenate is 4 to 7 times greater 
than when the neutral kind is used.t 

These facts are significant in vi~w of the aforementioned in
juries of this season. It is unreasonable to ascribe to a com
mon cause injuries so much alike as the russeting from lime-

* Taylor, E. P. "Spraying Apples for Curculio and Codling Moth". 
Missouri State Fruit Sta. Bull. 21 (1909). p. 69. 

** Paddock, W. Rept. of Field Horticulturist. Colo. Agric. Expt. Sta. 
Press Bull. 43 (1907). 

*** Longyear, B. 0. "A New Apple Rot". Colo. Agric. Expt. Sta. 
Bull. 105 ( 1905). 

t Scott, W. M. and Quaintance, A. L. "Control of the Brown-Rot 
and Plum Curculio on Peaches." U. S. D. A. Bureau of Ent. Circ. 120 
(1910). 
+ Cordley, A. B. "The Lime-Sulphur-Arsenate of Lead Mixture." 

Better Fruit, May, 1910, pp; 37-41. 
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sulphur and bordeaux mixture and this other form of damage, 
so markedly different, so distinctly localized and entirely absent 
on trees sprayed with bordeaux and lead arsenate. Evidently 
the answer must be sought in the reactions of the arsenates and 
the sulphur sprays.* 

Relations of Density of Concentrate to Injury. 

The degree of injury to fruit and foliage varied only in a 
general way with the density of the concentrates. Allowing 
for the factor of experimental error, the results are in accord 
with the present practice of increasing the dilution with the 
density. 

CONCLUSIONS. 

The experiment here recorded is the result of the first sea
son's work and should be regarded as preliminary rather than -
the basis for final conclusions. In general the data presen~d 
show that lime-sulphur preparations may be efficiently used as 
summer sprays, and that with weather conditions liable to pro
duce spray injury lime-sulphur does less damage than bordeaux 
mixture both qualitatively and quantitatively. 

Further data are needed regarding variation in the effect of 
sulphur sprays on different varieties. Other questions are those: 
wncerning the minimum effective dilution and the action of clif
f erent arsenicals in combination with them. 

Arsenate of lead proved as effective with lime-sulphur as with 
bordeaux mixture. The use of a neutral lead arsenate is rec
ommended in order to reduce any tendency to arsenical injury. 

"Sulfocide" with lead arsenate gave unfavorable results on 

* NoTE.-This is indicated by tests made by the chemists of 
this station. "Sulfocide" and an acid arsenate of lead used in the 
orchard experiments were mixed in the dilutions used in spraying, and 
allowed to stand. At the end of half an hour 100 cubic centimeters of 
the mixture after filtering showed 94 milligrams of soluble arsenious 
oxide. After standing for three days an equal volume yielded 104 
milligrams, largely in the form of sodium arsenate. -

Thr same test was mad& with the lead arsenate and one of the com
mercial lime-sulphur concentrates. Practically no arsenic was found 
in solution. Nevertheless the calyx injury on the commercial lime-sul
phur plots must be ascribed to a reaction between the concentrate and 
the arsenate. 
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foliage and fruit. Its use with Paris green was not attempted. 
Favorable results have in some cases been reported by growers 
when used with the latter arsenical. 

Unusual conditions favorable to the production of injury were 
prevalent this season. It is believed that future work with 
more dilute solutions will furnish still better reasons for the 
use of lime-sulphur as an orchard fungicide. The many experi
ments ref erred to, as well as the favorable reports of practical 
orchardists throughout the country, warrant Maine fruit grow
ers in giving the new sprays a thorough trial. Aside from the 
experimental plots, this Station purposes using home boiled lime
sulphur of 3 I O to 34 ° Beaume density at a 1-40 dilution on all 
its orchards. 

The additional advantage of the sulphur sprays lies in their 
combined insecticidal and fungicid~l powers. The same stock 
solution used to control fungous diseases in summer is success
ful at greater strength as an insecticide for sucking insects 
against which arsenicals. are ineffective. Such strengths must 
be applied when the tree is not in leaf. 

HOME MADE vs. COMMERCIAL LIME SULPHUR. 

Commercial lime-sulphur preparations now on the market 
are not superior to concentrated home made stock solutions 
when these are properly made and stored. The former are, 
moreover, considerably more expensive. At present prices of 
material the home made concentrate can be made at a cost of 
one-third to one-fourth that of an equal volume of a commer
cial solution if the materials are bought in quantity. This does 
not include the original outlay for a cooker and barrels for 
storage. The commercial preparation is a convenience, requir
ing nothing but a knowledge of its density before diluting. The 
home made concentrate can be made at any time and if properly 
barreled and kept from freezing can be stored indefinitely. 
Home made lime-sulphur can also at present be made cheaper 
than the home-prepared bordearrx mixture, so far as cost of in
gredients are concerned. The choice on grounds of economy 
is, therefore, merely between the expenditure of money or time 
and labor. 
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DIRECTIONS FOR MAKING LIME-SULPHUR SOLUTIONS. 

The materials necessary for making these sprays are a good 
stone lime, free from grit or dirt, testing not less than go per 
cent calcium oxide a:nd not more than · 5 per cent magnesium 
oxide, and sulphur. Sulphur may be in the form of flowers of 
sulphur or sulphur flour. 

Self-Boiled Lime-Sulphur.* 

Use IO pounds sulphur and IO pounds of good stone lime to 
50 gallons of water.** These quantities may be increased to 
.any desired amount provided the proportions are maintained. 

"Place the lime in a barrel and pour on enough water ( about 
J gallons to 20 pounds) to start it slaking and to keep the sul
phur off the bottom of the barrel. Then add the sulphur which 
should be worked through a sieve to break up the lumps and 
finally enough water to slake the lime into a paste. Consider
able stirring is necessary to prevent caking on the bottom. Af
ter the violent boiling which accompanies the slaking of the lime 
is over the mixture should be diluted ready for spraying, or at 
least enough cold water added to stop the cooking. Five to 15 
minutes are required, according to whether the lime is quick 
acting or sluggish. The intense heat seems to break Up the par
ticles of sulphur into about the physical condition of precipi
tated sulphur and the violent boiling makes a good mechanical 
mixture of the lime and sulphur. Only a small percentage of 
th~ sulphur-enough to improve the adhesiveness of the mix
ture-goes into solution, but if the hot mass is allowed to stand 
as a thick paste the sulphur continues to unite with the lime and 
at the end of 30 to 40 minutes enough of the reddish liquid is 
produced to burn peach foliage and even apple foliage in some 
cases. * * * 

The mixture should be strained through a sieve of 20 meshes 
to the inch in order to remove the coarse particles of lime, but 
.all the sulphur should be worked through the strainer. 

The amount of water required to make the best mixture de-

* Adapted trom the several publications of W. M. Scott, Bureau of 
Plant Industry, U. S. D. A. 

** An 8-8-50 formula is recommended by Scott in his latest report on 
-peaches. 10-10-50 is doubtless none too strong for the apple. 
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pends largely upon the lime. Some grades of lime respond 
quickly and take a large quantity of water, while others heat up 
slowly and are easily 'drowned' if too much water is added at 
once. Hot water may be used to good advantage in preparing 
the mixture with sluggish lime, but with quick-acting lime hot 
water is not necessary and is more likely to bring too much of 
the suTphur into solution. If desired the mixture may be kept 
for a week or more without deterioration, but should be thor
oughly stirred before using." 

In applying the self-boiled mixture the spray pump should be 
equipped with a good agitator, as the mixture settles to the bot
tom of the tank. . In order to be evenly applied it must be well 
agitated. 

It is to be noted that this mixture has been found less effect
ive for apple scab than the boiled preparation. 

Home Boiled Concentrated Lime-Sulphur. 

Sulphur ............................. 1 IO pounds. 
Lime, best grade . . . . . . . . . . . . . . . . . . . . . . 55 pounds. 
Water sufficient to make 60 gallons. 

"Slake the li1:11e, mix the sulphur into a thin paste with a lit
tle water, add it to the lime, add sufficient water to make 6o gal
lons, bring to a boil and boil vigorously f ~r 30 to 45 minutes. 
The sediment is then allowed to settle, after which the clear 
dark amber-colored liquid is drawn off and may be stored in 
casks for future use."* 

In making this solution a large iron kettle or cooker of some 
~ort is necessary. A stock feed cooker of large capacity will 
answer. Fig. 45 shows a satisfactory form which can be had 
of Montgomery Ward & Co., Chicago, Ill.; The Wagner Manu
facturing Co., Sydney, Ohio; Farmers' Supply Co., Philadel
phia, Pa. ; or R. B. Dunning & Co., Bangor, Maine. The solu
tion can also be made with the ttse of direct steam, and this 
means has been frequently employed when large quantities of 
th~ material are made. 

DILUTING CONCENTRATED SOLUTIONS FOR USE. 

With our present knowledge, the strength of lime-sulphur to 
use depends upon its density. This may be determined by a 

*Cordley, A. B. "Insecticides and Fungicides." Oregon Agric. Expt. 
Sta. Bull. 108 (1910). 



Fig. 45. Lime Sulphur Cook<..r. 

Fig. 46. Hydrometer and Cylinder for Testing Lime-Sulphur Densities. 
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cheap and simple instrument called the hydrometer. This con
sists of a hollow glass tube, its lower end terminating in a 
weighted bulb ( Fig. 46). Placing this in a liquid, it sinks un
til the liquid displaced equals its own weight. In light solu
tions, therefore, it will sink deeper than in heavy or dense ones. 

- The gradations to be read are marked on the scale on the neck 
of the instrument and are in degrees Beaume or· in terms of spe
cific gravity. Some instruments give both scales. The Beaume 
is the one most generally used. 

These instrumeJ;J,ts cost about $1 .oo and may be had of the 
Bausch & Lomb Optical Co., Rochester, N. Y., or other deal
ers in scientific apparatus. They are absolutely necessary for 
the proper use of lime-sulphur solutions. The contents of sev
eral casks from one manufacturer may vary in density, and 
experiments have shown that home boiled solutions will differ 
considerably in this respect even when the same amount of ma
terial and time of cooking are employed. 

The solutions should be tested at a temperature of about 6o 
degrees, Fahrenheit. Density should never be determined when 
the solution is hot. 

The following is a table of dilutions.* 

Hydrometer Reading, 
Degrees Beaume. 

32 

31 

30 

29 

28 

27 

26 

25 

24 

33 

22 

*Cordley's figures. 

Table I3. 

~umber of gallons water for one gallon concen
trated solution. 

Winter Strength Summer Strength 
(Insecticide) (Fungicide) 

12 30 

11 29 

10 28 

9½ 27 

9 26 

. 8½ 25 

8 24 

7½ 23 

22 

6½ 21. 

6 20 

I 
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It will b_e ,noted that the dilution at 32 degrees Beaume is 
stronger than that used in the Maine experiments on· the Ben 
Davis. A dilution of 1-40 for a concentrate testing about 32 
degrees is recommended for trial in this state on the more sus
ceptible varieties of apples. 

The concentr~te should always be tested for density at the 
time of using. It is also a good plan to mark the density of 
each barrel-full at the time it is made. 

Arsenate of lead should not be added until the solutions are 
diluted and ready for use. 

If the concentrated solutions are to be stored for some time 
before using, the barrels should be entirely filled to exclude air. 
If this is not feasible, or when a part has been withdrawn for 
use and the balance is to be held for a considerable time, it 
should be protected from the air with a thin coating of paraffin 
oil or other heavy oil. If made during the winter it should not 
be allowed to freeze. 

TIME AND METHODS 01" APPLICATION. 

Successful results from spraying operations depend upon 
three factors : properly prepared mixtures, timeliness and thor
oughness of application. Too much emphasis cannot be laid 
upon them. Failure to observe these conditions may be held 
accountable for the great majority of cases where spraying 
has not given the results desired. 

For the proper preparation or dilution of spraying mixtures 
it is only necessary to follow the directions given. Guesswork 
or slipshod methods should not be tolerated. The formula! 
which have been and are being derived are the results of ex
periment and experience. Improvements may be made in the 
future. These the progressive orchardist will learn by obtain
ing the station bulletins on the subject as they appear. 

Timeliness of application demands merely a· knowledge of 
the orchard enemies to be fought. These are described and 
means of control recommended in former publications of this 
station.* When the grower finds evidence of insect or fun-

* Morse,. W. J. and Lewis, C. E. "Maine Apple Diseases," Bull. 185 
of this Station. · 

Patch, E. M. and Johannsen, 0. A. "Apple Tree Insects of Maine," 
Circular 383. 
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gous injury the cause of which he does not know, the necessary 
information can be obtained by sending specimetis · to the sta
tion. Timeliness means protection py prevention. 

Thoroughness of application* is largely a matter of ex
perience and until this is acquired the idea of thoroughness 
will be that of the man who does the work. The amount nec
essary for each tree will depend upon the density of the foliage 
and the way it has been kept open by proper pruning. 

Three important factors· to be kept in mind in applying 
sprays are the maintenanc~ of a high pressure, the use of the 
most efficient types of nozzles and the constant agitation of the 
liquid. 

A pressure of less than 100 pounds is not likely to produce 
the best results, and the insoluble nature of the insecticide in 
the liquid makes constant agitation necessary to keep the arseni
cal in suspension. 

With rno pounds pressure and the improved type of nozzle 
the proper spraying of a large tree is a matter of very short 
time. The .nozzle should deliver with considerable carrying 
power a spray of -fine mist in the form of a hollow cone. Under 
these conditions it will be found necessary to keep the spray 
rod constantly in motion in order not to drench any part of 
the tree. 

Whether hand pumps or power machines are desirable de
pends upon the size of the orchard and its· 1ocation. Engine 
power sprayers will be found most economical in large planta
tions where their use is practicable. In small orchards, or in 
large ones located on very steep, rough slopes, the hand pump 
with its small spray tank may be best adapted. The greatest 
disadvantage of the average barrel pump is the difficulty of 
maintaining the high pressure necessary for good work, al
though some of the improved hand machines may meet the 
requirements. In large orchanjs the hand pump, unless at
tached to a large spray tank, involves much loss of time due 
to the necessity of repeated filling. 

* See Maine Station Bulletin 185, p. 39r. 
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SUMMARY. 

Spray injury inflicted by properly prepared bordeaux mixture 
on fruit and foliage is primarily due to part of the materials 
composing it, and cannot be avoided by any known means when 
weather conditions following the spraying are favorable for in
jury production. 

The lime-sulphur sprays in the course of many experiments 
have been found in the majority of cases to be satisfactory sub
stitutes for bordeaux mixture in controlling fungous diseases 
in orchards. 

Some injury to foliage has been incurred with the use of lime
sulphur sprays. Part of such injury has been due to the use 
of too concentrated solutions or to leaf injuries caused by in
sects and fungi before the spray was applied. In practically all 
cases where proper dilutions were used leaf injury on apple 
trees was so slight that it could be entirely neglected. 

Results of many experiments show absence or reduction of 
fruit russeting with the use of lime-sulphur. 

The experiments at this station point to the following con
clusions: 

The commercial lime-sulphur sprays were satisfactory as 
fungicides and were superior to bordeaux mixture in tqeir ef
fect on foliage and fruit. 

The home boiled concentrate was also satisfactory. The in
tensified self-boiled lime-sulphur mixture was less effective and 
less adhesive than any of the sprays used. 

Lead arsenate was entirely effective as an insecticide when 
combined with the sulphur sprays. 

Foliage injury occurred on all sprayed plots; it was more 
severe where bo.rdeaux mixture was used. Leaf injury on the 
lime-sulphur plots was small in amount and not lasting in its 
effects. 

Injury to fruit was of two kinds. One was very evidently 
due to the arsenical used with the sulphur spray. The other 
form was similar to bordeaux injury, but less severe. 

Unsprayed fruit suffered severe russeting and malformation, 
due probably to weather conditions. 

Comparison of injured fruit from sprayed and unsprayed 
trees showed a greater degree of injury to the russeted surfaces 
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on _sprayed fruit. Such increase of injury may be due to the 
nature of the spray, or merely to the addition of moisture at a 
time when atmospheric conditions could increase the degree of 
an ·injury which they could inflict without such addition. 

Injuries ascribed to arsenicals are undoubtedly due to changes
taking place when lead arsenate is combined with the lime-sul
phur solutions. A neutral lead arsenate is recommended to re
duce the possibilities of injury. The amount of this injury 
was this season small, and from the reports of other work is not 
a common occurrence. 

The use of "Sulfocide" with lead arsenate was decidedly in
jurious. 

On the basis of other experiments, the use of a carbonic acid 
gas sprayer is not recommended iu" applying lime-sulphur with 
lead· arsenate. 

In conclusion we would encourage the trial of the lime-sul
phur solutions, home made or commercial, as substitutes for 
bordeaux mixture, especially on varieties of apples where bor
deaux injury has been noted. The general results of this sea
son's experiment coincide with the many others reported in this 
bulletin regarding the e:ff ectiveness of lime-sulphur sprays as 
fungicides, and the reduction of injury to foliage and fruit. It 
should be remembered that the natural conditions that caused 
much damage on unsprayed fruit this past season are not of 
common occurrence, and still more favorable results may be 
looked for in the future. 



FIG. 47. Bordeaux Leaf Injury. 





FIG. 48. Lime-Sulphur Leaf Injury. 





Fie. 49. "Sulfocide" Leaf Injury. 
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Fig. 50. Bordeaux Injury on Ben Davis 





Fig. 51. Lime-Sulphur Injury on Ben Davi 





Fig. 52. Calyx Injury (Lime-Sulphur Plus Lead Arsenate) 





Fig. 53. Injury from "Sulfocide" Plus Lead Arsenate 





Fig. 54. Injury from" Sulfocide" Plus Lead Arsenate 





Fig. 55. Injury on Unsprayed Fruit 
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Fig. 57. Home:Boiled Lime-S ulphur Plot 





Fig. 58. Partial Defoliation on 4-4-50. Bordeaux Plot 
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BULLETIN 190. 

MACROSIPHUM DESTRUCTOR AND MACROSIPHUM 

SOLANIFOLII.* 

EDITH M. PATCH. 

Because of their similarity and the consequent lack of satis
factory specific characters in descriptions, many of th~ aphides 
belonging to the genus M acrosiphum have become confused 
both as to their status in literature and in collections. Some 
I 2 years ago I questioned one of our most careful aphidists 
concerning M. pisi and he replied with a laugh, "Pisi ! Well, 
that's a composite species all right. All big green M acrosi
pha not otherwise easily placed are pisi." 

A few years ago a second aphidist who has spent many years 
working over these insects told me with a half whimsical shrug 
of despair, "If an aphid is a Macrosiphum, then I do not know 
the species." 

It was with this confusion in mind that a critical examination 
of solanif olii was undertaken for characters which would sepa
rate it from closely allied species. I found that this aphid has 
been listed as "pisi" in certain aphid collections and presume 
that it may be mixed with "pisi" in literature. What pisi 
Kaltenbach is I do not know. There seems to be no reason 
to be sure that pisi has not been a composite species in Europe 
as well as in America both in collections and in literature. It 
is on account of this uncertainty that in this paper the whole 
pisi proposition is relegated to Europe where it should first be 
straightened out and "the . destructive green pea-louse" of 

*Papers from the Maine Agricultural Experiment Station: Ento
mology No. 47. 
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America is discussed under the name of M. destructor (John
son) which is conservative and safe for the present. 

Both destructor and solanif olii may be characterized as large 
green M acrosipha with not infrequently color varieties of 
bright pink or soft yellow. For the most part the characters 
which separate them are relative, as destructor is in general 
larger with longer, more slender cornicles and a longer cauda. 
The antenna! characters differ somewhat, the most distinctive 
difference being in the sensoria of the spuriae, this form in 
solanif olii having the sensoria of III about 3 to 6 and arranged 
at the base of the segment more in a row than in destructor, 
the spuriae of which ~ave the very few sensoria ( I to 3 or 4) 
of III rather bunched at base of segment. But the most defi
nite and easily observable of characters which will serve to 
differentiate these two species is the presence or absence of 
reticulation of the cornicles, a character mentioned by Sander
son ( 19rna) in his interesting and suggestive comparative study 
of European and Americc1,n specimens of "pisi." Mr. Sander
son, however, did not consider this chatacter to be of specific 
importance although he mentions the presence or absence of 
reticulations in his descriptions and figures of the cornicles 
with reference to this character, and gives ( Sanderson 190m 
p. 74) reticulata as a variety name to those Macrosipha 
( chiefly from lettuce) having reticulated cornicles and more 
numerous sensoria on antenna! segment III of the apterous 
viviparous form, (Sanderson 1901a p. 38). 

Whether reticulata Sanderson may prove to be solanif olii 
or not, I have at present no biological evidence to indicate ; 
but the structural characters of antennae and cornicles would 
separate reticulata from destructor and show that it is at least 
closely allied to solanif olii. What the full synonomy of any 
of these similar species of M acrosiphum may be it would be 
folly to guess until the whole group is more thoroughly under
stood ; but it does not seem futile to attempt to characterize 
destruct'or and solanif olii so at least that these two species 1 
may not be confused regardless of the host plant upon which 
they are taken. 

Mr. Sanderson in concluding his careful and valuable paper 
( 1901a pp. 38-39) writes: "For the present, therefore, from 
the material studied, we are obliged to consider all of these 
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specimens as varieties of N. pisi Kalt. A larger series and 
further observation of their life hi.stories may reveal specific 
distinctions. The present account is published merely to show 
the extreme variability of this species ( or, as it may prove to 
be, the likeness of several species), and the necessity of a care
ful study of it and allied species." 

The purpose of this present paper is merely to add one more 
chapter toward the inte~pretation of two similar species, a chap
ter that seems necessary in connection with the biological and 
food plant data of these species which is needed before the 
economic status of these insects can be clearly understood. In 
regard to the need for further host plant data Mr. Chittenden 
( 1909) writes: 

"The subject of alternate host plants is an important one, 
since the pea, being an annual, is not available as food for this 
aphis during the winter. It is desirable to ascertain all of the 
host plants of the pea aphis, and more especially the weeds, 
as some one or more of these may be factors of importance in 
the life economy of the species. It might be necessary in the 
future, should the depredations of this insect increase, to limit 
the growing of clover and other legumes, as well as their alter
nate host plants, if such be found, in the vicinity of pea fields. 
If all of the principal alternate plants could be discovered this 
might furnish a solution of the problem of how to deal with 
the insect." 

The futility from an economic standpoint of compiling a 
series of host plants for a "composite species" is apparent. 

The descriptions of destructor in the Bibliography appended 
with especial reference to the beautiful figures (Folsom 1909) 
in the Illinois Report are still easily available and suffice, to
gether with Miss King's figures of the cornicles in this present 
paper, sufficiently to characterize the Destructive Green-Pea
louse. The imbrications of the cornicles extend clear to the 
tip in both apterous and alate forms, there being no terminal 
area of reticulation as is the case in solanif olii. 

-r- This imbricated character of the destructor cornicle holds 
good in forms much diversified as to color and size, as both 
pink and green varieties are alike in this structure. It also 
holds good for the progeny individuals transferred from pea 
to shepherd's purse and clover. The distinctions betwee!l the 
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reticulated and imbricated cornicles of any species of M acrosi
phum come out only in the µiature insect and do not hold useful 
for the nymphs. 

In general M acrosiphum solanifolii* is a large, active species, 
usually green but very often pink, and sometimes yellowish, 
especially the young of the pink individuals. 

Decidedly pink individuals occur both with the winged and 
apterous viviparous females. At Houlton, August 17, 1905, 
a pink-winged viviparous female was taken with 12 young, 7 
of which were decidedly green and 5 decidedly pink. About 
20 pink viviparous specimens collected at Maple Grove, August 
19, 1906, were placed upon potato in the insectary. Some were 
winged and some were apterous. On August 29 the young of 
these were all found to be pink, though many were toning into 
pale yellow. The in sectary specimens of ovip'arous females 
were largely pink, though many were yellow, and a few dis
tinctly green. 

Macrosiphum solanifolii. Winged viviparous female.-Head 
yellowish green. Antennae, proximal segments pale green, dis
tal 8egments dark; length of segments: III, .88 to .96 mm.; 
IV, .76 to .9 mm.; V, .64 to .72 mm.; VI, .16 to .2 mm.; VII, 
.96 to I. 12 mm.; total length I to VII, 3.6 to 4.05 mm. Pro
thorax and thorax light yellowish green. Wings hyaline, veins 
dark brown, very slender, stigma pale brown. Total wing ex
pansion 8. I mm. Legs with proximal part of f emora and tibiae 
pale, tarsi and distal part of femora and tibiae dark. Tarsi 
.16 to .2 mm. Abdomen light green unmarked dorsally or 
ventrally. Cornicles, with proximal portion green and distal 
portion dark brown, imbricated along the center but strongly 
reticulated at tip, cylindrical, length .95 mm. or about five times 
length of tarsus. Cauda light green, ensiform, length -48 mm. 
or about one-half length of cornicles. Total length of body 
to distal tip of cauda and exclusive of antennae 2.9 to 3.37 mm. 

Winged viviparous female, pinli individual.-Head light yel
lowish. Antennae with I and II light yellowish, rest dark. 
Prothorax and thorax light yellowish pink. Abdomen pale i' 
pink. Cornicles light yellow with tips dusky and strongly reti-
culated. Cauda pink. 

* For a fuller discussion of this species the reader is referred to 
Bulletin 147 of the Maine Agricultural Experiment Station. 
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Apterous vivipar:ous female.-Color as with the winged vivi
par~us form. Antennae, length of segments: III, .8 to .96 
mm., IV, .72 to .88 mm., V, .56 to .72 mm., VI, .16 to .2 mm., 
VII, .96 to I .2 mm., total length of segments I to VII, average 
about 4.05 mm. Cornicles .96 to I .04 mm. in length, and 
strongly reticulated at tip. Cauda .56 mm. Total length of 
body to distal tip of cauda and exclusive of antennae, 4.05 mm. 

Aptcrous oviparous female.-Head pale, nearly white. An
tennae with proximal joints pale, distal half dark. Length of 
segments: III, .68 to .88 mm.; IV, .56 to .68 mm.; V, .52 to .64 
mm. ; VI, . 16 mm.; VII, .96 to 1.04 mm.; total antenna! length 
I to VII average about 3.6 mm. Prothorax and thorax pale 
like head. Legs with f emora and tibiae, proximal portion pale, 
distal portion dusky. Tarsi dark, .16 mm. long. Hind tibiae 
conspicuously darker and much swollen and thickly set with 
sensoria. Abdomen light salmon pink. Cornicles pale at base, 
distal half dark · and reticulated at tip; length .6 to .8 mm .. 
Cauda salmon piQ.k, ensiform, length .32 to .4 mm. Total body 
length to tip of cauda, antennae excluded, 2.13 to 2.15 mm. 
The size of the hind tibiae of this form. makes it readily distin-

f · guished from the apterous v'iviparous form and young, even to 
the unaided eye. 

The pink variety has been described because these predomi
nate among the oviparous females. The color scheme of the 
green and yellow forms can be determined merely by substi
tuting these colors for the salmon pink of the individual de
.scribed, the dark coloration being the same for all 3. 

Winged male.-Head and antennae dark brown. Length of 
.antenna! segments: III, .72 to .8 mm.; IV, .48 to .64 mm.; 
V, ,48 to .6 mm.; VI, .16 mm.; VII, 1.04 to 1.28 mm.; total 
antennae length I to VII, 2.93 to 3.6o mm. Prothorax and 
thorax dark brown. Wings deflexed, hyaline, veins dark and 
very slender, stigma pale brown. Legs brown, darker at tips. 
Abdomen brown. G~rnicles pale brown, dark distally and reti
culated, cylindrical, ,48 to .56 mm. long. Total body length 
exclusive of antennae and cornicles, 1.12 to 1.57 mm. The 
thorax is large and strong, the abdomen much shrunken and is 
rendered conspicuous only by the long cornicles. The male 
is described from specimens in copulation, in order that no 
mistake as to the identity of the species might occur. 
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Insectary Host Plant Tests for M. sonalif olii. 

(July-October, 1907.) 

By planting potatoes in the insectary often, the plant lice 
were supplied with fresh plants which were colonized by the 
individuals which deserted the plants they had rendered sickly. 

Buckwheat was sown among the potato plants in the insect
ary and about 200 young and clean plants of shepherd's purse 
were put into trays. Peas were also sown at the same time. 
By the time the buckwheat and peas were well up about roo 
fresh potato plants were available, and the M. solanif oliiJ de
serting the older potato stalks, colonized thoroughly the fresh 
potato vines, pea vines, and the shepherd's purse apparently 
with no preference. Both winged and wingless forms were 
found for the rest of the season rearing contended progeny 
_upon potato, and shepherd's purse, and also upon the young 
pea vines. Except for stray individuals which, of course, 
would be found upon everything in the crowded insectary, the 
buckwheat remained apparently untouched. Whether M. so
lanifolii would have accepted the blossom tips of the older 
buckwheat or not was not demonstrated, as the buckwheat, 
although it lived, did not make much growth. 

October Ir. Insectary search showed the Macrosiphum eggs 
near some of the oviparous forms both upon potato and shep
hercl' s purse ( Capsella Bursa-pastoris). Many of the eggs 
were glistening brownish black of well hardened eggs but some 
were pellucid green, showing that they had very recently been 
deposited. They were upon the plants indiscriminately on 
leaves and stalks. Males and oviparous fem ales were present 
upon both these plants. 

The appearance of the oviparous females and the deposition 
of eggs with the uncaged material at practically the same time 
as that of the forms that had been prisoners for :2 months would 
indicate that these dates are · about norm<:1,l. In the insectary 
the migration from overcrowded potato stalks to fresh plants 
seemed to take place irregularly and not at any stated times, r 
the condition of the infested plant apparently influencing these 
movements. The fact that they seemed to seek the fresh po-
tato plants almost as readily as the peas or the shepherd's purse 
might seem to indicate that if a similar succession of new pota-
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toes were supplied them in the field they might not seek another 
host even there. As it is a wholesale migration has taken place 
each of the seasons these plant lice have been under observa
tion. 

The fact that M. solanif olii colonized readily upon garden 
peas in tpe insectary while M. destructor refused the potato 
( see page ) is not without interest. 

Insectary Host Plant Tests for M. destri/ctor. 

(July-August, 1908.) 

"I'he plants used for these tests were grown from seed and 
were kept in quarantine for the purposes of this test so that 
no infestation of the plants by other than the desired aphides 
was possible. 

From Peas to Red Clover. Pisum sativum L. to Trifolium 

Pratense. 

(a) July 21. A lot of mature specimens and nymphs, re
moved from peas to red clover. July 27. Mature individuals 
all dead. Nymphs feeding along the clover stems. Aug. IO. 

One w1nged form developed. Several living nymphs present 
in clover. Aug. 12. Aphides all dead. (26-08.) 

(b) Aug. IO. A lot of 15 alate forms which had deserted 
peas ( to migrate) and were present on cloth ceiling of pea
vine cage were transferred to reel clover. In less than an hour 
these had deserted the clover as they had the peas and had 
gone to the sides and top of cage. No young were produced 
on the clover. (50-08.) 

{ c) Aug. 12. A lot of IO migrants from peas placed on 
clover. . They deserted the clover at once and did not produce. 
(50-08.) 

From Peas to Potato Vines (Solanum tu,berosum L). 

( cl) July 15. A lot of 20 nearly mature apterous indi
viduals transferred from peas to potato plants. July 17. All· 
20 dead. No feeding on the potato took place. They would 
not remain on the potato but deserted it. ( 26-08.) 

( e) July 21. A lot of 50 mature apterous individuals 
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transferred from peas to potato. All died without feeding or 
producing. ( 43-08.) 

(f) Aug. 12. A lot of 14 alate individuals (migrants from 
peas) placed on potato. All died without feeding. No pro
geny. (50-08.) 

(g) Aug. 25. A lot transferred from peas to potatoes. 
All died without feeding. No progeny. (50-08.) 

(h) Aug. 25. A lot of apterous adults and half grown 
nymphs transferred from peas to potatoes. All died without 
feeding. No progeny. (26-08.) 

From Shepherd)s Purse (Capsella Bursa-pastoris (L.) to 

Potato. 

( i) Aug. 1 I. A lot of 5 alate individuals removed from 
shepherd's purse to potato. These died without producing. 
(43-08.) 

From Peas to Shepherd's Purse. 

( j) July I 7. A lot of apterous viviparous individuals and 
nymphs transferred from peas to shepherd's purse. In 15 
minutes nearly all the aphides had already settled on the plants 
and begun feeding. July 21, Old aphides dead. Stalks fairly 
well covered with nymphs. July 3 I. Nymphs thriving though 
of a yellowish color. Aug. 6. Mature apterous and alate 
forms are present. These are hardly more than one-half the 
size of the parent forms from peas. Aug. 25. This colony 
still represented by alate and apterous forms feeding on shep
herd's purse and producing. ( 26-08.) 

(k) July 21. A lot of mature apterous individuals trans-. 
£erred from peas to shepherd's purse. July 27. Mature indi
viduals all dead. Good thrifty colonies of greenish yellow 
nymphs present. Aug. I I. Seventeen winged forms present 
and some pupae. These are· much smaller than their parents 
from peas. Five of these alate forms removed to fresh shep
herd's purse where they at once settled and began producing, 
and by August 25 had developed a few winged and mature ap-

·terous descendants which were producing yellowish nymphs. 
( 43-08.) Aug. I I. Five of the 17 alate forms ( see the fore
going Aug. I I) were transferred to young pea vines where they 
settled, fed and produced. ( 43-08.) 
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(1) Aug. 12. A lot of 30 alate individuals transferred 
from peas to shepherd's purse. Aug. 25. The progeny of the 
foregoing are small and yellowish but a healthy, vigorous 
colony. 

From Peas to Various Plants. 

On Barley. 

(m)-(x). Twelve tests were made attempting to transfer 
M. destructor from peas to barley ( H ordeum vulgare L.). 
The barley was 6 inches high at time of tests and growing well. 
The aphides deserted the barley and crawled to the sides of the 
cage where they died within a few days. 

On Wheat. 

Four tests were made attempting to establish colonies on 
wheat. Two lots of IO apterous adults were trans£ erred from 
sweet peas to wheat July 27. July 3 I these and their progeny 
were dead. One lot of IO alate aphides was placed on wheat 
July 27 and by July 31 these had died. August IO several hun
dred specimens were taken from peas and transferred to wheat. 
August I I scarcely any aphides could be seen on the plants. 
August I 5, aphid es all dead. Wheat was 6 inches tall at time 
of test and growing well. 

On Oats. 

July 27, a lot of IO apterous adults transferred from peas 
to oats. July 31, aphides all dead. 

On Purslane. 

July I 7, a lot of I 5 a pterous adults transferred from peas to 
common purslane (Portulaca oleracea L.). July 21, adults all 
dead. No young to be found. 

On Beets. 
August IO, a lot of I 5 alate individuals which had migrated 

from peas to cloth on the cage were transferred to beets in 
small cage. These did not remain on the beet plants but flew 
to sides of cage where they died before August 15. 



go MAINE AGRICULTURAL EXPERIMENT STATION. 1911. 

On Squash. 

August 11, a lot of 15 alate individuals transferred from 
peas to squash. They died within a few days without starting 
colonies on the squash. Test repeated with 30 nearly grown 
nymphs, all of which died within a few days. 

* * * * * * * 
As a check against the foregoing tests, 7 lots under the same 

conditions in other respects were transferred from garden peas 
to sweet peas and from sweet peas to garden peas. All these 
lots established healthy colonies and thrived. 

While failure to establish colonies under these conditions is 
not a conclusive proof that M. destructor never feeds on the 
plants refused in these tests, it is certainly strongly indicative 
in that direction. On the other hand, there is no reaso~ to 
believe that any species of aphid will establish thriving colonies 
un a plant in confinement that it would not accept in the open. 

EXPLANATION OF FIGURES. 

Figs. 59 and 6o. M. solanifolii. Cornicle of male and tip of same, 
showing reticulation. No. 22-07. 

Figs. 6r and 62. M. solanif olii. Cornicle of apterous oviparous fe
male and tip of same, showing reticulation. No. 
22-07. 

Figs. 63 and 64. M. solanif olii, pink variety. Cornicle of alate vivi
parous fem ale and tip of same, showing reticula
tion. No. ro6-o6. 

Figs. 65 and 66. M. solanif olii, green variety. Cornicle of apterous 
viviparous female and tip of same, showing reticu
lation. No. 50-05. 

Figs. 67 and 68. M. destructor. Cornicle of apterous viviparous fe
male and tip of same, showing imbrication. No. 
19-07. Collected from garden pea. 

Figs. 69 and 70 .. M. destructor. Cornicle of a late viviparous female 
and tip of same, showing imbrication. No. 19-07. 

Figs. 71 and 72. M. destructor. Cornicle of a late viviparous female 
and tip of same, showing imbrication. No. ro4-o6. 
Collected from sweet pea. 

(Figures were drawn by Miss Charlotte M. King.) 
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AN ACCURATE METHOD FOR DETERMINING THE 

-wEIGHT OF THE PARTS OF THE 

EGGS OF BIRDS.* 

BY 

- MAYNIE R. CuRTIS. 

During the past four year~ the biological work of the Maine 
Experiment Station has included a considerable amount of 
biometrical work on the egg of the domestic fowl. In I9IO an 
investigation of the size relations and proportion of the parts 
of successive eggs of the same individual hen was undertaken. 
This work when completed will include a study of all the eggs 
laid during the first or pullet year by a flock of over twenty 
Barred Plymouth Rock hens. In this work it is necessary to 
get accurate determinations of the weight of the albumen, yolk 
and shell of each egg. 

In order that the data for this study might be accurate it 
was essential at the outstart to determine satisfactory methods, 
first, for preserving eggs for a few hours with practically no 
change in weight and, second, for accurately separating the 
parts of the egg. Since the results of the entire investigation 
cannot be published for some time, and since the methods 
worked out have proved useful in other investigations now in 
progress in this laboratory, it seems advisable to publish a dis-
cussion of them at this time. · 

METHOD F'OR PRESERVING Eccs To INSURE A MINIMUM Loss 
IN WEIGHT. 

It is often impossible to take data on eggs as soon as they 
are laid. In order to have comparable data it is therefore 
necessary to reduce as much as possible the error due to loss 
of weight from unequal evaporation. The amount of · 1oss by 

*Papers from the Biological Laboratory of the Maine Agricultural 
Experiment Station. No. 27. 
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evaporation depends upon several factors. The most impor
tant of these are: first, the length of time which has elapsed 
since the egg was laid, second, the humidity and temperature 
of the surrounding atmosphere and the rapidity with which the 
air surrounding the egg changes, third, the character · of the 
shell, and, fourth, the amount of exposed surface, i. e., the size 
of the egg. 

It seemed reasonable to suppose that the loss from evapora
tion would be reduced if the eggs were placed in small sealed 
jars immediately after laying. A preliminary experiment was 
performed to compare the loss of weight of eggs so preserved 
with · that of eggs kept in the open air. September 9, 1910, 
twenty eggs were brought to the laboratory soon after they were 
'laid. These were all Barred Plymouth Rock eggs laid between 
8 and II o'clock on that morning. No two, of course, were 
from the same hen. The eggs were divided into two groups 
of ten each. The first group was numbered from 21 to 30 in
clusive. Each of these eggs was sealed in a half pint Lightning 
fruit jar.' Each jar contained a small amount of cotton to keep 
the egg from breaking when it was dropped into the jar. The 
ten eggs of the other group were numbered from 31 to 40 in
clusive, and were placed in a wire basket on the laboratory 
table. The eggs were weighed* each day for four days, being 
removed from the jars just before and replaced directly after 
weighing. The weighing was begun at the same hour and pro
ceeded in the same order ( according to serial number of the 
eggs). At the end of the .fourth day the eggs which were 
sealed in the jars were used in the separation experiment de
scribed later, but the eggs kept in the air were weighed also 
on the fifth and sixth days. Table No. I shows for each egg 
kept in the open air, (a) its daily weight; (b) its loss at each 
weighing from the first weight; ( c) its loss in each 24 hours 
and its mean daily loss for both four and six days; ( d) the 
mean loss for the ten eggs on each day; and ( e) the mean daily 
loss on them for fou,r and for six days. Table No. II gives the 
same .data for the eggs kept in sealed jars except, that it in
cludes data for only four days. 

, * A chemical balance was used in all the weighing of eggs and parts 
of eggs. The weights were tak~n to hundredths of a gram. 



TABLE I. 

Data on the Weight of Eggs Kept in the Open Air. 

EggNo ......................................... 31 32 33 34 35 36 37 

Weight fresh .................................. 56.01 50.15 57.88 50.94 58.03 59.84 56.36 
Weight after 24 hours ......................... 55.90 50.05 57. 77 50.85 57.94 59. 74 56.25 
Loss in first 24 hours ........................... 0.11 0.10 0.11 0.09 0.09 0.10 0.11 

Weight after 48 hours ....................... 55.79 49.94 57.64 50. 77 57.86 59.64 56.16 
Loss in 48 hours .................. : ............ 0.22 0.21 0.2i 0.17 0.17 0.20 0.20 
L(,ss in second 24 hours ....................... 0.11 0.11 0.13 0.08 0.08 0.10 0.09 

Weight after 72 hours ........................ 55. 70 49.85 57.56 50.69 57. 79 59.60 56.06 
Loss in 72 hours ............................... 0.31 0.30 0.32 0.25 0.24 0.24 0.30 
Loss in third 24 hours ......................... 0.09 0.09 0.08 0.08 0.07 0.04 0.10 

Weight after 96 hours ......................... 55.61 49.76 57.48 50.63 57. 74 59.54 55.98 
Loss in 96 hours . . . . . . . . . . . . . . . . . . . . . . . . . • . . 0.40 0.39 0.40 0.31 0.29 0.30 0.38 
Loss in fourth 24 hours ........................ 0.09 0.09 0.08 0.06 0.05 0.06 0.08 

Mean daily loss for 4 days ....... ... ········· 0.1000 0.0975 0.1000 0.0775 0.0725 0.0750 0.0950 

Weight after 120 hours ........................ 55.54 49.69 57.40 50.58 57.f\9 59.49 55.91 
Loss in 120 hours ........................ 0.47 0.46 0.48 0.36 0.34 0.35 0.45 
Loss in fifth 24 hour.:l ..................... : : : : : 0.07 0.07 0.08 0.05 0.05 0.05 0.07 

Weight after 144 hours ....................... 55.47 49.61 57.33 50.52 57.61 59.44 55.84 
Loss in 144 hours .............................. 0.54 0.54 0.55 0.42 0.42 0.40 0.52 
Loss in sixth 24 hours ..................... ... 0.07 0.08 0.07 O.Oti 0.08 0.05 0.07 

Mean daily loss for 6 days ..................... 0.0900 0.0900 0.0917 0.0700 0.0700 0.0667 0.0867 

.. 

38 39 

72.05 67.62 
71.92 67.52 
0.13 0.10 

71.81 67.43 
0.24 0.19 
0.11 0.09 

71. 70 67.33 
0.35 0.29 
0.11 0.10 

71.59 67.26 
0.46 0.36 
0.11 0.07 

0.1150 0.0900 

71.50 67.19 
0.55 0.43 
0.09 0.07 

71.41 67.13 
0.64 0.49 
0.09 0.06 

0.1067 0.0817 

40 

47.71 
47.66 
0.05 

47.56 
0.15 
0.10 

47.49 
0.22 
0.07 

47.43 
0.28 
0.06 

0.0700 

47.37 
0,34 
0.06 

47.31 
0.40 

o .. I 
0.0667 

Mea:is. 

57.6590 
57 .5600 
0.0990 

57.4600 
0.1990 
0.1000 

57.3770 
0.2820 
0.0830 

57.3020 
0.3570 
0.0750 

0.0893 

57.2360 
0.4230 
0.0660 

57.1670 
0.4920 
0.0690 

0.0820 

\0 
(.n 
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TABLE II. 

Data on the Weight of Eggs Kept in Sealed Jars. 

Egg No ....................................... . 

Weight fresh ................... : ............. . 
Weight after 24 hours ........................ . 
Loss in first 24 hours ........................ : . 

Weight after 48 hours ....................... . 
Loss in 48 hours ............................. . 
Loss in second 24 hours ...................... . 

Weight after 72 hours ........................ . 
Loss in 72 hours ............................. . 
Loss in third 24 hours ....................... . 

Weight after 96 hours ........................ . 
Loss in 96 hours .......................... . 
Loss in fourth 24 hours ..................... . 

Mean daily loss ..... : ........................ . 

21 

66. 77 
66. 76 
0.01 

66. 74 
0.03 
0.02 

66. 71 
0.06 
0.03 

66.69 
0.08 
0.02 

0.0200 

22 

*48.39 
48.36 
0.03 

48.35 
0.04 
0.01 

48.31 
0.08 
0.04 

48.28 
0 11 
0.03 

0.0275 

23 

55.36 
55.33 
0.03 

55.30 
0.06 
0.03 

55.28 
0.08 
0.02 

55.27 
0.09 
0.01 

0.0225 

24 

56.26 
56.23 
0.03 

56.20 
0.06 
0.03 

56.17 
0.09 
0.03 

56.15 
0.11 
0.02 

0.0275 

25 

62. 73 
62.69 
0.04 

62.68 
0.05 
0.01 

62.66 
0.07 
0.02 

62.64 
0.09 
0.02 

0.0225 

26 

63.94 
63.92 
0.02 

63.90 
0.04 
0.02 

63.87 
0.07 
0.03 

63.85 
0.09 
0.02 

0.0225 

27 

53.93 
53.93 
0.00 

53.91 
0.02 
0.02 

53.88 
0.05 
0.03 

53.86 
0.07 
0.02 

0.0175 

* These eggs were accidentally cracked at the time of the weighing indicated. 

28 

53.36 
53.34 
0.02 

53.34 
0.02 
0.00 

"'53.33 
0.03 
0.01 

53.31 · 1 

0.05 
0.02 

0.01251 

29 

72.59 
72.56 
0.03 

72.54 
0.05 
0.02 

72.50 
0.09 
0.04 

72.47 
0.12 
0.03 

0.0300 

30 

61.93 
61.91 
0.02 

61.88 
0.05 
0.03 

61.85 
0.08 
0.03 

61.83 
0.10 
0.02 

0.0250 

Means. 

59.626 
59.503 
0.023 

59.484 
0.042 
0.019 

59.456 
0.070 
0.028 

59.435 
0.091 
0.0-21 

0.0228 
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A comparison of these tables shows that eggs kept in the 
open air lose daily from 0.04 gr. to 0.13 gr. with a mean for 
the first four days of 0.0893, while eggs kept in sealed jars lose 
daily from o.oo to 0.04 gr. with a mean for the first four days 
of 0.0228. That is, keeping the eggs sealed in jars reduces the 
evaporation to one-fourth that which occurs in the open air. 

In this laboratory egg data are usually taken within 24 and 
always within 48 hours after the egg is laid. The error due 
to evaporation which is likely to influence our results is, there
fore, the loss within the first 48 hours. In this time the eggs 
kept in the open air lost from 0.15 gr. to 0.24 gr. with a mean 
of 0.199, while those kept in jars lost from 0.02 gr. to 0.06 gr. 
with a man of 0.042. By keeping the eggs in jars the error 
due to this cause was reduced to nearly one-fifth that for eggs 
kept in the open air. The error 0.042 is too small to influence 
any conclusions likely to be drawn from the data. The method 
of preserving the egg in sealed jars is, then, sufficiently accurate 
for the present work. 

Tables I and II show further that there are individual dif
ferences in the amount of weight lost by eggs kept under iden
tical conditions. For eggs kept in the open air the minimum 
mean daily loss for the first four days was 0.07 ( egg no. 40) 
and the maximum was o. I I 5 ( egg no. 38). On the sixth day 
these two eggs still represent the extremes* with mean daily 
losses of 0.0667 and 0.1067 respectively. For the eggs kept in 
sealed jars the minimum mean loss per day for four days was 
0.0125 ( egg no. 28) and the maximum was 0.03 ( egg no. 29). 

These individual differences are no doubt due largely to vari
ation in the character of the shell in the eggs of different indi
vidual birds. The fact that-especially in the eggs exposed to 
the open air-the loss of weight in heavy eggs is greater than 
that in light eggs indicates that the amount of exposed surf.ace 
and consequently the size of the egg is another factor. The 
relation between size of eggs and loss of weight is shown 
graphically in Fig. 73. 

*Egg no. 36 also has a mean daily loss of weight of o.o667 for six 
days. 



40 32 34 31 37 33 35 36 39 38 

EGG NUMBERS 
Fig. 73. Sh?wing the relation between size of egg and its loss of weight by evaporation in open air. Explanation in text. 
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This diagram shows the weight of the egg and its loss of 
weight in four days ( 96 hrs.) for the set of eggs kept in the 
open air. The continuous line represents the weights of the 
eggs plotted in the order of their magnitude. The broken line 
represents the loss in weight in 96 hours of the same eggs. 
The general trend of the lines indicates that there is some pos
itive correlation between the weight of the egg and its loss in 
weight by evaporation. The amount of data is too small to 
admit of measuring this correlation satisfactqrily but the fact 
of its existence appears to be clear. The exceptions are such as 
would be expected on the assumption ·that the character of the 
shell is also an important factor. 

That the comparative loss on different days must be to some 
extent influenced by atmospheric conditions seems reasonable, 
but no experiment has been performed to measure this influ
ence. The eggs kept in sealed jars show a small variation in 
the daily means which cannot be analyzed by any data in hand. 
The mean daily loss in weight in the case of the eggs kept in 
the open air varies from 0.1 gr. on the second day to 0.066 gr. 
on the fifth day. The means for the first and second day 
( 0.099 gr. on ~rst and o.r gr. on the second) are much higher 
than those for the fifth and sixth ( 0.066 gr. and 0.069 gr. 
respectively) while the means for the third and fourth are 
intermediate ( 0.083 and 0.075) respectively. That is, there is 
a decrease in the absolute loss in weight after the second day. 
This is also shown by comparison of the individual means on 
the fourth and sixth days. In the case of every one of the 
ten eggs the mean daily loss is less when calculated on six days 
loss than when calculated on four days loss. The mean daily 
loss for all the ten eggs is 0.0893 when calculated on four days 
loss and 0.0820 when calculated on six days loss. This result 
might reasonably be expected since the more concentrated the 
albumen becomes the less rapidly would it evaporate. 
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METHODS OF SEPARATING EGGS. 

Before a study of the proportion of parts of eggs can be 
made it is necessary to determine an accurate method for sep
arating these parts. In the boiled egg it is comparatively easy 
to separate them accurately. This method of separation was 
employed in some extensive but as yet unpublished work done 
in this laboratory. In this work the eggs were weighed fresh 
and dropped into boiling water; allowed to boil twenty minutes 
and cooled, usually, in the open air and weighed again before 
the parts were separated. These eggs showed a loss of from 
I gr. to 1.5 gr. in weight due to boiling and cooling. An egg 
that is still hot weighs more than before it is boiled but loses 
weight rapidly in cooling. An experiment was undertaken to 
test different methods of cooling the eggs. 

Fourteen* eggs (nos. 6 and 8-20) were weighed and then 
boiled twenty minutes. Five ( nos. 16-20) of these were cooled 
in the open air; five (nos. II to 15) in sealed half pint Light
ning fruit jars and four ( nos. 6 and 8- IO) under water. Table 
III shows the loss of weight** of each of these eggs. 

TABLE III. 
Showing the Comparative Loss in Weight Due to Different 

Met hods of Cooling Boiled Eggs. 
-------------------~-·---- - - ----- ~--~ 
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In water. 6 .91 ln air. 11 1.51 [ ln sealed jars . rn 1. 76 
In water. 8 1.25 In air. 12 1. 75 i In sealed jars . 17 I. 79 
ln water. 9 1.08 In air. 13 1.60 j In sealed jars . 18 1.68 
In water. 10 1.88 In air. 14 1.54 In sealed jars . 19 1.27 

In air. 15 1.49 j In sealed jars . 20 1.58 

--
Mean loss ........ 1.1425 Mean loss .... 1.578 

I 
Mean loss ............ 1.616 

This table shows that the eggs cooled in the open air lost 
from 1.49 to 1.75 gr. with a mean of r.578. Those cooled in 
sealed jars lost from r.27 gr. to 1.79 gr. with a mean of r.616, 

*The experiment started with fifteen eggs but egg no. 7 was cracked 
when the eggs were put into the boiling water. r 

**Complete data for these eggs are given in table IV. 
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and those cooled under water- lost from 0.91 gr. to r.33 gr. with 
a mean of r.1425. This experiment shows that the loss of 
weight in boiling and cooling is not decreased when the eggs 
are cooled in small closed chambers. The· slight difference 
( 0.038 gr.) in the amount of loss in the two cases is too small 
to be significant when such small numbers are concerned. 
When the eggs were cooled under water there was a decided 
decrease in the loss of weight. The two means are r.578 in 
the case of the eggs cooled in air and r.1425 in· the case of 
those cooled under water. The mean loss is thus reduced by 
cooling in water to about three-fourths the loss when the cooling 
is in air. However, a loss of more than one gram in weight is 
too large to be overlooked in a quantitative study of the pro
portion of parts of eggs, and therefore any plan which involves . 
the boiling of the eggs must be discarded in accurate work. 

With a little care and practice fresh eggs can be separated 
accurately. This may be accomplished by a slfght modification 
of the housewife's method. An egg should be broken near the 
center allowing the albumen to run into a receiving dish, hold:
ing the yolk in one half of the shell. Then turn the yolk into 
the other half shell and empty into the receiving dish the albu
men which remained with the yolk. The chalazre may usually 
be cut off by allowing each of them to slip over the shell so 
that they hang free with the yolk end on the broken edge of 
the shell. If the weight of the chalaza is insufficient, pressure 
may be applied at the edge of the shell or each chalaza may be 
clipped off with scissors. The chalazre are allowed to fall into 
the receiving dish. The yolk is then poured out of the half 
shell on to a filter paper and rolled on the paper until the last 
trace of albumen is removed. It is then dropped onto the 
scale pan. The shell is also wiped with filter paper to remove 
the adhering albumen. The weight of the parts of the egg 
may thus be determined by weighing the egg before it is broken 
and then weighing the yolk and shell, which have both been 
dried of adhering albumen with filter paper. The weight of 
the albumen is then obtained by difference. 

While this is obviously the most accurate method of deter
mining the weight of the fresh albumen, it is impossible to 
determine the error in weighing the parts of the egg unless all 
the parts are weighed. The purpose of some of the preliminary 
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investigations was to compare the error in weighing the parts 
of a boiled egg with the error in weighing the parts of an egg 
separated fresh. The weight of the fresh albumen may be 
determined by using a scale pan to receive it when the egg is 
broken, and weighing with it the filter with which the yolk and 
shell are dried. This filter should either be, previously balanced 
by another filter which is placed on the weight pan, or it may 
be weighed before use and its weight subtracted from the 
weight of the albumen and filter. 

Balancing or weighing the filters was found by experience 
to require about one minute each. An experiment was under
taken to determine the error which would be involved in con
sidering filters taken from the same package to be of equal 
weight. This experiment involves two assumptions. The first 
is that the weights of 50 filter papers taken in succession from 
one package of mo filters is a random sample of the weights of 
the filter papers .. of the same make, number and size. The sec
ond is that the distribution of the filters ( as to weight) in the 
package depends entirely on chance, i.e., is random. The filters 
used were Carl Schleicher and Schull's No. 597, diameter 150 
mm. Fifty filters were weighed. The weights ranged from 
1.33 to I .83 gms. The mean weight was r .5636. The weight 
of each of these fifty papers was written upon a card, and these 
cards were then shaken in a cylindrical box. Four wires were 
stretched through the box in different planes and at diff erertt 
levels. One hundred drawings of two cards at a time were 
then made, the two cards drawn being returned to the box and 
the box shaken between successive drawings. The difference 
between the weights recorded on the two cards drawn together 
ranged from o.oo gr. to 0.40 gr. The mean difference was 
0.1346 gr. In 88 of the 100 drawings the difference was below 
o.;25. In other words this indicates that if one takes a pair of 
filter papers at random from a package and assumes that they 
are the same weight he will be in error in his weights because 
of this assumption 0.1346 gr. on the average. 

In five ( 26 to 30 Table IV) of the eggs separated fresh the 
filters used to balance the ones on which the yolk and shell were 
dried were taken from the pile without weighing or balancing. 
The error in weights is not perceptibly more in these than in 
the other cases where weighed or balanced filters were used. 
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Twenty-nine eggs were used in the experiment to compare the 
error in weighing in eggs separat~d before and after boiling. 
Fifteen of these eggs were separated fresh and fourteen were 
separated after boiling. The data collected in this experiment 
are shown in Tables IV and V. 

TABLE IV. 

Data on Eggs Separated Fresh. 
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1 ........ 67.59 41.06 60.75 18. 76 27. 76 7.00 10.36 0.77 1.i4 
2 ........ 47.43 28.81 60.74 13.22 27.87 5.28 11.13 0.12 0.25 
3 ........ 55.30 32.20 58.23 15.57 28.16 7.08 12.80 0.45 0.81 

4 ........ 57.25 35.20 61.48 15.80 27.60 5.93 10.36 0.32 0.56 
5 ........ 61.11 36.69 60.04 16.85 27.57 7.43 12.16 0.14 0.23 

21* ....... 66.69 41.48 62.20 17 .86 26.78 7 .15 10. 72 0.20 0.30 

22 ........ 48.28 26.80 55.51 16.39 33.95 4.93 10.21 0.16 0.33 
23 ........ 55.27 32.51 58.82 16.55 29.94 6 15 11.13 0.06 0.11 
24 ........ 56.15 33.13 59.00 16.89 30.08 6.01 10. 70 0.12 0.21 

25 ........ 62.64 ::18.19 60.97 17.24 27.52 6.63 10.58 0.58 o,93 
26t ... 63.85 38.38 60.11 17. 72 27.75 7.59 11.89 0.16 0.25 
27 .....•.. 53.86 31.10 57. 74 16.51 30.65 5.99 · 11.12 0.26 0.48 

28 ........ 53.31 31. 73 59.52 15.97 29.96 5.34 10.02 0.27 0.51 
29 ........ 72.47 46.01 63.49 18.21 25.13 , 7.79 10. 75 0.46 0.63 
30 ........ 61.83 36.14 58.45 18. 72 30.28 6.90 11.16 0.07 0.11 
--- -- -- -- -- ----
Mean .... 58.87 35.30 59.80 16.82 28. 73 6.48 11.01 0.28 0.46 

* The weight of eggs 21 to 30 are the weights after they had been kept in sealed jars 
for 96 hours. See Table II. 

t In separating eggs 26 to 30 th.e filters used to balance those on which the yolk and 
shell were dried were taken from the package and were neither weighed nor balanced. 

Table V gives .the data for the fourteen eggs separated after 
boiling. It gives the weight of each egg fresh, its weight 
boiled, the loss of weight due to boiling and cooling, the weight 
of albumen, yolk, shell and membranes, the error in weights 
( i. e., the differences between the sum of the weights of the 
parts and the weight of the boiled egg), the percentage of the 
parts of the boiled egg, and the percentage error in weights. 
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Data on Eggs Separated after Boiling . 
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A comparison of the two tables shows that in the case of 
eggs separated fresh the errors in weights ranged from 0.06 
gr. to 0.77* gr. with a mean of .0.28, while in the case of the 
boiled eggs the errors in weights ranged from 0.16 gr. to 0.52 
gr. with a mean of 0.33. These errors in weights were all 
negative. The mean error of weighing is not greater in eggs 
separated fresh than in those boiled before separation. It 
should be said, however, that in the data here presented the 
error of weighing does show a greater range of variation in the 
case of the eggs separated fresh. This is probably due entirely 
to chance and is of no significance. The fact that the mean 
error of weighing is actually less in the case of the eggs sepa
rated fresh is not significant. This is shown by the amount of 
variation. If a single large error like that· in egg 25 had 
occurred instead of either of the small errors in eggs 23 or 30 
the mean would have been greater than that for the boiled eggs. 
The errors are, however, smaller in a majority of the eggs sep
arated. 

The difference between the sum of the weights of the parts 
and the weight of the whole is approximately equal in eggs 
separated. fresh and in those separated after boiling. When we 
·consider that in the case of the eggs separated after boiling we 
must add to this error the also constantly negative. error due 
to the loss in weight from boiling and cooling, it becomes 
apparent that the method of separating the eggs fresh involves 
less loss of weight. In the 14 boiled eggs used in this experi
ment the mean loss of weight due to boiling and cooling was 
I -48 or almost five times the error· in weighing. 

The difference between the sum of the weights of the parts 
and the weight of the whole does not take into account a pos
sible incomplete separation. That is, it is still possible that in 
the fresh egg a part of the albumen was weighed with the yolk 
and a part with the shell. If now we compare the two methods 
we find 59.80 as the mean percentage of aJbumen in the eggs 
separated fresh and 57.63 in the eggs separated after boiling. 
The mean percentage of yolk is 28.73 in the fresh eggs and 
30.94 in the boiled eggs and the mean percentage of shell is 

*This was the first egg separated and there was some delay due to 
lack of experience. A drying of the albumen may be responsible for 
this high loss in weight. 
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r I .or in the fresh egg and 10.8o in the boiled egg. That is, 
the percentage of albumen is higher and th~ percentage of yolk 
lower in the fresh egg than in the boiled egg. This is exactly 
the reverse of what would be expected if a part of the albumen 
had, as a matter of fact, been weighed with the fresh yolk. The 
percentage of shell is higher in the case of the egg separated 
fresh. This is what would happen if all the albumen was not 
removed. 

There must be some explanation for this difference in the 
percentage of parts. An inspection of the data suggests two 
possibilities, each of which seems to be partly responsible for 
the difference in the percentage of parts in the fresh and boiled 
eggs which were used in this experiment. These may now be 
considered. (I) In spite of their large individual' variability 
heavy eggs tend to have a higher percentage of albumen and 
a smaller percentage of yolk than light eggs. The group sep
arated fresh contained. a larger number of heavy eggs than the 
group that were boiled before separation. ( 2) In eggs of 
equal w~ight, those boiled before separation contained a lower 
percentage of albumen and a higher percentage of yolk than 
those separated fresh. This led to the suspicion that the loss 
in weight due to boiling and cooling was largely, at least, a loss 
to the albumen. 

Figure 7 4 is a graphical representation of the relation between 
the weight of the eggs which were separated fresh and the 
percentages of their parts. The weights of the eggs are plot
ted in the order of their magnitude. They are shown by the 
solid black line. The line of dashes shows the percentage of 
albumen, the line of dots the percentage of yolk, and the dot
dash line the percentage of shell. Figure 75 shows the same 
thing for the eggs boiled before separation. 

Both of these diagrams show considerable individual varia
bility in the percentage of parts, but they indicate in general 
a positive correlation between the weight of the egg and the 
percentage of albumen, and an equal negative correlation be
tween the weight of the egg and the percentage of yolk. The 
data here plotted showed no correlation between the weight of 
the egg and the percentage of shell. 

The graphs also show that the group of eggs separated fresh 
contained several eggs heavier than the heaviest eggs in the 

J 
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other group, while the group boiled before separation contained· 
several more very light eggs than the group separated fresh. 

A comparison of the lines showing the percentage of albumen 
and the percentage of yolk in the two figures shows that for a 
given weight of egg the percentage of albumen is higher and 
the percentage of yolk lower in the fresh than in the boiled egg. 

If the loss of the egg in weight due to boiling and cooling is 
a loss in weight of ·albumen, the data · from fresh and boiled 
eggs should be comparable if the eggs are of approximately 
equal weight and a correction factor is applied. To make this 
correction the loss in weight due to boiling and cooling should 
be added to the weight of albumen, and the percentage of parts 
then calculated on the basis of the fresh weight of the egg. 
In order to test this hypothesis seven eggs were sele~tecl from 
the middle of each group. These eggs in the two groups were 
of approximately the same weight. In the group separated 
fresh they varied from 53.31 gr. to 6r.II gr. with a mean of 
56.04. In the other group they varied from 53.67 gr. to 59.08 
gr. with a mean of 56.80. The data for these eggs is given in 
Tables VI and VII. 

" Table VI gives for the seven eggs selected from the group 
separated fresh the data tabled for each of th~ fifteen eggs in 
Table IV. Table VII gives the same data for the seven eggs 
selected from the group boiled before separation. In addition 
it gives the figures after correction on the assumption discussed 
above that the loss of weight due to boiling and cooling is a loss 
to the albumen. That is, the "corrected" weight of albumen 
given in Table VII is the weight of boiled albumen plus the 
total loss of weight of the eggs due to boiling and cooling;. The 
"corrected" percentage of albumen is the percentage that this 
"corrected" albumen is of the weight of the fresh egg. The 
''corrected" percentage of yolk, of shell and membrane, and of 
error in weights is the percentage that each of these is of the 
fresh weight of the eggs. 

The following relations are seen from a comparison of Tables 
1> VI and · VII. The assumption made changes the mean per-

centage of albumen of the eggs boiled before separation from 
· 57.93 to 59.07. The mean percentage 0f albumen of the eggs 

separated fresh is 59.26. The mean percentage of yolk of the 
boiled eggs is lowered from 31.06 to 30.22. The mean per-
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centage of yolk in the eggs separated fresh is 29. 14. The mean 
corrected percentage of shell of the boiled eggs is 10.20 while 
the uncorrected is 10.49. The percentage of shell of the fresh 
egg is 11. 18. 

TABLE VI. 
Data on Selected Eggs Separated Fresh. 

Egg No ........................ j 28 \ 27 I 23 I 3 I 24 I 4 I 5 \ Means 

Weight of egg ................ · I "·" 53.86 55.27 55.30 56.15 67.25 61.11 56.04 

Weight of albumen ........... 31.73 31.10 32.51 32.20 33.13 35.20 36.69 . 33.22 
Per cent. of albumen ........ I 59.52 57. 74 58.82 58.23 59·.oo 61.48 60.04 59.26 

Weight of yolk ................ 15.97 16.51 16.55 15.57 16.89 15.80 16.85 16.31 
Per cent. of yolk .............. 29.96 30.65 29.94 28.16 30.08 27.60 27.57 29.14 

Weight of shell. etc ........... 5.34 5.99 6.15 7.08 6.01 5.93 7.43 6.28 
Per cent. of shell, etc ......... 10.02 11.12 11.13 12.80 10. 70 10.36 12.16 11.18 

Error in weights .............. 0.27 0.26 0.06 0.45 0.12 . 0.32 0.14 0.23 
Per cent. error in weights .... 0.51 0.48 0.11 0.81 0.21 0.56 0.23 0.42 

I 

TABLE VII. 
Data on Selected Eggs Separated after Boiling. 

Egg No. . . . . . . . . ............. · I 20 j 19 I 18 I 10 I 16 I 17 I 9 I Mean s 

Weight of egg fresh ........... 53.67 54.04 ,._ ,o 
1

,,.oo 58. 75 59.31 59.08 56.80 
Weight of egg after boiling ... 52.09 52.47 54.02 55.70 56.99 57.52 58.00 55.26 
Loss in bolling ................ 1.58 1.57 1.68 1.33 1. 76 1. 79 1.08 1.54 

Weight of albumen ........... 30.34 29.70 30.04131.33 33.39 35.40 33.96 32.03 
Per cent. of albumen ......... 58.25 56.60 55.6J 56.34 58.59 61.54 58.55 57.93 

Weight of yolk ................ 16.17 16.39 17.69 17.93 17.54 16.59 17. 74 17.15 
Per cent. of yolk .............. 31.04 31.24 32. 75 32.19 30. 78 28.84 30.59 31.06 

Weight of shell, etc ........... 5.38 6.22 6.11 5.90 5.87 5.22 5.78 5. 78 
Per cent. of shell, etc ......... 10.33 11.85 11.81 10.59 10.30 9.08 9.97 10.49 

Error in weights .............. 0.20 0.16 0.18 0.49 0.19 0.31 0.52 0.29 
Per cent. error in weights .... 0.38 0.30 0.33 0.88 0.33 0.54 0.90 0.52 

Weight of.albumen corrected. 31.92 31.27 31. 72 32. 71 35.15 37.19 35.04 33.57 
Per cent. albumen corrected .. 59.47 57.86 56.95 57.36 59.83 62.70 59.31 59.07 
Per cent. yolk corrected ...... 30.13 30.33 31.76 31.44 29.86 27.97 30.03 30.22 
Per cent. shell, etc., corrected 10.02 11.51 10.97 10.35 9.99 8.80 9. 78 10.20 
Per cent. error in wts. cor'cted 0.37 0.30 0.32 0.86 0.32 0.52 0.88 0.51 

It is then apparent that this correction brings the percentage 
of albumen and yolk of the eggs separated after boiling much 
nearer the percentage of the same parts in eggs separated 
fresh. Yet the percentage of albumen is still slightly greater 
and the percentage of yolk smaller in the eggs separated fresh. 
This is directly opposite to what one would expect if there 
had been an incomplete separation of the fresh egg and a part 
of the albumen had been weighed with the yolk. It is also 
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directly opposite to what would be expected from the slight 
difference in weight in. the two groups. The mean weight of 
the eggs separated fresh is slightly less than the mean of the 
other group. It would therefore be expected that the mean 
percentage of albumen would be less and the percentage of 
yolk greater than in the other group. This difference is prob
ably due to chance individual variations although it is possible· 
that the yolk actually gains weight at the expense of the albu
men when the egg is boiled. 

The mean percentage of shell before correction, and even 
more after, ~s slightly less in the boiled than in the fresh eggs. 
This is what we should expect if the separation between this and 
the albumen were incomplete. This is, indeed, the most prob
able explanation of the fact. The fresh shell- has a damp 
appearance even after it has been wiped as dry as possible with 
filter paper. The boiled shell looks almost dry. It is possible 
that the shell is somewhat dissolved in boiling and also possible 
that some of the difference is due to chance individual variation. 
All the work on the weights of the parts of eggs done at this 
laboratory shows that the chance individual variation in shell 
weight of eggs of equal weight is very large. 

To summarize this portion of the work it may be said that 
a comparison of the method of separating the parts of eggs 
fresh with the method of separating them after boiling shows 
that the error of weighing ( i. e., the difference between the sum 
of the weights of the parts and the weight of the whole) is not 
essentially different in either case. Certainly this error is not 
larger when the eggs are separated fresh. Further, when the 
eggs are separated fresh there is no appreciable loss of albu
men due to drying. When eggs are separated after boiling 
there is in addition to the irreducible error in weighing an 
error five times as large, viz., the loss in weight due to the boil
ing and cooling. This error is not distributed pro rata between 
the different parts of the egg but is largely a loss to the albu
men. The data here studied indicate that the yolk may even 
gain weight at the expense of the albumen although the range 
of variation and the small number of eggs considered make a 
positive conclusion on this point impossible. 

The weight of the shell can undoubtedly be found a litfle 
more accurately in the boiled. egg. Even when the shell of a 
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fresh egg is carefully wiped with filter paper the separation 
between it and the albumen is less perfect than when the albu
men is coagulated. The error in shell weight in the fresh egg 
is, however, several times less than··the error in weight of albu
men in the boiled egg, the percentage of albumen being much 
greater in the fresh egg in spite of the small amount which is 
weighed with the shell. 

SUMMARY. 

The purpose of this paper is to present the results of a study 
of methods by which an accurate determination of the weight 
of the several parts (albumen, yolk and shell) of the hen's egg 
might be made. Such methods involve (a) the prevention of 
loss of weight by evaporation, pending the weighing of the egg, 
and (b) the accurate separation of the parts of the egg for 
weighing. After a trial of various plans to meet these two 
needs the following were found to be the most accurate of any 
which were practicable. 

I. A practical method of preserving eggs for a few hours 
which reduces the loss of weight by evaporation to a negligible 
minimum is to seal each egg as soon as possible after it is laid 
in a half pint Lightning fruit jar containing a cushion of ab
sorbent cotton. 

2. An accurate method of separating the parts of the egg 
is as follows : Break the egg near the center and allow the 
albumen to run into a receiving dish. Keep the yolk in one 
half of the shell. Then turn it into the empty half. The yolk 
is then dried on a filter paper. The shell is also dried on a 
filter. The yolk and shell are then weighed. The difference 
between the sum of their weights and the original weight of 
the unbroken egg gives the weight pf albumen. 
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BREEDING POULTRY FOR EGG PRODUCTION.* 

BY 

RAYMOND PEARL. 

PART I. 

s UM MARY OF EARLIER w ORK. 

Since 1898 an investigation in breeding Barred Plymouth 
Rock fowls for increased egg production has been in progress at 
the Maine Station. This work was put under the direction of 
the present writer in 1907. No systematic or detailed report of 
the results obt~ined was made until 1909. Since that time a 
number of papers have been published dealing with one phase 
or another of these experiments. A list of these papers fol
lows.** 

I. Data on the Inheritance of Fecundity obtained from the 
Records of Egg Production of the Daughters of "200-egg" 
Hens. Maine Agl. Exp. Stat. Ann. Rpt. for 1909, pp. 49-84, 
(Bulletin 166). 

2. A Biometrical Study of Egg Production in the Domestic 
Fowl. I. Variation in Annual Egg Production. U. S. Dept. 
Agr. Bur. Anim. Ind. Bulletin r ro, Part I, pp. r-80, 1909. 

3. A Biometrical Study, etc. II. Seasonal Distribution of 
Egg Production. Ibid. Part II, pp. ~1-170, 1911. 

4. Is there a Cumulative Effect of Selection? Data from 
the Study of Fecundity in the Domestic Fowl. Zeitschr. f. ind. 
Abst. u. Vererbungsl. Bd. 2. pp. 257-275, 1909. 

* Papers from the Biological Laboratory, Maine Agricultural Experi
ment Station, No. 32. 

** Dr. Frank M. Surface, formerly Associate Biologist of this Station, 
is a joint author (with R. Pearl) of Nos. I-5 inclusive of the papers 
listed. The other papers cited are by R. Pearl. 
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5. Studies on Hybrid Poultry. Maine Agr. Expt. Stat. Ann. 
Rpt. for r9ro, pp. 84-r r6, r9ro. (Pp. roo-ro6 deal with fecun
dity). 

6. The Relation of the Results Obtained in Breeding Poul
try for Increased Egg Production to the Problem of Selection. 
Rpt. 30th Meeting Soc. Proc. Agr. Sci. pp. ( of reprint) r-8. 

7. Inheritance in "Blood Lines" in Breeding Animals for 
Performance, with Special Reference to the "200-Egg" Hen. 
Ann. Rpt. Amer. Breeders Assoc. Vol. VI, pp. 317-326, r9rr. 

8. Inheritance of Fecundity in the Domestic Fowl. Amer. 
Nat. Vol. XLV. pp. 321-345, r9rr. (This paper is reprinted 
in full as Part IV .of the present bulletin). 

9. Biometric Arguments Regarding the Genotype Concept. 
Amer. X aturalist, Vol. XLV, pp. 561-566, r9r r. 

Most of these papers cited above deal with certain essentialry 
negative results obtained in the earlier years of the experiments. 
It seems desirable, as an introduction to the positive results now 
reported, to review briefly the entire history of the work at the 
lVf aine Station in the experimental breeding of poultry with 
reference to the character fecundity or egg production. Another 
reason for publishing the present bulletin lies in the fact .that 
most of the papers in which the original clata and results have 
been presented are not easily accessible to the agricultural pub
lic. It is hoped that this bulletin may help to meet the demand 
for informaticn on the part of that public in regard to the 
progress of the breeding work at the Maine Station. Finally it 
is desired to present at this time some data not hitherto pub
lished regarding obscure and doubtful points of interpretation 
and suggested criticisms of the experiments in breeding. 

For detailed evidence on any point discussed, except such as 
are here presented for the first time, the reader is referred to 
the original papers listed above. 

PLAN OF EARLIER WORK. 

The earlier work of the Station ~n this subject, which cov
ered the years 1898 to 1907 inclusive, was concerned, and exe
cuted in conformity, with the then prevailing views respecting 
the effectiveness of mass selfction. The underlying idea which 
dominated these earlier experiments was that by breeding con
sistently year after year from the highest layers, regardless of 
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all other considerations, there must be brought about a definite 
and steady, if gradual, improvement or increase in the average 
annual egg production per bird. 

Two distinct and separate experiments were carried out dur
ing the period of the investigation prior to 1908. These rriay be 
designated as follows: 

I. Experiment in continued selection of fluctuating varia
tions in fecundity. 

II. Experiment regarding the inheritance of fecundity. 
I. Experiment in continued select/on of fluctuating varia,.. 

tions in fecundity. In 1898 there was begun at the Maine 
Agricultural Experiment Station an experiment to determine 
whether egg production in the domestic fowl could be increased 
by the continued selection of the highest egg producers as 
breeders. This experiment was planned and started by Director 
C. D. Woods and the late Professor G. M. Gowell.* An exact 
record was made of the egg production of each hen during the 
first year of her life; trap nests being used to furnish the indi
vidual records. The plan of the experiment begun in 1898 
was to make from a strain of Barred Plymouth Rock hens, 
which had been "pure" bred, i. e., without introduction of 
strange "blood," for a long time by Professor Gowell, a con
tinuous close selection with reference to egg production. The 
practice in breeding was to use as mothers of the stock bred 
in any year only hens which laid between November l of 
the year in which they were hatched and November l of the 
following year, 150 or more eggs. After the first year, all 
male birds used in the breeding were the sons of mothers whose 
production in their first laying year was 200 eggs or more. 
Since the normal average annual egg production of these birds 
may be taken to have been about 125 eggs, it will be seen that 
the selection practiced was fairly stringent. 

Close inbreeding was not designedly practiced. It was 
always in theory possible to avoid this, since after the first four 

* The present writer had nothing whatever to do with the planning of 
this experiment, nor with its conduct prior to December 1907. There
fore, he cannot justly be held accountable, as he has been by some critics, 
for real or supposed defects in the plan and earlier conduct of this 
experiment. The responsibility for the statistical analysis of the results 
is his, however. 
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years of the experiment the flocks were large ( always contain
ing more than 300 birds and usually nearer a thousand). While 
there was no close inbreeding no "new blood" was introduced 
into the strain from the outside during the period of the experi
ment. 

II. Experiment regarding the inheritance of fecundity. In 
1907 the experiment described above, having led to definite 
results was brought to an end. There was planned for 1908 a 
new experiment designed to test from another standpoint the 
conclusions which had been tentatively reached from the earlier 
experiment. In the conducting of the long selection experiment 
the females used as breeders were grouped into two classes, 
viz., (a) "unregistered" or birds laying 150 to 199 eggs in the 
pullet year, 'and (b) "registered" or birds laying 200 or more 
eggs in the pullet year. 

It had been noted that the daughters of the so-called "regis
tered" hens ( namely hens that had produced 200 or i;nore eggs 
each in the pullet year) did not usually make high egg records. 
The "200-egg" birds which made up the "registered" flock came, 
in most instances, from the "unregistered" mothers. 

Experiment II was planned primarily to answer the follow
ing question : Will the daughters of high laying hens ( "200-
egg" birds) on the average produce more eggs in a given time 
unit than will birds of less closely selected ancestry? 

The experiment was carried out according to the following 
plan: On the first of November, 1907, there were put into 
house No. 2, of the Station plant, 250 pullets. Each of these 
was the daughter of a hen that had laid approximately 200 eggs 
in her pullet year. As a matter of fact I I of the 33 hens which 
produced these 250 "registered" pullets had each laid a few 
eggs less than 200 in a year forward from Nov. r of their pul
let year. The writer has been criticized for including these 
birds in the work. When carefully considered such· criticism 
appears to be without any real significance. In the first place 
nearly all of thesf r r birds were "200-egg" hens in the sense -'( 
that they laid this number of eggs ( or more) in a period of 365 
days following the laying of their first egg. The records were 
for the sake of uniformity in presentation and analytical dis-
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cussion in (I)* ·and ( 4) taken as from November I of the pullet 
year to November I of the .next year. That the records are 
taken in this way in no wise interferes with the fact that these 
birds were heavy layers. The further fact which entirely suf
fices to justify the inclusion of these 11 birds with the 22 which 
laid 200 or more eggs in the year from November 1, flows from 
the comparison of the daughters of the 11 with the daughters 
of the 22 in respect to average egg production. Table I of 
(I) shows that the mean winter production of all "registered" 
pullets was I 5.29. The mean winter production of the 67 
daughters of the 11 mothers under discussion was 16.03, and 
the mean winter production of the 125 claughters of the other 
22. mothers was 14.87. So far, then, from the low average win
ter production of all "registered" pullets in this experiment 
taken together being due to the inclusion of these I I mothers, 
whose November I to November I record fell a little below 200 
eggs, and their daughters, actually this group of progeny had a 
higher winter production than the remainder of the "registered" 
flock. 

These· pullets were divided into flocks of 50 each and were 
fed and handled in every way exactly alike. At the same time 
that these 250 "registered" pullets ( so-called because from 
uregistered" mothers), were put into the house there were also 
put in 600 other Barred Plymouth Rock pullets. These other 
pullets were of approximately the same age as the 250 "regis
tered" pullets and differed in their breeding only in respect to 
their mothers. They came from hens that had laid less than 
200 eggs during the pullet year and more than 16o. "Regis
tered" cockerels ( from the "200-egg" line) were used as the 
male parents for all the pullets both "registered" and "unregis
tered." -The 600 "unregistered" birds were divided into flocks 
as follows : Two flocks of 50 birds each were kept in two pens 
in house No. 2, exactly like the pens in which the "registered" 
birds were kept. The remaining 500 birds were divided into 
four flocks-two of 100 birds each and two of 150 birds each 
and housed in the four pens of house No. 3. These pens are 
essentially like those of house No. 2, differing chiefly in the 

* Figures in parenthesis refer to the papers in the list of literature at 
the beginning, p. I 13. 
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matter of size. A trap nest* record was kept of the exact 
individual egg production of each of these birds. 

RESULTS OF EARLIER WORK. 

The essential results of the two lines of ir.ivestigation de
scribed above may be very briefly set forth here. Greater details 
are given in papers ( I-8) cited above. These results are: 

I. That mass selection for high egg production on the basis 
of the trap nest record of the individual alone did nJOt, as a 
matter of fact, result in a steady, continuous improvement in 
average flock production, though. it was continued for a period 
of ten years. 

2. That, as a matter of fact, the daughters of "200-egg" 
hens with from 6 to 9 years of mass..:selected ancestry ( on the 
basis of trap nest records) behind them were no better layers 
on the average than birds bred from ·the general flock. 

Now whatever opinion anyone may hold as to the biological 
interpretation of these results he must not after all forget that 
they are facts. \,Vhile it has been argued that IO years is far 
too short a time to learn anything about the effect of selection 
it shottld be remembered that he who makes this argument is 
really discussing a very complex theoretical matter. An un
biassed examination of the literature on the subject indicates 
that the length of time which is _considered necessary to prove 
experimentally the effectiveness or non-effectiveness of mass
selection depends almost entirely upon which way the results 
are coming. If after following a plan of mass selection for 
even 3 or 4 years one finds that concurrently there has been an 
imprcNement in the character selected for, he almost invariably 
and quite humanly concludes that the selection is the cause of 
the improvement. Just why, however, post hoc should be con
sidered to be proptcr hoc when it happens to be "your" hoc but 
not at all so when it is "my" hoc that is concerned has never 
been clear to the writer. It certainly seems fair to suppose 
that it requires just exactly as many years critically to prove by 
experiment that mass selection in a particular case is effective 

* For a description of the trap nest used in the breeding work of the 
Station see "Appliances and Methods for Pedigree Poultry Breeding" 
by R. Pearl and F. M. Surface. · Me. Agric. Exp. Station. Bulletin 
159, pages 239-274. 1908. 
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as it does to prove in another case that it is not effective. The 
situation here is precisely as broad as it is long. 

Practically, from the standpoint of the plain poultryman, 
whose interest in poultry keeping is confined to some part of the 
span of an ordinary lifetime,. these results at the Maine Station 
give little encouragement to the idea of wholesale trapnesting 
with the expectation of thereby increasing the egg production of 
the flock. That the trap nest has a place in poultry husbandry 
is certain. It is equally certain, however, that trapnesting 
for the purpose of improving egg production by the selection 
of the best layers has not that degree of practical usefulness 
and importance which it was popularly supposed to have some 
ten years ago when the .work of the Maine Station in breeding 
for egg production was being so extensively exploited by the 
agricultural press and by institute workers all over the country. 
It seems now to be quite generally agreed that about the only 
profitable function of the trap nest in practical or commercial 
( as distinguished from experimental) poultry keeping is in coi:i
nection with special needs or problems, as for example, in the 
work of the fancier, who desires to keep· individual pedigrees 
of his stock. There does not exist any critical evidence that 
the selection of the highest laying birds on the basis of the trap 
nest record as breeders will insure or guarantee any definite,, 
permanent improvement in average flock production. 

Since as a matter of fact, as the work at this Station shows, 
this method of selecting breeders has very little, if any, real 
relation to the average production of subsequent flocks, it is 
obvious that, as a mere matter of chance, temporary improve
ment in production might be expected to follow this plan of 
breeding in about 50 percent of all flocks on which it was tried, 
and a temporary decline in production in the other 50 percent. 
This appears to be the actual state of the case. Some practical 
poultrymen who have tried trapnest selection of the -best layers 
as breeders have obtained improved average egg yields for a 
time at least. 'They attribute the improvement to the selection, 
though without any critical evidence, of course, and are en
thusiastic believers in the gospel of the trap nest. Other equally 
competent poultrymen have failed to get any such improvement 
and have discarded the trap nests, though sometimes, it must 
be confessed, clinging firmly to the theory of breeding which 
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their own experience has shown to be at least practically inade
quate to meet their needs. 

Not only was there no improvement in average flock produc
tion following the method set forth in the preceding section, 
but actually there was a slight decline in production during the 
selection period. No particular importance, however, is, in the 
writer's opinion, to be attached to this decline. .It probably is 
to be regarded as due to chance, i. e., to a number of accidental 
causes operating together. ( See p. I 56 £,or further discussion 
of this matter.) 

The results of this earlier work aroused a good deal of pro
test and criticism on the part of ardent believers in the efficacy 
of mass selection under all circumstances. Furthermore· many 
persons have offered tentative explanations as to why these ex
periments in selecting for improved egg production resulted as 
they did. Some of these suggested criticisms and explanations 
have been published, but most of them have not, but instead 
have been confined to verbal discussions among workers inter
ested in the problems of breeding. 

No attempt has been made by the writer to answer criticisms 
of this work.* The discussion which follows has no polemic 
object. \Vhen, as in the present case, the point at issue is the 
critical interpretation of admitted results which are ( and must 
be in nearly all cases) in some degree incomplete no amount of 
argumentation as to what "might" or "ought" to obtain, really 
helps very much in getting at the true facts. The most useful 
course would seem to be first to examine critically all possible 
interpretations and then devise if possible ways of testing ex
verimentally which, if any, of these interpretations are really 
valid. \Vith the presentation of the evidence so obtained the 
scientific case must rest, it seems to me, until additional and 
directly pertinent evidence can be brought forward. While the 
search for data bearing critically on the interpretation of breed
ing exper_iments on fecundity at this Station is by no means 
completed, yet it seems desirable now that certain of the posi
tive results of the later experiments are to be presented to con
sider critically the possible interpretations of the earlier work, 
and to bring forward some of the evide11-ce which has led the 
writer to the opinion which he holds. 

* With the exception of the paper numbered 9 on the list at the begin-
11ing. That paper deals only with a few special points. 
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PART II. 

CRITICAL CONSIDERATION OF POSSIBLE INTERPRETATIONS OF 

EARLIER w ORK. 

The critical interpretation of the results of the mass selection 
experiment described in the preceding section is by no means a 
simple matter. As to the bare facts as such there can be no 
question,· but how shall they be interpreted? What really do 
they mean? 

There are two principal general interpretations or explana
tions which may c.onceivably be given for the selection experi
ments at the Maine Station between 1898 and 1907 turning 
out in the way which they did. On the one hand it may be said 
that the results indicate that the general theory of the effective
ness of selection, or even more broadly the theory of breeding, 
which was at the foundation of this experiment, is, in greater 
or less degree, inadequate or incorrect. That is to say, the ex
periment may be interpreted, as it has been by the writer, as 
showing that it is doubtful whether the picking out by selection 
of minute favorable variations has in reality any cumulative or 
additive effect, so far as concerns the hereditary or germinal 
constitution of an animal, at least with reference to the char
acter fecundity or egg production in fowls. 

Before reaching such a conclusion, however, one must con
sider on the other hand, alternative interpretations and see 
whether the facts cannot be equally well or better explained in 
some other way. A number of such alternative explanations 
may be thought of. Nearly all of these explanations which 
suggest themselves fall into one category. This category is~ to 
characterize it in a word, the effect_ of environment. In general 
terms this explanation of the results obtained would run some
thing like this: that in reality the selection for increased egg 
production practiced during the years 1898:.1907 was inherently 
or potentially effective, but that during this same period of 
years one or another or a combination of environmental cir
cumstances became progressively worse, so that the gain which' 
may be suppos_ed to have been made each year as a result of 
the selection was masked or hidden. by the untoward effect of 
the environment which prevented the hens from laying up to • 
what' was their true or innate capacity in the way of fecundity. 
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Specifically the possibilities here are large. There are many 
sorts of things by which a hen's laying may be disturbed and 
reduced. The action of such environmental circumstances fur
thermore cannot be prevented nor their disturbing influence 
upon a s_electibn experiment eliminated by "keeping the environ
ment constant" during the course of the experiment. This, of 
course, is the usual experimental method of attempting to safe
guard against environmental factors disturbing the interpre
tation of the results of an experiment having to do with ·in
heritance. But, as a matter of fact, leaving aside as of no real 
importance in· the present discussion the £?-ct that with such 
animals as poultry certainly it is physically impossible to obtain 
anything more than average uniformity of environment during 
a long period of years, there is a further point not to be lost 
sight of. This is that the effect of any adverse environmental 
circumstance acting upon an animal during the course of a 
long continued experiment in selection must tend to become 
progressi.vely cumulative as time goes on, if it be really efficient
ly adverse at all. 

What is meant is this: Suppose at the outstart of the ex
periment something in the method of feeding, or in the method 
of incubation, or of rearing the chicks was of a character such 
as to affect adversely, even to a slight degree, the vitality or 
constitution of the birds. Even without any true inheritance 
of this effect nevertheless its action must necessarily tend to 
become cumulative for purely physiological reasons, because 
( to confine the discussion to the case in hand, namely the 
domestic fowl) it admits of no question that a constitutionally 
weak or debilitated fowl lays an egg which is "weak" also. The 
ela~oration of the yolk and of the albumen takes place within 
the hen's body. These substances serve as the food of the 
developing embryo. It is certain from observation of both 
egg and chick that· the same kind or quality of food is not 
furnished to the embryo by the egg manufactured in the body 
of a strong fowl as is furnished in an egg manufactured in the 
body of a weak fowl. This is a fact which is well known to 
everyone who has had experience in the hatching and rearing 
of poultry. To analyze minutely all of the biological and chem-

• ical factors involved would certainly be a very difficult, indeed 
an almost impossible task, yet because such analysis is not ·easily 
possible in no wise militates against the fact itself. 
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Furnished with a qualitatively inadequate food supply the 
developing embryo either dies before hatching or hatches into 
a weak, debilitated chick. This badly nourished, weak chick 
grows into an adult fowl which is weak in constitution; usually 

· weaker and to a greater degree lacking in vitality than the 
parent. The reason is that the unfavorable environmental fac
tor has had a double action upon the adult off spring. Not only 
did it start life as an improperly nourished weak embryo, but 
throughout its post-embryonic development to the adult condi
tion the same unfavorable environment which acted adversely 
upon its mother has been acting upon it and undoubtedly with 
increased efficiency because of the initial weakness of the 
embryo. This off spring bird may thus be expected to produce 
a still less normal supply of nutriment in its eggs than did its 
mother, since it is less vigorous and normal than she was.* 

Thus the weakness is passed on from generation to genera
tion tending all the time to become greater. I think that it must 
be obvious in view of these considerations that any environ
mental condition which is adverse to general constitutional 
vitality, if it is effective at all, must tend to become cumulatively 
so, even though every effort be made · to keep environmental 
conditions uniform · during the experiment. In fact the more 
uniform the environment is kept the more certainly will there 
be a cumulative effect of any unfavorable factor in it. 

Obviously such a result as that under discussion has no real 
relation to the problem of the inheritance of acquired characters, 
though the objective result itself is precisely that which woul4 
be expected if a weakness induced by the environment were 
inherited. But actually the factor here dealt with is a purely 
nutritional one, and has nothing whatever to do with germinal 
constitutioi:i. This fact that any a·dverse environmental factor 
tends to produce an effect on the organism ( at least among 
birds and mammals) which is persistent and in greater or less 
degree progressively cumulative, so long as the environment is 

* Certain of these matters are being made the object of special inves
tigation from a practical standpoint by Prof. Rice of Cornell University. 
Cf. Rice, J. E., and Rogers, C. A., Importance of Constitutional Vigor 
in the Breeding of Poultry. CornelJ Reading Course for Farmers. No. 
45. 1909 pp. 777-796. 
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kept constant and the factor continues to act, is, of course, one 
reason why it is so exceedingly difficult to get really critical 
evidence on the question of the inheritance of acquired charac
ters. 

In addition to the cumulatively adverse effect of environment 
as an explanation of the results of the earlier work at this 
Station another possible interpretation which is essentially 
physiological in its nature occurs to one. It is that any favor
able progress in the way of increasing egg production by the 
selection was off set in the experiment by the weakening and 
debilitating effect upon the birds of the inbreeding which it 
might be contended was practiced during the experiment (see 
p. I 15 above for facts on this point). 

Another suggestion which has been made is that while there 
was no progressive increase in egg production following the 
mass selection this has no bearing on the question of the effect
iveness of the selection of minute fluctuating variations because 
the character fecundity or egg productiveness is not inherited 
in the domestic fowl at all. 

It is the purpose of this section to discuss these various sug
gestions one by one, presenting evidence which it is hoped will 
help to throw light on the subject. The evidence on the last 
mentioned criticism ( that having to do with the non-inherit
ance of fecundity) will be presented in Part IV. 

ARTIFICIAL HATCHING AND REARING. 

The practical management of poultry naturally and obvious
ly divides itself into three great divisions, namely ( 1) housing, 
(2) feeding, (3) incubating and rearing the chicks to replenish 
the flock. In considering the possibility that in the experi
ments under discussion some adverse factor in the environment 
( which broadly-speaking in the case of poultry on an intensive 
plant means the management) masked or concealed a favorable 
effect of the selection, it will be well to deal with each of these 
three divisions of management separately. 

The methods of housing or feeding the stock practiced dur- --< 
ing the period of the selection experiment cannot, I think, rea-
sonably be held to have had any adyerse effect upon, or to 
have masked or covered up, any innate, inherited improvement 
in egg production conceived to have resulted from the selec-
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tion. The reasons why this would seem to be the case are as 
follows: The system of housing in the so-called "curtain 
front" type of house which has been used at the Maine Sta
tion practically from the beginning of these experiments has 
been widely adopted by practical poultrymen all over this 
country and indeed in all parts of the work!., It was the first 
attempt at the "fresh air" principle in housing poultry and has, 
with some modifications in recent years, grown steadily in 
favor in the minds of practical poultrymen who know that this 
method of housing, so far from adversely affecting egg pro
duction instead actually promotes a better egg production be
cause it helps to keep the birds in a better general physiologi
cal condition than in any type of house yet devised.* 

The same consideration applies with reference ta the method 
of feeding used throughout the selection experiment. The 
Maine Experiment Station's dry mash has been very widely 
used indeed as a laying feed. It is a feed calculated for, and 
in actual practice shown to be excellently adapted to, stimulat
ing the birds to something approaching the maximum of pro
duction of which they individually are constitutionally or 
hereditarily capable.* 

This brings us to a consideration of the third of the great 
divisions of poultry management, namely, the hatching and 
rearing of the chickens. Here there are two methods: (a) the 
natural, in which the eggs are incubated by a brooding hen and 
the chickens are reared by a hen; and (b) the artificial, in which 
the eggs are incubated in incubators and the chickens are 
reared in brooders. Each of these methods is widely practiced 
and each has its staunch adherents. There is, however, a very 
wide spread feeling amongst poultrymen that artificial hatching 
and rearing has, in the long run, an injurious effect upon the 
stock. This injurious effect, they will grant, may not be ap
parent at once. But if artificial methods are persisted in for a 
long period of time those holding this view maintain that the 

* This statement is intended to include "fresh air" houses of the 
Tolman and other patterns in the same general category as the "curtain 
front" house. 

* This, of course, does not mean that any of the records of egg pro"'.' 
duction ever obtained at the Maine St~tion approach the physiological 
limits of fecundity of the domestic fowl as a class. Cf. on this point (9). 
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result will be a steady and definite, if gradual, deterioration of 
the stock in respect to vitality or constitutional vigor and pro
ductiveness. 

Now since a time previous to the beginning of the selection 
experiment at this Station in 1898 no chicken has ever been 
hatched on the Experiment Station plant except in an incuba
tor nor reared in any other way than in a brooder. That is 
to say, the flock of hens on the Experiment Station plant in 
191 I represents the end link in an unbroken chain· of more than 
I 3 years (which here mean "generations") of continuous arti
ficial incubation and artificial rearing. It is quite evident, I 
think, that if these processes do bring about deterioration of 
the stock in vitality and productive qualities such deterioration 
ought by this time to be beginning at least to make itself ap
parent. 

The possibility that such a deterioration in vitality and pro
ductiveness due to continued artificial incubation and rearing 
was the real reason why during the period of mass selection 
from 1898 to 1907 there was no improvement in the average 
egg production of the flock but instead a slight decrease cer
tainly demands careful consideration. This interpretation of 
the results has specially appealed to a number of poultrymen. 
Thus Dryden* says (foe. cit. p. 382): "In the nine years breed
ing work at the Maine Station artificial methods were used in 
hatching and brooding the chicks, and while we are guessing 
at the failure to secure high egg yield in this experiment I ven
ture to guess the failure was due to a gradual lowering of vital
ity in the stock by artificial· incubation." 

The question then to be considered, in light of all the available 
facts, is as to whether there was during the course of the experi
ment in selection any lowering of vitality due to this cause, and 
further whether this can be regarded as the explanation of the 
failure of an increase in average egg production to appear dur
ing the selection period. 

From the nature of the experimental work which it was 
desired to do it was impossible practically to employ natural ,~ 
methods of hatching and rearing when the writer took charge 

* Dryden, J. Artificial vs. Natural Incubation. Rpt. Am. Breeders' 
Association. Vol. V. pp. 38o-382, 1909. 
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of the work in 1907. Artificial incubation had to be continued. 
It would seem that there are two lines of approach to the ques
tion as to whether the failure of the selection experiment to 
result in increased yields was due to deterioration following 
artificial incubation. On the one hand may be considered the 
actual facts regarding other evidence of deterioration besides egg 
production. While egg production is one index of vitality and 
constitutional vigor it is by no means the only one. Mortality 
and morbidity are other indices; so also is the hatching quality 
of eggs. Did the flock show evidence of a real constitutional 
degeneration, as indicated not alone by egg production, but by 
these other factors as well? 

In considering this whole question it should be recognized 
that there is a difference between real constitutional degenera
tion and merely a state of temporary low condition due to an un
favorable immediate environment. The one is permanent and 
the other is only transitory. The one is truly constitutional, the 
other superficial. This brings us to the consideration of the sec
ond line of evidence which it is possible to get on the problem 
under discussion. If the real cause of the persistently low egg 
production during the selection experiment was artificial hatch
ing and rearing merely changing the method of breeding without 
changing the method of incubation or rearing would certainly be 
expected ta produce no effect. If a purely environmental mat
ter such as artificial hatching and breeding is an efficient check 
to improvement by one method of breeding, it ought if un
changed to act with equal effectiveness against any other system 
of breeding. If it does not so act one is forced to the conclu
sion that it was, not really an effective factor in determining 
the results of the first method. 

Let us now turn to the data. In regard to the first line of 
evidence, namely facts presented by other indices of general 
vigor and vitality besides egg production, adult mortality .may 
be first considered. · Table A gives the number of adult fem ales 
put in the laying house, the number of these which died and 
the percentage mortality for ea·ch of the years covered by the 
mass selection experiment. The "number of adult females" 
means the number of pullets :I'ut into the laying house each year 
at the average age of about 6 to 7 months. They are the same 
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birds whose egg records during the same period are shown in fig. 
80, (p. 157). 

TABLE A. 

Mortality Records of Adult Females During the Period 
1898 to 1907. 

Laying year. 
I

Total nu~ber of birdsl Number which died ·1 
put m house. during year. Percentage mortality. 

1899-1900 81 8 9.9 
1900-'01 100 14 14.0 
1901-'02 55 3 5 . .5 
1902- '03 160 13 8.1 
1903-'04 300 44 14.7 
1904-'05 550 33 6.0 
1905-'06 700 64 9.1 
1906- '07 700 44 6.3 
1907- '08 850 69 8.1 

The percentage mortality data are shown graphically in fig. 76. 
The straight line is the graph of the equation y== I I. I8-o.42x 
where y denotes percentage mortality and x number of years 
since 1898-'99. The line is fitted to the observations by the 
method of least squares. 

17 

15 

13 

11 

9 

FIG. 76. Diagram showing the percentage mortality of adult female 
birds during the course of the selection experiment. 

• 
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From the table and diagram the following points are to be 
noted: 

I. As would be expected, the percentage mortality is seen 
to fluctuate in amount from year to year. These variations are 
without doubt to be accounted for by differences in general en
vironmen~l factors in different years, and to accidents.* 

2. The general trend, however, of the percentage mortality 
is plainly downward during the period covered by the experi
ment in mass selection. That is, during the period from 1899 
to 1908, when the egg production was showing a slightly down
ward trend the adulf mortality was also distinctly diminishing. 

3. There is no evidence from the figures of adult mortality 
to indicate either that artificial incubation and rearing or any 
other environmental condition adversely affected the constitu
tional vigor of the strain during the course of the mass selec
tion experiment, or (b) that in such action is ta be found in 
the explanation of the failure of that experiment to result in 
increased annual average egg production. 

The percentage mortality figures are given here only for the 
period covered by the selection experiment in order that direct 
comparison may be made between the trend of the egg produc
tion during that period (see fig. 80, p. 157) and the mortality 
curve. It may be said, however, that since the laying year 
1907-'08 the mortality of adult birds has fluctuated about the 
same average as during the three years preceding. During the 
laying year 1910-11 the adult mortality has been quite excep
tionally low. 

Having now considered adult mortality as an index of gen
era] vitality and constitutional vigor attention may next be 
turned to the recorcls of the hatching quality of eggs and the 
mortality of chicks. It needs but little practical acquaintance 
with poultry for anyone to recognize that in these two things 
exists one of the most precise measures of the general vitality 
or constitutional vigor of a strain or flock that it is possible to 
get. If a relatively large percentage of eggs hatch, and the 
chickens are strong and vigorous, and only a small proportion 
of them die it puts the question of the vitality of the stock 
beyond cavil. 

*Cf. (21, pp. 16-I~. 
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It would be highly c]esirable if records could be presented for 
the hatching of eggs and the mortality of chicks during the 
whole period covered by the mass selection experiment. Un
fortunately it is impossible to do this since no such records were 
kept prior to the hatching season of 1908 (laying year 1907-08). 
Data on these points have been kept since that time, however. 
The figures for the hatching seasons of 1908 and 1909 have 
already been published.* For comparison with these, and to 
serve as a basis for a discussion of the present condition of the 
stock, in respect to these matters and in relation to the method 
of breeding now being followed, similar data will be giv.en here 
for the hatching season of 1911 (laying year 1910-II). 

Tables B and C give the hatching records for the season of 
1911 for birds belonging respectively to high and low fecundity 
lines. All of the birds in Table B belong to pedigree lines in 
which the mean winter egg production of all females for four 
generations has been high. These are the birds used in 1911 to 
propagate the "high lines," the egg production of which is dis:
cussed farther on. All of the birds in Table C belong to pedi
gree lines in which the mean winter production has been uni-
formly low for four generations. The females in these two ·, 
tables represent of cour·se only a part of all birds bred in 1911, 
but they are the only ones whose hatching records are perti-
nent to the present discussion. Cross-bred birds and Barred 
Rocks in other lines of experimentation do not concern us here. 
As a matter of fact, the averages of Table B represent about 
the average hatching and rearing record of all birds bred in 
1911. Some groups of birds did conspicuously better, especially 
on the rearing records. 

* Pearl, R. and Surface, F. M. Studies on the Physiology of Repro
duction in the Domestic Fowl. IV. Data on certain Factors Influencing 
the Fertility and Hatching of Eggs. Ann. Rpt. Me. Agr. Expt. Stat. for 
1909, pp. 105-164. 
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From these tables the following matters are to be noted: 
I. The percentage of infertile eggs is distinctly high, being 

TABLE B. 

Hatching Records of Barred Rock Females of H:'gh Fecundity 
Lines. Season of 19II. 

Per cent 
Eggs Infer- Per cent Died in fertile Chicks Per cent 

Hen No. set. tile. infertile. shell. Hatched. eggs died in died in 

4 
9 

10 
11 
12 
14 
18 
19 
20 
22 
25 
27 
28 
29 
36 
39 
41 
46 
53 
62 
76 
77 
81 
85 

117 
134 
165 
196 
198 
273 

1138 
1156 
1169 
1170 
1191 
1196 
1203 
1213 
1225 
1232 
1255 
1256 

43 
57 
69 
18 
60 
64 
43 
48 
45 
38 
53 
57 
45 
53 
47 
43 
51 
40 
38 
52 
46 
34 
37 
56 
50 
50 
38 
42 
46 
46 
35 
37 
42 
40 
51 
42 
40 
48 
40 
39 
21 
42 

1l I 
2g I 

2 
14 
7 
3 
1 
4 
7 

19 
4 
9 
4 
8 
0 

30 
8 

21 
7 

33 
3 

15 
4 

28 
3 

10 
5 

22 
2 

13 
6 
0 
2 
5 
5 
3 
6 
1 

10 
3 

4.6 
17.5 
28.9 
27. 7 
3.03 

21.8 
16.2 
6.2 
2.2 

10.5 
13.2 
33.3 
8.8 

16.9 
8.5 

18.6 
0 

75.0 
21.1 
40.3 
15.2 
97.1 
8.1 

26. 7 
8.0 

56.0 
7.8 

23.8 
10.8 
47.8 
5.6 

35.1 
14.2 
0 
3.9 

11.9 
12.5 
6.2 

15.0 
2.5 

47.6 
7.1 

15 
19 
20 

6 
10 

8 
34 
13 
24 
32 
22 
25 
15 
14 
11 
33 
30 

5 
18 
13 

8 
1 
6 

27 
13 
18 
11 
12 
24 

7 
3 
8 

24 
5 

25 
6 

16 
22 
25 
13 
7 

11 

hatched. 3 weeks. 3 weeks. 

26 63 .4 
28 59.5 
26 53.1 

7 53.8 
48 82. 7 
42 84.0 

2 5.1 
32 I 11.1 
20 45.4 

2 5.8 
22 47 .8 
13 34 .2 
25 60.9 
29 65.9 
32 74.4 

2 5. 7 
20 39.2 

4 40.0 
12 40 .0 
15 48.3 
31 79 .4 

0 0 
27 79.4 
13 31. 7 
33 71. 7 

4 18.1 
24 68.5 
20 62.5 
17 41.4 
16 66.6 
29 87 .8 
10 41.6 
11 30.5 
35 87 .5 
23 46.9 
30 81.1 
19 54.2 
24 53.3 

9 26.4 
24 63 .1 

4 36.3 
28 71. 7 

3 
3 
1 
0 
6 
3 
0 
2 
3 
1 
2 
0 
2 
3 
4 
0 
0 
1 
2 
3 
4 
0 
1 
2 
5 
0 
1 
5 
3 
1 
2 
4 
2 
2 

13 
0 
4 

10 
2 
4 
0 
2 

11.5 
10.7 
3.8 

0 
12.5 
7.1 

0 
6.2 

15.0 
50.0 
9.1 

0 
8.0 

10.3 
12.5 

0 
0 

25.0 
16.6 
20.0 
12.9 

0 
3.7 

15.3 
15.1 

0 
4.1 

25.0 
17.6 
6.2 
6.8 

40.0 
18.1 
5.7 

56.5 
0 

21.0 
41.6 
22.2 
16.6 

0 
7.1 

---1---1----1---1----1----------

/ 
Totals and 

weighted 
averages 1886 364 19.3 659 838 55.1 106 i 12.6 

19.3 percent in one case and 18.8 percent in the other. This, 
however, does not mean, as might at first thought be supposed 
that there is some weakness on the part of the males or 
females bred. As a matter of fact the explanation of this poor 
record of fertility is that when the pens were mated up early 
in February no interval of time was allowed for the establish-



132 MAINE AGRICULTURAL EXPERIMENT STATION. 

ment of fertility before beginning to save eggs for hatching. 
That is to say, the eggs were saved and incubated from these 
breeding pens on the very same day that the male bird was put 
in the pen, and in a few instances it is probable that eggs were 
actually included from hens which had never been with a male 
bird at all. Every practical poultryman knows that on the aver
age it takes from 6 to IO days to establish good fertility in eggs 

TABLE C. 

Hatching Records Barred Rocks Females of Lo1.o Fec,undity 
Lines. Season of 191 I. 

~-- ---- -----

·-- •.... -,- . 

Eggs Infer- Per cent Died in 
Hen No. set. tile. infertile. shell. Hatched. ! 

Per cent 
fertile Chicks Per cent 
eggs died in died in 

hatched. 3 weeks. 3 weeks. 

I 
I 

3 27 1 I 3.7 15 11 42.3 1 9.1 
34 39 2 ! 5.1 17 20 54.0 2 10.0 
45 49 22 44.8 12 15 55.5 3 20.0 
55 53 36 67.9 13 4 23.5 1 25.0 
56 55 4 7.2 32, 19 37 .2 1 5.2 

118 43 0 0 21 21 48.8 4 19.0 
142 38 2 5.2 23 13 36.1 1 7 .6 
188 69 2 2.8 23 43 64.1 0 0 
221 57 12 21.1 36 9 20.0 3 33.3 
232 68 9 I 13.2 32 27 
249 32 5 15.6 14 13 

45. 7 3 11.1 
48.1 3 23.0 

430 53 34 64.1 2 17 89.4 3 17 .6 
477 38 1 ,. 2.6 25 12 32.4 1 8.3 
479 54 11 20.3 18 25 58.1 8 32.0 

I 481 59 2 I 3.3 24 33 57.8 3 9.1 
546 48 15 I 31.2 27 6 

1221 43 3 I 6.9 22 17 
1238 49 4 I 8.1 22 23 

18.1 1 16.6 
42.5 5 29.4 
51.1 7 30.4 

------
Totals and I weighted 

i 
I averages 874 165 lS.8 378 328 j i 

46.2 50 15.2 

after birds are mated together. As a result of this incubating 
of the eggs taken from the time that the male ancl female birds 
were put together the record of fertility suffers a heavy handi
cap. Actually after fertility was once established ( that is, after 
the male bird had been in the pen about IO days) the average 
percentage of infertile eggs for the remainder of the season was 
about that which is considered normal in the work of this Sta
tion. This figure is on the average about IO percent of the eggs 
infertile. 

The reader may be disposed to wonder why eggs which were 
practically certain to be infertile were incubated. The reason 
was primarily that it was desired to get just as many chicks as 
possible hatched April I or within a few days of that time. Ex-

i 
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perience has shown that, under the environmental conditions 
which obtain here, that time is the best to hatch chickens which 
are to be used in fecundity work. Such birds come into laying 
at the proper time without either forcing or retarding. Now it 
is a fact that while, on the average, it takes from 6 to IO days 
to get fertility well established after a mating is made, yet there 
are individuals in which the very next egg laid after the first 
copulation will be fertile. Because of this consi~eration all pos
sible eggs were saved from the beginning of the matings, with 
the certain knowledge that while the relative or percentage fer
tility of these early eggs would be low, yet absolutely a few 
chicks would be obtained. The desire to get these chicks far 
outweighed any idea of making a maximum record of fertility 
of eggs, the latter, in fact, not entering into consideration at all. 

2. The hatching quality of the eggs as indicated by the per
cent of fertile eggs hatched is again somewhat below what may 
be considered normal for the Maine Station stock at the present 
time. With large numbers of eggs the normal hatching per
centage of fertile eggs is on the average a little over 6o, taking 
the whole season through. Toward the last of the mating sea
son ( the month of May) the hatching percentage normally rises 
considerably. 

Here, just as in the case of fertility, the records tabled bear 
a rather heavy handicap, which could have been avoided had 
the only purpose been to bring out the best record of which the 
birds were capable. The factor in question here is the holding 
of the eggs before incubation from the first week in February 
on. No eggs· were put in incubators until March 7. More 
than half of the eggs set at this time were over two weeks old 
when put in the incubator. Everyone who has dealt practi
cally with incubation knows that this means a serious reduction 
in the percentage of fertile eggs hatched. The reason for man
aging in this way was again to get the greatest possible absolute 
number of chicks hatched about April 1, regardless of the rela
th•e proportion of chicks to eggs set. 

3. Taking all the records together and using the averages in 
the computations it appears that, even with the handicaps men
tioned, in, the high fernndity lines it required only 2.6 eggs in 
the incubator in r9r I to produce one chicken three weeks old •. 
In the low fecundity lines it required 3.2 eggs to make one 
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chicken three weeks old.* These figures are for the whole of 
the hatching season of 1911, that is, from February 1 to June I. 

They do not represent the normal reproducing ability of the 
stock because of the heavy handicap explained above. In spite 
of this fact, however, these records can only be regarded as 
indicating an excellent performance. 

Certainly these figures for hatching and rearing give no sup
port to the view that the constitutional vigor or vitality of the 
Station Barred 'Plymouth Rock stock has been impaired by many· 
years of continued artificial incubation and rearing. When it 
takes but three eggs or less to produce a chick three weeks old 
the stock cannot be said to be in a condition of reduced vitality. 

4. It is plain that there is no substantial difference between 
the females of the high fecundity lines and the females of the 
low fecundity lines with respect to hatching records. What 
small differences there are indicate that birds of the high fecun
dity lines are on the whole somewhat surer reproducers than 
those of the low fecundity lines. While the percentage of infer
tile eggs is smaller in the low fecundity lines, on the other hand 
the percentage of fertile eggs hatched is also lower and a slight
ly larger percentage of chicks died during the first three weeks 
of their lives. Particular attention is called ta this matter here 
because it has been alleged by one critic that selection for 
high egg production was inimical to reproductive capacity in 
the domestic fowl. As a matter of fact, as the present figures 
show, this is not at all the case. The criticism was based upon 
a fact previously brought out ** that there is a negative correla
·tion between winter egg production and the hatching quality of 
eggs in the subsequent breeding season. This, however, is 
purely a_ physiological and not a genetic matter. High laying 
during the winter months undoubtedly tends to bring about a 
somewhat fatigued condition of the whole reproductive system 
with the result that the eggs in the subsequent spring do not 
hatch quite so well as under other circumstances. This, how
ever, has nothing to do with the innate hereditary capacity of 
these same birds in respect to fecundity. This fact is indeed so 

* As is well known three weeks covers nearly the entire chick mortality. 
The subsequent death rate among chicks which at three weeks of age 
are in full health and vigor is relatively insignificant. 

** Cf., Pearl and Surfac~, loc. cit. 
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evident from Tables B and C as not to require further dis
cussion. 

We come now to the consideration of the last point in con
nection with artificial incubation. As was pointed out above 
(p. 127), if this had been the cause of the failure to increase egg 
production during the mass selection experiment, it ought to 
act as an equally efficient cause to prevent increase of egg pro
duction by any other method of breeding. As a matter of fact 
it did not so act, as is proven by the data given in Part IV of 
this bulletin. Without any change whatever from artificial 
methods of incubation or rearing it has been possible to isolate 
and breed from the Maine Station stock strains or lines in which 
high fecundity has been maintained during four generations at 
least. If the reader will study the diagram on p. 168 ( fig. 84) _ 
remembering that during the whole period covered by the dia
gram there has been nothing but artificial incubation and rear
ing practiced he will find it difficult to believe that this factor has 
influenced, either one way or another, the results of the breed
ing experiments on fecundity at the Maine Station: 

INBREEDING. 

· It has been pointed out-above in the description of the mass 
selection experiment that no "new blood" was introduced into the 
flock during the course of that experiment. That is to say. 
no new additions were made to the hereditary constitution of 
the birds during that period. This certainly represents a condi
tion of some degree of inbreeding, at least, in spite of the fact. 
that an effort was made never to breed close relatives together. 
As a matter of fact, because of a lack of an adequate system 
of individual pedigree records during this mass selection experi
ment, it probably happened on several occasions that quite 
close relatives were bred together. Whether or not this 
occurred,. it is certain that during 9 years only the "blood"* 
of relatively few original individuals was represented in the 
flock, and since all this breeding was in one line, the result 
can_ certainly be regarded only as a narrow-bred flock. Whether 
one chooses to call this "inbreeding" or not depends on his defi
nition of the term. The biological condition and not the term 

* Meaning germ-plasm. 
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used to designate it is the important thing. That condition was 
as described. 

It amounts to a truism to say that it is one of the strongest 
and most ancient of breeding traditions that inbreeding is in 
and of itself harmful, and inevitably results in deterioration. 
This being so it is clear that a possible interpretation which 
demands careful attention is that the real reason for the failure 
of the mass selection experiment to produce increased mean 
annual production was to be found in the blighting effect of 
the inbreeding or narrow-breeding (as one chooses) which had 
been practiced. The deterioration from this cause would be 
held, on this view, to balance or offset the potential gain as
sumed to have resulted from the selection. 

It seemed very important at the outstart of the new period 
in the breeding work at this Station, to test carefully the valid,.. 
ity of this interpretation. In order to do so the experiment to 
be described was planned and carried out in 1908 and 1909. 
The essentiaL point to this experiment was to compare in respect 
to egg production the offspring of two sorts of matings. In 
one set of these matings both the male and ·female mated 
together were from the Station flock and might be very closely 
related ( even brother and sister). In the other set of matings 
the female in each case was from the Station flock but the male 
was a pure-bred Barred Rock cockerel purchased from one 
or another among the then more or less prominent breeders of 
this variety in the eastern United States. It will be seen that in 
the first case the progeny of the matings represent the continua
tion to the full degree of the narrow breeding practiced during 
the preceding 9 years. In the second case the progeny represent 
the widest breeding possible. That is, the male and female are 
absolutely unrelated and come from entirely distinct strains. If 
the narrow breeding during the selection experiment was really 
inimical to high egg production, and brought about deterioration, 
it would be expected that progeny from parents of absolutely 
unrelated "blood" would show marked superiority to those from 
a continuation of the narrow breeding. The maximum effect 
in the way of rejuvenation from "out-crossing" should show 
itself here. 

In carrying out the experiment 8 Barred Rock cockerels 
were purchased in the early spring of rgo8 from as many 
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different breeders of this variety. These birds will be designated 
in what follows as "foreign" cockerels. Their sources are indi
cated in the following list. 

Cockerel No. 

56 
57 
58 
60 
61 
65 
68 
70 

Source. 

Mr. C. H. Welles, Stratford, Conn. 
Pine Top Poultry Farm, Hartwood, N. Y. 
Gardner & Dunning, Auburn, N. Y. 
L. J. Bundy & Son, Silver Springs, N. Y. 
Mr. Geo. E. Mann, Dover, Mass. 
Mr. Wesley B. Barton, Dalton, Mass. 
Mr. Geo. W. Hillson, Amenia, N. Y. 

/

Mr. M. L. Chapman, Mount View, Farmington, 
Conn. 

All of these males, it may be said, were first-class, vigorous 
birds. 

The breeding in 1908 was done in a house known as No. I 

which has since been destroyed. It was not adapted for use as 
a breeding house, and the results obtained as to fertility and 
hatching of eggs were as a consequence poor.* In this house 
there were 14 pens each accommodating one male and ten 
females. In addition there were 5 larger pens, each holding one. 
male and 14 female~. Four of the small pens were used for 

'", cross-breeding work and had no part in the present experiment. 
In addition to the hens in house N 0. 1·, two breeding pens were 
mated up in house No. 2 which is of the curtain front, fresh air 
type, which experience has shown to be much better suited, both 
to breeding work and to egg production. In each of these two 
pens one male and. 15 fem ales were placed. 

The arrangement of the pens relative to the hereditary con
stitution of the birds is shown in the following scheme. 

It will thus be seen that in N 0. 1 house, pens headed by for
eign cockerels and by Station cockerels alternated, whereas both 
pens in No. 2 house were headed by Station males. For each of 
the first 7 foreign cockerels there was a Station cockerel work-

. ing under the same environmental conditions. During the 
course of the breeding season it was necessary to withdraw a 
number of the females from each pen and substitute others in 

-'>-. their place. 
In selecting the females to be bred to these various cockerels 

it was attempted to make as even a distribution between foreign 

* Cf. Pearl, R., and Surface, F. M., lac. cit. p. 1c9. 
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and Station cockerels as possible. It is essential in such an 
experiment thc1:t the average age, health, vigor, size, and egg-pro
duction should be approximately the same in the females mated 

House 
No. 

1 

2 

Pen 
No. 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

{ 20 
21 

D70 

D60 

D65 

D56 

D58* 

D61 

D57 

D68 

Station Cockerels. Females. 

D2* 

D32 

D5 

Dll All females 
from 

I D16 Station stock. 

D35 

D17 

D26 
D31 

* This bird got no adul.t <:j? pro6eny in 1908 and is droppei from further discussion 
here. See text. 

to the one class of cockerels as in those mated to the other 
class. Data regarding this and other matters related to the 
breeding history of the birds in this experiment are given in 
Table D. One of the foreign cockerels (No. D58) and one of 
the Station cockerels (No. D2) produced no adult female 

TABLED. 

Data Regarding Breeding History of Individuals in Inbreeding 
Experiment. 

I Fmeign Coeke,els. I 
Station Cockerels Station Cockerels 

ITEM. in House No. 1. in House No. 2. 

Ny:~:r _o~. ~-~. ~~ _e_~~~r~I 7 6 2 
Number of <:j? <:j? mated 

with these e o * ..... 120 93 33 
Number of <:j? <:j? which 

produced adult daugh-
ters ................. 26 17 15 

Percentage of <:j? <:j? which 
produced adult daugh-
ters ................. 21. 7 18.3 45.5 

Mean winter egg produc-
tion of all <:j? <:j? mated 33.26 31.96 27 .70 

Mean winter e~g produc-
tion of all <:j? which 

· produced adult daugh-
ters ................. 44.31 39.53 28.27 

* This is the total number of <:j? <:j? mated during the whole season and includes indi
viduals put in to replace those removed. The number of ~ <:j? with each male in the 
pen was at any given time only the number stated above (p.137); 

k' 
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progeny in 1908 and hence do not appear in the discussion of 
the fecundity of narrow and broad bred females. On this 
account they are dropped out of Table D. 

From this table a number of points are to be noted. 
r. The number of females in this experiment which suc

ceeded in producing adult daughters is relatively small with 
reference to the total number of females bred. That is to say, 
there is a rather stringent genetic selection here. Examination · 
of the table shows that this is due to the unfavorable environ
mental conditions which existed in house No. 1. This was 
obvious from direct observation during the course of the ex
periment. The way in which it is shown in the table is that 
whereas but 21.7 per cent and 18.3 percent respectively of the 
females mated with foreign and Station cockerels in No. 1 

house got adult female progeny, on the other hand 45.5 percent 
of the females mated in house No. 2 got adult daughters. This 
record of 45.5 per cent for the females in house No. 2 is itself 
lower than it would have been had not one of the males used 
in No. 2 house (No. D26) proved to be a rather unsatisfactory 
bird, which did not make a very good record either in respect to 
fertility or hatching quality of eggs. 

2. The rather stringent genetic selection brought about by 
the unfavorable conditions in house No. 1 does not interfere 
with the experiment in regard ta the effect of inbreeding be
cause the force of this selection was substantially the same in 
the case of females mated in No. 1 house with foreign cockerels 
and females mated in the same house with Station cockerels. 
The difference is only 3-4 percent and cannot be regarded as 
significant. 

3. With respect to the mean winter egg production of the 
mated females it is seen that the averages for the females which 
were originally mated with foreign cockerels, and that for the 
females in house No. 1 originally mated with Station cockerels 
are substantially the ~ame. What advantage there is is in favor 
of the foreign cockerels, that is, of the broad-breeding side of 
the experiment. The probable errors of these averages of egg 
production lie in the neighborhood of 1 .2. It is obvious that 
the difference ( 1.30) between the mean production of the two 
sets of females in No. 1 house is only such as might be expected 
to arise from random sampling. The females mated with Sta-



TABLE E. 
Frequency Distributions of Egg Production of Daughters from Out-cross and Narrow Matings. 

WINTER PERIOD. 
I 

SPRING PERIOD. 

NUMBER OF EGGS LAID. Daughters of Daughters of Daughters of Daughters of 
Daughters of Station oo Station oo Daughters of aU Daughters of Station oo Station oo 
foreign oo in house No. l in house No. 2 Station oo foreign oo in house No. 1 in house No. 2 
(out-cross) (narrow-bred) (narrow-bred) (narrow-bred) (out-cross) (narrow-bred) (narrow-bred) 

Q-4 20 17 

I 
30 47 4 2 1 

5-9 10 14 11 25 1 2 -

10-14 17 19 15 34 1 4 1 
15-19 16 12 7 19 1 1 1 
20-24 14 14 13 27 3 3 7 
25-29 21 8 9 17 5 7 5 
30-34 15 10 22 32 11 11 9 
35-39 10 8 7 15 13 6 12 
40-44 7 5 7 12 24 6 18 
45-49 6 5 5 10 21 13 14 
50-54 5 6 3 9 12 14 13 
55-59 4 3 4 7 13 17 21 
6o-64 2 3 4 7 21 16 14 
65-69 5 2 2 4 5 7 11 
70-74 3 1 5 6 5 4 3 
75-79 2 2. 3 5 1 2 1 
80-84 1 - - - - - -
85-89 - - - - - - -
90-94 1 

I 

- - - - - -
Totals ........... 159 129 147 276 141 115 131 

Daughters of all 
Station oo 

(narrow-bred) 

3 
2 
5 
2 

10 
12 
20 
18 
24 
27 
27 
38 
30 
18 

7 
3 
-
-
-
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tion cockerels in house No. 2 have a so~what lower mean 
winter production than those in No. 1 house. These were the 
last two pens to be mated and it was then not possible any 
longer to select as many high layers to offset ( in the average) 
the low layers as had been done in mating up the peus in No. 
1 house. 

4. Considering next the females which produced adult 
daughters1 the differences in winter production are much more 
marked than when all mated females are taken together. The 
means in this case, however, stand in the same relation to each 
other as when all females are included. As would be expected 
the mean production of the mothers of adult daughters is higher 
than the mean production of all females bred in the same class. 
This merely means that the better a hen lays the more likely 
she is to have adult progeny, because she has more chances. 
The mothers of adult daughters of foreign cockerels have a 
mean winter production more than 16 eggs higher than that of 
the moth~rs of daughters of the two Station males in house No. 
2. The difference is much smaller between the two sets of 
mothers in house No. 1 though there it is probably statistically 

"- · significant. The females in the out-cross matings which pro
duced adult daughters thus have the higher egg production 
records. If this factor has any influence at all it would evi
dently act in accord with any beneficial result of the outcross
ing itself to help to produce higher laying in the progeny. 

Let us turn next to the results of the experiment. The fre
quency distributions for the winter * and spring ( March 1 to -
June 1) egg production of the daughters of (a) foreign cock
erels, ( b) Station cockerels in house No. 1 and ( c) Station cock
erels in house No. 2 are given in Table E .. 

The usual biometric constants for these distributions are pre
sented in the following table. 

'I'he means of Table F are shown graphically in fig. 77. 

* Cf. p. 154 infra. 



TABLt F. 

Constants of Variation in Egg Production of Progeny of Out-cross and Narrow Matings. 

WINTER PERIOD. SPRING PERIOD. 

CONSTANT. Daughters of Daughters of Daughters of Daughters of 
Daughters of Station .-:J 0 Station oo Daughters of all Daughters of Station oo Station oo Daughters of all 
foreign oo in house No. 1 in house No. 2 Station oo foreign oo in house No 1 in house No 2 Station oo 
(out-cross) (narrow-bred) (narrow-bred) (narrow-bred) (out-cross) . (narrow-bred) (narrow-bred) (narrow-bred) 

Mean (or average) .... 28.03 ± 1.07 25.14 ± 1.12 26.45 ± 1.16 25.83 ± 0.81 46.68 ± 0.86 47 .24 ± 1.08 48.11 ± 0.84 47.70 ± 0.68 

Standard deviation ... 19.92 ± 0.75 18.85 ± 0.79 20.77 ± 0.82 19.91 ± 0.57 15.14 ± 0.61 17.12 ± 0.76 14.33 ± 0.60 15.70 ± 0.48 

Coefficient of variation 71.0 ± 3.8 75.0 ± 4.6 78.5 ± 4.6 77.1 ± 3.3 32.4 ± 1.4 36.2 ± 1.8 29.8 ± 1.3 32.9 ± 1.1 
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From these data it appears that there is no substantial dif
ference in egg production, either in the winter or the spring 
periods, between the pullets which came from entirely unrelated 
parents on the one hand, and those whose parents both belonged 
to the Station strain on the other hand. In the winter period 

OUTCRoss· 

INBRED 1 

11\TBRED.2 

OUTCROSS 

MOTHER'S WINTER PRODUCTION 
' . ' 

..... ,.. ,.... • >: ~ ..... ,, - <, 

DAUGHTER'S. WINTER PRODUCTION 

INBRED1-

INBRED2-· 

DAUGHTER'S SPRING PRODUCTION 

OUTCROSS 

INBRED 2 

FrG. 77. Diagram showing the mean winter and spring egg produc
tion of the daughters of outcross and narrow matings. 

it is true that the birds from out-cross matings have a slightly 
higher mean production than either group of narrow-bred 
daughters. The difference, however, is too small to be signifi
cant. Thus the greatest difference !n the table is between the 

·..: winter means for the out-cross matings and the narrow matings 
in No. I house. Here, however, the difference is but 2.89+ 1.55, 
an amount less ,than twice its probable error. In the spring 
period the daughters from out-cross matings actually laid a 
little less than those from the narrow matings. 
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An examination of adult mortality records leads to the same 
conclusion as the fecundity records. The percentage mortality 
amongst the adult daughters from out-cross matings was r 1.3 
per cent. Among the _daughters from -narrow matings in house 
No. r, the mortality was ro.8 per cent. For the daughters of 
all narrow matings the mortality rate was the same, viz. ro.8. 
Thus it is clear that as measured by this ind~x the out-crossed 
stock was no more vigorous than the narrow bred. 

It may further be said that not only was there no difference 
in the first generation between the offspring of out-cross and 
narrow matings, but further there was no difference in the 
progeny in subsequent generations. Putting in "new blood" did 
not improve or rejuvenate the stock. One must then conclude 
either (a) that the stock was so hopelessly and completely de
generate as to be past any benefit from infusion of new "blood," 
or (b) that the stock was not deteriorated in respect of consti
tutional vigor or vitality and that therefore it could not be ex
pected that· out-crossing would have any rejuvenating effect. 
The first conclusion certainly cannot be deemed the correct one 
in view of the evidence presented in this bulletin in respect to 
mortality, egg production, etc. The stock has never been in the 
condition of excessively low constitutional vigor which would 
be demanded by such a conclusion. 

It would then appear that there is no evidence that the 
amount of inbreeding practiced during the mass selection ex-. 
periment had any unfavorable influence on either the· egg pro
duction or the general vitality of the stock. 

PART III. 

N :ew fLAN oF BREEDING FOR Ecc PRonucTION. 

At the end of the period from 1898 to 1907 during which 
the mass selection experiment had been carried on it seemed 
advisable to inaugurate a change in the plan of investigation. 
Considering the results obtained, and the fact that a large 
amount of statistical data had been accumulated and was avail
able for analysis, it appeared unlikely that further continuation 
of mass selection would yield results of sufficient value to war
rant carrying on the work. The ultimate object of the work at 
the Maine Station in this field was, and is, to get at the under-
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lying principles of the inheritance of fecundity in fowls. One 
set of facts having been accumulated, efforts were turned 
towards getting more data of a somewhat difterent character. 

The keynote to the new line of investigation has been the 
analysis of the inheritance of fecundity by means of individual 
pedigrers. By this method one determines precisely the behavior 
of each individual in inheritance. Those individuals of like 
hereditary behavior or performance may then be lumped to
gether for statistical treatment if desired. The "individual 
pedigree" is the nearest approach which can be made in an 
organism in which each individual is of one sex only to the 
genealogical unit termed by Johannsen a "pure line" in self-fer
tilizing plants. Its employment in the analysis of inheritance 
in animals has underlying it the same considerations which make 
the "pure line" so potent an instrument of research in plants 
and non-sexually reproducing animals. 

In order that what follows in Part IV may be more readily 
understood it is desirable here to explain fully the working 
hypothesis which the present study in the inheritance of fecun
dity is testing. To put the _matter most briefly it may be said 
that this hypothesis is an adaptation to the particular case in 
hand of the genotype concept of Johannsen. In more detail the 
case is as follows. 

Johannsen in his work on beans * brought out very clearly 
three things which in themselves and in their implications are of 
fundamental importance to all practical breeders of animals or 
plants, as well as to students of breeding. These three things 
are: 

r. That the size of an individual bean was no absolute or 
certain criterion whatever as to the average size of its offspring. 
He found that while some particular large beans always pro
duced large off spring beans, other equally large ones always 
produced small offspring beans. Some individual small beans 
produced offspring of large average size, others produced beans 
of small average size like the parent, and, in general, he showed 
it to be quite impossible for anyone to tell merely from the size 
of a beari itself whether its progeny will be large or small. 

* Johannsen, W., Ueber Erblichkeit in Populationen und in reinen 
Linien, Jena, 1903. 
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The nature of Johannsen's results on this point have been 
very cleverly se.forth in the accompanying diagram which is 
taken from a paper by Wood and Punnett.* 

2. That a population of beans, no matter from how sup
posedly "pure" a commercial' variety it is taken, is really not a 
homogeneous unitary aggregation, but instead is made up of a 
varying number of lines or strains, each of which breeds true 
to itself when propagated in isolation. In other words the iA-'P~t-

SMALL SEED AVERAGE SIZED SEED LARGE SEED 

1 2. I a.. ,l 1 2 

Single Seeds Pick-

I I I I I I I ed out of Trade Sam-
pies 

Average Size of 

I I I I I I I Seed on Plant grown 
from above Seed 

Average Size of I ' I I I I Seed on plant grown I from a Seed of the 
Above Plant 

F1G. 78. Diagram to illustrate Johannsen's results with beans. (From 
Wood and Punnett). 

lation in question is a mixture of several component lines. The 
individuals in each line produce offspring true to the type of 
the line, rather than to the type of the population as a whole, 
except in cases where by chance the population type and the type 
of one or more lines happen to be the same. 

3. That when mass selection alters the population type it does 
so by a process of isolating from the mixture certain strains 

.. whose own types are different from the original general popula
tion type, and which differ in the direction towards which selec
tion was made. Thus if one begins in a general mixed popula
tion of beans to select for planting the largest beans, and by 
so doing increases the average size of bean irf the crop, what he 
really does is gradually to throw away all beans e.xcept those 

*Wood, T. B., and Punnett, R. C., Heredity in Plants and Animals. 
Mendel's Principles and their Bearing on Agricultural Problems. Trans. 
Highland and Agr. Soc. Scotland. Ser. 5, Vol. XX. pp. 36-86, 1908. 
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which belong to strains having large beans as the type. Hav
ing isolated from the population one of these component strains 
which breeds true to a definite type no amount of further selec
tion will modify tliat strain. In other words Johannsen showed 
that, in beans at least, selection is only effective to isolate or 
pick out· what heritable variations were already present as com
ponents of the population to begin with. Selection within a 
line or strain is ineffective. 

Th~se and other · results of recent work (particularly that 
along Mendelian lines) lead to a new conception of the mechan
ism of heredity which differs markedly from older views. The 
keynote to this conception is that it is the germ cell ( egg or 
sperm) and not the body or soma which is the factor of primary 
importance in inheritance. What the individual is like in re
spect to its personal, somatic * characters is not determined by 
the somatic characters of its parents, but by the composition or 
constitution of the parental gametes. Thus the size of a bean 
is determined not by the size of its parent bean, but by the 
gametic constitution of the latter. 

Experimental breeding along Mendelian lines has shown very 
clearly that many characters of organisms are inherited as sepa
rate units, so that by proper cross-breedii:ig new combinations 
of characters may be made. Thus, for example, suppose one 
crosses together a Barred Rock, which is a barred bird with a 
single comb, and a Cornish Indian Game, which is a non-barred 
bird with a pea comb. In the second generation he will have 
barred birds with pea combs, barred birds with single combs, 
non-barred birds with pea combs and non-barred birds with 
single combs occurring in certain definite proportions to each 
other. This result shows beyond question ~hat, whatever the 
mechanism, comb form is inherited separately from plumage 
pattern. These characters behave as separate units. 

* For the reader not familiar with the technical terminology of biology, 
it may be said that "somatic" is used in designation of those characters 
of the organism which pertain to all parts except the reproductive or 
germ-cells. These reproductive cells are called "gametes." We then have 
the adjective "gametic," meaning "pertaining to the germ cells," in con
trast to "somatic" meaning "pertaining to any or all parts of the organ
ism other than the germ cells." 
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Each character of an organism which is inherited must, in 
some manner, be represented by a factor in the germ cell. For 
each of these gametic factors Johannsen proposes the name 
gene. A gene then is that factor in the germ cell or gamete the 
presence of which ( and therefore its taking part in gametic re
actions) is connected with the existence of a particular somatic 
character or set of characters. All of these urtit factors or 
genes taken together constitute the genotype of the organism. 
The genotype then represents the hereditary or gametic consti
tution of the individual as distinguished from the somatic. 

Johannsen's experiments show that in the organisms with 
which he has worked genotypes cannot be modified by selection. 
That is, given a group of a thousand individuals all of the same 
genotypical constitution, and no amount of selection of somatic 
variations within this group will produce any permanent or 
inherited effect. The offspring of the selected individuals will 
be, on the average, like the offspring of other individuals which 
had the same genotypical constitution. The sole function of 
selection then becomes the isolation and propagation of strains 
composed of individuals having the desired genotypical consti- · 
tution. 

It may be said that confirmation of one or another of the 
essential features of the genotype concept of Johannsen, has 
come not only from his work with beans and barley, but also 
from the work of Nilsson-Ehle, Jennings, Shull, East, Hanel, 
Roemer and others on a variety of plants and animals. 

Suppose this general conception of the mechanism of in
heritance to be taken as a working hypothesis ( to be tested by_ 
experiment) in attempting to increase or decrease egg produc
tion in the domestic fowl by breeding. To what sort of picture 
of the make-up of a flock does it lead? First of all it may be 
assumed that a number of distinctly different genotypical con
stitutions will be represented in the flock. By way of concrete 
illustration let us suppose a population or flock to be made up 
of individuals representing seven marked genotypical cliffer
ences. Each set of individuals of like genotypical constitution 
may be considered to form a "line" or "strain" in the breeder's 
sense. There will then be seven lines which may be designated 
as A, B, C, D, E, F, and G. ( See fig. 79). The general average 
production for the population as a whole is 130. The geno-
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FIG. 79. Diagram to illustrate hypothesis regarding inheritance of 

egg production. 
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types of the several lines, are however, quite different. We may 
consider these genotypes to be given by the small letters, aJ bJ c, 

dJ eJ fJ g. It is seen that three of the lines have genotypes cor
responding closely to the general flock average 130. Two geno
types are well above the general average of the flock, and two 
others below. Now the basic idea of the pure-line concept as 
here applied is that if, for example, two individu·als of line A 
are bred together, the average productivity of the offspring will 
be approximately a ( say 197 eggs) regardless of the egg record 
of the particular female bird bred. That is, it is to be expected 
that the average productivity of the progeny of a female of 
line A with an egg record at x ( say 8o eggs) and of a female 
with a record at y ( say 240 eggs) ·will be the same provided 
both are mated to male birds from the same line as themselves, 
that is, the A line. 

The same idea may be illustrated in another way. It is to 
be expected that in such a population as that illustrated in the 
diagram the average egg production of the daughters of 200-

egg hens will be as indicated in the following table: 

If a '' 200-egg'' hen comes from-

The A line, and is mated with an A line male ... . 
The B line, and is mated with a B line male ... . 
The C line, and is mated with an C line male ... . 
The D line, and is mated with a D line male ... . 
The E line, and is mated with a E line male ... . 
The F line, and is mated with an F line male ... . 
The G line, and is mated with a G line male ... . 

The probable 
average pro
duction of 

her daughters 
will be about-

197 
162 
134 
130 
125 
88 
58 

_ Similarly we have according to the pure-line concept the fol
lowing expectation regarding the progeny of poor producers: 

If a "75-egg" hen comes from-

The A line, and is mated with an A line male ... . 
The B line, and is mated with a B line male ... . 
The C line, and is mated with a C line male ... . 
The D line, and is mated with a D line male ... . 
The E line, and is mated with an E line male ... . 
The F line, and is mated with an F line male ... . 
The G line, and is mated with a G line male ... . 

The probable 
averaie pro

duction of 

~i{ bd:~i~:~ 
197 
162 
134 
130 
125 
88 
58 

I 
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In other words it would be expected on , the hypothesis set 
forth, and in so far hypothesis and actual fact are in precise 
accord, that the record of egg production in and of itself alone 
is not a criterion of particular signficance in selecting females 
for breeding for improved egg production in the flock. It ap
pears to be of vastly more importance to know the genotype 
of the line to which the individual belongs. This idea is already 
perfectly familiar to the successful breeders of poultry for 
fancy points. What is here called "blood line" they usually call 
a "strain." 

In 1907-08 a plan of breeding designed to test the general 
hypothesis above set forth was put into operation. A statement 
of a portion of the results which have been obtained to date is 
given in Part IV. This part of the bulletin is a reprint of an 
address given -before the American Society of Naturalists in 
December, 1910. It seems advisable ta reprint it in entirety 
here, though to do so involves some repetition of points already 
brought out in this bulletin. For this the author would ask the 
reader's pardon. 

PART IV. 

INHERITANCE OF FECUNDITY IN THE DOMESTIC FOWL.* 

Th_ere are under discussion at the present time two general 
views regarding certain fundamental points in heredity. Each 
of these points of view has its zealous adherents. On the one 
hand is what may be designated the "statistical" concept of in
heritance, and on the other hand, the concept of genotypes. By 
the "statistical" concept of inheritance is meant that point of 
view which assumes, either by direct assertion or by implica
tion, that all variations are of equal hereditary significance and 
consequently may be treated statistically as a homogeneous mass, 

* Papers from the Biological Laboratory of the Maine Experiment 
Station, No. 25. This paper was read at the meeting of the American 
Society of Naturalists at Ithaca, December, 1910. It was first published 
in the American Naturalist, Vol. XLV, pp. 321-345, June, 19n, and is 
here reprinted without change except that the numbers of the figures 
are here changed to accord with the preceding figures in this bulletin. 
Figures 1 to 5 inclusive of the original publication become figs. 8o to 84 
respectively in this reprint. 
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provided only that they conform to purely statistical canons of 
homogeneity. This assumption of equal hereditary significance 
for all variations is tacitly made in deducing the law of ancestral 
inheritance, when individuals are lumped together in a gross 
correlation table.* The genotype concept, on the other hand, 
takes as a fundamental postulate, firmly grounded on the basis 
of breeding experience, that two sorts of variations can be dis
tinguished, namely those (a) that are represented in the germi
nal material and are inherited without substantial modification; 
as in "pure lines," and those ( b) that are somatic and are not 
inherited. By anything short of the actual breeding test it is 
quite impossible to tell whether a particular variation observed 
in the soma belongs to the one category or to the other. As I 
have tried to emphasize in other places, it is both to be expected 
on this view of inheritance, and is also the case in actual fact, 
that the somatic manifestation or condition of any character is 
a most uncertain and unreliable criterion of the behavior of that 
character in breeding. Finally under the genotype concept, of 
course, the whole array of facts brought out by Mendelian ex
periments find their place. 

Now while certain adumbrations of· the genotype concept 
have long been current in biological speculations in regard to 
heredity, this general view-point owes its grounding in solid 
facts primarily to Johannsen's work with beans and with bar
ley. It is to be noted that in these cases, as well as in most of 
the investigations of the pure line theory which have followed 
J ohannsen's work, the organisms used have been such as repro
duced either by self-£ ertilization, or by fission, or by some veg
etative process. This brings us to the consideration of a ques
tion of great importance, both theoretical and practical. In 
cases of direcious organisms, where a "puren pedigree line in 
the sense that such lines are found in beans or in Paramecium 
by definition can not exist, has the genotype concept any bear
ing or significance? In a general way it obviously has. Prob.., 
ably no one ( except possibly some of the ultra-statistical school) 
-could be found who would deny that in general a distinction is 
to be made between variations having a gametic and those hav-

* For a more detailed discussion of this point see a paper by the pres
ent writer entitled "Biometric Ideas and Methods in Biology; their Sig
nificance and Limitations," in the Revis ta di S cienza (in press). 

/ 
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ing merely a somatic basis. But specifically how far has the 
genotype concept any application in case of "non-selfed" or
ganisms? Johannsen in his "Elemente" has thoroughly analyzed 
Galton's material and shown that it is capable of a satisfactory 
and reasonable interpretation on the genotype hypothesis, and 
East and Shull have gone far in the analysis of genotypes in 
maize. This, however, is only a beginning. There is the great
est need for careful, thorough investigations of the inheritance 
of characters showing marked fluctuating variation in organisms 
having the sexes separate. Here lies one of the crucial fields 
in the study of inheritance to-day. Through the brilliant re
sults in Mendelian directions and from the study of really 
"pure" lines we are getting clear-cut ideas as to the inheritance 
of qualitatively differentiated characters, such as color, pattern 
and the like, on the one hand, and in regard to the inheritance 
of quantitative variation in self-fertilized or non-sexually re
producing organisms, on the other hand. But beyond all these 
lie the difficult cases where in dicecious forms quantitative varia
tions must be dealt with. If these can be cleared up and 
brought harmoniously into a general scheme or view-point re
garding inheritance, we shall have gone a long way in the solu
tion of this world-old biological problem. 

For some four years past the writer has been engaged in a 
study of the inheritance of fecundity in the domestic fowl. The 
problem presented here is an important one from the practical 
as well as the theoretical standpoint. If definite and sure meth
ods of improving the average egg production of poultry by 
breeding can be discovered it will mean much to the farrners of 
the nation. At the same time egg production is a character ad
mirably adapted to furnish definite and crucial data regarding 
inheritance. Variations in egg production are readily measured, 
and can be directly expressed in figures. -

The general results of this study of the inheritance of fecun-.. 
dity may be said, in a word, to be so far as they go in entire 
accord with the genotype concept, and not to agree at all with 
the "statistico-ancestral" theory of inheritance. Indeed so ill 
is the accord here that the chief exponent of the latter doctrine 
has recently attempted to throw the whole case out of court* by 

* Pearson, K., "Darwinism, Biometry and some Recent Biology, I," 
Biometrika, Vol. 7, pp. 368-385, 1910. 
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asserting that fecundity is not inherited in fowls, and that the 
present writer's investigations show essentially nothing more 
than that. It will be the purpose of this paper to present some 
figures sufficient to indicate with some degree of probability, I 
think, first that egg production in fowls is inherited, and second 
that it is probably inherited in accord with the genotype concept, 
in spite of the fact that we do not and can not here have "pure 
lines" in the strict sense of J ohannsen'.s definition. In the pres- . 
ent paper, owing to limitations of space, the whole of the data 
in hand obviously can not be presented. Only a few illustrative 
cases can be given here·. 

Before entering upon the discussion of · the evidence it is 
necessary to call attention to two points. The first is in regard -
to the unit of measuring egg production used in the work. ·For 
reasons which have been discussed in detail elsewhere* the unit 
of study has been taken as the egg production of the bird before 
March 1 of her pullet year. This "winter production" is a bet
ter unit for the study of the inheritance of fecundity than any 
other which can be used practically. All records -of production 
·given in this paper are then to be understood as "~inter" rec
ords, comprising all eggs laid up to March I of the first year of 
a bird's life. It may be said that the "normal" mean winter 
production of Barred Plymouth Rocks (the breed used in this 
work) is fairly indicated by the 8-year average of the Maine 
Station flock. This average November I to March I produc
tion is 36. 12 eggs.* This figure is based on eight years con
tinuous trapnesting of the flock with which the present work 
was done, carried out before these investigations were begun. 

In the second place it is desirable to call attention to some of 
the difficulties which attend an attempt to analyze the inheritance 
of the character egg production. The most important of these 
is the fact that this character is not visibly or somatically ex
pressed· in the male. A male bird may carry the genes of high 

* Bull. Me. Agr. Exp. Sta., No. 165. U. S. Dept. Agr. Bur. Anim. Ind., 
Bul. I ro, Part II. 

* It should be said that up to and including the winter of 1907 only 
the November I to March I records are available as a "winter" record. 
Since that time the small number of eggs laid before November I ( on 
the average two or three per bird) are included in the "winter" totals. 
These, then, give, as stated, the total production up to March I. 
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fecundity, but the only way to tell whether or not this is so is 
ta breed and rear daughters from him. All Mendelian workers 
will agree that it is ·sometimes difficult enough to unravel gametic 
complexities in the case of characters expressed somatically. It 
is vastly more difficult when only one sex visibly bears the char
acter. In the second place a very considerable practical diffi
culty· arises from the fact that egg production is influenced 
markedly by a whole series of environmental circumstances. 
The greatest of care is always necessary, if one is to get reliable 
results, to insure that all birds shall be kept under uniform and 

. good conditions. Further, on this account, it is necessary to 
deal with relatively large numbers of birds. Some of the im
portant conditions to be observed in work on fecundity have 
been discussed elsewhere* and need not be repeated here. 

Turning now to the results we may consider first 

THE EFFECT OF SELECTION FOR FECUNDITY IN THE GENERA!, 

POPULATION. 

On the "statistico-ancestral" view of inheritance it would be 
expected th;t if fecundity were inherited at all this character 
would respond. to continued selection. That is, it would be ex- -
pected, if the highest layers only were bred from in each gen
eration, that the general flock average would steadily, if per
haps slowly, increase and that any level reached would be at 
least maintained by continued selection. In r898 an experiment 
in selecting for high egg production was begun at the Maine Sta
tion. In this experiment only such females were used as breed
ers as had laid over r 50 eggs in their pullet year ( correspond
ing roughly to an average winter production of 45 or more 
eggs) and the only males used were such as were out of birds 
laying 200 or more eggs in the year. This experiment was con
tinued until the end of r908. The selection, be it understood, 
was based on the egg rewrd alone, and no account was kept of 
pedigrees or of genotypes. Every female with a record higher 
than r 50 eggs in the ·year was used as a breeder regardless of 
whether her high fecundity was genotypic or ph~notypic. 

The results of this selection experiment covering a period of 
nine years have been fully reported elsewhere.* Here it needs 

* Me. Agr. Exp. Sta. Ann. Rept. for 1910, p. 100. 

* U. S. Dept. Agr. Bur. Anim. Ind., Bul. no, Parts I and II, 1909 and 
1911. Zeitschr. f. indukt. Abst. a. Ve1·erb.-Lehre, Bd. 2, 1909, pp. 257-275. 
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,only to be said that the net outcome of the experiment was to 
show that there was no steady or fixed improv_ement in average 
flock production after the long period of selection. There was 
no per11ian,ently cumulative effect of the eight ( in the last year) 
generations of selected ancestry. So far from there having been 
an increase there was actually a decline in mean egg production 
concurrent with the selection, taking the period as a whole. 
During parts of the selection period, however, as for example 
the years 1899-1900 to 1901-'02, inclusive, 'and the years 1902-
'03 to 1905-'06, inclusive, an improvement from year to year 
was to be nc:.,tecl, but in each case the flock dropped back in in
tervening years. This is an important point, the meaning of 
which is now clear. The flock average from year to year 
depended largely upon whether the breeders of the year before 
had had their high fecundity genetically represented or only 
.somatically. In some years the selection was fortunate in get
ting nearly all the breeders from good (i.e., "high production") 
genotypes or from good combinations of genes. In other years 
just the opposite thing happened; the high layers chosen as 
breeders came from low genotypes or combinations of genes. 
The general upshot was that while the selection of high layers 
merely as such was systematic year after year the result attained 
in the general flock production was entirely haphazard a.nd 
uncertain. This is exactly what would be expected on the geno
type hypothesis, but not on the "statistico-ancestral." 

TABLE I. 

MEAN WINTER (NOVEMBER l TO MARCH 1) EGG PRODUCTION DURING THE 

SELECTION EXPERIMENT. 

Year 
1899-19:::0 
1900-01 
1901-02 
1902-03 
1903-04 

Mean Winter 
Production 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.03 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.88 

45.23 
26.01 
26.55 

1904-05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.04 
1905-o6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.66 
1906-07 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.44 
1907-08 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.92 

The actual course of the average winter egg production ( not 
hitherto published) during the period is given by the figures of 
Table I and shown graphically in fig. 80. 
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Certainly the first line of evidence, derived from a long-con
tinued experiment, involving more than 2,000 individuals, gives 
no support to the "statistico-ancestral" theory and indeed is in 
flat contradiction to one of the most fundamental tenets of that 
faith. 

z 
5 
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~ 
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Fie. 80. Diagram showing the course of average winter egg produc
tion during the period covered by the mass selection experiment. 

Let us next consider the question, 

ARU SOMA'l'ICALl,Y 1.CQUAI, VARIATIONS IN .F.UCUNDI'fY OF EQUAI. 

HEREDITARY SIGNIFICANCE? 

In the spring and summer of 1907 were reared 250 pullets,. 
all of which were the daughters of hens that had laid approxi
mately 200 or more eggs in the first year of their life. This 
group of mothers was reasonably· homogeneous in respect to 
records of egg production. All had laid about the same number 
of eggs. Their daughters were, however, far from a homo
geneous lot with respect to egg production.* It is plain from 
the results obtained in that experiment that the egg record of a . 
hen is a most unreliable critetion of the probable number of _ 
eggs which her daughters will lay. This is demonstrated by 
examination of individual cases. Thus consider the two mothers 
Nos. 253 and 14. Their winter production records were nearly 
identical ( 65 and 66 eggs, respectively). Their daughters' aver-

* Full details regarding this experiment have been published as Bulle
tin 166, Me. Agr. Exp. Sta., 1909. See particularly Table J. 
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age winter productions were 23.87 and 2.40 eggs, respectively! 
Certainly it seems reasonable to conclude that the gametic con
stitutions involved in the breeding of 253 and 14 were quite 
different, though both these hens laid the same number of eggs. 
Again, take birds No. 386 and 91 I. One had a winter record 
of 55 and the other of 52 eggs. Yet their daughters' average 1' 

winter productions were, respectively, 4.88 and 27.33 eggs. 
Many more instances of this kind could be brought forward. 
Taken together, the whole evidence shows beyond the shadow of 
a doubt that the presence of high fecundity in an individual, and 
that factor which makes high fecundity appear in the progeny, 
are two very different things, either of which may be present 
in an individual without the other. We plainly have here the 
basis for the distinction of phcenotypes and genotypes just as in 
beans. 

THE INHERITANCE OF EGG PRODUCTION IN PEDIGREE LINES. 

Let us now consider some of the evidence that such things as 
genotypes of fecundity really e?Cist in fowls. We may first ex
amine some representative pedigrees covering four generations 

PEDIGREE LINE D5D39 

l 
~ E232(69)X 6 555-0 

~ D39(62)X 6 D5 . 

l 231(55)X 6' 554 
Mean=62 

{ 

~ G 10(100) 
· 14 (99) 
~ F255 (48) X 6 564 88 (23) 

524 (16) 

303 (64)X 6 563 ! ~ G !! ~~~~ 
39(100) 
53 (44) · 

136 (48) 81 (34) 
85 (73) 

I 192 (57) 
l 213 (29) 

r 
~ G 18 (61) 

I 21 (8s) 

347 (69)X 6 562 i 1::<g~~ 

l 211 (36) r48 (67) 

134(111) 
L 363 (74)X 6' 567 165 (35) 

. !98 (39) 
M ean=61 506 (16) 

Mean= 57.74 
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Fie. 81. Diagram showing range of variation and mean fecundity in 
each generation of line D5D39. The main polygons of variation give 
the distribution of fecundity in the general flock in each generation. 
The cross-hatched areas represent the pedigree line, and the heavy dotted 
lines through these areas represent the mean fecundity of the line in each 
generation. [It should be understood that in this and the following line 
diagrams the cross-hatched areas are not frequency polygons. They 
merely give (a) the upper and lower ends of the range of variation in 
the line in each generation, (b) the mean of the line, and (c) the por
tion of the range which was bred from in each generation to produce 
the next generation. Note added in reprinting.] 
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and showing the occurrence of high and low fecundity lines. 
As a typical example of a high fecundity pedigree line in 

which the high fecundity is genotypic, line D5D39 may be con
sidered. In the presentation of this and other pedigree tables 
the following conventions are adopted. The band numbers of 
the birds are in bold-faced type, and following the band m1m
ber of each female, her winter egg record is given in italic fig
ures enclosed in parenthesis. The band numbers of males are 
given in italics. 

This line is shown graphically in Fig. Sr. . 
Little comment on this pedigree line is necessary. We see a 

certain high degree of fecundity faithfully reproduced genera
tion after generation. Different males were used with different 
females, but in every case the males used were from high 
fecundity lines and were believed to carry this quality in their 
germ cells either in homozygote or heterozygote condition. 

In marked contrast to the last example let us consider the low 
fecundity lines D6IDr68. It is a troublesome matter to propa
gate the low fecundity lines, because of the difficulty of getting 
a sufficient number of eggs during the early part of the breed
ing season. The line D61D168 is of interest not alone as an 
illustration of a typical low line, but also because there appeared 
in it a mutation, or something very like one. We will consider 
here only the main line and not the mutant. 

~D168(.5'3)x 6 D61 

PEDIGREE LINE D61D168 

~ E231 (25)x 6 552 ~F233(32)x t 573-0 

~ 
<j_)G221 (16) 

419 (9)x6551 ~F165(7)x6569 430(12) 
477 1 

209 (38)x6555-0 ~fra11=9.67 

313 (26)x 6 554 

363 (11) X 6 560 
15 (18) 

16.3 (9) 
200 (12) 
141 (0) 
116 (28) 

I 
151 (11) 
24 (23) 

l Mean=.17.5 
<j_)E248 (48)* 

174,21) 
<j_)F249(30) 
!liean~2 · 

* This was the mutant referred to. Its progeny will be considered 
later. fee p. 161. 

( 
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This line is shown graphically in' Fig. 83, in which the mutant 
and its progeny are also shown. 

A low line in which no mutant has appeared, but in which 
also the mean production is not so low as in line D61 D168 is 
D65D366. Since the egg production has not been so low in the 

PEDIGREE LINE D65D366 

( 

I 
I 
I 
l 

S:,D366(33)x 0 D65 ~ 

?E239(24)x 0 5M 

224(43)xe554 

354(15)x 0 551 

331(31)X 6552-0 

( 
(X 6 550 

344 17\ X 6 528 

Mean:=26 

( S:,F309(0D) * 
~• 263(44) ( ?G 34 (4) 
: 362.(48) ~ 42 (37) 
l 216(41)xe569 l 56 (40) 

164 (5) 
\ '? F301 (7) 
~ 223(14) 
( 221(42) 

( ? G 65(28) . 
~ ? F242(21) I 2o!f(ss) 
l 221(39)x 0 566i 267(25) 

{ 
?F271(:n) 
? Fl 71 (46) 

Mean-::!33.4 

I so2c21) 
l 544 (8) 

Mean=22JJ3 

early part of, the breeding season with this line it has been easier 
ta propagate it. 

This line is shown graphically in Fig. 82. 
In the examples thus far given we have had to do with pedi

gree lines in which a given degree of fecundity reappeared from 
generation to generation with practically na change. In two 
instances quite certainly, and possibly in several others, a new 
and distinct variation has suddenly appeared within a line and 
thereafter bred true, thus presenting the characteristic phe
nomena of mutation. The most striking instance of this sort 
occurred in line D61D168 and may be given here in detail. The 
main part of this line has already been discussed (p. 160). It 
will be recalled that it is a line of low fecundity. In 1908 there 
appeared in it one individual of distinctly higher fecundity than 
any- other bird in. the large family of that year. This individual 
when bred produced onJy high layers. In the next generation 
two of these daughters were bred to males known to belong to 
high fecundity genotypes ( J' J' 554 and 566). One of these 
matings unfortunately produced no adult female offspring. The 

* Bird died during winter period. 
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Fie. 82. Diagram showing range of variation and mean fecundity in ~ 
each generation of line D65D366. Significance of lines and cross hatch- \ . 
ing as in Fig. 81. q. v. 
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other led to the production of six adult daughters, all of which 
are relatively high layers, with the single exception. of G495, 
which has a record of only one egg, and that record is doubt
ful. This bird has probably never laid an egg, and almost cer
tainly is pathological. 

Leaving this bird out of account because pathological, the , 
mean winter production of the family is 52.8 eggs, very strik
ingly different from the average (9.67 eggs) of the birds of the 
same generation in the main low line in which the mutation 
appeared. 

Twc other daughters of the mutant E248 were mated to 
t D3 r, a bird known not only to belong to a genotype of mediocre 
to low fecundity, but to· be remarkably prepotent in respect to 
this character, S0 that practically regardless of the females with 
which he has been mated the get has been uniformly poor in 
respect to egg production. Four adult females resulted from 
the two matings under discussion. They have an average win
ter production of 23.75 eggs. There are several possible ex
planations of this result, but the most probable is that we have 
here simply one more instance of the extraordinary prepotency 
oft D3r. 

The last of the daughters of the mutant was mated to a 
cross-bred male, No. 578, and consequently the progeny can not 
fairly be compared with the pure Barred Rocks in respect to 
fecundity. 

The facts here briefly discussed are shown in the following 
table and graphically in Fig. 83. 

It is apparent from the table and the diagram that the main 
line and the "mutant" line are entirely distinct. Indeed they 
do not overlap in their ranges even excepting only the pathologi
cal individual G495. The "mutant" pullet E248, for some rea
son or other, possessed the capacity both to lay a relatively large 
number of eggs, and the genes necessary to make this quality 
appear in her progeny. Whether this individual is to be regard
ed as a true "mutation" would appear to be largely a question 
of definition. In the writer's opinion the most probable ex
planation is that E248 is a Mendelian segregation product. That 
is, let it be supposed that both Dr68 and D6r were heterozygous 
with respect to degree of fecundity, and were producing in some 
(unknown) ratio both "high fecundity" and "low fecundity" 
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Fie. 83. Diagram of pedigree line D61D168. The significance of lines 
is the same as in Figs. 81 and 82, except that the mutant line is double 
cross hatched. For the sake of simplicity £495 and the daughters of 
D31 are omitted in the 1910-11 generation. 
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<j?Dl68(33)X t D61 

PEDIGREE LINE D61D168 (CoMPLETE) 

<j?F308(78)x 6 554-0 

<j?E248 (47)x t 5MJ 

( <j?G 30(45) 
I 62(58) 

( 
·- I 117(46) 

354.55)xt566~, 197(66) 

I 428(49) 
l 495 (1) 

Mean of high 
line=52.8* 

166(49)xtns1{ <i?G204 (41) 
254 (15) 

141(51)x t D31 { <j?G229 (28) 
458 (11) 

_ Mean of DJI's 
daughters=23.75 

l 72(50)x cS 578--Cross 
Mean of mutant 
(high) line=56.5 

-~'t7fai. "(is)';<. i 'si;i · ..... ~F2JJ.(s2j;; l s7:i~:o' ..... ·;, ...... 

! <j?G221 (16) 
419 (9)x 6551 <j?F165 (7)x 569 430(12) 

363 (11) X 6 550 

15 (18) 
163 (19) 
200 (12) 
141 (0) 
116 (28) 
I 5 l (11) 
24 (23) 

477 (1) 
Mean of main 
(low) line=9.67 

<j?F249(30) 
Mean of main 
(low) line=22.0 

Mean of main (low) line=I7,5 

gametes. Then E248 may be supposed to have originated from 
the union either of two "high fecundity" gametes or one high 
and one low fecundity gamete. She then would be either a DD 
or a DR bird, on the assumption, which the facts seem tQ sup
port, and which I have more fully discussed elsewhere,** that 
high fecundity i,s dominant over low. 

* Omitting G495. See text. 
** "Inheritance in 'Blood Lines' in Breeding Animals for Performance::, 

with Special Reference to the '200-egg' Hen," Rept. Amer. Breeders' 
Assoc., Vol. VI, 1911 ( in press). 
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The subsequent breeding history of E248 indicates that it was 
probably a DD bird, though the reasons for this opinion can 
not be fully gone into here.. The general view, recently em
phasized by Nilsson-Ehle,* that phenomena of mutation are, in 
many cases at least, merely cases of Mendelian segregation has 
much evidence in its favor. 

The pedigrees which have been given are merely illustrations. 
Many other similar ones might be cited from the records in hand 
did space permit. In the experiments dur:ng the past three 
years the attempt has been made to propagate separately lines 
of high, medium and low fecundity. In the course of this 
work it has been found that lines of high fecundity were nearly 
if not quite as likely to have originated with individuals of a 
low record of production as with those of a high record. Simi
larly, many low fecundity lines have originated with individuals 
which were themselves exceedingly high layers.. Indeed one of 
the highest winter layers which have ever appeared in the stock 
evidently belonged to a genotype of very low fecundity, since 
it has never been able to produce progeny of anything but the 
poorest laying capacity. The breeding history of this bird 
(D352) is indeed so interesting that it may be briefly discussed 
here. This bird in her pullet year laid 98 eggs between N ovem
ber IO and March 1 and made a record for the year of over 200 
eggs. She was mated and produced plenty of eggs during the 
hatching season, but they hatched very badly. Only one female 
worth putting iri the house was obtained. This pullet" (E356) 
made a winter record of only 39 eggs, just about the general 
flock average. E 356 was not mated. Her mother (D352) was 
kept over and bred to another male the next year, in the hope 
that as a fowl she might produce more and better chickens than 
she had as a pullet. As a matter of fact she was again able to 
produce during the whole breeding season only one pullet worth 
putting into the laying house. This pullet (F163) made a win
ter record of but r 1 eggs. F163 was bred in 1910, but produced 
only one daughter worth saving. This daughter, G429, has 
made a winter record of 18 eggs. It would be hard to get 
clearer evidence than t_hat afforded by this breeding history that 

* Nilsson-Ehle, H., "Kreuzungsuntersuchungen an Hafer und Weizen," 
Lunds Univ. Arsskr., N. F., Afd. 2, Bd. 5, Nr. 2, 1~09, pp. 1-122. 

1 
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D352 belonged to a low fecundity genotype, in spite of her 
individual high laying record. 

THE EFFECT OF THE SEI,BCTION OF FECUNDI1'Y GENOTYPES. 

Let us now consider the bearing of the results so far set forth 
on the problem of selection. Taking first the question of the 
effect of selection for fecundity within a population it is plain 
that if different degrees of fecundity have a genotype basis, as 
the facts above presented and a considerable mass of data of a 
similar kind, which awing to lack of space can not be giv:en 
here would appear to indicate? then the results following selec
tion will depend entirely upon the genotypic constitution of the 
population. If high fecundity genotypes are present they can 
be isolated by selection. If they are not present selection of 
high laying hens will not change the average production of the 
flock. · 

The aim of the selection experiments since 1907 has been to 
discover and propagate separately genotypes of high fecumiity 
and genotypes of low fecundity, all the birds being taken from 
the same general flock. The results of this work are shown in 
the following. table and in Fig. 84. This table is to be regarded 
as a continuation of that given on p. 156, supra, which shows the 
results of mass selection for high fecundity in the same stock. 

EFFECT OF SELECTION FOR FECUNDITY WITHIN THE POPULATION 

1907-08. Mean winter production of general population........ . . .15.92 
19o8-09. Mean winter production of all high fecundity lines. . . . . 54.16 
1908-09. Mean winter production of all low fecundity lines. . . . . . 22.06 
1909-10. Mea:n winter production of all high fecundity lines...... 47.57 
1909-10. Mean winter production of all low fecundity lines...... 25.05 
1910-11. Mean winter production of all high fecundity lines...... 50.58 
19IO-II. Mean winter production of all low fecundity lines...... 17.00 

The results indicate the effectiveness of. this method of selec
tion. It should be understood, of course, that only those pedi◄ 

gree lines are included in the high line averages which uni• 
formly in each generation show high fecundity. A similar con, 
sideration applies to the low line averages. 

Let us now consider briefly the question of the effectivenes~ 
of selection 1.mthin the genotype. According to the "pure line" 
concep1 we should not expect selection of high or low indi
viduals belonging to the same genotype to produce any effect, 
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except in cases where segregation has occurred and the selected 
individuals are really gametically different, though having the 
same pedigree. An example of this sort has been given in the 
case of line D61D168 ( cf. p. 165, supra). The ineffectiveness 
of selection within the line when something of this sort does 
not occur is illustrated by line D56D407. In the F1 generation / 
in this line there were four birds, of which three were good 
layers and one was a poor layer. Two of the good layers and 

,0 i""-. I 

I 
"\ V 

~ /\ .. 
~ -----i\ 1/ \ I ----L 

,0 \ __ V -----N I --- -- >,, 
lO '-

,1Y' ', 
~ ' ,. ' 

I 

99-00 00-01 01-CIZ 02•03 03•04 04•0, 05•06 06•07 07•08 08·09 0'>-10 •O•II 

LAYING YEAR 

FIG. 84. Showing the effect of selecting high and low fecundity on a 
genotypic basis. The solid line denotes means of all "high lines;" the 
dotted line means of all "low lines." Up to 1907-o8 the attempt had been 
to increase egg production by breeding merely from the highest layers, 
regardlest, of pedigrees. In 1907 and subsequent years the attempt has 
been to isolate genotypes of high. and low fecundity which shall breed 
true, each to its own type. 

the poor layer were bred. Large families were reared in F2 and 
F3. The average results in the three generations are given in 
the following table. 
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EFFECT oF SELECTION oF Goon AND PooR WINTER LAYERS IN THE SAME 

LINE, D56D407 

Generation F1 F2 Fa 
Mean winter record of good layers and their progeny 76.0 46.7 35.57 
Mean winter record of poor layers and their progeny 26.0 52.0 36.75* 

It is evident that selection within the line here was quite 
without effect. 

Another example of the same thing from line D3rD447 may 
be given by way of further illustration. In this line there was 
in the F1 generation a family of ten daughters. Of these some 
were very good and some were poor layers. All were bred. 
The mean results are shown in the next table. 

EFFECT oF SELECTION oF Goon AND PooR WINTER LAYERS IN THE SAME 

LINE, D31D447 

Generation. F1 F2 Fa 
Mean winter record of good layers and their progeny 62.5 23.75 22.00 
Mean winter record of poor layers and their progeny 32.0 28.75 14.75 

Here again it is plain that selection within the line was with
out effect. Many more examples of the same sort might be 
given from the records did space permit. In general there is 
no evidence whatever that the selection of individuals of differ
ent laying records, but belonging to the same fecundity geno
type, produces any definite or permanent effect whatever. 

DISCUSSION AND CONCLUSIONS. 

Taking into consideration all the facts which have come out 
of this study, one is led to the following view as to the compo
sition of a flock of fowls in respect to fecundity. In the aver
age flock we may presume that there will probably be repre
sented a number of fecundity genotypes, some high, some low, 
and some intermediate or mediocre. In an ordinary flock these 
genotypes will be greatly mixed and intermingled. Further, 
the facts in hand indicate that the range of variation in fecun
dity within the genotype is relatively very large, nearly as great, 
in fact, as in the general population. Thus while fecundity 
genotype means may be and usually are perfectly distinct, there 

* If one family of four birds, which ought not in fairness to be 
included here because they were extremely inbred· (brother-sister mat
ing) in connection with another experiment, is excluded this average be
comes 49.0. 
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is much overlapping of individuals in the different lines. In 
consequence it results that the egg record of an individual bird 
is of almost no value in helping to tell in advance of the breed
ing test to what fecundity genotype it belongs. Essentially this 
same fact has been brought out in all of the work which has 
been done with pure lines. The only difference in the present· 
case lies in the fact that the range and degree of ·variation with
in the line appears to be relatively greater in the case of fecun
dity than in the case of most characters hitherto studied, as, for 
example, size relations in beans or Paramecium. 

The most serious difficulty which confronts one m the attempt 
to analyze the inheritance of a character like fecundity lies in 
the almost inextricable mingling of genotypes in the great ma
jority of individuals. This, of course, is a direct consequence 
of the manner of reproduction. The· germ plasm of two sepa
rate individuals must unite to f~rm a new individual. By pro
longing incestuous mating one may in theory come indefinitely 
close to reproductive purity, but in practice even this is ex
tremely difficult, if not impossible of accomplishment on any 
large scale or through any long period of time. The fact simply 
is that a "pure line" in the strict sense of Johannsen * can not 
by definition exist in an organism reproducing as the domestic 
fowl does. This, however, by no means indicate_s that the in
heritance of fecundity does not rest on a genotype basis, or, in 
other words, that fowls do not carry definite genes for definite 
degrees of fecundity. 

vVe touch here upon an important point; namely, the relation 
of the mode of reproduction to the mode of inheritance. As 
one reflects upon the matter it becomes clear that it is only in 
the sense of a reproductive line that we can not, by definition, 
have pure lines in organisms where the sexes are separate. It 
is perfectly possible to have a line of such organisms in which 
all the individuals are gametically pure with reference to any 
particular character. For example, it is the simplest of matters 
to -establish a line of horses pure in respect to chestnut coat 
color. Any individual in such a line mated to any other will 

* Johannsen' s definition is as follows : "Mit einer rein en Linie bezeichne 
ich Individuen, welche von einen einzelnen selbstbefruchtenden Indi
viduum abstammen." ("Ueber Erblichkeit in Populationen und reinen 
Linien," p. 9.) 
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never produce anything but chestnut offspring. So similarly 
with any other character, it is only necessary to obtain homozy
gous individuals in respect to any character in order to form a 
gametically pure strain with reference to that character. 

It must further be kept clearly in mind that a reproductive 
"pure line" ( in the sense of J ohannsen's definition) may be 
made up of individuals not gametically pure ( i. e., homozy
gous). Thus suppose one crosses a yellow and green pea and 
then takes an F2 heterozygote individual seed which originated 
from a self-fertilized F1 individual as the "single, self-fertilized 
individual" with which to start a line. The individual which 
starts such a line arose by self-fertilization and is selfed to pro
duce progeny and would thus fulfil every requirement of a 
reproductive "pure line" as defined by Johannsen. Yet it would 
produce both yellow and green offspring. On the other hand, 
as already pointed out, a line which is not, and from the nature 
of its mode of reproduction never can be, reproductively "pure'r 
may be gametically so ( i. e., have none but homozygous inrli
viduals with respect to any character). 

We then see that the fact that in fowls the sexes are separate 
and we therefore can not have reproductive "pure lines" gives, 
per se, no reason to suppose that fecundity is not inherited on 
a genotypic basis. We have to consider the probletn of genetic 
or gametic purity. Do we have homozygote lines in such cases 
as those discussed in this paper? It plainly is the fact that one 
can get lines of birds which, broadly speaking, wiir breed true 
(perhaps throwing occasionally a few individuals not true to 
the type of the line) to definite degrees of fecundity. The same 
thing is true of milk production in dairy cattle, speed in race 
horses, etc. What. are these lines gametically? Theoretically 
the formation of gametically pure (homozygote) lines with 
respect to definite degrees of fecundity is simple. Practically 
it is exceedingly difficult to do this, owing to the fact that (a) 
the character studied is not expressed in the male, and ( b) it 
is subject to a wide fluctuating variability caused by environ
mental conditions. The question as to the gametic constitution 
of the fecundity lines here discussed obviously can not be an
swered finally now. It is a matter for much further research. 
One may, however, form a general conception of the probable 
gametic constitution of such lines, which has much evidence 
in its support. The essential points in such a conception are: 
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PART V. 

GENERAL SUMMARY. 

It is the purpose of this bulletin to present in summarized 
form the essential results of the experiments in breeding poultry 
for egg production which have been carried on at the Maine 
Station during a period of 13 years. These results may be 
briefly stated here as follows : 

I. An experiment in which the highest laying hens were 
used as breeders showed that mass selection for high egg pro
duction on the basis of the trap nest record of the individual 
alone did not, as a matter of fact, result in a steady continuous 
improvement in average flock production, even though it was 
continued for a period of ten years. 

2. A further experiment along the same line showed that 
the daughters of "200-egg" hens with from six to nine years 
selected ancestry ( on the basis of trap nest records)- behind 
them were no better layers, on the average, than birds bred from 
the general flock. 

3. There is no evidence that either (a) the method of hous
ing, or (b) of feeding, or ( c) the fact that the chicks were ~ 

throughout the period of the experiment hatched in incubators 
and reared in brooders, or ( d) the fact that some degree of in
breeding was practiced during the mass selection experiment 
had anything whatever to do with the outcome of that experi~ 
ment. It is specifically shown in this bulletin that during the 
period of selection the adult mortality decreased. It is further 
shown that at the present time, in spite of the fact that there 
has been no change in the method of hatching and rearing by 
artificial means, the records of hatching and of chick mortality 
are such as to give no indication whatever that the strain of 
Barred Plymouth Rocks which has been used in all the work in 
breeding for egg production has become in any way (leteriorated 
through the action of environmental or other factors. It is fur
ther specifically shown, by an experiment in out-crossing involv
ing a large number of individuals, that the infusion of new blood 
into this stock failed to produce any change in the egg produc
tion of the progeny. Such a result makes it impossible to sup
pose that the degree of inbreeding practiced during the mass 
selection experiment can have had anything whatever to do with 
the results of that experiment. 
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4. In the laying year 1907-08 a new plan of breeding was 
:adopted as a working hypothesis to be tested by experiment. 
·This plan is based on the employment of individual pedigree 
records and has its theoretical foundation in the genotype con
·cept of Johannsen. This working hypothesis is fully explained 
in Part III of the present bulletin. It involves· the following 
factors: 

(a) That the egg record of an individual hen gives no 
-definite indication whatever as to what the probable laying 
-of her daughter will be. Examination of hundreds of pedigree 
records leaves no doubt as to the truth of this fact. Individual 
birds with high egg records are as likely as ·not to produce 
<laughters that make poor egg records and vice versa. From 
the laying record of an individual hen it is quite impossible for 
anyone to· tell whether its pr~geny will be good layers or poor 
layers. 

(b) A flock of hens, no matter how "pure bred" it may be, 
is really not a homogenous, unitary aggregation, but instead it 
is made up of a varying number of lines or strains, each of 
which tends to breed true to a certain or definite degree of egg 
productiveness or fecundity. In other words such a flock is a 
mixture of several component lines. The individuals in each 
line tend to produce offspring true to the type of the line rather 

· than to the type of the population as a whole, excepting in cases 
where by chance the population type and the type of one or 
more lines happen to be the same. 

( c) When mass selection alters the population type it does 
so by a process of isolating from the mixture certain strains 
whose own types are different from the original general popu
lation type and which differ in the direction toward which 
selection is made. The thing to be sought then in the practical 
breeding of poultry for increased egg production is to discover 
by means of pedigree analysis those individuals of the general 
flock which possess high fecundity in inheritable form. These 
individuals may then be isolated and propagated and improve
ment thus brought about. 

5. It is shown that by the application of this new plan of 
breeding it ·has been possible to isolate from the same stock of 
birds, which was used in the mass selection experiment, pedi-
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gree lines or strains which for four generations ( the time cov
ered by the experiment to date) have bred tmiformly true to 
definite degrees of egg production. In this work there have 
been isolated and are now being propagated lines carrying high 
egg productiveness, and lines carrying low productiveness, the 
character apparently being definitely fixed in the pedigree line 
or strain in each case. 

6. In order to determine the mechanism by which fecundity 
is inherited more data are needed. From the evidence in hand, 
however, it appears to be the case that this character is in
herited fundamentally according to Mendelian principles, 
though it is not yet clear as ta what may be the number and 
nature of the factors involved. There is, however, clear evi
dence that high fecundity and low fecundity segregate definitely 
following crosses between breeds of poultry bearing these char-. 
acters as definite breed characters. Further studies on this 
phase of the problem are now in progress. 

J 



BULLETIN No. 193. 

POULTRY NOTES-1910. 

RAYMOND PEARL. 

The purpose of this bulletin is to present a brief report of 
the progress of the work of the Station with poultry during the 
year 1910. The publication of such summary reports annually 
is a definite policy of the Station. It is the object of these 
reports not only to give an account of the work done, but also 
to present a more or less complete account of various points 
regarding poultry management, which arise incidently in con
nection with the main lines of investigation which are being 
followed with poultry. These main lines of investigation are 
poultry breeding, particularly for increased egg production, and 
the physiology of egg production. No topics will be discussed 
in this bulletin which. have been, or are to be treated in other 
bulletins of the Station. 

A FRESH Arn BROODER. 

For a number of years prior to 1910 the Maine Station used 
in rearing chickens a commercial, hot air, brooder known by 
the trade name "Peep-o'-Day." These brooders never gave 
entire satisfaction. During the period in which they were used 
the mortality during the first three weeks in the brooder was 
too large, and remained so even after all factors other than the 
brooder had so far as possible been corrected. 

After careful consideration of the matter it appeared that 
ttiere were three fundamental defects in brooders of the "Peep
o' -Day" type. These are: ( 1) in order t? get a surficiently high 
temperature underneath the hover in the sort of weather which 
prevails in this locality during the latter part of March and 
first part of April it is necessary to turn the lamp so high that 
the floor of the brooder gets much ton l•ot. In other words, if 
brooders of this type are forced at all there is too much "bot
tom heat." ( 2) Brooders of this kind have no provision for 
taking the lamp fumes and vitiated air out of the building in 
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which the brooder is operated. This becomes a very serious 
matter when, as is the case at this Station, two of these brood
ers are operated .in a small colony house, with a floor area of 
only 6 or 7 feet by 12 feet. In the cold weather of April it is 

I i 
IJ 
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l.___ _________ ____J 

necessary to shut these houses at night in order to maintain 
,.anything like the proper temperature underneath the hovers. 
When the door of such a house with two Peep-o'-Day brood-

J 

ers operating in it is opened in the morning the air is plainly ( 
very bad. Not only does it contain all the lamp fumes, but it 
also has a peculiarly dry, burned-out smell. (3) When these 
brooders are operated in small colony houses, and the same 
houses are used for growing the chickens on the range through-
out the summer, a considerable labor expense and a good deal 
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of wear and tear on the brooders themselves is involved in 
moving them about. After the chicks have reached a si-.:e when 
it is no longer necessary for them to have a hover the brooders 
must be moved out and stored somewhere until the houses are 
cleaned out in the fall. Then the brooders have to be moved 
back in again in preparation for the next year's hatching sea
son. All this involves a good deal of labor. Every poultry
man knows, or ought to know, that one of the primary fac
tors in determining financial success or failure in the poultry 
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FIG. 86. Section through middle of brooder. Note cloth cover and 
side, large space between floor of brooder and floor of house, in 
which the lamp is placed while the brooder is in operation, and which 
serves as a storage place for the whole upper part of the brooder when 
the latter is not in use. 

business is the labor cost. Any plan which attains a real sav
ing of labor, without involving any disadvantages in other ways, 
is to be welcomed. Certainly the operation of brooders which 
have to be handled about so much every season constitutes a 
labor leak, which on a large plant operating 50 to mo brooders 
is considerable in amount. Of course it will be understood that 
this criticism does not apply to Peep-o'-Day brooders alone but 
to all indoor brooders on the market known to the writer. 

'. 
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In view of these considerations it was decided in the hatch
ing season of 1909 to begin some experiments looking toward 
an improvement in the brooders used for rearing the chickens 
at this Station. At first some different types of commercial 
brooders were tested. The results, however, were not satis
factory. Before the hatching season of 19ro it was decided to 
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Frc. 87. Floor plan of brooder. For further explanation see text. 

try on an experimental scale a brooder devised to overcame 
the objections mentioned above to broode.rs of the Peep-o'-Day 
type. Accordingly 6 brooders were constructed embodying 
the essential features of that to be described below, and 
were put in use during the hatching season of 1910. Dur-

1 
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ing that year it was possible to compare the work of these 6 
brooders with the Peep-o'-Days under the same conditions and 
with uniform lots of chicks. The results obtained were strik
ingly favorable to the new brooders. At the same time this 
practical test brought out clearly a number of minor points 
in which the new brooder could be improved. In the fall of 
19ro all of the Peep-o'-Day brooders which had been used by 
the Station were discarded and a complete equipment of the 

Fie. 88. Showing brooder installed and ready for operation. 

brooder to be described was in stalled. It is proposed in this 
bulletin to give a detailed description of this brooder, together 
with working plans so that any poultryman can construct one 

• for his own use if he cares to do so. 

The advantages which have been fo und to accrue from the 
use of this brooder at the Maine Station fall into t\vo general 
categories. The first of these is that it is possible to rear in 
this brooder a larger number of chickens in proportion to the 
number originally put in than in any other brooder with which 
the Station has had any experience. Tliat is, the mortality 
rate of chicks raised in thi s brooder, is relatively low, particu-



182 MAINE AGRICULTURAL EXPERIMENT STATION. I9II. 

larly as compared with brooders of the Peep-o'-Day type. Fur
thermore not only do the chicks live better in this new brooder 
but also, according to our experience, those which do live grow 
better and are thriftier than those raised in tht other type of 
brooder. The second advantage lies in the great saving of 
labor which is effected by the use of the new brooder. The 
fact that the brooder never has to be removed from the house 
where it is operated means a decided economy. 

Frc. 89. Showing brooder dismantled and parts stored in base. 

CONSTRUCTION OF BROODER. 

In planning this brooder the primary point aimed at was to 
make it a "fresh air" and a "pure air" brooder. With this idea 
in mind it was thought advisable to make the wall 0f the brood
er in some degree permeable to air. To meet this requirement 
the walls and cover of the brooder are made of cloth. Essen
tially the brooder is a cloth box containing a hover, of the 
type in which the lamp fumes are concluctecl outside of the 
building by an exhaust pipe. 

These brooders are built permanently into the houses which 
they occupy. Two brooders are placed in each colony house, 
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one in each of the back corners of the building. In this way 
one end wall and the back wall of the building form two of 
the sides of each brooder. The remaining side and cover are 
made of cloth tacked on light wooden frames as shown in the 
working drawings. 

The floor of the brooder stands IO inches above the floor of 
the house. From the front of the brooder a sloping walk ex
tends down to the house floor, reaching in width clear across 
the whole front of the brooder. The cloth front and side of 
the brooder are not permanently fixed in position but are 
removable panels, which are held together and to the frame 
work by hooks and eyes ( see fig. 87). The cover is hinged 
in the middle in such a way that it can be either half opened 
or entirely opened and folded back out of the way. In con
sequence ·of this arrangement it is possible to regulate with 
great nicety the amount of air which shall be admitted to the 
brooder. Either the front or the side panel may be tilted out as 
much as desired at the base thus admittii:ig air there. Further
more by partly opening a panel and the cover it is possible to 
insure that there shall be a circulation of air through the brooder 
at all times. 

The hover used in this brooder is the Prairie State Universal 
Hover made by the Prairie State Incubator Company, Homer 
City, Pennsylvania. It is, however, modified in certain par
ticulars for present use. In the first place the arrangement is 
such that the lamp is inside the house underneath the brooder 
rather than in a box outside the house, as in the usual arrange
ment of the Universal hover. The lamp in this brooder is in 
the house directly under the br~oder just as in the case of the 
Peep-o'-Day. The reason for this modification is that in this 
climate, where one is likely to have bad weather during the 
early part of the hatching and rearing-season, with heavy winds, 
snow, and rain, it is much easier and more satisfactory to take 
care of the lamp inside the house than from a small box out
side the house. Another modification is that in the hovers 
which are installed in these brooders an especially heavy insu
lation is put on top of the drum to reduce the loss of heat by 
radiation in extremely cold _weather early in the spring. 

One of the essential points about the brooder is its compact
ness in storage, and the fact that all the parts may be stored 
in the base of the brooder itself. In this way the labor expense 
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of carrying back and forth parts from a storage house each 
year is avoided. To bring about this result the size of the 
base is so calculated that all the parts of the brooder may be 
enclosed-in it. The way in which this is done is apparent from 
an examination of fig. 85. It will be seen that the end of the 
brooder 'base, ( marked AA in the diagrc1m) is removable,. being 
held in place by buttons bb. When the end of the brooding sea
son is reached and there is no further use for the brooder that 
year, the side and front end panel of the brooder are removed, 
the canvas cover folded back and tacked to the wall of the 
building and the .hover dismantled. All of the parts are then 
shoved under the brooder floor and the panel A.A. put back in 
place again. The floor of _the brooder is removable so that it, 
and the floor underneath, may be cleaned and disinfected. 
By removing the legs the hover may be stored in the brooder 
base along with the other parts, or if one does not desire to 
do this the hover may be suspended close up to the roof 
of the building. In that position it will be impossible for 
the birds to roost on it. Of course, all removable parts should 
be taken from the hover before it is hung up in this way. These 
parts may be stored in the brooder base. After the chickens 
are out of the house in the fall the parts of the brooder are 
taken out, thoroughly cleaned and disinfected, and then the 
whole is reassembled and made ready for the hatching season of 
the next year. 

Detailed working drawings of the brooder are given herewith. 
Fig. 85 shows the end elevation of the brooder; fig. 86 shows a 
section through the middle of the brooder; fig. 87 shows a floor 
plan; fig. 88 shows the brooder in operation; and fig. 89 shows 
its appearance when dismantled and with the parts stored in 
the base, while the large chickens are using the house. All 
dimensions are given on these drawings and from them it 
should be possible for anyone to construct the brooder for him
self. 

As material any sort of planed lumher may be used. Prob
ably pine will be found satisfactory and economical in most 
cases. Spruce or hemlock may be used to build the base, if 
one desires. For the cover and removable sides almost any 
sort of cloth may be used. Here we have employed the lightest 
we:ght canvas ( duck) that could be obtained locally. Burlap 
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may be used, or even unbleached cotton cloth in localities where 
the outside temperature is not too low. 

Tm~ ABANDONMENT oF THE RoosTING CLOSET. 

In the curtain front type of house used at this Station a 
feature of the origii:ial plan on which considerable stress was 
laid was the canvas curtain in front of the roosts.* This cur
tain, together with the back wall of the house and the drop
pings b9ard under the roosts formed a closet in which the birds 
were shut up at night during· cold weather. When the curtain
f,ront house was first devised it was thought essential to pro
vide such a closet to conserve the body heat of the birds during 
the cold nights when the temperature might go well below zero.· 
Experience has shown, however,, that this was a mistake. 
Actual test shows . that the roosting closet is of no advantage, 
even in such a severe climate as that .of Orono. On the con
trary the birds certainly thrive better without the roost curtain 
than with it. It has been a general observation among users 
of the curtain front type of house that when the roost curtains 
are used the birds are particularly susceptible to colds. It is 
not. hard to understand why this should be so. The air in a 
roosting closet when it is opened in the morning is plainly bad. 
The fact that it is warm in no way offsets physiologically the 
evils of its lack of oxygen and excess of carbon dioxide, am
moniacal vapors and other exhalations from the bodies of the • 
birds. 

For some time past it has been felt that the roosting closet 
was at least unnecessary, if not in fact a positive evil. Conse
quently the time of beginning to close the roost curtain in the 
fall has been each year longer delayed. Finally in the fall of 
19ro it was decided not to use these curtains at all during the 
winter. Consequently they were taken out of the house, or 
spiked to the roof as the case might be. The winter of 1910-II 

was a severe one. On several occasions the temperature 
dropped to 30 degrees below zero. Yet during this winter the 
mortality was exceptionally low and the egg production excep
tionally high. The roost curtain will not again be used at this 
Station. 

* See Farmers Bulletin 357. 
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ON THE ACCURACY OF TRAP NEST RECORDS.* 

All experimenta} studi'es of any magnitude on fecundity m 
the domestic fowl must rest ultimately upon trap nest records. 
In spite of the fact that so much trap nesting work has been 
done in the various Experiment Stations there has never been 
any careful study, so far as the writer is aware, of what may 
be called the residual error of trap nest records. By "r~sidual 
error" is meant that error which remains after all instrumental 
sources of error, such as, for example, failure of a nest to 
operate owing to its being out of repair, have been eliminated. 
It will always be the case that some birds will at some times 
lay outside the trap nest. The important point to anyone con
cerned in the accuracy of the recprds relates to the amount of 
this error. It is proposed here to present some data collected 
at the Station regarding this matter. Prior to the fall of 1908, 
what was known as the Maine Station type of trap nest* was in 
use over the whole plant. A very slight study. of the matter 
convinced one that the instrumental error invGlved in the use 
of this nest was too large, both absolutely and relatively. This 
resulted fr.om several factors but the following. defects were 
most ser:ous. (I) The hens would lay in the front compart
ment of_the nest and not get trapped. ( 2) The door would 
fail to lock when the nest was sprung, and thus while the hen 
inside could not get out, another one ( or more) could get 
inside. (3) In general the nests very easily got out of repair, 
and then failed to work properly. While in theory it ought to 
be easy to repair immediately all such nests, in practice it was 
impossible to prevent there being constantly on the plant a few 
nests not working properly and needing repairs. · 

It was believed that with a more efficient trap nest the num
ber of unrecorded eggs could be reduced. Accordingly a new 
trap nest was devised. This has been described elsewhere.* 
These nests were installed in the fall of 1908, so that the pul
lets put into the house that year had nests of the new pat-

* Papers from the Biological Laboratory of the Maine Agricultural (,.,,.. 
Experiment Station, No. 30. 

* For original description see Me. Agr. Expt. Stat. Ann. Rept. for 
1898, pp. 141-143. 

* U. S. Dept. Agr. Farmer's Bulletin 357, pp. 36-39, 1909. 
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tern. -Since the writer took charge of the work an accurate, 
permanent record has been kept of all eggs laid elsewhere than 
in a trap nest ( i. e. in such way as to make it -possible to know 
the hen which laid the egg). Because records of this kind were 

3-30 

2.80 

L80 

~ 1.30 g 
8 0.80 

f 
Q f!! o.30 
; 2-45 

i ~ 
~ 145 

~ 
re o.gs 

0-45 

145 

095 

0.45 

J\ 1oosl09 

I \ 
r----,..... r--.L ' 
~ \' "' -\_ / --r--- " r----... ~ 

'{ 
\~ r---k.......-' l ...... 

\1 
I 

,........__ 

\ 190!►..10 

f--_ r--~ ---
.'\ ----- ~ ~ I I":--

"' V 
'- -

>--

/ I\ 1910-11 

~V - ~!,...--
V \_ 

I\ \ ' 
j ·-- \ V 

SEPI'. OCT. NOV. DEC. JAN. FER MAR APR MAY JUNE JULY AUG. 

FIG. go. Diagrams showing the trend of the relative (percentage) 
amount of unrecorded eggs during the successive months of the laying 
year, for the laying years, 1908-09, 1909-10, 1910-II. 

not preserved prior to the month of January, 1908, the only 
period for which figures are available regarding the accuracy 
of the old type of nest as compared with the new is from J anu
ary to June, 1908. 

The following table gives the data from January, 1908, to 
the present (August, 19n,) regarding the accuracy of the trap-
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nests in use on the Station plant. The figures given include all 
eggs laid on the plant regardless of what experiments the birds 
were in. The number of birds on the plant varied from time 
to time, so that the totals in this table are not to be. used as an 
inde~ of the laying of the stock. For example it will be noted 
that whereas in July, 1909, 6Io6 eggs were obtained, in the 

. following month there were only 504. This might be taken 
to indicate a tremendous drop in the rate of fecundity of the 
birds, but actually it merely means that on August 1, 1909, the 
houses were cleaned out and all the laying birds were sold 
except a small number kept over for breeding purposes. In 
this table the column headed "Nest Eggs" gives the number 
of eggs laid in the trap nests in such way that the bird which 
laid each of these eggs was known. The column headed "Un
recorded ,Eggs" gives the number of eggs laid on the floor of 
the pen 01_. in<some other situation such that it was not possible 
to know the individual hen which laid each egg. 

In. order that the data set forth in this table may be more 
readily comprehended fig. 90 has been prepared. In this dia-
gram the trend of the percentage figures during the last three j 

years is shown. The zigzag line in each case represents the 
observations .. The straight lines are fitted to these observation 
lines by the method of least squares. The equations to these 
lines are as follows, y denoting "percentage of unrecorded egg5 
the nest eggs," and .x- denoting months, the origin of .x- being 
taken as one month before the first observation of the laying 
year, viz. that for September: 

1908-09 ...................... . y==2,44-.14 X 

1909-10 ....................... y==1.93-.094x 
1910-1 I ................... : .. . y==o.92+.029.x-

This table and the diagrams show that: 

(I) The residual error was more than three times as great 
with the old type of trap nest as it is with the new. Taking 
the three laying years, 1908-<?9, 1909-10, and 1910-11, together 
the grand totals are: 151,355 nest eggs and 1881 unrecorded 
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eggs; giving a percentage of r.24 unrecorded eggs. We then 
have for the ratio of efficiency o·f ol~ p.est to new: 

Old trap nest 4.01 

---~- == -- == 3·2 3 
New trap nest 1.24 

( 2) The relative amount of unrecorded egg production is 
not closely related to the total egg production. This is indi
cated by the fact that the curves of unrecorded eggs by months 
do not at all parallel the familiar curve of the seasonal or 
monthly distribution of egg production.* The absolute num
ber of unrecorded eggs tends to increase as the nest eggs in-

. crease, and diminish as the latter diminishes. But there is no 
indication whatever in the figures that proportionately more· 
eggs are unrecorded when the laying is heavy than when it is 
light, and vice-versa. 

(3) There is plainly in the years 1908-09, and 1909-rn a 
tendency for the unrecorded production to diminish relatively 
as- time elapses from the beginning of the laying year. That is 
to say, the _longer the same individual birds use the trap nests, 
the smaller becomes the production of unrecorded eggs. This 
suggests what is actually the fact, that there is an element of 
learning in the operation of trap nests, looked at from the stand
point of the bircl In a lot of several hundred pullets put into 
the laying house in the fall there will always he a few who have 
to be taught to use trapnests, or for that matter, any kind of a 
nest. Usually such birds learn fairly rapidly to lay in nests. 
There ·are occasional lapses, but the number of these tends to 
become smaller the longer the bird has used a nest. It is on 
this account that the relative proportion of unrecorded eggs 
tends to diminish during the course of the laying year. 

(4) The year 1910-1 I seems to furnish a contradiction to 
the statements made in (3). In that year the proportionate 
number of unrecorded eggs was actually greater towards the 
end of the laying year than at the beginning,. though the 
amount of the change was so small as not to be significant. 
Practically the line is horizontal. It is not possible to state posi-

* Cf. Pearl and Surface, U. S. Dept. Agr. Bur. An. Ind. Bui. no. 
Part II, p. 90. 
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tively all the factors which are concerned in the failure of the 
unrecorded eggs to diminish during the year 1910-11. 

Direct observation indicates, however, that the chief cause of 
the lelatively high amount of unrecorded production towards 
the end of this year ( April, May and June) is to be found in 
th~ behavior of certain cross-bred birds with respect to hroodi
ness. A number. of these birds would show all the symptoms· 
of a severe attack of broodines£, yet after being put into the 
broody coops to be "broken up" would continue to lay regu
larly on the floor of the coop. This happened so many times 
as to leave no doubt as to the fact, nor as to the relatively fre
quent occurrence of this type of behavior among the cross
bred birds. Owing to its unexpectedness we were not prepared 
this. year to keep any exact records respecting the phenomenon. 
To do this involves penning each broody bird alone. Next year 
it is proposed to do this, and thus get precise records on a 
matter regarding which we have so far only general observa
tions. From the evidence now in hand it seems probable that 
what we have here is an effect of the separate ,Mendelian segre
gation of "broodiness" and "fecundity." In the care of these 
F2 bird~ of the peculiar behavior described we apparently have 
individuals carrying both "high fecundity" and "high broodiness" 
genes. The resulting behavior is a sort of compromise between 
the two tendencies. It might be thought that such a result 
would be a physiological impossibility. This is not so. Para
doxical the result certainly is, but t)lainly not impossible, since 
it is actually the case that these birds have every physiological 
attribute of broodiness, and yet lay regularly. In this connec
tion it should further be said that a study of a large mass of 
unpublished quantitative data on broodiness shows that the 
physiological correlation between the function of laying and 
that of brooding, is by no means perfect. Perfect "broodiness'' 
may be developed before any egg laying has occurred. Further 
as· in the present cases, broodiness and egg laying may coexist 
over long periods. The writer hopes to be able shortly to pub
lish in full the data on the physiology and inheritance of brood
iness which have accumulated during the past four years. 

DISCUSSION. 

From the figures given above it appears that, on the average1 

during the past three years, there 11as heen for every 100 eggs 
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laid on the Station plant only one and a quarter eggs which it 
was not possible to credit to the individual birq. This prob
ably represents· something approaching the irreducible minimum 
of error in trapnesting work on any large scale. The re'ason 
that it is believed to be substantially irreducible is that further 
to increase the proportion of recorded eggs would involve the 
intelligent cooperation of the hen, a factor not easily controlled. 
In this I 1-4 percent of unrecorded ~ggs only a very small frac
tion · (less than one percent) is chargeable to instrumental 
errors. It is probably safe to say that no trapnest ( or other 
piece of machinery) can ever be devised which will effectively 
meet all situations which will arise. In a very few instances, 
amounting as has been said ta less than one percent of the unre
corded ( not the total) egg production, two hens will go pre
cisely together into the trapnest, or one will sit on the Gloor 
while another walks in, lays, and walks out again. The new 
Maine Station nest has, h9wever, reduced the instrumental 
e._rror practically to nothing. 

With no instrumental error, however, there remains some 
unrecorded egg production. This arises in the main from the 
following factors : 

I. Laying on the floor of the house. This ma:y be due to 

(a) Instinct to "steal a nest." This can be cured if 
taken in hand early. 

(b) Purely physiological inability to hold up the egg 
longer. This may happen when all the trap 
nests are full and a hen wanting to lay cannot 
get i~, or it may happen when an attendant 
throws out of the nest a bird which has been 
on the nest for some time, has not yet laid, 
but is just on the point of doing so. These 
are purely accidental matters and cannot be 
entirely controlled thou_gh with care they may 
be largely so. 

( c) Lack of familiarity with nests. Common m 
young pullets, which have to be "taught" by 
direct methods to use nests. 

2. Laying in "broody coops." This has ~lready been dis-

cussed. 
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3. Dropping eggs while on roosts. Eggs are sometimes 
found on the roost boards in the morning. They indi

. cate a disturbance of the normal laying rhythm. 

From this enumeration it is plain that full control of the mat
ter demands intelligence and cooperation on the part of the hen. 

It should, of course, be understood that the sources of error 
here discussed are not the only ones in trapnesting. They 
are merely the ones which are peculiar to that work. It is 
always :nossible to misread a leg band or to set down an incor
rect number on the record sheet. Here the skill and experi
ence of the recorder are the important factors. It is believed as 
a result of studying a great many records, and applying many 
different sorts of checks that in this respect as well as in the 
other the Maine Experiment Station trap nest records during 
the last three years, as mace by Mr. Walter Anderson, have 
attained a minimum of error, which, considering the scale of 
operations, is humanly not substantially reducible. 

TECHNICAL STUDIES ON POULTRY ALREADY Pum.,ISHED. 

A considerable portion of the more technical scientific work 
of the department of biology of the Station, which has in 
charge the work with poultry, is published in current biological 
journals, not readily accessible to the agricultural public. It is 
the purpose of the present section of this bulletin to give 
briefly the essential points brought out in certain of these tech
nical studies which have been published during the past year. 

I 

THE SEASON AL DISTRIBUTION OF EGG PRODUCTION. 

During the year Part II of the "Biometrical Study of Egg 
Production in the Domestic Fowl"* has been issued. This part· 
deals with the distribution of egg production during the dif
ferent parts of the laying year. Summarized the results of 
this study are as follows: 

The data on which this study is based are the trap nest records 
of Barred Plymouth Rocks collected at the Maine Experiment 
Station, involving detailed monthly egg records of more than 
2,400 birds, collected in a period of nine consecutive years. 

* U. S. Dept. Agr. Bur. An. Ind. Bulletin no, Part II, pp. 81-170. 
T911, 
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The chief results of this analysis are summarily stated in the 
following paragraphs: 

L The mean or average monthly egg production exhibits 
the following characteristic changes in the course of the laying 
year: 

(a) The lowest mean production of the year is in 
the month of November. 
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FIG. 91. Diagram showing the weighted mean monthly egg production 

for each month of the pullet year. 

(b) The mean monthly production increases in De
cember and January at a relatively very rapid rate. 

( c) There is a slacking up in the rate of increase in 
February, which probably represents the point of the ending 
of the first, or winter, cycle of egg production. This February 
slacking up amoun.-rs in many cases ta an actual decrease in pro
ductiveness as compared with the point attained in January. 

( d) The mean production reaches a maximum in 
March. 

( e) While the mean production- for April is practi
cally the same as that for March, there is a steady decline after 
April on to the end of the laying year in October. 

( f) There is a tendency toward a slightly larger 
drop in mean production in May. This is the period of natural 
broodiness. 
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2. The present data indicate that only a trifle ruore than a 
quarter of the total eggs produced are laid in the winter third 
of the year (November i to March 1). In the first two-thirds 
of the laying year approximately three-fourths of the total eggs 
are produced. 

Diagrams showing the nature of the seasonal distribution of 
egg-production are presented in figs. 91 and 92. 
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FIG. 92. Integral curve of weighted mean monthly egg production, 
showing the absolute and relative number of eggs laid from the begin
ning of the laying year up to the end of each month. 

3. _ The month of maximum productivity varied in the ex
periments furnishing the present data with the methods of 
housing. In a closed, warmed house the month of maximum 
production was April; in a curtain-front house it was March. 

4. 1The greatest relative variability in egg production is at 
the beginning of the laying year ( month of November). The 
month of lowest variability, both absolute and relative·, is April.· 

5. The laying year may be divided into four ~atural periods 
or cycles with reference to egg production. The first of these 
periods ( roughly November I to March 1) is the winter period, 
wherein egg production is essentially a non-natural (i. e., forced 
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or stimulated) process. The second or spring period (March r 
to June r) is the natural laying period of the domestic fowl in 
its normal reproductive cycle. The third ( roughly June I to 
September I) and fourth ( roughiy September I to October 31) 
periods are not sharply separated from one another. The sum
mer egg production represents in part a natural continuance of 
the normal breeding season ( rearing of a second brood by wild 
Gallus) and in part a stimulated process. This period is termi
nated by the molt, which is the characteristic.:. feature of the 
fourth period. 

6. There is no evidence that the continud selection for 
higher egg production practiced during the eight years covered 
by the experiment produced any increase whatever in the mean 
egg production of any month in the year. On the contrary, the 
mean production in all but two of the ·months actually decreased 
during the period of selection. 

7. So far as there was any change whatever in variability 
in monthly egg production during the period when selective 
breeding was practiced, this change was not in the direction of a 
reduction as a result of the selection, but, on the contrary, there 
was an actual increase in variability in all but one month of 
the year, and here the platted variability line did not sensibly 
deviate from the horizontal. 

8. The present statistics show no bad effect on egg produc
tion in the winter months (November to March) of keeping 
birds in large and crowded flocks ( up to the limits included in 
the present study). On the other hand, overcrowding tends. 
distinctly to lower summer ( and to a smaller extent spring) 
egg production. It is chiefly as a result of this effect on sum
mer production that the mean annual production is lower in 
the large flocks, as shown in Part I of this work ( Bureau of 
Animal Industry Bulletin I ro, Part I, pp. 58-61). 

9. The excess in relative variability of egg production of 
the larger flocks ( 100 and r 50 birds) over the smaller ( 50 and 
roo bird~) observed in the annual records ( see Part I) is fonncl 
upon analysis to be on the whole fairly evenly distributed over 
the whole year. In the period of the year in which there is the 
heaviest production, such environmental differences as are im
plied in the different flock sizes in the experiment do not 
appreciably affect the relative variability of production. 

1 
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10. The polygons of variation in monthly egg production 
are all bimodal, though homogeneous. The position 0f the 
mode changes in a regular manner during the course of the 
laying year, as does also the skewness of this portion of the 
distributions. These monthly distributions. may be described 
as S-shaped, and are in general of the same type in the differ
ent months, though different in detail. 

I I. By a process of mathematical reas0ning set forth in 
detail in the original paper it is shown that the observed facts 
regarding the character of the distributions of variation in 
monthly egg production are adequately· accounted for by an 
hypothesis which includes the following points. These state-· 
ments are therefore set down as conclusions of this stu<;iy: 

(a) That variation or changes in· the rate of fecun
dity in the hen are fundamentally or innately continuous ( in the 
mathematical sense), though the objective manifestation of 
fecundity is discontinuous, i. e., expressed in discrete units. 

(b) That visible egg production in each individual 
bird tends to occur in definite cycles or periods of varying 
length which alternate with nonproductive periods. 

( C) That the rate of fecundity r amount of egg pro
duction per unit of time, conceived in the sense of the differ
ential calculus) is in any bird at a minimum at the beginning 
of a cycle of production, increases to a maximum at what may 
be termed the height of the cycle, and decreases to a minimum. 
( usually quite rapidly) as the end of the cycle is approached. 

( d) That each of the monthly fecundity distribu
tions is compound, and made up of two r~ .. t~ In one part are 
included all birds which are well along in a period of laying 
activity ( or cycle of fecundity). The other part includes those 
birds not laying at all ( that is, in a non-productive condition or 
period) and those that have just emerged from this condition 
of zero fecundity and started on a laying cycle. 

( e) That (I) the proportion of the whole flock 
which falls into each of these two classes, and ( 2) the particu
lar rate of fecundity which marks the boundary between the 
two classes, are not constant, but, on the contrary, change in a 
definite and orderly manner in the different parts of the laying 
year. 

( f) That the distribution of frequency within each 
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of the two hypothetical components of the monthly fecundity 
distributions follows a simple, unimodal skew frequency curve, 
and that the curve describing the entire monthly fecundity dis
tribution is in each case tl;ie sum of two· skew frnquency curves. 

DOES "PROTECTIVE COLORATION" IN POULTRY REALLY PROTECT? 

It is an obvious and easily demonstrated physical fact that 
fowls with a barred or broken color pattern are relatively incon
spicuous as compared with birds with either solid black 01 

white plumage, or so dark in general color that any pattern 
which may be present is not visible except on close examination. 
Does the inconspicuousness of barred birds protect them against 
their 'natural enemies, such as crows, hawks, foxes, rats, etc.? 

Some two years ago C. B. Davenport published a short note 
regarding the relative number of self-colored and of "pencilled 
or striped" chicks killed by crows one afternoon, at Cold 
Spring Harbor. The rather striking result was that out of 24 
birds killed, only one was other than self-colored. The com
munication closes with the following words: "This fragment, 
then, so far as it goes, indicates that the self-colors of poultry, 
which have arisen under domestication, tend to be eliminated 
by the ·natural enemies of these birds, and the pencilled birds 
are relatively immune from attack because relatively incon
spicuous." 

Records kept at this Station in connection with the breeding 
work throw light on this matter. A discussion of 'fuese records 
has recently been published.* The results may be summarily 
stated as follows : 

We have the following figures, it being understood that 
"eliminated" means "killed by natural enemies" with the inclu
sion of the small number of birds which lost their bands. ( See 
original for detaiis). 

Total number of birds on range 
Number of barred birds 
Number of solid-colored birds 
Total number of eliminated birds 

=3,343 

Number of barred birds eliminated - 290 

Number of solid-colored birds eliminated = 35 

* Data on the Relative Inconspicuousness of Barred and Self-colored 
Fowls. American Naturalist, Vol. XLV, pp. 107-177. 19u. 
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The above figures include all eliminated birds, those killed by 
recorded and unrecorded enemies together. If we take only 
those killed by recorded enemies, which under the conditions 
prevailing on the plant in 1909 means practically those killed by 
rats, we have: 

Number of solid-colored birds eliminated by recorded ene
mies ==6. 

Number of barred birds eliminated by recorded enemies ==68. 
From . these figures the following proportions are derived : 

Of the total number of birds 10.05 per cent. were solid-colored. 
Of all the eliminated birds 10.77 per cent. were solid-colored. 
If we consider by themselves the binJs eliminated by re<;orded 

enemies, we have: 
Of the birds elimin1ated by recorded enemies 8.11 per cent. 

were solid-colored. · 
Putting the figures in another way we have: 
Of the solid-colored birds 10.42 per cent. were eliminated by 

all enemies. 
Of the barred birds 9.64 per cent. were eliminated by all ene

mies. 
Of the solid-colored birds 1.79 per cent. were eliminated by 

recorded enemies ( chiefly rats). 
Of the barred birds 2.26 per cent. were eliminated by recorded 

enemies. 
Of the solid-colored birds 8.63 per cent. were eliminated by 

unrecorded enemies ( chiefly predaceous birds). 
Of the barred birds 7.38 per cent. were eliminated by unre

corded enemies ( chiefly predaceous birds). 
The conclusion to be drawn from these figures, which involve 

a large number of individuals, is obvious. It is that the relative 
inco,nspiculousness of the ba:rred color pa.ttern afforded its pos
sessors no gre,a,t or striking protectiion again:st elimination b3, 
natural en)emies, during the season ( April I to October 1) of 
1909 on the poultry range of the Maine Experim:ent Station. 
It might be objected that if the eliminations by predaceous birds 
alone could be separately recorded it would then be found that 
against this class of enemies the barred pattern had great pro
tective value, as suggested by Davenport's figures. This, how
ever, can hardly be the case in the present statistics since if it 
be assumed that predaceous birds killed relatively few barred 
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chicks and relatively many solid-colored, then it must also be 
assumed that the other unrecorded enemies showed a pref er
ence for barred birds, since with all enemies taken together sub
stantially equal proportions of both kinds of birds were elimi
nated.· In other words, if we assume a selective elimination in 
the case of predaceous birds, we are obliged to assume an equal 
and opposite selective elimination on the part of other unre
corded enemies. There is no evidence on which such an as-
sumption could be based. 
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FIG. 93 Two potato plants showing advanced stages of the blackleg disease. 
Note the decided blackening at the base of the stem. 
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BULLETIN No. 194. 

CONTROL OF THE BLACKLEG OR BLACK-STEM 
DISEASE OF THE POTATO; 

W. J. MORSE. 

Bulletin 174 of this Station, issued December, 1909, discussed 
the character and appearance, means of distribution, distribu
tion in America and economic importance of the blackleg dis
ease of the potato. At the same time methods for prevention 
and eradication were outlined and discussed. It was then stated 
that these recommendations were made on more or less emp_iri
cal grnunds and were not based upon regularly conducted ex
periments. It is now proposed to give the results of certain 
field trials and experiments whereby these recommendations 
were tested on a large scale under actual farm conditions. 
Before taking up the details of these experiments and the results 
obtained therefrom it is perhaps best to summarize some of the 
more important parts of Bulletin 174 and to give a brief account 
of certain preliminary studies which led up to the experiments 
mentioned. 

"Blackleg," "black-stem," "black stalk-rot" or "stem-rot" is 
a bacterial disease which attacks both the stem and tuber of the 
Irish potato. Various investigators, mostly in Europe, have 
isolated from the diseased plants and described under different 
names bacteria which were again capable of causing very similar 
effects upon the host upon inoculation.* Hence so far as our 
present knowledge goes blackleg, strictly speaking, is .a general 
term applied to a type of bacterial disease which attacks and 
destroys the base of the potato stem, producing a characteristic 
blackening of the diseased tissues, rather than a term applied 
to a single disease caused by a specific organism. However, the 
organisms are so near alike and are so nearly identical in their 

* B. phytophthorous Appel, B. solanisaprus Harrison, B. atrosepticus, 
van Hall, B. melanogenes Pethybridge and Murphy, etc. 
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effects upon the host that so far as the practical agriculturalist 
alone is concerned the distinctions made are, in the opinion of 
the writer, of little consequence. Preventive measures which 
are effective with one under Maine climatic conditions would 
be, in all probability, equally applicable to all. Blackleg is not 
the same as the- Southern bacterial disease of the potato stem 
and tuber caused by B. sola.nacearum Smith. 

Both stems and tubers are· attacked. The diseased plants as 
observed in Maine* first appear more or less unthrifty and 
usually undersized. The branches and leaves, instead of spread
ing out normally, tend to grow upward, forming a more or less 
compact top, frequently with the young leaves curled and folded 
up along the mid-rib. Later they become lighter green or even 
yellow and the whole plant gradually dies. If the disease pro
gresses rapidly the plants may fall over suddenly and wilt with 
very little previous signs of disease. The same general symp
toms may be produced by certain other stem diseases, or even 
mechanical· or insect injuries of the stem at or below the sur
face of the ground. 

The appearance of the diseased stems at once differentiates 
blackleg from other described potato diseases. Stems so at
tacked are characterized by an inky-black discoloration ( See 
Fig. 93) extending from the base of the stem, where it attaches 
to the seed piece, · up sometimes one, two or even three inches 
above the surface of the ground. Under favorable weather 
conditions the disease may, in exceptional cases, follow up the 
stem for several inches, or even out on the larger branches. 
The seed pieces from which the diseased plants spring are in
variably decayed, and young tubers which have been formed 
before the destruction of the stem may sometimes be attacked 
by a soft rot caused by the bacteria being conveyed to them 
along the underground branches of the stem upon which they 
are produced. 

The disease is carried over from year to year by the organ
isms living in decaying, bruised, cracked or otherwise imper
fect seed potatoes. They are readily killed by drying and are 
probably incapable of e_xisting in a living state on the surfaces 

* The following discussion should be understood as only applying to 
the character of the disease as observed by the writer in this State. 
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of dry, sound potato tubers. Under ordinary conditions black
leg has not been observed in Maine to spread from hill to hill 
in the field ancr, as will be shown later, there is quite conclusive 
evidence that the germs do not live over winter.i,i-he soil under 
the climatic conditions which exist in this St:rle. 

Observations extending over 5 years indicate that the disease 
is much less prevalent in those seasons which have relatively 
little rainfall between planting and blossoming time. While it 
is quite generally distributed over the potato growing sections 
of the State and sometimes, in very wet seasons, fields may be 
found which show IO, 15 or even 20 per cent. of diseased plants, 
as a general rule it occurs only as occasional, affected stalks 
scattered over the fields. Only in exceptional cases is the crop 
materially reduced from this cause. 

The writer has had opportunity to study numerous outbreaks 
of rot in potato fields and in storage in Maine and other parts 
of New England during the last I 5 years and has yet ta see the 
first case of a severe epidemic of this kind that could be traced 
to the blackleg or stem rot disease. These epidemics are in-

L variably preceded by outbreaks of the late blight fungus Phy
tophthora infestans DeBary on the foliage, and occur with 
equal frequency on fields which are free from blackleg as upon 
those which are attacked with this disease. Moreover such epi
demics were as common long before the blackleg disease made 
its appearance, and now occur in those parts of New England 
where blackleg has never been see"n, whenever the weather con
ditions are favorable for outbreaks of late blight on the· foliage1 

and spraying with b-ordeaux mixture is not thoroughly done. 
The nature of the decay in such cases may be soft and foul
smelling and large numbers of bacteria may be found· in the 
decayed tissues, but the writer has failed in repeated trials to 
isolate bacteria from such tubers which, upon inoculation to 
sound tubers, would produce alone and unaided any disease 
whatever. In all probability the soft rots observed in epidemics 
of this kind are caused by saprophytic bacteria of the soil which 
follow after and farther break down the tissues of the tuber 
after they have been killed by the late blight fungus. 

It is perfectly possible however, as has already been stated, 
for the bacteria associated with the blackleg disease of the stem 
to produce a rapid and complete soft rot of the tuber under 
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favorable conditions of temperature and moisture if they come 
in contact with the interior tissues. Therefore, there is no 
doubt that some of the soft rot in storage may come from this 
source. It is also evident that diseased plants only spring from 
tubers produced~by previously diseased plants, or from tubers 
infected in storage or while being cut for seed purposes by com
ing in contact with those already diseased. 

So long as Maine growers confined their efforts to the pro
duction of table stock, blackleg was not one of the more im
portant potato diseases and attracted little attention. When 
the value of northern-grown potatoes for southern planting 
began to be appreciated an entirely new situation developed. 
The southern trade demanded early varieties, the favorite 
among which is the Irish Cobbler which is much more suscep
tible to the blackleg disease than the Green Mountain and cer
tain other, late varieties commonly grown for table stock. 
Moreover blackleg appears to be much more destructive in Vir
ginia and other southern States, where most of the seed tubers 
are sold, than in Maine. Consequently from the standpoint of 
the seed potato trade this disease has become one of consider- J 
able importance. If Maine seed potatoes for southern planting 
are to retain the place that their various superior qualities have 
secured for them it is absolutely essential that this disease be 
eliminated from among them. In other words, from a financial 
standpoint this is the most important disease problem that the 
seed potato growers are facing at the present time. It is be-
lieved that the experiments here reported demonstrate that any 
farmer can entirely eradicate the disease from his seed and 
from his farm in from one to 2 years and that so long as he 
keeps this seed pure and uncontaminated he may feel assured 
of immunity from blackleg. 

PRELIMINARY ExPERIMEN'I'AL WoRK. 

After isolating the bacteria associated with the disease in 
Maine and demonstrating by inoculation that they were capable 
of causing the typical blackening and decay of the stem as well 
as the soft rot of the tuber the first matters to determine before 
attempting to devise methods of control were the resistance o.f 
the organisms to drying, fo expc. sure to sunlight, and to disin-
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f ectants and germicides. It was found that they were readily 
killed by drying, but broth cultures retained their vitality until 
all of the moisture was evaporated-ten months or more, or 
longer than the organisms woul1 be required to remain alive 
in infected tube.rs. Exposure to sunlight for 6o minutes in 
petri-dish cultures killed all the organisms even in the less in
tense light of November and December. They were also readily 
killed when. transferred to very weak formaldehyde solutions. 
At no time have any of the different strains studied been ob
served to form spores. 

Spraying sound tubers with fresh, virulent cultu::es in 1909 
and allowing them to dry and remain in an open ,:;hed away 
from direct sunlight for a week before planting failed to convey 
the disease to the resulting plants. This gave additional evi- · 
dence that the organisms cannot remain alive for any length 
of time on the dry unbroken skin of healthy tubers. Wetting 
healthy seed pieces, after cutting, with cultures and watery ex
tracts of diseased stems followed by keeping the soil constantly 
moist led to the production of diseased plants. Evidence was 
also constantly accumulating to show that seed tubers were the 
chief, if not the only source of infection. Therefore, it seemed 
conclusive that it was only those tubers which were partly 
decayed, cracked or imperfect which provided the proper con~ 
ditions for harboring the germs alive and in conditien to com
municate the disease to the growing plants. As will be pointed 
out later there is every reason to believe that the germs are 
spread from diseased to healthy seed pieces by means of the 
knives used in cutting and by the freshly cut surfaces of the 
seed pieces coming in contact in the storage barrels and in the 
planters. If the cut seed tubers are allowed to "heat" a little 
before planting, on account of being barreled up too long, this 
danger of transference of the disease to healthy seed pieces is 
greatly increased. 

In the fall of 1909 three barrels * of seed potatoes were ob
tained in Presque Isle from a field where a large percent of 
the plants had been killed by blackleg the summer before. Un
fortunately late blight was very prevalent on this field during 

'" A barrel of potatoes as the term is here used is approximately equal 
to 2 3-4 bushels or 165 pounds. 



206 MAINE AGRICULTURAL EXPERIMENT STATION. 

the latter part of the season, resulting in a large amount of 
rot developing in storage and over half of the tubers were 
sorted out as entirely decayed during the winter. The most of 
this rot resembled that produced by Phytophthora ·i'nfestans. 
At planting time these tubers were first sorted into 2 lots, 
those which were entirely sound and those which were partly 
decayed or were in some way imperfect. One-third of each 
lot was exposed to formaldehyde gas, one-third treated by 
immersing in formaldehyde solution in the usual way before 
planting and the remainder planted without any treatment. At 
the same time on the same field, which had not grown potatoes 
for many years, plots of equal size were planted with healthy 
seed tubers from 2 different sources. 

A small amount of blackleg developed on parts of the field 
where the untreated, diseased seed was used, but the results 
were very unsatisfactory and inconclusive. This work was 
done at Orono, but unfortunately, the writer had very little 
control over the experiment beyond furnishing the seed. The 
ground allotted to the experiment was heavy clay, improperly 
prepared for the crop, very dry and filled with large clods of 
earth at planting time. The field was neglected and not prop- . J 
erly cultivated-the potatoes were at times overrur1 with weeds 
and badly injured by potato beetles. 

CooPERATIVE Ex PERI MENTS. 

Therefore, it was thought best to ask the potato growers to 
cooperate in testing the preventative measures outlined, on a 
sufficiently large scale and upon enough different farms to 
make the combined results conclusive. This might be objected 
to by some as placing certain important details of the work in 
the hands of individuals not trained in exact experimental 
methods. Granting this objection to be valid it would simply 
be operative in case the results were inconclusive. Un the other 
hand if the 'results were comparatively clear-cut ana conclusive 
they would be of additional value as indicating the probable 
success or failure of the average farmer in carrying out the 
remedial measures recommended. Moreover those who vol
unteeered to assist in carrying on these cooperative experiments 
are specialists in potato growing and are among the most pro-
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gressive and up-to-date farmers in the State. They are very 
familiar with the character and importance of the disease a11d 
were intensely interested in the success of the experiments. 

These cooperative experiments were conducted by Mr. 0. J. 
Parsons, Patten; Mr. 0. L. Donaldson, Presque Isle; Mr. J. F. 
Hussey, Mr. Ira J. Porter, Mr. W. T. Good, E. L. Cleveland 
Company, Mr. H. Edblad, and Mr. W. S. Blake, Houlton. 
The writer takes this opportunity to express his appreciation 
and thanks to these gentlemen for the careful and painstaking 
manner in which they carried out their portion of the work, 
upon which the entire success of the experiment depended. 
Collectively these gentlemen disinfected seed tubers sufficient 
to plant 142 acres. Formaldehyde solution was used for 88 
acres and formaldehyde gas for 54 acres. On the different 
experimental fields taken together as large if not a larger area 
was planted with untreated tubers. However, on some farms 
only enough treated seed tubers were used to plant a few acres 
while on others they were all treated except enough to provide 
a check plot of suitable size. 

METHODS USED IN THE CooPERATIVE EXPERIMENTS. 

Before starting the experiments the writer conferred with 
each individ1:1al experimenter and explained fully the methods 
proposed and in all but one instance visited the potato houses 
or farms and advised and assisted in starting the disinfecting 
work. In addition a typewritten outline was furnished to each. 
The following is a brief ~ummary of this : 

The seed * used should come from fields where the disease 
appeared the year before. In each case a ·check plot of un
treated seed from the same source as the treated and selected 
seed should be planted at the same time and on the same field 
under identical conditions except for treatment. The different 
plots must be plainly marked and labeled by proper stakes 
driven into the ends of the rows. · 

A part were requested to carefully sort out before disinfec
tion all badly bruised or cracked tubers and all that appeared 

* The term "seed" is in common use in the potato growing sections 
for potatoes used for seed purposes. Although botanically incorrect, 

- for convenience it will be so used iu the following discussion. 
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in any way diseased or decayed. Others to disinfect and plant 
the seed tubers just as they came from the bin, and others were 
to try both methods. Those who were intending to plant only 
selected, treated seed were advised to reject all tubers when 
cutting which showed any discolored areas in the flesh, par
ticuJarly those which showed browned or blackened rings at 
the stem end, no matter how slight. As a farther precaution 
it was recommended that extra knives and a jar of formalde
hyde solution be provided when cutting seed and if, by chance, 
a diseased tuber was cut the knife blade ,could be dropped into 
the disinfecting solution for a time and another used in its 
place. Some were to disinfect by means of rormaldehyde 
solution and some were to use formaldehyde gas. It was also 
suggested that selection of sound tubers without disinfection 
be compared with the farms of treatment mentioned. 

The experimenters were cautioned not to allow treated seed 
tubers to come in contact with tools, baskets, or barrels which 
had been used for diseased or untreated seed. It was advised 
that all containers for treated seed either be exposed to for
maldehyde gas in a disinfecting chamber or washed out thor
oughly with formaldehyde solution. Planters recently useJ 
for contaminated seed were to have the parts which come in 
contact with the seed pieces thoroughly washed and scrubbed in 
formaldehyde solution. 

Those who used the liquid treatment immersed their seed 2 

hcurs in a solution of one pint of 40 per cent. formaldehyde in 
30 gallcns of water. \\There the formaldehyde gas treatment was 
used the tubers were placed in open, slat-work crates and ex
posed to the gas generated by means of potassium permanga
nate, for from 12 to 24 hours in a tightly closed room con
structed for the purpose. For each 1000 cubic feet of the 
disinfecting chamber 3 pints of 40 per cent formaldehyde and 
23 ounces of potassium permanganate were used. When, as in 
some cases, a large proportion of the space in the disinfecting 
chamber was occupied by crates of potatoes only about three
fourths of the given amounts of the chemicals were used to 
avoid too great concentration -of the gas and possible resulting 
injury to the germinating quality of the seed. 
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There was little variation in soil conditions. According to 
the map of the Soil Survey of the Caribo1:1 Area, Maine,* Mr. 
Donaldson's field consisted entirely of the Caribou loam which 
is the type of the best Aroostook potato soil. This was the 
only field which was included in the soil survey but so far as 
could be determined the soil on all the other experimental fields 
was either identical or conformed very closely to this type. In 
each case the fields were well cared for, were well drained, and 
consisted of either level or slightly rolling land. 

DETAILS OF THE CooPERA'rIVE EXPERIMENTS. 

The Parsons Experiment. 

Mr. Parsons' field consisted of about I I acres of sod land. 
The portions where the treated seed was used comprised 7 rows 
near the East side and 15 rows near the middle, running en
tirely across the field, and together constituting about one and 
one-tenth acres. The seed was treated by soaking in formalde
hyde solution and was carefully sorted when cut, Mr. Parsons 
looking after this himself. Untreated but selected seed was 
used on the remainder of the field. None was planted without 
selection. 

The field was visited on July 5 but the plants were not suf
ficiently advanced to show the maximum amount of blackleg. 
Hence no records were made at this time except to note that 
the disease vvas beginning to appear on the untreated portions. 
On July 17 approximately one-half acre of each on adjoining 
portions of the treated and untreated plots was carefully ex
amined for blackleg with the following results.** 

* Wes_ton, H. L. and Rowe, R. vV., Advance Sheets Field Operations 
of the Bureau of Soils, I908, Washington, 1910. 

** On each farm care was taken to select portions of the plots of 
equal size and in every way uniform except as for seed treatment upon 
which to make the records. Of necessity the area of the portions so 
selected varied on the different farms. For convenience in comparison 
the records made have been reduced to numbers of diseased plants per 
acre. A superficial examination of the field as a whole or certain 
portions of it was made in each case to ascertain if the portions selected 
for detailed examination represented average condinons. Moreover 
with few exceptions the owner or his personal representative was pres
ent and assisted at each examination of the experimental fields. In 
each case a preliminary draft of the write-up of the different experi
ments was submitted to the owner of the field for his approval before 
it was incorporated in this report. 
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Seed tubers untreated, selected. Diseased plants per acre 87 
Seed tubers treated ( formaldehyde solution), selected. 
Diseased plants per acre o 

The, Donaldson Experimen,t. 

Mr. Donaldson planted 270 barrels of seed of which 26o 

barrels were treated by soaking in formaldehyde solution. The 
remaining ro barrels were planted without treatment. 

\Vhere the disinfection experiment was tried Irish Cobbler 
was the variety planted. The seed 'was grown on the same fjeld 
in 19rn. In writ'ng to the Station under the date of August 
15, r9ro, l\fr. Doral~1 son st2ted that on this field he counted on 
an average about 20 diseased plants per row 6o rods in length. 
The seed on the m_ain portion of this field in 191 r w_as soaked 
in formaldehyde solution for 2 hours and then turned out on 
a clean platform to dry before cutting~ The cutting was done 
by hired help but under the owner's supervision. Each seed 
cutter was given directions to discard all tubers which were in 
any way imperfect, and if by chance he cut a tuber which 
showed any signs of decay or browning in the flesh to discard 
it and place the knife he was using in a jar of formaldehyde 
solution which was provided. Extra knives were supplied so 
that there was alwaYs a sterile knife in the disinfecting so'lu
tion in case the one in use became contaminated. Mr. Donald
son stated that it was practically impossible to hire seed cutters 
who would constantly observe these precautions and doubtless 
this may account for the very small amount of blackleg on the 
main field. 

For the chief experiment one barrel of badly bruised and 
one barrel of selected seed was sorted out. One half of each 
lot was cut and planted without treatment. The other half of 
each lot was sm1ked for 2 hours in formaldehyde solution after 
cutting. The aclvantage of this latter variation from the usual 
practice of c1isinfecting before cutting is that much of the 
chance contaminations of healthy seed pieces while cutting can 
be overcome in this way. As will be seen later (p. 224) no 
detrimental results with regard to germination were secured 
from this treatment. 

The four lots of treated and untreated seed were planted in 
four rows, each row being equivalent to about one-tenth of an 
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acre. The field was examined on July 6 and r8 with the fol
lowing result. 

Seed tubers bruised, untreated. Diseased plants per acre 70 
Seed tubers bruised, treated ( formaldehyde solution). 
Diseased plants per acre 20 

Seed tubers selected, untreated. Diseased plants per acre IO 

Seed tubers · selected, treated ( formaldehyde solution). 
Diseased plants per acre o 

An examination on July 6 of about one-half acre of the 
immediately adjoining portion of the main field where the seed 
was soaked before cutting showed only 2 affected plants per 
acre, while an examination of an equal area on a d~fferent por
tion of the· same field on July 18 failed to reveal any diseased 
plants. 

It should be remembered that the season before on this same 
field and where the seed for this year's planting was pro
duced there were according to Mr. Donaldson's estimate nearly 
300 diseased plan ts per acre-a decrease of over 99 per cent. A 
part of this decrease may, as compared with r9ro, be due to 
unfavorable weather conditions. As has already been pointed 
out blackleg never does so much damage if the early part of the 
growing season is dry. 

No blackleg was observed on the volunteer plants which 
came up between the rows and hills from tubers which re
mained in the soil over winter from the crop of the season 
before. This taken together with the fact that practically no 
diseased plants were found over the entire 50 acres where the 
treated seed was used is additional evidence that the disease 
did not live over in the soil where it appeared last year bnt was 
communicated to the crop of the present year by means of the 
regular seed tubers. 

The H1tssey Experiment. 

1911 was Mr. Hussey's second year of formaldehyde disin
fection for blackleg. In 1909 he observed some of the disease 
on his field with the Irish Cobbler variety. In 1910 from the 
crop of the season before he carefully selected sound · and per
fect tubers sufficient to plant about one-fourth of a 4-acre field. 
These were then soaked 2 hours in formaldehyde solution one 
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pint to 30 gallons of water. The remainder of the field was 
planted with seed tubers from the same lot just as they came 
from the bin without selection or disinfection. They were, he 
said, such as would generally be classed, so far as appearance 
goes, as good quality of seed stock. 

Mr. Hussey made frequent and careful examinations of this 
field during the summer and reported that from 5 to 8 percent 
of the plants where the untreated seed was used were killed by 
blackleg. Only 2 plants so affected were observed during the 
entire season on the acre where the selected and treated seed 
was used. 

In r9rr Mr. Hussey experimented with both Irish Cobblers 
and Green Mountains. The Irish Cobbler field was sod land and 
consisted of about 5 r-2 acres planted with seed from the 
treated portion of last year's field. The treated and untreated 
portions were located in alternate strips across the field, thus 
making a very fair test with regards variation in soll conditions. 
This field was given a superficial examination on July 6 and a 
thorough examination on July 19. No blackleg could be found 
on the entire field on either visit. Mr. Hussey stated that he 
had examined the field several times during the season and 
failed to find any diseased plants, thus showing that selection 
and disinfection in r9ro entirely eliminated the disease from 
his crop. Unfortunately there was none of the crop from the 
untreated portion of the r9ro field planted this year as a check, 
but past experience makes it absolutely certain that if planted 
it would have produced quite a percentage of diseased plants 
this year. 

Mr. Hussey's experiment with the Green Mountain variety 
was upon land where potatoes were grown last year and more 
or less blackleg was observed. It furnished the most striking 
example in the series of the effectiveness of disinfection when 
properly done. The field consisted of about 6 acres. About 
2 acres in the middle was planted with untreated tubers. The 
remainder on either side being disinfected. 

On July 6 no accurate record was made but it was noted 
that the disease was quite frequent on the untreated portion and 
no affected plants could be found where treated seed tubers , 
were used. On July 19 approximately one-third acre each of 
adjoining portions of the treated and untreated strips were 

J 
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examined with considerable care with the following result 
expressed in numbers of diseased plants per acre. 
Seed tubers untreated. Diseased plants per acre 163 
Seed tubers treated ( formaldehyde solution). 
Diseased plants per acre o 

Examination of other different portions of the field taken at 
random at both visits indicated that the above represented very 
accurately the condition of the field as a whole. No diseased 
pla.n,ts could be found on any part of the field where treated 
seed was used. In a letter received from Mr. Hussey Aug. 29, 
he stated that he had just observed several full grown plants. 
on the portion. of the field where the untreated seed was used, 
which were just beginning to show the disease but he could find 
none- an the treated portions which were attacked. 

The Porter Experiment. 

Mr. Porter's experiment especially aimed at securing data 
as to the relative value of careful selection of sound and per
fect tubers as compared with disinfection alone of seed pota-

l toes just as they come from the bin. The potatoes used, how
ever, apparently did not carry much disease in the beginning, 
hence the results are not so marked nor so conclusive as might 
have been the case had the seed tubers been less healthy. Irish 
Cobbler was the variety planted and the liquid method of disin
fection was used. The plots were examined July 7 and 19. 

In one large field adjoining plots, consisting in all of about 
one and one-third acres were planted with, first umreated tubers 
as they came from the bin, second selected, sound tubers un
treated, and third selected, sound tubers treated by soaking in 
formaldehyde solution for two hours. The results obtained 
from the examination of these plots were as follows: 

Seed tubers untreated, not selected. Diseased plants per acre 24 
Seed tubers untreated, selected. Diseased plants per acre o 
Seed tubers treated ( formaldehyde solution), selected. 
Diseased plants per acre o 

In another field consisting of about 4 acres were three other 
experimental plots. The first was planted with untreated seed 
tubers just as they came from the bin. The second was the 
same as the first except the seed tubers were soaked in formal-
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dehyde solution. On the third plot were used small, inferior 
potatoes sorted from the same source of supply as one and two 
and given the same treatment as regards disinfection as in the 
case of plot two. 

On July 7 only plots one and two were examined. At this 
time the disease had not made much progress. No diseased 
plants were found on a half acre of plot 2 but 2 were found 
on an equal area of plot one. On July 19 a careful record was 
made of the number of diseased plants on one-tourth acre of 
each plot. Calculated in numbers of diseased plants· per acre 
this shows: 

Seed tubers untreated, not selected. Diseased plants per acre 24 
Seed tubers treated ( formaldehyde solution), not selected. 
Diseased plants per acre 4 
Seed tubers treated ( formaldehyde solution), small and inferior. 
Diseased plants per acre 20 

Na effort was made to have the plots of the same size in the 
two different experiments which were located from one-third 
to one-half of a mile apart. However, when the number of 
diseased plants found on the two different plots where un- J 
treated tubers were used just as they came from the bin were 
reduced to numbers per acre the results were found to be iden-
tical. Mr. Porter stated that the seed in each case came from 
the same bin. 

The Good Experiment. 

Mr. Good's field consisted of about 50 acres partly of Green 
Mountains and partly of Irish Cobblers on sod land on the 
Donahue farm in Ludlow. The expe.riment was conducted with 
the Cobblers. About 50 barrels of this variety were disinfected 
by soaking in formaldehyde solution and the remainder planted 
without treatment. The treatment was performed under Mr. 
Good's supervision as was the seed cutting but on account of 
the amount of seed used ( 250 barrels or more) it was impossi
ble to obtain seed cutters who would reject entirely all unsound 
seed. However, as will be noted below, even under these con
ditions, over 90 percent of the disease was eliminated by the 
treatment. 

The field was visited on July 6 but on account of not being 
able to determine the exact boundary between the treated and 
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untreated port~ons of the field, accurate comparisons between 
adjoining portions could not be made. However, an examina
tion of a portion of the extreme westei::n part of the field where 
the treated seed was known to have been used revealed no dis
eased plants while on the other side of that part of the field 
planted to Cobblers where untreated seed was planted several 
diseased plants were seen on an equal area. 

On July 19, the limit of the areas upon which treated and 
untreated seed was used having been accurately determined, 
approximately one acre of each was critically examined with 
the following result: 

Seed tubers untreated. Diseased plants per acre 
Seed tubers treated ( formaldehyde solution). 
Diseased plants per acre 

The Cleveland Company Experiment. 

53 

5 

On the Cleveland Company farm disinfection was performed 
by means of formaldehyde gas and two varieties of potatoes 
were used. These were the Irish Cobblers and the White Rose, 
sometimes called the Ensign Bagley. 

The field of Irish Cobblers consisted of about 20 acres, the 
larger portion of the seed for which was treated. This field 
was visited the first time and quite carefully inspected on July 4 

19. At least some portion of nearly every acre was critically 
examined,. but in no case could hills affected by blackleg be 
found, either. where the treated or untreated seed was used. 
This indicated that the seed was originally free from the dis
ease and in this case treatment was unnecessary so far as black
leg was concerned. 

The White Rose seed was known to be considerably affected 
with blackleg and it was with this seed that the real test was 
made. This portion of the field consisted of about IO acres of 
which all but about one acre was planted with disinfected seed: 
After being satisfied that the plots selected were representative 
of the different parts of the field as a whole with regards 
amount of blackleg about one-tenth acre each, of plants from 
treated and untreated seed, was carefully examined. The re
sults obtained were as follows: 
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Seed tubers untreated. Diseased plants per acre 
Seed tubers treated ( formaldehyde gas). 
Diseased plants per acre 

While there was a considerable number of diseased hills on 
·the treated portion of the field the fact should not be overlooked 
that over 6o percent of the disease as compared with the plants. 
grown from the untreated seed was eliminated by the treat
ment. As is stated elsewhere in this paper while the large
amount of blackleg on the treated seed, compared with the 
results obtained in the Parsons, Donaldson and Hussey experi
ments, maY indicate that the gas treatment is less effective than 
the liquid treatment. It should be noted that in these last men
tioned experiments the owners were able to either cut the seed 
themselves or have it done under their immediate supervision .. 

The Blake Experiment. 

Mr. Blake treated sufficient selected seed to plant about 20 

acres of Irish Cobblers. About half of this was soaked irt 
formaldehyde solution and the remainder given the gas treat
ment in the Edblad disinfecting room. Unfortunately no un
treated check plot was planted at the same time with the same 
lot of seed. Such a plot was planted some IO days or 2 weeks 
later and there was also some doubt as to whether the seed was 

· from the same source as that originally planted. Obviously 
this could not be used as a check on the treated portion. The 
field was carefully examined first on July 7 and again on July 
20 as it represented the only case where the liquid and gas 
methods of treatment were applied to seed on the same field. 
Na comparisons between these could be made, however, for 
only two plants showing the disease could be found ~on the 
whole 20 acres. This disease was said to have been observed 
on the crop of the year before from which the seed was ob
tained, therefore it would seem that its absence the present 
season must be the result of seed selection, disinfection or bothL 

The Edblad Experiment. 

Mr. Edblad disinfected all of his seed by the formaldehyde 
gas method except about I barrel of the Irish Cobblers which 
was not treated, and planted the following varieties : Green 
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Mountain 9 1-2 acres, Irish Cobblers 4 acres, Early Rose, 2 

acres, Beauty of Hebron 1 1-2 acres, Twentieth Century I acre. 

Since the Irish· Cobbler was the only variety treated where 
a check plot was saved this is the only case in this experiment 
where accurate comparison could be made between treated and 
untreated seed from the same source. However, since the dis
ease did develop on the other portions of the field with other 
varieties which had been treated it is of interest to note these 
facts as bearing upon the effectiveness of the gas method of 
disinfection. While the results with some of the varieties in 
this experiment were not equal to the expectations of the writer, 
Mr. Edblad expressed himself as entirely satisfied with the 
results from a commercial standpoint and stated that he felt 
that he had profited sufficiently to more than pay for the ex
pense and trouble involved in treating his seed. 

The field was visited on July 7 but on account of not being 
able to definitely locate the boundaries of the d_ifferent plots no 
accurate record was made at that time. On July 20 the field 
was examined in the company of Mr. Edblad by carefully going 
over representative plots of each different variety of one-fourth 
to one-half acre in siz'e. Calculated in number of diseased 
plants per acre there was : 

Seed tubers untreated, Irish Cobbler. 
Diseased plants per acre 96 
Seed tubers treated ( formaldehyde gas), Irish Cobbler. 
Diseased plants per acre * o 
Seed tubers treated ( formaldehyde gas), Green Mountain. 
Diseased plants per acre o 
Seed tubers treated ( formaldehyde gas), Early Rose. 
Diseased plants per acre 18 
Seed tubers treated ( formaldehyde gas), Twentieth Century. 
Diseased plants per acre · 40 

No record was made as to the amount of blackleg on- the 
one and one-half acres of Beauty of Hebron. Mr. Edblad 

* The record was taken for the ·treated and untreated Irish Cobblers 
on adjoining plots July 20. At the time of the early visit (July 7) a few 
diseased hills were seen on another part of the field where treated Irish 
Cobblers had been used, so the effectiveness of the treatment in this 
case was doubtless not quite so great as the figures would indicate. 
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stated that the seed tubers of this variety were in very poor 
condition when he received them, and he only planted them in 
order to get a start with this varietY. He exposed them to 
formaldehyde gas for the same length of time as his other 

Tabular Summary. 

Experiment.1
1 

Variety. I Condition of \ Treatment. I No. diseased 
Seed. I plants per A. 

;ar~o-n~. ~~--- I Green Mountain. [selected ..... -~!!.None .............. :-1~-~8~-
'' '' I '' Formaldehyde solution O 

Donaldson ... !Irish Cobbler: .. Bruised ....... [None. . . . . . . . . . . . . . . 70 
1 ' ' '' '' , Formaldehyde solution 20 
1

1 

" " Selected ....... 'None............... 10 
'' '' :Formaldehyde solution 0 

I 

-~------ -

Hussey ...... Irish Cobbler .... Selected ....... None .............. . 
· '' '' '' · Formaldehyde solution 

Green Mountain. Not selected ... None .............. . 
'' '' '' '' Formaldehyde solution 

Porter ...... Irish Cobbler .... Not selected ... None .............. . 
'' '' '' '' Formaldehyde solution 

Selected . . . . . . . None .............. . 
'' Formaldehyde solution 

Small, inferior. Formaldehyde solution 
, I 

Good ...... · IIrish Cobbler ... · I Not selected .. · IN one .............. • I 
'' '' '' '' Formaldehyde solution 

Cleveland Co. Iri,s_h Cobb,l~r .... N; 9t sel,1.;cted ... None .............. . 
Formaldehyde gas ... . 

White ~9se..... : : None .............. . 
Formaldehyde gas ... . 

Blake ...... · !Irish Cobbler ... · I Selected ....... ,
1 

Formaldehyde solution! 
' ' ' ' ' ' Formaldehyde gas .... 

I 

Edblad ...... Irish Cobbler .... Not selected ... None .............. . 
Gr~en Mo~~tain. : : , , For~:tldehyde g:¥3 
Early Rose . . . . . ' ' 
20th Century. . . . ' ' 

O* 
O* 

163 
0 

24 
4' 
0 
0 

20 

53 
5 

O* 
O* 

390 
150 

O** 
O** 

96 
O*** 
O** 

18** 
40** 

* Seed used was apparently not diseased in the beginning. In the Hussey experi
ment it had been elimmated through treatment the year before. 

** No satisfactory check plot of the variety available for comparison. 
*** See note on page 217. 

varieties to obtain what beneficial effects that he could from 
the treatment. He did not, however, select out and plant only 
the perfect tubers and did not save a check plot planted with 
untreated seed. 

J 
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When examined on July 7 and 20 there ,was a large amount 
of blackleg on this field, fully 20 per cent of the hills either 
failed to grow or the plants had been destroyed by the disease. 

DISCUSSION OF RESULTS. 

Effectiveness of the treatment: Taken as a whole the results 
of the cooperative experiments are sufficiently clear-cut and 
conclusive to indicate that the preventative measures outlined 
are exceedingly efficient. In fact the uniformity of the results 
is surprising when it is remembered that so many individuals, 
including the men employed to cut the seed, were responsible 
for them. It will be noted that in every case where both 
selected and treated seed was used the disease was absolutely 
eliminated and in every case where either selection or disinfec
tion was practiced alone and proper check plots plant~d fo_r 
comparison the amount of blackleg was materially reduced, 
except where the small, inferior seed was used in the Porter 
experiment. However, it should be remembered that the check 
plot here is the seed just as it came from the bin, and that the 
small seed in question represents practically the poorest grade 
that could be sorted from it. Had Mr. Porter planted an 
untreated check plot of this small, inferior seed also it doubt
iess would have carried considerably more disease than the 
treated plot. The case would have been similar to the one 
where Mr. Donaldson compared plots planted with . treated 
and untreated seed which was bruised and otherwise imperfect. 

While not a part of the experiments here recorded certain 
observations made on the John Watson farm in H~~lton dur
ing the past five years have a bearing on this subject. In 1907 
in connection with certain experiments then being c;arried on 
a special disinfecting room was constructed on this farm in 
which to treat seed potatoes for scab.* Every year since that 
time all the seed used on this farm has been disinfected with 
formaldehyde gas, primarily as a protection against scab. Both 
Green Mountains and Irish Cobblers have been planted, the 
latter entirely during the last 2 years. A part of the time the 
seed tubers used were picked up from various sources without 
knowledge of the conditions under which they were grown. 

* Bul. Me. Exp. Sta. 149: 304-314 (1907). 
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During this period blackleg has been observed but once and 
then only three or four plants were seen on a 20-acre field
a record, so far as observed, not equalled by any other field 
in the immediate neighborhood where untreated seed tubers 
were used. 

Selection versus Disinfection: An analysis of the data fur
nished by these experiments does not lead one to any very defi
nite conclusion as to the relative value of selection of sound, 
perfect seed potatoes for planting as compared with disinfection 
with formaldehyde alone. As has been painted out above both 
apparently are necessary. In the Porter experiment, where the 
seed carried only a small amount of disease in the beginning, 
disinfection alone failed to eliminate all of it while selection did. 
On the other hand in the Hussey experiment with Green Moun
tains where the seed carried considerable disease it was abso
lutely eliminated by treating with formaldehyde solution alone. 
However, the writer believes that careful selection of seed 
tubers and rejecting for planting all that are in any way cracked, 
bruised, discolored or decayed is absolutely essential and no 
amount of disinfection with pre_sent known methods can be 
relied upon ta entirely take the place of it. On the other hand j 
the formaldehyde treatment appears· to be equally essential and 
must be practiced to supplement selection of seed. 

Gas versus formaldehyde solution: In no case except the 
Blake experiment were adjoining plots planted to compare the 
relative effectiveness of formaldehyde gas and solution. Here 

· practically no disease developed on either piece and the check 
did not admit of accurate comparison. The writer was present 
when Mr. Blake's crew were treating and cutting seed and 
knows that it was ·quite carefully selected. Doubtless much of 
the freedom from disease in this instance was the result of seed 
selection. In the Cleveland Company and Edblad experiments, 
the only ones in which gas alone was used, the results are not 
so uniformly effective as in the case of the experiments where 
the seed tubers were soaked in formaldehyde solution. In each 
case where the best results were obtained with formaldehyde 
solution the owner of the potatoes was able to either cut the seed 
himself or be present and personally superintend the work at 
all times. This was not the case where the gas alone was used 
and the average man employed to cut seed cannot be depended 
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upon to throw away all tubers which show diseased areas in 
the interior to which the disinfecting agent could not possibly 
penetrate. 

That formaldehyde gas generated by means of potassium 
permanganate is exceedingly efficient in killing the germs of 
many contagious diseases of man, which are much more resist
ant than the bacteria associated with the blackleg disease of. 
potatoes, is well known. Moreover it has been shown that for 
a surface disinfectant of potat<Jes for scab formaldehyde gas 
generated in this way and by simple evaporation of the concen
trated liquid by heat gives as goo"d results as the ordinary meth
od of soaking the seed tubers in dilute formaldehyde solution.* 
The method recommends itself for practical work on account of 
i•ts apparent simplicity and the ease and rapidity by which dis
infection can be accomplished by its use. However, its use in 
the hands of practical farmers develops certain fundamental 
difficulties which are. not present when the liquid method of 
treatment is used. There is very little opportunity or excuse 
for one to fail to follow directions in the case of the latter. 
It was found in these experiments and in others where the 

L formaldehyde-permanganate method of gaseous disinfection has 
been used for potato scab that it was almost impossible to get 
the men in charge of the work to comply with all of the require
ments necessary. Frequently the rooms used for the purpose 
are too cold and no provision is made for a moist atmosphere. 
There is also a tendency to pile the tubers too deep in the crates 
and to place the crates too close together and too close to the 
wall to allow for complete circulation and penetration of the 
gas to all parts of the surface of each and every potato. \iVhere 
the tubers are immersed in the dilute formaldehyde solution for 
2 hours there is a certainty that the entire surface of each potato 
comes in contact with some of the disinfecting agents. 

BLACKLEG NoT CARRIED OvER IN THE SorL IN MAINE. 

Field observations extending over 5 consecutive years have 
failed to reveal a single case where there was any evidence to 

* Jones, L. R. and Morse, W. J., Repts. Vt. Exp. Sta. 16: 165-168 
(1903), 17: 397-402 (1904), 18: 287-291 (1905). Morse, W. J., Potato 
Diseases in 1907, Bui. Me. Exp. Sta. 149: 304-316 (1907). 
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show that the disease had been carried over in the soil and the 
growing crop infected by -that means. On the other hand the 
appearance of the disease on fields not planted with potatoes 
for years or never before planted with any agricultural crop, 
and on farms for the first time following the use of seed from 
a different source all indicate the seed tubers as the source of 
infection. Moreover, as has already been mentioned, the disease 
does not occur in patches but in scattered hills all over a given 
field, and always begins at the• base of. the stalk where it joins 
with the seed piece, which latter is invariably destroyed by a 
soft rot. 

Two of the experimental fields used this season gave very 
positive evidence in support of this view. Mr. Donaldson's 
Irish Cobbler field and Mr. Hussey's Green Mountain field were 
both planted the second time in succession. In both cases the 
disease appeared on the field in considerable amounts in 1910 

and a part of the crop there produced was used for seed pur
poses in 191 I. Where the seed was treated it was practically 
eliminated on Mr. Donaldson's entire field of 50 acres. On Mr. 
Hussey's field no diseased plants could be found where the 
treated seed was used and 163 per . acre appeared where the J 
seed was planted w'ithout disinfection. On such fields there are 
always quite a percentage of "volunteer" plants which spring 
from tubers which were either not brought to the surface or 
were covered up by the digger and remained in the soil all win-
ter. Theiie are frequently easily recGgnized on account of their 
springing up irregularly on the sides of the rows or between 
the hills. On the two fields mentioned not a plant of this kind 
was observed to be attacked with the disease. 

INFECTION OF HEALTHY SEED-PIECES AT OR FOLLOWING 

CUTTING. 

The bacteria causing this disease multiply fairly rapidly in 
the presence of a sufficient food and moisture supply at tem
peratures of from 65° to 75° F. and with great rapidity at from 
76° to 85° F. At the temperatures usually maintained in the , 
potato houses for winter storage-often but a few degrees 
above freezing-they multiply very slowly but are capable of 
remaining alive under these conditions for considerable periods 
of time, provided they are not· allowed to dry out. Doubtless 
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the reason why infected tubers are not entirely destroyed by the 
disease before planting time or at least before the young plants 
which spring from such tubers can reach the surface of the soil 
is that, while sufficient moisture is present to keep the organisms 
alive, the temperature conditions are not right for their rapid 
multiplication till the soil in which the tubers are planted be
comes thoroughly warmed up. 

There is every reason to believe that in cutting seed the dis
ease may be spread from diseased to healthy seed pieces by 
contact of their freshly cut, moist surfaces and less frequently 
from the hands of the operator or through the medium of 
knives used. It is a common practice to cut seed tubers and 
place them in barrels some weeks, or even months, before they 
are needed for planting. Although plaster or lime is usually 
sprinkled over such seed, which forms a more or less dry, pro
tective coating over the cut surfaces, the conditions for the rapid 
multiplication and spread of bacteria are often very favorable. 
Seed cut in this way is very likely to "heat," especially if a few 
days of warm weather are experienced before planting, unless 
they are daily turned out of the barrels and exposed for a time 
to the air. 

On one of the farms visited there was accidentally provided 
an excellent opportunity to observe how the blackleg disease 
may spread from diseased to healthy seed tubers after cutting 
and while being planted. The variety in this case being Carmen 
No. r, planted without disinfection. During the planting the 
man in charge of the work was taken suddenly ill. After 2 or 3 
days a substitute was obtained. but in the meantime several bar
rels of cut seed were allowed to remain in the field, covered 
with canvas. This provided right conditions of warmth and 
moisture in the barrels for rapid multiplication of any bacteria 
which might be present, and signs of "heating" and decay were 
evident when the barrels were opened again. Before the fore
man of the farm was aware of it the new man in charge of the 
planting had planted 4 to 6 barrels of this seed. He at once 
ordered it stopped and substituted freshly cut tubers from the 
same bin ·from which the first lot was obtained. 

The field was examined by the writer on July r9. Where 
the freshly cut tubers were used there was hardly a plant miss
ing from th_e whole field and only about r S or 20 plants per 
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acre showed blackleg. On the adjoining portion where the 
tubers were used which remained out in the barrels after being 
cut about 20 per cent of the hills had either failed to germinate 
or were attacked by blackleg. Somewhat less than one-third of 
an acre was examined and the diseased plants counted, giving 
325 per acre where the "heated" seed was used. 

It was evident that the seed tubers in this instance were quite 
free from disease. To the casual observer there appeared to be 
an absolutely perfect stand over the entire field except where 
the seed had been injured by standing in the barrels. The 
small amount of blackleg that the potatoes originally carried was 
largely increased as the result of the germs of the disease multi
plying in and on the infected pieces and then being communi
cated to the healthy seed pieces in handling and planting. 

No doubt quite a proportion of the failures to germinate 
were due to the same cause. However, other bacteria and fungi 
are, as a rule, associated with germination failures and seed 
potato decay after planting. It is well known that poor stands 
will result where cut seed tubers are allowed to stand in bar
rels or in piles for any length of time without proper attention, 
even where blackleg is entirely absent. J 

TREATING SEED POTATOES WITH FORMALDEHYDE SOLUTION 

AFTER CUTTING 

It is the universal practice to recommend that potatoes be 
soaked in formaldehyde solution before cutting when treating 
for scab. The writer has followed this procedure in advising 
treatment for blackleg. It is obvious that soaking after the 
seed is cut possesses decided advantages, provided the seed 
pieces are not injured thereby. If the latter process is followed 
more thorough disinfection would result and much, if not all, 
of the danger of chance contamination of healthy seed pieces 
would be avoided. Realizing the advantages of this method Mr. 
Donaldson tried it experimentally with very successful results. 
Not only were th,e germinating qualities of the tubers not in
jured but a more even stand was secured and, as will be seen 

_ in the next section, they were stronger and more vigorous dur-
• ing the early part of the season. 

It is not safe to make general recommendations on the 
strength of this single trial alone but those who are treating 
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their seed with formaldehyde solution are advised to try it in a 
small way experimentally. If successful it could be done just 
before planting, the seed being soaked and dried in the sun as 
fast as needed for planting. It would not be practical to attempt 
to disinfect cut seed by the gas process. 

VIGOR OF PLANTS AS AFFECTED BY FORMALDEHYDE 

DISINFECTION. 

The writer has used formaldehyde experimentally as a dis
infectant for seed potatoes nearly every year for the past ten 
years and before the present season has never observed any 
marked difference in. the germinating qualities or rapidity of 
growth of plants from treated and untreated seed. If short 
spi:;outs have started at the time of treatment these are partly 
or wholly killed back, hence on theoretical considerations one 
would assume that the untreated tubers would have a slight 
advantage. 

In the Parsons,. Porter and Donaldson experiments the plants 
L from the treated seed tubers germinated first and were plainly 

stronger and more vigorous during the early part of the season. 
This was especially marked on the Donaldson farm. Here both 
the poor and the good seed which was treated gave more vig
orous plants than the portion of the same lot of tubers which 
was not treated. This was so marked that it could be detected 
some distance from the field even up to the middle of July. 
There was nothing to indicate that the formaldehyde produced a 
stimulating effect similar to etherization, but rather that the 
result was due to freeiµg the seed pieces from bacteria and fungi 
which might attack them and set up an early decay. In oppo
sition to this hypothesis it is hard to see how these would be 
likely to carry, aside from the germs of the blackleg disease, 
any bacteria or spores of fungi which would not exist in abun
dance in the soil in which they were planted. However, when the 
weaker plants from the untreated seed were dug up in July the 
seed pieces were usually decayed while those from the more 
vigorous plants .where the treated tubers were used were quite 
free from decay at this time. 
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METHOD OF ELIMINATING BLACKLEG FROM SEED POTATOES .. 

From the foregoing discussion it is evident that if seed pota
toes are carefully selec~ed so that only those which are abso
lutely sound and perfect are used for seed purposes and these 
treated with formaldehyde that the dtsease can be eliminated in 
from one to two year's time. 

For home use it is strongly recomtnended that only formalde
hyde solution be employed. This consists of one pint of 40 per 
cent. formaldehyde in 30 gallons of water in which the potatoes 
should be soaked 2 hours and then spread out on a clean place 
to dry, preferably in the sun. Exposure to sunlight will also 
assist in destroying the bacteria causing the disease and tend 
to hasten germination. 

It is only advised that the formaldehyde gas method be used 
by the large seed dealers who must pick up a considerable 
amount of their stock under conditions which preclude a knowl
edge of the amount of disease which appeared on the fields 
where the stock was grown. In ·such cases a special disinfecting 
room should be provided and fitted up with provisions made for J 
the proper regulation of the temperature and moisture condi-
tions during treatment. This work should · be placed in the 
hands of a competent man w.ho thoroughly understands each 
step and detail of the process. All seed tubers which are not 
known to be free from t~e germs of blackleg and potato scab 
should be disinfected in this way before being shipped.* 

There seems to be a general misapprehension among potato 
growers as to the cost and amount of labor involved in the liquid 
method of ,treatment. Mr. Donaldson, following -suggestions 
furnished him by the writer, worked out a satisfactory method 
adapted to his conditions whereby he was epabled to treat 26o 
barrels of seed potatoes for a total cost of about $ro.oo for 
labor and formaldehyde, a little less than 4c. per barrel or about 
20c. for each acre planted. The following is Mr. Donaldson's 
account of how• this was done: 

* For a detailed description of the method of disinfecting seed pota
toes with formaldehyde gas generated by means of potassium per
manganate the reader is referred to page 324 of Bulletin 174, or to page 9 
of Miscellaneous Publication No. 375 of this Station. 
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"First I bought 20 molasses barrels at 50c. each-got molasses 
and sugar enough out af them at 30c. a gallon to pay for them. 
I soaked them out clean and mixed the solution using one pint 
of formaldehyde to 30 gallons of water. 

"For a platform ta set the barrels on while soaking the pota
toes I used my bobsleds with a long body and raised them off 
the ground by putting pieces of board or plank under the nm
ners as the case might be to make them set level and keep them 
off the ground. I then bared a one inch hole in the side of each 
barrel, near the bottom, and put in a cedar plug. Ten of the 
barrels were then placed on the elevated sled body with the 
plugs to the outside and_ filled with potatoes. Ten molasses 
casks held about 16 standard barrels of potatoes. The solution 
was then put into these IO barrels enough to cover the potatoes 
and let stand for 2 hours. It was then drawn off from the holes 
in the bottom into pails and turned into the other IO barrels 
which had already been filled with potatoes and were set up 
on the sled platform the same as the first IO. Of course, there 
was a little waste each time and enough new solution was added 
each time to cover all of the potatoes. As soon as the solution 
was drawn off from the first IO barrels the potatoes were turned 
down on another platform to dry. This platform was 15 x 20 
feet and for a floor · had inch boards nailed to plank stringers 
which had good bearings underneath. Around the platform 
were nailed pieces of 2 x 4 on edge to keep the potatoes . from 
rolling off. 

· "I used 3 gallons of formaldehyde which cost me· $6.oo to 
soak 26o barrels of potatoes.* My potatoes were clean, having 
been put over a rack once in the winter and once before cutting. 
I always do this because they can be made almost perfect in 
this way if they are good potatoes at the start. If the potatoes 
are clean the solution can be used over and over again without 
becoming dirty. * * * * * The cost of the labor the way 
I handled it would not be over one-half hour for two men, or 
20c. for each batch of about 16 barrels. I had the lumber 
and have it now, so the cost of that was nothing. I was about 

* The cost of the formaldehyde varied in the different experiments 
from 25c. to 75c. per pint or pound. The latter price is much too high. 
Formaldehyde can be sold at retail for 25c. a pint at a fair profit. 



228 MAINE AGRICULTURAL EXPERIMENT STATION. 19II. 

one-half day getting ready, making an additional expense of 
about one dollar." 

By proceeding in a manner similar to that just described seed 
potatoes can be disinfected with formaldehyde solution quite 
rapidly and with comparatively little expense. Any sound cask 
such as a molasses, kerosene, or alcohol barrel can be used and 
with good care these should last for many years. The number 
of barrels needed will be fr(?'m 2 up·, varyi!}g with the numb~r 
of barrels of potatoes to be treated and the rapidity with ·which 
the seed is needed for planting. The use of two lots of barrels 
is essential to rapid work. By this means the solution is made 
to work all of the time-one-half of the barrels can be emptied 
and filled agaiµ with a fresh lot of potatoes while the solution 
is acting on the other lot. Placing the barrels on a low platform 
enables .the operator to quickly and easily draw off the solu
tion without waste into pails from which it is turned into the 
other barrels which contain another lot of potatoes to be treated. 
Generally this platform consists of a single wide plank, elevated 
a little higher than the top of a common pail, and the barrels 
are placed in a row upon it. 

Adjoining the narrow platform on which the barrels stand 
should be another which is large and broad, and upon which 
the· disinfected tubers are poured out to dry. This larger plat
form is not absolutely necessary. A piece of canvas spread on 
the ground will serve the same purpose or the potatoes may be 
dried on clean, dry grass land. 
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INSECT NOTES FOR 1911.* 

0. A. JOHANNSEN, 

EDITH M. PATCH. 

The miscellaneous notes here presented are for the most 
part abstracts from our Station records for the current year. 
Though some of the items are trivial they contain data by way 
of direct observation, locality or host plant record which give 
them a certain significance for our own State. Many of the 
notes are rendered more complete by the summer collections 
and insectary work of Mr. William C. \¥oods to whom as well 
as to. various voluntary collectors throughout the State, a gen
eral acknowledgment is due. 

COLEOPTERA. 
ELA TERIDAE. 

Wire worms in corn. 

In the spring of 19II a two acre plot was planted with 
sweet corn at Highmoor Farm, Monmouth, Maine. Owing 
to the great number of wire worms present, many of the seeds 
were so badly eaten that they failed to germinate and many 
of the plants showed such feeble growth that only a partial 
stand on the lower and none upon the upper portion of the 
plot was obtained. This circumstance gave us an excellent 

* Papers from the Maine Agricultural Experiment Station: Entomol
ogy No. 48. 
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opportunity to experiment under Maine conditions with various 
methods which have been recommended for the extermination 
of wire worms in the past as well as to try out newer methods. 

It may be stated that the plot had been in potatoes last year 
and in sod for a number of years previously. Last fall ( 1910), 
the field was plowed late, after the ground was stiffened by 
frost. 

The upper part of the field was divided into 20 plots, each 
9 feet wide by about 200 feet long, the lower part into plots 6 
feet wide by 100 feet long. 

On the 25th of July, the few stunted plants still remaining 
on the upper part of the field were hoed down and the plots 
without previous plowing were planted as follows, alternate 
plots being left fallow. 

Plot 1. Grains coated with tar and Paris green. 
Plot 3. Grains coated with arsenate of lead. 
Plot 5. Check row, grains not t~eated. 
Plot 7. Canada field peas. 
Plot 9. Plowed July 27 and weekly thereafter for 6 weeks. 
Plot r r. Check row, grains not treated. J 
Plot 13. Handful of tobacco dust placed in each hill; grains 

not otherwise treated. 
Plot 15. Handful of slaked lime placed in each hill; grains 

not otherwise treated. 
Plot 17. Check row, grains not treated. 
Plot 19. Handful of "bug death" placed in each hill; grains 

not otherwise treated. 

The remaining plots on the lower part of the field were 
planted in the same way and in the same order, as a check, and 
in addition 3 shorter plots· were added in which Sherwin-Wil
liams Soil Fungicide was used in the hills. 

Germination tests upon the seeds show them to be of good 
quality. 

Record of results. 

Plot 1. Grains coated 
green until well covered. 
were too heavily coated. 
September. 

with gas tar, then rolled in Paris 
Grains failed to germinate as they 
Wire worms were ~till present in 
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Laboratory check test. Several wire worms were placed in a 
small covered jar with several similarly coated grains on Oct. 
26. The larvae avoided the grains. A month later Paris green
coated grains were put into the same jar; these were likewise 
avoided. Later still sprouting grains were taken, covered with 
Paris green but leaving the root and sprout unpoisoned. The 
larvae in this case attacked sprout and root but left the grain 
untouched. 

Plot 3. Grains were rolled in a paste of arsenate of lead of 
the consistency of cream and allowed to dry before planting. 
Resulting stand of corn very poor, no better than the check 
rows. 

Laboratory check. Several wire worms were placed in a 
small jar with some grains with which special pains were taken 
to coat them heavily with arsenate of lead. Several days later, 
some larvae were seen, each half buried within the grain, the hull 
intact except for a small hole the diameter of the insect's body. 
A month later only the hulls of the grains remained. All the 
wire worms were still alive and _apparently healthy. 

Plots 5, II, and 17. Check plots in which untreated corn was 
planted. Stand very poor in September; wire worms present. 

Plot 7. Planted with Canada field peas. Stand excellent in 
September. Only a few wire worms found and these at the 
lower end on the margin of the plot. 

Plot 9. Plowed weekly from July 27 to about Sept. r. To 
be planted next year to determine effect of excessive cultivation 
of the soil upon wire worms. 

Plot 13. A handful of tobacco dust was placed in each hill 
with the corn. Stand very poor in September. The tobacco 
when put into the ground was very strong but when the plants 
were examined for wire worms it was found to be almost odor
less, at which time the wire worms were apparently attracted 
by the tobacco as they were especially abundant in it. 

Plot 15. A handful of slaked lime was placed in each hill 
with the corn. Stand very poor in September. Wire worms 
were found among the roots of the plant surrounded by the 
more or less caked lime, apparently not inconvenienced thereby. 

Plot 19. "Bug death" instead of lime; otherwise as in Plot 
15. Stand very poor in September; wire worms present. 
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Plot X. Sherwin-Williams Soil Fungicide used instead of 
lime; otherwise as in Plot 15. Stand very poor in September; 
wire worms present. 

Corresponding results were obtained on the second series of 
plots. 

An additional laboratory experiment was made to determine 
the effect of calcium carbide upon wireworms present in the 
soil. 

(a) Several wire worms were placed in a shallow uncov
ered dish, 75 mm. in diameter, with a piece of calcium carbide 
weighing about 6 grams and covered with earth. The small 
amount of moisture present was sufficient to disintegrate the 
carbide and fumes were no longer given off at the end of 24 
hours. The wire worms were active and unaffected by the 
treatment. 

(b) One wire worm was exposed to the fumes of 2 grams 
of the carbide in a 25 cc vial tightly corked. After 3 hours the 
larva was motionless, but fully recovered _after a few hours 
when placed in a clean vial. 

From the foregoing account it will be seen that the poisons _J 
and repellants used, usually so successful in combating insects 
under other conditions, were not efficient against wire worms 
in our tests. The successful growth of the peas leads one to 
believe that a rotation involving peas, or possibly peas and oats, 
a common fodder crop in this state, or clover, may be effectively 
employed though whether wire worms are thereby actually 
reduced in number in the field so they may be less injurious 
upon susceptible crops planted later, future experiments alone 
will decide. 

Experiments along these lines are planned for next year, 
following in part, some suggestions made in the papers on wire 
worms published by the Cornell and the Illinois Experiment 
Stations. 

It may be of interest to note th~t the adult beetles M elanotus 
fissilis, Asphes brevicollis, and C orybites cyFndriformis have 
been captured at High.moor Farm. The larvae found, also rep
resent 3 species, an Asphes ( or Corybites), a M elanotus and 
one resembling Agriotes mancus as figured in Forbes' 7th Re
port. Adults from these have not yet been reared. 
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The same species of larval Elaters were found in adjacent 
potato fields causing some injury to the crop (Fig. 93). 

M elanotus fissilis. 

That Elaters have been active in diverse ways this season is 
_further indicated by a complaint which accompanied some adult 
beetles of this species from Auburn,. August 12. They were 
accused by the sender of eating his plums about as fast as they 
ripened. Lot 1383. 

N ITIDULIDAE. 

C arpqphilus sp. 

On the 17th of July a number of cones from red spruce 
( Pie ea rnbra) were brought into the laboratory for examination 
by Professor M. A. Chrysler of the University of Maine. The 
cones were all seriously affected by a rust and also honey
combed by insects. A subsequent examination showed that 
most of the cones on several trees on Standpipe Hill, Oran?, 
Me., were thus injured. Besides the larvae of 2 species of 
Tineids ( not yet reared), a species of Sap beetle ( C arpophilus 
sp.) apparently undescribed, was found. This insect resembles 
C. marginatus in color and size but differs in the form of the 
lateral margins of the thorax, which are more curved than in 
C. marginatus. In addition to these, 2 hymenopterous parasites, 
a Chalcid and a Braconid noted elsewhere were obtained. Lot 
1386. 

PTINIDAE. 

Ptinus fur. 

This old world pest was found over-running a store at Ells
worth Falls Oct. 16, 1911, where the owner reported it as in
festing grain and flour in storage, and troublesome in sugar, 
meal, crackers, clothing, papers, etc. A similar infestation was 
reporterl from Ellsworth Falls, Oct. 27, 1906. Lots 1436 and 
1436 Sub. L 

CHRYSOMELIDAE. 

H altica carinata as an Elm Leaf Pest. 

In 1907 and again in 1911 the elms near Orono were attacked 
so extensively by a leaf beetle that an account of the insect and 
its work in this locality seems desirable. 
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The adult beetles are found feeding upon the elm leaves in 
June, and the field notes for 1907 record them as mating on 
June 14. On June 26 of the same year, one of the writers ob
served their yellow eggs in rows along the midrib and other 
veins of the elm leaves. The adult beetles feed upon the elm 
leaves at this time and Fig. 94 shows the character of their 
injury. 

But, as would be expected, the chief damage is done by the 
larvae which skeletonize the leaves as shown in Fig. 95. So 
abundant was this insect in 191 I about Orono that the foliage 
of some elms was very seriously damaged in this way, the in
jury presenting identically the appearance of that caused by the 
imported elm-leaf beetle. The larvae of this H altica become 
full fed late in July and descend to the ground for pupation 
which takes place for the most part before August. This sea
son larvae were bred in the inse_ctary where the adult beetles 
began to emerge August 15. A field excursion resulted in 
the capture of adult beetles in the infested region August 23. 

The beetles collected at Orono in 1907 and 191 I are burn
ished copper with dark blue reflections or dark metallic blue 
with bright coppery red reflections. They. measure from a lit
tle less to a little more than 4 mm. The collection of 1907 
was determined by Mr. E. A. Schwarz as Haltica carinata 
Germ .. We have as yet no Maine record of their appearance in 
anything but Ulm1-ts americana. Lots 29, 1393, 14<?3· 

The larvae resemble those of Galerucella luteola in appear
ance but differ in being a little smaller and paler, and in having 
smaller tubercles, each of which is provided with but 2 or at 
most 3 small setae instead of from 4 to 6 on each tubercle as is 
possessed by the imported elm-leaf beetle larva. The larva of 
H. carin,ata somewhat resembles that of H. ignita figured by 
Chittenden in Bul. 23, N. ser. U. S. Div. Ent. 

Galerucella luteola. 

The imported elm leaf beetle was present in Fryeburg, Me., 
this season and adults were captured in October in houses 
where they had entered for hibernation as is their custom. Lot 
1418. 

CuRCULIONIDAE. 

Cryptorhynchus lapathi. 

The poplar weevil, an imported insect, the larva of which 
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bores in poplar and willow and which is in some localities a 
serious pest, is widely distributed through Maine as is indi
cated by specimens of the adults collected this season at Orono, 
Augusta and Presque Isle, late in July and in August. The 
specimens from Presque Isle were reported from Carolina 
poplar. 

ScoL YTIDAE. 

Xyleborus dispar. 

Specimens of shot-borers were received June 19 from West 
Stoningham with the report that they had caused the death of 
a young Bismarck apple tree. Lot 1359. 

ORTHOPTERA. 
Crickets and Roman Wormwood. 

Late in September the contented chirp of our common 
Gryllus along the roadside drew our attention to great numbers 
of these fat bodied crickets perched among the branches of the 
Roman wormwood, Ambrosia artemisiifolia, where they were 
gorging themselves with the fruit of this pestiferous ragweed. 
Both males and females were so intent upon their meal that 
they could be collected by hand with no precautions as to alarm
ing them. A number of the crickets were watched in the 
laboratory for a week or so where they continued their feast 
with an evident enjoyment. 

HOMOPTERA. 
PSYLLIDAE, APHIDAE AND COCCIDAE. 

Aphalara polygoni Mally (Forster?) 

A large oollection of the species well figured by Mally 18g4 
( 1895) as polygoni was made October 18 at Orono from 
Polygonum near the bank of the Stillwater River. Both winged 
insects and pupae were abundant at date of collection chiefly 
along stem at leaf axil and in dried and crumpled leaves. Lot 
1341 Sub. 7. 

Aphis pomi. 

At Highmoor Farm, June 28, colonies of the green apple 
aphis were abundant on leaves near the fruit and also present 
in great numbers feeding on th~ green fruit itself. On Septem-
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her 9 the apterous form and pupae of this. species were found 
colonizing on late tender growth of twig and on ventral side of 
leaves of Spfraea Van Houttii at Orono. Aphid Nos. 17-rr 
and 75-1 r. 

M aerosiphuni cratae gi Monell. 

This pretty yellow species with bright green abdominal spots 
was common near Orono this season, collections having been 
made from Crataegus at frequent intervals from July 15 to Au
gust ro. Aphid Nos. 30-r r, 50-r r, 58-r r. 

Schizoneura lanigera. 

The woolly aphid of the apple was present this season late 
in August at Orono, Maine, in conspicuous colonies on Cra
taegus and mountain ash ( Pyrus sitchensis) and two other cul
tivated species of mountain ash. Aphid Nos. 63-rr, 64-rr. 

Pemphigus rhois. 

The large and beautiful galls of this sumach aphid were sent 
in from Machias, Maine, Sept. 5. 

Pemphigus venafuscus. 

Fall migrants of this large aphid were on the wing in Orono 
during the entire month of October. They were seeking ash 
trees (Fra.xinus), lilac, and mock orange (Philadelphus coro
narius). On account of the flocculent wax attached to their 
bodies they resembled drifting snowflakes. 

Pemphigus tessellata ( acerifolii). 

In order to ascertain _whether the advent of the maple 
migrant is an annual necessity for the development of the 
species on the alder, a vigorous colony of hibernating nymphs 
was enclosed in a screen house in the spring of 1909; and pro
tected for 2 years against migrants from the maple. The 
colony existed for these 2 years in a healthy condition'. It is 
of interest to note that both falls in the third generation, winged 
migrants left the alder and not being able to reach the maple, 
died on the inside of the screen in great numbers. A more 
detailed account of this work will be found in the second part 
of this bulletin. 

J 
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Aspidiotus perniciosus ( San Jose Scale). 

The occurrence of this orchard pest in Maine wa5 recor<le·_! 
in Bul. 177 p. 28. This spring ( 19u) some infested twigs were 
sent in from an orchard near West Baldwin, Maine, about 12 

miles from the locality where the species was first discovered. 
Lot 1354. 

Eulecanium cer9sifex. 

E. canadense, E. caryarum, E. cory1ifex, E. cynosbati, E. 
fraxini, E. guiguardi, E. juglandis, E. maclurarum, E. websteri, 
E. fitchii, and E. pruinosum are all given as synonyms on page 
_70 of the 41st report of the Entomological Society of Ontario, 
1910. 

The species is apparently on the increase, more specimens 
having been sent in for identification than in previous years. 
We have records of its occurrence this year from elm, honey 
"locust, ash, plum, and maple, from various localities in the 
State. Lot 1362. _ 

DIPTERA. 
CULICIDAE. 

Culex pipiens, Aedes trichurus, A. atropalpus. 

In the vicinity of Orono, the most common mosquito during 
May and early June was Aedes trichurus ( cinereoborealis) the 
larvae of which were extremely abundant in the swamps on 
the margins of the woods. During the summer the vicious 
Aedes atropalpus, A. subcantans or a related species, and the 
house mosquito Culex pipiens appeared in annoying numbers, 
the last being still prevalent in October. · 

MuscornEA. 
H ypoderma lineata ( Ox bot-fly). 

Bot-flies were abundant this spring at Orono, cows in pas
·tures adjacent to woods were said to be particularly affected. 

Cuterebra sp. from a mouse. 

A larva belonging to this genus was sent July 3 I by a cor
·respondent from Brooklyn, Me.,. with the remark that 2 speci
·mens were taken; stating further "---- they had eaten a 
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hole from under the left foreleg to the mouth of the mouse." 
The writer did not say whether the mouse was the common Mus 
niusculus or a native species. 

Phorbia fusciceps. 

The bean maggot was again reported from various parts of 
the state doing much damage to young plants. Some growers 
reported the loss of half the plants. Injury to seed potatoes 
was also recorded. 

• Pegomyia vfrina. 

Many leaves of the beets growing on the University farm at 
Orono were found with the beet leaf miners. Some parasites 
belonging to an undescribed species of Opius were bred from 
this species. Lot 1392. 

Rhagoletis pomonella. 

As in the past the apple maggot continues to be by far the 
most serious dipterous pest in Maine. No better remedy than 
that of the destruction of windfaJls either by pasturage or by 
gathering, advised by Professor Harvey years ago, can at pres
ent be recommended. The announcement made 2 years ago 
by :Mally of South Africa that certain fruit flies related to our 
Rhagoletis wer~ controlled by poisoned sweetened bait has led 
several entomologists in this country to experiment along this 
line. The Cornell (N. Y.) and the N. H. Station~ in prelimi
nary notices give hopeful accounts of their experiments. Our 
own experiments made this season upon two Talman sw_eet 
apple trees, using a spray of arsenate of lead and brown _sugar 
in solution gave discouraging results. If circumstances permit 
these experiments will be repeated upon a larger scale next 
season, with a modification of the spray formula. 

LEPIDOPTERA. 

Items of at least local interest are recorded of several 
species of butterflies and moths some of which were particu
larly significant in 191 I. 

Anosia plexippus. _,, 

Great migrating swarms of monarch butterflies were reported 
to be passing through the southern end of Orr's Island late in 
August and to be still flying in great numbers Sept. r 5. 
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Autographa brassicae. 

The cabbage looper was collected from lettuce in Orono and 
moths of the bred specimens emerged August 29. Lot 1401. 
For a record of parasites of this species see Amblyteles monta
nus. 

Bucculatri.x canadensisella. 

The birch leaf bucculatrix was as conspicuously abundant 
during the season of 1911 as during the preceding two summers 
when widespread devastations of foliage in late summer oc
curred as recorded in Bulletins 177 and 187 of- this Station. 

Bucculatri.x pomifoliella. 

At Winthrop, Maine, August 21, the apple leaf bucculatrix 
was found to be a very troublesome orchard pest. Lot 1384. 

Cacoecia rosaceana. 

The oblique banded leaf-rollers were reported as numerous in 
apple orchards June 13, at Newburg. Lot 1364. 

Clisiocmnpa americana and C. distria. 

Both the orchard tent caterpillar and the forest tent cater
pillar were abundant in June about Orono and elsewhere: 

Coleophora fietcherella. 

The cigar case-bearer wa,s numerous in Maine apple orchards 
in certain localities in June. Lot 1427. 

C oleophora laricella. 

As usual for Maine the larch case bearer was generally 
abundant on Lari.% laricinia in June. Lot 1360. 

Datana ministra. 

A colony of yellow necked apple caterpillars were found feed.:. 
ing on Amelanchier canadensis August 23 at Orono. Lot 1387. 
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Ephestia cautella. 

Specimens of this moth were bred from dried figs in Febru
ary. Lot 1352. 

Euproctis chrysorrhea. 

A remarkable circumstance in the development of the brown
tail moth in Maine this season should be recorded. Since the 
moth first entered Maine the caterpillars have not been recorded 
as feeding to a very troublesome extent in the fall and they have 
apparently been uniform in hibernating early in the third instar 
when about I-:-4 inch in length. This fall, however, in many 
localities, they entered the fourth instar and were feeding freely 
enough upon the trees to be troublesome at apple picking and 
to destroy the foliage to a considerable extent. This circum
stance is doubtless to be accounted for by unusual weather con
ditions. Whether the winter mortality will be higher for these 
caterpillars hibernating in a more advanced stage remains to 
be seen. While this fall growth of the caterpillars• was common 
enough to call for wide spread comment, it was not· universal, 
for colonies were also found to be wintering at the ordinary 
size. 

For a!} •encouraging record of parasites hibernating in the 
winter nests of the browntail moth, the reader is referred to 
the discussions of M onodontomerus aereus under the Hymen
optera. 

Euvanessa antiopa. 

The spring caterpillars of the mourning cloak butterfly were 
more abundant this spring than for several seasons. 

Falcaria bilineata. 

In July and August caterpillars of this species were collected 
from Betula populifoliae and bred. The moths for the most 
part emerged during August. Lots 1391 and 1391 Sub. I. 

Galleria mellonella. 

Bee-moths were received from Presque Isle, Aug. 3. Lot 
1380 Sub. r. 
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Hyphantria cunea. 

In contrast with the past three years the fall web-worm was 
cqnspicuous by its scarcity during the summer of 191 I. 

Oedemasia concinna. 

The red-humped caterpillar usually abundant in Maine and 
commonly parasitized by Limneria guignardi had the additional 
interest this season of being attended by hyperparasites which 
apparently have not previously been recorded in this connection. 

Phobetron pitheciitm. 

A full fed caterpillar of the hag moth was collected August 
22 from apple. Lot 1389. 

Pho.lus pandorus. 

The woodbine sphinx is apparently not common in Maine. A 
fully grown caterpillar was collected from Ampelopsis quinqiti 
foliae in South Union, September 30. Lot 1421. 

Tmetocera ocellana. 

The apple bud moth was, as usual, destructive in many locali
ties in June. 

Tortrix fumif erana. 

The spruce bud moth. occurred in alarming numbers in the 
State this year. Reports of the devastations caused by the 
larvae on spruce and balsam fir from numerous localities were 
received and during the first two weeks in July the moths were 
reported as extraordinarily abundant at Castine and in the 
region of Greenville. The following extract from a letter of 
July 5 received from Mr. E. L. Dean of Greenville Junction 
gives an idea of the situation in that locality. 

"We think the worms have all transformed to pupae, and 
most of the pupae have hatched into moths which are getting 
to be very numerous in the woods now. As nearly as we can 
learn the infested region is from the East Outlet of Moose
head Lake to Township No. 4, Range 6, B. K. P. W. K. R. 
We have not heard of any of the worms north of Moose River. 
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We cannot say how far south they are, but the centre of the 
infestation seems .to be in the vicinity of Parlin Pond. The 
worms have been working on all sizes of spruce and fir trees 
and we think they have worked more on the fir than on the 
spruce. The worms have eaten this season's growth and the 
small trees from which the entire season's growth has been. 
stripped are apparently dead." · 

Some pupae received from Greenville Junction were para
sitized by Pimpla inquisitor and a Braconid parasite was also 
present in the State this season.. Lots 1366 and 1381. 

HYMENOPTERA. 
TENTHREDINIDAE. 

Craesus latitarsus. 

Larvae of this species were common upon the birch (Betuia 
populifolz'.a) in the vicinity of Orono in August and September. 
Adults ;ppear in September. Lot 1420. 

N ematus Erichsonii. 

This species is apparently again on the increase, many larch 
trees ( Larix laricina) were observed near Houlton July 20, to 
be badly ;ittacked. Lot 1372. 

lcH NEUMONIDAE. 

Limneria guignardi and H emiteles sp. 

The first named species is not uncommonly found as a para
i,ite of the red-humped caterpillar ( Oedemasia concinna). This 
season, ( August to October) cocoons were received from sev
eral localities. From some parasitized caterpillars sent from 
Easton, Maine, were obtained specimens of Limneria and also 
two hyperparasites belonging to the genus H emiteles, resem
bling H. sessilis and H. nemativorus but differing from each. 
An examination of the cast skins revealed the hyperparasitic 
character of Hemiteles. Lot 1423. 

Amblyteles 1nontanus. 

This species was bred from some specimens of A utographa 
brassicae Orono, Sept. 7, 19u. Lot 1401. 
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Pimpla inquisitor. 

Several specimens of this species were reared from pupae of 
the spruce-bud moth ( Tortrix fumif erana) which were sent 
from Greenville Junction, Maine, in July. Lot 1366 Sub. 1. 

BRACONIDAE. 

Opius sp. 

Several specimens of an undescribcd species belonging to 
the above named genus were reared from the beet maggot or its 
pupa (Pegomyia vicina) July 21, Orono, Me. Lot 1392 Sub. r. 

Bracon sp. 

Two specimens belonging to this genus and several Chalcids 
( Elachertes sp.) were reared from the insects which were in
festing the cones of yellow spruce, noted under Coleoptera 
( Carpophilus) July-August, Orono, Me. Lot 1386 Sub. 5. 

CHALCIDAE. 

Elachertes sp. 

Associated with the Bracon sp. noted above. Lot 1386 Sub. 5. 

M onodontomerus aereus ( a parasite of the broum-tail moth). 

About five years ago this species was imported from Europe 
and distributed in Massachusetts by the Entomologists engaged 
in the Gypsy and brown-tail moth investigations. The species 
has gradually been spreading in Massachusetts and last year 
was discovered in Maine. In March ( 1911) from some brown
tail winter nests received from Wal pole, Maine, a few speci
mens of M. aer'eus emerged. This circumstance excited our 
interest, and at our request through the kindness of Mr. Wm. 
M. King about 100 more nests from the same locality were sent 
us from which we obtained over 6o specimens of the parasites. 
This record of. the natural spread of introduced species of para
sites is most encouraging and augurs well for the future aid 

' furnished in the control of pests by their natural enemies. An 
account of the introduction of this species in Massachusetts is 
found on pages 43 et seq. of a bulletin entitled "Parasites" 
issued in 1910, under the direction of F. W. Rane, State For~ 
ester of Massachusetts, Boston, Mass. Lot 1336. 
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PEMPHIGUS TESSELLATA (ACERIFOLII) 

on Alder and J\faple. * 

EDITH M. PATCH. 

Since the identity of Pemph:"gus tessellata Fitch 1851 and P. 
acerifolii Riley 1879 was suggested (Patch 1908) the three 
succeeding years' observations confirm the previous evidence 
and- leave no room for doubt that the alder and maple repre
sent two hosts of a. single species, the alder being the summer 
home of the progeny of the migrants from the maple. 

But, as the life-cycle outline on page 247 indicates,· we do not 
here have a simple case of alternate hosts; for the alder, besides 
serving for summer heist for the progeny of the maple migrants, 
maintains a continuous series of apterous viviparous partheno
genetic females Thus, ignoring the maple for the present, we 
have on the alder for the first spring generation the hibernat
ing nymphs which over-winter under fallen leaves or loose 
earth at the base of the ald~r. These young nymphs climb up 
the alder stem on the first warm spring days sometimes in late 
March but usually in April in the vicinity of Orono. This 
apterous viviparous parthenogenetic generation becomes mature 
late in June and the progeny, a similar generation, matures 
about the middle of July. The third generation of vivip.arous 
parthenogenetic females becomes mature about the first of Sep
tember. Part of this third generation are apterous and the 
progeny of these are the hibernating nymphs which become the 
first generation of the following spring. 

But, as is indicated, part of the generation maturing about 
the first of September are winged. These, sexuparae or moth
ers of the true sexes, migrate to the maple where they do not 
settle to feed but seek rough places in the bark in which to de
posit the almost microscopic apterous oviparous females and the 
still smaller apterous males. The over-wintering eggs are very 
soon deposited by the minute females, which like the males, die 
without feeding, both being without functional mouth parts. 
The stem-mothers hatch from these eggs about May 6 ( Aphid / 
2-09). Their full career has not been followed but a mature 
stem mother (Aphid 9-09) was found on June II recently set-

* Papers from the Maine Agricultural Experiment Station: Entomol
ogy No. 49. 



l 

INSECT NOTES FOR 191 I. 245 

tled on a partly grown maple leaf ( the inner, newest, third pair 
of the cluster of maple leaves) between two ribs at the base of 
the leaf with her head at the angle of the ribs. She had given 
birth to one nymph which stood with three legs on each side 
of a rib and its beak plunged into the rib. The stem-mother 
is very much smaller than the apterous forms on the alder. The 
progeny of the stem-mother become winged about the middle 
of July or a little later at which time the infested leaf looks 
like the accompanying figure g6. These are the spring migrants 
and they desert the maple for the alder before bringing forth 
progeny. 

In order to ascertain whether the advent of the maple 
migrants are an annual necessity for the development of the 
species. on the alder, a vigorous colony of hibernating nymphs 
was enclosed on alder in a screen house in the spring of 1909 
and protected for two years against migrants from the maple. 
The colony existed for these two years in a healthy condition 
and, protected as it was from natural enemies, thrived much bet
ter than the infested alder. It is of interest to note that both 
falls in the third generation winged migrants left the housed 
alder, and not being able to reach the maple, died on the inside 
of the screen in great numbers. 

How long this independent apterous viviparous parthenogen
etic cycle on the alder could be maintained is not known. The 
experiment in question showed that a large colony was in good 
condition at the close of the second season, but by Sept. 8 of 
the second year ( 1910) one bush had been completely. killed by 
the sapsucking colony and the sticky honey dew and the attend
ant fungus. The flocculent appearance of an infested alder 
branch is shown in figure 97. The other stems were so sickly 
that they gave no promise for food a third season so the obser
vations were closed with the evidence of two years. 

A counter experiment is planned in which an uninfested 
alder Will be caged and only the migrants from the maple ad
mitted in order to ascertain whether their progeny will estab
lish a continuous viviparous cycle upon the alder or perhaps it 
would be better stated, in order to ascertain what will happen. 

The economic aspect of this species varies with the locality. 
In Ma.ine the alder (Alnus incana) along the rivers and streams 
is not valued and the insects infesting this growth are not sig-
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nificant so far as the alder itself is concerned. However, as 
the cultivated cut leaved maple as well as the native variety of 
the same species (Acer SC1Ccharium L dasycarpum Ehrh) is in 
Maine dependent for its infestation on the fall migrants from 
the alder, treasured ornamental maples could be protected by 
destroying the alder in the vicinity. The practibility of this 
course would depend oh the quantity of the neighboring alders. 

·1n Minnesota (Washburn· 1903) and elsewhere where the 
infestation of alder clumps themselves is regretted, remedial 
measures can often be applied directly to the alder. As the 
alder is a permanent host of this species, one thorough treat
ment should be sufficient for a year at least. The landscape 
gardener would perhaps save himself trouble if he withheld 
susceptible maples from the vicinity of native alders. 

J 
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LIFE CYCLE OF PEMPHIGUS TESSELATA (ace,-ifolii). 

Al.DER. 

NYMPHS (hibernating under leaves 
Oct. to April; becoming 
mature apterous vivipa.:. 
rous parthenogenetic fe
males, late June.) 

SECOND GENERATION (apterous vi
viparous parthenogenetic 
females mature mid July). 

MAPI.E, 

EGGS (on bark over winter). 

STEM MOTHERS (mature June II) 

_ Migrates mid l SPRING MIGRANTS (mature mid 
--·. ·j~1y· i~ -~d~;: Juty). 

THIRD GENERATION. 
Apterous vivi- Ala te vtvtparous 
parous parthe- parthenogenetic fe-
nogenetic f e- males mature Sept. 
males, mature 1 : fa 11 migrants, 
Sept. 1 sexuparae, migrate Sept. 1 to maple ... 

NYMPHS (hibernating). 

APTEROUS OVIPAROUS FEMAI.ES 
AND APTEROUS MAI.ES, 

EGGS (on bark over winter). 
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FIG. 93 Section of potato showing wire worm injury. 
FIG. 94 Elm leaf injured by adult Beetle ( Haltica carinata ). 
FIG. 95 Elm leaf injured by Jarva of Haltica carinata. 
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Pemphigus tessellata on Maple (FI G. 96) and on Alder (F1 G. 97). 
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BULLETIN No. 196. 

THE MYCETOPHILIDJE OF NORTH AMERICA. 

PART III.* 

THE MYCETOPHILINJE. 

0. A. JOHANNSEN. 

The Mycetophilince embrace many genera which resemble 
each other in possessing an unbranched radial sector and in 
lacking the M-Cu crossvein. The subfamily is very probably 
of polyphyletic origin apparently having arisen for the most 
part from several Sciophiline genera. It is therefore not a 
natural group but for practical purposes a very convenient one. 
In nearly all the genera the anal furrow which simulates a longi
tudinal vein lying immediately behind the cubitus, is present, 
the first anal vein though frequently strong does not reach the 
wing margin in any recent North American form and the sec
ond anal is less distinct or vestigal. 

In all the North American genera there are 2+ 14 antenna} 
joints except in the genus Cord'j'la. The middle ocellus which is 
present in most, is absent in M ycetophila and C ordyla and rare
ly present in Dynatosoma, and Exechia. The thorax is high 
and arched and the abdomen more or less compressed. There is 
one spur at the apex of each fore tibia and a pair on each of 
the middle and hind tibi~. The claws have one or more basal 
teeth. In some B oletince and C oelosice one claw is peculiarly 
modified. 

It is evident that there are several natural groups of g~nera 
which may be tentatively arranged according to the following 

* P,apers from the Maine Agricultural Experiment Station, Ento
mology No. 50. Parts I and II were published in Bulleti11s 172 and 
18o respectively. Where the types of the new species are to be found 
will be stated in Part IV, now ready for the press. 
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.. 
scheme, though a study of the larval characters may somewhat 
modify this grouping. 
SERIES I: With the setulce of the wings not arranged in distinct 

parallel ro'Zt'S; subcosta usi:ally elongate. 

I. vVith a simple, unbrat~ched cubitus. Acnemia, Azana. 
2. With undulating Rs, detached M1 and with numerous seta: among 

the setula: of the wing. N euratelia, Odvntopoda. 
3. No defective veins, Rs arises before middle of wing, subcosta 

ends in the costa; weak tibial seta:. Boletina group. 
a. Proboscis elongate. Gnoriste. 
b. Proboscis short. Leptomorphus, A llocotocera. 

4. Strong tibial seta:. 

Boletina, Phthinia, Sackenia, 
Coelosia. 

a. Middle ocellus lower than laterals ; venation defective. 
Rondaniella. 

b. Middle ocellus higher than laterals, the latter close to eye 
margin. Leia. 

5. Subcosta does not end in the costa. 
a. Lateral ocelli remote from eyes. 

· Syntemna, Megophthalmidia. 
b. Lateral ocelli nearly contiguous to eyes. Docosia. 

SERIES II: Setulce of the wings arranged in parallel rows; subcosta 
usuall-y short. 

I. Posterior basal seta of hind coxa: wanting, tibial setce small. 
a. Antenna: and palpi normal. Anatella, Trichonta. 
b. An ten nee short, usually less than r S jointed, second pal pal 

joint enlarged. Cordyla. 
2. Posterior basal seta of hind coxa present. Genera 21 to 26. 

3. Posterior basal seta of hind coxa absent, tibial seta: stout. 
a. Cubitus branched. Genera 27 to JI•. 
b. Cubitus simple. Sceptonia, Zygomyia. 

In this as well as in the lower subfamilies the parts of the 
hypopygium furnish the most distinctive and easily recognizable 
specific characters. The homologies of these parts are as yet 
too uncertain and the terminology too unsatisfactory and inade
quate to attempt descriptions and I have therefore only given 
figures illustrating specific characters. In comparing a speci
men with a figure it usually will be necessary to examine a 
KOH preparation _of the hypopygium which must be moved 
about under a supported cover glass until it occupies a position 
similar to that represented in the illustration, otherwise an 
erroneous impression is obtained. The ovipositor of the female 
-in some genera appears to possess good characters but ih gen-
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-cral I have refrained from naming specimens represented by 
fem ales alone. 

The wing venation is usually not described but instead pho
tographic reproductions are given of most species. The term 
metatarsus for convenience is retained to designate the first 
tarsal joint. though its use in this sense is etymologically incor
rect. To avoid unnecessary repetition some of the statements 
made in the synoptic tables of genera and species are not re
peated in the description and hence it will be necessary to con
-sider the characters given in the keys, in the tables of leg meas
ures, together with the figures of wing and hypopygium and 
the diagnosis of the species, combined as constituting the de
scription. 

Following the description of a species is given in brackets 
the initials of the collector: J.M.A., (Prof. J. M. Aldrich); 
J.B., (Prof. John Barlow); J.C.B., (Prof. J.C. Bradley);
C.W.J., (Mr. C. W. Johnson); J.G.N., (Prof. J. G. Needham); 
W.M.W., (Prof. W. M. Wheeler). 

Nomenclature. The arrangement of genera given here is 
"·· practically the same as that adopted by me in Genera Insecto

rum Fasc. 93, to which the reader is referred for the synonymy. 
It may be well to state that in this work several of Rondani's 
genera were recognized which necessitated a few changes; thus 
Rondaniella was substituted for the Leia of Winnertz, N eura
telia for Anaclinia, Leia for N <?oglaphyroptera, while Brachy
campta was united with Allodia. 

Economic relations. As far as known all of the species of 
this subfamily pass the earlier stages in mushrooms or decay
ing wood. The larv~ of several species of Exechia and of 
M ycetoph:'.la are occasionally found in cultivated mushrooms, 
M. punctata quite frequently. This species is also particularly 
common in wild mushrooms, at times very few plants escaping 
infestation. Mushroom growers need expect but little trouble 
from these pests if they will provide their cellars with fine mesh 

"' wire screens. 

The early stages have been briefly characterized in the intro

duction to Part I. Descriptions of the larv~ of various species 

and their habits are reserved for publication elsewhere. 
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TABLE OF GENERA. 

a. Proboscis much longer than the head. 
b. Media and cubitus unbroken; media forks a. very short distance 

beyond the crossvein; palpi situated near apex of proboscis. 
(Figs. 16g, 170). 1. Gnoriste.* 

bb. Bases of media and cubitus defective. (West Indies). 
2. Probolt:eus. 

aa. Proboscis not elongate. 
b. Cubitus not forked or at most its anterior branch but faintly indi

cated. 
c. Lateral ocelli widely remote from eye margin ; costa extends 

beyond the tip of Rs. 
d. Subcosta extends at least to base of Rs; media 2-branched. 

( Fig. I 71). 3. A cnemia. 
dd. Subcosta short; media simple. 4. Azana. 

cc. Lateral ocelli nearly or quite contiguous to eye margin. 
d. Cell R1 very narrow; Rs strongly arched. 32. Sceptonia. 

dd. Cell R1 not unusually narrow; Rs nearly straight. 
33. Zygomyia. 

bb. Cubitus with 2 branches, anterior branch may be detached at base, 
c. Anterior branches of both media and cubitus detached at base. 

(Fig. 173). (Leia Winnertz). 5. Rondaniella.t 
cc. Both media and· cubitus forked, but immediate base of the 

anterior branch of one of them may be· obliterated. 
d. Subcostal vein ends in the costa and is at least half as long 

as the basal cell R. 
e. Basal section of anterior branch of media wanting. 

f. Subcostal crossvein ( Sc2) present though faint, cos ta 
slightly produced beyond tip of Rs. (Fig. 174). 
( =Anaclinia). 6. N euratelia. 

ff. Subcostal crossvein ( Sc2) absent, costa not produced 
beyond tip of Rs. 7. Odontopotla. 

ee. Basal section of anterior branch of media present. 
f. Subcostal crossvein (Sc2) present. 

g. Cubitus forks under or proximad of fork of media. 
h. Subcostal vein enters the costa beyond, at, or little 

before the base of the radial sector. 
i. Fore metatarsus distinctly longer than its tibia; 

petiole of the media about ½ as long as the 
anterior branch; costa scarcely produced be
yond tip of Rs. (Fig. 177). 8. Leptomorphus. 

ii. Fore metatarsus shorter than its tibia. 
j. Subcostal vein prolonged far beyond the base 

of the radial sector; anal vein stout; petiole 
of media about ½ as long as the anterior 
branch. (Fig. 178). 9 . . Allocotocera. 

* Eugnoriste is a Sciarid. 

t In Manota, which is a Sciarid, the petiole of the media is wanting. 
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jj. Subcostal vein not produced far beyond the 
base of the radial sector; petiole of the 
media less than ½ as long as the anterior 
branch. (Fig. 179). 10. Boletina. 

hh. The distance between the tip of the subcostal vein 
to the base o.f the radial sector is at least 1-4 the 
breadth of the wing at the widest part. (Fig. 
193). (Neoglaphyroptera). II. Leia. 

gg. Cubitus forks _distad of the media, ocelli in a trans
verse row on the broad front. 

h. Subcostal crossvein proximad of base of Rs. 
(Fig. 209). 12. Phthinia. 

hh. Subcostal crossvein distad of• base of Rs. 
Megalopelma (See 12, Phthinta fraudulenta). 

ff. Subcostal crossvein ( Sc2) absent. 
g. Cubitus forks proximad or under fork of the media. 

h. Anal vein produced to the margin (Fossil). 
r3. Sackenia. 

hh. Anal vein not produced to the margin. (Fig. 243). 
IO. Boletina, pt. 

gg. Cubitus forks distad of the fork of the media. 
h. The lateral ocelli remote from the eye margin; 

the posterior basal seta of hind coxa absent. 
( Fig. 2ro). r4. C oelosia. 

hh. The lateral ocelli close to the eye margin; sub
costal vein short only rarely reaching costa; 
posterior basal seta of hind coxa present. 

24. P hronia, part. 
1lcl. Subcostal vein if long then ending either in R1 or with its 

end free, usually short. 
. e. Costa} vein extends noticeably beyond tip of Rs (if but 

slightly then the subcostal vein is long and ends in R1). 
f. Lateral ocelli separated from the eye margins by a dis

tance sub-equal or greater than the diameter of the 
ocellus; posterior basal seta of hind coxa wanting. 

g. Subcostal vein at least § as long as the basal cell R, 
and ends free or in R1. (Fig. 213). rs. Syntemna. 

gg. Subcostal vein less than ½ as long as the basal cell R; 
base of fork of cubitus proximad of base of the 
R-M crossvein; anal vein very short. (Fig. 2r6). 

r6. Mego phthalmidia . . 
ff. Lateral ocelli nearly or quite continuous to the eye 

margin. 
g. Subcostal vein less than ¼ the length of the basal cell 

R and ending in R1, costa produced far beyond the 
tip of Rs; posterior basal seta of hind coxa absent. 
(Fig. 217). · r8. Anatella. 
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gg. Subcostal vein either longer than ¼ of basal cell or it 
does not end in R1. 

h. The R-M crossvein is in the same line as the sec
ond section of the radial sector, thus apparently 
forming the basal section of the latter; fork of 
the media slightly distad of the fork o"f the 
cubitus or under it, costa produced beyond Rs. 
(Figs. 218, 241). 17. Docosia. 

hh. The R-M crossvein makes a distinct angle with 
second section ·of the radial sector (Rs). 

i. Subcostal vein more than ½ as long as the basal 
cell R ending in R1, cpsta produced little if 
any beyond the tip of Rs; basal seta of hind 
coxa wanting. 

j. Setre of hind tibia short, not much longer than 
the diameter of the tibia; three oceUi, mid
dle one small. (Fig. 221). 19. Trichonta. 

j j. Setre of hin<l tibire usually arranged in 3 rows, 
stout, more than twice as long as the diam
eter of the dbia; middle ocellus rarely pres
ent; costa not produced beyond Rs. 

26. Dynatosoma. 

ii. Subcostal vein less than ½ as long as basal ceU R. 
j. Cubitus forks noticeably distad uf fork of ) 

the media, the branches of the former 
widely divergent; cos ta but little produced; 
anal vein short, tibial· setre smaU ; basal seta 
of _hind coxa present. 24. Phronia. part. 

jj. Cubitus forks under or proximad of the 
fork of the media;. branches of the former 
make a very acute angle with each other 
and are but slightly divergent, setre of hind 
tibire strong, more than twice as long as the 
diameter of the tibia; ocelli J ; basal seta 
of hind cosa absent. 29. Epicypta, part.· 

ee. Costa does not extend beyond tip of radial sector (Rs). 

f. Second palpal joint much enlarged, swollen, flattened 
ovate; antenna: very short, but little longer than the 
head, 11 to 16 jointed; ocelli 2; basal seta of hind coxa 
wanting. ( Fig. 224). 20. C ordyla. 

ff. Second palpal joint not distinctly swoUen, antenna: 
longer than the head. / 

g. Posterior basal seta of hind coxa present; ranges of 
setce on hind tibire slender, ( except in Brachypeza) 
usually little if any longer than the diameter of the
tib'ia. 
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h. Intermediate antenna} j(')ints closely sessile; an
nular or torus like; tibire stout, noticeably en
larged at the ends, the setce moderate; base of 
fork of the cubitus proximad of the proximal 
end of the R-M crossvein; subcostal vein end
ing in R1; wing' sometimes with markings. 
( Fig. 229). 21. Brachypeza. 

hh. Antenna! joints usually subcylindrical; and other
wise not with the above combination of charar.
ters; wings unmarked except in Telmaphilus. 

i. Cubitus forks proximad of the fork of the media. 
j. Anal vein very stout and ends abruptly, usual•• 

ly a little beyond the fork of the cubitusi 
angle between the branches of cubitus very 
acute at the base, the lower branch beyond 
its middle suddenly diverging from the up
per branch, base of fork at or proximad of 

• , proximal end of the R-M crossvein. (Fig. 
230). 22. Rhym'osia. 

jj. Anal ·vein slender (Fig. 238) (including 
Brachycampta). 23. A llodia. 

ii. Cubitus forks distad of the fork of the media. 
j. The media forks distad of the end of the 

basal cell R; costa extends very little be
yond end of the radial sector; ocelli 3, 
middle one very small. 

k. Wings hyaline; subcosta less than ½ length 
of basal cell. 24. Phronia. 

kk. Apex of wing~ more or less clouded or 
smoky; subcosta end free beyond middle 
of basal cell. 25. Telmaphilus. 

jj. The media forks proximad of the end of the 
basal cell R, the subcosta ends free; middle 
ocellus present or absent. ( Fig. 242). 

26. Exechia. 
gg. Posterior basal seta of hind coxa absent; the' ranges 

of setre on the hind tibire ·conspicuously stout, setre 
at least twice as long as the diameter of the tibire; 
crossvein usually with dark spots, wing often 
fasciate. 

h. Subcostal vein ends in R1, branches of the cubitus 
noticeably divergent; usually three ranges of 
setre on hind tibice; middle ocellus usually 
absent. 27. Dynatosoma. 

hh. Subcostal vein ends free. 
i. Hypopygium of the male · conspicuously large 

and husk like; female with a fringe of long 
setce on ventral side of sixth abdominal seg
ment; middle ocellus present; branches ,of 
cubitus suhparallel at end. 28. Opistholoba. 
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ii. Genitalia not as described above. 
j. Two ocelli, none in the middle; costa not pro-

duced beyond the tip of the radial secto.; 
branches of cubitus usually parallel on 
apical third. ( Fig. 245). 31. M ycetophila .. 

jj. Three ocelli present, middle one minute. 

k. Branches of the cubitus make a very acute 
angle with each other and slightly diver
gent; fork usually proximad of the fork 
of the media; costa us~ally slightly pro
duced beyond the tip of the radial sector. 

29. Epicypta. 

kk. Branches of the cubitus more or less con
vergent, rarely parallel, fork frequently 
distad of the fork of the media; costa 
ends at tip of Rs. 30. Mycothera. 

1. Genus Gnoriste Meigerr. 

Syst. Beschr. I. 243. 1818. 

Proboscis slender, longer than head and thorax combined; 
the pal pi near the apex ( Part I, fig. 53) ; ocelli 3, the laterals 
remote from the eye margin. Wings large; costa produced ·-" 
beyond tip of the radial sector (Rs) ; subcostal vein long; sub-
costal crossvein ( Sc2) present; fork of the cubitus proximad 
of the fork of the media; anal vein incomplete. ( Fig. 169). 

Table of Species. 

a. Proboscis over .7 the length of the insect to tip of abdomen; cubitus 
forks proximad of the proximal end of the crossvein, somewhat 
variable; costa distinctly produced beyond the tip of Rs; sub
costa ends at or proximad of the base of Rs. N. Y.; Calif. (Fig. 
169). I. megarrhina. 

aa. Froboscis less than ! of the length of the insect. 
b. Proboscis over half the length of the insect; fore metatarsus and 

its tibia subequal in length. 2. groenlandica. 

bb. Proboscis less than ~ as long as the insect; fore metatarsus short-
er than the tibia. · 

c. Cubitus forks slightly proximad of the base of Rs ; the sub-
costal crossvein indistinct, proximad of the middle of the / 
subcosta. (Fig. 170). 3. macra n. sp. 

cc. Cubitus forks nearly under the base of Rs; the subcostal 
crossvein distad of the middle of the subcosta. 4. apicalis. 

G. dentoni Scudder is a fossil from Utah. 
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I. Gnoriste megarrhina Osten Sacken. 

Bull. U. S. Geol. Survey. Terr. III. 193. 1877. 

Male and female. Length of body 7 mm. ; of the proboscis 
5.5 mm.; face deep velvet black, opaque; antennre brown, sec
ond joint somewhat reddish; proboscis brown; vertex black, 
with a slight gray pollen; thorax brownish-yellow, with 3 
black stripes on the dorsum, the intermediate geminate; in the 
male the thorax is nearly entirely black; abdomen dusky, in the 
female the segments with posterior margins yellowish. Legs 
yellow; tarsi infuscated, in the male one claw of each foot 
modified, in the fore and middle feet this claw is deep spoon
shaped, with fluted sides and serrate margin, in the hind foot 
it is more slender, ribbed. Wings with slight yellowish tinge, 
a light gray shadow along the hind margin beginning at the 
apex. Halteres yellow. (Fig. 169). Hypopygium (Figs. 137, 
139). "California," Mass. (C.W.J.) and Ithaca, N. Y. May 
and June. 

2. Gnoriste groenlandica Lundbeck. 

Dipt. groenl. I, Vidensk. Meddel. nat. Foren. i. kbhvn. 1898. 
Male and female. Length 6.5 to 7.5 mm.; proboscis 4 mm. 

Coloring similar to G. megarrhina, but more cinereous. Wings 
hyaline slightly yellowish tinged, venation as in G. apical is ex
cept that the cubitus forks nearer the base of the wing. Fore 
metatarsus and its tibia siabequal in length. "Greenland." 

3. Gnoriste macra n. sp. 

Male. Length 6-½ mm; proboscis 2 mm. Black, shining, 
including· front and vertex; proboscis, palpi and antennre 
brown; thorax with yellow hairs; legs including coxre yellow, 
tarsi darker·; one claw of fore and middle foot modified as in 
G. megarrhin:a, the hind foot is broken in the single male speci
men. Wings hyaline with yellow tinge along costal margin 
(Fig. 170). Halteres yellow. Hypopygium yellowish resem
bling that of megarrhina, differing chiefly in the form of the 
forceps (Fig. 138). 

Female. In coloring similar to the male but the thorax is 
yellow to brown with 3 shining black subconfluent dorsal stripes. 
Tarsal claws not modified. In both sexes the fore metatarsus 
is about ¼ as long as the tibia. White Fish Bay, Wisconsin 
(W.M.W.) May. 
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4. Gnoriste apicails Meigen. 

Syst. Beschr. I. 243. I. 1818. 

Male and female. Length 7-8 mm. Coloring as in G. macra 
from which it differs in wing venation, the subcostal crossvein 
being distad of the middle of the subcosta, and the cubitus forks 
under the base of the radial sector. The tarsi of the fore legs 
twice as· long as the corresponding tibi~; the fore tibia about 
1-8 longer than its metatarsus. ''Europe." Sai'd to occur also 
in Alaska and Colorado. 

2. Genus Probo!CRus Williston. 

Trans. Ent. Soc. London, p. 261. 1896. 

Proboscis more than half of the length of the body, directed 
jownwards and forwards, composed of five slender bristles; 
palpi wanting. Face very narrow, ocelli apparently absent. 
Abdomen slender, longer than the wings. Legs elongate, hind 
legs stouter, femora thickened, and the tibia clubbed. Neura-

. tion defective, the proximal portfon of the media and the ante
rior branch o( the cubitus wholly invisible; anal vein apparently 
absent; costa reaches a considerable distance beyond the tip 
of the radial sector. It is possible this genus should be placed .l 
with the SciarinCE. 

ProbolCRus singularis Williston. 

Trans. Ent. Soc., London, 261, pl. 8, fig. 15. 1896. 

Male. Length 4-5 mm. Front, face and occiput black; 
antenn~ brown, the basal joints somewhat yellowish. Mesono
tum opaque deep reddish brown, the humeri and postalar cal
losities yellowish; pleura brown or yellowish-brown, shining. 
Abdomen black, the first segment and a posterior band on the 
s\..cond, third and fourth segments yellow. Wings nearly hyaline, 
lightly clouded on the outer part. Legs, including cox~, light 
yellow; the tarsi and the thickened portion of the hind tibi~ 
infuscated or blackish. Halteres yellow. "St. Vincent Island. 
Altitude 18oo feet." 

3. Genus A cnemia Winnertz. 

Verh. Zool.-bot. Ges. Wien, XIII. 798. 1863. 

Ocelli 3 in number placed high_ upon the front, the laterals 
remote from the eye margin. Legs moderately long, stout; the 
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femora, particularly the hind pair, compressed, all tibire with 
weak lateral setre. The fore tibire have one range, the middle 
tibire 3, and the hind tibire 2 ranges of setre, those on the inner 
side very minute. \,\Ting oval; the costa extends far beyond 
the tip of the radial sector, ending before the tip of the wing;. 
subcosta long; subcostal crossvein ( Sc2) present; the short basal 
cell ends proximad of the fork of the media; cubitus not 
branched ; anal vein vestigial. ( Figs. I 7 I, I 72). 

Table of species. 

a. Wing? with brown crossband extending from apex of R1 across· the 
wing; a spot below the cubitus near apex. Length 5mm. Calif. 

I. varipcnnis. 
aa. Wings without bands. 

b. Black, cox~ al'!d legs yellow; costa produced 1-3 of distance to 
2. psylla. 

produced less than 1-4 distance 
3. fiaveola. 

M1; Md., N. Y., Wash. 
bb. Yellow, abdomen fasciate; costa 

to M1. N. J., N. Y., Mass. 

I. Acnemia varipe1tnis Coquillett. 

Proc. Wash. Ent. Soc. VI. 169. 1904. 
Female. Length 5mm. Yellow; the antennre beyond the 

second joint, a circle around each ocellus, a spot in front of 
each wing, the breast largely, a streak at the extreme apex, z 
longitudi11al vittre on lower half of metanotum, a spot in front 
of the halteres, the abdomen except bases of segments and the 
genitalia, the tarsi except their bases, and the knob of the 
halteres, black; a pair of widely separated brownish subdorsal 
vittre on the mesonotum; hairs and bristles chiefly yellow. 
Wings grayish hyaline, tinged with yellow along the costa, base 
of radial sector clouded with brown, a brown crossband extends 
from apex of cell R1 to apex of cell M2, becoming grayish 
posteriorly, a large brown spot along under side of cubitus 
before its apex. "Mountains near Claremont, Calif." 

2. Acnemia ps1ylla Loew. 

Berlin. Ent. Zeitschr. XIII. 148. 1869. 

Male. Length 2.5 mm. Black, shining, pile yellowish. Head 
black; antennre dusky, pale toward the base. Hypopygium 
rather prominent, blackish (Fig. 141). Coxce and legs yel
lowish, trochanters each with a black spot, tibial spurs yellow; 
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tarsi subfuscous; fore metatarsus about .9 as long as its tibia. 
Wings grayish tinged, the heavier veins fuscous, the others 
paler ( Fig. 171). Halteres black, with yellow peduncle. "Md.," 
and Ithaca, N. Y. · 

Var a. In a specimen from Washington (J.M.A.) the costa 
is slightly less produced and the dorso-mesal process of the 
lateral sclerite of the hypopygium acute at apex ( Fig. 140 d). 
In the eastern species this part· ( Fig. 141 d) is serrate. The 
western specimen may represent a different species. 

3. Acnemia fiaveola Coquillett. 

Proc. U. S. Nat. Museum, XXIII, 598. 1901. 
Female. Length 3 mm. Yellow, the antennre and tarsi becom

ing brown toward their apices,. segments 2 ·to 6 of abdomen 
each with a median brown fascia, shortest on the second and 
third; a brown dot on under side of each trcichanter; fore . 
metatarsus less than 7-8 as long as its tibia; wings hyaline 
(Fig. 172). "N. J. ;" Mass., (C.W.J.); R. I., (J.B.); N. C., 
(C. U. Coll); Ithaca, N. Y. 

4. Genus Azana Walker. 
Insect. Brit. Diptera. III. 26. 1856. 

Ocelli 3, high on the front, the laterals widely remote from 
the eye margin. Legs stout, the femora compressed; fore tibire 
without, the middle and hind pairs each with 2 ranges of deli
cate setre. Wings oval; the costa produced beyond the tip of 
the radial sector. Subcostal vein is shorter than the humeral 
crossvein and ends free. R1 ends a little distad of the middle 

' of the wing, the radial sector arises at ·about 1-3 the wing length 
from the base; the R-M crossvein is long, longitudinal in posi
tion, forming apparently the beginning of the radial sector; 
both media and cubitus are si~ple; ana1 vein wanting. 

Azana sp. 
I have seen a single defective specimen from Maine of a 

member of this genus. 

5. Genus Rondaniella Johannsen. 

Genera Insectorum, Fasc. 93. 66. 1909. 
Leia ( sensu Winnertz nee Rondani). · Verb. Zool.-bot. Ges. 

Wien. XIII. 792. 1863. 
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Ocelli 3 in number, placed high upon the front, laterals re
mote from the eye matgin. Legs strong, hind tibire with 3 
ranges of strong setre outwardly, the middle tibire each with a 
single long seta on the fl.exor surface beyond the middle. Wings 
elongate oval; subcostal vein ends at about 1-3 the length of the 
wing, the subcostal crossvein· ( Sc2) wanting; the costa ends 
far beyond the tip of the radial sector, but does not reach the · 
apex of the wing; basal cell R is about half the length of the 
wing; the anterior branches of both media and cubitus are 
detached at the base (Fig. 173). 

Table of species . . 

a. Petiole of the media noticeably longer than the cell in the. fork,. 
which is . wide open at the base; M1 not distinctly sinuate. 
( Fig. 173). 1. abbreviata. 

aa. Petiole of the media and the cell subequal, the cell narrowly open at 
the base, M1 sinuate. 2. sororcula. 
punctata Bellardi. and unicolor Walker probably belong to Leia. 

I. Rondaniella abbreviata Loew. 

Berliner Ent. Zeitschrift. XIII. 147. (Leja). 1869. 

Male and female. Length 2.5 mm. Pale yellow; apical por-· 
tion of the antennre, confluent thoracic stripes which are abbre
viated anteriorly, metathorax and apex of· each hind femur, 
black; each abdominal segment with subfuscous posterior mar
gin. Hypopygium as figured ( Fig. 142). Apex of wing widely 
fuscous, the cell Rs noticeably more than twice as long as M1 
which is wide_ open at the base (Fig. 173). "Middle states;"· 
N: C., (W.B.); Wis., (W.M.W.); Selkirk Mts .. B. C., 
(J.C.B.); Ithaca, N. Y.; and Orono, Maine. 

2. Rondaniella sororcula Loew. 

Berliner Ent. Zeitschrift. XIII. 147. (Leja). 1869. 

Male. Length 2.5 mm. Pale yellow; flagella of the antennre,. 
posterior half of the thorax and apex of each hind femur, black; 
posterior margin of each of the first 4 abdominal segments,. 
fuscous, fifth and sixth segments wholly black, apex of the 
wings fuscous; cell Rs about twice as long as cell M1 which is 

. narrowly open at the base. "New York.'' 
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6. Genus N eura.telia Rondani. 

Dipterologire Italicre, Prodrornus I. 195. 1856. 
Anaclinia Winnertz, Verh. Zool.-bot. Ges. Wien. XIII, 770. 

1863. 
Ocelli 3 in number, the laterals remote from the eye margin. 

Wings elongate oval ; costa produced more or less beyond the 
tip of the radial sector; subcosta ends before the middle of the 
wing; subcostal crossvein ( Sc2) present though often faint; 
radial sector strongly undulating; anterior branch of media dis
connected at the base (Figs. 174-176). 

Table of species. 

a. Base of each abdominal segment and larger part underneath yel-
low; subcostal crossvein absent. Odontopoda sayi. 

aa. Abdomen either unicolored or apices of segments yellowish; sub
costal crossvein present though sometimes rather faint. 

b. Coxre largely black; the humeri, tibi~, inner side and narrow 
apices of front coxre and the halteres, yellow, remaining parts 
blackish; fore metatarsus longer than its tibia. I. coxalis 

bb. Coxre largely yellowish. 
c. Fore metatarsus over 3-8 longer than tibia. 

d. Thorax largely blackish (Calif.). 2. silvatica n. sp. 
dd. Thorax largely yellowish (Vt.). 3. scitula n. sp. 

cc. Fore metatarsus not more than 1-20 longer than its tibia. 
d. Abdominal segments with yellow posterior margins. 

e. Fore metatarsus slightly shorter than its tibia j thorax 
largely yellowish. (Id.). 4. eminens n. sp. 

ee. Fore metatarsus slightly longer than its tibia; thorax 
mainly dark brown. (Mass.). 5. desidiosa n. sp. 

dd. Abdomen wholly black. 6. nemoralis. 

I. N euratelia coxalis Coquillett. 

Journal N. Y. Ent. Soc. XIII. 68. 1905 ( Anaclinia). 
Length 5 mm. Black, the humeri, f emora, tibire, inner side 

and narrow apices of front coxre, and the halteres, yellow. 
Body somewhat polished, thinly gray pruinose, the hairs yel
lowish. First joint of front tarsi longer than the tibire. \i\/ings 
hyaline, venation normal. "B. C.," June and July. 

2. N ettratelia silvatica n. sp. 

Male. Length 6 mm. Blackish brown, somewhat polished; 
the pleura brown; the palpi, labrum, scape of flagellum, small 
humeral spot, coxre, femora, tibire, and halteres yellow, tar~i 
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-and trochanters brown; the body hairs yellowish. Fore 
metatarsus over 1-4 times the tibia in length; antenn~ nearly 
twice as long as the thorax. Wings hyaline, venation as figured 
(Fig. 174). Hypopygium (Fig. 143). Felton, St. Cruz Mts., 
Calif., May. ( J.C. B.) 

3. N euratelia scitula n. sp. 

Male. Length 5 mm. Yellowish, somewhat polished; the 
head and face excepting mouth parts, and abdomen dark brown; 
the apical half of antenrne, 3 indistinct fine lines on the meso
notum and its hind margin, some spots on the pleura, apex of 
scutellum, the trochanters, and tarsi paler brown; body hairs 
yellow. Fore metatarsus over 1.4 times the tibia in length, 
antenn~ nearly twice as long as the thorax. Wings hyaline, 
veins brown, venation nearly as in N. silvatica. Hypopygium 
(Fig. 144). Brattleboro, Vt., (C.W.J.) July; N. J. 

4. N euratelia eniinens n. sp. 

Female. Length 5 mm. Yellowish, somewhat shining; head 
except palpi and basal antennal joints, dark brown; thorax 
dusky yellowish, the 3 broad stripes on mesonotum and the 
pleura light brown; basal 2-3 of each abdominal segment brown, 
the margins yellow. Legs including cox~ yellow, the trochan
ters and tarsi brown ; fore metatarsus about 1-20 shorter than 
its tibia. Body hairs yellow. Wings hyaline, yellow tinged, 
veins brown, venation as figured ( Fig. 175). Halteres yellow. 
Kendrick, Id., (J.M.A.). 

5. N euratelia desidiosa n. sp. 

Female. Length 6 mm. Similar to the foregoing in vena
tion and other characters, but the thora?C is dark brown, with 
yellow humeri, margin of scutellum and base of metanotum. 
The metatarsi of all legs relatively slightly longer proportion
ally to their tibi~ than in N. eminens, the fore metatarsus about 
1.04 times as long as its tibia. N. Adams, Mass. (C.W.J.), 
June. 

, 6. N euratelia nemoralis Meigen. 
Syst. Beschr. I. 265. 1818 (Mycetophila). 

Male. Length 5 mm. Black, somewhat shining; palpi, basal 
joints of antenn~, humeral spot, cox~, femora, tibi~ and 
halteres yellow; the trochanters, front side of hind cox~, apices 
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of hind femora, and the tarsi more or less brown. Fore 
metatarsus and its tibia subequal in length. Wings hyaline ~ith 
brown veins, venation figured ( Fig. 176). Hypopygium resem
bles somewhat that of silvatica in having a short ventral plate 
but differs -decidedly in the form of the claspers which are 
shown depressed in figure 145. "Alaska;" Selkirk Mts., B. C.; 
and Muir Woods, Calif., (J.C.B.) 

7. Genus Odontopoda Aldrich. 

Report of State Geologist XXI. 187. 1896. 
Proanaclinia. Meunier, Monogr. Mycetophilidre, etc., 145, 1904. 

This genus differs from N euratelia only in lacking the sub
costal crossvein. In Williston's Manual of the Diptera (3rd 
ed.) they are made synonymous. The type in the museum in 
Indianapolis is broken, only a fragment of the thorax remain
_ing. See table of species of N euratelia. 

Odontopoda Sayii Aldrich. 

Report of State Geologist XXI. 187. 1896. 
Male. Length 6 mm.; of wing 4.7 mm. Front black, anten

nre brown, except the first 3 joints, which are yellow; mouth 
parts yellow; thorax and coxre yellow, rather pale; the dorsum 
however more acorn-colored without distinct lines .. Abdo
men brown, the bases of the segments and a larger part under
neath of a lighter color, seventh segment distinct, nearly as long 
as the sixth, hypopygium as long as the seventh, first segment 
over half as long • as the second. Femora and tibire yellow~ 
with a brownish tinge, front tarsi black ( the others wanting). 
Wings of a clear yellow tinge, lighter posteriorly. "Marengo 
cave, Indiana." 

8. Genus Lepto.morphus Curtis. 

Brit. Ins. 365. 1831. 
Ocelli 3, the laterals remote from the eye margin. Abdomen 

very long, slender, nearly linear, compressed, 7 segmented. 
Legs long, lateral setre of the tibire very minute, fore metatarsus 
longer than its tibia. Wings shorter than the abdomen, setu
lose; costa very slightly produced beyond the tip of the radial 
sector; subcostal vein complete; ending near the middle of the 
wing; subcostal crossvein present; media forks far distad 

J 
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of the base of the radial sector, cubitus forked under or proxi
mad of it; anal vein does not reach wing margin (Fig. 177). 

Table of species. 

a. Mesonotum black (N. I-I.). I. hyalinus 
aa. Mesonotum yellow with black markings. 

b. Mesonotum yellow, marked with a median Y and 2 lateral spots; 
scutellum black. 2. ypsilon n. sp. 

bb. Mesonotum with 3 dark stripes, confluent posteriorly. 3. Walkeri. 
L. parvulus belongs to A llocotocera. 

I. Leptomorphus hyalinus Coquillett. 

Proc. U. S. Nat. Mus. XXIII. 598. 1901. 
Female. Length 9 mm. Yellow; an ocellar dot and the 

mesonotum, except the lateral margin, interrupted above the 
insertion of wings, black; antennre, except the 2 basal joints, 
brown; abdomen with indications of an irregular brown fascia 
at apex of each segment; body polished; wings hyaline, densely 
short haired. "White Mts., N .. H." 

2. Leptomorphus ypsilon. n. sp. 

•· Female. Length 8 mm. Head and mouth parts yellow, ocelli 
close together, surrounded by a blackened area; antennre about 
1.7 as long as the thorax, darker on apical 2-3, the first joint 
with a protuberance below which is covered with a tuft of fine 
black setce. Thorax yellow, shining; mesonotum with a pair of 
broad black bands which arise behind the humeri, meet at about 
the middle of the dorsum and thence continued in a single line 
to the scutellum ; on each side of this is a large rounded spot 
which does not reach the posterior margin; scutellum black. 
Abdomen yellow, posterior 1-3 of each tergite black. Legs 
including coxre yellow, extreme tips of hind femora dark brown, 
tarsi brownish; fore metatarsus 1 .6 times the tibia in length. 
Wings hyaline, apex from before the tip of R1, with pale brown 
cloud; venation as figured (Fig. 177). Halteres yellow. 
Ithaca, N. Y. (2 specimens). 

3. Leptomorphus W alkeri Curtis. 

British Entomology, 365. 1831. 
Male. Length IO mm. Ferrugineous. Head, with proboscis, 

palpi · and basal antenna! joints yellow, ocellar spot dark. 
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Thorax with 3 shining blackish stripes which coalesce posteri
o~ly. Abdomen brownish yellow, hind margins of segments I 

to' 5 more or less, half of the sixth and th~ entire seventh, dark 
brown. Coxce and legs yellow, the fore metatarsus about 1;5 , 
times the tibia in length. Wings hyaline, apex and hind margin 
dusky, spot covering base of Rs; base of Rs more distad in this 
species than in L. ypsilon. "Europe and New Jersey." 

9. Genus Allocotocera Mik. 

Wien. Ent. Zeitg. V. 102. 1886. 

Eurycera. Dziedzicki, Pam. Fizyjogr. V. 6. 1885. 
Ocelli 3, laterals remote from the eye margin. Legs of mod

erate length. Wings oval, the costa extends beyond the tip of 
the radial sector; subcosta ends in the costa, subcostal crossvem 
present; petiole of media long, cubitus forks proximad of the 
distal end of the R-M crossvein; anal vein stout but ends 
before wing margin ( Fig. 178). The wing venation and the 
short legs distinguish this genus from Leptomorphus. 

Allocotocera parvula CoquiUett. 

Proc. U. S. Nat. Museum. XXIII. 597. 1901 (Leptomorphus). 
parvula, Johannsen, Gen. Ins. Fasc. 93., 75. 1909 (Boleti11a). 
fiavescens, Johannsen, Gen. Ins. Fasc. 93., 72. 1909. 

Female. Length 3.5 mm. Head, including mouth parts, and 
basal antenna I joints ( apical joints missing), wholly yellow, 
excepting conspicuous dark brown spot back of and contiguous 
to each lateral ocellus and a smaller surrounding the middle 
one. Thorax, including sternum, pleura, scutellum, and met
anotum wholly yellow, dorsum with faint indications of 2 

brown stripes. Abdomen yellow, margin of each of segments 
2 to 5 and the whole of the apical segments dark brown. Thorax 
and abdomen hairy rather than setose. Legs yellow, apices of 
coxce and of f emora slightly brownish, tarsi pale fuscous; fore 
and middle tibice each with one row of. small setce .on flexor 
surface and 3 or 4 on extensor surface; hind tibice each with 
3 rows on extensor surface; the longest setce on hind tibice not 
as long as diameter of the tibia; fore metatarsus a little over 
1-2 as long as its tibia; spurs pale brown. Wings with a yel
lowish tinge, strongly setulose; veins yellow; a brown spot 
covers apex of R1 and Rs extending to the tip of the costa. 
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Venation as figured (Fig. 178). Halteres yellow. Wisconsin. 
-~~. ]." I have examined the type hence the synonymy. 

IO. Genus Boletina Stceger. 

Kroger: N aturhist. Tidsskr. III. 233. 1840. 
Palceoanaclinia Meunier, Monogr. Mycetophilidce, etc. 143. 

1904. 
_ Ocelli 3, placed in a flattened triangle upon the broad front, 
the middle one small, laterals remote from the eye margin. 
Legs slender, fore metatarsus shorter than its tibia, one claw of 
each foot in the· male frequently modified, scoop-like, and 
fluted. Wings elongate, costa somewhat produced beyond the 
tip of the radial sector; subcosta ends before the middle of the 
wing in the costa, subcostal crossvein ( Sc2) present or absent; 
media forks under or somewhat distad of the. radial sector; 
cubitus forks under or proximad of the fork of the media; 
anal vein incomplete ( Figs. r 79-192). 

The genus Palccanaclinia cannot be considered distinct, for, 
with the exception of the absence of the subcostal crossvein, 
there are no structural differences. In one species ( B. obscura) 
this vein may be either present or absent; in some others it is 
quite faint and inconspicuous. 

Table of species. 

a. Subcostal crossvein ( Sc2) present. 
b. Halteres black; Sc ends in C opposite base of Rs; Sc2 slightly 

proximad of proximal end of crossvein. r. abdominalis. 
bb. Halteres mainly yellowish. 

c. Yellow species; hind margins of abdominal segments 2 to 5 
and the whole of 6 and 7 black; wings hyaline, broad apices 
gray; media with long petiole. 2. Allocotocera parvula. 

cc. Thorax usually dark, or with dark vitt.e; if not then petiole of 
media but little longer than the crossvein. · 

d. The fork of the cubitus proximad of the proximal end of 
the R-M crossvein (Figs. 179-181). 

e. Subcostal vein ends in the cos ta distad of the base of Rs; 
cox.e black. 3. obscura n. sp. 

ee. Subcostal vein ends in the costa opposite or proxi~ad of 
the base of Rs; cox.e yellow. 

f. Fore metatarsus less than 2-3 as long as tibia; pleura 
yellow. 4. cincta n. sp. 

ff. Fore metatarsus at least 2-3 as long as tibia; pleura 
black. 5. melancholica n. sp. 

( 
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dd. Fork of the cubitus opposite or distad of proximal end of 
crossvein. 

e. Thorax partly yellow, usually with black thoracic stripes; 
spurs brown; fore tarsi nearly or quite twice, fore 
metatarsus over .8 as long as the tibia; palpi usually 
yellow. 

f. Costa but slightly produced beyond Rs; Sc2 near middle 
of Sci. 

g. Cubitus forks proximad of the distal end of the 
crossvein; petiole of media less than 4 times as 
long as basal section of Rs. 6 imitator n. sp. 

gg. Cubitus forks nearly under the fork of the media; 
petiole of the media over 6 times as long as basal 
section of Rs. 7. gracilis n. sp. 

ff. Costa produced at least 1-4 distance from Rs to M. 
g. Sc2 near middle of Sci ; antennre nearly as long as 

the body in the male. 8. longicornis n. sp. 
gg. Sc2 distad of the mid1le of Sci. 

h. Subcosta ends in the costa opposite base of Rs; 
abdomen of fem ale with yellow fascire. 

9. notescens n. sp. 
hh. Subcosta ends distad of base of Rs; abdomen of 

female uniformly fuscous. 
9a. notescens, varieties. 

ee. Thorax black; and usually with yellow tibial spurs, 
shorter tarsi and dusky palpi. 

f. Subcosta ends over the. base of Rs; petiole of M is 
shorter than the crossvein; part of thini joint of 
antenna yellow; posterior coxre dark; abdomen of 
female fasciate; Arctic species. IO. groenlandica. 

ff. With other combination of characters. 
g. Sci ends in C slightly proximad of the base of Rs; 

petiole of M shorter than the crossvein; Sc2 before 
the middle of Sc1; abdominal sclerites margined 
with yellow (female) ; coxre yellow; Alaska. 

I I. beringensis. 
gg. With other combination of characters. 

h. Costa produced at least 1-5 of distance from Rs 
to M1. 

i. Sci ends in C distad of the base of Rs. 
j. Coxre black. I 2. Hop kinsii. 

jj. Coxre yellow; Sc2 distad of middle of Sci. 
i3. sobria n. sp. 

ii. Sci ends in C opposite or proximad of base of 
Rs; Sc2 distad of middle of Sc,. 

j. Coxre wholly grayish; claws in both sexes 
with basal tcoth. Greenland. 

14. arctica. 

) .. 
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jj. Coxce in large part yellow; one claw of each 
foot of male modified. 

k. Abdomen with yellow fascice; palpi yel-
low; tarsi of female tumid. 

15. tricincta. 
kk. Abdomen black; palpi dark; fore tarsi 

about 1.75 times as long as the tibia. 
16. sciarina. 

hh. Costa but slightly produced. 
i. Fore tarsus over twice, the metatarsus over .8 as 

long as the tibia. 
j. Spurs pale. 17. delicata n. sp. 

jj. Spurs dark. 7. gracilis n. sp. 
ii.· Fore tarsus less than 1.7, the metatarsus less 

than .75 as long as the tibi?- (female). 
18. obesula n. sp. 

aa. Subcostal crossvein ( Sc2) absent. 
b. Subcostal vein ends distad of the base of Rs; costa noticeably 

produced; cubitus forks under or proximad of proximal end 
of crossvein. (Compare 12. B. Hopkinsii). 3. obscura n. sp. 

bb. Subcostal vein ends at or proximad of the base of Rs; costa 
but slightly produced. 

c. Fore tarsi not over twice, hind tarsi not as long as the tibia. 
d. Subcosta ends nearly opposite the base of Rs. 

.. e. Abdomen unicolored. 19. inops. 
ee. Abdominal segments with yellow posterior margins _ 

(female). 19a. inops var. a. 
dd. Subcosta ends proximad of the middle of the R-M cross-

vein. 20. sedula n. sp. 
cc. Fore tarsi over twice, hind tarsi longer than the corresponding 

tibice. 21. nacta n. sp. 

I. B oletina abdominalis Adams. 

Kansas Univ. Science Bul. II._ 24. 1903. 

Male. Length 3.5 mm. Black, subshining; head and mem
bers· black, except fir_st antenna! joint, which is tinged with 
yellow, middle ocellus very small; mesonotum black, subshin
ing', covered with yellow pile, which are inclined to arrange 
themselves into rows, scutellum black, pile yellow, pleura black, 
without pile, ~etanotum black, halteres black; abdomen wholly 
black, subopaque, hypopygiu~ with a yellowish tinge, pile yel
low; legs yellowish, trochanters and tarsi, except base, largely 
fuscous; wings grayish hyaline, veins fuscous, subcosta joins 
the costa opposite base of Rs, subcostal crossvein slightly be
fore the proximal end of the crossvein; furcation of the cubitus 
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is just distad of the same, and the furcation of the media is 
distad of the base of Rs. "Mo." April. 

2. B oletina parvula Coquillett. 

Proc. U. S. Nat. Museum. XXIII. 597. 1901 (Leptomorphus). 
parvula, Johannsen; Gen. Ins. Fasc. 93, 75. 1909. ( Bole(na). 

An examination of the type showed that this species belongs 
to Allocotocera and not to Boletina as I formerly believed. A. 
ftavcscens is a synonym. 

3. Boletina obscura n. sp. 

Male. Length 3.5 mm. Black, including the head and all 
it~ parts, thorax, abdomen and coxce; legs paler, femora light 
yellow, tibice slightly darker, spurs white, tarsi brown; wings 
hyaline, cinereous tinged, veins pale brown, venation as figured 
(Fig. 179); halteres yellow. Antennce long, intermediate joints 
over twice as long as broad. . Thorax dull, hairs including 
those of scutellum bright yellow on the mesonotum in 3 rows; 
abdomen subshining, its hairs as well as those of the coxce, 
pale. Hypopygium dusky (Fig. 146). One claw on each of 
fore and middle foot, modified, scoop-shape, fluted and with 
serrate margin. Hampton, N. H., April and May (S. A. 
Shaw) ; Ithaca, N. Y.; Forest Hill, N. J., (Weiclt), April. 

Female. Differs in having the fork of the cubitus slightly 
more retracted, in having relatively slightly shorter fore meta
tarsus, and in having unmodified claws. Brookline, Mass. 
(C.W.J.) 

In this species the subcostal crossvein ( Sc2) is frequently 
absent. 

4. Boletina cincta n. sp. 

Male. length 4 mm. Head black, face, palpi, 3 or 4 basal 
joints of antennce yellow; intermediate antenna! joints about 
twice as long as wide. Thorax yellow, mesonotttm with 3 
confluent bbck stripes; scutellum and base of metanotum black; 
hairs yellow; sct1tellar setce black. Abdomen yellow, the dor
sum of 1, the whole of 5, 6, 7 and hypopygium (Fig. 147) and 
large basal triangular saclclles on 2, 3 and 4, black. Coxce and 
legs yellow, tarsi brownish, spurs yellow, trochanters black; 
each tarsal claw toothed at base: Wings hyaline, slightly smoky 
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toward the end of the costa; petiole of the media over twice 
as long as the crossvein (Fig. 180). Halteres yellow. Mt. 
Ascutney, Vt., July. (C.W.J.) 

Female. With slightly shorter fore metatarsi; abdominal seg
ments 2, 3, and 4 black, with posterior 1-3 of each segment yel
low; ventral sclerite of ovipositor twice as long as the distal 
joint. Old Forge, N. Y. July. (J.G.N.) 

5. Boletina melancholica n. sp. 

Male. Length 4 mm. Head black, palpi and antennre brown, 
intermediate joints of the latter about 3 times as long as broad, 
base of joint 3, yellowish. Thorax and abdomen wholly black, 
hairs yellow. Hypopygium black, resembles that of obscura, 
but forceps (Fig. 149) and median ventral lobe (Fig. 148) 
differ. Coxre and legs yellow, tarsi brown, trochanters black, 
tibial spurs pale yellow; all claws scoop-like, fluted and with 
serrate margin. Wings hyaline, veins yellowish ( Fig. r8r). 
Halteres yellow, Dubois, Wyo., Sept. (W.M.W.) 

Female. Intermediate antenna! joints about twice as long as 
wide; venter and abdominal tergites with pale brown margins; 
ovipositor yellowish. Jackson Lake, Wyo., Sept. (W.M.W.) 

6. Boletina imitator n. sp. 

Male. Length 6 mm. Head brown, face, palpi and 4 basal 
joints of antenna yellow, intermediate antennal joints about 3 
times as long as broad. Thorax yellow, the 3 stripes on the 
mesonotum brown, the scutellum and the metanotum largely 
brown; hairs yellow. Abdomen dark brown, venter paler; 
hypopygium as shown (Fig. r 50). Coxre and legs yellow, the 
trochanters, tarsi and tibial spurs, brown; tarsal claws all alike~ 
toothed at base. Wings hyaline, veins dusky yellow (Fig. 182). 
Halteres yellow. Longmire's Springs,"Mt. Rainier, Wash. Au
gust. (J.M.A.) 

7. Bolctina gracilis n. sp. 

Male. Length 6.5 mm. Head black, pruinose, face and 
antennre brown, palpi yellow, basal joints brown; intermediate 

· 2ntennal joints about 3 times as long as broad. Thorax dusky 
yello~, mesonotum with 3 broad dull black stripes, scutellum, 
metanotum and sternum and sometimes the pleura largely dark 
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brown; hairs yellow. Abdomen brown, base of hypopygium 
and claspers ( Fig. I 5 I) dusky yellow. The hypopygium is 
figured in Genera Insectorum, Fascicle 93, Plate 7, Fig. 9. 
Coxce and flexor surface of femora and tibia yellow, other parts 
of legs including spurs brownish, trochanters blackish; claws 
all similar, slender but slightly curved, basal tooth small. Wings 
hyaline, grayish tinged, veins dusky yellow. (Fig. 183). Hal
teres yellow, apex of knob brownish. Cal., Aug., (J.C.B.) ; 
Two-gwo-tee-e Pass, Wyo., Sept. (W.M.W.) 

Female. Similar, but the yellow of the thorax is confined to 
the humeri. Ovipositor paler brown, the lobes yellow. Wyo. 

8. Boletina longicorni's n. sp. 

~\tr ale. Length 4.5 mm. Head and face dark brown; palpi, 
the scape and the base of the first flagellar joint, yellow, re• 
mainder of flagellum brown; intermediate segments over 5 
1imes as long as wide. Thorax dusky yellow, the 3 dorsal 
stripes dark brown; the scutellum, the metanotum and the 
1ower half of the pleura, brownish; hairs yellowish. Abdomen 
dark brown, the posterior margin of the intermediate sclerites 
yellow ; hypopygium as figured ( Fig. 152). Coxce and femora 
yellow, the apical half of the former and the tibia dusky yel
low, the tarsi and the tibial spurs brownish; tarsal claws all 
similar, each with basal teeth. Wings hyaline, grayish tinged, 
veins dusky yellow (Fig. 184). Halteres yellow. Moscow, Id.,· 
April. (J.M.A.) 

9. Boletina notes,. '!NS n. sp. 

Male. Length 5 mm. Head clark hrnwn, face, mouth parts, 
and basal 1-3 of antennce yellow, apical part of antenna brown; 
intermediate joints scarcely twice as long as broad. Thorax 
yellow, the 3 dorsal stripes reddish. Abdomen pale brown, 
posterior segments darker, venter and posterior margins of the 
intermediate dorsal sclerites yellowish; hypopygium pale brown 
resembling that of B. imitator but shorter in proportion to the 
width, and with shorter and stouter forceps. (Fig. 153). Coxce 
and legs yellow, trochanters blackish,· tarsi and tibial spurs 
brown; claws all similar, each with one strong and several 
minor basal teeth. Wings grayish, hyaline; veins dusky yellow 
(Fig. 185). Halteres yellow. Ithaca, N. Y. June. 
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In another specimen from Massachusetts the face, basal 
portion of each abdominal tergite and thoracic stripes are dark 
brown but otherwise does not differ. It is possible that the 
Ithaca specimen is teneral. 

Female. Similar to the Massachusetts specimen in coloring. 

Var. a. Female. Similar to the foregoing but abdomen is 
wholly black. Mt. Greylock, Mass., June. ( C.W.J.) Oviposi
tor is shown in Fig. r6r. 

Var. b. Female. Similar to Var. a. but the subcostal vein is 
produced a little distad of the base of Rs. Friday Harbor, 
Wash. (J.M.A.) 

IO. Boletina gra!nlandica Streger. 

N aturh. Tidsskr. I. 356. 1845. 

Male and female. Length 5 mm. Head and pal pi blackish; 
antennre of the male over twice as long as the thorax, imme
diate base of joint 3 reddish, remaining joints fuscous. Thorax 
and abdomen blackish, abdomen of the female with posterior 
margins of segments 2-6 yellow. Halteres pale. Legs yellow, 
posterior coxre, and all trochanters and tarsi blackish; tibire 
testaceous, spurs yellow; posterior femora blackish at apex. 
"Greenland." 

I I. B oletina beringensis Coquillett. 

Diptera of CommanJer Isl. 342. 1898. 

Female. Length 4.5 mm. Head black, opaque gray pruinose, 
antennre blackish brown, the second joint yellow, proboscis 
blackish brown; palpi yellow; thorax, scutellum and abdomen 
black, the hairs yellow, mesonotum marked with 3 black vittre, 
posterior margins of the abdominal segments 2 to 6 and the 
genitalia yellow. Coxre, femora and tibire yellow, the trochan
ters black; tarsi except the base, brownish black. Wings 
hyaline, the costal cell yellowish, veins yellow, the basal third 
of M2 colorless ; tip of Sci slightly before base of Rs, Sc2 a 
short distance before the middle of Sci; M and Cu forking 
slightly before the base of Rs, the forking of M more proximal 
than that of Cu ; anal vein extending a short distance beyond 
the forking of Cu. Halteres yellow. "Bering Isl." July-Aug. 
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12. Boletina H opkinsii Coquillett. 

Canadian Entomologist. XXVII. 200. 1895. (Mycetophila). 

Male. Length 4 mm. Black, the thorax and abdomen sub
shining, not pollinose; halteres, femora, tibire and base of 
metatarsi dusky yellow. Antennre twice as long as head and 
thorax united, densely short, white pubescent. Thorax and 
scutellum sparse, coarse, golden yellow pilose, abdomen fine 
yellowish white pilose. Front tibire clestitute of stout bristles 
except at the tip, the middle and hind ones bearing numerous 
black bristles. Wings gray,. unmarked; Sci ending in the costa 
slightly beyond the base of Rs; media forks the length of the 
crossvein beyond the latter; cubitus forks opposite the proximal 
end of the crossvein; anal vein scarcely reaching beyond the 
middle of Cu2; costal veiri reaches the first third of distance 
between tips of Rs and M1. "Morgantown, W. Va." 

A single male specimen froi\-i Hampton, N. H. (S. A. Shaw) 
which may be this species or else an abberant specimen of B. 
obscura has Sc2 very indistlnct, proximad of the middle of Sci, 
the petiole of the media but little longer than the crossvein and 
the fork of the cubitus slightly distad of the proximal end of 
the crossvein. 

13. Boletina sobria n. sp. 

Female. Head, thorax and abdomen brownish black, slightly 
pruinose; lamellre of ovipositor, palpi and flagellum of antennre 
brown, the intermediate joints of the latter not twice as long 
as wide; body hairs yellowish. Coxae and legs yellow; trochan
ters blackish, tarsi brown; spurs pale yellow; claws each with 
4 or 5 basal teeth, those of hind claws more minute. Wings 
grayish hyaline, veins dusky yellow (Fig. 186). Halteres yel
low. Longmire's Springs, Mt. Rainier, \\Tash. August. 
(].M.A.) 

14. Boletina arctica Holmgren. 

Oefv. Vetensk. Akad. Forh. rn5. 1872. 

Male and female. Length 4-5 mm. Blackish, subopaque; 
thorax cinereous with 3 black stripes, the middle one geminate; 
furrow below the humeri pale; antennre wholly blackish; palpi 
fuscous, yellowish apical1y; abdomen blackish. Wings hyaline, 
anterior veins dusky; fork of the cubitus more retracted than 

I 
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that of the media. Halteres and legs yellowish, coxre cinereous, 
tarsi fuscous. "Greenland." 

Riibsaamen ( in Bibliotheca Zoo 1. XX. 104, '98) describing 
a specimen which he identifies with the above adds that the 
flagellar joints are distinctly longer than broad, the tarsal claws 
each have a basal tooth, and gives a figure of the wing in which 
Sci ends proximad of the base of R1; Sc2 is distad of the middle 
of Sci; petiole of M slightly longer than the crossvein; costa 
produced far beyond tip of Rs, and cubitus forks under the 
petiole of the media. Hypopygium as figured (Fig. 154). 

I 5. Boletina tricincta Loew. 

Berlin. Ent. Zeitschr. XIII. 143. 1869. 

Male and female. Length 3.2 mm., wing 3.2 mm. Head 
black, antennre fuscous black, scape and base of the flagellum 
testaceous or subfuscous; palpi yellow. Thorax and abdomen 
shining black; abdominal sclerites 2-4 with yellow posterior 
fascia; venter except last 3 segments, yellow. Hairs yellow. 
Hypopygium small, similar to that of B. dispecta Dziecl. but 
terminal appendages with IO apical rays, and forceps differ 
( Fig. I 57) ; lamellre of ovipositor pale. Coxre and legs yellow
ish, trochanters with fuscous spot, tibial spurs dusky yellow 
or pale ; tarsi except the base fuscous; fore tarsi of the fem ale 
tumid. Wings grayish hyaline, heavier veins fuscous. Halteres 
yellow. "Wis., Md." 

The intermediate antennal joints not twice as long as broad; 
in the male one claw of the fore and middle feet, modified 
scoop-like, fluted and with serrate margin, the other claws 
sharp but with a serrate and scoop-like basal tooth; in the 
female each claw has a serrate ·basal tooth. Venation as figured 
(Fig. 187). Selkirk Mts:, B. C. ( J.C.B.) ; Me. and Mass. 
(C.W.J.); R. I. (J.B.); Wis. (W.M.W.); Ithaca, N. Y.; 
Brookside, N. J., (Weidt), July-Sept. 

I 6. Boletina sciarina Stceger. 

Kroger. Ent. Tidskr. 236. 1840. 

Male and female. L'ength 3-4 mm. \i\Tholly blackish brown; 
coxce, femora, spurs and halteres yellow; tibice darker, tarsi 
brown; hind coxce and sometimes the others also more or less 
hrnwn. Anten-ce d tre male from 1.5-2 times as long as head 
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and thorax taken together; the fore tarsi about 1.75 times as 
long as the tibia, the fore tibia about 1 .5 times as long as the 
metatarsi. Wings grayish hyaline with brown veins; costa pro
duced - far beyond the tip of Rs; petiole of the media about 
twice as long as the crossvein; Sc2 distad of the middle of Sci; 
Sci ends opposite the base of Rs; cubitus forks under the cross
vein or sometimes opposite its proximal encl. "Greenland and 
N. H." 

According to Riibsaamen one claw of each foot is modified 
scoop-shape, fluted and with serrate margin. I have female 
specimens from Maine and New York which appear to belong 
here. According to a figure given by Dziedzicki the hypopy
gium resembles that of B. obscura but the forceps are differently 
formed ( Fig. I 56). · 

Some female specimens from California and Wyoming re
semble this species but differ in having longer fore tarsi. 

17. Boletina delicata n. sp. 

Male. Length 3 mm. Head, including mouth parts, basal 
antenna! joint black (flagellum broken). Thorax and abdomen 
black, subopaque, with yellow hairs. Hypopygium black, re,;. 
sembling that of obscura but with different forceps (Figs. 159, 
160) and terminal -appendages (Fig. i58). Coxce, femora, tibice 
and tibial spurs yellow, tarsi brownish; claws broad, digitate, 
digits contiguous, outer digit shorter and free. Wings grayish 
hyaline, veins dusky yellow ( Fig. 188). Halteres yellow. 
Jackson Lake, Wyo., s~pt., (W.M.W.) 

18. Boletina obesula n. sp. 

Female. Length 5.5 mm. Head, including mouth parts, 
and antennce, black; intermediate antenna! joints about twice 
as long as broad. Thorax black; abdomen dark brown with 
posterior margins of both dorsal and ventral sclerites of seg
ments 3 and 4, and lamellce of ovipositor, yellow. Immediate 
base of fore, basal 2-3 of middle and hind coxce, and trochan
ters dark brown; femora and tibice yellow, tarsi brown; tarsal 
claws all similar, with basal teeth. Wings grayish hyaline, 
anterior veins strong, dark. (Fig. 189). Head of Tsirku 
River, Alaska, July-Aug., (0. M. Leland). 

;. 
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19. Boletina inops Coquillett. 

Proc. Washington Acad. Sc. II. 391. 1900. 

Male and female. Length 4.5 mm. Black, the second joint 
of antennre and base of the third, the palpi, halteres, coxre, 
femora and male hypopygium yellow, tibire brownish yellow; 
hairs of body yellow; thorax subopaque, thickly gray pruinose; 
abdomen subopaque; bristles of inner side of middle tibice 
slightly shorter than the diameter of each tibia; wings hyaline, 
tip of the subcosta slightly before the base of the radial sector, 
subcostal crossvein wanting; media forking slightly beyond, the 
cubitus about opposite to base of radial sector; third joint of 
antennre twice as long as wide; hypopygium of male at least 
1-2 longer than the longest segment of the abdomen preceding 
it. "Yakutat and Orea, Alaska." 

Var. a. A single female specimen from Moores Lake, Idaho, 
differs in having brownish hind coxre and abdominal segments 
except the first with yellow posterior margins. Wing venation 
as figured (Fig. 190). The leg measurements given on page 
324 are of this specimen. 

.... 20. Boletin,a sedula n. sp. 

Male and female. Length 3.5 mm. Head black, gray polli
nose, antennre dark, 3 basal joints yellow, intermediate joints 
over twice as long as wide, palpi yellowish. Thorax and abdo
men black, gray pollinose, the abdomen subshining, hairs yel
low. Hypopygium black, resembling that of B. gracilis. Coxce 
and legs yellow, tarsi infuscated, spurs black; claws unmodified, 
each with strong tooth near the base. Wings 4 mm. long 3.6 
times as long as the fore tibia; hyaline, veins yellowish brown; 
venation as figured (Fig. 191). Halteres yellow. Longmire's 
S, rings, Mt. Rainier, Wash., August (J.M.A.). In the female 
the fork of the cubitus is a little proximad of fork of the media. 

21. Boletina nacta n. sp. 

Male and female. Length 3.5 mm; wings 4 mm. Head and 
" its parts black, intermediate antennal joints about 3 times as 

long as wide. Thorax and abdomen black subopaque, hairs 
yellow; hypopygit~m black, similar to that of B. graciZ:s but 
forceps differ. (Fig. 155). Coxre and legs yellow, the bases 
of hind coxre and the trochanters black; tarsi infuscated; spurs 
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yellow; claws unmodified, each toothed near the base. Wings 
3.75 times as long as the fore tibia; hyaline, veins yellowish 
brown; venation as figured ( Fig. 192). Halteres yellow. Two
gwatee-e Pass, \\Tyo., Sept. (W.M.W.). In one specimen from 
Black Rock Creek, Wyo., the subcosta ends opposite the base 
of Rs. 

r r. Genus Leia Meigen. 

System. Beschr. I. 258. 1818. 

Lejomya. Rondani, Prodr. 1, 195. 1856. 

Glaph3•roptera Winn. Verb. Zool.-bot. Ges. XIII. 78r. 1863. 

N eoglaphyroptera. 0. S. Catl. Dipt. N. A. IO. 1878. 
Eyes oval, ocelli 3, tbe· laterals large, rather close though not 

contiguous to the eye margin, the middle one rarely absent. 
Legs moderately strong, setre of fore legs rather delicate; those 
on the extensor surface of middle and hind legs stout. Wings 
elongate oval; subcosta ends in the costa at one-fourth or one
third the wing length from the base and is connected with R1 
by Sc2 near its apex; the basal cell R is very long, extending 
beyond the middle of the wing; the media usually forks notice
ably before the base of the radial sector; the cubitus forks 
proximad of the proximal end of the R-M crossvein, its ante
rior branch is sometimes slightly disconnected at the base; 
anal vein stout, incomplete. The larvre live in mushrooms. 

Table of species. 

a. Thorax largely black, not vittate, humeri and anterior margin may 
be yellow, wing fasciate. 

b. Fore part of thorax yellow, head black between the eyes, wing! 
with preapical fascia and a dash behind Cu2 but no discaJ 
mark. r. varia. 

bb. Thorax not yellow anteriorly except sometimes the humeri. 
c. Scutellum, vertex, and occiput yellow; Mexican. 2. punctata. 

cc. Scutellum black. 
d. Halteres wholly yellow. 

e. Costa produced about 1-10 of distance from Rs to M1. 
3. melaena. 

ee. Costa not produced. 
f. Preapical wing band lies beyond the middle of cell Rs 

and nearly fills apex of the wing. 4. nigra n. sp. 
ff. Preapical wing band nearly reaches the base of cell M1. 

. 4a. nigra var. ~ 
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dd. Knob of halteres blackish. 
e. Brown spot on wing at origin of the crossvein; proximal 

abdominal segments yello~ anteriorly; pleura yellow 
anteriorly. St. Vincent Isl. 5. nitens. 

ee. No brown spot at origin of the crossvein; proximal 
abdominal segments wholly black; Eastern U. S. 

6. ventralis. 
aa. Thorax largely yellow, or if 

tween the dorsal vittre. 
not then at least distinctly yellow be-

b. Mesonotum shining black except humeri 
verging yellow lines on each side of 

-median vitta. 
c. Venter yellow, dorsum mainly black. 

cc. Abdomen almost wholly black; female; 
bb. Mesonotum not so marked. 

and two slender con
a wedge-shaped black 

Mexico. 
7. cuneola. 

8. amabilis. 

c. Thorax with 3 distinct dark brown, longitudinal vittre, middle 
one sometimes divided; wing with fascire or spots. 

d. A brown cloud near apex of wing distad of the preapical 
fascia. 9. Winthemii. 

dd. No cloud on wing distad of the preapical fascia. 
e. Hind coxre and femora yellow. IO. striata. 

ee. Hind cox re and f emora largely black. 11. lineola. 
cc. Mesonotum spotless, or with only 3 reddish stripes, or with 

black spots on each side at base of wing. 
d. Without conspicuous black spot on each side at base of wing. 

e. Wing unmarked. 
f. Abdomen yellow. 12. unicolor. 

ff. Abdomen fasciate. 
g. Thorax with 3 reddish brown vittre; fore metatarsus 

shorter than the tibia. 13. plebeja n. sp. 
gg. Thorax yellow; fore metatarsus as long as the tibia. 

14. hyalina. 
ee. Wing fasciate. 

f. Wing with brown spot at base of crossvein. 
g. Hairs of thorax yellow, setre darker; species from 

the United States. 
h. Crossvein shorter or not longer than the apical 

, part of R1. 15. oblectabilis. 
hh. Crossvein longer than apical part of R1. 

't 15a. var. of oblectabilis. 
gg. Hairs and thoracic setre black; species from West 

Indies. 16. concinna. 
ff. Wing without brown spot at base of crossvein. 

17. dryas rt. sp. 
dd. Mesonotum yellow with shining black spot, large or small, 

on each side in front of the base of the wing. 
e. Wing unmarked, hyaline. 

f. Pleura and metanotum black. 8. qmabilis. 
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ff. Anterior part of pleura and center of metanotum yel-
low. r8. cincta. 

ee. Wing with preapical fascia. 
f. Middle ocellus wanting; no cloud at proximal end of 

the crossvein. 19. decora. 
ff. Middle ocellus present and frequently surrounded by 

black. 
g. Wing with a distinct brown cloud at the proximal 

end of the crossvein ; lateral thoracic spots large. 
20.· opima. 

gg. Wing without distinct cloud at proximal end of the 
crossvein. 

h. Thoracic spot at base of wing, small, punctiform, 
not extending down over the metapleural lobes; 
abdominal fascire usually produced forward on 
the middle line. 21. sublunata. 

hh. Thoracic spot at base of wing large, produced 
over the metapleural lobes ; abdominal fascire 
usually emarginate, sometimes divided, rarely 
produced. 22. bivittata. 

Leia miocenica Cockerell (Bul. Am. Mus. N. Hist. 76. r9rr) is a fossil 
from the Miocene shales of Florissant, Colorado. 

r. Leia varia Walker. 

List of Diptera, Brit. Museum. I. 93. 1848. 

Length 3.5 mm; of wings 8 mm. Body yellow; head black 
between the eyes, which, and the feelers are also black; the 
latter are yellow at the base; chest except the fore part, black; 
segments of the abdomen bordered with black, which color 
extends partially along the sides of the segments; legs yellow; 
hips and thighs much paler than the shanks and feet; wings 
colorless, each with a broad, brown irregular and interrupted 
band near its tip; veins brown. 

To the above may be added that the upper half of the pleura, 
the scutellum, metanotum and last abdominal segment are 
brownish to black, the halteres are yellow and wings as figured 
(Fig. 193). "Canada;" Wis., and Wyo., (W.M.W.). 

2. . Leia punctata Bellardi. 

Saggio di Ditterol. Messicana, Append. 202. 1861. 

Male. Length 4 mm. Black, shining. Lateral ocelli large, 
black; median small, black; vertex and occiput yellowish, shin
ing;. antennre black; the first two joints and the under side of 
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the third and fourth, yellow, the tip white; face and palpi yel
low. Thorax wholly blackish, bare, shining; pleura black, 
each with yellow median spot; scutellum yellow; metathorax 
shining black. Abdomen black; genitalia yellow; venter yellow, 
blackish toward the base. Coxce yellow, bare, at apex bipunc
tate; femora yellow .each with black spot at base, ·blackish 
above; tibia yellow; tarsi fuscous; first joint yellow toward 
the base. · Wing iridescent; with preapical spot. The figure 
shows the wing spot extending back into the base of the fork 
of the media. 

"Tuxpango, near Orizaba, Mexico." 

3. Leia melcena Loew. 

Berlin. Entomol. Zeitschr. XIII. 144 .. 1869. 

Male. Length 3 mm; wing 3.8 mm. Black, shining, with 
yellowish pile. Head black, face yellow; palpi pale yellow, 
antennce black, 3 basal joints yellow. Thorax black, humeral 
triangle whitish. Abdomen black, pile yellow, hypopygium 
black ( Fig. 162), black pilose. Coxce and legs pale yellow, tip 
of each posterior femur blackish, apical joints of hind tarsi 
infuscated, hind tarsi a little shorter than the tibice. Wing 
proportionately long, hyaline; with wide preapical fascia which 
is more dilute toward posterior margin; a brown cloud behind 
Cu2 ( Fig. 194). Costa slightly produced beyond the tip of Rs. 
Halteres yellow. 

"New York;" R. I., (J.B.). 

4. Leia nigra n. sp. · 

Male. Length 4 mm. Head shining black, face pruinose, 
antennce black, scape and palpi yellow. Thorax shining black, 
faintly pruinose in oblique view, setce black, fine hairs yellowish. 
Abdomen shining black, hairs yellowish; intermediate ventral 
sclerites narrowly margined with yellowish, hypopygium black 
(Fig. 163). Coxce, femora and tibial spurs yellow, tibice and 
metatarsi dusky yellow, remaining tarsal joints brown; setce 
of tibice and tarsi and of apex of coxce black. Wing white 
hyaline, preapical fascia does not cover the basal half of cells 
R1 and M1 (Fig. 195). Halteres yellow. Pullman, Wash., 
(J.M.A.). 

3 
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Female. Differs in having black pile on thorax and abdomen; 
yellow fascire of ventral abdominal sclerites less extended, and 
tibire more brownish. Midvale, Montana (C. E. Brown). 

Var. a. Female. Length 3.5 mm. Hairs of thorax and 
abdomen yellowish. Wing fascia is produced proximad in 
cell M1 nearly reaching the fork. Little Wind River, Wyo., 
(W.M.W.), Sept. Represented by but a single specimen. It 
may be a distinct species. 

5. Leia n,itens Williston. 

Trans. Ent. Soc. London. 259. 1896. 

Male and female. Length 4 mm. Mesonotum shining black; 
wings infuscated. Front black or blackish, yellowish on the 
lower part; face yellow; antennre blackish, the basal joints yel
lowish, about as long as the thorax. Mesonotum, scutellum, 
and metanotum shining black, the bristles of the same color; 
pleura yellow in front; reddish-brown behind. Abdomen slen
der; shining black or deep brown, the proximal segments in 
front yellow or yellowish; venter yellow. Tuberculum of hal
teres black. Coxre yellow; femora nearly the same color; hind 
femora at the tip blackish; tibire brownish yellow; tarsi brown; 
front tibire shorter than the metatarsi; middle tarsi nearly a 
half longer than their tibire; hind tibire and tarsi of nearly equal 
length. Wings infuscated, the apex tinged with blackish; a 
brown spot at the origin of the crossvein. Middle and hind 
tibire with stout spurs. In some specimens the face is brown, 
the front wholly black, the posterior part .of the pleura and 
greater part of abdomen, black. "St. Vincent Isl." 

6. Leia ventralis Say. 

Long's Exped. to St. Peter's River. App. 364. 

Male and female. Length 3.5 mm. Head black; antennre 
brown, 3 basal joints and the palpi yellow. Thorax and abdo
men shining black, venter with segments 3 and 4 largely yel
low ; hairs pale. Coxre, femora, tibire, and metatarsi yellow ; 
remainder of tarsi brown; tip of each hind femur blackish; 
tibial spurs yellow. Wings wpitish hyaline, the broad pre
apical band nearly reaches the base of the fork of the media. 
(Fig. 196). Halteres yellow with black knob. "North West 
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Terr.;" Mt. Ascutney, Vt., (C.W.J.); Traveler's Mt., Me., 
(J. A. Cushman), July. 

7. Leia cuneola Adams. , 

Kansas Univ. Science Bul. II. 25. 1903 (Neoglaphyroptera). 
Female. Length 4 mm. Yellow, shining; vertex with a 

transverse black line, occiput with a reddish cast and sparse 
yellow pile, antennre, . except base, dark brown; mesonotum 
with 3 shining black stripes, the 2 lateral ones nearly as broad 
as long, the middle one wedge-shaped, scarcely reaching the 
middle of the dorsum, pile yellow, scutellum yellow,. with 2 

long yellow bristles; pleura black, yellow above anterior coxre, 
metanotum black, halteres yellow; abdomen shining black, ex
cept narrow lateral margins, apex and venter, which are yel
lowish, pile very short and yellow ; legs yellow, a small spot 
on trochanter, extreme tip of posterior femora, of tibire, and 
tarsi in large part, fuscous; wings hyaline, a brownish fascia 
traversing the wing, starting about midway between tip of first 
vein and apex of wing. · ( Fig. 197). "Colo., August." Pol
lock, Ida. (J.M.A.) July. 

· 8. Leia amabilis Williston. 

Biolog. Centr. Amer. I. Suppl. 219. 1900 (Neoglaphyroptera). 
Male. Length 4 mm. Head yellow. Antennre longer than 

the head and thorax together; black, the scape and first 3 or 
4 joints of the flagellum yellow. Thorax yellow, mesonotum·. 
with a large, deep, shining black spot on each side, leaving a 
narrow median stripe and front part yellow. Metanotum and 
mesopleura shining black; immediately subjacent to the root 
of the wings the color is blackish. Abdomen brownish-black, 
with the anterior margin of each segment and the venter yellow. 
Legs yellow; the tip of the hind tibire and the tarsi brownish; 
front tarsi nearly 2.5 times the length of the tibire; the tibire 
hardly longer than the metatarsi. Wings lightly tinged with 
brownish; Cui separated at its origin fr m the vein. 

Female. Head above black. The yel ow of the mesonotum 
has an elongated black spot or stripe in the middle, narrowed 
to a point, and separated from the same olor of the sides by a 
slender, curved, yellow stripe, posterior h If of the pleura black .. 
Wings with a brownis.h crossband dist ly. Abdomen almost 
wholly black. "Mexico." 
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In one male ( from Medellin) the abdomen is yellow, with 
large black spot on each side of the segments, except the sixth; 
hypopygium is also black. In one female ( from Orizaba) the 
median spot of mesonotum is absent and the fascia of the wing 
is obsolete. 

9. Leia winthemii Lehmann. 

Ins. Spec. in agro Hamb. captce. 39. 1822. 
Male and female. Length 4.5 mm. Head dusky yellow, face 

and palpi pale yellow, 3 basal joints and under side of joints 
4 aiad 5 reddish yellow. Thorax yellow, with 3 stripes on mes
onotum of which the middle one is geminate, the center of the 
scutellum, the middle of the metanotum, and posterior margin 
of metapleural lobes, brownish black; hairs pale; setce brown
ish. Tergites brown, bases of all but the first broadly yellow, 
the brown produced forward on the middle line; venter and 
hairs yellow; hypopygium yellow, the ventral appendages black 
(Fig. 164). Coxce and legs yellow, apices of trochanters, of 
hind femora, black, tarsi infuscated; spurs dusky yellow. 
Wings hyaline with brown markings as figured (Fig.· 198). 
Halteres yellow. Maine; N. Y.; Wis., (W.M.W.); Qregon 
and Washington (J.M.A.); "Canada; N. H." 

IO. Leia striata Williston. 

Kansas Univ. Quart. II. 6o. 1893. (Neoglaphyroptera). 
Male. Length 5 mm. Head yellow, the occiput somewhat 

brownish; antennce brown, the basal joints yellow. Thorax 
yellow; mesonotum with 4 brown stripes, the median ones 
narrower, narrowed posteriorly and separated by a slender line, 
the lateral ones abbreviated in front; metanotum brown; bris
tles of the mesonotum well developed, as are also those of the 
trichostical row. Abdomen black, the anterior part of the 
segments yellow or brown. Legs yellow, tip of the hind femora 
and tibice and all the tarsi brown; front metatarsi as long as 
the tibice. Wings yellowish hyaline; an irregular brown band 
across the outer part, and brown spots on the crossvein and 
on Cu2; anal vein incomplete; the subcosta terminates about 
oppo~ite the furcation of the cubitus, and the subcostal crossvein 
is situated beyond its middle; the R-M crossvein longer than 
the last section of R1. "Washington." . 
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Var. a. A number of specimens resemble both the above 
and the following species (L. lineola) .in most particulars, dif
fering from the former and resembling the latter in the pleural 
marking; but differ from the latter in having hind coxre and 
femora as in the former. · In some specimens the head is 
marked as in the former while others are marked as in the 
latter. The forceps limb of a Wyoming specimen is shown in 
figure 165. The last section of R1 is at least as long as the R-M 
crossvein (Fig. 199). The preapical ,wing band is broad except 
in the Carolina specimen. Sanford Univ. (J.M.A.); Marin Co. 
(Hy Edwards), Calif.; Little Wind River, Wyo., (W.M.W.) ; 
and N. C. 

1 I. Leia lineola Adams. 

Kansas Univ. Science Bul. II. 25. 1903. (Neoglaphyroptera). 
Female. Length 4 mm. Differs from L. striata in the fol

lowing particulars: The brown of the occiput is sharply de
fined, the center and sides being yellow; pleura with a brown 
spot anterior to and above the middle coxce, metapleura above 
hind co~re brown; the last 2 abdominal segments almost wholly 
yellow; all trochante~s, the posterior coxre and f emora black, 
the latter with a narrow longitudinal line on the inner and outer 
sides, yellow; the brown crossband on outer part of wing is 
much broader. "Karn Co., Calif." 

12. Leia unicolor Walker. 

List of Diptera, Brit. Museum I. 93. 1848. 
Body tawny; head reddish brown above; feelers and eye's 

black; the former tawny at the base; palpi yellow; hips and 
thighs yellow, shanks and ·feet dull tawny; wings colorless; 
veins brown; poisers yellow. Length of the body 5 mm., of 
the wing IO mm. St. Martin's' Falls, Albany River, Hudson's 
Bay. . 

Whether the species belongs to this genus cannot be deter
mined from the description. 

13. Leia plebeja, n. sp. 

Male and female. Length 3.5 mm. Length of wing 3 mm. 
Pale reddish yellow; antennre robust, longer than the head ana 
thorax, six or seven apical joints somewhat infuscated; face and 
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palpi pale; ocelli narrowly margined with black; thorax with a 
rufous tinge, its dorsum spining, covered with yellowish hairs 
interspersed with a few black ones and crossed by 4 longitudinal 
pale rufous bands, the 2 median of which are approximated 
and extend from the anterior almost to the posterior edge, 
while the 2 latter are broader and abbreviated before and be
hind. Scutellum broad and short, pale yellow, with 4 long pale 
bristles inserted on the posterior margin. Metanotum fuscous; 
pleura reddish yellow; slightly tinged with fuscous at the inser
tions of the posterior coxce. Abdomen pale reddish yellow; the 
posterior third or half of each segment deep fuscous, or black; 
hypopygium yellow with blackish appendages (Fig. 166). Legs 
pale yellow throughout, tarsi but very slightly infuscated toward 
their tips. Spurs yellow. Halteres pale yellow. Wings gray
ish hyaline, immaculate, yellowish towards their bases and 
along their costal margins; veins yellowish ( Fig. 200). Law
rence, Kas. (J.M.A.). Also a single specimen from Wisconsin 
with the MS name plebeja (W.M.W.). 

14. Leia hyalina Coquillett. 

Journal N. Y. Ent. Society XIII. 68.. 1905. (Lejoniya). 
Length 4 mm. Yellow, the antennce except at base, a spot on 

the front, 3 spots on the pleura, middle of metanotum, hind 
margins of abdominal segments, also apices of tarsi, black. 
Body polished, the short hairs yellow, the longer hairs and 
br'. stles of mesonotum and scutellu~ chiefly brown. First joint 
of front tarsi as long as the tibice. Wings hyaline, upper branch 
of cubitus usually interrupted at the base. "Las Vegas Hot 
Springs, N. M." 

I 5. Leia oblectabilis Loew. 

Berlin. Ent. Zeitschr. XIII. 146. 1869. ( Glaphyroptera). 
Female. Length 2.9 mm; wing 3 mm. Head yellow, palpi 

and antennce paler. th latter darker toward the tip; ocelli black. 
Thorax whclly yellO\v, ·pile yellow, the setce darker. Abdomen 
yellow, tergites with black posterior fascice which are produced 
trianrularly along the middle line, usually reaching the anterior 
marg:n in all bt1t the first segment, sixth segment nearly wholly 
blackish; seventh short, tipped with yellow: venter yellow. 
si:rth segment black or blackish. Legs pale yellow, tips of hind 
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femora black, spurs and tibire yellow, tarsi toward their apices 
subfuscous. Wings yellowish, tinged with cinereous, along 
the costa more yellow; preapical fascia wide, entire, slightly 
arcuate, fuscous spot at the proximal end of the crossvein and 
another below Cu2 near its tip. Halteres yellow. "Middle 
States." 

Male. Similar to female in coloring, but three thoracic 
stripes are feebly indicated. Hypopygium yellow (Fig. 167). 
Wing venation as shown (Fig. 201). Both sexes from N .. C. 
(C.U.), Wis. (W.M.W.), Ohio and Ithaca, N. Y. July-Sept. 

Var. a. Female. Differs from the foregoing. in having 
the crossvein longer than the apical section of R1, and in hav
ing narrower abdominal fascire which arc not produced along 
the middle line. This specimen may represent a distinct species. 
Longmire's Springs, Mt. Rainier, Wash. (].M.A.) 

16. Leia concinna Williston: 

Trans. Ent. Soc. London 259. 1896. ( N eoglaphyroptera). 
Female. Length 4 mm. Differs from oblectabilis as follows : 

Antennre brown or blackish, the basal joints yellow; bristle:; 
~ and very short hair of the thorax black. Leg proportions as 

far as given by Williston are the same as for oblcctabilis. "St. 
Vincent Isl., W. I." 

I 7. Leia dryas n. sp. 

Male and female. Length 3.5 to 4 mm. Pale yellow; each 
of the black ocelli surrounded by a narrow black border; an
tennre scarcely as long as the head and thorax, growing fuscous: 
on their apical half. Thoracic dorsum with sparse yellowish 
hairs among which are scattered a few black ones. There are 
traces of 3 or 4 longitudinal reddish bands. Scutellum con
colorous with the thoracic clorsum; metathorax and postalar 
tubercle inclining to fuscous; a small black dot back of the 
insertion of each wing. Abdomen rather thickly covered with 
pale yellow hairs; the posterior fourth or third of each segment 
fuscous. Genitalia of male pale yellow. (Fig. r68). In the 
female the apical half of the abdomen, above and below. ic; 
foscous. Legs paler than the thorax and abdomen: fore tibire 
less than half the length of the fore tarsi: apices of hind feniora 
black; tarsi fuscous. Halteres pale yellow. Wings yellowish 
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gray, the yellow tint being very noticeable at the base and along 
the costal margin; veins pale yellow. A slightly cresceutic 
fuscous band passes over the wing before the apex, growing 
paler as it nears the posterior margin. There is no fuscous mar
gin to the anal veins ( Fig. 202). Southeastern Wisconsin. 
Specimens bearing MS name dryas (W.M.W.). 

18. Leia cincta Coquillett. 

Proc. A cad. Nat. Sc. Phil. 308. 1895. ( N eoglaphyroptera). 
Male. Length 4.5 mm. Head, including the mouth parts,· 

yellow, each ocellus situated on a black spot, the median very 
small; antenn~ yellow on the 6 basal joints, the remainder 
blackish. Thorax, pleura and scutellum yellow, a large black 
vitta at base of each wing extending across the metanotum. 
Abdomen shining black, base of each segment and the whole 
of the sixth and seventh, ye1low .. Legs yellow, bristles of front 
tibire minute, those of the others large. Wings yellowish hya
line, unmarked; base of the radial sector slightly distad of the 
forking of the media. "Tick Isl. Florida." 

A male specimen from Opelansas, La., and another from 
Wisconsin (W.M.W.) which I identify as this species have the 
<:enter of the metanotum, and the venter of the abdomen, yel
low. The hypopygium and the wing of the Louisiana specimen 
are shown in the figures. ( Figs. 98, 203). 

19. Leia decora Loew. 

Berl. Ent. Zeitschr. XIII. 144. 1869. ( Glaphyroptera). 
Female. Length 3.5 mm; wing 3.3 mm. Head yellow; 

antennre except the base subfuscous or fuscous; lateral ocelli 
margined with black, middle ocellus wanting. Thorax yellow, 
on each side near the base of the wing with a blackish spot; 
the· setre blackish, the pile yellowish; disk of the scutellum 
fuscous; metanottim with median fuscous vitta; lateral tubercles 
blackish. _Abdomen yellow, the tergites widely and sharply 
margined with black, the last two segments dorsally and ven
trally wholly black. · Coxre and legs pale yellow, apex of hind 
femora .black, tibire and spu_rs yellow, tarsi nearly wholly black
ish. · Wings ·yellowish tinged with· gray, toward the costa and 
base more yellowish, stronger veins fuscous; preapical fascia 
perpen'dicular, paler· posteriorly, Cu2 ·accompanied by a sub
fuscous cloud. "Georgia." 
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Specimens of both sexes taken June-September at Ithaca, 
N. Y., do not differ from the type in the museum at Cambridge. 
Hypopygium and wing as figured. (Figs. 99, 204). 

20. Leia opima Loew. 

Berlin. Ent. Zeitschr. XIII. 145. 1869. ( Glaphyroptera). 
Male and female. Length 3.8 mm.; wing 4. 1 mm. Head 

yellow, vertex and upper half of occiput fuscous; antennre fus
cous, scape, first flagellar joint and palpi yellow. Thorax in
cluding scutellum yellow; dorsum shining, on each side with 
large, black, oval spot which is produced forward to the anterior 
third of thorax leaving only a narrow yellow vitta in the center; 
the metathoracic tubercles and the metanotum black. Pile yel
low, on the darker parts, dusky. Abdomen largely hlack, the 
base of the second tergite and the anterior angles of the follow
ing ones, the hypopygium ( Fig. 100) and the venter, yellow. 
Coxre and legs pale yellow, extreme apices of hind femora black, 
tarsi except their bases, fuscous black. Wings dilutely cin
ereous, veins fuscous ; the preapical, fascia paler toward the 
posterior margin ; a fuscous spot covers the base of the cross
vein and the petiole of the media; another spot is behind Cu2 
(Fig. 205). Halteres yellow. "Connecticut;" Wis. and Wyo. 
(W.M.W.); R. I. (J.B.); N. C. (W.B.); Mass. (C.W.J.); 
Maine; N. H.; N. J., (Weidt). 

21. Leia sublunata Loew. 

Berlin. Ent. Zeitschr. XIII. 145. 1869. ( Glaph:,1roptera). 
Female. Length 4.3 mm; wing 4.5 mm. Head yellow, ocelli 

margined with black, middle one minute; antennre subfuscous 
toward the tip; palpi pale yellow. Thorax yellow; mesonotum 
on each side near the base of the wing and in front of it, with 
a small black spot, metathoracic lobes sometimes margined with 
subfuscous. Abdomen yellow, first and sixth tergite with nar
row black margin; the 4 intermediate with wide fascire which 
are suddenly narrowed at the lateral margins; seventh wholly 
yellow; venter yellow. Coxre and femora pale yellow; extreme 
tip of hind femur black;· tibire and spurs yellow; tarsi except 
their bases, fuscous black. Wings yellowish, veins fuscoust 
toward the base in part yellowish; near t.he tip with a slender 
arcuate fascia ; Cu2 with a fuscous cloud behind it. "N. Y." 
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Male. Like the female in color characters. Wing and 
hypopygium figured (Fig. 101, 2o6). Ithaca, N. Y.; Brook
side, N. J., (Weidt). 

A female specimen from Pennsylvania has narrower ab
dominal fascire; one from B. C. has broader wing facire; one 
from N. C. (W.B.) has a faint cloud upon the crossvein and 
petiole of the media, and less distinct abdominal fascire. 

22. Leia bivittata Say. 

· Jr. Acad. Nat. Sc. Phil. VI. 152. 1829. 

Length 3.75 mm. Honey yellow; trunk bilineate, and tergum 
with 2 series of black punctures. Body rather pale honey-yel
low; antennre black at tip; stemmatre very distinct, in a curved 
line; tho;ax a little hairy, on each side a dilated black vittre; 
wings fasciate near the tip; tergum on each side with a series 
of oval black spots; coxre white. "Indiana." 

To the abo'Ze may be added the following: Ocelli are mar
gined with black; the lateral spots on the mesonotum are large, 
oval, shining black, connected posteriorly with a broad, some
times somewhat interrupted, black stripe passing under the 
wing and covering the lateral lobes of the metathorax, some
times the metanotum is also black. The tergites each usually 
have a broad transverse fascia which is deeply emarginate in 
front, sometimes wholly broken giving rise to the condition 
described by Mr. Say. Male and female are similar in coloring. 
(Fig. 207). Conn.; R. I. (C.W.J.); N. C. (F. Sherman and 
W.B.); Wis.; Ill. (W.M.W.); Kas.; Minn.; Iowa; Mich. 
(].M.A.); Ithaca, N. Y. 

12. Genus Phthinia Winnertz. 

Verb. Zool.-bot. Ges. Wien. XIII. 779. 1863. 

Ocelli 3, laterals widely remote from the eye margin. Thorax 
small, highly arched; abdomen long, filiform in the male, a 
little broader in the female. Legs very long -and slender. 
Wings shorter than the abdomen; costa extends beyond the tip 
of the radial sector; subcosta ends in the subcosta; subcostal 
crossvein ( Sc2) present; petiole of the media very short; cubi
tus. forks distad of the fork of the media and its branches are 
widely divergent. ( Figs. 208, 209). 

l 
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Table of species. 
a. Fore metatarsus shorter than its tibia; moderately slender species 

with moderate or strong tibial spurs. 

b. Subcostal crossvein (according to. the figure) distad of the base 
of the radial sector ( St. Vincent Is.). M egalo pal ma. 

I. fraudulenta. 
bb. Subcostal crossvein situated slightly distad of the middle of the 

basal cell; subcosta ends about opposite the base of the radial 
sector. 2. curta n. sp. 

aa. Fore metatarsus over twice as long as its tibia; very slender and 
delicate species with weak tibial spurs. 3. tanypus. 

I. Phthin£a fraudulcnta Williston. 

Trans. Ent. Soc. London. 263. 1896. 

Male. Length 2-½-3 mm. Antenn~ brown or blackish, the 
basal joints somewhat yellowish; the joints of the flagellum 
closely set together, somewhat compressed; front and face 
blackish. Mesonotum reddish-brown, shining, with black hair; 
pleura and cox~ yellow. Abdomen reddish brown or blackish, 
black at tip, venter yellow. Legs yellow, the tarsi brownish, 
becoming black at the tip, spurs of tibia stout; hind tibi~ with 
2 rows of spines; front metatarsi distinctly shorter than their 
tibi~; hind tarsi longer than their tibi~. Wings tinged with 
blackish, due to the easily perceptible pubescence. "St. Vincent 
Isl." Williston. Judging from the figure this species belongs to 
Enderlein's new genus, M egalopelma. 

2. Phthinia curta n. sp. 

l\,,. ale and female. Length 3 mm. Hcacl black, mouth parts 
and basal joint of antenna yellow; the flagellum, two large spots 
on each pleuron, 3 stripes on mesonotum, the metanotum, 
abdomen, and tarsi pale brown, other parts yellow. The median 
thoracic stripe is wedge shape, contiguous to anterior margin, 
abbrev:atd posteriorly, the laterals are abbreviated anteriorly, 
converge posteriorly, nearly meeting at the scutellum .. Fore 

, metatarsus is about .8 as long as its tibia; tibial spurs of mod
erate size, those of the hind legs about as long as the 4th tarsal 
joint. Wings hyaline, grayish, veins brown, venation as figured 
(Fig. 208). Hypopygium (Fig. 1·02). Halteres yellow. Ithaca, 
N. Y. 
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3. Phthinia tanypus Loew. 

Berlin. Ent. Zeitschr. XIII. 143. 1869. 
Male and female. Length 6-6½ mm. Very slender, legs 

very delicate, much elongated. Hea:d yellowish to subfuscous; 
antennre fuscous, immediate base and scape, yellow; palpi yel
low, dusky toward the tips. Thorax opaque, ferruginous to 
fuscous, pleura paler, dorsum not vittate; humeri and lateral 
line from the humerus to the base of the wing white pollinose. 
Abdomen slender, much elongated, fuscous black, each segment 
paler toward the base. Genitalia pale; hypopygium small. 
Coxre and legs yellowish, apical half of each femur, the tibia 
and tarsi more dusky. Fore metatarsus about 2-4 times its 
tibia in length. Halteres yellow with dusky knobs. Wings 
saturate cinereous or fuscous cinereous tinged, veins fuscous 
black, in the female the wing membrane tinged along the course 
of the veins. (Fig. 209). "N. Y.," Montpelier, Vt. (C.W.J.); 
Old Forge, N. Y., (J.G.N.). 

13. Genus Sackenia Scudder. 

Bul. U. S. Geel. Survey. Terr. III. 753. 1877. 
This fossil genus resembles Boletina from which it differs 

mainly in the wing venation. The subcostal crossvein is want
ing, the radial sector is much curved, nearly reaching the apex 
of the wing and the anal vein appears to reach the margin. It 
is represented by S. arcu,ata Scudder (I. c.) and S. gibbosa 
Cockerell. The latter species has a shortened anal vein and 
may be therefore better included with Boletina. 

14. Genus C celosia Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 796. 1863. 

Ocelli 3, laterals remote of the eye margin. Antennre of the 
male elongate, the ~ntermediate joints from 3 to 6 times as long 
as broad. Abdomen 6-segmented; slender and compressed in 
the male, clavafe and somewhat depressed in the female; 
hypopygium l'arge ( Figs. 103, 104). Wings elongate oval; 
costa fa~ produced beyond tip of the radial sector; subcostal 
vein ends in the costa at or beyond 1-3 the length of the wing; 
subcostal crossvein ( Sc2) wanting; media with short petiole; 
cubitus forks distad of the fork of the media. (Figs. 210-212). 
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Table of species. 

a. Thorax yellow; not vittate; abdomen of the male with narrow 
dorsal, ventral and lateral longitudinal stripes; abdomen of the 
female, brown. I. fiava. 

aa. Thorax dark. or else with dark stripes. 
b. Thorax dark, not vittate, abdomen unicolored. 

c. Third vein strongly bowed forward toward its apex; costa! 
vein extends slightly over 1-2 way from apex of Rs to that 
of M1; the media forking nearly 1-2 way between the cross-

, vein and the fork of the cubitus; male. 2. pygophora. 
cc. Costal vein but slightly produced. See Boletina nacta. 

bb. Thorax yellowish or with distinct vittre. 
c. Abdominal segments with yellow posterior margins in the 

female, or with lateral spots in the male. 3. fiavicauda. 
cc. Abdomen unicolored. 

d. Costa produced scarcely half way from the tip of Rs to 
that of M1; wing hyaline. 4. gracilis n. sp. 

dd. Costa produced fully half way from the tip of Rs to that of 
M1; wing more or less cinereous. 

e. Subcosta ends in the costa about opposite middle of R-M 
crossvein; veins margined with cinereous ; female. 

5. lepida n. sp. 
ee. Subcosta ends noticeably distad of middle of the R-M 

crossvein; apex of wing more or less cinereous. 
6. modesta n. sp. 

r. C oelosia fiava Streger. 

Kroyer's Tidsskr. Ent. 237. 1840. (Boletina). 
Male and female. Length 4-4½ mm. Yellow, antennre and 

tarsi darker, abdomen of the male with a slender dorsal, ventral 
and 2 lateral blackish lines; sixth segment wholly blackish; 
abdom~n of the female sordidly brown. An European species. 
said to occur also in the United States. 

2. C oclosia pygophora Coquillett. 

Proc. Entomol. Soc. Wash. VI. 170. 1904. 
Male. Length 3 mm. Black, the first 2 joints of the anten

nre, a large humeral spot, the hypopygium, halteres, coxre, 
femora, tibire and bases of tarsi, yellow. Body thinly grayish 
pruinose, the hairs yellowish, the bristles on sides of thorax 
and the hairs of the hypopygium chiefly brown; hypopygium 
very large. Wings grayish hyaline, subcosta terminating in the 
costa slightly before the base of the radial sector; the radiaJ 
sector strongly bowed forward toward its apex; costal vein ex• 
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tending slightly over half way from apex of Rs to that of M,, 
the latter vein forking midway between the small crossvein and 
fork of the cubitus. "San Mateo Co., Cal." 

3. C oelosia fiavicauda Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 798. 1863. 
Male and female. Length 3.5 mm. Thorax yellow, with 3 

confluent blackish vittce; flagellum of the antenna, head, abdo
men, and tarsi blackish, the basal antenna! joints, palpi, lateral 
spots on segments, 2, 3 and 4 of the abdomen, and hypopygium 
in the male and posterior margins of the segments in the female, 
yellow. Wings hyaline scarcely tinged, veins brown, the radial 
sector slightly undulate. San Jose and Pacific Grove, Cal. 
(Aldrich). 

4. C oelosia gracilis n. sp. 

Male and female. Length 3.5 mm. Head black, mouth parts 
and basal antenna! joints, yellow; flagellum fuscous. Thorax 
reddish yellow, with 3 black dorsal vittce, the middle one gemi
nate and wedge shaped, metanotum dusky. Abdomen fuscous; 

. hairs yellow, hypopygium yellow. Leg~ yellow, tarsi darker, 
fore metatarsus about 3-4 as long as its tibia. Wings hyaline, } 
veins dusky yellow, venation as figured (Fig. 210). Cal. 
(Bradley), Col. (W.M.W.). 

5. C (lelosia lepida n. sp. 

Male and female. Length 3.5 mm. Head black, mouth parts 
and basal antenna! joints yellow; flagellum fuscous. Thorax 
reddish yellow, with 3 black dorsal vittce, the middle one gemi
nate and wedge shaped ; metanotum dusky. Abdomen pale 
fuscous; hairs yellow; hypopygium as figured ( Fig. 103). See 
also plate 7, fig. 7 in Fasc. 93, Genera Insectorum. Legs yellow, 
tarsi darker, fore metatarsus about 3-4 as long as the tibia. 
Wings cinereous hyaline, the veins margined with cinereous. 
Halteres yellow. This species differs from C. gracilis in its 
wing venation; the costa being more produced, the subcosta 
shorter, and the veins more prominent (Fig. 2II). Los Angeles 
(W.M.W.) and Palo Alta, Cal. (Aldrich). ./ 

6. C oelosia modes ta n. sp. 

Male and female. Length 3 mm. Head black, mouth parts 
and basal antenna! joints yellow, flagellum fuscous. Thorax 
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reddish yellow, with 3 vittce, spots on pleura and the metanotum 
black. Hairs yellow. Abdomen blackish; hypopygium (Fig. 
104.) Legs yr!low, tarsi dusky, fore metatarsus about 4-5 as 
long as the tibia. Wings hyaline with faint gray cloud on apex 
of wing ,~xtending to the cubitus, less marked in the female: 
venat:on ,:._s ng11rN1. ( Fig. 212). This species differs from 
C. gracilis in having the costa more produced and in its apical 

, wing cloud. Palo Alta (Aldrich), Berkeley, Cal., (W.M.W.). 

15. Genus Syntenina \Vinnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 767. 1863. 
Ocelli 3 in number, subequal in size, laterals remote from the 

eye margin. Abdomen 7-segmented, cylindrical. Legs stout, of 
moderate length. Wings large; costa extends beyond the tip of 
the radial sector; subcosta either ends free, in which case the 
subcostal crossvein is present near the tip, or ends in R1 beyond 
the middle of the basal cell; the media forks distad of the base 
of the radial sector; the cubitus forks proximad of the fork of 
the media (Figs. 213-215). The position of the ocelli will dis
tinguish this genus from Trichonta. The position of the ocelli 
and the oblique position of the crossvein distinguishes it from 

\ Docosia. 

Table of species. 

a. Males. 
b. Antenn~ long, third joint over twice as long as broad. 

c. Cubitus forks slightly_ distad of the crossvein; mal v,ein not 
much produced beyond the fork of the cubitus. 

1. rejecta n. sp. 
cc. Cubitus forks far proximad of the crossvein. 2. longicornis. 

bb. Antenn~ rather short, third joint but_ little longer than broad; 
cubitus forks proximad of the crossvein. 

c. Posterior margins of abdominal segments yellow. 
d. Anal vein extends at least a fourth of its length distad of 

the fork of the cubitus. 
e. Abdomen brown. 3. vittata. 

ee. Abdomen fasciate with yellow. 
3a. vittata var. fasciata n. var. 

dd. Anal vein scarcely extends beyond fork of the cubitus; 
head black, cubitus forks only slightly proximad of the 
crossvein; fore metatarsus nearly 7-8 as long as its tibia. 

4. separata n. sp. 
cc. Posterior margins of abdominal segments black; head yellow, 

cubitus forks far proximad of the crossvein. 5. polyzona. 
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aa. Females. Antenna short, third joint but little longer than broad; 
cubitus forks far proximad of the crossvein; anal vein extends 
far distad of the forks of the cubitus. 3. vittata. 

Syntemna mutor Adams is identical with Docosia dichroa Lw. 

I. Syntemna rejecta n. sp. 

Male. Length 4 mm. Head black, face, palpi and basal 
joints of the antennre, yellow; antennre about twice as long as 
the thorax. Thorax yellow, two oval spots on the mesonotum 
over the base of the wing, dark brown, setre, yellow. Abdomen 
yellow, the whole of the first segment except a spot on each 
side, ·and a fascia covering the basal 1-3 to 1-2 of each of the 
following segments, brown; hypopygium ( Fig. 105) ; setre and 
the finer hairs pale. Legs yellow, tarsi darker, setre of hind 
tibire scarcely longer than the diameter of the tibia, fore 
metatarsus nearly 3-4 as long as the tibia. Wings hyaline, veins 
brown, venation as figured (Fig. 213). Halteres yellow. Blue 
Hills, Mass. July (C.W.J.). 

2. Syntemna longicornis Coquillett. 

Proc. U. S. _Nat. Museum. XXIII. 597. 1901. (Docosia). 
Male. Length 5 mm. Yellow, the front, vertex, antennre 

. except the 2 basal joints, 3 vittre on mesonotum, dorsum of first 
abdominal segment except a spot on each side, a fascia at base 
of remaining segments and the genitalia, black; tarsi becoming 
brown toward their apices; antennre more than twice as long 
as the head and thorax, the third joint over twice as long as 
wide; body polished, its hairs and those of the coxre and femora 
yellow; wings hyaline, the subcosta ends slightly beyond middle 
of the basal cell, the R-M crossvein less than twice as long as 
first section of radial sector, cubitus forking before the cross
vein. "N. H." (Coq.); Brookline, Mass., August (C.W.J.). 
In the Massachusetts specimen the median vitta is obsolete. 

3. Syntemna vittata Coquillett. 

Proc. U. S. Nat. Museum. XXIIL 597. 1901. (Docosia). 
Male. Length 4 mm. Head black, mouth parts, and broad 

base of antennre yellow,. third joint of antennre only slightly 
longer than broad; body polished, brown, a median vitta on the 
mesonotum, expanded at the front end and crossing the pleura, 
also middle of breast. yellow, middle . of metanotum reddish yel-
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low; hairs of thorax black; halteres and legs yellow, changing 
into brown at apices of the tarsi; bristles of hind tibire longer 
than the greatest diameter of the tibire; wings grayish hyaline,. 
the cubitus forks far proximad of the forking of the media; 
anal vein reaching over r-4 of its length beyond the forking of 
the cubitus. "N. H." ( Coq.). The type of vittata has more or 
less yellow on the sides of the intermediate segments of the 
abdomen. 

Female. A specimen from Friday Harbor, Wash. (Aldrich, 
Col.) has the thorax largely yellow, the pleura and large oval 
spots on the mesonotum above the base of the wings, brown; 
The other parts as described for the male. Venation as figured 
(Fig. 214). This may be a distinct species but until a male 
from the same locality is found it better be left here. 

3a. Syntemna vittata var. fasciata n. var. 

Male. Differs from vittata in having abdomen yellow, the 
whole of the first segment and the basal r-3 of r-2 of each of 
the following, dark brown; hypopygium (Fig. ro6). Venation 
similar to that shown in Fig. 214. Eastport, Maine. 

4. Syntemna separata n. sp. 

Male. Length 3.5 mm. Head black; face, palpi and S basal 
joints of each antenna yellow; antennre but little longer than 
the head and thorax. Thorax yellow,. the pleura largely and 2 
oval spots on the mesonotum over the base of the wing, dark 
brown, setre black. Abdomen yellow, the whole of the first 
segment and a large fascia like spot nearly covering the basal 
half of each of the following segments, brown; setre black, the 
finer hairs pale. Legs yellow, tarsi darker, setre of the hind 
tibire longer than the diameter of the tibia, fore metatarsus 
nearly· 7-8 as long as the tibia. Wings hyaline, venation as 
figured. (Fig. 215). Halteres yellow. St. Johnsbury, Vt., 
June, (C.W.J.). 

~ 5. Syntemna polyzona Loew. 

Berlin. Ent. Zeitschr. XIII. 142. r869. 
Male. Length 3.8 mm. Head and its parts yellow, antennre 

darker apically; ocellar spot black. Thorax and abdomen yel
low, the segments of the latter posteriorly fasciate with black; 

4 
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pile yellow. Legs yellow, tarsi darker. Wings tinged with 
yellow, the anterior veins darker. Halteres yellow, the knob 
dusky at base. 

An examination of the type shows that the antennce are short, 
the intermediate joints being but little longer than wide; that 
the cubitus forks far proximad of the crossvein and that the , 
anal vein ends slightly distad of the R-M crossvein. "Middle 
states" (Loew); Brookside, N. J., (Weidt), Aug. 

16. Genus M egophthalmidia Dziedzicki. 

Horae Soc. Ent. Ross. XXIII. 525. 1889. 
_Ocelli 3, all large, the laterals widely remote from the eye 

margin. Thorax short, highly arched. Abdomen short, 6-seg
mented; hypopygium inflected under the abdomen. Legs stout, 
fore legs short. Wing oblong-oval; costa produced far beyond 
the tip of the radial sector; subcosta rather short, ending in 
R1; the radial sector arises near the middle of the wing; petiole 
of the media long; cubitus forks proximad of the proximal 
end of the R-M crossvein which is nearly longitudinal in posi
tion; anal veins vestigial. (Fig. 216). Resembles Docosia but 
differs in the position of the lateral ocelli. 

M egophthalmidia occidentalis Johannsen. 

Genera Insectorum, Fasc. 93. 89. 1909. 
Male and female. Length 2.5 mm. Head black; antennce 

and proboscis brown; palpi yellow; the antennce robust, about 
as long as the thorax, the intermediate joints cylindrical, shorter 
than broad, pilose; face setose. Thorax brownish yellow, in
cluding pleura, sternum, and scutellum; the metanotum more 
brownish, especially anteriorly. Setce of the lateral and anterior 
margins of the thorax rather ·conspicuous; about 5 pairs of 
scutellar setce, the longest about as long as .the tibial. spurs. 
Abdomen brownish yellow, appearing darker than the thorax 
because of the presence of black setulce; apically somewhat 
darker; hypopygium as figured on Plate 7, Fig. 5 in Genera 
Insectorum, Fasc. 93; ovipositor yellow, conical, somewhat 
laterally compressed, the apices of the pointed lateral plates, 
with tuft of setce. Legs, including coxce, pale yellow, hind pair 
slightly darker; fore f emora about as long as the coxce, hind 
femora about twice as long; fore metatarsus over 1-2 as long 
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as the tibia; the black tibial :spurs about 1-2 as long as 
the corresponding metatarsus; coxce and femora with black 
setce which are longer and more conspicuous on the -outside 
near the tip; tibial setce small; empodium very distinct; tarsal 
claws each with large tooth near base. Wings extend beyond 
tip of abdomen; hyaline, veins yellow; venation as shown 
(Fig. 216). Halteres yellow. Friday Harbor, Mt. Rainier, 
Wash., July and August. (Aldrich). 

17. Genus Docosia Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 802. 1863. 
Ocelli 3, the middle one smaller, the laterals close to the eye 

margin. Thorax large, short; abdomen short. Legs strong, 
particularly the hind pair. Wings large, broad, longer than 
the abdomen; costa produced beyond the radial sector. Sub
costa ends in R1 or ends free; basal section of the radial sector 
nearly perpendicular in position, the second section in the same 
right line with the R-M crossvein which is longitudinal in posi
tion; base of fork of cubitus under or proximad of the fork 
of the media (Fig. 218). 

Table of species. 
a. Abdomen reddish yellow, thorax shining black. 

aa. Abdomen black. 
b. Subcosta ends in R1. 

1. dichroa. 

c. Media and cubitus fork about opposite the base of the radial 
sector; third antenna! joint only slightly longer than broad. 

2. obscura. 
cc. Media and cubitus fork noticeably proximad of the base of the 

radial sector; third antenna} joint about twice as long as 
wide. 3. nigella n. sp. 

bb. Subcosta ends free, its basal section strong, apically much atten-
uated; legs mainly dark brown. 4. nitida n. sp. 

For D. longicornis and vittata see Syntemna. 

1. Docosia dichroa Loew. 
Berlin. Ent. Zeitschr. XIII. 148. 1869. 

,_. niutor, Adams; Science Bul. Kas. Univ .. II. 24. 1903. (Syn-
temna). 
Male and female. Length 3-3.5 mm. Head and antennce 

black, palpi fuscous or subfuscous. Thorax wholly black, 
shining. Abdomen reddish yellow in the male, th~ last two 
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segments and the hypopygium. (pl. 7, fig. II, Genera Insecto
rum, Fasc. 93) fuscous or black. Terminal appendage of 
lateral sclerite ( Fig. 108): Legs including coxre reddish yel
low; tarsi largely infuscated; fore metatarsus over 1-2 as long 
as the. tibia. Wings hyaline, anterior veins dusky; venation as 
shown ( Fig. 218). "D. C. ;" "N. J. ;" ( C.W.J.); "Mo." 
(mutor, Adams); Kas. (J.M.A.); Wis.; Mich.; Ithaca, N. Y. 

2. Docosia obscura Coquillett. 

Proc. U. S. Nat. Museum XXIII. 597. 1901. 

Male. Length 3-3.5 mm. Black, the halteres and legs yellow, 
bases of coxre, f emora on base of under side, and the tarsi 
brown; third joint of antennre only slightly longer than broad; 
body polished, the hairs yellow; bristles of hind tibire shorter 
than greatest diameter of the tibire; wings hyaline, veins brown
ish, subcosta ends in R1, R-M crossvein at least 4 times as 
long as the base of the radial sector, media and cubitus fork 
opposite the base of the radial sector, anal vein almost reaching 
the fork of the cubitus. "White Mts., N. H." (Coq.). A 
defective specimen from Muir Woods, California, collected by 
Dr. J. C. Bradley probably also belongs here. ,) 

3. Docosia nigella n. sp. 

Male. Length 4 mm. Black, the halteres, palpi, third an
tenna} joint, and legs yellow, bases of the coxre, under side and 
apices of the femora, and the tarsi brown; third antenna! joint 
twice, the following joints about 3 times as long as broad; body 
polished, the hairs pale ; bristles of hind tibire not longer than 
greatest diameter of tibia. One claw of each fore foot sickle 
shaped, with tooth proximad of the bend, the other claw smaller 
and with two teeth; fifth tarsal joint of fore foot enlarged. 
Wings hyaline, veins brownish, venation as figured (Fig. 219). 

Hypopygium ( Fig. 109). Differs from D. obscura mainly in 
wing venation. Head of Tsirku River, Alaska, July-August, 
(Prof. 0. M. Leland). 

4. Docosia nitida n. sp. 

Male and female. Length 2 mm. Black; the halteres and 
tibial spurs pale yellow, the fore f emora, fore tibire and knees 
sometimes; brownish yellow; the tarsi and. the other legs dark 
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brown, wings hyaline, anterior veins brownish; posterior veins 
pale, all other parts black; body shining, hairs pale, sparse. 
Antenna! short, in~ermediate joints not longer than broad. 
Seta! of hind tarsi shorter than diameter of tibia. Venation 
as figured ( Fig. 220). Hypopygium ( Fig. 1 IO). Brookings, 
S. D. (J.M.A.) 

18. Genus Anatella Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 854. 1863. 
Ocelli 3, the middle one smaller than the laterals, the latter 

continguous to the eye margin. Abdomen slender, compressed, 
constricted at the base. Legs long, spurs unequal. \Vings 
elongate oval, anal lobe small; costa produced far beyond the 
tip of the radial sector; subcostal vein very short, ending in 
R1; fork of the cubitus may be proximad, under or distad of the 
fork of the media; anal stout but incomplete ( Fig. 217). Very 
small species. 

A. tacita is a fossil species from Colorado. 

A natella silvestris Johannsen. 
Genera Insectorum. Fasc. 93. 91. 1909 

Male and female. Length 2.5 mm. Head brown, eyes black, 
antenna! yellowish brown, the 3 basa 1 joints and the palpi pale 
yellow; antenna! about twice as long as the thorax. Thorax 
pale brown, with indications of 3 darker stripes; hairs pale, 
seta! black. Abdomen pale brown ( venter yellowish in the 
female), apical margin of each of the four posterior segments 
dark brown; hypopygium yellowish (Fig. 107). Coxa! and 
1egs pale yellow, tarsi infuscated; fore metatarsus and tibia 

· subequal in length; tarsal clciw elbowed, apical part slightly 
sinuous, curved at the tip; basal tootl1 very small. Wings 
hyaline, veins dusky yellow; venation as shown (Fig. 217). 
Halteres yellow. Ithaca, N. Y. March and August. 

q. Genus Trichonta Winnertz. 

Ver h. hJol.-bot. Ges. Wien. XIII. 847. 1863. 
Ocelli 3, the laterals large, close to the eye margin. Abdomen 

·constricted at the base, compressed; hypopygium large. Wings 
· 1arge; costa scarcely noticeably produced beyond the tip of the 

radial sector; subcosta long, ending in R1 beyond the middle of 
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the basal cell R; the cubitus forks proximad of the fork of the 
media (Figs. 221 to 223). Disti~guis•hed from -Syntemna by 
the position of the lateral ocelli, in having the costa less pro
duced beyond the tip of the radial sector, and in the arrange
ment of the setulce of the wing in parallel rows. 

Table of species. 

a. Length 6 mm; thoracic stripes subobsolete. I. perspicua. 
aa. Length less than 5 mm. 

b. Cubitus forks noticeably proximad of the proximal end of the 
crossvein ; species over 3 mm. in length. 

c. Fore metatarsus less than .8 of tibia in length; abdomen dark 
brown, hind margins of the segments broadly yellow; female. 

2. cincta n. sp. 
cc. Fore metatarsus over .8 of the tibia in length ; abdomen yel

low, each segment with a large sub-triangular spot; male. 
· 3. triangu laris n. sp. 

bb. Cubitus forks at or distad of the proximal end of the crossvein. 
c. Species over 3 mm. in length. 

d. Cubitus forks at the proximal end of the crossvein; abdo
men dark brown, each segment except the first with yel
low margins. 4. vulgaris. 

dd. Cubitus forks distad of the p·roximal end of the crossvein. 
e. Thorax brown, humeri yellow; abdomen yellow, each seg

ment with a large triangular brown spot; hind tarsi 
· slightly shorter· than its tibia. 5. obesa. 

ee. Thorax yellowish, with 3 vittce sometimes subcoalescent. 
f. Abdomen largely brown, apical margin and large pos

terior lateral triangles, yellow; hind tarsi longer than 
tibia; Cu2 somewhat sinuate. 6. bellula n. sp. 

ff. Abdomen brown, segments yellowish at base. 7. foeda. 
cc. Species less than 3 mm. in length. · 

d. Cubitus forks under the proximal end • of the crossvein; 
hypopygium with slender clasper, each with about 10 
strong set~ (Fig. n3). 8. difjissa n. sp. 

dd. Cuhitus forks only slightly proximad of fork of media; 
each clasper with a clavate basal lobe (Fig. 114); ventral 
aspect of hypopygium, apically, densely setose. 

9. patens n. sp. 
Trichonta Dawsoni is a fossil from British Columbia. 

I. Trichonta perspicua Van der Wulp. 

Tijdschr. v. Ent. XXIV. 142. 1881. 
Male. Length 6 mm. Reddish yellow; antennre 1.5 times as 

long as head and thorax, scape and basal joints yellow, re-· 
mainder of flagellum fuscous. Thorax yellowish, with indica-
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tions of 3 vittre of which the median is geminate and most dis
tinct. Abdomen slender, with a fuscous spot on each of 
the segments, that of the sixth nearly covering entire segment 
except the venter; hypopygium yellowish. Legs yellowish; 
coxre each with black spot at apex; tibire a little darker, tarsi 
brown; fore metatarsus a fifth shorter than the tibia. Hal
teres yellow. Wings with yellowish gray tint; subcosta ends in 
R1 beyond the middle of the basal ·cell; cubitus forks somewhat 
proximad of the fork of the media." "Quebec" (V.d.W.). 
"N. ]." 

2. Trichonta cincta n. sp. 

Female. Length 3.25 mm. Head and antennre fuscous, the 
face, palpi and scape yellow; antennre about a third longer than 
head and thorax. Thorax yellow; dorsum with 3 wide brown 
stripes; scutel!um, metanotum, and pleura largely brown; hairs 
pale. Abdomen black, shining, hind margin of each segment 
yellow. Legs and coxre yellow, tarsi brown ; a brown dash on 
under side of each femur; fore metatarsus over .75 as long as 
the tibia; hind tarsus slightly longer than its tibia. Wings 
hyaline, yellowish tinged, anterior veins brown; rnedia forks 
slightly distad of the base of the radial sector; cubitus forks 
proximad of the proximal end of the crossvein, anal vein faint. 
Halteres yellow. Eastport, Me. (C.W.J.). 

3. Trichonta triangularis n. sp. 

Male. Length 4 mm. Head brownish yellow; face, palpi 
and basal joints of antennre yellow, larger part of flagellum 
dark brown with whitish pubescence; antennre about 2-3 longer 
than head and thorax. Thorax including pleura, scutellum, and 
metanotum yellow, mesonotum with 3 · brown stripes ; hair$
yellow, setre brown. Abdomen yellow, each segment with a 
large brown triangular spot, leaving the sides and narrow pos
terior margin yellow. Hypopygium brownish (Fig. ro, pl. 7 
Genera Insectorum, Fasc. 93). Forceps ( Fig. I I I). Coxre 
and legs yellow, tibire a little darker than f emora, tarsi brown
ish, for~ metatarsus about .95 as long as the tibia. Wings 
hyaline, yellow tinged. Venation as figured ( Fig. 22 I). Hal
teres yellow. (Aug.) Ithaca, N. Y. 

Var. a. Male. . Differs only in having the fore metatarsus 
about 7-8 as long as the tibia. Ithaca, N. Y. 
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4. Trichonta vulgaris Loew. 

Berlin. Ent. Zeitschr. XIII. 149. 1869. 
Male and female. Length 3.2-3.5 mm. Head and antennre 

fuscous, basal joints of the latter and palpi yellow. Dorsum 
of the thorax yellow with 3 fuscous stripes which are some
t:mes confluent; scutellum, metanotum and the pleura except 
between the fore coxce and the humeri, fuscous. Abdomen 
fuscous, each segment except the first with a posterior :fascia. 
Hypopygium black. Coxce and legs yellow, tarsi darker; in the 
female the last 4 joints slightly tumid below. Wings cinereous, 
toward the costa yellowish; cubitus forks under the proximal 
,end of the crossvein. "Md., D. C." 

5. Trichonta obesa Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 854. 1863. 
Female. Length 4.5 mm. Fuscous; basal joints of the 

~antennce, palpi, humeri, legs and halteres yellow. Tarsi dark; 
femora with brown dash on the underside near the base; hind 
tarsi slightly shorter .than the tibia. Abdomen yellow, with 
a triangular spot, covering the larger part of each segment. 
Wings grayish hyaline, the media forks under the base of the ~~ 
radial sector, the cubitus under the center of the crossvein. The 
male hypopygium is described and figured by Mik in Verh. 
Zool.-bot. Ges. Wien. XXX. 6o7. 1880. "Europe and Green-
land," 

6. Trichonta bellula n. sp. 

Male. Length 3.5 mm. Head black, face, pal pi and 4 basal 
joints of antennce yellow, remainder of flagellum brown; an
tennce about a third longer than the heacl and thorax. Dorsum 
of the thorax yellow with 3 brown stripes; pleura, scutellum 
and metanotum largely dark brown; hairs yellow, setce brown. 
A bclomen dark brown, posterior margin of each segment pro
duced anteriorly on the sides and anterior part of the venter, 
yellow; hypopygium dark (Fig. I 12). Coxce and legs yellow, 
tarsi darkened, each femur with a brown spot on the under
side near the base; hind metatarsus slightly less than half as 
long as its tibia. Wings hyaline, grayish tinged, anterior veins 
brown; subcosta ends in R1 beyond the middle of the basal cell; 
the media forks slightly distad of base of Rs; the cubitus forks 
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under the middle of the crossvein; Cu2 somewhat sinuate; the 
anal vein and the petiole of the cubitus subequal in length. 
Halteres yellow. Mt. Ascutney, Vt., July (C.W.J.). 

7. Trichonta foeda Loew. 

Berlin. Ent. Zeitschr. XIII. 150. 1869. 
Female. Length 3.7 mm. Head and antennre fuse0us blac~, 

face and 3 basal joints of antennre, yellow; palpi mainly yellow. 
Dor sum of thorax yellow, with 3 blackish stripes; metanotum, 
scutellum and pleura more or less fuscous; hairs of thorax pale, 
setre black. · Abdomen fuscous, each segment more or less yel
low at the base. Coxre and legs yellow, tarsi darker. Wings 
cinereous, yellowish toward the costa, the stronger veins fus
cous; cubitus forks under or but very slightly proximad of 
the fork of the media. Halteres yellow. "Middle States." 

8. Trichonta diffissa n. sp. 

Male. Length 2.2· mm. Head brownish yellow; face, palpi 
and base of antennre yellow; antennre 1.5 as long as head and 
thorax. Dorsum of thorax yellow with 3 brown stripes which 
coalesce posteriorly; scutellum, metanotum, and hinder part of 
pleura, brown; hairs yellow, setre brownish. Abdomen brown; 
the venter and both front and hind margins of the segments 
and the hypopygium ( Fig. I I 3) yellow; larger part of fi £th 
and sixth segments dark brown. Coxre and legs yellow, tibire 
slightly darker, apex of each hind femur, and the whole of the 
tarsi brown. Wings hyaline with a yellowish tinge; venation 
as figured. Halteres yellow. Ithaca, N. Y., and Brookline, 
Mass., August (C.W.J.). 

9. Trichonta patens n. sp. 

Male and female. Length 2.2-2.5 mm. In color similar to 
the foregoing. In the type specimen, the thorax is largely yel
low, thora<,:ic _ stripes pale brown, and the apex of the hind 
femur is not brown. In other specimens the darker color pre
dominates. Differs from T. diffissa in wing venation, the cubi
tus forking distad of the proximal end of the crossvein ( Fig. 
223). The hypopygium differs in having a clavate lobe about 
1-2 as long as the clasper articulated near the base of each 
clasper; and in having the apex of the ventral sclerite densely 
setose (Fig. 114). Ithaca, N. Y., May and August. 
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20. Genus Cordyla Meigen. 

Illiger's Magazine II. 262. 1803; Klass. I. 93. 18o4. 

Polyxena. N ouv. Class. Mouches. 16. 1800. (Without type). 

Front broad; eyes oval, ocelli small, 2 in number; contiguous 
to the eye margin; antenna! projecting forward, 2+9, 2+ro, 
2+12, 2+13, or 2+14 jointed, very short,.but little longer than 
the height of the head, the joints shorter than broad, disk-like, 
closely sessile in dried specimens; palpi 4-jointed, basal joint 
small, second much enlarged, thickened ( Fig. 54 Part I), third 
and fourth slender, almost filiform. Abdomen compressed, 
hypopygium of male small and inconspicuous. Legs slender, 
lateral seta! of hind tibia! shorter than the diameter of the tibia 
at the widest part; posterior basal seta of hind coxa wanting. 
Costa of the wing does not extend beyond the tip of Rs; sub
costa very short, curved toward R1; media forks distad of the 
basal section of Rs; its posterior branch usually not reaching 
the wing margin (Figs. 224-228). The larva! live in decaying 
wood and in fungi. 

Table of species. 

a. Males. ---< 
b. Antennre 2+13 jointed. 

c. Yellowish species,. dorsum of thorax and end of abdomen 
darker; cubitus forks distad of the middle of petiole of 
media. 1. manca n. sp. 

cc. Fuscous species; cubitus forks proximad of middle of petiole 
of media. . 2. scita n. sp. 

bb. Aptenme 2+12 or 2+ro jointed. 
c. Antennre 2+12 jointed; abdomen wholly fuscous. 3. volucris. 

cc. Antennre 2+10 jointed. 
d. Humeri yellow; hypopygium as figured (Fig. n8) ; eastern 

species. 4. recens n. sp. 
dd. Humeri dusky; hypopygium as figured (Fig. n9); western 

species. 5. neglecta n. sp. 
aa. Females; antennre 2+9 and 2+10 jointed. 

b. Antennre 2+10 jointed; thorax and abdomen fuscous. 
3. volucris. 

bb. Antennre 2+9 jointed. 
c. Cubitus forks about opposite proximal end of the crossvein; __ / 

thorax and abdomen shining dark reddish brown. 6. C. sp. 
cc. Cubitus forks at or distad of middle of petiole of the media. 

d. Wing over 5.5 times as long as the fore tibia. 7. C. sp. 
dd. Wing less than 5 times as long as the fore tibia. 
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e. Cubitus forks about opposite middle of petiole of media. 
I. manca n. sp. 

ee. Cubitus fork" distad of midd]P: of petiole of media. 
4. recens n. sp. 

r. C ordyla man ca n. sp. 

Male and female. Length 3 mm. Head and antennre brown, 
base of the latter and last 2 joints of palpi yellow, large palpal 
joint dark brown; antennre of male 2+ 13, of female 2+9 
jointed. Thorax, abdomen and legs yellow, the mesonotum 
more dusky with indications of 3 stripes; posterior tergites 
dusky yellow to brown, posterior margins yellow; tibial spurs 
and tarsi brown; setre black; hypopygium small ( Fig. r r 5). 
Wings grayish hyaline, costal cell brown ( Fig. 224). Halteres 
yellow. Ithaca, N. Y. 

2. C ordyla scita n. sp. 

Male. Length 2.5 mm. Fuscous; last 2 Jomts of palpi, 
coxre, femora, tibire and halteres yellow; wings grayish hyaline, 
costa cell dusky yellow (Fig. 225); tibial spurs and tarsi brown. 
Anten~re 2+13 jointed; hypopygium small (Fig. n6). Friday 

(. Harbor, Washington (J.M.A.), July. 

3. C ordyla volucris Johannsen. 

Genera Insectorum; Fasc. 93. ror. 1909. 

Male and female. Length 2.5 mm. Fuscous; base of each 
antenna, last 2 palpal joints, coxre, femora, tibire and halteres 
yellow; wings grayish hyaline, costal cell more grayish (Fig. 
226) ; tibial spurs and· tarsi brown. Antennre of male 2+12, 
of female 2+10 jointed; hypopygium small (Fig. 20, pl. 7 
Genera Insectorum, Fasc. 93). (Fig. n7). Bred from larv~ 
found in fungi. Ithaca, N. Y., Sept. 

4. C ordyla rec ens n. sp. 

Male and female. Length 2.5 mm. Fuscous; base of an
tennre, last 2 palpal joints, humeri, ventral segments 2, 3 and 
part of 4 of abdomen, coxre, femora except tip of hind pair, 
tibire and halteres yellow ; tibial spurs• and tarsi brown; win~!'J 
grayish hyaline, costal cell dusky yellow to grayish (Fig. 227). 
Antennre of male 2+10, of female 2+9 jointed,; hypopygium 
small (Fig. n8). Ithaca and Caroline, N. Y., June, July. 
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5. C ordyla neg le eta n. sp. 

Male. Length 2.5 mm. Coloring as in the foregoing ( C. 
rec ens) but humeri only indistinctly yellow; venation and 
hypopygium as figured (Figs. 228, 119). Antennre 2+10 

jointed. Felton, Cal. (J.C.B.) May. A defective female speci
men from Los Angeles, Cal., may belong here also. 

6. C ordyla sp. 

Female. Length 3 mm. Fuscous; the base of the antennre, 
last 2 palpi joints, coxre, femora, tibire and halteres yellow; 
tibial spurs and tarsi brown; venter and incisures dusky yellow; 
wings grayish hyaline, costal cell dusky yellow. Antennre 
2+9 jointed. Dubois, Wyo., 7000 ft. (W.M.W.), Sept. 

7. C ordyla sp. 

Female. Like C. volucris but antennre 2+9 jointed. Orono, 
Me.; Washington, D. C. October and December. The Maine 
specimen was bred from a fungus ( C ollybia sp ?) . 

21. Genus Brachypeza Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 806. 1863. 

Front broad, ocelli 3, laterals contiguous to eye margin, the 
middle one small; second palpal joint slightly swollen, the 
antennre rather short, the flagellar joints closely sessile, annular. 
Abdomen constricted at the base, compressed; hypopygium of 

the male small., Legs stout, femora all broad, flattened; tibire 
strong, somewhat enlarged at the ends, with long spurs and 
moderately long lateral setre; posterior basal seta of hind coxa 
present. Subcosta short, ending in R1; costa not produced 
beyond Rs; the fork of the media under or proximad of the 
base of Rs; fork of cubitus far proximad of th_e proximal end 
,of the crossvein; anal fold strong, anal vein short and delicate 
(Fig. 229). 

Brachypeza bisignata Winnertz. 

V erh. Zool.-bot. Ges. Wien. XIII. 807. 1863. 
Male. Length 5 mm. Robust. Antennre shorter than the 

thorax, brown, .2 or 3 basal joints yellow; palpi, proboscis and 
face yellow, front and vertex dark brown, pruinose; with yel-
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low hairs. Mesonotum with 3 wide blackish vittre; the laterals 
abbreviated anteriorly, the middle one wedge shaped; hairs 
yellow; lateral and scutellar setre strong, black; pleura yellow 
or brownish yellow, ·metanotum brown. Abdomen with black
ish hair; first segment brown with yellow posterior margin, 
segments, 2, 3, 4 yellow, 5 and 6 brown; hypopygium brown, 
small. Coxre, f emora and tibire yellow, the apices of the hind 
f emora, and of hind tibire and of all the tarsi brown; setre of 
coxre and tibire black. Each wing with a spot on the disk and 
another at the apex of Rs. Halteres yellow. 

Female. Described by Lundstrom ( '07 and '09 J. Abdomen 
wholly yellow except the first and sometimes a part of the 
sixth is brown. 

Var. divergens n. var. 

Male. Differs from Winnertz's description as follows: 
Front between middle ocellus and the base of the antennre yel
low; tips of trochanters, of middle femora and of middle tibire 
black; abdomen with a narrow black median dorsal stripe, 6 or 
8 subconfluent biack spots on sides of segments 2, 3, 4, and the 

~- greater part of sides of 5 and 6 except narrow posterior mar
gin, black. Wing spots somewhat larger than in the European 
form. Hypopygium and wing as figured (Figs. 120, 229). The 
spurs are about 3-4 as long as the corresponding metatarsi; the 
hind femur is about 1-4 as wide as long; the hind tibia about 
1-8 as wide as long. A single specimen was bred from a fun
gus ( Collybia sp. ?) , Nov. 2, Orono, Me.; male and female 
specimens from St. Johnsbury, Vt., and Hanover, N. H'i.,. 
(C.W.J.), June, July. 

22. Rhymosia Winnertz. 

Verh. Zool.-bot. Ges. Wien. XIII. 810. 1863. 
Head oval, front broad, ocelli 3, laterals large, closely con

tiguous to the eye margin, the middle one minute, placed in a 
groove on the front, sometimes almost concealed. Legs long 
and slender; lateral setre of tibire delicate and little if any longer 
than the diameter of the tibire at the widest part. Posterior 
basal setre of hind coxre present. Costa meets the radial sector 
before the tip of the wing; subcosta very short, ending free or 
in R1 ; fork of media proximad or under base of Rs ; cu bitu~ 
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usually forks under or proximad of the proximal end of the 
R-M crossvein, its elongate fork narrow at the base then sud
denly divergent; anal vein very stout, rather long though not 
reaching wing margin ; last anal long, incomplete, slender ( Fig. 
233). Larv~ live in fungi ( A rmillaria., etc.). 

The elongate fork of the cubitus with its divergent branche~, 
and · the strong anal vein will distinguish this genus from its 
nearest relatives. 

Table of species. 

a. Cubitus forJ<s nearly under the proximal end of the crossvein; fore 
metatarsus little if any longer than the tibia; anal vein ends 
dis tad of the fork of the cubitus; female. 1. Sp. a. 

aa. Cubitus forks proximad of the proximal end of the crossvein. 
b. Fore tibia and metatarsus subequal in length; anal vein slender, 

produced slightly beyond the fork of the cubitus; subcosta ends 
in R1 ; female. 2. Sp. b. 

bb. Fore tibi:-a shorter than metatarsus, or otherwise distinct. 
c. Third and fourth tarsal joints of the male with a series of 

curved spines below; fore metatarsus 1.6 times the tibia in 
length ; anal vein produced beyond fork of the cubitus; 
hypopygium small (Fig. r2~). 3. serripes n. sp. 

cc. Tarsal joints without curved spines in the male. 
d. Anal vein ends distad of the base of the fork of the cubitus. 

e. Petiole of media shorter than the crossvein. 
f .. Head and thorax largely foscous, hypopygium of male 

much longer than the last visible abdominal segment. 
4. infiata n. sp. 

ff. Head and thorax largely yellowish; hypopygium 
shorter than last abdominal segment. 5. filipes. 

ee. Petiole of media and crossvein subequal in length; 
hypopygium small (Fig. r23). 6. imitator n. sp. 

dd. Anal vein ends at or proximad of the base of the fork of 
the cubitus. 

e. Two basal setre on each hind coxa. 7. akeleyi n. sp. 
ee. One basal seta on hind coxa. 

f. Fore tarsi about 3.5 tim~s fore tibia in length in the 
male; 4 scutellar setre. 8. captiosa n. sp. 

ff. Fore tarsi about 3 times fore tibia in length in the 
male; 2 scutellar setre. (Calif.) 9. diffissa n. sp. 

Note. M yceto phila plebeja Walker and M. sericea Say. may belong 
here. 

r. Rhymosia sp. a. 

Female. Length 3 mm. Head and thorax fuscous, the scape, 
palpi. humeral spot and thoracic hairs yellow. Abdomen fus-
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cous, the venter largely yellowish. Coxre and legs yellow, tarsi 
and tibial spurs brown. Two scutellar setre, one basal hind 
coxal seta. Wings yellowish hyaline, subcosta short, ending 
free (Fig. 230). Halteres yellow. Los Angeles Co., Cal., Feb. 
(W.M.W.) 

2. Rhymosia sp. b. 

Female. Length 4.5 mm. Head fuscous, the scape, basal 
joints of flagellum, and palpi yellow. Thorax yellow, the dor
sum of the mesonotum, the lower margin of the pleura, the 
scutellum except the margin, and the metanotum, fuscous; 
hairs yellow, of the dorsum dense, depressed, brownish; 4 
scutellar setre. Tergites of abdomen fuscous, sternites yellow. 
Coxre and legs yellow, tarsi and tibial spurs brown; one basal 
hind coxal seta. Wing yellowish hyaline, subcosta ends in R1 
(Fig. 231). Halteres yellow. Selkirk Mts., B. C. (J.C.B.). 

3. Rhymosia serripes n. sp. 

Male. Length 3 mm. Head fuscous, the scape and palpi 
yellow; antennre half longer than the thorax. Thorax yellow, 

~ the 3 stripes of the mesonotum, the scutellum and metanotum 
fuscous; hairs yellow, those of the mesonotum darker, setre 
black; 2 scutellar setre. Dorsum of abdomen brownish, venter 
yellow; hypopygium yellow, small (Fig. 121). Coxre and legs 
yellow, tarsi and tibial spurs brown ; one posterior basal hind 
coxal seta; third and fourth fore tarsal joints each with 7 or 8 
short, stout, curved, claw-like spines, those of the third joint" 
situated distad of the middle and more blunt. Wing yellowish 
hyaline, subcosta short, ends free ( Fig. 232). Halteres yellow. 
Ithaca, N. Y. Aug. 

4. Rhymosia inftata n. sp. 

Male. Length 5 mm. Head fuscous-; antennre less than 
twice as long a~ the thorax, fuscous, the immediate base of the 
flage1lum, the scape, and the palpi yellowish. Setre of thorax 

" _ and the 2 of the scutellum black; the hairs appressed, silvery. 
Mesonotum with 3 sometimes wholly confluent fuscous stripes, 
the disk of the scutellum, metanotum and the pleura in large 
part fuscous. Abdomen yellow, the first segment, the last seg
"ment in large part, the dorsum of each intermediate· segment, 
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the tip of the large hypopygium ( Fig. 122), and sometimes an 
interrupted longitudinal ventral line, fuscous. Coxre and legs 
yellow, tarsi and tibial spurs brown; usually 2 posterior basal 
hind coxal setre. Wing yellowish hyaline, subcosta ends free 
( Fig. 233). Halteres yellow. 

Female. Like the male, but the exposed part of the ovipos
itor when retracted is slightly shorter than the last abdominal 
segment and there is usually but one basal hind coxal seta. 

Ithaca, N. Y. Oct.-Nov. Bred from Armillaria mellea. 

5. Rhymosia filipes Loew. 

Berl. Ent. Zeitschr. XIII. 149. 1869. 
Length 5.5 mm., wing 4.3 mm. Opaque ochraceous testace

ous. Head similarly colored, antennre long, slender, fuscous, 
the scape, the immediate base of the flagellum, ancr the palpi . 
yellowish. Setre of thorax and scutellum black. The first and 
last abdominal segments and a dilated posterior fascia on each 
of the intermediate tergites, fuscous. Hypopygium yellow, a 
little shorter than the last abdominal segment, black pilose. 
Coxre dusky yellow, with short black setre. Legs slender, long, 
dusky yellow, tibire more subfuscous, tibial spurs and tarsi 
blackish. Wing cinereous yellow, more dusky yellow toward 
the costal margin. "Connecticut." · 

In the type specimen the petiole of the media is about half 
as long as the R-M crossvein, and the fork of the cubitus is 
far proximad of the proximal end of the crossvein. 

6. Rhymosia imitator n. sp. 

Male and female. Length 4.5 mm. Resembles R. infiata (4) 
in coloring, but the brown of the abdomen is m\>re extended,. 
each intermediate sclerite having the yellow confined to the 
anterior 1-2 of the sides. The 2 scutellar setre and one poste
rior basal hind coxal seta, black. Wings yellowish hyaline, sub
costa ends free (Fig. 234). Halteres yellow. Hypopygium. 
(Fig. 123) small. Black Rock Creek, Wyo., Sept.; Austin,. 
Texas (W.M.W.) June'; San Pablo, Cal. (J.C.B.) Nov. · 

7. Rhymosia akeleyi n. sp. 

Akeleyi Wheeler, MS. 
Male. Length 4.5 mm. Resembles R. infiata (4) in color~ 

ing, but the face, the pleura except the lower margin in part 
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and the wide margfn of the scutellum yellow. Abdomen yellow, 
the dorsum of each sclerite except narrow hind margin, the 
entire last segment, and· the tip of the large hypopygium (Fig. 
124) black. Two scutellar and 2 posterior basal hind coxal 
setre. Legs colored as in infiata. Wing yellowish gray hyaline, 
·subcosta ends in R1 (Fig. 235). Halteres yellow. Wis. 
(W.M.W.) and Cornish, N. H. (C.W.J.) July. 

8. Rhymosia captiosa n. sp. 

Male. Length 5.5 mm. Head fuscous, face, palpi, scape 
and base of flagellum yellow; antennre about a third longer than 
the thorax. Thorax yellow, the dorsum of mesothorax, the 
disk of the scutellum, the center of the metathorax, and the 
lower margin of the pleura, fuscous. The hairs of the head 
and thorax appressed, pale, the setre black; 4 prominent scutel
lar setre. Abdomen yellow, the dorsum of each of the first four 
segments brown except toward the posterior margin, the whole 
of the fifth and sixth brown; hypopygium large, about as long 
as the last two abdominal segments taken together; yellow, 
tipped with black. (Fig. 125). Coxre and legs yellowish, tarsi 

f--- and tibial spurs brown. Wings yellowish gray hyaline, sub
costa ends in R1 ( Fig. 236). Brattleboro, Vt., and N. H. 
(C.W.J.). 

Female. Like the male in coloring except that the fifth and 
sixth abdominal segments are marked like those preceding. 
Hanover, N. H.; Brattleboro, Vt.; and North Adams, Mass. 
(C.W.J.). June and July. 

9. Rhymosia diffissa n. sp. 

Male. Length 4.5 mm. Head fuscous, face dusky yellow, 
palpi and scape yellow; antennre over twice as long as the 
thorax. Thorax fuscous, the humeri and a narrow line to the 
base of the wing yellow, hairs appressed, pale, setre black, 2 

scutellar setre. First and last segment of the abdomen largely 
black, the intermediate segments yellow, each with a very large 
triangular saddle which nearly reaches the posterior margin, 
broadest anteriorly where it nearly reaches the sternite; hairs 
dusky; hypopygium large, yellow, tipped with black (Fig. 126). 
Coxre and legs yellowish, tarsi and tibial spurs brown. Wings 
yellowish gray hyaline, subcosta ends in R1 ( Fig. 237). Hal-

5 
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teres yellow. Stanford Univ., Cal., Feb.; Mt. Constitution, 
Orcas, Id. (J.M.A.) July. 

23. Allodia Winnertz. 

Verb. Zool.-bot. Ges. Wien. XIII. 826. 1863. 

Brachycampta, Winnertz, ibidem. 833. 1863. 

Lateral ocelli contiguous to the eye margin, the middle one 
very minute, in a groove, or wanting. Scutellum large, with 
2 to 8 marginal setre. Legs slender, hind coxre with I to 3 
posterior basal setre. Costa ends at the tip of Rs; subco_sta 
short, ending free or in R1; petiole of media short; cubitus 
forks proximad of the fork of the media, and often even 
proximad of the base of the petiole of the media; first anal 
delicate, short, incomplete ( Allodia Winnertz) or entirely want
ing (Brachycampta Winnertz), second anal delicate and in
complete. 

As both the structure of the anal vein and the position of 
the fork of the cubitus are slightly variable even within a 
species these characters cannot be used to distinguish the two 
Winnertzian genera. --~ 

Table of species. 

a. Hind coxre each with a vertical black dash near the apex on outer 
side; under side of hind femora each with a brown mark; 6 
scutellar setre. I. crassicornis and varieties. 

aa. Not so marked. 
h. Fore metatarsus equal or longer than the tibia and at least 1-4 

of its length longer than the coxa. 
c. Four scutellar bristles, 2 hind coxal setre, fore metatarsus 

nearly twice as long as the fore coxa. 2. bulbosa n. sp. 
cc. With 2 scutellar bristles, or otherwise different. 

d. Cubitus forks proximad of the proximal end of the cross
vein. 

e. Pleura fuscous; anal vein moderately strong (Fig. 237) ; 
length 4.5 mm; western species; page 313. 

Rhymosia diffi,ssa n. sp. 
~e. With other characters. 

f. Gaspers as figured (Fig. 130) ; eastern species. 
3. actuaria n. sp. 

ff. Claspers otherwise; Wyoming species. 4. Allodia sp. 
dd. Cubitus forks under or distad of the proximal end of the 

crossvein; end of clasper broadly truncate. 
5. falcata n. sp. 
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bb. Fore metatarsus shorter than the tibia and not I-IO longer than 
fore coxa. 

c. Scutellum with 4 marginal setre. 
d. Cubitus forks proximad of the proximal end of the R-M 

crossvein. 
e. Superior and inferior forceps lanceolate. (Fig. 132) ; 

a row of 4 to 6 setre over the fore coxa; Mass. 
6. elata n. sp. 

ee. One pair of forceps curved; (Fig. 133); lower margin 
of trochanter with 2 setre; B. C. 7. bella n. sp. 

dd. Cubitus forks dis tad of proximal end of crossvein; female. 
8. A llodia sp. 

cc. Scutellum with 2 marginal setre. 
d. Cubitus forks at least slightly proximad of proximal end 

of crossvein; or if directly under, . then thorax largely 
yellow. 

e. Yellowish species. 
f. One · pair of forceps clavate, much longer than the 

other pair (Fig. 134); N. Y. 9. beata n. sp. 
ff. Both pairs of forceps more or less elongate (Fig. 135); 

Western species. IO. callida n. sp. 
ee. Dusky specie's ; fore metatarsus less than .8 'as long as the 

tibia; female. Wes tern species. Ir. A llodia sp. 
dd. Cubitus forks under or distad of base of the crossvein ; 

j..., thorax mainly brown or fuscous. 12. delita n. sp. 

Allodia (Brachycampta) unicolor Lundb. from Greenland is omitted 
from the above table. Its thorax and abdomen are uniformly brown; 
fork of the cubitus is retracted and the fore metatarsus is shorter than 
the tibia. 

The species despecta, nubila, obscura, plebeja, atrd sericea described 
under M yceto phi/a may possibly belong to this · genus. 

1. Allodia crassicornis Stannius. 

Observ. de Mycetophila. 22. 1831. 

Male. Length 4 to 5 mm. Face and mouth parts yellowish; 
head brownis.h; antennre as long as head and thorax united, 
brown, basal joints yellow. Thorax brown to yellowish, 
mesonotum with 3 broad blackish stripes which may be wholly 
confluent; hairs yellowish gray, appressed, setre at the sides and 
the 6 upon the scutellum, black; pleura brown to yellowish. 
The first abdominal segment fuscous with yellow hind margin, 
the second, third and fourth yellow, each with a large quad
rangular fuscous spot, or sometimes only with rather smaller 
triangular spot, fifth and sixth fuscous usually with yellow 
posterior margins; hypopygium yellow. Coxre · yellow, hairs 
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yellow, setce at tip of fore pair black; posterior pair with verti
cal black dash at tip on outer side, and with 2 posterior basal 
setce, trochanters each with black spot below; femora yellow 
with brown spot on the under side of each, and brown spot 
at apex; tibice pale brown, spurs and tarsi brown, fore tibia 
about 1-16 shorter than the metatarsus. Wing yellowish tinged, 
media forks at or slightly distad of the base of Rs, cubitus forks 
distad of the proximal end of the crossvein; anal furrow deli
cate ending before the base of the fork of the cubitus ; anal 
vein stronger and longer ; halteres yellow. 

Female. Antennce shorter than head and thorax united, 
conical, 5 basal joints of flagellum swollen, twice as wide as 
long, fuscous, with yellowish basal joints. Abdomen fuscous, 
segments with yellow posterior margins and venter. "Europe, 
N. A., Pa., N. J." 

Var. a. Male and female. With vertical black dash upon 
middle coxa also but no brown spot under fore femora; hy 
popygium as figured (Fig. 127),. cubitus forks_ at or very 
slightly proximad of ·the proximal end of the crossvein; other
wise like the foregoing. Burlington, Vt. (C.W.J.); Ithaca, N. 
Y. May-July. -~-

Var. b. Female. Like var. a but with cylindrical antenn~. 
Burlington, Vt. ( C.W.J.). June, July. 

Var. c. Male. Like var. a but with less yellow upon thorax 
and abdomen, and with fore metatarsus, r-16 shorter than the 
tibia. Ithaca, N. Y. . 

Var. cl. Female. Like var. c with conical antennce but with 
fore metatarsus about .2 shorter than the tibia. Torrey's Lake, 
Wyoming, (W.M.W.). September. 

2. Allodia bulbosa n. sp. 

Male. Length 4.5 mm. Yellow; apical half of antennce, the 
3 thoracic stripes, center of scutellum, the lower margin of the 
metapleura, the metanotum light brown, the anterior 2-3 of 
each tergite of. abdomen, a spot at tip of each hind femur, the 
tibial spurs and tarsi darker brown; hairs pale, setce black; 
hypopygium small, yellow (Fig. 129). Hind coxce each with 
2 posterior basal setce; fore metatarsus I .38 times the tibia in 
length. Wings tinged with yellow, subcosta curved down but 
not ending in R1 ( Fig. 239) ; anal furrow strong, anal vein 
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weak. N. H.; Ithaca, N. Y. (June) ; Forest Hill, N. J., 
(Weidt). 

3. Allodia actuaria n. sp. 

Male. Length 2.5 mm. Head fuscous, palpi and scape yel
low. · Thorax yellow, the center of the mesonotum, the scutel
lum, metanotum and margin of the meta pleura dark brown, 
hairs pale, setre black; 2 scutellar setre. Abdomen yellow, 
posterior 2-3 of the first 4 dorsally, and the whole of the fifth 
segment dark brown; hypopygium yellow (Fig. 130). Cox~ 
and legs yellow, tibial spurs and tarsi brown; fore metatarsus 
about r-8 longer than the tibia. Wings hyaline, yellow tinged, 
fork of cubitus retracted, anal vein indistinct ( Fig. 240). 

Halteres yellow. Ithaca, N. Y. (Aug.) 
Female. A single female specimen from Woods Hole, Mass., 

( C.W.J.) has wholly yellow pleura, and the mesonotum with 2 

indistinct brown stripes . which meet in front of the dark 
scutellum. 

4. A llodia sp. 

Male. Length 3 mm. Similar to the foregoing in coloring 
but the brown on the mesonotum is more extended, and the 
hypopygium differs. Fore metatarsus about .2 longer than the 
tibia. Wings hyaline,. yellow tinged, fork of cubitus retracted 
far proximad of the base of the petiole of the media. A single 
specimen from Buck Creek, Wyo. (W.M.W.) Aug. 

5. Allodia falcata n. !:iP-

Male. Length 3.5 mm. Fuscous; the palpi, scape, the apical 
r-3 or r-4 of the intermediate ventral sclerites of the abdomen, 
the hypopygium, coxre, tibire and halteres yellow, tibial spurs 
and tarsi· brownish; wings yellowish hyaline. Antennre about 
r.5 times as long as the head and thorax united. Hairs of body 
pale, setre black; 2 setre on scutellum; hypopygium longer than 
tre sixth abdominal segment (Fig. 131); fore metatarsus and 
tibia subequal. Subcosta bent towards but not reaching R1; 
cubitus forks about opposite or slightly distad of the -proximal 
end of the crossvein. 

Female. Yellow of abdomen more extended, and humeri 
sometimes also yellow. Cape May, N. J. and Ithaca, N. Y. 
(Sept.). 
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Var. a. Male and female. Length 3 mm. Humeri, pleura 
largely, venter and sides of the second to fifth abdominal seg
ments, and sometimes hind margins of dorsal ·sclerites also, 
yellow. Prince Co. Wis., Chicag"o, Ill., (W.M.W.), Longmire's 
Springs, Wash. (J.M.A.) May to Aug. 

6. Allodia elata n. sp. 

Male. Length 2.5 mm. Head dusky yellow; basal joints of 
antennre, palpi, and face yellow, apical half of antennre sub
fuscous, hairs pale. Thorax yellow, scutellum, metanotum and 
2 narrow converging stripes on mesonotum, brown; hairs pale, 
setre black; 4 marginal setre on scutellum. Abdomen yellow, 
a longitudinal dorsal stripe and the greater part of the fifth ancl 
sixth segments, dark brown; hypopygium (Fig. 132) yellow. 
A row of 4 to 6 fine blackish setre just over the base of the fore 
coxre. Coxre and legs yellow, tibial spurs and tarsi brown; fore 
metatarsus about 7-8 of tibia in length; one posterior basal hind 
coxal seta. Wings yellbwish hyaline; subcosta curved toward 
but not reaching R1, cubitus forks proximad of the proximal 
en ·1 of the crossvein. Halteres yellow. Fall River, Mass., 
(N. S. Easton) May. 

Female. One specimen from Hampton, N. H. (S. A. Shaw) 
differs in- being paler, abdominal markings pale brown, setre 
over fore coxre paler. 

Var. a. Female. Mesonotum subfuscous, tergites fuscous 
except hind margins. Blue Hills, Mass. (C.W.J.) July. One 
specimen. 

Var. b. Female. Head, flagellum, thorax and abdomen 
fuscous, venter and narrow hind margins of tergites yellow. 
St. Johnsb·,ry, Vt. (C.W.J.) June. One specimen. Var. a and 
b may possibly be distinct species. 

7. A llodia bell a n. sp. 

Male. Length 2.5 mm. Head and antennre brown; face, 
palpi, scape and base of flagellum yello"v: antennre about 1-4 
longer than the head and thorax united. Thorax reddish yel
low, mesonotum with 3 brown stripes more or less confluent; 
scntellum reddish, with 4 setre, metanotnm and margin of meta
pleura, brown; 2 setre over the base of the fore coxre. Abclo
me;1 dark brown.· the venter of the first 4 segments yellow; 
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. hypopygium (Fig. 133), yellow. Coxre and legs yellow, tibial 
spurs and· tarsi brown; fore metatarsus slightly shorter than 
the tibia. Wings yellowish hyaline; subcosta bends toward 
but apparently does not reach R1; cubitus forks slightly proxi
mad of the proximal end of the crossvein. Halteres yellow. 
Downie Creek, Selkirk Mts., B. C. (J.C.B.) August. 

A defective specimen from Stanford Univ., Calif. (J.M.A.) 
taken in February may belong here. 

8. Allodia sp. 

Female. Length 3 mm. Brown; the scape, palpi, coxre, 
femora, tibire, venter of intermediate segments in large part, 
ovipos-itor, and _halteres yellow. Antennre shorter than the 
thorax; fore metatarsus shorter than the tibia; cubitus forks 
distad of the prcximal end of the crossvein. Dubois, Wyo. 
(W.M.W.) Sept. 

9. Allodia bcata n. sp. · 

Male and female. Length 3 mm. Head brown, basal joints 
of antennre, and palpi yellow; antennre about 1.5 times as long 
as the head. Thorax dusky yellow, 3 more or less confluent 
stripes of the mesonotum, scutellum and metanotum dark 
brown ; scutellum with 2 marginal setre. The tergites of the 
abfomen brown, the venter yellow; hypopygium (Fig. 134) 
yellow. ( See also Pl. 7, fig. 14, Genera Insectorum, Fasc. 93). 
Coxre and legs ·yellow, the tibial spurs, the tarsi and the ex
treme tips of the hind femora: brown, fore metatarsus shorter 
than tibia. Wings yellowish hyaline; cubitus forks proximad 
of the proximal end of the crossvein. Halteres yellow. Ellis,. 
and Ithaca, N. Y. 

' ' 
In some specimens the thoracic marks are obsolete and the 

abdomen is also much paler. In one the fifth and sixth seg
ments are dark brown. 

IO. Allodia ca!lida n. sp. 

Male. Length 3 mm. Similar to the preceding but fifth and. 
sixth abdominal segments are dark brown. Leg proportions 
also similar. Cubitus forks under the proximal end of the 
crossvein. Hypopygium with both pairs of force-ps more or 
lrss lanceolate (Fig. 135). Keyport,· Wash. (J.M.A) Aug.; 
Littlewind River, Wyo. Sept. 
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1 I. Allodia sp. 

Female. Length 3.5 mm. Fuscous; scape, palpi, spot below 
humerus, hind margins of the posterior. tergites and the venter 
especially toward the tip, coxce, tibia, and halteres yellow. An
tennce slightly enlarged at the base, about as long as head and 
thorax. Fore metatarsus about .8 as long as the tibia. Cubitus 
forks proximad of base of crossvein. Mt. Constitution, Orcas, 
Id., Wash. (J.M.A.) July. 

12. Allodia delita n. sp. 

Male. Length 3.5 mm. Fuscous, scape, palpi, humeri, 
anterior part of the venter, coxce, femora, tibice, and · halteres 
yellow. Antennce more than half again as long as the head and 
thorax united. Scutellum with 2 marginal setce; setce over fore 
coxce blackish. Fore metatarsus slightly shorter than the tibia. 
Wing yellowish hyaline; subcosta curved toward but does not 
reach R1; cubitus forks about opposite the fork of the media. 
Hypopygium large (Fig. 136). Mt. Constitution, Orcas, Id.; 
Wash. (J.M.A.) July. 

Female. A specimen from Berkeley, Calif. (W.M.W.) ha:, 
dark humeri, pale brown hairs over fore coxce, and shorter -1\ 
antennce. 

Var. a. Male. Length 3 mm. Like the foregoing in color
ing and structure but the setce above the fore coxce are pale 
brown and the hypopygium differs slightly. Wis. (W.M.W.). 

· This may possibly be a distinct species. · 
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Addenda. 

Dr. H. Dziedzicki of Warsaw, Russia, recently informed me 
that the hypopygium of Platyura diluta Lw. is identical with 
that of P. unicolor Winn., and that of P. subtenninalis is like 
that of P .. infuscata Winn. As the last two also resemble each 
other in other particulars they may be identical. Platyura parva 
belongs to Enderlein's new genus Paraplatyura, R2+a ending in 
R1. 

Prof. T. D. A. Cockerell called my attention to an error in Part 
II (p. 131). Tetragoneura peritula should have been recorded 
from near Rifle, Colorado, an Eocene locality. 

On page 136 in the description the hypopygium of S. galbana 
for inferior read superior, for dorsal read ventral, and vice 
versa. Similar corrections must be made under explanation 0£ 
figure 122, page 192. For glabana read galbana. (Part II). 

In the·. tables of leg measures on pages 323-325 the letters 
-ct or t following a name signify that the measurements were 
made upon the cotype or the type specimen. 

Since the publication of my previous papers on the 
Mycetophilidae in Bulletins 172 and 18o of this Station and in 
Genera Insectorum, Fasc. 93 there have appeared two papers 
by Dr. Enderlein (Trans. Linn. Soc. London, 1910, and Stettin 
Ent. Zeit. 191 I) on this family of flies in which some additional 
genera have been proposed. As some of these genera occur in 
America it is desirable to give a brief synopsis of each with 
such differential characters as may be necessary to distingui~·h 
them from the older genera as characterized in the synoptic 
tables published in the previous papers of this series and in 
Genera Insectorum. 

Mycetobiinae. 

M esochria is related to Mycetobia but differs in having con
tiguous eyes, and a coalescence of the tips R1 and R2+s. S cotella 
I consider a S ciophilin,e. See below. 

C eroplatinae. 

Placoceratias differs from C eratelion in possessing but 2 

ocelli. In Paraplatyura R2+s encls in R1 in this respect differing 
from Platyura. P. parva from the St. Vincent Isl. should be 
placed here. 
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S ciophilinae. 

Ectrepe.sthoneura was erected to contain Tetragoneura hirta. 
In this genus the subcosta ends in R1 and the petiole of the cubi
tus is very short, thus distinguishing it from Tetragoneura. 
Scotella was referred to the Mycetobiinae by Dr. Enderlein but 
I am inclined to interpret the homology of the wing veins di f
ferently. In the figure given by him (Tran. Linn. Soc. p. 61) 
the veins marked cu and ax I consider to be M and cu respect
ively. This genus may be separated from Parat-inia by the 
elongate petiole of the radial sector, and the presence of scales 
on thorax and abdomen. Pleonazoneura and N eurocompsa are 
both related to N eoenzpheria · fr9m which they differ in having 
a distinct vein between R and M instead of merely a fold. The 
second genus is distinguished further in having an accessory 
crossvein. 

M ycetophilinae. 

Aphanizophleps is an aberrant form with defective venation 
probably related to the S ciarinae, resembling M anota from 
which it is distinguished by the position of the lateral ocelli close 
to the eye margin. Leiella closely resembles Rondaniella, but it 
has only 2 ocelli, and the basal section of Rs is lacking. 
M egalopelma, a genus split off from Phthinia, differs in hav:ng 

- the subcostal crossvein placed distad of the base of Rs. The 
American species P. fraudulenta no doubt belongs here. 
Platurocypta has but 2 ocelli; and a depressed instead of a com
pressed abdomen, differing in these respects from Epicyrifo. 
Plastacephala may be distinguished from Mycetophila by the 
form of the abdomen which .is depressed instead of compressed. 
Platyprosthiogyne resembles Zygomyia but it has its costa pro
c'uced, the ocelli but 2 in number, and a depressed abdomen. 



LEG MEASUREMENTS. 

These tables give the relative measurements of the joints of the legs, the fore tibia (T) being taken as 100. 

FORE LEG. 

NAME. 

I I I I I I 
F T 1 2 3 4 5 

Gnoriste megarrhiua, male . . . . . . . . . . ..... 80 100 891 .51 29 18 
~1 I Gnoriste megarrhina, female ... .... . . . . . . . 83 100 88 49 29 17 

Gnoriste macra, male, t.. . . . .. ... - 100 841 44 35 21 16 
Acnemia flaveola, female .............. .... - 100 ~&1 44 35 25 21 
Acnemia psylla, male .......... .. ......... 106 100 52 35 23 19 
Rondaniella abbreviata, male .... ...... . .. 118 100 71! 44 32 22 19 
Neuratelia silvatica, male, t ...... .... .... 81 100 1441 71 53 28 19 
Neuratelia scitula, male, t., ..... ..... . ... 78 100 1431 71 50 - -
N euratelia eminens, female, t ....... ... .... 95 100 951 55 4:2 27 18 
Neuratelia desidiosa, female, t .......... ... 93 100 1041 - - - -
N euratelia nemoralis, male ................ 85 100 102, 67 45 25 16 
Leptomorphus ypsilon, female, t ........... 73 100 163: 75 61 42 25 
Phthinia tanypus, female ...... ........ ... 73 100 238 88 46 23 15 
Phthinia tanypus, male ..... ............. 70 100 235 1 95 52 30 17 
Plithinia curta, male t. . . . . . .. . ..... 82 100 82 80 53 40 27 
Coelosia modesta, male, t .......... .. . . ... 96 100 78 49 31 19 13 
Coelosia lepida, male, t ........... .. ....... 78 100 751 48 33 22 13 
Coelosia gracilis, male, t ........... ..... 95 100 74 52 43 26 17 
Syntemna separata, male, t ....... .... .. ... 102 100 85 64 51 - -
Syntemna rejecta, male, t ................. 100 100 72 46 35 27 21 
Syntemna longicornis, male ................ 97 100 63) 44 37 30 20 
Syntemna vittata, var. fasciata, male, t .... 113 100 ~i1 52 47 31 22 
~ntemna vittata? female ................. 118 100 54 45 32 23 

egophthalmidia occidentalis, male, t ....... 103 100 56 33 30 23 20 
Anat-ella sylvestris, male, t ...... . . . . . . . . . 93 100 98 81 54 39 32 
Docosia nigella, male, t ........... ....... 123 100 63 27 u 11 41 
Docosia nitida, male, t ............ ........ 119 100 71 33 28 22 22 
Docosia dichroa, male ..................... 119 100 57 19 16 12 Hi 
Trichonta triangularis, male,.var. a. t ....... 114 100 95 57 47 29 22 
Trichonta triangularis, male, t .. ·········· 106 100 88 53 39 27 25 

•· 

MIDDLE LEG. 

I I I I 
I 

I 
F T 1 2 3 I 

4 5 

90 132 102 52 31 18 13 
90 132 97 44 34 - -
98 150 84 49 32 21 16 

118 118 76 38 27 21 · 15 
132 142 100 42 26 19 13 
148 159 100 48 40 26 20 
- - -1 - -1 - -
- - - - -I - -
90 118 87 53 32 21 16 
93 132 108 54 40 24 u; 
97 127 104 60 36 20 16 
85 146 131 62 49 29 22 
85 143 203 88 38 - -
- - - - - - -
82 126 100 63 37 23 17 
- - - - - - -

118 140 87 43 28 20 15 
131 156 100 48 33 22 15 
142 140 111 51 38 30 21 
137 150 96 46 33 25 21 
115 130 85 45 33 26 22 
131 131 100 47 36 25 Hi 
132 132 9'i 43 36 - -
135 131 83 45 35 2f 1£ 
110 132 107 58 3~ 32 27 
15£ 141 7~ 36 25 18 36 
150 131 90 47 36 26 22 
148 126 7& 31 24 H) 24 
136 146 107 57 43 - -
131 140 97 49 3t 28 25 

H1sn LEG. 

! 

I I I F ! T 1 2 3 
I 

105 16~ 102 42 2E 
118 18( 110 43 2~ 
128 - - - -
148 17(1 82 36 27 
15~ 171 103 37 24 
- - - - -

125 180 116 53 33 
112 156 104 50 33 
136 175 106 4S 36 
131 181 113 55 33 
120 181 116 57 33 
124 193 122 5E 42 
126 162 124 62 31 

- - - - -
133 163 120 60 3(1 
144 200 100 38 27 
120 196 93 37 26 
156 210 108 43 26 
- 2001 115 43 3., 

167 208 117 46 33 
157 189 100 46 3l 
172 185 103 3~ 2!: 
157 20[ 107 47 36 
167 183 9l 45 31 
136 171 11, 4~ 29 
l7'i 20~ !Of 5( -
174 187 12~ 53 3t 
166 176 10( 4:: 36 
161 205 116 5( 36 
156 20(; IO'i 4-1 33 

I 4 ! 

15 
H 
-
18 
18 
-
1£ 
u 
22 
21 
25 
25 

t 
-
20 
U. 
2( 
22 
25 
25 
22 
22 
25 
26 
24 
-
3l 
2,J 
,_ 

25 

5 

10 
12 
-
12 
14 
-
15 
15 
16 
18 
18 
20 

6 
-
13 
13 
1 5 
15 
21 
21 
1 
1 
2 

8 
9 
0 

21 
2 
-

2 

2 
9 

2 
1 
-
2 2 

------------------------



J,EG MEASUREMENTS. 

These tables give the relative measurements of the joints of the legs, the fore tibia (T) being taken as 100-

Continued. 

Trichonta diffissa, male, c. t. . . . . . . . . . . . . . . 125 
Trichonta patens, female, t... . . . . . . . . . . . . . 122 
Trichonta bellula, male, t..... • . . . . . . . . . . . . 112 
Trichonta cincta, female, t................. 111 
Boletina sedula, male, t . . . . . . . . . . . . . . . . . . . 90 
Boletina se<lula, female, c. t. . . . . . . . . . . . . . . 94 
Boletina inons, female . . . . . . . . . . . . . . . . . . . . 93 
Boletin.a nacta, male, t. . . . . . . . . . . . . . . . . . . . 90 
Boletina obscura, male, t. . . . . . . . . . . . . . . . . . 100 
Boletina imitator, male, t. . . . . . . . . . . . . . . . . 80 
Boletina longicornis, male, t. . . . . . . . . . . . . . . 85 
Boletina triciacta, male . . . . . . . . . . . . . . . . . . . 103 
Boletina tricincta, female.... . . . . . . . . . . . . . 95 
Boletina notesce:is, male, t. . . . . . . . . . . . . . 91 
Boletina notescens, var. a., female. . . . . . . . . . 92 
Boleti~a hopkinsii? female... . . . . . . .... : 98 
Boletina gracilis, male, t . . . . . . . . . . . . . . . . . . 87 
Boletina delicata, male, t.................. 92 
Boletina cincta, male, t . . . . . . . . . . . . . . . . . . . 93 
Boletina melancholica, male, t . . . . . . . . . . . . . -
Boletina sobria, female. . . . . . . . . . . . . . . . . . . . 100 
Boletina obesula, female, t .......... --~~-· ... _ _91 

----Leia rrigra, maie,-t .. ::.---: .... :·:-.:.......... 112 
Leia dryas, male, t . . . . . . . . . . . . . . . . . . . . . . . 112 
Le~a plE;beja, male, t...................... 106 
Leia OPJma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Leia sfriata, var. a., male.................. 114 
Leia winthemH, male. . . . . . . . . . . . . . . . . . . . . 103 
Leia cincta, male......................... 120 
Leia decora, male . . . . . . . . . . . . . . . . . . . . . . . . 118 

FORE LEG, MIDDLE LEG. 

T l 1 I 2 I 3 I 4 I 5 

100 78 44 
100 78 45 
100 79 54 
10:J 77 -
100 85 52 
100 78 47 
100 - 72 40 
100 90 61 
100 70 36 
100 91 52 
100 80 49 
100 - -
100 70 40 
100 88 51 
100 81 47 
100 67 35 
100 80 54 
100 84 52 
100 62 45 
100 76 42 
100 64 41 
100 _ 70 _34 
100 80 40 
100 104 57 
100 87 47 
100 110 66 
100 123 78 
100 110 60 
100 - -
100 84 49 

30 
36 
37 

28 
29 
25 
47 
28 
35 
32 

22 
22 
21 

18 
19 
19 
27 
16 
22 
19 

18 
19 

136 
122 
133 
140 

16 107 
17 122 
15 106 
20 114 
2:) 120 
15 98 
13 100 

130 
140 
142 
140 
153 
148 
134 
145 
128 
131 
135 

86 
88 
92 
93 
97 
87 
82 

100 
76 
95 
90 

40 
45 
46 
47 
43 
39 
35 
58 
40 
39 
40 

30 
36 
31 
34 
27 
27 
25 
40 
30 
3() 
27 

221 
22 
25i 
251 
181 
18: 
16 1 

23' ml 
111 
20, 

- - - I 

30 18 14 114 117 70 37 30 171 
33 21 15 112 127 98 40 30 21 
33 21 16 119 139 95 45 33 19 

~~ ~I ~~ 1:8 1~0 ~2 ~o ~1 :oi 
34 - - 116 132 90 46 32 16i 
38 24 21 117 114 80 41 28 21 
18 15 14 - 121 83 41 28 15 
32 23 18 132 132 82 40 34 23 
25~17 --la l-16-----!3-31------18- - -3i1~28 49 
27 20 20 162 154 106 58 41 29 
43 27 23 160 160 106 50 37 27 
40 27 23 166 166 114 57 43 27 
47 28 23 156 172 112 53 37 24 
57 39 25 - - -
43 26 19 144 165 103 

47 30 
- 165 165 105 
24 172 160 -

48 
55 

38 
40 

24 
27 

HIND LEG. 

/ 
Tj 1 I 2 I 3 I 4 ! 5 

19! 160 195 100 37 
19' 1.56 200 98 40 
21. 146 196 92 42 
21 148 205 115 42 
151 - - - -
rn: 138 188 94 31 
14! 130 183 98 31 
201 131 189 122 52 
201 152 180 97 46 
14 124 170 106 35 
12 - - - -

15r ~~§ ri? 1?~ ii 
15 136 172 100 36 
17 142 189 111 -
181 149 183 98 43 

- I 132 169 104 44 
14 144 190 96 44 
17 138 173 - -
15j 124 182 97 38 

-~~H~: ½M rn~r !l 
23, 182 212 110 56 
201'· 160 220 100 47 
20 200 240 110 60 
22 184 236 110 50 

- - - -
19, 162 220 107 46 

:
7

1 182 226 111 = 

27 
33 
29 
34 

23 
25 
37 
32 
28 

35 
28 
17 

31 
31 
32 

28 

~i 
41 
30 
40 
35 

31 

21 
25 
23 
25 

16 
16 
23 
16 
17 

19 
19 
19 
21 

13 
14 
16 
20 

27 22 
22 15 

:l! :5 
19 
20 

17 
14 

er, 
➔ 
> 
➔ 

19 17 8 
-~~----r¥ -~ 

30 23 
27 20 i-< 

30 23 \0 :4 :0 ~ 
24 19 

________ 't-______________ ._· __________ _ 
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LEG MEASUREMENTS. 

These tables give the relative measurements of the joints of the, legs, the fore tibia (T) being taken as 100-

Concluded. 

FORE LEG. MIDDLE LEG. HIND LEG. 

NAME. 

I I I I I I I I I I I I I I I I j I 
F T 1 2 3 4 5 F T 1 2 3 4 5 F T 1 2 3 4 5 

I 

Leia sublunata, male ..................... 112 
1001 96 53 44 26 20 158 1 160 112 531 35 22 16 170 250 1041 48 33 22 18 

Leia ,·aria, female ........................ 98 100 - - - - - 140 162 115 57 38 27 23 166 217 - - - - -
Leia ventralis, female ..................... 102 100 84 40 32 22 22 148 152 94 42 32 24 24 184 220 96 40 32 22 22 
Leia cuneola, female ........ .. ············ 120 1001 104 50 35 26 20 - - - - - - - - - - - - - -
Leia bivittata, female ....... ..... ········· 104 100 83 43 35 23 17 143 143 97 47 37 23 18 162 204 95 45 38 27 18 
Leia oblectabilis, male .................... 118 1001 114 63 54 38 25 159 173 114 50 36 27 23 191 246 107 41 34 27 23 
Brachypeza bisignata var. divergens, male, t 114 100 84 68 47 36 32 159 146 136 77 57 41 34 191 191 136 59 45 36 32 
Cordy!a manca, female, c. t ................ 144 100 72 60 56 40 40 208 189 144 92 64 - - 232 248 168 68 56 48 40 
Cordy la re~ens, male ...................... 137 100 100 73 64 - - 168 182 164 82 73 50 36 227 236 164 68 59 36 27 
Cordyla sc1ta, male, t ..................... - 100 83 - - - - - - - - - - - - - - - - - -
Cordy la neglecta, male, t .................. 154 100 91 68 63 41 36 182 191 154 82 68 41 32 218 236 154 63 59 36 27 
Cordyla volucris, male, c. t ................ 142 100 92 67 62 46 37 150 175 158 - - - - 208 200 168 75 62 46 37 
Cordyla volucris, female ................... 130 100 71 58 46 37 33 166 150 124 75 58 46 37 208 192 142 66 58 42 33 
Rhymosia captiosa, male, t ................. 100 100 129 84 64 48 32 122 132 138 71 55 39 29 152 188 142 62 45 32 23 
Rhymosia imitator, male, t ................ 100 100 117 74 52 39 30 117 126 133 74 - - - 133 178 144 - - - -
Rhymosia akeleyi, male, c t ............... 96 100 111 82 ,59 41 30 119 122 126 66 44 33 26 141 165 132 51 41 26 18 
Rhymosia akeleyi, male, t ................. 100 100 120 83 60 43 30 120 140 133 70 50 33 27 147 183 132 57 37 27 20 
Rhymosia inflata, male, t .................. 100 100 114 74 58 39 26 116 123 119 68 51 32 26 136 168 130 55 36 26 19 
Rhymosia serripes, male, t ................. 90 100 160 85 60 30 25 - - - - - - - 140 185. 135 65 - - -
Rhymosia diffissa, male, t ................. 96 100 122 77 48 30 22 119 137 141 63 44 30 22 136 185 137 - - - -
Allodia crassicornis, var. a., male ....... .... 100 100 107 77 60 43 33 133 133 133 70 53 40 27 156 196 127 57 - - -
Allodia bulbosa, male, t ................... 90 100 133 57 40 30 23 - - - - - - - - - - - - - -
Allodia falcata, male, t .................... 86 100 109 72 57 38 28 102 124 124 59 48 33 28 138 166 131 4S 38 28 19 
Allodia actuaria, male, t ................... 100 100 112 - - - - - - - - - - - - - - - - - -
Allodia beata, male, t .. · ................... 121 100 88 64 - - - - - - - - - - - - - - - - -
Allodia deli ta, male, t ..................... - 100 89 74 fi2 40 34 - - - - - - - - - - - - - -
Allodia callida, male, t . . . . . . ............. 100 100 91 64 54 36 27 136 136 114 63 50 32 23 - - - - - - -
Allodia bella, male, t ...................... 106 100 87 73 53 40 33 - - - - - - - 166 207 140 60 40 27 20 
Allodia elata, male, f ..................... 100 100 83 72 56 39 31 139 139 125 69 55 33 28 166 195 134 61 45 33 22 

.. 

CJ,) 
ti) 

c.,,, 
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Explanation of Plates. 

Abbreviations used in the explanation of the plates of ~he hypopygia. 
da · = dorsal aspect, va = ventral aspect, ma == mesal aspect, la = 

lateral aspect, a = median ventral plate, s = superior fo;ceps, i = infe
rior forceps. 

Plate. 

Hypopygia. Magnification x 60 unless otherwise noted. 
98. Leia cincta, median ventral process, c, limb of forqeps. 
99. L. decora, la a, median sclerite, x 35. I . • 

100. L. opima, x 35. 
IOI. L. sublunata, x 35. 
102. Phthinia curta, x 35. 
103. Coelosia lepida, ma of limb. 
104. C. modesta, c and b, limbs. 
105. Syntemna rejecta, x 35. 
1o6. S. vittata, 1.,ar fasciata, b is la of c. 
107. Anatella silvestris, la. 
108. Docosia dichroa, terminal appendage of lateral scle~ite. 
109, D. nigella, x 20. 
no. D. nitida. 
I 11. Trichonta triangularis, forceps limb, x 35. 
112. T. bellula, forceps. 
I 13. T. diffissa, forceps. 
I 14. T. patens, forceps. 
II5. Cordyla manca, b', ma of b. 
116. C. scita. 
117. C. volucris, ma. Forceps. 
118. C. recens. Forceps. 
119. C,. neglecta. Forceps: 
120. Brachypeza bisignata var. divergens, latero-dorsal aspect, x 20. 

121. Rhymosia serripes, x 35. 
122. R. infiata, x 20. 

123. R. imitator, x 35. Forceps. 
124. R. akeleyi, x 35. Apex of hypopygium. 
125. R. captiosa, x 20 . 

. 126. R. diffissa, b = va-la, b' = da of b, x 35. Forceps! 
127. Allodia crassicornis, var a, x 35. Forceps. 
128. A. crassicornis, var c, x 35. Forceps. 
129. A. bulbosa. Forceps. 
130. A. ac'tuaria. Forceps. 
131. · ,(1. falcata. :Forceps. 
132. A. elata. Force]}S. 
133. A. bella. Forceps. 
134. A. beata, x 40. Forceps. 
135. A. callida, x 40. Forceps. 
136. A. delita, x. 45. Forceps. 
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Plate. 

Hypopygia. Magnification x 35 unless otherwise noted. 

i37. Gncriste megarrhina, da. 
138. G. macra, forceps, ma. 
139. G. megarrhina, forceps, ma. 
140. Acnemia psylla, v.ar. da. Forceps. 
141. A. psylla, da, x 45. 
142. Rondaniella abbreviata. 
143. N euratelia silvatica, da, x 45. 
144. N. scitula, da. 
145, N. nemoralis, inner appendage of s, da x 6o. 
146. Boletina obscura. 
147. B. cincta. 
148. B. melancholicus, median ventral lobe, x 6o. 
149. B. melancholicus, forceps, x 60. 
150. B. imitator, x 20. 
15 I. B. gracilis, forceps. 
152. B. longicornis, x 25. 
153. B. notescens, forceps, x 6o. 
154. B. arctica, after Riibsaamen. 
155. B. nacta, apex of forceps, x 60. 
156. B. sciarina, forceps, after Dziedzicki. 
157. B. tricincta, forceps. 
158. B. delicata, va, median ventral lobe. 
159. B. delicata, da, upper lateral lobe. 
16o. B. delicata, va. lower lateral lobe. 
161. B. notescens, var. a, ovipositor. • 
162. Leia mel<rna. 
161. L. nigra. 
164. L. winthemii. 
165. L. striata, var. a, forceps la, x 6o. 
166. L. plebeja, forceps, la, x 60. 
167. L. oblectabilis, forceps, la, x 6o. 
168. L. dryas. 

Plate. 

169. Gnoriste megarrhina. 181. B. melancholica. 
170. G. macra. 182. B. imitator. 
171. Acnemia psylla. 183. B. gracilis. 
172. A. fiaveola. 184. B. longicornis. 
173. Rondaniella abbreviata. 185. B. notescens. 
174. N euratelia silvatica. 186. B. sobria. 
175. N. eminens. 187. B. tricincta. 
176. N. nemoralis. 188. B. delicata. 
177. Leptomorphus ypsilon. 189. B. obesula. 
178. Allocotocera parvula. 190. B. inops, var. a. 
179,. Boletina obscura. 191. B. sedula. 
18o. B. cincta. 192. B. nacta. 

\ 
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193. Leia varia. 199. L. striata, var. 
194. L. mel<ena. 200. L. plebeja. 
195. L. nigra. 201. L. oblectabilis. 
196. L. ventral is. 202. L. dryas. 
197. L. cuneola. 203. L. cincta. 
198. L. win th em ii. 204. L. decora. 

Plate. 

205. Leia opima. 224. C ordyla manca. 
200. L. sublunata. 225. C. scita. 
207. L. bivittata. 226. C. volucris. 
2o8. Phthinia curta. 227. C. recens. 

·i 209. P. tanypus. 228. C. neglecta. 
210. C oelosia gracilis. 229. Brachypeza bisigtzata, var 
21 I. C. lepida. divergens. 
212. C. modesta. 230. Rhymosia sp a. 
213. Syntemna rcjecta. 231. R. sp. b. 
214. S. vittata. 232. R. scrripes. 
215. S. separata. 233. R. infl,ata. 
216. M egophthalniidia occidentalis. 234. R. imitator. 
217. Anatella silvestris. 235. R. akeleyi. 

i 

218. Docosia dichroa. 236. R. captiosa. 
I 219. D. nigella. 237. R. diffissa. 

• I 

220. D. nitida. 238. A llodia crassicornis, var. a. 
221. Trichonta triangularis, 239, A. bulbosa. 
222. T. diffissa. 240. A. actuaria. 
223. T. patens. 

Plate. 

241. Docosia dichroa. 244. Leia winthemii. 
242. Exechia. 
243. Boletina vittata (Europe). 

245. Mycetophila pun~tata. 
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Figs. 98 to 136. Details of hypopygia. 

98-101, Leia. 102, Phthinia. 103-104, Coelosia. 105-106, Syntemna. 
107, Anatella. 108-110, Docosia. 111-114, Trichonta. 115-119, Cordyla. 

120, Brachypeza. 121-126, Rhymosia. 127°136, Allodia. 





Figs. 137 to 168. Details of h ypopygia. 
137-139, Gnoriste. 140-141, Acnemia. 142, Rondaniella. 143-145, Neuratelia. 

146-160, Boletina. 161, Boletina (ovipositor). 162-168, Leia. 
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Figs. 169-170, Gnoriste. 171-172, Acnemia. 173, Rondaniella. 

174-176, Neuratelia. 177, Leptomorphus. 178, Allocotocera. 

179-192, Boletina. 193-204, Leia (Neoglaphy,-optera). 
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Figs. 205-207, Leia (Neoglaphyroptera) . 208-209, Phthinia. 210-212, Coelosia. 
213-215, Syntemna. 216, Megophthalmiclia. 217, Anatella. 218-220, Docosia. 
221-223, Trichonta. 224-228, Cordy la. 229, Brachypeza. 230-237, Rhymosia. 
238-240, Alloclia (+ Brachycampta). 
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241, Docosia. 242, Exechia. 243, Boletina. 244, Leia (Neoglaphyroptera) 

245, Mycetophila. Photographed from balsam mounts. 





METEOROLOGICAL OBSERVATIONS. 

For many years the meteorological apparatus was located in 
the Experiment Station building and the observations were 
made by members of the Station Staff. June 1, 19u, the 
meteorological apparatus was removed to Wingate· Halt and 
the observations are in charge of Mr. James S. Stevens, pro
fessor of physics in the University of Maine. 

January 1, 1911 to May 31, 19u, the instruments used were 
at Lat. 44° 54' 2" ~- Lon. 68° 4o' 11" \V. Elevation 150 feet. 
From June 1,. 191 I, to December 31, 19II, the instruments used 
were at Lat. 44 ° 54' 2

11 N. Lon. 64 ° 40' 511 W. Elevation 135 
feet. 

The instruments used are the same as those used in preceding 
years, and include : Wet _and dry bulk thermometers; maxi
mum and minimum thermometers; rain-gauge; self-recording 
anemometer; vane; and barometer. The observations at 
Orono now form an almost unbroken record' of forty-three 
years. 



METEOROLOGICAL SUMMARY FOR 1911. 

Observations Made at the Maine Experimental Statjon. 

,_; ,_; ,_; 
0 '1) '1) 

~ 
..0 ,_; ..0 

'1) 

~ ..0 1911. d .g s '1) s s e Q) ::, $ ..0 '1) d oil ::, ;,:. ;,:. .8 ~ .:: ..0 @ ... .:: bl) A > d 0 d '1) A d ::, "3 ::, '1) C) 0 CD '1) 

...,, i:.. ~ < ~ ...,, ...,, < w. 0 z ~ ~ E--

Highest temperature ............ 48.0 45.0 53.0 
I 

85.0 96.0 85.0 96.0 88.0 81.0 73.0 63.0 58.0 

Lowest temperature ............ -20.0 -22.0 -12.0 9.0 26.0 38.0 48.0 40.0 25.0 22.0 7.0 -4.0 

Mean temperature .............. 18.15 14.56 25.2 40.9 59.25 62.30 71.2 66.2 57 .2 46.10 34.40 28.00 43.62 

Mean temperature in 43 years .... 16.39 18.82 28.43 40.82 52.64 61.97 67.20 65.10 57.55 
·r: 

45.25 34.36 20.75 42.39 

Total precipitation in inches ..... 3.21 2.78 3.97 1.18 0.75 4.60 4.45 2.94 3.05 1.94 3.28 3.91 ....... 36.06 

Mean precipitation in 43 years .... 4.23 3.83 4.20 2.881 3.38 3.48 3.25 3.43 3.49 3.77 3.62 3.69 ....... 43.30 

Number of days with precipitation 
I 

i 
! 

of . 01 inches or more. ... ..... 11 8 11 7 5 11 10 6 I 12 8 10 7 ······· 106 

Snow fall in inches .............. 19.75 24.5 24 6 ······· .. ··•· . ... .... ······· ······· Trace .. Trace .. 8.00 . ...... 76.25 

Mean snow fall in 43 years ....... 22.63 21.8 16.1 5.5 0.2 ···•·· ... .... ....... ······· 0.76 7.5 16.6 ....... 91.11 

Number of clear days ........ ... 9 12 14 13 

I 

11 4 3 5 2 13 18 9 ······· 113 

Number of fair days ... ... .. .... 8 6 2 8 6 16 22 14 

I 

15 9 4 9 ....... 119 

Number of cloudy days ....... 14 10 15 9 14 10 6 12 13 

1383: 

8 13 ....... 133 

Total movement of wind in miles. 5987 5246 ,5816 5423 5551 2687 3132 3271 13641 5874 4008 ....... 54526 
I 
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Monthly and Annual Precipitation (as rain) for the Ye~r 1911. 

~ I I 
I I I I I 

~ I ~ t; 8TATIONS. 8 ..ci i ~ 

I 
Cl) ::I ::I 8 ;;. ;;. 

d ..0 ·.:: 

I 

d 

I 

QI) 

~ Q) ~ 0. ~ ::I ~ ::I ..., ~ :::::1 ~ :::::1 ..., ..., ~ 

Bar Harbor ......................................... 4.55 4.14 4.35 uol !ool 3.51 4.41 1.90 
Cornish .............................. , .............. 2.94 3.46 4.29 1.16 3.04 3.84 3.13 
Eastport ......•..................................... 2.98 2.47 3.68 2.55 0.13 5.07 3.50 2.53 
Fairfield ......•..................................... 1.98 2.19 4.03 0.58 1.34 2.21 2.75 2.38 
Farmington ......................................... 1.96 2.06 5.54 · ·o:isi 1.20 .. 2.68 3.90 
Gardiner ........................... , ................. 2.73 2.51 4.60 1.10 3.57 5.43 2.59 
Greenville ........................................... 2.91 2.68 4.95 1.24 0.40 3.85 4.04 4.06 
Houlton ............................................ 1.25 0.85 1.65 0.951 0.03 1.95 2.11 2.80 
Lewiston ............•............................... 2.~5 2.69 5.04 1.00 0.56 3.88 5.64 2.34 
Madison ............................................ 2. 8 1. 77 5.71 0.93i 0.59 5.33 4.91 7.01 
Millinocket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... 2.87 1.96 4.26 1.081 0.51 5.06 ...... 3.90 
North Bridgton ...................................... 2.75 2.56 4.31 0.911 1.35 2.88 3.89 2.82 
Orono .............................................. 3.21 2.78 3.97 1.18 0.75 4.60 4.45 2.94 
Patten .............................................. 3.13 1.47 3.65 1.02 2.58 4.46 3.73 4.55 
Portland ............................................ 2.58 5.02 5.60 2.25 1.371 2.74 4.71 2.56 
Presque Isle ..................................... 2.681 1.02 1.81 1.03 0.34. 

2:15 ·2:46 2.87 
Rumford Falls ....................................... 1.97 2.58 4.16 0.76 0.881 4.85 
Winslow ............................................ 2.241 1.40 3.83, 0.59 0.61 4.171 4.43 2.63 

I I 

No reports were printed from the stations in the months where blanks occur. 
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REPORT OF . TREASURER FOR FISCAL YEAR 
ENDING JUNE 30, I9I r. 

------ ~atc~l A~-au:~- General -1-n-sp_e_c __ _ 

RECEIPTS. fund. j fund_. ___ a_c_co_u_n_t_. __ t_io_n_s_._ 

Balance July 1, 1910 .................................... . $46 79 

Treasurer of United States ............ $15 ,000 00 $15 ,000 00 

State .............................. . t9 ,688 26 

Sales, etc .......................... . 1,894 74 

Analysis fees . . . . ................... . 1,837 43 

Total ....... . 
*Deficit .................... . 

. .... $15 ,000 00 $15 ,000 00 $2 ,658 93 $11 ,572 48 
123 52 

1$11 ,696 00 

DISBURSEMENTS. 
Salaries ....... . $5 ,609 83 $13 ,927 11 $1 ,157 92 $8 ,622 96 

Labor ................... •••.••••••· 

Publications ........................ . 

Postage and stationery .............. . 

Freight and express ................. . 

Heat, light and power ............... . 

Chemical supplies ................... . 

Seeds, plants and sundry supplies. 

Fertilizers ....................... . 

Feeding stuffs ....................... . 

Library ...................... . 

Tools, implements and machinery .. 

Furniture and fixtures ............... . 

Scientific apparatus ................. . 

1,980 51 98 05 9 38! 

158 25 

454 51 ......... . 

416 05 31 89 

551 021 ........ .. 
I 

194 011 ......... . 
I 

641 5?i 
678 09! 

1,401 48 

809 isl 
484 63! 

287 59 

293 86 

258 '98 

23 17 

58 12 

12 88 

336 45 .. 

13 75 1 

3 30 

41 43 

2 25 

Live stock. . . . . . . . . . . . . . . . . . . . . . . . . . 125 21: 51 00 9 30 

442 75 

247 48 

141 84 

534 91 

55 23 

445 76 

Traveling expenses.................. 250 27i 158 52 . . . . . . . . . . 1,103 45 

Contingent expenses. . . . . . . . . . . . . . . . . . 56 25; . . . . . . . . . . 57 50 101 62 

Buildings . . . . . . . . . . . . . . . . . . . . . . . . . . . 607 70 43 83 

Balance, June 30, 1910 ............... 
1

• • • • • • • • • • • • • • • • • • • • 1 ,364 10 

Total. .......................... $15 ,000 001$15 ,000 00 $2 ,658 93 $11 ,696 00 

* This is only an apparent deficit as the inspection year ends with the State year 
December 31. 

t Due but not paid July 1, 1911. 
The classified report does not include $1,000.00 paid for services and feeding stuffs in 

poultry investigations by the U.S. Department of Agriculture, an appropriation of $5,200 
from the State for printing Station publications nor the receipts and expenditures for food 
packed under inspection. 
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FERTILIZER INSPECTION. 

The law regulating the sale of commercial fertilizers in this 
State formerly called for the publication of two bulletins each 
year. The first of these, issued in the early spring, contained 
the analysis of the samples received from the manufacturer 
guaranteed to represent within reasonable limits the goods to 
be later placed upon the market. The second bulletin contained 
the analysis of the samples collected in the open market by a 
representative of the Station. 

It has been found by long experience that the results of the 
analysis of samples collected by representatives of the Station 
are a safer guide in the purchase of fertilizers than those of the 
manufacturers' samples. The Legislature of 1909 changed the 
law relative to publication so that hereafter only one fertilizer 
bulletin will be published each year. This will contain the re
ports of the analysis of the samples collected by the Station 
representatives of fertilizers sold in Maine during the year. 
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CHIEF REQUIREMENTS OF THE LA w. 

The law applies to "any material used for fertilizing purposes, 
the price of which exceeds ten dollars a ton." For many years 
the sale of materials other than mixed goods was so small that 
no notice was taken of it. As time went on, however, with the 
propagation of the ideas of home mixing, the demand for chem
icals increased. For the last few years the most comn1on chem
icals such as acid phosphate, ground bone, nitrate of soda and 
the various potash salts are regularly licensed by the companies 
handling them. In the case chiefly of companies manufactur
ing in the State it happens that other fertilizing constituents are 
sold in small amounts and primarily for experimental purposes. 
While the law is explicit there will until further notice, be no 
prosecutions made by the Director of the Maine Agricultural 
Experiment Station for the sale without license of small 
amounts of these more unusual fertilizing constituents, provided 
the company can show that these goods were sold in good faith 
for experimental purposes. As a part of the indication that 
the goods were thus sold it should be explained to the customer 
exactly under what conditions the goods are sold; that they 
are unlicensed; that they have not been or are not likely to be 
analyzed by the Director of the Maine Experiment Station and 
that the Director holds himself in no way responsible for the 
quality of these unlicensed goods sold for experimental pur
poses. Their sale is allowed because the Director does not 
regard it as the purposes of the law to either hamper ordinary 
business or hinder experiments on the part of the farmer. 
Whenever any goods thus offered experimentally come to be 
sold in considerable amount they must be licensed the same as 
other fertilizing materials. 

The Brand. Each package shall bear, conspicuously printed, 
the following statements : 
. The number of net pounds contained in each package. 

The name or trade mark under which it is sold. 
The name of the manufacturer or shipper. 
The place of manufacture. 
The place of business of manufacturer or shipper. 
The percentage of nitrogen or its equivalent in ammonia. 
The percentage of potash soluble in water. 
The percentage of phosphoric acid in available form. 
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The perrc ntage of total phosphoric acid. 
The Certificate. There shall be filed annually between Nov. 

T 5 and Dec. I 5 with the Director of the Station a certificate 
ccntaining an ,accurate statement of the brand. This certificate 
applies to the next succeeding calendar year. 

Analysis Fee. For each brand of fertilizer sold or offered for 
sale in the State there shall be paid annually "an analysis fee 
as follows: Ten dollars for the phosphoric acid and five dollars 
each for the nitrogen and potash contained or said to be con
tained in the fertilizer." 

The License. Upon the paymeqt of the fee and receipt of the 
certificate the Director of the Station "shall issue a certificate 
of compliance." 

Penalty. Violations of the law are punishable "by a fine not 
ex_ceecling one hundred dollars for the first offense and not 
exceeding two hundred dollars for each subsequent offense." 

E:recuti'Ve. The Director of the Station is directed to collect 
and analyze samples of all fertilizers sold in the State; to pub
lish the results of the analyses together with additional in for
mation of public benefit; and to diligently enforce the pro
visions of the law. 

The full text of the law is printed in Official Inspections 12. 

A copy will be sent on request made to the Director of the 
Experiment Station, Orono, Maine. 

FERTILITY AND PLANT Fooo. 

To produce profitable crops and at the same time to maintain 
and even to increase the 'productive capacity of the soil may 
rightly be termed "good farming." Many farmers are able to 
do this, and the knowledge of how to do it has been largely · 
acquired through years of experience, during which the char
acter of the soil, its adaptability for crops, and the methods of its 
management and manuring have been made the subjects of care-: 
ful study, without, however, any definite and accurate knm~·l
edge concerning manures and their functions in relation to 
soils and crops. Those who desire to study these questions, are 
invited to write to the S~1perintenclent of the Extension De
partment of the College of Agriculture, University of Maine, 
Orono, Maine, who will gladly send a list of suitable books and 
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give full information relative to correspondence courses on this 
subject.* 

Soils vary gt"eatly in their capabilities of supplying food to 
crops. Different ingredients are deficient in different soils. 
The way to learn what materials are proper in a given case is by 
observation and experiment. The rational method for deter
mining what ingredients of plant-food a soil fails to furnish in 
abundance, and how these lacking materials can be most eco
nomically supplied, is to put the questions to the soil with differ
ent fertilizing materials and get the reply in the crops pro
duced. How to make these experiments is explained in Cir
cular No. 8 of the Office of Experiment Stations of the U. S. 
Department of Agriculture. A copy of this circular can be 
had by applying to the Secretary of Agriculture, Washington, 
D. C. 

The chief use of fertilizers is to supply plant-food. It is good 
farming to make the most of the natural resources of the soil 
and of the manures produced on the farm, an<l to depend upon 
artificial fertilizers only to furnish what more is needed. It is 
not good economy to pay high prices for materials which the 
soil may itself yield, but it is good economy to supply the lack- "', 
ing ones in the cheapest way. The rule in the purchase of costly 
commercial fertilizers should be to select those that supply, in 
the best forms and at the lowest cost, the plant-food which the 
crop needs and the soil fails to furnish. 

Plants differ widely with respect to their capacities for gath
ering their food from soil and air; hence the proper fertil'izer 
in a given case depends upon the crop as well as upon the soil. 
The fertility of the soil would remain pr.actically unchanged if 
all the ingredients removed in the various farm products were 

· restored to the land. This may be accomplished by feeding the 
crops grown on the farm to animals, carefully saving the 
manure and returning it to the soil. If it is practicable to 
pursue a system of stock feeding in which those products of the 
farm which are comparatively poor in fertilizing constituents are 

I I '~ 
•This Station has a circular on Home Mixed Fertllizers that may be had on 

request to Director Chas. D. Woods, Orono. Farmers' Bulletin 44 of the u. ~
Department of Agriculture discussing commercial fertilizers wlll be sent to any 
1.ddress on application to the Secretary of Agriculture, Washington. D. C. The 
Maine Bulletin, Vol. XI, No. 5, discusses The Restoration of Fertility and Com
·mercial Fertilizers. This can be obtained by writing the College of Agricul
ture, Orono, Maine. 
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exchanged in the market for feeding stuffs of high fertilizing 
value, the loss of soil fertility may be reduced to a minimum, or 
there may be an actual gain in fertility. 

CONSTITUENTS OF FERTILIZERS. 

The only ingredients of plant-food which we ordinarily need 
to consider in fertilizers are potash, lime, phosphoric acid, and 
nitrogen. The available supply of lime is often insufficient; 
hence one reason for the good effect so often observed from the 
application of lime, and of plaster, which is a compound of lime 
and sulphuric acid. The remaining substances, nitrogen, phos
phoric acid and potash, are the most important ingredients of 
our common commercial fertilizers, both because of their 
scarcity in the soil and their high cost. It is in supplying these 
that phosphates, bone manures, potash-salts, guano, nitrate of 
soda, and most other commercial fertilizers are chiefly useful. 

The term "form" as applied to a fertilizing constituent has 
reference to its combination or association with other constitu
ents which may be useful, though not necessarily so. The form 
of the constituent, too, has an important bearing upon its avail
ability, and hence upon its usefulness as plant food. Many 
materials containing the essential elements are practically worth
less as sources of plant-food because the form is not right; the 
plants are unable to extract them from their combinations; they 
are "unavailable." In many of these materials the forms may 
be changed by proper treatment, in which case they become val
uable not because the element itself is changed, but because it 
then exists in such form as readily to feed the plant. 

Nitrogen is the most expensive of the three essential fertiliz
ing elements. It exists in three different forms, organic nitro
gen, ammonia and nitrate. 

Organic nitrogen exists in combination with other elements 
either as vegetable or animal m~tter. All materials containing 
organic nitrogen are valuable in proportion to their rapidity of 
decay, because change of form must take place before the nitro
gen can serve .as plant food. Organic nitrogen differs in availa
bility not only according to the kind of material which supplies 
it, but according to the treatment it receives. 

Nitrogen as ammonia usually exists in commercial manures in. 
the form of su!J>hate of ammonia and is more readily available 
than organic nitrogen. While nitrogen in the form of ammonia 
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is extremely soluble in water, it is not readily removed from the 
soil by leaching, as it is held by the organic compounds of the 
soil. . 

Nitrogen as nitrate exists in commercial products chiefly as 
nitrate of soda. Nitrogen in this form is directly and imme
diately available, no further changes being necessary. It is 
completely soluble in water, and diffuses readily throughout the 
soil. It differs from the ammonia compounds in forming no 
insoluble compounds with soil constituents and may be lost by 
leaching. 

Phosphoric acid is derived from materials called phosphates, 
in which it may exist in combination with lime, iron; or alumina 
as phosphates of lime, iron or alumina. Phosphate of lime is 
the form most largely used as a source of phosphoric acid. 
Phosphoric acid occurs in fertilizers in three forms: That solu
ble in water and readily taken up by plants; that insoluble 
in water but still· readily used by plants and known as "re
verted"; and that soluble only in strong acids and consequently 
very slowly used by the plant. The "soluble" and "reverted" 
together constitute the "available" phosphoric acid. The phos-
phoric acid in natural or untreated phosphates is insoluble in '--, 
water, and not readily available to plants. If it is combined 
with organic substances as in animal bone, the rate of decay is 
more rapid than if with purely mineral substances. The insol-
uble phosphates may be ·converted into soluble forms by treat-
ment with strong acids. Such phosphates are known as acid 
phosphates or superphosphates. The "insoluble phosphoric 
acid" of a high cost commercial fertilizer has little or no value 
to the purchaser because at the usual rate of application the 
quantity is too small to make any perceptible effect upon the 
crop, and because its presence in the fertilizer excludes. an equal 
amount of more needful and vf-luable constituents. 

Potash in commercial fertilizers exists chiefly as muriates and 
sulphates. With potash the form does not exert so great an 
influence upon availability as is the case with nitrogen and 
phosphoric acid. All ordinary forms q.re freely soluble in water, 
and are believed to be nearly if not quite equally available as 
food. The form of the potash has an important influence upon 
the quality of certain crops. For example, the results ·of experi
ments seem to indicate that the quality of toba<;co, and certain 
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other crops, is unfavorably influenced by the use of muriate of 
potash, while the same crops show a superior quality if materials 
free from chlorides have been used as the source of potash. 

VALUATION OF FER'I'ILIZERS. 

The agricultural value of any fertilizing constituent is meas
ured by the value of the increase of the crop produced by its 
use, and is, of course, a variable factor, depending upon the 
availability of the constituent, and the value of the crop pro
duced. The form of the materials used must be carefully con
sidered in the use of manures. Slow-acting materials cannot be 
expected to give profitable returns upon quick-growing crops, 
nor expensive materials profitable returns when used for crops 
of relatively low value. 

The agricultural value is distinct from what is termed "com
mercial value," or cost in market. This last is determined by 
market and trade conditions, as cost of production of the crude 
material, methods of manipulation required, etc. Since there 
is no strict relation between agricultural and commercial or 
market value, it may happen that an element in its most avail
able. form, and under ordinary conditions of high agricultural 
value, costs less in market than the same element in less avail-

'·, able forms and of a lower agricultural value. The commercial 
value has reference to the material as an article of commerce, 
hence commercial ratings of various fertilizers have reference 
to their relative cost and are used largely as a mea_ns by which 
the different materials may be compared. 

The commercial valuation of a fertilizer consists in calculating 
the retail tracle-value or cash-cost at freight centers ( in raw 
materials of good quality) of an amount of nitrogen, phosphoric 
acid and potash equal to that contained in one ton of the fer-

. tilizer. Plaster, lime, stable manure and nearly all o·f the less 
expensive fertilizers have variable prices, which bear no close 
relation to their chemical composition, but guanos, superphos
phates, and similar articles, for which $20 to $75 per ton are 
paid, depend for their trade value exclusively on the substances, 
nitrogen, phosphoric acid and potash, which are comparatively 
costly and steady in price. The trade-value per pound of the 
ingredients is reckoned from the current market prices of the 
standard articles which furnish them to commerce. The con-
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sumer, in estimating the reasonable price to pay for high-grade 
fertilizers, should add to the trade-value of the above-named 
ingredients a suitable margin for the expenses of manufacturer, 
etc., and for the convenience or other advantage incidental to 
their use. 

For many years this Station has not printed an estimate of 
the commercial value of the different brands licensed in the 
State. If anyone wishes to calculate the commercial value he 
can do so by using the trade values adopted for 19w by the 
Experiment Stations of Connecticut, Maine, Massachusetts, 
New Hampshire, New Jersey, Rhode Island and Vermont. 
These valuations represent the average retail prices at which 
these ingredients could be purchased during the three months 
preceding March r, 1910, in ton lots at tide water in southern 
New England. On account of the greater distance from the 
large markets the prices for Maine at tide water would probably 
be somewhat higher than those quoted. 

TRADE VALUES OF FERTILJ..ZING INGREDIENTS FOR 1910. 

Cents 
per pound 

Kitrogen in nitrates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
in ammonia salts. . . . . . . . . . . . . . . . . . . . . . . . . 16 

Organic nitrogen in dry and fine ground fish. meat and 
blood, and in mixed fertilizers ... . 

in fine bone and tankage .......... . 
in coarse bone and tankage ........ . 

Phosphoric acid, water-soluble ..................... . 
citrate-soluble ................... . 

20 

20 

in fine ground bone and tankage. . . . 4 
in coarse bone and tankage. . . . . . . . 3_½ 
i11 cotton seed meal, castor pomace 

and ashes . . . . . . . . . . . . . . . . . . . . . 3¼ 
in mixed fertilizers, if insoluble in 

ammonium citrate . . . . . . . . . . . . . . 2 

Potash as high grade sulphate and in forms free from 
muriate or chlorides. . . . . . . . . . . . . . . . . . . . . . 5 

as muriate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4¼ 

RULES FOR CALCULATING VALUATION OF FERTILIZERS. 

The commercial valuation will be accurate enough as a means 
of comparison if the following rule is adopted : 
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Multiply 4.0 by the percentage of nitrogen. 
Multiply o.8 by the percentage of available phosphoric acid. 
Multiply 0.4 by the percentage of insoluble phosphoric acid. 
Multiply 1 .o by the perc~entage of potash. 
The sum of these 4 products will be the commercial valua

tion per ton on the basis taken. 
Illustration. The table of analyses shows a certain fertilizer 

to have the following composition: Nitrogen 3.30 per cent; 
Available phosphoric acid 8.oo per cent; Insoluble phosphoric 
acid 1 .oo per cent; Potash 6.oo per cent. The valuation in this 
case will be computed thus: 
Nitrogen, 
Available phosphoric acid, 
Insoluble phosphoric acid, 
Potash, 

4.0 X 3.30, 
o.8 X 8.00, 
0.4 X 1.00, 

1.0 X 6.00, 

$13 20 

6 40 
40 

6 00 

$26 00 

Since this rule assumes all the nitrogen to be organic and all 
the potash to be in the form of the sulphate, it is evident that the 
valuations thus calculated must not be taken as the only guide in 
the choice of a fertilizer. In every case the farmer should con
sider the needs of his soil before he begins to consider the cost. 
[n many instances a little careful experimenting will show him 
that materials containing either nitrogen, potash, or phosphoric 
acid alone will serve his purpose as fully as a "complete fer
tilizer," in which he must pay for all three constituents, whether 
needed or not. 

WOOD ASHES. 

Wood ashes while quite extensively sold in Maine as a fer
tilizer are not sold at a price that pds them into the class of 
materials that come under the inspection laws. Most every 
farmer and particularly those who are engaged in producing 
bay on rather heavy or clay loam lancls, know the value of 
these materials for fertilizing purposes ancl there is no question 
but they are a valuable addition to the stock of substances used 
as manures. 

While ashes are valuable and we would not wish to discour
age their use in any way we would caution the farmer against 
purchasing promiscuous lots, of which he has no knowledge of 
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the manner in which they were produced, unless· they carry 
a guaranteed analysis from a reliable party. Their greatest ... 
money value depends upon the potash they contain and this 
element varies greatly depending on the wood from which 
they were made, manner of burning and whether protected 
from rains after burning. Potash is volatile at high tempera
tures and consequently when ashes are burned hard as they 
sometimes are in furnaces a part of the potash is lost. For 
this reason, particularly when they are bought for their pot
ash content, the farmer shoul_d have a guaranteed analysis of 
_water soluble _potash content. In estimating the agricultural 
value, however, one should not lm;e sight of the fact that 
ashes contain quite an amount of phosphoric acid and a large 
amount of lime. · To these two latter constituents the bene
ficial action of ashes is probably often due as much as to the 
potash they contain. The Station has no funds for making 
free analyses of ashes but will make them at cost of the chem
ist's time. The necessity of such analysis is shown by the va
riations given in the following table. 

Highest; Lowest and Average Amounts of Phosphoric Acid, 
Potash and Lime in ioo Pounds of Ashes. 

Phos- Potnsb 
KINDS OF ASHES. phoric Solub!P Lime. in acid. water 

Unleached ashes. % % % 
Hard wood highest 6.0 10.4 39.0 

lowest 2.0 5.2 81. 7 
average 3.3 8.0 36.5 

Mill furnace ashes. 
Soft wood highest 2.7 4. 7 46.2 

lowest 1.3 0.9 35.9 
average 1. 7 3.5 42.8 

Canada ashes car lots. 
highest - 6.6 -
lowest - 3.3 -
average - 5.0 -

Leached ashes. 
average. 1.7 0. 7 26.5 

NEW ENGLAND MINERAL FERTILIZER. 

Occasionally during the past 25 years there have been zealous 
advocates of the use of ground rock as a fertilizer. Soil is 
formed by the weathering of rocks by the slow processes of 
time. Dreamers, and it is to be earnestly hoped their dreams 
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may some time come true, have in their imagination seen the 
stone walls that encumber so many New England fields con
verted by mechanical and chemical processes into forms avail
able for the production of fruit, grain, hay, roots and tubers 
for the food of man and other animals. 

In 1909 the American Health Association of Clifton, New 
Jersey, published a most remarkable 100-page pamphlet entitled 
"The Fertility of the Soil and Life or Death. A Treatise on 
the Use of Lava and its Influence on the Evolution of Plants, 
Animals and Men," by the "Professor of Polaric Nutrition· at 
the Divine Science University." After a number of pages 
which are apparently designed to befog the mind of the reader, 
several different brands of lava such as the Mount Pelee Brand, 
Mount Vesuvius Brand, the Coma Brand, Chimborazo Brand 
for Trees, the Etna Brand for Sandy Soils, are exploited. In 
most of the descriptions it is ingenuously suggested that these 
various brands of lava be used in connection with barnyard 
manure or else upon rich soils. The Department of Agricul
ture of the American Health Association were willing to part 
with these brands for prices varying from $i5.oo to $30~00 per 
ton, f. o. b. Passaic, New Jersey. 

In 1910 the New England Mineral Fertilizer and Chemical 
Company of Boston, Mass., were licensed to sell in Maine New 
England Mineral Fertilizer which was guaranteed to contain no 
nitrogen or ammonia, a trace of available phosphoric acid, a 
trace of· total phosphoric acid and a trace of potash. When 
the application for the license was received, the question natur
ally came up as to whether such a material could be licensed 
under the fertilizer law of the State. The law applies to "any 
material used for a fertilizing purpose, the price of which ex
ceeds ten dollars a ton." As this was quoted at $15.00 a ton 
in carload lots and $17.00 per ton in less than carload lots, it 
seemed to come within the definition of the law. It will be 
noted that the goods make no claim for the presence of plant 
food as obtains in ordinary fertilizing materials, and as is con
templated by the law . 

They have apparently issued a good deal of descriptive liter
ature. In these publications considerable reference is made to 
the work of the "Professor of Polaric Nutrition at the Divine 
Science University," although he is not given his official title, 
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so far as noted, in the publications of the New England Mineral 
Fertilizer Company. 

There are probably no claims made for the composition of 
these goods that are not borne out by fact. They do, however, 
make claims for the performance of this so-called fertilizer 
many of which are contrary to exact experiments that have been 
obtained with this class of materials. It is not a new thing to 
att~mpt to fertilize land with ground rock. Feldspar which 
contains a large amount of potash has been used repeatedly in 
scientific experiments with no substantial results. It is impos
sible to quote at any length from the absurd literature which 
is used in advertising these goods. One claim-"No · fear of 
burning the plants with this -fertilizer"-is probably correct. 

The writer has no knowledge of the sales that were made 
in l\Jaine in 1910 of these goods with the single exception of a 
lot which was sold to Mr. A. J. Orf of North Bradford. \Vhen 
1\1 r. Orf received the goods he wrote to the Experiment Station 
about having them analyzed. He was informed that no doubt 
the goods would carry what they clai111ed to-that is, not any 
of the ordinary plant food materials, but woulcl contain an 
abundance of the constituents of rocks quite similar to those 
present in his field. On receipt of the letter from the Experi
ment Station Mr. Orf was naturally indignant with the com
pany and wrote them a strong letter. They, however, persuaded 
him to make a trial of the Mineral Fertilizer and he wrote them 
in October, enclosing a slip taken from the Uangor Commercial, 
showing that he had taken the first premium on pumpkins and 
rncumbers at the Charleston Fair, grown by the nse of N"ew 
England M incral Fertilizer. N atnrally the company were 
elated at this testimony and sent to the writer a series of letters, 
iuclucling the one which he hacl written l\Ir. Orf, which they 
proposed to pub}ish to show the value of the 1\1' ew England 
l\Iincral Fertilizer and the ignorance of Experiment Station 
people. 

On receipt of this communication the ,vriter at once wrote 
l\Ir. Orf asking for particulars as to soil, methods of treatment, 
etc., and also asking the best way to get to his place in order 
that the land where this marvel was produced might be seen. 
October 21 l\f r. Orf wrote that he grew the pumpkins and took 
the prize at Charleston. These were grown "on I\ ew England 
l\1ineral Fertilizer with a light coat of manure." He also says: 

t 
I 
t 
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"My potatoes I say nothing about, only ten bushels from two 
rows 25 rods long." And again: "The company wants me as 
an agent but I won't swindle the public." Further on he says: 
"You will see by my letter that it is no use to come up here." 

Under d~te of December 7 the company sent a copy of a 
letter claimed to have been written by the president of the Em
erson Piano Company of Boston, in which he gives an account 
of a good yield of corn obtained by the following treatment: 
A coating of manure was placed over the lancl before plowing. 
On planting a small amount of Mineral Fertilizer was placed 
in each hill. The season was dry and cultivation was carried 
throughout the season. Many of the stalks bore four ancl some ' 
five perfectly developed ears. This is another instance in which 
1\1 ineral Fertilizer clicl not prevent the growing of a crop with 
good cultivatiori when the land had been treated with farm 
n1anure. If this corn, and corn that will produce four and five 
perfectly developed ears to the stalk would have been sure of 
winning a prize, was exhibited at the New England Corn Show 
at Worcester it has not come to the writer's attention. 

As stated above, it is lawful so far as the fertilizer law is 
concerned for this company to sell this material under the 
claims that they do that it is free from nitrogen and contains 
a trace of the two other constituents of commercial fertilizers 
that are required by law to be stated on the package. If the 
fertilizer law were as broad as the food and clrng law these 
goods would be mislabeled if accompanied by such statements 
as are made in the literature which these people distribute. 

In 1910 the Experiment Station had about three acres at 
Highmoor Farm on which oats were grown without fertilizer. 
The object of this was to test the natural uniformity of the land 
and see how well it is suited for plot experiments. It is planned 
in 191 I to use a part of this field in an experiment to test the 
Mineral Fertilizer on potatoes and corn. Six-tenths of an acre 
will be set aside for this purpose and laid out into six plots. 
Two of these plots will be unfertilized, two will be fertilized 
with l\I ineral Fertilizer in accordance with the directions for the 
particular crop to. be obtained from the New England l\Iineral 
Fertilizer ancl Chemical Company, one of the remaining plots 
will be fertilized at the rate of I 500 to 1800 pounds per acre 
with a high grade fertilizer, and the other plot will be fertilized 
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at the rate of eight cords of manure and 500 pounds of fertilizer 
to the acre. One of the unfertilized plots will be planted to 
sweet corn, the other to potatoes. One of the plots manured . 
with Mineral Fertilizer will be planted to sweet corn, the other 
to potatoes. The plot with 1500 to 18oo pounds of° high grade 
fertilizer will be planted to potatoes, and the one with manure 
and fertilizer to sweet corn. 

It is only fair to the New England Fertilizer Company that 
people should not confuse the New England Fertilizer Company 
which manufactures chemicals of high quality with this New 
England Mineral Fertilizer an<l Chemical Company which puts 
upon the market a brand of so-called fertilizer that is destitute 
of plant food as ordinarily considered. 

RESULTS OF INSPECTION. 

There has been little reason for thinking at any time during 
the past 15 years that commercial fertilizers have been offered 
i11 Maine with fraudulent intent. The companies that have been 
doing l;msiness for many years have learned to manufacture 
commercial fertilizers so that they correspond for the most part 
quite closely to their professed analysis. A study of the an
alyses here reported will show that such companies as well as 
some of the newer companies are able to manufacture their 
goods so that the samples found by the Station representatives 
agree very closely with their professed analysis. It is perhaps 
not clearly understood by the user of commercial fertilizers 
what this means in the way of care on the part of the manu
facturer. 

Usually the sample by the Station representatives is taken at 
the warehouse from IO packages. The samples thus taken 
are carefully mixed and a pint jar filled from the mixture. 
When the jar is received at the laboratory the goods are again 
sampled. The amount which is actually used by the chemist 
is only a small fraction of an ounce. Thus it happens that the 
very small amount analyzed by the chemist represents many 
tons. That there is substantial agreement is high testimony not __; 
only to the honesty of the fertilizer manufacturer but to the 
care with which his goocfs are manufactured. 

The increase of home mixing in the State has brought it about 
. that there are some people now engaged in making fertilizers 
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for commercial purposes who are not as efficiently equipped 
either in their knowledge of the business or in their facilities 
as are the older manufacturers. It is perfectly possible to accu
rately compound fertilize.rs with a minimum of machinery so 
that the goods will be evenly mixed and in good mechanical 
condition. In order to do this, however, the person manu
facturing the goods must understand what he is about and 
know accurately the analysis of the materials that are entering 
into the make-up .. 

The user of fertilizers should c;irefully study the results of 
the analyses given in this bulletin. The failure of a single 
sample to conform to its analysis may be no serious fault 0£ 
the manufacturer as it may happen that for some reason the 
sample which was examined by the Station did not fairly repre
sent the goods. While only experienced men draw the Station 
samples, long experience has taught us that even exercising the 
greatest care possible there may be mistakes on our part as well 
as on the part of the manufacturer. If the .brand of goods that 
a consumer has used or thinks of using is found to be deficient 
as shown by the analysis reported in this bulletin, the analysis 
for the preceding year should be looked into. If many of the 
different brands made by the company whose fertilizer a man 
has been using do not conform within reasonable limits to their 
guaranteed analysis he should carefully consider the advisa
bility of getting goods from other manufacturers. 

While on the whole the analyses here r~ported are satisfac
tory, there are a few instances that seem to demand special 
comment . 

. The Atlantic Fertilizer Company of Baltimore, Maryland, 
came into the State this year for the first time and license<l a 
brand called Rawson & Hodges Peerless Brand Fertilizer. The 
Station inspectors found this goods only at one place, in Presque 
Isle. Consequently only one sample was obtained. While this 
was up in potash and considerably above· in phosphoric acid, 
it was materially below in nitrogen. It may have been that 
these goods were not thoroughly mixed and . the shortage may 
be thus accounted for. 

In 1909 the goods of the Buffalo Fertilizer Company, Buffalo, 
New York, ( the goods as sold in Maine being manufactured at 
Houlton) "Y_ere practically in accord with their guarantees. · The 
samples reported this year were taken at the factory and· in .the 
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presence of the assistant manager. It will be noted that all of 
the high grade goods are materially deficient in nitrogen, and 
that one brand is very low in potash. After the results of the 
analyses were reported to the company the manager brought 
to the Experiment Station many reports of analyses, made by 
competent chemists, of the raw materials which entered into 
the goods. He also brought with him the books kept by the 
man who actually manages the mixing. The records seem to 
show a careful system of keeping track of the various lots of 
goods put up. In regard to .the low grade goods here reported 
several facts are to be remembered. The factory was com
pletely burned on February 23. The company had to rebuild 
and in the meantime had to mix by hand. A great deal of 
their goods was put out immediately upon mixing. Because
of the bad showing of these goods it is greatly regretted that 
only one sample was obtained of each brand. The goods are 
largely sold directly from the factory to the consumer and it 
was only at their place of business at Houlton that these goods 
were found by the inspectors. Because of the trying circum
stances under which these goods were made the present year, 
the cases are passed without prosecution. 

The Coe-Mortimer Company, who handle the E. Frank Coe's 
brands, manufactured goods which ran for the most part better 
than in the preceding year. A sample of their Blood, Bone and 
Potash was considerably below in nitrogen. It was correspond
ingly high in potash and phosphoric acid. After the regular 
samples were drawn, at the request of the company two more 
samples were obtained and the results are inserted in the table. 
The uniformly high potash and low nitrogen would seem to 
indicate a mistake in the formulre. The money value is prac
tically the same. 

The deficiency of the Deep Cove Manufacturing Company's 
Fish and Potash in total phosphoric acid is not important. It 
is to be noted that the goods were practically up in nitrogen, 
potash and in available phosphoric acid. 

The Blood, Bone and Potash brand of the Martin & White 
Company did not conform very well to its guaranty. Two 
samples of these goods .were obtained and they were both faulty. 
This is the first year that this company has been doing business 
in Maine. Their so-called Potato Grower analyzed practically 
in accordance with the guaranty. 
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The P. & P. Potato Phosphate of the Parmenter & Polsey 
Fertilizer Company was deficient in both nitrogen and potash. 
Only one sample of these goods was obtained. As the other 
goods of the company ran fairly well in accord with their guar
antees this was doubtless due to accident of some kind. 

The Provincial Chemical Fertilizer Company of St. John, 
N. B., agreed in 1909 that they would not solicit new business 
in Maine in 1910. It will be noted that their goods are, as in 
the past, below their claim. One of their selling agents in 
Maine will doubtless be prosecuted the present year in order to 
convince the company that they must either live up to their 
guarantees or keep their goods out of the St~te. 

The goods of the F. W. Tunnell Company run this year fairly 
in accord with their guarantees, with the exception that their 
High Gr~de Fish Guano was low in nitrogen. The goods were 
only found in one place in the State and only one sample of 
each was obtained. The general character of the analysis indi
cates that the company endeavors to give goods up to their guar
antees. 

The Whitman & Pratt Company's goods would seem to indi .. 
cate somewhat faulty mixing. Apparently it is the intention 
of the company to put in all the plant food that they claim. 
Their Potato Plowman is seriously below in nitrogen, but un
usually h:gh in phosphoric acid and somewhat above in potash. 
The same general statements apply to their Animal Brand. All 
of which seems to indicate unsatisfactory and faulty mixing. 

In the tables that follow, tqe analyses of the samples of com
mercial fertilizers collected in the open market in the spring 
of 19ro by the Station representatives are given. The samples 
were drawn by experienced men and every precaution was 
taken to make •mre that they fairly represented the goods sam
pled. So far as possible the samples were taken in the large 
warehouses where a large amount of the goods were stored as 
received from the factory. They were taken in almost every 
instance from at least 10 packages and where possible in the 
presence of a representative of the manufacturers. 
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Descriptive List of Station Samples, 1910. 

Manufacturer, place of business and brand. 

AMERICAN AGRICULTURAL CHEMICAL CO., NEW YORK, N. Y. 
1671! A. A. C. Co's Aroostook Complete Manure ............................................ . 
1749 A. A. C. Co.'s Aroostook Complete Manure ......................................... . 

1561 A. A. C. Co.'s Aroostook High Grade ................................................. . 
1676 A. A. C. Co.'s Aroostook High Grade .. , .............................................. . 
1753 A. A. C. Co."s Aroostook High Grade ................................................. . 

1573 A. A. C. Co.'s Grass and Oats Fertilizer .............................................. .. 
1746 A. A. C. Co.'s .:irass and Oats Fertilizer ............................................... . 
1614 A. A. C. Co.'s Northern Maine Potato Special. ....................................... . 
1756 A. A. C. Co.'s .Northern Maine Potato Special. ...................................... .. 

1535 A. A. C. Co.'s Peerless Potato Manure ................. , •............................. 
1687 A. A. C. Co.'s Peerless Potato Manure ................................................ . 
1735 A. A. C. Co.'s Peerless Potato Manure ................................................ . 

1766 A. A. Potato Grower .................................................................. . 
1605 Bradley's Alkaline Bone with Potash ................................................. . 
1596 .bradley's Complete Manure for Potatoes and Vegetables ............................. . 
1632 Bradley's Complete Manure for Potatoes and Vegetables ............................ . 

163:l Bradley's Complete Man are with IO% Potash ....................................... .. 
1736 llradley's Complete Manure with 10% Potash ......................................... . 

~m ~~:~f:n 8i:~ lh11
o~s:11

11a~~~·.::·. ·. ·.·.·.: ::.·.·.:: :: :::: :: : : ·: ·. :: : : : : : '. :: ::: : : :: :: :: :: :::::: :: : : 
17!J3 Bradhiy's Corn Phosphate ............................................................. . 

1593 Bradley's Eureka Fertilizer ........................................................... . 
1791 Bradley's Eureka Fertilizer ................................................•........... 
1591 Bradley's Niagara Phosphate ......................................................... . 
1759 Bradley's Niagara Phosphate ........................................................ . 

1603 Bradley's Potato Fertilizer ............................................................ . 
164 7 Bradley's Potato Fertilizer ................. f ......... ................................. . 
1595 Bradley's Potato Manure ............................................................. . 

1588 Bradley's XL Super-Phosphate of Lime ......................•......................... 
1688 Bradley's XL 8uper-Phosphate of Lime ............................................... . 
1559 Clark's Cove Bay State Fertillzer ...................................................... . 

1638 ~lark's Cove Bay State Fntilizer for Seeding Down ................................. . 
1564 Clark's Cove .rlay State Fertilizer G. G .................................... : ......... .. 
1648 Clark's Cove Bay State Fertilizer G. G ................................................ . 

1852 Clark's Cove Defiance Complete ·Manure .............................................. . 
1546 Clark's Cove (-lreat Planet Manure A. A ............................................ . 
1557 Clark's Cove King Philip Alkaline Guano for all Crops .............................. . 
1635 Clark's Cove King Philip Alkaline Guano for all Crops .............................. . 

1558 Clark's Cove Potato Fertilizer ......................................................... . 

mr18l:~r: ~g;: :g~:~g te;A~~~~~:::: :: : : : :::·:::::: :: ::::: ::: : : : : :: :: : : :: : : : : : : :: : : ::: : :: : : 
1656

1

Clark's Cove Potato Manure .............................. , .......... ,, ............... . 

1534 CleYeland Fertilizer for All Crops .................................................... . 
1563 Cleveland High Grade Complete Manure ............................................ . 
1560

1

Cleveland Potato Phosphate ................ , ..... ,, .. , ..... , •.......... , ... , , ...... . 

1547 Cleveland Super-Phosphate ......................................................•••.•. 
16041Complete Manure with 10% Potash .................................................. .. 
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1679 1.46 
1749 0.44 

1561 0.92 
1676 1.2:.! 
1753 1.24 

1~73 ...... 
1746 ...... 
1614 1.84 
1756 1.54 

1535 0.76 
1687 1.60 
1735 1.68 

li66 1.52 
1605 ······ 
1596 0.92 
1632 1.56 

1633 0. 74 
1736 1.46 

1592 0.00 
1634 0.00 
1793 0.16 

1593 0.00 
1791 0.00 
1591 0.00 
1759 0.00 

1603 0.00 
1647 0.00 
1595 0.68 

1588 0. 72 
1688 0. 74 
1559 0.541 

1638 0.00 
1564 0.00 
1648 0.00 

1852 0.12 
1546 1.02 
15n7 0.00 
1635 0.00 

1558 0.38 
1639 0.08 
1571 0.38 
1656 0.60 

1534 0.00 
1563 0.94 
1560 0 20 

1547 0.18 
1604 1.4(11 
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Analysis of Station Samples_. 1910. 

Nitrogen. Phosr1horic Acid. 

Total. I Available. 
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0.12 2.40 2.471 3. 75 2.81 2.31 6.56 6.00 
0.84 2.42 2.47 5.93 0.42 1.5,l 6.35 6.00 

0.50 4.24 4.1~ 6.59 0.95 2.19 7.54 7.00 
0.62 3.88 4.12 5.44 2.25 2.21 7.69 7.00 
0.90 3.92 4.12 5.01 2.14 2.04 7.15 7.00 

...... ...... ..... 8.66 2.50 2.21 11.16 11.00 

...... ...... ······ 7.02 3.32 1.91 10.34 11.00 
0.10 3. 74 3. 70 5.26 3.32 1.44 8 58 7.00 
0.6-1 3.92 3. 70 4.19 2.47 1.12 6.66 7.00 

0.30 3.36 3.29 •. 70 1.41 2.13 8.11 8.00 
0.34 3.04 3.29 6.54 1.68 2.07 8.22 8.00 
0. 78 3.13 3.29 5.74 2.27 2.04 8.01 8.00 

0.60 3.88 3. 70 4.511 2.12 1.15 6.63 7.00 
...... ...... ...... 8.42 2.40 2.13 10.82 11.00 

0.38 3 20 3.29 7.13 0.85 2.13 7.98 8.00 
0.66 3.30 3.29 6. 70 1. 96 1.90 8.66 8.00 

0.98 3.24 3.2P 5.12 1.54 1.81 6.66 6.00 
0,82 3.24 3.29 3.96 2.29 1.33 6.25 6.00 

I 

0.42 1.95 2.06 6.25 1.95 2.17 8 20 . 8.00 
0.82 2.44 2.06 4.31 2.58 1.80 6.89 8.00 
0.46 1.94 2.06 7.40 1. 78 2.27 9.18 8.00 

I 
0.58 1.04 1. 3 6.06 2. 77 2.11 8.83 8.00 
0.52 1.06 1.03 6.94 1.96 2.11 8.90 8.00 
0.58 1.04 0.82 6.08 2. 73 2.04 8.81 7.00 
0.52 1.28 0.82 5.44 2.03 1.17 7.47 7.00 

0.50 2.00 2.0) 7.21 1.99 2.83 9.20 8.00 
0.92 2.26 2.06 7.19 1.30 2.40 8.49 8.00 
0.50 2.60 2.471 /,.55 1. 73 2.16 7.28 6.00 

0.52 2.44 2.4,i 6.44 2.60 2. 78 9.04 9.00 
0.62 2.46 2.47; 7. 75 1.60 2.17 9.35 9.00 
0.84 2.32 2.47• 7.80 1.65 2.56 9.45 9.00 

0.54 1 22 1.0311 6.67 1.90 1.11 8.57 8.00 
0.56 2.12 2.061 8.01 1.63 2.55 9.64 8.00 
o. 76 2.28 2.061 7.34 0.81 2.11 8.15 8.00 

0.40 1.10 0.82 1

, 6.86 1. 76 2.16 8.fi21 7.00 
0.30 3.42 3.29 6. 78 1.33 2.21 8.111 8.00 
0.54 l.lti 1.031 6.46 2.50 2.48 8.961 8.00 
0.46 1.38 1.03 1 6.46 2.03 1.40 8.49 8.00 

0.36 2.00 2.06 8.39 1.25 1.68 9.64 8.00 
C.64 1.92 2.06 6.84 2.09 1.28 8.93 8.00 
0. 70 2.52 2.47 6.41 1.49 1. 99 7.90 6.00 
l.1 4 2.82 2.47 5.15 0.87 2.00 6.02 6.00 

0.48 1.12 1.03 6.81 2.05 2.30 8.86 8.00 
0.40 3.36 3.29 7.02 1.21 2.14 8.23 8.00 
0.32 2.22 2.06 6.54 1.99 3.32 8.53 8.00 

054 2.12 2.06 7.53J 1.67 2.33 9.20 8.00 
0.56 3.26 3.21:1 4.231 2.40 1.81 6.63 6.00 

Potash. 

Total. 
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13.37 ······ 1.99 
12.25 ...... 2.22 
10.02 ······ 9.66 1 

7. 78 ······ 10.47 1 

10.24 ······ 6.93 
10.29 

······ 1 
7.061 

10.05 ······ 7.551 

7. 78 8.00 10.28 1 
12.95 12.00 2.07' 
10.11 9.00 6.99 
10.56 9.00 7. 77 

8.47 7.00 9.76 1 
7.58 7.00 10.12 1 

10.37 9.00 1.51 
8.69 9.00 2.52 

11.45 9.00 1.81 

10.94 9.01) 2.21 
11.01 9.00 2.10 
10.85 8.00 2.19 
8.64 8.00 2.46 

12.03 9.00 3.30 
10.89 9.00 3.57 
9.44 7.00 5.19 

11.82 10.00 2.29 
11.52 10.00 2.34 
12.01 10.00 2.22 

9.68 9.00 1.92 
12.19 9.00 1. 7fi 
10.26 9.00 1. 74 

10. 78 8.00 2.33 
10.32 9.0cl 7.12 
11 44 9.00 2 05 

9.89 9.00 2.05 

11.32 9.00 2.97 
10.21 9.00 3.37 
9.89 7.00 6.66 
8.02 7.00 6.30 

11.16 9.00 2.07 
10.37 9.00 6.90 
11.85 9.00 2.87 

11.53 9.00 2.28 
8.44 7.00 9. 78 1 
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0 ,c. 
00 

0 
0 
0 

0 
0 

00 
0 

0 
00 
0 
0 

0 
0 
0 

0 
0 
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Descr.iptive List of Station Samples, 1910. 

Manufacturer, place ot business and brand. 

1784 Uomplete Manure with 10% Potash ................................................... . 

1540 Crocker's Ammonia.ted Corn Phosphate .............................................. . 
1752 Crocker's Ammonia.ted Corn Phosphate ............................................ .. 
1544 Crocker's Aroostook Potato Special. .................................................. . 
1673 Crocker's Aroostook Potato Special .................................................. .. 

1565 Crocker's New Rival Arnmoniated Super-Phosphate ................................. . 
1675 Crocker's New Rival Arnmoniated Super-Phosphate ................................ . 
1758 Urocker's New Rival Ammoniated Super-Phosphate ................................. . 

1541 Crocker's Potato, Hop & Toba<'co .................................••.................. 
1674 Crocker's Potato, Hop & Tobacco .............••....................................... 
1751 Crocker's Potato, Hop & Tobacco ...................................... ; .............. . 

1545 Crocker's Special Potato Manure ..................................................... . 
1678 Cror.ker's Special Potato Manure, ..............••••••.................................. 
1798 Crocker's Special Potato Manure ..................................................... .. 

1590 Cumberland Potato Fertilizer ......................................................... . 
16-55 Cumberland Potato Fertilizer ......................................................... . 
1601 Cumberland Super-Phosphate ........................................................ . 
1651 Cumberland Super-Phosphate ....................................................... . 

1598 Darling's Blood, Bone & Potash ..................................................... .. 
1754 Darling's Blood, Bone & Potash ....................................................... . 
1789 Fine Ground Hone .................................................................... . 

1790 Grass & Lhwn Top Dressing .......................................................... . 
1537 Great Ea.stern General Fertilizer .................................................... .. 
1671 Great Eastern General Fertilizer ..................................................... . 

1594 Great Eastern High Grade Potato Manure ............................................ . 
1669 Great Eastern High Grade Potato Manure .......................................... .. 
1792 Great Eastern High Grade Potato Manure ........................................... .. 

1672 Great Eastern Northern Corn Special.. ............................................... . 
1794 Great Eastern Northern Corn Special. ........•••••.................................... 
1666 Great Eastern Potato Manure ......................................................... . 
1750 Great Eastern Potato Manure ......................................................... . 

1589 High Grade Fertilizer with 10% Potash ............................................... . 
1613 High Grade Fertilizer with 10% Potash .......................................•••...... 
1532 Lazaretto Aroostook Potato Guano ................................................... . 
1663 Lazaretto Aroostook Potato Guano .................................................. .. 

1551 Lazaretto Corn Guano ................................................................. . 
1574 Lazaretto High Grade Potato Guano ................................................. . 
1552 Lazaretto Propeller Pote.to Guano .................................................... . 

1843 Otis Potato Fertilizer .................................................................. . 
1844 Otis SupP.r-Phospbate ................................................................. . 
1553 Pacific Dissolved Hone & Potash ...................................................... . 
1762 Pacific Dissolved Bone & Potash ...................................................... . 

1554 Pacltic Grass & Grain Fertilizer .................................................... .. 
1770 Pacific Grass & Grain Fertilizer ....................................................... . 
1549 Pacific High Grade General Fertilizer ............................................... .. 

154A Pacific Nobsque Guano for All Crops ................................................. . 
1772 Pacific Nobsque Guano for All Crops ................................................ . 
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Attalysis of Station Samples, 1910. 

Nitrogen. Phosphoric Acid. / Potash. 

Total. Available. Total. 
,.; 
CD 

cd .0 
id a rn "E id id '0 

= .s 0 CD 
id 

t 
ID CD CD 

A CD 2s .s CD 

= i s 'O = j .s 'O A 'O = 'O = s Cd .... al al al 
~ z ~ = .... .0 CD = .... = .... = .... 

= Cd = I>- = Cd = Cd = Cd 
~ < l'/J 0 = 0 ID e 0 = 0 = 0 = w. ~ l:'z;t C, w. ~ l:'z;t C, l:'z;t C, l:'z;t C, 

l.22 
% <Jo % <Jo % 

f.54 
% % % % % % 

1784 0.96 8.86 8.29 8.91 1. 79 5. 70 6.00 7.24 7.00 10.42 10.00 

1540 0.00 0.70 2.20 2.06 7.38 1. 79 2.55 9.17 8.00 11. 72 ...... 1.95 1.50 
1752 0.00 0.88 2.0-2 2.06 7.08 1.80 1. 79 8.811 8.00 10.67 ...... 1.65 1.50 
1544 0.52 0.74 2.18 2.06 7.30 · 2.06 1. 76 9.36 8.00 11.12 ······ 7.60 6.00 
1673 0.64 0.70 2.04 2.06 5.97 1.75 1.45 7. 72 8.00 9.17 ., .... 6.30 6.00 

1565 0.00 0.50 1.16 1.03 6.78 2.23 2.41 9.01 8.00 11.42 ..... 2.13 2.00 
1675 0.00 0.44 1.30 1.03 6.68 2.86 2.02 9.54 8.00 11.56 ······ 2 52 2 00 
1758 0.00 0.62 1.20 1.03 5.50 2.29 0.98 7. 79 8.00 8. 77 ...... 2.51 2.00 

1541 O.lfl 0.30 2.10 2.06 6.11 2.54 3.06 8.65 8.00 11. 71 ..... 3.00 3.00 
1674 0.10 0.60 2.04 2.06 6.84 2.68 1.93 9.52 8.00 .a.45 ..... 3.45 3.00 
1751 0.10 0.36 2.00 2.06 6.03 2.35 2.82 8.38 8.00 11.20 ·••··· 2.85 3.00 

1545 0.46 1.18 3.20 3.29 5.14 1.63 1.43 6. 77 6 00 8.20 ...... 9.27 10.00 
1678 1.00 0.50 2.58 3.29 4. 75 1.88 1.281 6.63 6.00 7.91 ...... 10. 76 10.00 
1798 0.98 0.78 3.04 3.29 4.91 1.82 1.40 6. 73 6.00 8.13 ...... 9.86 10.00 

1590 0.06 0.48 2.22 2.06 7.02 1.92 2.86 8.94 8.00 11.80 9.00 3.18 3.00 
1655 0.16 0.52 2.06 2.06 7.37 1.19 2.17 8.56 8.00 10. 73 9.00 3.22 3.00 
1601 0.00 0.48 2.02 2.06 6.68 1.45 2.32 8.13 8.00 10.45 9.00 2.05 1.50 
1651 0.00 0.80 2.20 2.06 6.86 0.85 2.39 7.71 8.00 10.10 9.00 1. 76 1.50 

1598 1.10 0.24 4.10 4.11 6.00 1.30 1.89 7.30 7.00 9.19 8.00 7.03 7.00 
1754 1.04 0.84 4.12 4.11 4.98 2.03 2.00 7.01 7.00 . 9.01 8.00 7.30 7.00 
1789 ..... ...... 2.48 2.47 ...... ...... ······ ...... ...... 26.96 22.88 ..... ...... 
1790 0.00 0.46 3.86 3.91 2.90 3.48 1.16 6.38 5.00 7.54 6.00 3.12 2.00 
1537 0.00 0.56 J.06 0.82 6.43 2.11 2.03 8.M 8.00 10.57 ...... 4.95 4.00 
1671 0.00 0.52 1.46 0.82 6. 78 1 81 1.59 8.59 8.00 10.18 ...... 4.64 4.00 

1594 - 1.30 0.60 · 3.80 3.29 3.99 2.66 1. 74 6.65 6.00 8.39 ...... 9.72 10.00 
1669 1.16 1.16 3.30 3.29 3.11 2.37 1.38 5.48 6.00 6.86 ...... 9.90 10.00 
1792 0.82 0.68 3.02 8.29 7.45 0.03 1.29 7.48 6.00 8.77 ...... 10.18 10.00 

1672 0.06 1.02 2.16 2.06 6. 75 1.37 1.53 8.12 8.00 9.65 ...... 1. 75 1.50 
1794 0.20 0.46 1.94 2.06 7.61 1.52 2. 13 9;13 8.00 11.26 ...... 1.83 1.50 
1666 0.64 0.84 2.00 2.06 7.37 1. 74 2.21 9.11 8 00 11.32 ·•·••· 3.52 3.00 
1750 0.20 0.30 2.14 2.06 6.43 2.13 2.88 8.56 8.00 11.44 ····· 3.05 3.00 

1589 0.08 1.22 2.36 2.47 3.03 3.34 2.13 6.37 6.00 8.50 7.00 10.18 10.00 
1643 1.08 0.44 2.28 2.47 4.04 2.50 1.85 6.54 6.00 8.39 7.00 10.2-2 10.00 
1532 0.04 0.46 1.18 0.82 6.30 2.08 2.39 8.38 8.00 10. 77 I 4.38 4.oo 
1663 0.08 0.62 1.18 0.82 6.09 2.60 1.28 8.69 8.00 9.97 ...... 4.341 4.00 

1551 0.10 0.52 1.68 1.64 7.21 1.84 2.39 9.05 8.00 11.44 ., .... 2.64 2.00 
1574 0.20 1.38 2.97 8.29 5.71 0.89 1.21 6.60 6.00 7.81 ······ 9.68 10.00 
1552 0.34 0.86 2.14 2.06 7.53 1.86 1. 79 9.39 8.00 11.18 ...... 6.17 6.00 

1843 0.84 0.82 2.32 2.06 6.99 1.32 1.53 8.31 8.00 9.84 9.00 3.39 3.00 

~' 

1844 0.56 0 54 2.18 2.06 7.53 1.96 2.30 9.49 8.00 11. 79 9.00 1.92 1.50 
1553 ··•··• ······ ...... ...... 9.20 1.91 1. 76 11.11 10.00 12.87 11.00 l.96 2.00 
::..762 ...... ······ ...... ..... 8.64 2.15 2.21 10.79 10.00 13.00 11.00 2.08 2.00 

// 
1554 0.00 0.54 1.10 0.82 6.91 2.14 2.13 9.05 7.00 11.l~ 8.00 2.07 l.00 
1770 0.00 0.52 U?8 0.82 6.81 2.24 1.88 9.05 7.00 10.93 8.00 2.44 1.00 
1549 0.80 0.30 3.52 3.29 6.49 1.89 2.27 8.38 8.00 10.65 9.00 7.01 7.00 

1548 0.00 0.52 1.22 1.0$ 6.49 2.25 2.58 8.74 8.00 11.32 9.00 2.14 2.00 
1772 0.00 0.60 1.22 1.08 6.38 1.17 2.81 7.55 8.00 10.36 9.0() 2.47 2.00 
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Descriptiv~ List of Station Samples, 1910 . 

Manufacturer, place o business and brand. 

1555 Pa<'ific Potato Special . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . ..................... . 
1652 Pacific Potato Spe,,fial. ................................................................ . 

1562 Packer's Union Animal Corn Fertilizer .............................................. . 
1670 Packer's Union Animal Corn Fertilizer ............................................. .. 
1538 Packer's Union Gardener's Complete Manure ....................................... .. 
1748 Packer's Union Gardener's Complete Manure ........................................ . 

1539 Packer's Uni0n Potato Manure ...................................................... .. 
1668 Packer's Union Potato Manure ....................................................... . 
1747 Packer's Union Potato Manure ........•.............................................. 

1542 Packer'& Union Universal Fertilizer .................................................. . 
1667 Packer's Union Universal Fertilizer .................................................. . 
1757 Packer's Union Universal Fertilizer ................................................. .. 

1797 Quinniplac Climax Phosphate for All Cri>ps .......................................... . 
1795 Qulnnipiac Corn Manure ............................................................•.. 
1864 Quinnipiac Corn Manure ............................................................. . 

1868 Quinnipiac Market Garden Manure ................................................ . 
1536 Read's Farmers' Friend Super-Phosphate ............................................ . 
1645 Read's Farmers' Friend Super-Phosphate ................... , ....................... .. 
1765 Read's Farmers' Friend Super-Phosphate ............................................ . 

1531 Read's High Grade Farmers' Friend Super-Phosphate ................................ . 
1646 l.{ead's Higb Grade Farmers' Friend Super-Pbospbate ............................... . 
1769 Read's High Grade Farmers' Friend Super-Phosphate ............................... . 

1580 Read's Potato Manure ............................................................... . 
1661 Read's Potato Manure ................................................................ . 
1767 Read's Potato Manure ................................................................ .. 

1588 Read's Practical Potato Special. . . .. . .. .. .. . .. . ..................................... . 
1636 Read's Practical Potato Special. ...................................................... . 
1763 Read's Practical Potato Special. .................................................... .. 

1567 Read's Standard Super-Phosphate .................................................. .. 
1644 Read's Standard [,,uper-Phosphate .................................................... . 
1764 Read's Standard Super Phosphate .................................................... . 

15!)() Read's Sure Catch Fertilizer .......................................................... . 
1640 Read's ~ure Catch Fertilizer ........................................................... . 
1568 Read's Vegetable & Vine Fertilizer .................................................. . 
1768 Read's Vegetable & Vin~ FertiUzer .................................................. .. 

1649 Soluble Pacific Guano .............................•.................................... 
1760 Holuble Pacific Guano ................................................................. . 
1658 Standard A Brand........ . . . . . . . . • • . . . . • . ............................................ . 
1778 Standard A Brand... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • . . . . . ..................•. 

1543 Standard Bone & Potash .............................................................. . 
1641 Standard Bone & Potash ............................................................. . 

1570!Standard Complete Manure .......................................................... . 
1650 Standard Complete Manure .......................................................... .. 
17!J91Standard Complete Manure ........................................................... . 

1~~ 1 ~~:~~:~~ i:~m1!:~:·.:: :.:·. :·.:: ·.: ::·.:::: ·.-.: :·.:·. :: : : : : :: : : : : : : : : :: : :: : :: : : :: : : :: :: :: :: : : : : 
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Analysis of Station Samples, 1910. 

Nitrogen. Phosphoric Acid. 

Total. Availablti. Total. ... 
Cl) 

oS ,Q 

id a rn -a id 'ti 
~ ! 0 _Cl) 

'ti aS 
'Cl) Cl) = s .s Cl) Cl) 

= .. a ._; = $ .s ~ ._; = ._; = ~ aS .. aS aS 0 < A .. ,Q Cl) = .. = .. ~ ::; aS ::; ~ &l :I al ::; aS .f! rn rn 0 ::; 0 Cl) = 0 ::; 0 ::; 
00 < < ~ C!l 00 ~ .... ~ C!l ~ C!l 

% % % 
l.061 frn l.22 

% 
l8c 

% 
1fo1 

% 1555 0.80 0.44 2.20 1.66 8.00 9.00 
1652 0.06 0.54 2.10 2.06' 7.84 0.81 2.22 8.ll 8.00 10.87 9.00 

1562 0.52 1.22 2.80 
I 

7.72 1.96 2.04 9.00 11.72 2.47, 9.61 ...... 
1670 0.66 o. 7~ 2.52 2.471 7.89 1.82 1.24 9.21 9.00 10.45 ...... 
1588 0.00 1.22 2.18 2.47i 4.78 2.03 1.40 6.8] 6.00 8.21 7.00 
1748 0.46 0.92 2.80 2.47 8.99 2.5(, 1.48 6.4! 6.00 7.97 ...... 
1589 0.42 1.04 1.96 2.06

1 

6.99 1.54 2.00 8.5E 8.00 10.58 ...... 
1668 0.46 0.84 1.94 2.00; 5.71 J..8E 1.53 7.5! 8.00 9.12 ...... 
1747 0.48 0.82 2.24 2.06, 6.59 1.73 1. 79 8.3~ 8.00 10.11 ...... 
lf-42 0.00 0.56 1.10 I 6.51 1.93 2.09 8.44 8.00 10.58 0.82 ...... 
1667 0.00 0.48 1.20 0.82 4.94 4. lf; 1.20 9.0~ 8.00 10.29 ...... 
1757 0.00 0.56 1.16 0.82 5.28 2.0fi 1.17 7.88 8.00 8.50 ...... 
1797 0.00 0.!!4 1.80 1.08 7.85 1.82 2.30 8.6i 8.00 10.97 9.00 
1795 0.32 0.52 2.16 2.06 7.26 8.8b 1.90 8.6£ 8.00 10.59 9.00 
1864 1.04 0.4:.! 2.36 2.06 6.4\J 1.93 1.99 8.4:.:: 8.00 10.41 9.00 

1868 1.74 0.70 8.80 3.29 5.18 2.85 2.02 8.03 8.00 10.05 9.00 
1536 0.16 0 32 1.96 2.06 6.62 1.68 3.20 8.80 8.00 11.50 9.00 
1645 0.00 0.42 1.98 2.06 1.0'2 1.&< 1.47 8.9G 8.00 10.87 9.0C 
1765 0.:.!6 0.34 2.10 2.06 6. 78 1.93 2.58 8. 71 8.00 11.29 9.00 

1531 0.76 0.94 3.07 3.29 4. 74 t.68 1.47 6.42 6.00 7.89 7.00 
1646 1.26 1.26 8.28 3.29 3.89 1.27 1.67 5.16 6.00 6.83 7.00 
1769 •1.80 1.10 3.20 3.29 3.08 2.09 1.45 5.17 6:oo 6.62 7.00 

1530 0.56 1.18 2.20 2.47 4.7fl 1.80 1.15 6.58 6.00 7. 73 7,00 
1661 0.62 1.06 2.46 2.47 4.43 1.68 1.34 6.11 6.00 7.45 7.00 
1767 0.58 1.18 2.46 2.47 4.00 1.93 1.28 5.93 6.00 7.21 7.00 

1533 0.00 0.82 1.08 0.82 5.73 1.93 2.42 7.66 4.00 10.08 5.00 
1636 0.20 o. 70 1.56 0.82 5.53 2. 72 1.16 8.25 4.00 9.41 5.00 
1768 0.10 0.48 1.14 0.82 4.47 2.14 1.05 6.61 4.00 7.66 5.00 

1567 0.00 0.38 1.14 0.82 5.92 1.82 2.45 7.74 8.00 10.19 9.00 
1644 0.00 0.44 1.20 0.82 6.2, 8.14 1.28 9.41 8.00 10.69 9.00 
1764 o.oo 0.52 1.28 0.8:.! 5.47 2.08 0.97 7.55 8.00 8.52 9.00 

1550 ...... ...... ...... ...... 8.13 2.73 2.80 10.86 10.00 13.16 11.00 
1640 ...... ...... ...... ...... 3.84 6.71 2. 72 10.55 10.00 13.27 11.00 
1568 0.48 0.82 2.20 2.06 7.34 1.61 1.86 8.95 8.00 10.81 9.00 
1768 0.60 0.80 2.18 2.06 7.11 1.80 1.82 8.91 8.00 10.73 9.00 

1649 0.04 0.78 2.26 2.06 6.99 1.50 1.88 8.49 8.00 10.37 9.00 
, 1760 0.04 0.82 · 2.16 2.06 6. 78 1.60 1.85 8.83 8.00 10.18 9.00 

1658 0.00 0.51) 1.84 0.82 6,65 1.15 2.31 7.80 7.00 10.11 8.00 
1773 0.00 0.48 1.20 0.82 5.39 2.80 1.43 7.69 7.00 9.12 8.00 

~-
1/ 

1548 ······ ...... ····· ...... 8.37 2.73 2.11 11.10 10.00 13.21 11.00 
1641 ····· ...... 4.39 5.94 2.51 10.38 10.00 12.84 11.00 

1570 0.92 0.26 8.38 3.29 6.94 1.81 2.04 8.25 8.00 10.29 9.00 
1650 1.56 o.86 3.12 8.29 5.69 2.46 1.34 8.15 8.00 9.49 9.00 
1799 1.42 0.84 3.06 3.29 5.82 2.12 2.11 7.94 8.00 10.05 9.00 

1642 0.00 0.80 2.26 2.06 
I 

2.52 1.53 9.16 8.00 10.69 9.00 j 6.64 
1755 0.00 0.64 2.06 2.06 I 6,19 2.10 2.04 8.29 8.00 10.88 9.00 

I 

-

23 

Potash. 

._; 
= ::; 
0 
~ 

% 
2.98 
3.18 

2.84 
2.89 
9. 77 

10.27 

7.49 
6.15 
7.19 

8.98 
3.87 
4,64 

2.66 
2.07 
1.90 

5.94 
3.08 
3.11 
2.96 

9.80 
9.88 
9.88 

10.23 
9. 71 
9.92 

7.84 
7.92 
8.55 

5.87 
2.00 
4.94 

2.01 
2.37 
3.68 
6.94 

1.80 
1. 75 
2.07 
2.56 

1.95 
2.35 

7.05 
6.39 
7.32 

1.96 
1.49 

'ti 
Cl) 

.s = aS .. 
aS 
:I 
C, 

l.i 
8.1 

2.1 
2.1 

10.1 
10.1 

6.1 
6.1 
6.1 

4.1 
4.1 
4.1 

2.1 
1., 
1., 

7.1 
3,1 
3,1 
3,1 

10.1 
10. 
10.1 

10., 
10.1 
10.1 

8.1 
8.1 
8.1 

4.1 
4.· 
4.· 

2. 
2., 
6. 
6. 

1. 
1. 
1. 
1. 

2. 
2. 

7. 
7. 
7. 

1. 
1. 

50 
50 
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Descriptive List of Station Samples, 1910. 

Manufacturer, place of business and brand. 

1566 Standard Guano for All Crops ...................................•••••...............•. 
1660 Standard Guano for All Crops ........................................................ . 
1774 Standard Guano for All Crops ........................................................ . 

1653 Standard Special for PotatoQs ..............•.......................................... 
1771 Standard'Special for Potatoes ......................................................... . 
1851 Williams & Clark Americus Ammoniated Bone Super-Phosphate .................... . 

1664 Williams & Clark Americus Corn Phosphate ......................................... . 
1659 Williams & Clark Americus High Grade :-.pecial for Potatoes and Vegetables .•...•.. 
1665 Williams & Clark Americus Potato Manure.!' ....................................... . 
1657 Williams & Clark Royal Bone Pbrn;pbate for All Crops ............................... . 

ARMOUR FERTlLlZER COMPANY, BALTIMORE. MARYLA~D. 
1717 All Soluble ............................................................................ . 
1720 Bone, Blood and Potash ....•.......................................................... 
1819 Bone, Blood and Potash ................... ; ......................................... . 

.1721 Complete Potato .................................................... , .................. . 
1818 Complete Potato ...................................................................... . 
1716 Corn Grower ........................................................................•... 

~~{g ,~~~ ~r!g~tp~~lo~p~~-
1~.1:: :::::: :: : : :: ::: : : : : ::::::::::::::::::: :: : : : : : : : : : : : : : :: : : : : : 

1714 \\'heat, Corn & Oats Special. .......................................................... . 
1719 \,\'beat, <Jorn & Oats Special. .........................•................................ 

ATLANTrc FERTILrZER COMPANY, BALT[l\WRE, MARYLA~D .• 
1812 Rawson & Hodges' Peerless Brand Fertilizer ......................................... . 

BOWKER FERTILIZER COMPANY, BOSTON, MASS. 
1786 Bowker's Blood, Bone and Potash ..................................................... . 
1818 Bowker's Blood. Bone and Potash .............................................•....... 
1692 Bowker's Bone and Potash Square Brand ............................................ . 
1784 Bowker's .Bone and Potash Square Brand ............................................. . 

18i5 Bowker's Complete Manure for Potatoes and Vegetables ............................. . 
16119 Bowker's Corn Phosphate ............................................................. . 
1776 Bowker's Corn Phosphate ........................................................... . 

1581 Bowker's Early Potato Manure ....................................................... . 
1780 .Bowker's Early Potato Manure ...............................................•........ 
1695 Bowker's Farm and Garden Phosphate ............................................... . 

1696 Bowker's Fresh Ground Bone ....................................................•..... 
1690 Bowker's Hill and Drill Phosphate ......... ; ........................................ . 
1785 Bowker's Hill and Vrill Phosphate ................................................. . 

1579 Bowker's Market Garden Fertilizer ................................................... . 
1778 Bowker's Market Garden. Fertilizer........................ .. . . . . . . . . . . . . . . .......... . 
1698 Bowker's Potash Bone ................................................................ . 

1569 Bowker's Potash or Rtaple Phosphate .........•...................................... 
1779 .Bowker's Potash or Staple Phosphate ................................................ . 

1578 Bowker's Potato and Vegetable Fertilizer ............................................ . 
1691 Bowker's Potato and Vegetable l<'ertilizer ............................................ . 
1781 Bowker's Potato and Vegetable Fertilizer ....................... · ..................... . 

1583 Bowker's Potato and Vegfltable Phosphate ..•.......•.•....•.•.....................•.. 
1694 Bowker's Potato and Vegetable Phosphate ........................................... . 
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Analysis of Station Samples; 1910. 

Nitrogen. Phosphoric Acid. Potash. 

Total. Available . Total. ..: 
Q) 

.c a:i 
id ,d 8 r,i i3 ~ id 

= Q) Q) Q) Q) 
A ~ 

0 Q) ,d CD Q) ~ .s 
A 

8 
-d ~ CD ~ :0 ,d = ,d A ,d A 

£ 8 a! :0 "' = a! a! a! ;;z -< A "' Q) 0 A "' A "' A "' 3 ::s a! ::s ;,, ::s a! = a! = a! 
Ul OJ 0 ::s 0 Q) .e 0 :::I 0 ::s 0 ::s 

00 < < ~ c:, 7f.l ~ ~ C ~ C!:) ~ C!:) 

% % % % % % % % % % % % % 1566 0.00 0.60 1.24 1.03 7.1P 1.56 2.40 8. 7: 8.0( 11.rn 9.00 2.00 2.00 
1660 0.00 0.46 1.26 1.03 6 2' . 3.43 1.42 9. 71 8.0l 11.rn 9.00 1.95 2.00 1774 0.00 0.48 1.16 1.03 5.:!3 2.43 1.45 7.6(: 8.0l 9.11 9.00 2.34 2.00 

1653 0.00 0.60 2.12 2.06 7.34 0.95 2.17 8.2!'· 8.()(, 10.46 9.00 3.26 3.00 1771 0:24 · 0.22. 2;01 2.06 5.3' 4. 76 1.28 10.14 8.0c 11.42 9.00 3.13 3·00 
1851 0. 70 0.52 2.66 2.47 i. 7L 1.88 1.90 9.5~ 9.00 11.4t 10.00 2.59 2.00 

1664 0.00 0. 76 2.38 2.06 3.5'i 3.20 1.85 6. 76 8.0t 8.61 9.00 2.51 1.50 
1659 1.10 LOU 3.2Q 3.29 5.9~ 1.99 1.17 7 .9i 8.()(1 9.14 9.00 6.62 7.00 
166.5 0.08 0. 74 · 2.02 2.06 7.35 1.59 2.00 8.94 8.00 10.94 9.00 3.44 3.00 
1657 0.00 0.50 1.23 1.03 6.65 1.34 1 98 7.9!' 8.0() 9.97 9.00 2.07 2.00 

1717 l.60 0.30 2.96 2.88 6.86 1.77 1.02 8.68 8.00 9.65 8.50 4.24 4.00 
1720 1.50 0.62 3.98 4.11 6.f>4 1.85 0.80 8.3!1 8.00 9.19 8.50 7.30 7 00 
1819 0.26 1.38 4.0-2 4.11 6.5:! 1.81 1.24 8.:L 8.00 9.57 8.50 7.09 7.00 

·1721 1.52 0.10 3.18 3.29 4.15 2.46 1.08 . 6 61 6.00 7.69 6.50 11.01 10.00 
1818 1. 74 0.36 3.10 3.29 3.67 2.57 1.02 6.2-4 6.IJU 7.26 6.50 10.39 10.00 
1716 0. 76 0.22 1. 7..J 1.65 6.6:! 2.03 0.89 8. 70 8.00 9.59 8.50 3.45 .2.00 

1718 0.58 0.26 1.66 1:65 6.30 1.99 0.93 8.29 8.00 9.22 8.50 5.83 5.00 
1715 0. 70 0.26 1. 72 1.65 6.97 1.51 0.98 8.4fl 8.00 9.46 8 50 10.33 10.00 
1714 0.18 0.06 1.10 0.82 5.14 1.93 1.24 7.07 7.0,J 8.11) 7.50 1.56 1.00 
1719 0.01:1 0.12 0.86 0.82 4.67 2.15 1.11 6.82 7.00 7.93 7.50 1.22 1.00 

1812 0. 72 1.04 3.06 3. 70 8.09 1.22 0.34 9.31 7.00 9.65 8.00 J.0.29 10.00 
-

1786 l.5S 0 10 3.36 4.11 5.47 2.n5 1.66 8.02 7.00 9.68 8.00 6.59 7.00 
1813 1.36 0.01 4.0'2 4.1 L 4.56 2.97 2.25 7.53 7.00 9. 78 8.00 7:39 7.00 
1692 o.a2 0 14 I. 70 ].f\;j 3.80 ~.40 3.23 7 20· 6.00 10.48 7.00 1.94 2.00 
1784 0.30 0.14 1.68 1.65 3.24 3.58 2. 78 6.82 6.00 9.60 7.00 2.20 2.00 

18lfi 1.42 0.12 3.34 3.29 3.46 2.92 1.85 6.3~ 6.00 8.23 7.00 9.97 10.00 }6q9 0.52 0 l..J l. 76 1 65 4 4! 3.87 2.49 8.29 8.00 10.78 9.00 2.25 2.00 
1776 0.40 0.80 2.28 1.65 7.,13 1. 78 1.67 9.21 8.00 10.88 9.00 2.82 2.00 

15Sl 1.22 0.06 3.22 3.29 5.42 2.62 2.49 8.04 8.00 10.53 9.00 7.21 7.00 
1780 1.60 0.48 3.32 3.29 8.37 O.i'•l 1.651 8.88 8.00 10.53 9.00 7.83 7.00 
161!5 0.56 • 0.16 1.6..J 1.6,"> 4.42 3.94 

.. ~:~~ .. ~:~~ 
8.00 10.99 9.00 2.10 2.00 

1696 ····· ...... 2. 70 2.47 . .... 23.30 22.88 ...... 
1690 O.flO C,.20 2.=-l4 2 47 4.()5 5.22 3.39 9.27 9.00 12.66 10.00 Z.16 2.00 
1785 0.86 o.os 2.12 2.47 3.91 5.01 2. 72 8.92 9.00 11.64 10.00 2.41 2.00 

1579 0.50 1.08 2. to 2.47 4.55 1.54 1. 76 6.09 6.00 7.85 7.00 9.92 10.00 
1778 o. 70 0.52 2.30 2.47 6. 78 0.44 1.58 i.22 6.00 8.80 7.00 10.19 10.00 
1698 0.04 0.10 0 96 0.82 4.55 1.96 1.62 6.51 6.00 8.13 7.00 2.36 2.00 

1M9 o.oq 0.16 1.26 0.82 3.96 4 .27 3.06 8.23 8.00 11.29 9.00 3.33 3.00 
1779 0.12 0.28 1.0:! 0 82 6.08 2.23 1.82 8.31 8.00 10.13 9.00 3.63 3.00 

157q 0.58 0.90 2 56 2.47 6.89 1.46 2.02 8.35 8.00 10 37 9.00 5.58 4.00 
1691 0.84 0.04 2.14 2.47 5.i3 4.21 2.83 9.44 8.00 12.27 9.00 3.80 4.00 
1781 1.16 0.06 ~.80 2.47 5.52 3.14 2.46 8.66 8.0J 11.12 9.00 4.96 4.00 

15~3 0.52 0.16 1. 74 1.65 5.Hi 2.97 2.39 8.12 8.00 10.51 9.ool 2,28 I 2.00 
169..J 0.5S 0.1.J I. 70 l.65 4.511 3. 79 2.45 8.30 8.00 10. 75 9.001 2.121 2.00 



26. MAINE AGRICULTURAL EXPERIMENT STATION. I9II. 

Descriptive List of Station Samples, 1910. 

Manufacturer, place of business and brand. 

1878 Bowker's 6 % Potato Fertilizer. .. . . . .. . .. ......................................... ~ ... 

1620 Bowker's Superphosphate with Potash ............................................... . 
1783 Bowker's Superphosphate with Potash .•...••.....................................•.... 

1582 Bowker's Sure Crop Phosphate ................................................... .' .... . 
1702 Bowker·s Sure Crop Phosphate ...................................................•..... 
1787 Bowker's Sure Crop Phosphate ....................................................... . 

1580 Stockbridge Manure " A" for Potatoes .............................................. . 
1697 Stockbridge M enure "A" for Potatoes ........................ ; ................... '. .. . 
1703 Stockbridge Manure" A" for Potatoes ............................................... . 

1586 Stockbridge Special Complete Manure for Corn and All Grain Crops ................ . 
1584 Stockbridge l-pecial Complete Manure for Potatoes and Vegetables .......... , ...•... 
1775 Stockbridge Special Complete Manure for Potatoes and Vegetables ................. . 

169a Stockbridge Special Complete Manure for Seeding Down, Permanent Dressing 
and Legume;; ....................................................................... .. 

1888 Stockbridge Special Complete Manure for Top Dressing and for I!'orcing ..•.••...•... 

BUFFALO FERTILIZER COMPANY, HOULTON, MAINE. 
1884 Buffalo Farmers' Choice........ . •..................................................... 
181!2 Buffalo 5-8-7 ........................................................................... . 
181!8 Butfalo 5-8-9 ........................................................................... . 

1831 Buffalo Four-Six-Ten ..............................................................•.. 
1830 ouffalo Top Dresser ................................................................... . 

E. D. CHITTENDEN COMPANY, BRIDGEPORT, CONNECTICUT. 
1817 Chittenden's High Grade Potato ..................................................... . 

COE-MORTIMER COMPANY, NEW YORK CITY, N. Y. 
1803 E. Frank Coe's Blood, .Bone and Potash ............................................... . 
1825 E. Frank Coe's Blood, Bone and Pole.sh .............................................. . 
1887 E. Frank Coe's Blood, Bone and Potash .............................................. . 
1888 E. Frank Coe's Blood, Bone and Potash ............................................. . 

1608 E. Frank Coe's Celebrated Special Potato Fertilizer ...............................•.•. 
1610 E. Ifrank Coe's Columbian Corn Fertilizer............. . .......................... .. 
1609 E. Frank Coe's Columbian Potato Fertilizer .......................................... . 

1805 E. Frank Coe's Complete Manure with 10% Potash ................................... . 
1599 E. Frank Coe's ])ouble Strength Potato Manure ......................... • ............. . 
1600 E. Frank Coe's Excelsior Potato Fertilizer .......................................... . 

1602 E. Frank Coe's Famous Prize Brand Grain and Grass Fertilizer ..................... . 
1804 E. Frank Coe·s l<'emous Prize Br, nd Ore.in and Gress l<'ertilizer ..................... . 
1612 E. Frank Cue's Grass and Grain Special. ............................................. . 

1613 E. Frank Coe's High Grade Ammoniated Bone Superphosphate .................... . 
1880 E. Frank Coe·s l.\ew Englander Corn and Potato Fertilizer .......................... . 
1881 E. Frank Coe's .New Englander Corn and Potato Fertilizer ........................... . 

1611 E. Frank Coe's Red Brand Excelsior Guano ......................................... . 
1:i97 E. Frank Coe's l::ltendard Potato l<'ertilizer ................ ; ........................... . 
1806 E. :!<'rank Coe's Standard Potato Fertilizer ............................................ . 

DEEP COVE MAN'UFACTURING COMPANY, EASTPORT, MAINE. 
1814 Fish and Potash ..............................•..............•.•....••..••......•...... 
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Analysis of Station Samples, 1910. 

Nitrogen. Phosphoric Acid. Potash. 

Total. Available . Total. 
..: 
G) 
,0 ~ El ui = -ci -ci ,d ,d 
::s ! 0 

a, 
,d ~ 

G) cp cp 

A 8 
cp ~ ~ cp 

A b El ~ -= i ~ 2 ,ti = ~ ~ ~ ~ 
0 z aS :a "" aS aS 

-< = "" G) A "" A "" A "" 3 ::s aS ::s ~ 0 ::s aS ::s aS ::s aS 
r,J r,J 0 ::s 0 Q) a 0 ::s 0 ::s 0 ::s 

U,J -< -< l':t C!l I 
U,J ~ .... l':t C!l l':t C!l l':t C!l 

I I I 

% %1% % % % % % % % % % % 
1878 0.10 0.10 1.02 0.82 3.24 2.86 1.89 6.10 6.00 7.99 7 00 6.44 6.00 

1620 ...... ······ ······ ...... 4. 71 5.44 2.64 10.15 10.00 12.79 11.00 2.38 2.00 
1783 ...... ...... ..... ..... 9.06 2.44 1.58 11.50 10.00 13.08 11.00 2.26 2.00 

1582 0.04 0.16 1.00 0.82 5.68 2.12 1.80 7.80 8.()11 9.60 9.00 2.27 2.00 
1702 0.02 0.12 1.04 0.82 5.60 2.66 2.03 8.26 8.00 10.29 9.00 2.18 2.00 
1787 0.04 0.14 0.90 0.82 5.55 2.70 1.67 8.25 8.00 9.92 9.00 2.63 2.00 

1580 1.84 0.10 3. 70 4.11 5.18 1.99 1.63 7.17 7.00 8.80 8.00 10.81 10.00 
1697 2.04 0.12 3.76 4.11 2.98 4.32 2.03 7.30 7.00 9.33 8.00 8.48 10.00 
1703 1.88 0.12 4.30 4.11 3.59 3.47 1. 79 7.06 7.00 8.85 8.00 10.17 10.00 

1586 1.16 0.04 3.06 3.29 5.26 4.85 2.97 10.11 10.00 13.08 11.00 6.42 7.00 
1584 0.84 1.40 3.06 3.29 5.14 0.99 2.32 6.13 6.00 8.45 7.00 10.21 10.00 
1775 1.46 0.50, 3.02 3.29 4.07 2.44 1.16 6.51 6.00 7.67 7.00 9.62 10.00 

1693 0.86 1.00 2.45 2.47 2.27 2.72 2.57 4.99 6.00 7.66 9.00 10. 73 10.00 
188a 2.50 0.12 4.44 4.94 3.67 3.24 1.38 6.91 4.00 8.29 6.00 6.63 6.00 

1834 0.12 0.04 1.26 0.82 6.46 2.08 0.79 8.54 8.00 9.33 9.00 6.49 5.00 
1832 1.70 0.58 3.00 4.10 6.16 2.30 0. 76 8.46 8.00 9.22 9.00 8.29 7.00 
1833 1.82 0.44 3.54 4.10 6.67 2.47 0.70 9.14 8.00 9.84 9.00 5.71 9.00 

1831 1.20 0.42 2.68 3.28 4.15 1.97 1.26 6.12 6.00 7.38 7.00 10.41 10.00 
1830 3.68 0.14 5.04 5. 75 4.16 1.88 0.55 6.04 6.00 6.59 7.00 6.72 5.00 

1817 0.14 8.06 4.0'2 4.10 6.36 1.23 2.04 7.59 8.00 9.63 10.00 7.64 7.00 

1803 1.78 0.62 3.9-l 4.11 6.44 2.34 2.07 8.78 8.00 10.85 9.00 8.72 7.00 
18'25 S.25 0.00 3.27 4.11 5.42 3.46 1.12 8.88 8.00 10.00 9.00 8.47 7.00 
1887 0.13 0.68 3.84 4.11 5.58 1.84 1.59 7.42 8.00 9.01 9.00 8.61 7.00 
1888 1.44 0.65 3.81 4.11 5.12 2.33 1.48 7.45 8.00 8.93 9.00 8.30 7.00 

1608 0.00 0.14 1.52 1.65 5.10 2.82 1.86 7.92 8.00 9. 78 9.00 3.49 4.00 
1610 0.00 0.10 1.22 1.23 6.3:.l 2.27 0.87 8.59 8.50 9.46 9.50 2.52 2.50 
1609 0.00 0.08 1.70 1.23 6.43 2.37 1.12 8.80 8.50 9.92 9.50 2.41 2.50 

1805 0.14 0.42 2.36 2.47 2.69 3. 74 2.99 6.42 6.00 9.41 7.00 9.84 10.00 
1599 0.011 0.96 3.10 3.70 5.18 1.51 1.81 6.69 7.00 8.50 8.50 10.05 10.00 
1600 0.02 0.56 2.46 2.47 4.15 2.13 2.14 6.28 7.00 8.42 8.00 7.93 8.00 

- 1602 ...... ...... ...... ..... 6.40 2.65 0.76 9.0.'i 10.00 9.81 11.00 2.54 2.00 
1804 ...... 6.22 4.55 0.55 10. 77 10.00 11.32 11.00 2.36 2.00 
1612 0.00 0.08 0.84 0.80 5.58 3.30 0.80 8.88 8 50 9.68 9.50 L44 1.50 

~ I 

1613 0.00 0.10 1. 78 1.85 5.47 2.81 1.94 8.28 8.00 10.22 9.00 2.80 3.00 
1880 0.00 0.38 0. 78 0.80 3.86 3.41 1.02 7.27 7.50 8.29 8.50 2. 76 3.00 
1881 0.00 0.46 0.87 0.80 4.88 2.76 1.31 7.6-l 7.50 8.95 8.50 3.11 3.00 

1611 0.12 0.46 3.48 3.30 6.25 1.90 1.59 8.15 8.0t, 9. 74 9.00 6.89 7.00 
1597 0.06 0.82 3.48 3.30 3.67 2.05 2.17 5. 72 6.00 7.89 7.00 9.61 10.00 
1806 0.22 0.46 3.22 3.30 3.30 3.90 3.96 7.20 6.00 11.16 7.00 10.11 10.00 

1814 2.46 0.00 3.25 3.1!0 3.99 2.17 0.68 6.16 6.00 6.84 8.00 10.01 10.00 



MAINE AGRICULTURAL EXPERIMENT STATION. 191 I. 

Descriptive List of Station Samples, 1910. 

Manufacturer, place of business and brand. 

ESSEX FERTILIZER COMPANY, BOSTON, MASS, 
1860 F.ssex Complete Manure for <Jorn, Grain and Grass .................................. . 
1502 Essex Complete Manure for Potatoes, Routs and Vt>getables ............. '. .......... .. 
1529 Essex <Jomplete Manure for Potatoes, Roots and Vegetables .......................... . 
1861 Ks:sex Complete Manure tor ~otatoes, Roots and Vegetables .............. _. .......... . 

1858 Essex Gram and Grass Fertilizer.... . . .. . . . .. .. . . .. .. .. .. . . . . .. . . . . . ................ . 
1859 Essex Market Garden and Potato Manure ........................................... .. 

1508 Essex· Peerless Potato Manure ...................................................... .. 
1837 Essex Peerless Potato Manure .........•.............................................. 
1862 Essex Fi:sb and Potash. . . . .. .. .. . . .. .. .. .. . . . . ...................................... . 

HUBBARD FERTIUZKR COMPANY, BALTIMORE, MARYLAND. 
lR38 Hubbard's Aroostook ~pecial Fertilizer ............................................. .. 
1701 Hubbard's Blood, Bone and Potash Fertil1zer ....................................... .. 
1708 Hubbard's Blood, Bone and Potash Fertilizer ....................................... . 

1706 Hubbard's Rone and Potash ......................................................... . 
169f Hubbard's Farmers' I. X. L ......................................................... . 
li07 Hubbard's Farmers' I. X. L ............................. ............................. . 

1R2!l Hubbard's Maine Potato Grower Fertilizer .......................................... . 
1835 Hubbard's Maine Potato Grower Fertilizer .......................................... .. 1 
170U Ruhbard's Special Potato Ferttlizer ................................................... . 
1705 Hubl:>ard's Special Potato Fi}rtilizer ................................................. .. 

LISTER'S AGRlCULTURAL CHEMICAL CO., NEW ARK, NEW JERSEY. 
1662 Lister's Bone Meal. .................................................................. . 
1615 l.istu's ,,rein and Grass Fertilizer .................................................... . 
1633 Lister's Grain and Grass Fertilizer .................................................... . 

1619 Lister's High Grade Rpel.'ial f< r Spring Crops ....................................... .. 
1686 Lister·s High Grade Special for Spring Crops ......................................... . 
1618 Llster'sPot11to Manure ............................................................... . 
1681 Lister's Potato Manure ... · ............................................................. . 

1577 Lister's Spedal Corn Fertilizer ...................................................... . 
1682 Lister's Special Corn Fertilizer ....................................................... . 
1585 Lister's Spel.'ial Potato Fertilizer ..................................................... . 
1684 Lister's ~pecial Potato Fertilizer ..................................................... .. 

1616 Lister's Sncl.'ess Fertilizer ............................................................. . 
16~0 Lister's Success Fertilizer ....................................................... · ...... . 
1617 Lister's 10% Potato Grower .......................................................... .. 
1686Lister's 10% Potato Grower ........................................................... . 

MARTIN" & WHlTE COMPANY, BALTIMORE, MARYLAND. 
1816 Rone, Blood anct Potash ............................................................. . 
1822 Bone. :Hlood and Potash ............................................................... . 
1821! !\laine Po.ato Grower .............................................................. . 

1713 Merrow's Bone ¾!:1~?.~ -~-~~~: -~- ~?.~.~ ~~-~.'. ~ ~-~~~N.'. ~~~~~--................ ~ 
MORISON BROTHERS, BANGOR, MAINE. 

162P Acid Phosphate ....................................................................... . 
162~ \1orlson Brothers" A" Rrand Potato Fertilizer ...................................... . 
1626 Morison Brothers·• C" Brand Fertilizer for All Crops ............................... .. 
1627 Morison Brothers 3-8-10 Fertilizer .................................................... . 



OFFICIAi:. INSPECTION$ 29. 

Analysis of Station Samples, 1910. 

:N"itrogen. Phosphoric Acid. 

Total. Available. Total. 
~ 
Cl) 

,Q .2i s 11.) '0 '0 ,d 
:, ! A ci, a5 Cl) Cl) 

A 0 Cl) ,d Cl) Cl) = s 
= ..sl ! :a = = § !:i s r1j = ,.. 0 r1j = r1j f 

~ z < A ,.. ,Q Cl) £ A ,.. A :, o:s :, 

"" 
:, = :, = r/l l1l 0 0 0 Cl) 0 :, 0 :, 

00 < < ~ C, 00. p:; ~ ~ C ~ C 

% o/o % % % % % % % % %1 1860 1.08 0.06 3.14 3.28 4.0J 1.90 J.01 5.00 6.0 6.9l 7.00 
1502 0.00 0.46 2.91 3.25 4.47 2.38 0.96 6.85 l>.O 7.IH 7.llJ 
1529 0.00 0.38 2.96 3.25 4.3l 2.10 1.22 6.44 6.0 •. 7.66 7.0J 
1861 0.00 0.60 3.96 3.25 4.3:.! 2.00 0. 75 6.32 6.0L 7.07 7.0:.> 

1858. 0.04 0.04 0.98 0.82 6.06 1.88 2.30 7 .94 8.00 10.24 9.00 
1859 0.00 0.36 2.20 2.00 6.4l 1.65 0.92 8.09 8.0l, 9.01 9.0J 

4 

1508 0.00 0.66 3.66 4.10 5.02 3.67 1.66 8.6P 7.00 10.35 8.0:) 
1837 0.011 0.66 3. 78 4.10 5.3li 1.91 1.40 7 21 7.00 8.61 8.0J 
1862 O.lZ 0.04 2.16 2.00 5. 74 2.56 1.7:l 8.30 8.00 10.02 9.0J 

.,.. 

1838 0.84 2.12 3. 72 3.83. 4.91 2.03 1.07 6.94 7.0:) 8.01 9.00 
1701 1.22 0.08 2. 76 3.32 fi 3d 3. 72 1.17 9.05 8.00 10.:.!2 10.00 
1708 l.i!O 1.42 3 08 3.321 6.33 1. 73 1.2.J. 8.11 8.00 9.X5 10.0ll 

1706 .. 3.43 7. 74 1.21 11.17 10.0:) 12.38 12.00 
1699 0.66 0.08 1.82 1.65 1.37 5.58 1.6:3 fi.95 8 00 8.5~ 10.ool 
1707 0.64 0.00 1. iO 1.6~ 1.2-4 6.2J 1.63 7. 76 8.00 9.44 10.001 

1829 0.50 2.34 3.62 4.15 6.81 1.95 0.76 8.76 8.00 9.52 10.001 
1835 0.90 2.64 3.76 4.15 4.08 4.24 1.15 8.32 8.00 9.47 10.001 

1700 1.50 0.06 2.88 3.2g 4.15 3.15 1.22 7.30 6.00 8.52 8.00 1 

1705 0.62 1.80 3.24 3.28 4.43 2.34 0.9fi 6. 77 6.00 7. 73 8.00' 

1662 ...... ...... 3.49 2.67 ...... . .... ...... 23.84 22.881 
1615 ...... ...... .... . ..... 3.43 6.5-'i 1.57 9.98 10.00 11.55 

11.001 1633 ······ ...... ..... , ..... 7.97 l.97 0.83 9.9-1 10.00 10. 77 lJ .OU 

1619 0.00 0.20 1. 76 1.65 6.57 2.01 1.9~ 8.5'3 8.00 10.53 9.00 
1635 0.00 0.16 1.6'3 1.65 6.5~ 1. 79 1.35 8.33 8.0:.J 9.6~ 9.00 1 

1618 0.00 1.92 3.46 3.29 6.16 1. 79 1.59 7.95 8.00 9.51 9.00 
1631 0.00 1. 78 3.30 3.29 6.65 l.9J 1.3.J. 8.55 8.00 9.89 9.00 

1577 0.00 0.16 1.46 1.23 5.87 2.16 2.14 8.03 8.00 10.17 9.00 
1682 0.00 ".20 1.30 1.23 6.17 J.83 2.05 8.00 8.00 10.05 9.0J 
1585 0.00 0.18 1. 78 1.65 5.90 2.22 1.53 8.12 8.00 9.70 9 OJ 
1684 0.00 0.18 1.86 1.65 6.09 1.81 2.23 7.90 8.00 10.111 9,0o 

1616 Q 00 0.16 1.30 1.23 6.70 2.43 2 19 9.13 9.00 11.32 10.00 
1680 0.00 O.IO 1.32 l.:.!3 6.49 2.12 2.28 8.61 9.0J 10.89 U.OJ 
1617 0.00 1. 72 3.42 3.2!J 4.0i 1.9-! 1.65 6.01 ri.OJ 7 .61i 7.00 
1686 0.00 1.62 3.16 3.2\:1 4.12 1.82 1.81 5.94 6.0J 7. 75 7.00 

1816 0.00 2.42 3.40 4.10 5.fi5 0.64 1. 70 6.19 8.00 7.89 9.50 
1822 0.00 2.5:.! 3. 7U 4.10 4.23 2.25 1.62 6.48 8.00 8.10 9.50 
1823 o.a2 2.26 3.22 3.28 3.9-! 1.92 1. 76 5.8H 6.00 7.62 7.00 

1713 ······ ...... 1.52 1.25 ...... ...... ...... . ..... ...... 30.31 31.0:) 

1628 ...... ...... ...... ..... 13.45 3.25 0.45 16.70 16.00 17.15 ······ 1624 2.40 0.04 2.90 3.00 5.58 2.57 1.34 8.15 8.00 9.49 ······ 16:26 1.14 0.06 2.94 
2.201 

7 .18 2.89 1.14 10.07 10.00 11.21 ······ 1627 1.82 0.08 3.16 2.47 5.90 2.96 1.28 8.86 8.00i 10.1-1 ······ 

Potash. 

,d 
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10.l9 
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8.1:! 
7.1!! 

2.47 
2.45 
2.80 

6.82 
7 .11 

10.23 
10.a2 

'0 
Cl) 
Cl) 

= OS ,.. 
= :, 
~ 

% 
10. 
10.00 

00 

00 10. 
IO.CO 

4. 
5. 

00 
00 

·8.o 0 
0 
0 

8.0 
3.0 

10. 
7. 
7. 

00 
uo 
00 

2.0 0 
0 
0 

2.0 
2.0 

7. 
7. 

10. 
lU. 

00 
00 

00 
00 

........... 
1.97 
2.21 

10.85 
10.27 

7.-46 
7 49 

3 25 
3.42 
3.21 
3.6i. 

2.10 
2.39 

10.87 
lU.69 

7.09 
6.92 

10.<.JO 

...... 

lC.89 

2. 00 
0 2.0 

10. 00 
li).0 0 

00 
00 

7. 
7. 

a. 
3. 
3. 
3. 

00 
00 
00 
00 

2.0 0 
00 
00 
00 

2. 
10. 
10. 

7. 
7. 

10. 

00 
00 
00 

····· 

10.0 0 
)() 6.291 6.( 

10.23 10. 00 



30" MAINE AGRICULTURAL EXPERIMENT STATION. 191 I. 

Descriptive List of. Station Samplu, 1910. 

Manufacturer, place of business and brand. 

1625 Morison Brothers" Xtra" High Grade Potato Fertilizer ..............••....••........ 
· 1680 Muriate of Potash .•......................................•..•................•.... : ..•. 

1629 Nitrate of Soda ........................................................................ . 
1631 Sulphate of Potash ..........•••................••••................................ r• •• 

NATTONAL FERTILIZER COMPANY, BORTON, MASS. 
1841 Chittenden's Ammoniated Bone Phosphate .................................•......... 
1809 Chittenden's Aroostook Special.. ..................................................... . 
1820 Chittenden's Aroostook Specie.I ... · ....•............................................... 

1842 L!hittenden's Complete Corn and Grain Fertilizer .................................... . 
1848 Chitteeden's Complete Grass Fertilizer ............................................... . 
1827 Chittenden's Complete Root Fertilizer ..••............................................. 

1849 Chittenden's Eureka Potato Fertilizer ................................................ . 
181 l Chittenden's Excelsior Potato Fertilizer .............................................. ; 
1821 Chittenden's Excelsior Potato Fertilizer .............................................. . 

1810 Cblttenden's Market Garden Fertilizer ....................................... ~ ....... . 
1850 Chittenden·s Universal Phosphate ................................................... . 

NEW ENGLAND FERTILIZER COMPANY, BOSTON, MASS. 
1518 New England Complete Manure ..................................................... .. 
1737 New England Complete Manure ..................................................... .. 
1505 New England Corn and Grain Fertilizer .............................................. . 

1504 New England Corn Phosphate ............ · ...............•............ , ............... . 
1512 New England Higb Grade Potato l!'ert1lizer ........................... , .............. . 
1740 New England High Grade Rpecial with 10% Potash .................................. . 
1517 New England High Grade Special with 10')!, Potash ................................. .. 

1828 New England Market Garden Manure ................................................ . 
1511 New England Potato Fertilizer ...............................................•....... 
1802 New England Potato Fertilizer .................•...................................... 

1513 New England Potato Grower ......................................................... . 
1745 New England Potato Grower ........................................................ . 
1525 New England Huperphosphate ..................................................... . 
1738 New England Supervhospbate .................................................. _ ...... . 

PARMENTER & POLSEY FERTILIZER COMPANY, BOSTON, MASS. 
1519 P. & P. "A.A." Brand ............................................................... . 

m: ~:ii: a~~r:tt~~:~~~~~~:::: :: :: :: :: : :::: :::::::: :::·· :: :: ::::: :::: ::::: :: :::: :::: :::: 
1854 P. & P. Grain Grower ................................................................. . 

1526 P. & P. Maine Potato Fertilizer ...................................................••.. 
15:ll P. & P. Plymouth Rock Brand ..................................................... _ ... . 
1853 P. & P. Potato Grower ................................................................ .. 

1528 P. & P. Potato Phosphate .......................................................... .. 
1520 P. & P. Special Potato Fertilizer ...................................................... . 
1527 Star Brand Superphosphate ...............•........................................•... 

E. W. PENLEY, AUBURN, MAINE. 
1712 Penley's Auburn Fertilizer ............................................................ . 
1710 Penley's Best Potato .!fertilizer ........................................................ . 
1711 Penley's 4-6-10 ......................................................................... . 
1709 Penley's 8eeding Down ............................................................. . 
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Analysis of Station Samples, 1910. 

Nitrogen. Phosphoric Acid, Potash. 

... Total. Available . Total. 
Q) 
,Q a ~ ::s l1i ,d ,d ,d ,d 
= Q) -a Q) 

$ 
Q) Q) Q) 

~ 
;.; 0 Q) ,d ~ Q) Q) 

t: a ,d = a5 ~ '§ ,d = ,d = ,d = 8 Qj :0 cd Qj cd s· -a = ... Q) 

~ A ... A ... A ... cd :, cd :, I>- :, cd :, cd = cd 
w. ~ l'/J 0 = 0 Q) 

.:! 0 = 0 = 0 :, 
~ ~ I;!:, w. ~ ~ I;!:, ~ I;!:, ~ C, 

1825 
91> % 91> 

1'.12 
91> 91> 91> 91> % 91> 91> 

1!11 1!00 2.78 0.08 4.22 5.02 2.61 1.68 7.68 7.00 9.81 
1630 58.20 50.00 
1629 15.92 0.00 15.92 15.00 
1681 48.4-0 48.00 

1841 0.22 0.78 2.38 1.65 4.4-0 2.65 1.85 7.05 8.00 8.90 9.00 2. 76 2.00 
1809 2.24 0.10 4.04 4.11 4.04 8.8~ 0.85 7.88 7.00 8.28 8.00 7.08 7.00 
1820 0.00 0.68 4.12 4.11 4.72 2.29 1.28 7.01 7.00 8.29 8.00 7.04 7.00 

1842 1.52 0.76 8.26 8.29 6.78 i.as 1.47 8.61 8.00 10.08 9.00 7.54 6.00 
1848 2.20 0.86 8.84 4.11 5.98 1. 78 1.96 7.66 6.00 9.62 7.00 6. 77 5.00 
1827 1.56 0.44 3.24 3.29 6.09 2.30 2.04 8.39 8.0l, 10.48 9.00 7.61 6.00 

1849 0.48 0.68 2.76 2.47 6.22 0.85 1.44 6.57 6.00 8.01 7.00 9.74 10.00 
1811 1.14 0.60 8,24 8.29 4.48 1.96 1.12 6.44 6.00 7.56 7.00 10.00 10.00 
1821 ...... 0.86 8.24 3.29 4.87 1.67 1.06 6.04 6.00 7.10 7.00 10.15 10.00 

]810 1.38 o. 72 2.88 2.47 5. 77 2.17 1. 79 7.94 6.00 9.78 7.00 5.14 5.00 
1850 0.00 0.80 1.22 0.82 6.14 2.47 1.44 8.61 8.00 10.05 9.00 2.26 1.00 

r- 1518 0.00 0.66 2.98 8.28 4.88 2.40 0.74 7.23 6.00 7.97 7.00 10.10 10.00 
1737 O.•O 0. 72 3.28 3.28 4.89 2.19 l.20 6.58 6.00 7. 78 7.00 10.04 10.00 
1505 0.00 0.06 l.22 1.22 4.80 2.20 1.28 7.00 7.00 8.28 8.00 2.84 2.00 

1504 0.00 0.42 1.62 1.64 6.06 1.92 1.19 7.98 8.00 9.17 9.00 8.01 8.00 
1512 0.00 0.54 2.82 2.46 6.48 2.08 0.66 8.56 8.00 9.22 9.00 6.06 6.00 
1740 0.00 0.60 8.28 8.69 5.28 1.1-16 1.14 7.09 7.00 8.28 8.00 10.86 10.00 
1517 0.00 0.60 8.50 8.69 5.55 2.29 1.14 7.84 7.00 8.98 8.00 10.45 10.00 

1828 0.18 0.62 4.32 4.10 4.74 2.47 1.2q 7.21 7.00 8.49 8.00 6. 76 7.00 
1511 0.00 0.40 1.52 1.64 6. 74 1.56 0.51 7.29 7.00 7.80 8.00 3.75 4.00 
180"2 0.00 0.42 1.68 1.64 5.25 1.68 0. 70 6.88 7.00 7.58 8.00 8.78 4.00 

1518 0.00 0.08 2.82 2.46 3.51 8.08 l.87 6.59 6.00 7.96 7.00 10.02 10.00 
1745 0.00 0.06 2.22 2.46 4.23 1.82 1.11 6.05 6.00 7 .16 7.00 10.15 10.00 
1525 0.00 0.56 2.86 2.46 4.82 8.76 l.14 8.08 8.00 9.22 10.00 4.02 4.00 
1738 0.00 0.42 2.84 2.46 6.49 2.18 o.w 8.67 8.00 9.46 10.00 4.25 4.00 

1519 0.00 0.66 8.98 4.10 4.91 2.84 2.11 7.75 7.00 9.86 8.00 8.84 8.00 
1514 0.00 o. 70 8.52 8.69 5.10 2.09 1.06 7.19 7.00 8.25 8.00 10.62 10.00 
1524 0.00 0.06 1.18 1.28 4.89 2.56 1.84 6.95 7.00 8.29 8.00 2.01 2.00 
1854 0.00 0.06 1.40 1.23 5.42 2.12 0.61 7.54 7.00 8.15 8.00 1. 79 2.00 

1526 0.00 0.56 2.98 8.28 4.48 2'.52 0.89 7.00 6.00 7.89 7.00 10.28 10.00 
1521 0.04 0.20 2.80 2.46 6.03 2.00 1.86 8.03 l:!.00 9.89 9.00 4.09 4.0J 
1853 0.00 0.20 2.82 2.46 4.07 2.48 1.84 6.55 6.00 7.89 7.00 8.60 10.00 

1528 0.00 0.86 2.10 2.46 6.11 1. 75 1.15 7.86 8.00 9.01 9.00 5.21 6.00 
1520 0.00 0. 70 8.20 8.28 6.19 2.81 1.21 9.00 8.00 10.21 -9.00 7.60 7.00 

~ 1527 0.00 0.40 1.56 1.64 5.89 1.64 o. 70 7.08 7.00 7. 73 8.00 8.95 4.00 

1712 1. 76 0.08 2. 78 2.47 0.88 6.70 2.86 7.58 8.00 9.89 9.00 4.60 4.00 
1710 l. 78 0.06 2.82 2.47 0.88 6.12 1.96 7.00 6.00 8.96 7.00 9.68 10.00 
1711 2.48 0.12 8.80 3.29 0.88 4.84 2.42 5.2'2 6.00 7.64 7.00 10.85 10.00 
1709 0.46 0.10 1.44 1.08 0.91 6.29 2.58 7.20 8.00 9.78 9.00 2.34 2.00 
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Descriptive List of Station Samples, 1910. 

Manufacturer, place of business and brand. 

PORTLAND RENDERING COMPANY, PORTLAND, MAINE. 
1501 Bone Dust Tankage .................................................................. . 
1704 Bone Dust Tankage .....................•.............................................. 

R. T. PRENTISS COMPANY, PRESQUE ISLE, MAINE. 
1808 Prentiss 5-8-7 ..•...•.••••.....••..•••.•••....•..•••........•••....•.•••..••••............ 
1807 Prentiss 4-6-10 ....•......•......•.•••.........••.••.•.•..•.........•••••...••...•••..••.. 

PROVINCIAL CHEMICAL FERTILIZER CO., ST. JOHN, NEW BRUNSWICK. 
1839 10% Complete Aroostook Potato ..................................................... . 

R0'1ERS & HUBBARD COMPANY, MIDDLETOWN, CONNECTICUT. 
18j7 Hubbard's Bone Base Grass and Grain Fertilizer .................................... . 
1855 Hubbard's Bone Base Soluble Corn and Heneral Crops Manure ..................... . 
1856 Hubbard's Bone .Hase Soluble Potato Manure ....................................... . 

SAGADAHOC FERTILIZKR COMPANY, BOWDOINHAM, MAINE. 
1732 Acid Phosphate............................................... . ..................... . 
1727 Aroostook Potato Manure ............................................................ . 
1725 Dirigo Fertilizer ........................................................... , ........... . 

1728 4-6 and 10 Fertilizer ................................................................... . 
1884 4-6 and 10 Fertilizer ................................................................... . 
1733 Muriate of Potash ................................................................... . 

1731 Nitrate of Soda ......................................................................... . 
1726 ~agadahoc Higb. Grade Superphosphate ............................................. . 
1722 Sagadahoc Special Potato Fertilizer .................................................. . 

1780 6. 6 and 6 Fertilizer ........................................................... , .....••• 
1728 3-6 and 10 Fertilizer..................... . . . . . . . . . . . .................................. . 
1724 XX Chemical Fertilizer .............................................................. .. 
1729 Yankee Fertilizer .........................••........................................... 

SWIFT'S LOWELL FERTILIZER COMPANY, BOSTON, MASS. 
1870 Acid Phosphate ...................................................................... . 
1871 ~ uriate of Potash ..................................................................... . 
1872 Nitrate of Soda ......................................................................... . 

1509 Swift's Lowell Animal Brand ......................................................... . 
1741 Swift's Lowell Animal Brand.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
1503 ~wift's Lowen Bone Fertilizer for Corn and Grain ................................... . 

1523 Swift's Lowell Dissolved Bone and Potash ............................................ . 
1879 Swift's Lowell Empress .Brand ......................................................... . 
1840 Swifl's Lowell Ground Bone ........................................................... . 

1515 :--wift's Lowell Potato Grower .............•............................................ 
1743 Swift's Lowell Potato Grower ......................................................... . 

1507 Rwift's Lowell Potato Manure ...... : .................................................. . 
1510 :--wfft's Lowell Potato Phosphate ..................................................... .. 
1742 Swift's Lowell Potato Phosphate ...................................................... . 

1506 Swift's Special Corn and Vegetable Manure .......................................... .. 
1522 Swift's Special Potato Fertilizer ....................................................... . 
1744 Swift's Special Potato Fertilizer ............................................. : ......... . 

1516 Rwift's Ruperior Fert1lizer with 10% Potash ......................................... .. 
1739 Swift's Superior Fertilizer with 10% Potash ........................................... . 
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Analysif pf Statfon Sam,ples, 1910 . . 

Nitrogen. Phosphoric Acid. Potash. 
. 

Total. Available. Total. ,.. 
cP 

,Q 
.! a rn '0 '0 '0 '0 

= cP = cP 
'0 aS cP cP cP 

= ~ 0 cP ~ ~ cP 

= la a '0 = ~ ~ :a '0 = '0 = '0 ~ j El aS ... ~ aS aS 

= ... ,Q cP = ' ... = ... = ... = = = aS = ~ = aS = aS = aS 
rn rn 0 = 0 cP ~ 0 = 0 = 0 = w < < ""4 i::, w ix; ~ ""4 C, ""4 C, [;,;, C, 

1501 
9'o 9'o 

1.14 
9'o % % 9'o 9'o 9'o % % % 9'o 0.00 0.08 5. 7E 0.27 7.57 7. 76 7.84 15.60 14.50 

1704 0.00 0.12 5.90 5.75 0.29 9.68 6.81 9.97 ...... 16. 78 14.50 ...... ...... 

1808 2.80 0.44 3.72 4.1~ 4.02 3.14 0. 75 7.16 8.00 7.91 10.00 7.50 7.00 
1807 0.14 2.42 3.24 3.29 3.48 2.26 1.81 5.69 6.00 7.50 8.00 9.98 10.00 

1839 0.00 1.06 2.54 3.2\J 4.94 1.34 3.00 6.28 8.00 9.28 ...... 8.80 10.00 

1P57 0.18 0.04 2.34 2.20 0.51 7.84 7.60 8.35 6.50 15.95 16.00 13.56 12.00 
1855 1.18 0.04 2.84 2.50 2.84 4.44 2.53 7.2P 6.00 9.81 8.00 8.63 8.00 
1856 2.12 0.20 4. 78 5.00 1.12 6.25 3.67 7.37 7.00 11.04 10.00 5.88 5.00 

1732 ...... ······ ··••'•• ...... 12.23 2.61 1.21 14.84 15.00 16.05 ...... ...... ...... 
1727 0.18 0.10 0.94 1.05 5. 77 1.44 0.94 7.21 6.00 8.15 7.00 4.98 4.00 
1725 0.00 0.04 1.56 1.00 2.07 3.88 2.18 5.95 4.00 8.lll 6.00 6.34 2.00 

r 1728 1..92 0.92 3.40 3.29 6.03 2.46 0.51 8.49 6.00 9.00 7.00 9.84 10.00 
1884 1.44 0.74 3.20 3.29 5. 74 2.57 0.70 8.31 6.00 9.01 7.00 7.04 10.00 
1783 ...... ...... ······ ······ ...... ...... ...... ...... ...... ...... ...... 50.96 50.00 

1731 14.76 ...... 14. 76 14.00 ...... ..... 
1726 · 0.96 0.00 2.30 1.85 6.33 1.22 0. 78 7.55 7.00 8.33 8.00 4.56 3.00 
1722 0.98 0.34 1.98 2 00 8.02 . 2.08 0. 71 10.10 7.00 10.81 8.00 7. 77 8.00 

1730 1.88 1.16 4.32 4.96 5.53 3·72 1.85 9.25 6,00 11.10 8.00 7.12 6.00 
1723 1.50 0.66 2.54 2.47 4.31 2.13 0.64 6.44 6.00 7.08 7.00 11.23 10.00 
1724 6.80 0.04 7.26 7.00 1.08 5.14 2.27 6.22 3.()() 8.49 7.00 8.43 8.00 
17:.!9 0.60 0.00 0.60 0.40 7.45 2.02 0.56 9.47 7.00 10.03 8.00 4.94 2.00 

1870 ······ ...... ...... ...... 10.13 3.17 1.66 13.30 12.00 14.96 13.00 ...... ...... 
1871 ····· ...... ...... ...... . .... ..... ...... ...... ······ ...... . .... 47.16 50.00 
1872 14.72 ...... 14. 72 15.00 ...... ...... ...... 
1509 0.00 0.10 2.38 2.46 4.58 3.21 2.53 7. 79 8.00 10.32 10.00 4.36 4.00 
1741 0.00 0.54 2.34 2.46 6.59 1.89 0.69 8.48 8.00 9.17 10.00 4.19 4.00 
1503 0.00 0.36 1.56 1.64 5.90 2.03 1.15 8.18 8.00 9.33 9.00 3.00 3.00 

1523 0.00 0.12 1.90 1.64 6.03 2.74 2.55 8.77 9.00 11.32 10.00 2.34 2.00 
187\J 0.00 0.02 1.20 1.25 4.34 2.80 1.31 7.14 7.00 8.45 8.00 2.26 2.00 
1840 ...... ...... 2.30 2.46 ...... ...... ...... ...... ...... 26.27 23.00 ...... ...... 
1515 0.00 0,62 3.30 3.28 4.23 2.24 1 34 6.47 6.00 7.81 7.00 9.52 10.00 
1743 0.00 0.58 3.18 3.28 4.55 1. 79 1.35 6.34 6.00 7.69 7.00 9.88 10.00 

1507 0.00 0.10 1.86 1.64 4.86 2.29 1.02 7.15 7.00 8.17 8.00 4.09 4.00 
► 1510 0.00 0.24 2.32 2.46 5.55 2.61 1.17 8.16 8.00 9.33 9.00 6.15 6.00 

1742 0.00 0.54 2.38 2.46 6.17 2.24 0. 79 8.41 8.00 9.20 9.00 6.15 6.00 

1506 0.00 0.66 3.16 3.28 6.09 2.54 1.21 8.63 8.00 9.84 9.00 7.31 7.00 
1522 0.00 0.08 2.26 2.46 3.25 2.67 1.42 5.92 6.00 7.34 7.00 9. 74 10.00 
1744 o.oo 0.08 2.20 2.46 4.08 2.13 1.02 6.21 6.00 7.23 7.00 10.20 10.00 

1516 0.00 0.58 3.26 3.69 5.49 2.80 0.91 8.29 7.00 9.20 8.00 10.75 10.00 
1739 0.00 0.68 3.48 3.69 5.55 2.25 0.97 7.80 7.00 8. 77 8.00 10.59 10.00 
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Descriptive List of, Station Samples, 1910. 

Manufacturer, place of business and brand 

F. W. TUNNELL & COMPANY, PHILADELPHIA, PA. 

i:~ t~~~gfo!1~~~:;iia:t~-.:::: ·.:::::::::::: : : : : ·.:::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
1866 Trucker's High Grade Fish Guano; .................................................. . 
1865 Wizard Potato Manure ...................................•............................. 

'fUSCARORA FERTILIZER COMPANY, BALTIMORE, MARYLAND. 
1847 Aroostook 8pecial... . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • ••••...........•.. 
1845 Complete Potato ..................•...........................•••....•.............•..• 
1382 Fruit and Potato ..•.........................•............................•...•.......... 

1824 Tuscarora Trucker ... · ............................•...... , •............................. 
1846 Tuscarora Trucker ...........................•....•.................................... 

JOHN WATSON & COMPANY, HOULTON, MAINE. 
1886 Watson's Improved Potato Fertilizer ...........•..........................•.....•..... 

WHITMAN & PRATT RENDERlNG COMPANY, LOWELL, MASS. 
1876 Whitman & Pratt's Animal Brand .................................................... . 
1869 Whitman & Pratt's Potash Special................... . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 
1878 Whitman & Pratt's Potash Special. .................................................. . 

1875 Whitman & Pratt's Potato Plowman ................ · ......................... , ........ . 
1874 Whitman & Pratt's Seeding J)own ................................................... . 
1877 Whitman & Pratt's Vegetable Grower ..•.............................................. 

1 



Analysis of-Station Samples, 1910. 

Nitrogert Phosphoric Acid; ·· Po~ash. 
!" 

t Total. Available: Total.· 
~ ,, 
IP 

.0. ai ,d ,d ,d ,d 8 cs i 'E IP 
,d $ IP IP IP = 0 IP s s ~ al .a ,d ~ $ ~ ,g ,d = ,d = ,d = ,s::i "" a al f al -~-- .::: ~ ... ;Q . G)• 

~ = ... = = ... 
= aS cs al .:! ... cs aS :s al :s aS 

.f! l1J l1J ·o :s 0 IP = 0 cs 0 :s 
~ 

:s 
00 < < ~ :;!) 

I 00 I 
~ ,'"" f:t ct, ~ ct, ct, 

% % % '% % % % % % ~ % % % 
1867 0.08 1.02 2.74 2.46 7.38 J.93 Ul3 9.31 8,00 10.61 9.00 4.01 4.00 
11168 o.oo 1.16 2.70 1.64 7 .34 1.90 1.37 9.24 8.00 10.fil . 9.00 3.94 3.00 
1866 0.26 1. 74 3.48 4.12 4.R5 1.49 1.24 6.34 6.00 7.68 7.00 2.24 1. 75 
18115 0.1)8 1.76 3.06 3.30 7.89 0.94 0.47 8.83 8.00 9.30 9.00 10.07 10.00 

1847 1.32 0.00 2.76 2.47 5.93 1.91 1.00 7.84 7.00 8.84 7.50 8.16 8.00 
1845 1.48 0.16 3.38 3.29 3.99 2.53 1.21 6.52 6.00 7. 73 6.50 10.40 10.00 
18!!2 0. 74 0.04 2.00 1.65 5.49 2.46 0.69 7.95 8.00 8.64 8.50 10.14 10.00 

1824 2.20 0.20 4.14 4.11 5.82 2.41 o. 70 8.23 8.00 8.93 8.50 7.P5 7.00 
1846 2.20 0.20 4.44 4.11 4.19 3.96 0.64 8.15 8.00 8.79 8.50 7.£8 7,00 

1836 2.66 0.84 3.92 4.12 6.11 1.41 0.65 7.52 8.0C 8.17 9.50 7.48 7.00 

r 

lR7fi 0.00 1.52 2.RO 3.69 4.67 3.89 2.68 8.56 7.00 11.24 9.00 10.84 10.00 
1869 0.00 1.26 2.92 2.88 0.46 5.50 2.68 6.96 6.00 8.64 8.00 11.43 10.00 
1873 0.24 1.30 3.53 2.88 1.!J9 4. 75 2.11 6. 741 6.00 8.85 8.00 9.73 10.00 

1875 0 12 0.76 2.66 3.291 4.68 4.12 3.25 8. 70 7.00 11.95 9.00 6.44 6.00 
1874 0.24 0.04 2.40 2.05, 0.10 22.04 0.88 22.14 ...... 22.52 20.00 4.63 6.00 
1877 0.24 1.34 3.28 3.291 1.44 5. 79 3.87 7.28 8.00 11.10 10.00 8.14 7.00 

I I 
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Cuss11t1CATION OF LIME FOR ACRlCULTURAL PURPOSES. 

Agreement between the Directors of the New England and 
K cw Jersey E~periment Stations and the Special Committee 
of the National Lime Manufacturers' Association. 

LIME 

{ 
Must Cl)ntain 9391, combined 

f (1) Sp1aying o:dd~s and hydrates and all 

Must ('Ontain not less than 90~ 
(2) Land .... { combined oxides, hydrates end 

carbonates of which not over I 
(l) Hydrate l pass a standard 100 mesh sieve. 

(l} High Calcium 2591, shall be carbonates. 

(2) Dolomitic 
or 

High !\lagnesium 

· MuRt contain 9091, combined 
oxides and carbonates of which 

(l) ~ump.···· not more than 1091, shall be 
(2) Caustic { (~) l<,ines. ····{carbonates. excepting Ground, l (3) Ground .. · whi<-h may contain 2091, car

bonates. 

· { Must contain 9091, combined 

{ 

(3) Ground Limestone.... carbonates and pass 50 mesh 
sieve. 

I 

(4)Kiln Slaked I Not guaranteed, contains core, 
· • .. " .. · • · · I ashes and refuse. 

All shipments except Kiln Slacked shell be accompanied by a statement showing 
(1 proper class name and (2l guaranteed analysis in which the respective percentages 
of<'ah•lum and magnesium oxides are given. · 

Pa1·kage sl.Jipments to 1,bow class and analy8iS on each package. 
Bulk shipments to have class end analyr,is i;ta~ement attached either to invoice or 

inner side of car. 
All lime to be i;:old by weight. hundred weight or ton, 
Analyses to be those at kiln and· guaranteed. 
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OYSTERS. 
• • ..t 

In the fall of 1907 many samples of oysters were obtame~ 
from different places in the State and most of them were found 
to be preserved with borax or some form of boric acid. These 
cases were thoroughly investigated by hearings and correspon
dence and while no prosecutions were made the effect of the in
vestigation was apparant a year later when samples of oysters 
were again cqllected in about a dozen of the cities and large 
towns and no preservatives of any kind detected. 

Until recently, however, it has been the custom to float oysters 
in fresh or slightly brackish water in order to give them a fat, 
plump appearance. The procedure simply bloated the oysters 
and the customer purchased a good percentage of water at the 
price of oysters, the water being invisible because inside the 
oysters. This bloated condition was also obtained by the use 
of ice in contact with the oysters, because when the ice melted 
it produced a similar condition. This practice of adding ice 
is particularly reprehensible because the oysters may become 
polluted from the use of impure ice. 

The floating of oysters is now regulated under the national 
law, which forbids floating in water of less saline content than 
that in which they can live and mature, and the addition of ice 
directly to the oysters, either for shipping or displaying pur
poses, is prohibited by both the national and state laws. 
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In October 1909 the following standard was published for 
Maine :-"Opened oysters sold in bulk shall not contain ice, or 
added water; nor more than r 7 per cent. by weight of free 
liquid ; nor less than ro per cent. by weight of total dry solids." 

This standard was adopted after careful examination of both 
solid pack and adulterated goods when it was found that the 
free liquid which would drain from the pure oysters would not 
exceed rs per cent. and usually ran much under that figure while 
the free liquid from the iced oysters ran sometimes as high as 
65 per cent. It was found further that the oysters themselves 
after being freed from the l(quid had taken in water so that the 
actual meat of the watered stock was only 8.6 per cent, whereas 
the meat of the solid pack was 13.4 per cent. 

During the fall of 1910 over 50 samples of oysters were pur
chased by the deputy without being known to the dealer and 
the results of the examination of these samples follow. The 
situation was found on the whole to be better than was antici
pated. Some of the samples were excellent, most of them were 
at least fair, and only a very few gave results which seemed to 
indicate adulteration. These were investigated with the results 
given in the table. Sometimes a second sample showed marked 
improvement over the first, seeming to indicate more careful 
handling or correction of fault. In only one case were oysters 
found actually in contact with ice and this ·apparently occurred 
during the illness and absence of the proprietor. No preserva
tives were found in any of the oysters. 

Almost all oysters shipped into the state at present come in 
sanitary, sealed packages with ice packed around the receptacle 
in such a way that it cannot come in contact with the oysters 
themselves and the same or similar packages are used in which. 
the goods are exposed for sale. While this careful handling 
is necessarily more expensive than the careless manner in which 
they were formerly sold, the added cost seems to be more than 
made up by the greater value received. 

In the following table the figures in the column hea<ied "free 
liquid" indicate the amount of liquid which would run from the 
oysters through a colander in ro minutes. The dry solids were 
obtained by drying down a weighed amount of the drained oys
ters to· constant weight at 100° C., and the loss on boiling is the 
loss in weight of roo grams of the drained oysters after boiling 
for 20 minutes with 400 cubic centimeters of distilled water. 
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Table Showing the Results of Examination of Oysters Pur
chased and Examined in the Fall of 1910, arranged alpha
betically by towns.· 

i-: 
~ 

,Q 

s 
::I 

= TOWN AND DEALER. 

= s 
~ 

9456 Auburn, Dunn & Ross .... . 

9454 Auburn, Jerry Murphy ... . 

9452 Auburn, New Auburn Fish 
Market .................. . 

9635 Augusta, W. H. Bruce Con-
cern .................... . 

9636 Augusta, Geo. G. Haskell & 
8on .................... . 

9634 Augusta, John F. Turner .. 

9631 Augusta, Wm. Young ..... . 

9423 Bangor, W. L. Clark ...... . 

9649 Bangor, Frank F. Foster .. . 

9424 Bangor, Chas. S. Jones&Co. 

'O bi> 
~ 

~ :a .s 
'S. med a:I -d r,J 0 

~ -a r-, a:sgi ;g ,Q 
~ g A ...,a:I .d ~ = 
~ 

.Q .c 0 0 

~r:: ~.:: ~ 
I'll 

I'll 
~ ~::I ~ I'll ~ I>, I'll 

~ ;::~· ~ 
r-, 0 :s: p.. A ..:I 

cts. ozs. ozs. % % % 

18 18.3 17.0 6.4 20.4 55 

20 17.0 16.0 6.619'.7 62 

~ 

Remarks. 

18 16.3 13.4 13. 7115.2 66 

19 17.8 14.2 20.6.14.4 58 Liquids high, passed. 

18 17 2 15.1 12.5 14.2 62 
25 19.817.113. 718.0 58 

2517.616.3 7.218.1 47 

25 18.6 16. 7 10.6 19.4 41 

20 27.5 26.5 3.5 21.0 45 

2517.815.812.318.045 

9425 Bangor, Chas. S. Jones&Co. 25 17.9 16.3 8.9 21.3 34 

9422 Bangor, D. J. McGrath .... 

9650 Bangor, Thompson & Wal-
dron .................... . 

9420 Bangor, Wentworth's 
Mttrket .................. . 

9421 Bangor. Wentworth's 
Market .................. . 

9426 Bangor, Hartley E. Went-

94371B;:~~~ N: ·1i'ii~ii::::. :: : 
i I , 

9646 Brewer, N. H. Hall ....... . 

9439 Brewer. Harlow Bros ..... . 

9647 Brewer, S, S. Herrick ..... . 

944r Brewer. Kenney & McMa. 
hon ..................... . 

9441 Brewer, A. C. Moore ...... . 

9648 Brewer, South, F. W. Went. 
worth .................. . 

9615 Fairfield, Frank Coffell ... . 

9617 Fairfield, W.W. Nye & Co. 

9625 Gardiner, Cash Market Co. 

9627 Gardiner, Manson's Market 

9623 Gardiner, H. H. Ring & Son 

9629 Hallowell, Shea's Fish 
Market ................. . 

2517.610.3 41.610.6 53 Adulterated by addition of ice. 
Hearing appointed. Explana
tion accepted. 

25 18.6 13.9 25.5 19.2 48 Too much liquids. Passed be
cause of high solids. 

25 18.616.1 9.8 18.9 45 

2517.116.2 7.8 17.8 43 

25 18.3 17 .2 5.6 22.6 35 
25 16.614.810.8 19.1 59 

25 17.914.419.3 18.3 56 Too much liquids, passed. 

25 16.8 15.9 5.4 23.6 52 

2519.017.9 5.9 19.0 51 

25 1 7. 8 15. 7 11. 8 20. 7 51 
24 16.4 14.114.2 19.4 59 

2517.816.6 6.718.2,51 . 
20 16.4 12.3

1

25.1 17 .1

1

'54 Too muoh liquid. Case investi
gated. 

2317.011.1134.413.5!51 Adulterated witb water. Expla-
nation accepted. 

23 18.4 14.2
1
22.8 14.3

1

66 Too much liquid. Adulterated.' 

2318.317.6 3.720.448 

23 18.3 14.6 20.4 17.1 64 Too mucb liquid. Solids fair. 
passed. 

25 17.917.0 5.5 22.l 45 
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Table Showing the Results of Examination of Oysters Pur
chased and Examined in the Fall of I9IO, arranged alpha
betically by towns.-C oncluded. 

I 
,..; 

I 

'O b.o 
Q) = 

Q) :§ ,0. .s 
§ a ·= ,d ,,; 0 
i:i TOWN' AND DEALER. "" 

00'0 "" 'E ,0. Remarks. "'Q) 'O :s Q) 
.... gi .... ,,; O' = = 

I 
p. ] 

~ 
Q) "§,.cl~~ =: 0 

~ 
9.-1~1~..-

Q) 
>. gj Q) 

Q) ~IQ):. ~ "" 0 

00 ll-4 :i:=i::i.:i:=o A ...:l 

cts. ozs. ozs. % % % 

9464 Lewiston,Palmers's Market 

9471 Lewiston, Atwood's Market 

9460 Lewiston, Harvey's Fish 

20 18.118.0 28.5 19. 7 55 Liquids far too high. Passed 
because of high solids. 

Market.: ................ . 
9466 Lewiston, Linney Bros ... . 

23 16.9 16.3 3.6 20.8 52 

2016.3 15.2 7.9 19.0 61 
1816.5 13. 7 16.6 17.9 65 

9468 Lewiston, R. Stewart ..... . 

9681 Lewiston, R. Stewart ..... . 

22 18.3 10.6 41.8 14.3 68 }First sample adulterated with 
water. Second sample 

23 17 .o 14.6 14.2 14.8 62 passed. 

9462 Lewiston, Walker's Fish 
and Oyster Market....... 2017.915.9 11.2 19.9 50 

9616 Oakland, Sanford's Market 20 16. 7 12.4 25.5 15.3 64 Too much liquid. Case investi
gated. 

9662 Portland, Portland Public 2316.813.122.517.0 54 Too much liquid. Passed be-
Market. . . . . . . . . . . . . . . . . . . cause of fair solids. 

9673 Portland, Capitol Lunch . . 25 19. 7 18.5 5.9 19.4 53 

9663 Portland, Cobb & Trefethen 

9688 Portland, Cobb & Trefethen 
Rearing appointed. Seeond 

20 17.912.127.2 17.2 5.J j First sample adulterated. 

23 18.4 17.2 6.9 20.5 47 sample passed. 

9671 Portland,W.L.Daggett&Co. 2218.816.910.019.8 49 

9669 Portland, Doughty&}ewett 20 17.215.0 12. 7 16.8 60 

9667 Portland, R. W. Gordon... 2017.115.4 9.916.8 56 

9665 Portland. Gribbin Bros.... 23 17.6 16.3 7.0 20.4 54 

9659 Portland, Hamilton Bros.. 2317.014 514.0 13.0 5l! Solids rather low, passed. 

-9657 Portland, C. W. Lombard.. 23 17.913.9 22.0 17.9 58 High liquid. Passed because of 
fair solids. 

9661 Portland, Munjoy Fish 
Market................... 2317.316.2 6.519.5 48 

9656 Portland, Geo. C. Shaw Co. 2517.4 16.4 6.121.252 

9655 Portland, F. H. Verrill.... 23 18.0 15.6 13.3 18.4 53 

9654 Portland, W. L.Wilson&Co. 2518.614.5 21.9 21.153 Too high liquid. Passed be
cause of high solids. 

9610 Waterville, Geo. L. Cannon 23 17. 7 16 .4 7 .3 19 .0 51 

9614" Waterville, E. F. Cote ..... 

9608 Waterville, McCallum's 
Meat and Fish Market ... 

9618 Waterville, Edw. Mc-
. Laughlin ............... . 

9612 Waterville, Whitcomb & 
Crosby .................. . 

23 16.8 10.9 35.4 14.4 64 Adulterated with ·water. 
in vestlgated. 

23 17.315.8 8.919.8 55 

23 17 .114.8 13.4 20.2 45 

2017.616.7 5.220.544 

Case 
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PORK SAUSAGR 

Sausage made from pork and spices alone and sold for what 
it actually is need not be labeled, but if cereal is added its pres
ence must be stated upon a label accompanying each package 
sold. 

From the examination of samples of pork sausage purchased 
during the last few months it would appear that most of the 
goods sold under that name are properly labeled if they contain 
cereal and that much .less sausage is now made with cereal than 
a short time ago. · 

There would seem to be two reasons for this latter fact. To 
be sure that a label accompanies each package which goes out 
from a busy store is an added care and at times a nuisance, from 
the standpoint of the dealer ; and again, most retailers are averse 
to acknowledging that their goods are cheape.ned by any adul
teration. 

The markets listed in the following table represent only a 
small part of the places visited by the inspector. In some 
places signs were displayed declaring that the sausage contained 
cereal and in these cases no samples were purchased ; in other 
places when the goods called for were wrapped up tags bearing 
the same statement were included and in such instances the 
goods were not taken. 

The figures and statements in the table of pork sausage 
analyses are self explanatory. In the 3 cases where cereal was 
found one sample had a label inside the package clearly stating 
that fact. Another carried no label because of a misunderstand
ing. Tags were displayed but the statements upon them were 
not explicit and new tags were printed. The other case has 
been temporarily passed pending examination of -further 
samples. 

Since the above was sent to the printer a sample of pork 
sausage has been purchased from Mr. Nelson McFadden, 124 

Maine St., Brunswick, and found to be adulterated by the 
addition of cereal starch. The case is a particularly aggra
vated one because of a previous offence of the same kind, noted 
in Official Inspections 22, and will probably be prosecuted. 
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Table showing the results of the examination of goods that 
were delivered to the station inspector when he bought pork 
s_ausage from the retailer. 

1--< ,d I 
(I) i:l i 

,Q ::s 
! s 0 

1--< ::s A I 
A TOWN AND DEALER. ... 2 

I 

Remarks. (I) ~ d A A .ii -3 (I) s N 

I 
= ~ >. ~ 0 

i 
f 

00 ... ... 
~ 

(I) 

P-t A ~ 0 

cts. % % 
·I %1 

9494 Auburn, C. L. Damon ................ 18 56. 7 36. 7 I Declared on labeL 18.5(resent .. 

9637 Augusta, Merrill Bros ................ 16 56.1 41.6 l0.8

1

Absent .. 

9638 Augusta, Webber & Hewett .......... 16 63.8 51.4 6.7 Absent .. 

9651 Bangor, Oscar A. Fickett ............ 20 .... .... .... Absent .. 

9626 Gardiner, Cash Market Co., Inc ...... 15 61. 7 46.9 8.8 Present.· I 
9628 Gardiner, A. W. Cunningham & Co .. 16 n6.3 42.l 11.1 Absent .. I 

I 
9474 Lewiston, E.W. Beaumont & Co ..... 16 65.2 44.6 9.8 Absent .. 

9485 Lewiston, 0. Roger .................. 15 55. 7 36.9 11.2 Present .. 

9476 Lewiston, Tanguay & Ouellette ...... 16 66.2 44.6 9.~ Absent .. . 
15164.9 9479 Lewiston, Fred I. Wills .............. 45.0 9.3 Absent .. 

9675 Portland, John W. Deering & Son .... 20 68. 7 53.0 13.0 Absent .. 

9674 Portland, Littlefield & Co ............ 18 65. 7 53.2 9.3 Absent .. 

9676 Portland, Mercier's Meat Market .... 18 62.2 51. l 9.4 Absent .. 

9653 Portland, Manhattan Market ........ 18 60.2 46.4 9.9 Absent .. 

9652 Portland, Portland Public Market ... 18 61.3 47. 7 10.0 Absent .. 

CLAMS. 

With regard to clams the situation is similar to that of oysters 
somewhat over a year ago. The same standard cannot, appar
ently, be applied to both, and, as at present sold, opened clams 
oftentimes contain far too much liquid. Of the samples collect
ed along with the oysters last fall 55 per cent carried what 
seemed to be an unnecessary amount of liquid. No prosecu
tions were attempted but in the worst cases the dealers were 
warned and it is hoped that the publicity given to the results 
will have an effect on future sales. 

The same determinations were made as upon oysters and the 
results are given in the following table. 
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Table Showing the Results of Clams Purchased and Examined 
in the Fall of r910. Arranged alphabetically by towns. 

,_; I 'O oc (J;) 

~ 
(J;) 

~ 
.0 

I .9 s ·s. • = ,d ::; gij ~ ..,; 0 
A TOWN AND DEALER. i-.. ·a :s .0 Remarks. CI) O' A A A ..,= .., 

~ 0 CI) 
.d .c .er,; :::: 0 

j ~ -~~ ~s CI) 
>, ~ CI)= (J;) 

i-.. 1~ g_ t: i-.. 0 w. p... ~~ Ci ...:I 

cts. ozs. ozs. % % % 
9457 Auburn, Dunn & Ross ..... 13 18.0 12.0 33.1 13.4 72 Too much liquid. 

9455 Auburn. Jerry Murphy .... la 14.4 10.5 27.1 14.4 71 Too much liquid. 

9453 Auburn, New Auburn Fish 
Market .............•..... 13 16.0 10.5 35.3 13.9 74 Too much liquid. 

9633 Augusta, C. E. Daggett .... la 17.2 15.2 11.1 21.4 61 

9632 Augusta, Wm. Young ..... 13 16. 7 10.8 35.6 13.4 70 Too much liquid. 

9438 Brewer, N. H. Hall ........ 13 16.0 10. 7 33.l 19.2 6!! Too much liquid. 

9440 Brewer, Harlow Bros ...... 15 17.3 13.2 24.0 20.1 67 

9444 Brewer, Kenney & Mc-
Mahon ................... 13 17.6 12. 7 27. 7 15.6 69 Too much liquid. 

9442 Brewer, A. C. Moore ....... 15 13.8 9.5 31.0 17.8 6 7 Short measure explained at tim 
ofpurchase. Too much liquid 

9624 Gardiner, Metropolitan 
Market. H. H. Ring& Son 15 18.3 14.2 22.2 16.6 68 

9630 Hallowell, Shae's Fish 

e 

Market ................... 13 14.6 13.3 9.4 19.4 63 
9461 Lewiston, Harvey's Fish 

Market ................... 13 17.3 12.3 29.5 13.9 76 Too much liquid. 
9470 Lewiston, F. Lagarre ...... 13 17.2 11.9 30.9 13.5 67 Too much liquid. 

9467 Lewiston, Linney Bros .... 13 16.4 11.6 29.7 15.l 66 Too much liquid. 

9465 Lewiston, Palmer's Market 10 18.0 13.3 26.1 12.9 74 

9469 Lewiston, R. Stewart ...... 13 17.1 9.5 44.5 12. 7 72 Far too :::nuch liquid. 

9463 Lewiston, Walker's Fish & 
Oyster Market ........... 13 17.0 10.2 39. 7 13.2 72 Too much liquid. 

9664 Portland, Cobb &Trefethen 10 18.1 13.4 26.0 13.5 70 

9672 Portland, W.L.Daggett&Co. 10 18.5 15.0 18.7 19.2 62 

9670 Portland, Doughty & Jewett 10 15.2 12.2 20.1 17.8 66 

9668 Portland, B. W. Gordon ... 1016.9 13.1 22.6 20.8 60 

9666 Portland, Gribbin Bros .... 10 15.9 11. 7 26.8 14.3 67 

9660 Portland, Hamilton Bros .. 10 19.3 14. 7 23. 7 17.8 58 

9658 Portland, C. W. Lombard 10 17.2 10.2 40.9 12.9 6!l Far too much liquid. 

9611 Waterville, Geo. L. Cannon 13 18.1 12.3 32.2 11.6 7'l Too much liquid. 

9613 Waterville, Robinson's 
Market ..............•.... 10 18. 

960 7 Waterville, Elmwood Mar. 
513. 6 26.4 15. 8 66 

ket ........................ 13 15. 7 11. 5 26. 5 12. 0 72 
9609 Waterville, McCallum's 

Market ................... 1117. 2 12. 2 29. 015. 6 7 0 Too much liquid. 
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IMITATION BEER. 

In the desire to avoid breaking the prohibitory law, which 
does not allow the sale o.f a malt beverage, and at the same time 
make the consumer think that he is getting the real thing or 
something similar, certain bottlers in the State are violating the 
Maine Food and Drug Law in labeling bottled goods. Imita
tion beer carrying about three per cent alcohol is being imported 
into the State in conformity with the National Food and Drug 
Law under a label "fermented liquor" or something equivalent. 
These are fermented goods, and are made without the use of 
malt. They are bottled in Maine and sometimes have put upon 
them labels which are exceedingly misleading, so much so that 
the goods are misbranded. It is unlawful to brand these goods 
in any way so as to deceive the purchaser as to their character. 
They cannot without some defining word be called "beer" as beer 
is a malt beverage. They cannot be called "lager beer" even 
though they may have been aged in the wood. 1 hey could be 
lawfully labeled "Imitation" in some such way as "Regal Brand 
Imitation Lager Beer." 

Put up as these goods are in bottles of the general style used 
for Budweiser Beer, aritifically colored so as to resemble such 
goods, and labeled "lager beer" or something similar, they are 
calculated to deceive and doubtless do deceive many who use 
them. 

This is a warning to the purchaser of these spurious articles 
as well as a caution to the bottlers thereof. 

Fictitious and Incorrect Firm Names. It is an altogether too 
common practice for bottlers of carbonated beverages to use 
bottles bearing blown in the glass the names of other ·manu
facturers. This is misbranding under the law and the practice 
must cease. It is a great injustice to a manufacturer of high 
grade goods to have his bottles filled by makers of low grade, 
artificially sweetened and flavored sodas. 
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FEEDING STUFF INSPECTION. 

CHIEF REQUIREMENTS OF THE LAW. 

The points of the law of most interest both to the dealer and 
consumer concisely stated, follow: 

Kinds of Feed Exempt Under the Law. The law applies to 
all feeding stuffs except tQe following: hays and straws; whole 
seeds, meals, brans and middlings of wheat, rye, barley, oats, 
Indian corn, buckwheat and broom corn, sold separately; wheat 
bran and middlings mixed together and pure grains ground 
together. 

· Kinds of Feed Coming Within the Law. The principal feeds 
~oming under the provisions of the law are linseed meals, cot
tonseed meals, cottonseed feeds, pea meals, cocoanut meals, glu
ten meals, gluten feeds, maize feeds, starch feeds, sugar feeds, 
dried brewer's grains, dried distiller's grains, malt sprouts, hom
iny feeds, cerealine feeds, rice meals, oat feeds, corn and oat 
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chops, corn and oat feeds, corn bran, ground beef or fish scraps, 
foods, poultry foods, stock foods, patented, proprietary and 
trademark stock and poultry foods, mixed feeds other than 
those composed solely of wheat bran aml middlings mixed to
gether or pure grains ground together, and all other materials 
of similar nature. 

The Brand. Each package of feeding stuffs coming within 
the law shall bear, conspicuously printed, the following state
ments: 

The number of net pounds contained in the package. 
The name or trade-mark under which it is sold. 
The name of the manufacturer or shipper. 
The place of manufacture. 
The place of business of manufacturer or shipper. 
The percentage of crude protein. 
The percentage of crude fat. 
The Adulteration of Feeding Stuffs. If any foreign sub

stances are added to whole or ground grain or wheat offals, the 
true mixture must be plainly. marked upon the packages. 

Penalties. The sale or offering for sale of feeding stuffs not 
properly branded, or containing a smaller percentage of protein 
and fat than are guaranteed, or of adulterated feeding stuffs, is 
punishable by a fine not exceeding $roo for the first, and $200 
for each subsequent offense. 

THE GUARANTY. 

No prosecution will be made against any handler of feeding 
stuffs within the State provided he ob_tain at the time of pur
chase a written guaranty that the goods are in conformity with 
the law regulating their sale. Failure to obtain such a guarar.ty 
on the part of the dealer will be presumptive evidence that he 
is not sufficiently interested in the purity of the goods which he 
handles, and unless there are especially extenuating circum
stances, the Director will feel it his duty to begin prosecution 
for a violation of the laws regulating the sale of concentrated 
c~,mm~rcial feeding stuffs. 4(

1 

Any form of guaranty covering the facts may be used. The 
printed matter on the bag or the tags accompanying the f ee<ling 
stuff will not be considered as a guaranty. The guaranty to be 
vali1 must be signed in ink. The guaranty should identify and 
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may be attached to the bill of sale, invoice, bill of lading or 
other schedule giving the name and amount of feed stuff. In 
case of car load lots, the car number should appear. 

In case the dealer cannot obtain a written guaranty from the 
parties from whom he purchases, the only safe thing is to take 
a sample from the car immediately on its arrival and before it 
is accepted, and send to the Experiment Station, together with 
the name of feed and manufacturer and the guarantees. A 
prompt free analysis will be made and results reported. 

INSPECTION FOR I9IO-I I. 

In the tables which follow are given the results of the exam
ination of the samples of feeding stuffs received from dealers 
and collected by the inspector from April, 19ro, to March, 191 I. 

THE RESULTS OF INSPECTION OF FEEDING STUFFS. 

The improvement in the feeding stuffs situation noted in the 
last Official Inspections of feeding stuffs, No. 23, has con

' tinued through the last year and the results of the inspection 
just completed sho~ that a still bett~r class of feeds is being 
handled and used than last season. 

This improvement is probably in a measure due to the con
tinued interest and practice of the dealers in submitting sam
ples of the goods, about which they had any doubt, to the Sta
tion for analysis before putting them on the market, and we 
believe that if the farmers were only as much alive to the situ
ation and as much interested in the composition of the goods 
they buy a still more improved condition would be brought 
about. 

The cottonseed meals for the most part have run well up to 
the guarantees, particularly early in the season it was notice
able that a better class of goods was being shipped into the 
State than had been coming in recent years. One brand, how
ever, later in the season fell considerably below the guaranty 
in protein in several official samples taken by the inspector. 
These are under investigation and some of them have already 
been referred to the United States Board of Food and Drug 
Inspection for prosecution. 

Linseed oil meal does not appear to be in very much demand, 
(Discussion continued on page 58.) 
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ANALYSES OF SAMPLES OF FEEDING STUF'FS. 
-

~ 
PROTEIN. 

Q. 

El I 
o:I "O 
00 a;) 

~AME OF FEED AND MANUFACTURER OR SHIPPER. .... , ... S+J 0 
a, 

'g ! ~A 

~ 
Gila;) 
I'-< C) 

::, ::,I'-< ol I'-< 
0 0 a, ::,a;) 

00 ~Q. C!:li::i., 

MEAT SCRAP. 

Meat Scrap . .. . . . . . . .. . . . .. . . . .. .. .. . . .. .. .. .. .. .. D 63.75 55.00 
Armour & Co. 

Meat Scrap-Blue Ribbon Brand................. D 63.81 60.00 
Park & Pollard, Boston, Mass. 

Meat Scrap... .. . . . . .. . . . . •• • .. . .. . .. . . .. . . . . .. .. D 43.69 40 .. 00 
Portland Rendering Co., Portland, Maine. 

. COTTON SEED MEAL. 

Anchor Hrand Choice Cotton Seed Meal. ......... D 43.94 41.00 
Kemper Mill & Elevator Co ..................... D 40. 75 41.00 

Kansas City, Mo. 

Huck eye Prime Cotton Seed Meal. ................ D 41.25 39.00 
Buckeye Cotton Oil Co ......................... D 41.06 39.00 

C:n~innati, Ohio. D 42.25 39.00 
D 38.94 39.00 
D 40.25 39.00 
D 41.31 39.00 
D 42.62 39.00 
D 38.56 39.00 
D 37.06 39.00 
D 39.01 39.00 
D 39.06 39.00 
D 40.50 39.00 
D 38.12 39.00 
D 42.37 39.00 
D 39.12 39.00 
D 38.50 39.00 
D 40.87 39.00 
0 34.21 39.00 
D 39.62 39.00 
D 38.00 39.00 
0 35.37 39.00 
0 42.37 ll9.00 
D 37.62 89.00 
D 38.50 39.00 
D 40.12 39.00 
D 37.25 39.00 
0 40.31 89.00 
D 38.81 39.00 
D 35.87 39.00 
D 39.12 39.00 
D 38.68 39.00 
D 38. 75 39.00 
D 40.06 39.00 
D 38.37 39.00 
0 38.68 39.00 
0 34.88 39.00 
0 35.43 39.00 
D 37.50 39.00 
0 38.81 39.00 
0 38.68 39.00 
0 37.18 39.00 
D 3.'3.68 39.00 
D 39·12 39.00 
l) 40.25 89.00 

FAT. 

, .... 
"CA 
A~ 
::,I'-< 
0 a;) 
~Q. 

-
-

-
-
-
---
----
-
-
-
--
-
-

6.4J 
-
-
-
-
-
-
-
-

7.89 
--
-
-
-
--
-

7.20 
-
-
-
-
-

8.98 
6.50 

-

..; 
a;) 

I ,.Q 

"O El 
a;) 0 
a;) • A 

== A o:la;) .9 l'-<C) 

~t '.ii 
00 C!:5 Q. 

12.00 2556 

2487 

8.00 2486 

7.50 
7.50 

6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.ftO 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6 50 
6.50 
6.50 
6.50 

253 0 
256 1 

244 
245 

6 
9 
0 
3 
4 
8 
9 
5 
8 

246 
249' 
249 
250 
250 
251 
251 
2521 
253 
253 
254 
J.54 

8 
9 
0 
2 
7 
3 
7 
5 

254 
255 
255 
256 
25 90 

5 259 
260 8 

5 261 
261 6 
262 9 
265 8 
267 4 

8 
3 
5 
7 
8 
9 
2 
6 

268 
270 
270 
270 
270 
270 
271 
271 
272 7 ) 
273 0 - -"I 

273 
274 

5 
7 
0 277 

2771 
278 7 

00 
2 
0 

28 
280 
283 
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OFFICIAL INSPECTIONS 3 I. 

ANALYSES OF SAMPLES OF FEEDING STUFFS-CONTINUED. 

~ 
-a 
s 
~ 

PROTEIN. 

NAME OF FEED AND MANUFACTURER OR SHIPPER.I 'o 
Q) 
<:.) 
I-< 
::s 
0 

::D. 

I~ 
'O Q) 
A <:.l 
::SI-< 
0 Q) 
r,;.A 

I 
'O 
Q) 
Q). 

H 
I-< <:.l = I-< 
::SQ) 

C!:)A 

Choice Cotton Seed Meal. ........................ I D 36.56 I 41.00 
American Cotton Oil Co. 

Choice Cotton Seed Meal. ...................... • •j 0 
Kemper Mill & Elevator Co... . . . . . . . . . . . . . . . . . . 0 

Cotton Seed Meal...... . . . . . . . . ................... I D 

40.50 141 .00 
38.81 41.00 

39.69 38.00 
H. E. Bridges & Co., Memphis, Tenn. 

D 41.68 
D 39.69 
D 40.12 
D 38.68 
C 38.25 
D 40.12 
D 37.94 
0 39.50 
0 40.50 
0 38.25 
0 38.25 
D 37.93 
0 41.31 

38.00 
38.0v 
38.00 
38.00 
38.00 
41.00 
41.00 
41.00 
38.00 
41.00 
41.00 
41.C0 
41.00 

Cotton Seed Meal. ................................ · 1 D I 42.25 I 41.00 
Memphis Cotton Seed Product(Co. 

Dirigo Brand Cotton Seed Meal................... D 142.50 141.00 
W. Newton Smith, Baltimore, Md.............. D 41.12 41.00 

Dixie Brand Cotton Seed Meal.. .................. , D 
Humphreys, Godwin Co......................... D 

Memphis, Tenn. D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
0 
0 
0 
D 
0 
D 
0 
0 
D 
D 
0 
D 
D 
D 
D 
0 

37.25 
38.06 
41.93 
38.06 
40.12 
39.32 
38.50 
43.00 
40. 75 
39.87 
44.69 
41.37 
44.13 
42.69 
41.94 
40.13 
38.94 
39. 75 
42.59 
40.87 
42.06 
41.25 
41.00 
38.50 
38.87 
35.43 
41.68 
39.12 
40.62 
40.37 
4L.81 
41.87 
41. 75 
40.50 
41. 75 
41. 75 

38.50 
38.50 
38.50 
38.50 
38.50 
38.50 
41.00 
41.00 
38.50 
R8.50 
38.50 
41.00 
41.00 
41.00 
41.00 
38.62 
38.62 
38.62 
38.50 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
38.62 
41.00 
38.50 

FAT. 

·1~ 
'O ~ 
A <:.i 
::SI-< 
0Q) 
i;,:;,A 

7.64 

8.07 
7.60 

9.70 

9.53 

I 
'O 
Q) 
Q). =~ = Q) 
lo<<:) = I-< 
::SQ) 
(!)A 

9.00 

7.50 
7.50 

7.00 

7.00 
7.00 
7 00 
7.00 
7.00 
9.00 
9.00 
9.00 
7.00 
9.00 
9.oo· 
9.00 
9.00 

49 

i,.; 
Q) 

,Q 

~ 
A 
A 

.Sl 
~ 
w. 

2478 

'.2597 
2753 

2504 

2510 
2520 
2524 
2525 
2::.60 
2593 
2623 
2665 
2685 
2766 
2768 
2807 
2816 

2591 

1.00 I 2549 
7 .00 2594 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
6.00 
6.00 
6.00 
7 co 
6.00 
fi.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.uO 
6.00 
6.00 
6.00 
6.00 
6.00 
7.00 
7.00 

2436 
2437 
2438 
2439 
2440 
2442 
2443 
2445 
2447 
2453 
2456 
2457 
2458 
2463 
2466 
2488 
2490 
2505 
2511 
2566 
2570 
2586 
2589 
2624 
2643 
2646 
2648 
2650 
2655 
2656 
2701 
2715 
2718 
2744 
2745 
2748 
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ANALYSES OF .SAMPLES OF FEEDING STUFFS-CONTINUED. 

PROTEIN. FAT. 

a5 i,.; -a Q) 

s I I ,Q 

NAME OF FEED AND MANUFACTURER OR SHIPPER. gl 'O 'O s 
Q) Q) ~ ..... I..,; Q). I..; E..i A 

0 ~~ AA 
Q) 

'g~ 'g ~ A 
a:I Q) a:IQ) ·3 ~ !-<<:) ... c., 

~ ~ ... ~~ ~ ... o:1,.. 
~ 0 0 Q) 0 Q) ~ Q) 

w. f;,:;.p. CA ~A CA en 

Dixie Brand Cotton Seed Meal-Continued ....... 0 42.25 38.62 - ti.00 2757 
0 41.87 38.62 - 6.00 2762 
D 41. 75 38.62 - 6.00 2776 
D 40. 75 38.62 - 6.00 2809 
0 40.25 38.62 - 6.00 2820 

Dove Brand Cotton Seed Meal. ................... D 37.25 38.00 - 7.00 2435 
F. W. Brode & Co ................................ D 42.06 38.00 - 7.00 2441 

D 42.06 38.00 - 7.00 25H 
D 38.25 38.00 - 7.00 2531 
D 41.62 38.00 - 7.00 2536 
D 40.00 38.00 - 7.00 2537 
D 39.62 38.00 - 7.00 2670 
D 39.00 38.00 - 7.00 2672 
D 40.50 3S.OO - 7.00 2673 
0 39. 75 38.(J() 8.35 7.00 2719 
0 39.25 38.00 - 7.00 2726 
() 40.18 38.00 - 7.00 2738 
0 40.56 38.00 - 7.00 2794 
D 40.00 38.00 - 7.00 2826 

Good Luck Brand Cotton Seed Meal. ............. D 39. 75 41.00 - 7.00 2448 
S. P. Davis, Little Rock, Ark .................... D 41.81 41.00 - 7.00 2455 

D 48.09 41.00 - 7.00 2545 
D 42. 75 41.00 - 7.00 2555 
D 38.12 41.00 - 7.00 2627 
0 42.68 41.00 7.26 7.00 2662 
0 38.06 41.00 6.37 7.00 2697 
() 39.18 41.00 - 7.00 2737 
D 39.37 41.00 - 7.00 2772 
D 41.56 41.00 - 7.00 2779 

Green Diamond Brand Cotton Seed Meal ........ n 42.50 41.00 - 9.00 2559 
Chapin & Co. 0 43.31 41.00 - 9.00 2564 

D 44.37 41.00 - 9.00 2580 
D 42. 7n 41.00 - 9.00 2fi81 
D 42.37 41.00 - 9.00 2620 
D 42.62 41.00 - 9.00 2622 
0 42.00. 41.00 7.90 9.00 2720 
() 40.62 41.00 - 9.00 2796 

Owl Brand Cotton Seed Meal. .................... D 42.60 -41.00 - ti.00 2483 
F. W. Brode & Co ................. ·············· D 42.39 41.00 - 6.00 2484 

D 39.82 41.00 - 6.00 2489 
D 40.00 41.00 - 6.00 2491 

I D 42.69 41.00 - 6.00 2523 I 

I 

D 39.12 41.00 - 6.00 2533 
D 41.25 41.00 - 6.00 2541 
D 39. 75 41.00 - 6.00 2552 
D 40.50 41.00 - 6.00 2567 
D 42.62 41.00 - 6.00 2568 
D 43.00 41.00 - 6.00 2569 
D 41.75 41.00 - 6.00 2619 

i 

D 41.25 41.00 - 6.00 2625 
0 40.12 41.00 - 6.00 2631 
0 39.31 41.00 lo - 6.00 2fi36 

I D 41.12 41.00 - 6.00 2653 
0 41.87 41.00 8.02 6.00 2659 
() 42.18 41.00 - 6.00 26fil 
0 39.81 41.00 - 6.00 2677 
D 41.87 41.00 - 6.00 2706 
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ANALYSES OF SAMPLES OF FEEDING STUFF3-CONTINUED. 

~ 
'a 
s 
~ 

NAME OF FEED AND MANUFACTURER OR SHIPPER. ti 
Q;) 
~ 
i-.. 
;:l 
0 
w. 

Owl Brand Cotton Seed Meal-Concluded . . . . . . . D 
D 
D 
0 
D 
0 
D 
D 
D 
D 
0 
0 
D 
0 
D 

Prime Cotton Seed :Meal .. . . .. .. .. .. .. .. .. .. . .. .. . D 
American Cotton Oil Co........................ D 

D 
D 
D 
D 
0 
0 
D 
D 
0 
0 
0 

PROTEIN. 

44 .25141.00 
36.44 141.00 
39.81 141.00 
40.69 41.00 
42.00 141.00 

:g:ii 1!} :gi 
43.31 41.00 
43.00 41.00 
41.00 41.00 
43.25 41.00 
4: .43 41.00 
40.37 41.00 
41. 31 41.00 
42. 75 41.00 

37.06 38.61 
44.31 38.61 
38.87 38.61 
40.00 38.61 
40.56 38.61 
39.18 38.61 
38.93 38.61 
36.31 38.61 
38.62 38.61 
41.87 38.61 
41.31 38.61 
4.0.50 38.61 
40.62 33.61 

Prime Cotton Seed Meal.......... .. .. .. .. . .. . .. . D 39.25 39.00 
Mccaw Manufacturing Co., Hurtsboro, Ala. 

FAT. 

7.86 

8.80 

6.oo I 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
(l.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

8.00 
8.00 
8.00 
8.00 
8.C'O 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

2711 
2717 
2743 
2754 
2777 
2791 
2801 
2803 
2804 
2805 
2812 
2822 
2825 
2828 
2831 

2529 
2534 
2546 
2578 
2669 
2676 
2679 
2684 
2713 
2714 
2725 
2755 
2814 

9.00 2503 

Soppr's Choice Cotton Seed Meal ................ . D 42.31 41.00 - 8.00 2668 
J, E. Soper Co., Boston, .Mass .................. . 0 40.00 41.00 - 8.00 2fl96 

D 42.50 41.00 - 8.00 2710 
0 40.62 41.00 7.67 8.00 2784 

1 D 40.50 41.00 - 8.00 2810 

------------- ------~ _ _I _li_~_i_g_J_g_l_i:_l :_8_8 ___ = ___ i_:g_o8~_~ __ i_~~ 
LINSEED OIL MEAL. 

Old Proc.ess Oil Meal ......... ··················· D 36.18 32.00 - 5.00 2775 
American Linseed Co ........................... 0 39.43 32.00 - 5.00 2799 

0 39.00 32.00 5.51 5.00 2819 
0 40.18 32.00 - 5.00 2823 

Old Process Lh.1seed Oil Meal .................... D 35.69 30.00 - 5.00 2548 
The Guy G. Major Co., Toledo, 0 ............... 0 33.37 30.00 6.91 5.00 2587 

D 28.56 30.00 - 5.00 2596 
D 31. 75 30.00 - 5.00 2657 
0 28.56 30.00 - 5.00 2722 . 0 3l.44 30.00 - 5.00 2728 
0 33.81 30.00 - 5.00 2749 
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.ANALYSES OF SAMPLES OF FEEDING STUFFS-CONTINUED. 

PROTEIN. FAT. 
ai ..: -a Q, s I J .0 

f;J 'O s 
Q, Q, p 

NAlllE OF FEED AND :MANUFACTURER OR SHIPPER . ..... I..; Q,. I..; Q, A 0 =~ =~ Q, 'O A ,o A A 
~ A~ 

cd<J, 
A~ 

cdQ, £ '"'C.l '°'C.l 
p p ... = ... p ... cd,_. 

~ 0 00, p Q, 00, ::l0, 
w. fa. A C, A fa.A C, A w. 

GLUTEN FEEDS. 

Buffalo Gluten Feed .............................. D 24.00 24.00 - 2.50 2470 
Corn Products Refining Co., New York ......... D 23.69 24.00 - 2.50 2499 

D 27.32 24.00 - 2.50 2501 
D 27.37 24.00 - 2.50 2512 
D 27. 78 24.oo - 2.50 2513 
D 26.12 24.00 - 2.50 2516 
D 26. 75 24.00 - 2.50 2517 
D 24.82 24.C0 - 2.50 2519 
D 26.69 24.00 - 2.50 2526 
D 25.44 24.00 - 2.50 2535 
0 26.06 24.00 - 2.50 2563 
0 24. 75 24.00 - 2.50 2585 
D 25.43 24.00 - 2.50 2617 
0 26.37 24.00 - 2.50 2686 
0 24.81 24.00 4.23 2.50 2767 

Cream of Corn Gluten Feed ...................... D 24.19 25.00 - 2.50 2451 
American Maize Products Co ................... D 24.12 23.00 - 2.50 2464 

0 26.56 23.00 2.46 2.50 2689 

Crescent Gluten Feed ............................. D 23.06 24.00 - 2.50 2477 
Corn Products Refining Co., New York ......... D 24.38 24.00 - 2.50 2618 

D 25.06 23.00 - 2.50 2621 
0 25.62 24.00 4.82 2.50 2663 
0 25. 75 24.00 - 2.50 , 2764 
0 24.56 24.00 - 2.50 2783 

Golden Rod Gluten Feed ......................... D 25.56 23.00 - 3.00 2449 
American Maize Products Co ................... 0 2ll. 75 23.25 5.00 2.50 2765 

Jenks Gluten Feed ................................ D 25.'13 23.00 - 3.00 2507 
Huron Milling Co., Harbor Beach, Mich ...... 0 24.34 23.00 4.53 3.00 2600 

0 23.81 23.00 - 3.00 2678 
0 23.00 23.00 - 3.00 2682 
0 23.50 23.00 - 3.00 2729 
0 26. 75 23.00 - 3.00 2732 
0 24.25 23.00 - 3.00 2817 

K K K Gluten Feed ................................ D 22.25 23.00 - 2.00 2452 
J. C. Hubinger Bros. Co ........................ D 22.44 23.00 - 2.00 2461 

Union Gluten Feed ............................... D 22.88 24.00 I - 3.00 2450 
Union Starch Co. I 

I 

DISTILLERS GRAINS. 

Ajax Flakes ...................................... D 29.57 30.00 - 11.00 2482 
Ajax Milling and I eed Co ..................... 0 30.12 30.00 13.50 11.00 2604 

0 32.00 31.00 - 12.00 2605 
0 27.62 30.00 - 11.00 2751 
D 31.00 30.00 - 11.00 2835 

Bourbon Grains R ................................ o I 31.68 29.80 9.65 9.60 2634 

Climax Grains ......... 0 ! 32.87 30.00 14. 79 10.00 2602 Deutsch & 8ickert, Mil~aukee: 'wis.' ........... 
I Continental Gluten FeP-d .... 0 · 29.37 33.00 15.93 14.00 2700 

Continental Uereal Co., Peori~·. 'iii'.············· 
I 
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ANALYSES OF SAMPLES OF FEEDING STUFFS-CONTINUED. 

$ 
PROTEIN. 

Q, 

s I 
~ "O 

<l) 

NAME OF FEED AND MANUFACTURER OR SHIPPER. .... I.,; <l) 
0 ...,.,; 
CD "OA A A 
CJ A~ 

o:l<l) 

M MC) 

~ ~M Oil M 
0 Oil) 0 <l) 

00 (:z:.j Q, C, Q, 

Dewey Distillers Grains ...................•....... D 29.37 28.00 
Dewey Bros. Co., Blanchester, Ohio. 

' Fourex ..............................•............. D 28.87 31.00 
J. W. Biles Co., Cincinnati, Ohio ................ D 29.66 31.00 

D 26.98 31.00 
D 32.25 31.00 
0 3:3.50 31.00 
0 32.06 31.00 
0 32.00 31.00 
0 33.00 31.00 

WHEAT OFFALS, FEED FLOUR. 

Pillsbury's XX Daisy Feed Flour ................. 0 18.63 16.00 
Pillsbury, Minneapolis, Minn. 

Red Dog Flour ................................. .. 0 15. 75 -
Blisb Milling Co., Saymore, Ind. 

WHEAT OFFALS, MIDDLIN'GS. 

Henkel's Coarse Brown Feed ..................... 0 17. 75 15.00 
Commercial Milling Co., Detroit, Mich. 

\\'inter Wheat Middlings ............... : ......... 0 17.25 15.00 
Wm. A. Covmbs, Coldwater, Mich. 

WHEAT OFFALS, MIXED FEED. 

Acme Feed . . . . . . . . . . . . . . . . . . . . . . . . . . ......... .. . . 0 17.38 15.50 
Acme Evans Co., Indianapolis, Ind. 

Brook's Fancy Mixed Feed..... . . . . . . . . . . . . . . . . . 0 16.69 
A. H. McLeod Milling Co. 

Certified Mixed Feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 18.50 14.50 
Hunter, Robinson. Wenz Milling Co. 

Champion Mixed Feed ............................ 0 17.4.4 14.87 
Portland :\1illing Co., Portland, Mich. 

Cornish Mixed Feed .............................. O 17.69 
(l>ealer) Pendexter Bros., Cornish, Maine. 

Crescent Mixed Feed.... . .. . . . .. ....• ... .. .. .... 0 17.25 15.00 
Kemper Mill and Elevator Co. 

Esmeralda Mixed Feed.............. ... . .. .. •••. 0 17.81 14.50 
Ohio Cereal Co., Circleville, Ohio. 

Garland '.\Hxed Feed ...... . 0 18.63 16.00 
Garland Milling Co. 

Gwinn's Dairy Feed ...................•......... 0 17.88 16.39 
Gwinn Milling Co., Columbus, Ohio. 

FAT. 

I.,; 
"OA 
-=~ 
~M 
0 a;, 

(:z:.j Q, 

-

-
-
-
-

12.91 
---

-

-

5.37 

-

J 
<l) 
Q;, 

~.,; .da 
~~ I c,~ 

9.00 

12.00 
12.00 
12.00 
12.00 
12.00 
J2.00 
12.00 I 
12.00 j 

4.00 

-

4.00 

3.00 
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6.00 2613 
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4.00 2724 

4.50 2599 
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AN .\.LYSES OF SAMPLES OF FEEDING 8TUFFS-CONTllSUED. . 

PROTEIN . FAT. 

.sl r ,_; 
A Q) s I I ,.Q 

NAME OF FEED AND MANUFACTURER OR SHIPPER. c,j 'O 'O s rn Q) Q) :::l ..... I..; Q) • , .... Q). A 0 "E E "EE Q) 'O A 'g ~ A c,jQ) c,jQ) .Q Q A gs ... Q ... Q ... 
:::l :::i,_, Cl!,_, :::i,_, ~~ -.; 
0 0 Q) :::lQ) 0 Q) 

00 w. >"'<A C!,p. >"'<A C!, A 

Henkel's Mixed Feed ............................ 0 15.13 14.50 - 4.50 2i9p 
Commercial Milling Co., Detroit, Mich. 

Ideal Mixed Feed ................................. 0 17.50 - - - 2681 
Fergus Flour Mill Co., Fergus Falls, Minn. 

Kent Wic.ter Wheat Mixed Feed ................. 0 16.88 12.00 - 2.00 2702 
Williams Bros. Co. 

King Feed ......................................... 0 17.81 15.00 - 4.00 2698 
R. P. Moore Milling Co., Princeton, Ind. 

Lexington Pure Feed ..... ; ....................... 0 16.13 - - - 2785 
Lexington Roller Mills Co., Inc. 

Mixed Bran and Middlings ...................... 
(Dealer) C. A. Whitehouse. 

D 16.38 12.00 - 5.00 2780 

Pine Tree Mixed Feed ....... ···················· 0 16.56 14.00 - 7.55 2651 
Chapin & Co., St. Louis, Mo. 

Pyramid Mixed Feed ............................. 0 15.88 14.67 - 7.55 2792 
Kimball Bros., Bath, Maine. 

Snow Flake Mixed Feed .......................... 0 17.25 15.20 - 4.30 2633 
Lawrenceburg, Roller Mills Co. 

Soft Winter Mixed Feed .......................... 0 15.00 14.50 - 4.00 2789 
H. L. Halliday Milling Co., Cain, lll. 

Stott's Honest Mixed Feed ........................ 0 16. 75 - - - 2699 
David Stott, Detroit. Mich. 

Superior Mixed Feed ............................. 0 17.25 - - - 2660 
F. W. Stock & Co., Hillsdale, Mich. 

Tally-ho Mixed Feed .............................. 0 16.94 16.00 - 4.50 2575 
Minneapolis, Minn. 

Trojan Mixed Feed ............................... 0 16.25 14.50 - 4.00 2815 
The Allen and Wheeler Co. 

Try-Me Winter Mixed Feed ...................... 0 18.56 - - 4.25 2821 
oparks Milling Co., Alton, Ill. 

Vermont Brand Mixed Feed ................ ..... 0 17.00 14.00 - 4.00 2683 
Chapin & Co., St. Louis, Missouri. 

Voight's Pure Wheat Cow Feed ................... 0 16.00 - - - 2639 
Voight Milling Co. 

Wildfire Mixed Feed .............................. 0 . 17.38 14.50 - 4.00 2610 
Hunter, Robinson, Wenz Co. 

William Tell Mixed Feed ......................... 0 16.44 14.00 - 3.00 2614 
Ansted & Burke Co. 

Winter Wheat Mixed Feed ........................ D 16.13 15.00 - 3.00 2497 
Wm. A. Coombs Milling Co ..................... 0 15. 75 15.00 - 3.00 2638 

Xtragood Mixed Feed; ............................ 0 17.50 - - - 2576 
Griswold & McKinnon .......................... 0 16.50 - - - 2644 

St. Johnsbury, Vt. 

, 
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ANALYSES OF SAMPLES OF FEEDING STUFFS-CONTINUED. 

PROTEIN. 

c5 
'a 
8 I 

NAME OF FEED AND MANUFACTURER OR SHIPPER. ~ 'O 
CD ..... ,~ CD 

0 -~ 
CD == 'O CD al CD <:) A<:) 
~ 

... <:) 

:::,.. al,_. 
0 OCD :::CD 

r:n fl'<P. 0 p. 

WHEAT OFFALS, BRAN. 

Bran ............................................... 1 O 
Western Canaoa Flour Mills Co., Ltd. 

Fancy Bran.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . O 
Millbank Milling Co., Millbank, S. D. 

Henkel's Bran.................................... O 
Commercial Milling r<o., Detroit, Mich. 

Pillsbury's Bran................................... O 
Pillsbury, Minneapolis, Minn. 

Pure Hard Wheat Coarse Bran...... . . . . . . . . . . . . . . O 
Wash burn, Crosby Co. 

Minneapolis .. Miun. 

Pure Wheat.Bran.................................. O 
Northwestern Consolidated Milling Co. 

16.31 16.28 

15.56 13.00 

16.25 14.00 

16.56 14.50 

16.25 14.50 

17.06 14.50 

Snow Flake Bran.................................. O 15. 94 14.20 
. Lawrenceburg Roller Mills Co. 

Voight's Pure Winter Wheat Bran................ 0 14. 75 
Voight Milling Co., Grand Rapids. 

ADULTERATED WHEAT OFFALS. 

Blue Grass Mixed Feed............................ C 
A. Waller & Co., Henderson, Ky. 

Dairy Mixed Feed................................. D 
Henry Jennings, Bl,ston, Mass.................. D 

0 
0 

Holstein Mixed Feed.............................. 0 
Indian,1. Milling Co............... .. . . . . . . . . . . . . 0 

Jersey Mixed Feed.... .. . .. .. .. . . . . .. . .. .. .. .. .. 0 
Indiana Milling Co.... .. . . . . . . . . . .. .. .. . . . . . . . . 0 

12.00 i 9.00 

12.00 
11.56 
10.00 
9.94 

11.13 
11.13 

I 
10.00, I 
10.07 

11.00 
12.00 
12.00 
12.00 

12.00 
12.00 

12.00 
12.00 

FAT. 

..: 
I 

CD 
.0 

'O 8 
CD ::: ,~ CD. A i=i:l ,o A A al CD A gi :3 ... <:) 

:::,.. ~~ 0 CD al 
f;r;.p. 0.:i.. 00 

5.50 2598 

4.50 2642 

3.00 2588 

6.00 2647 

4.00 2612 

. 4.00 2742 

3.80 2649 

3.11 
3 54 

3.61 

3.20 
3.25 

2.00 

3.00 
3.00 
3.00 
3.00 

3.00 
4.0U 

3.00 
3.00 

2601 

245~ 

2462 
2502 
2571 
2675 

2572 
2798 

2607 
2788 

MISCELLANEOUS COMPOUND FEEDS. Protein over 20 per cent. 

Bagraco Poultry Feed............................. M 38.62 37 .00 
.Bath Grain Co., Batu, Maine. 

Blue Ribbon Feed................................. C 24.25 25.00 
Quaker Oats Co. 

Husted Molasses Feed............................ 0 22.31 18.00 
Husted Milling Co. 

6.00 2774 

4.00 2704 

4.00 2827 

Park & Pollard·s Dry Mash........................ O 22.56 20.00 3.20 3.00 2573 
Park & Pollard Co., Uoston, Mass. 
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ANALYSES OF SAMPLES OF FEEDING STUFFS-CONTINUED. 

PROTEIN. FAT. 
c5 
p. 
s I I = NAllIE OF FEED AND MANUFACTURER OR SHIPPER. U1 'O 'O 

Cl) Cl) .... 
1~ Cl). 1~ Cl). 

0 i='i:l 'i:l'i:l Cl) -o A 'g ~ 0 A~ = Cl) = Cl) 
I-< I-<<:.) I-<<:.) 

~ 
.;., ~~ ~ I-< ~~ 0 Cl) 0 Cl) 

w. ""'~ c,~ faa<A C!:lA 

Peerless Poultry Mash ............................ · M 23.06 - 5.03 -
E. A. Clark & Co. 

Unicorn Dairy Ration ............................. D 26.12. 26.00 - 6.00 
Chapin & Co ..................................... D 24.00 26.00 - 5.50 

D 26.51 26.00 - 5.50 
0 1 26.75 26.00 7.59 5.50 
o I 26.26 26.00 - 6.00 
0 25.53 26.00 - 5.50 
0 26.00 26.00 - 7.00 
0 24.96 26.00 - 5.50 

Union Grain,s (Ubiko) ............................ D 23.96 24.00 - 7.00 
J. W. Biles Co., Cincinnati, 0 ................... 0 25.44 24.00 - 7.00 

0 24.13 24.00 7.30 7.00 
0 2-Ln9 24.00 - 7.00 
0 25.68 24.00 - 7.00 
0 24.69 24.00 - 7.00 
0 25.18 24.00 - 7.00 
0 24.81 24.00 - 7.00 
D 26.18 :l4.00 - 7.00 

MISCELLANEOUS COMPOUND FEEDS. Protein 15-20 per cent. 

International Sugared Feed ...................... 0 18.56 16.50 5.55 3.50 
International Sugar Feed Co., Minneapolis. 

Scribner's Growing Feed .......................... . o 15.38 14.00 6. 79 3.00 
D. & C. E. Scribner, Brunswick, Maine. 

Scribner's Laying Mash ........................... 
D. & C. E. Scribner, Brunswick, Maine. · 

0 18.00 20.00 2.50 2.00 

Sugarota Dairy Feed .............................. 0 16.13 16.00 4.49 3.00 
Northwest Mills Co., Winona .................... 0 15.69 - - -

Yankee Dry Mash ................................. M 16.50 - - -
0. L. Clark, Freeport, Maine. 

MISCELLANEOUS COMPOUND FEEDS. Protein 10-15 per cent. 

Corn Falfa Feed .................................. D 10.44 12.00 4.00 
Haskell's Stock Feed .............................. 0 8.63 8.00 7.15 4.00 

W. H. Haskell & Co., Toledo, 0 .............. 0 10.25 8.00 4.00 
0 10.44 8.00 4.00 

Hominy Feed ................................ .... 0 11.06 9.00 8.32 6.00 
M. F. Baringer, Philadelphia, Pa. 

Park & Pollard's Screened Scratch Feed ......... 0 11.19 10.00 3.00 
Park & Pollard Co., Boston, Ma&s. 

Peerless Scratch Feed ............................. M 10.28 4.10 
E. A. Clark & Co., Yarmouth, Maine. 
~----~-

i,.; 
Cl) 

.0. 
s 
.; 
A 
A 
.s 
~ w. 

2543 

2444 
2481 
2500 
2583 
2603 
269 4 
2733 
2739 

2479 
260 
2611 

9 

5 
1 
4 
6 
9 
8 

269, 
273 
273 
273 
276 
277 

2635 

2691 

2690 

2640 
2652 

2465 

2667 
2606 
2740 
2797 

2760 

2793 

2544 
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ANALYSES OF SAMPLES OF FEEDING STUFFB-CONCLUDED. 

PROTEIN. 
cl) 

'i5. 
8 

/;;! 
NAME OF FEED AND MANUFACTURER OR SHIPPER. 'o 

Q) 
<:) 
i-.. 
~ 
0 

00 

Schurnacher's Stock Feed ..................... . 
Quaker Oats Co., Chicago, Ill ................. . 

Scratch Feed .................................... . 
F. A. Waldron & Son. 

;) 11.69 
c. 9.82 
d 11.44 
0 11.00 
0 11.19 
0 11.00 
0 11. 75 

M 11.25 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

FAT. 

3.88 
3.40 

3. 78 

3.50 
3.50 
3.25 
3.50 
X.25 
3.25 
3.50 

2472 
2498 
25q2 
2693 
2756 
2782 
2813 

2824 

MISCELLANEOUS COMPOUND FEEDS. Protein under 10 per cent. 

Brooks' Fancy Stock Feed, Corn and Oats... . . . . . 0 9 .06 
A.H. McLeod Milling Co. 

7 .63 2. 971 2645 

I 
Corn and Oats Feed ............................... M 7.81 3. 79 2485 

H. F . .Bailey Co., Bangor, Me. 

Empire Feed...................................... n 7.94 7.50 3.00 2434 
Empire Mills, Olean, N. Y .. .. .. . . . . . . . . .. .. .. . . D 8.81 7 .63 3.97 2654 

Henkel's Chop Feed .. . .. . . .. .. .. .. . . .. . . .. . .. . . .. 0 9.38 fi.00 5.43 5.00 2562 
Commercial Milling Co., Detroit, Mich. 

New England Rtock Feed, N-E-S-F..... . . . . . . . . D 7.88 9.00 4.00 2467 
ll-0 Co., Buffalo, N. Y.......................... D 7.31 9.00 4.00 2476 

Northern Oat Feed ................................ D 7.25 5.75 2.50 2495 
Chas. M. Cox Co. 

Star Feed .. . .. .. . . .. .. .. .. . .. .. .. . .. .. .. .. .. .. . .. . 0 ~.00 7.00 6.94 5.50 2723 
Toledo Elevator Co. 

Victor Feed ..................................... . 0 8.13 
Quaker Oats Co., Chicago, 111. 

MISCELLANEOUS FEl!JDS. 

Beet Pulp, Dried . . . . . . . . . . . . . . . . ................ . 
Larrowe Milling Co., Detroit, Mich. 

D 10.00 

Corn Meal. Granulated ........................... . D 8.00 
Mollett Grain Co. 

Corn J\ieal. ....................................... . M 8.25 
W. E. Barker, Brooks, Me. 

<Jorn Meal ....................................... . D 7.88 

Corn 1Ieal ....................................... . M 10.:H 
J. R. B. Dinsmore, Wiscasset, Me. 

Corn Meal, ·western .............................. . D 7.63 

7.50 4.24 

0.82 

4.25 

2 09 

3.00 21j32 

2808 

2432 

2433 

2527 

2833 

2834 
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(Discussion of results of· inspection continued from page 47.) 

probably on account of its high price. Only a few samples 
were received from dealers and but 7 official samples obtained 
by the inspector. The analysis of these meals shows that the 
goods put out by the American Linseed Company run consider
ably above their guarantees, and those by the Guy G .. Major 
Company to be above in all but 2 samples. 

The samples of .gluten feeds examined have shown them to 
be very satisfactory and it was seldom that a sample fell below 
the guaranty. An average of the results would show them to 
run considerably above. The practice of coloring, however, 
has been continued in most instances and, according to the re
quirements of the pure food law, this fact is stated on the 
package. The practice should be discouraged since it adds 
nothing to the value of the product and might be used in some 
instances to conceal inferiority. The acidity of the feeds re
mains abo~1t the same_ and although they are quite acid to the 
taste they contain practically ,no free mineral acid. 

Dried distillers' grains for the most part conform very well 
to their guarantees. It is a more difficult matter to sample 
these goods than most kinds of feeds and dealers should ·take 
great care in this particular when sending samples for analysis. 
It seems a mistake to call some kinds· of' distillers' grains gluten 
feed, as is done in. some cases, although they somewhat re
semble the latter in composition. 

The ivhcat offals, middlings, mixed feeds, and brans are not 
required by law to carry a guaranty, but most of the manu~ 
facturers have adopted the plan of guaranteeing protein or 
both protein and fat, and the plan is a good one. Almost every 
sample of this class of goods ran above its guaranty. 

The adulterated wheat offals contained ground corn cobs 
and they, as far as we learned, all carried tags stating their 
composition with one exception and this case together with two 
others running below guaranty are being investigated under the 
National Food and Drug law. It is the fault of the feeder if 
he buys one of these brands containing only about two-thirds 
the protein of a good mixed feed because it can be purchased 
for 5 or IO cents less per hundred. 

No feeder wouid think of buying ground corn ·cobs, which 
have practically no feeding value, at $1.25 or $1.30 per mo 
pounds

1 
if put on the market in sacks by themselves, but still 
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some feeders do continue to buy them when mixed with wheat 
bran, and dealers that think more of the money they are get
ting than the quality of their goods will continue to handle 
them. Their sale should be discouraged by both dealer and 
feeder and the goods thereby driven from the State. It is 
gratifying to say that the inspector found the goods on sale 
only in a few places. 

The miscellaneous feeds of various kinds carry guaranties 
ranging all the way from 5.75 to 37.00 per cent protein, the 
lower grades usually having the highest sounding names. Some 
of these feeds are legitimate mixtures no doubt worth the price 
asked for them, while others are made up solely with the object 
of getting rid of screenings, sweepings, and the refuse from 
ce~eal breakfast food mills. Some of them contain an excess 
of hulls and chaff and some contain large quantities of ground
up weed seeds. 

The byproducts of breakfast food mills, oat hulls, and such 
materials have a feeding value and the feeder of the future 
will no doubt use them in their proper place. They should not 
b(· forced upon him under high-sounding names, ground into 
a fine powder and further disguised with cheap molasses. The 

· attention of the public is continually called to this important 
point by the bulletins of the various experiment stations and 
still the mixtures of £round corn cobs, oat hulls, and weed seeds 
seem to find a ready sale: 

REBATES TO RETAILERS. 

There appears to be a tacit agreement between the mam1~ 
facturers or shippers of cottonseed meal into the State with 
the retailers to give a rebate of 50 cents per unit for each unit 
which the goods fall below the guaranty in protein. The re
tailers are very active in claiming these rebates whenever oppor
tunity offers. This fact, probably, is a great incentive to 
them to send samples to the Station for analysis. The 
allowing of such rebates is certainly very commendable and 
shows that the manufacturers are acting in good faith in making 

. their guarantees and a willingness on their part to make good 
any loss th.at has occurred through the goods falling below. 
The question then arises, who actually suffers loss from the 
goods running under the guaranty. The retailer receives a 
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rebate in proportion to the amount the goods fell below the 
guaranty, then does he make a corresponding reduction in price 
to the consumer on whom the loss actually comes? If not, and 
he sells goods which perhaps were guaranteed to carry 41 per 
crnt protein but actually carry only 37 per cent without any 
reduction in prke, then he is increasing his profits at the ex
pense of not only the manufacturers but the consumer. 

This practice, if it actually exists, can only be remedied by 
the farmer taking an equal interest in the composition of the 
goods he is buying and insisting on having a reduction in price, 
or the rebate, on goods falling below guaranty. He · should 
refuse to pay full price for goods guaranteed to carry perhaps 
41 per cent protein but actually carrying only 36 or 37 per cent, 
as shown by the tag which the law obliges the dealer to affix 
before he can lawfully sell such goods. As yet the consumers 
have shown much less interest in the composition of the goods 
than the dealers, and until they do, it cannot be expected that 
they will receive the benefits from the rebates which they should. 
The consumer has the same opportunity for free analysis of 
feeds at the Station as the dealer, but very few consumers take 
advantage of it. To obtain free analyses, however, the sample 
must be taken according to the Station's directions in order to 
insure us that it is fairly drawn. These directions will be sent 
on application to Director Chas. D. Woods, Orono. 

w ORM SEEDS IN FEEDING STUFFS. 

The oil meals and gluten feeds, the analyses of which precede, 
have never been found to contain weed seeds of any amount. 
The analyses of the feeding stuffs which are more or less likely 
to carry weed seeds, follow. In most cases the official samples 
have been tested for weed seeds, but rarely have the samples 
which have been sent in by correspondents been so tested. In 
no case was there an exact quantitative analysis made, nor were 
the weed seeds tested for vitality. 
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FEEDING STUFFS CONTAINING WHOLE WEED SEEDS. 

NAME OF FEED. KINDS OF SEEDS. 

2687 Acme !feed ................................ Few mustard. 
Acme Evans Co. 

2758 Certified Mixed Feed . . . . . . . . . . . . . . . . . . . . . Few corn cockle. 
Hunter, Robinson, Wenz Co. 

2692 Esmeralda Mixed Feed ................... Ji'ew corn cockle. 
The Ohio Cereal Co. 

6r 

2642 Fancy Bran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Some wild buckwheat and yellow fox-
Millbank Milling Co. tail. 

2827 Husted Molasses Feed . . . . . . . . . . . . . . . . . . . . Few dock and lady's thumb. 
Husted Milling Co. 

2562 Henkels' Chop Feed ...................... Some mustard, wild buckwheat and 
Commercial Milling Co. lady's thumb. 

2635 International Sugared Feed.............. Some goosefoot, green foxtail, false flax, 
International Sugar Feed Co. wild buckwheat and mustard. 

2698 King Feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Few corn cockle. 
R. P. Moore Milling Co. 

· 2573 Park and Pollard's Dry Mash ............. Some mustard. 

2793 Park and Pollard's Screened Scratch Feed Few ragweed, yellow fox tall and corn 
rockle. 

2647 Pillsbury's Bran . . . . . . . . . . . . . . . . . . . . . . . . . . Some goosefoot and few green foxtail. 

2582 Sch umacber Stock Feed.................. Some goosefoot. 
Quaker Oats Co. 

2813 Schumacher Stock Feed . . . . . . . . . . . . . . . . . . Few goosefoot. 
Quaker Oats Co. 

2691 Scribner's Growing Feed ..... Some goosefoot. 
D. &. C. E. Scribner. 

2690 Scribner's Laying Mash . . . . . . . . . . . . . . . . . . Some mustard and wild but\kwheat. 
D. & C. E. Scribner. 

2789 Soft Winter Mixed Feed.................. Few corn cockle and goosefoot. 
H. L. Halliday .:\filling Co. 

2640 Sugarata Dairy Feed...................... Aboul ro % yellow foxtail, green foxtail, 
Northwest Mills Co. wild buckwheat, ragweed. goosefoot, 

mustard.lady's thumb, t>arnyard grass 
and pepper grass. 

2652 Sugarata Dairy Feed...................... About 10 % yellow foxtail, green foxtail, 
Northwest Mills Co. goosefoot, lady's thumb, wild buck

wheat, mustard and false flax. 

2660 Superic,r Mixed Feed .. , ........ . 
F'. W. Stock & Co. 

Some mustard. wild buckwheat, goose
foot and corn cockle. 

2815 Trojan Mixed Feed. . . . . . . . . . . . . . . . . . . . . . . Few goosefoot. 
The Allen & Wheeler Co. 

2821 Try-Mc Winter Mixed Feed............... Few dock. 
Sparks Milling Co. 

2583 Unicorn Dairy Ration . . . . . . . . . . . . . . . . . . . . Some mustard and wild buckwheat. 
Chapin & Co. 

2603 Unicorn Dairy Ration . . . . . . . . . . . . . . . . . . . . Wild buckwheat and lady's tbumb quite 
Chapin & Co. abundant. 

2694 Wnicorn Dairy Ration . . . . . . . . . . . . . . . . . . . Some mustard and wild buckwheat. 
Chapin & Co. 
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FEEDING STUFFS CONTAINING WHOLE WEED SEEDS-CONCLUDED. 

NAME OF FEED. KINDS OF SEEDS. 

2733 Unico1n Dairy Ration . . . . . . . . . . . . . . . . . . . . Some mustard, wild buckwbeat, dock 
Cbapin & Co. and lady's thumb. 

2739 Unicorn Dairy Ration . . . . . . . . . . . . . . . . . . . Some mustard, wild buckwheat and 
Chapin & Co. goosefoot. 

2609 Union Grains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Some wild buckwbeat and mustard. 
J. W. Biles Co. 

2695 Union Grains . Some wild buckwbeat and mustard. 
J. W. Biles Co. 

2734 Union Grains ......... . Some wild buckwheat and mustard. 
J. W. Biles Co. 

2736 Union Grains............................. Some wild buckwbeat aHd mustard. 
J. W. Hiles Co. 

2769 Union Grains . . . . . . . . . . . . . . . . . . . . . . . . . . . . Some wild buckwbeat and mustard. 
J. W. Biles Co. 

2683 Vermont Brand Mixed Feed .............. Some goosefoot. 
Chapin & Co. 

2610 Wild Fire Mixed Feed.................... Few wild buckwbeat, mustard and. 
goosefoot. 

2t\44 Xtragood Mixed Feed ..•................. Few goosefoot. 
Griswold & McKinnon. 
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ADULTERATED CORN MEAL. 

Several times during the year complaints have come to us 
that an inferior grade of corn product, made from the refuse 
of bolted corn meal, was being shipped into the state as corn 
meal and sold in unfair competition with the native ground 
product. Upon investigation we have with one exception been 
unable to find satisfactory evidence that such· was the case. 
Frequently the alleged i~f erior goods ran higher in protein 
than native corn meal with which it was compared. 

A short time ago, however, it was reported to us that a mill
ing company with office in Massachusetts was shipping into 
Maine a so-called Fancy Corn Meal, which, according to their 
.own circulars, was not made from whole corn but from de
germinated corn, and which, it would seem, ought not to be 
sold _ as corn meal. A sample said to be from this meal was 
analyzed and found to be considerably below the analysis of a 
good whole corn meal in both protein and fat. As the material 
was coming from another state it was thought best to turn the 
information over to the National Board of Food and Drug 
Inspection for investigation under the national law. This was 
accordingly done and they propose to follow up the matter as 
thoroughly as . possible. 

IMPORTANT NOTICE . 

.The session of the legislature just closed passed an act to 
amend and unify the various inspection laws, the enforcement 
of which is entrusted to the Director of the Experiment Station. 
As regards the feeding stuffs there are several changes to be 
carefully noted, and which have been made in order that the 
Maine law shall conform as far as possible to the "Uniform 
Feed Law adopted by the Association of Feed Control Officials 
of the United States" last November, such changes being in 
direct conformity with suggestions offered by the "American 
Feed Manufacturers Association." 

The first important change to be noted is the requirement 
that feeding stuffs coming under the law shall be registered 
with the Director of the Experiment Station and that a regis
tration fee of ten dollars is required for each brand. This ap-
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plies to local millers as well as to interstate shippers, but in 
order that unfairness be avoided it is provided that any brand 
may be registered f_or the following year without the payment 
of the fee if it can be established that the sales on that brand 
did not exceed 50 tons for the year. It is expected that such 
registration will be made and fees paid by the manufacturers 
of the various brands to be sold. The list of feeding stuffs 
exempt from the requirements of the law now includes only 
hays and straws, the whole seeds, and the whole seeds ground 
separately. It will be noted that registration may be refused 
for brands bearing. a misleading name, and the attention of the 
handlers of feeds containing such adulterations as ground corn 
cobs is called particularly to this point and to the fact that the 
name "Mixed Feed" cannot be applied to such materials if they 
are to be registered in Maine. 

In addition to the requirement of a minimum guaranty of 
the amount of protein and fat present, which is required under 
the old law, a maximum guaranty of the amount of crude fiber 
present and, if the feed is a compound feed, the name of each 
ingredient contained therein, is, at the suggestion of the manu
facturers, also required. 

The new law will go into effect 90 days after the adjourn
ment of the legislature, on June 30, I9II, and for the regis
tration of feeds for the remainder of the year half fee will be 
required. This would seem to be in accord with the spirit of 
the law as it is designed to go into effect at once and at the 
same time declares that the registration of all_ brands shall 
terminate on December thirty-first of each year. 

Attention is here called to the hope that the very satisfactory 
cooperation of most of the dealers of the state during the last 
two years be continued, and all dealers are urged to obtain 
written guarantees from the shippers to the effect that all feeds 
purchased conform to the requirements of the feeding stuffs 
law and to the food laws. 

The rules and regulations deemed necessary for the proper 
enforcement of the law are now being prepared and will prob
ably be received from the public printer within the next month. 
These will be sent. to those interested upon application. 
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CHANGES IN INSPECTION LAWS. 

The Legislature of 1911 re-enacted and added to the laws of 
which the Director of the Maine Agricultural Experiment Sta
tion is the executive. With the exception of the packing of 
food under inspection these laws do not become effective until 
June 29, 1911. The laws have to do with the regulating of the 
manufacture, sale and distribution of· agricultural seed, com
mercial feeding stuffs, commercial fertilizers, drugs, foods, 
fungicides and insecticides. The law indexed for ready refer
·ence has been printed, and also the requirements under the law 
:and the rules and regulations for carrying out the provisions of 
each of the above headings have been prepared. Any or all 
,of these will be sent on application to Director Charles D. 
·woods, Orono, Maine. 

The object of the present publication is to concisely point out 
the changes in and the chief requirements of the various laws. 
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AGRICULTURAL SEEDS. 

The law applies to all of the ordinary grasses and grains. 
It requires that each package shall be plainly marked with the 
name of the seed and its minimum percentage of purity. 

If a copy of the requirements under this law is desired ask 
for Circular 420. · 

COMMERCIAL FEEDING STUFFS. 

The law regulating the sale of commercial feeding stuffs has 
been considerably changed. The law now applies to all feeding 
stuffs with the exception of hay and straw, the whole seeds 
and the unmixed meals made directly from the entire grains of 
wheat, rye, barley, oats, Indian corn, buckwheat, flaxseed and 
broom corn. The offals from the tr1i11ing of wheat and mixed 
meals which were exempt under the old law come under the 
provisions of the new. 

The package must be plainly labeled to show : the number 
of net pounds in the package ; the name, brand or trademark 
under which the article is sold; the name and principal address 
of the manufacturer or shipper; the minimum percentage of 
crude fat; the minimum percentage of crude protein; the maxi
mum percentage of crude fiber; and, if the feeding stuff is a 
ccmpound feed, the name of each ingredient contained therein. 
If it is artificially colored the _name of the material used for 
that purpose is also to be stated. 

Before a feeding stuff can be lawfully sold in the State it 
is necessary that it be registered and for that purpos~ there 
must be deposited with the Director of the Maine Agricultural 
Experiment Station a certified copy of the statements named 
above, a registration fee of $10.00, and, if the director requires, 
a sample of the feeding stuff. 

The Director of the Experiment Station· has power to refuse 
to register a feeding stuff which bears a name that is mislead
ing or deceptive or which would tend to mislead or deceive as 
to the materials of which it is composed, and, in the case of a 
mixed feeding stuff, if the specific names of each and all ing.re- 1 
clients are not stated. He also has power to cancel the regis-
tration of a feeding stuff manufactured, sold or distributed m 
violation of any of the provisions of the law. 
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A feeding stuff is adulterated if :~its weight, composition, 
quality, strength or purity varies from its affixed guaranty; it 
is colored, coated or stained whereby damage or inferiority is 
concealed ; it contains any poisonous or deleterious ingredients ; 
or any foreign substance has been added to any whole or 
ground grain unless the true composition, mixture or adultera
tion is plainly indicated upon the package in which it is con
tained. 

A feeding stuff is misbranded if :-the package or label bears 
any statement, design or device which is false or misleading 
in any particular; it does not carry the statements required oy 
law; the printed statements attached to the package differ from 
the statements in the certificate, or the registration fee has not 
been paid . 

. If a copy of the requirements under this law is desired ask 
for Circular 421. 

COMMERCIAL FERTILIZERS. 

The law regulating the sale of commercial fertilizers has 
been changed but slightly. The fee has been changed from 
$20.00 for a complete fertilizer to $25.00. 

The law applies to any material used for fertilizing purposes 
the price of which exceeds $10.00 per ton. 

Every package should bear the unmber of net pounds in the 
package, the name or trademark under which it is sold, the 
principal address of the manufacturer or snipper, the minimum 
percentage of nitrogen or its equivalent in ammonia in available 
form, the minimum percentage of potash, the minimum per
centage of available phosphoric acid, soluble and reverted, and 
the minimum percentage of total phosphoric acid. 

Before a fertilizer can be lawfully sold in the State it is 
necessary that it be registered and for that purpose there must 
be deposited with the Director of the Maine Agricultural Ex
periment Station a certified copy of the statements named above, 
a registration fee of $10.00 for the nitrogen, $10.00 for the 
phosphoric acid and $5.00 for the potash contained or said to 
bt· contained in the fertilizer, and, if the Director requires, a 
sample of the fertilizer. 
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The Director of the Experiment Station has power to refuse 
to register a commercial fertilizer which bears a name that is 
misleading or deceptive or which would tend to mislead or 
deceive as to the materials of which it is composed. He also 
has power to cancel the registration of a fertilizer manu-' 
factured, sold, distributed or transported in violation of any 
of the provisions of the law. 

A fertilizer is adulterated if :-its weight, composition, qual
ity, strength or purity varies from its affixed guaranty; or it 
contains any materials deleterious to growing plants. 

A fertilizer is misbranded if :-the package or label carries 
any statement, design or device that is false or misleading in 
any particular; the container does not carry the statements 
named above ; the printed statements attached to the container 
differ from the statements contained in the certificate ; or the 
registration fee has not been paid. 

If a copy of the requirements under this law is desired ask 
for Circular 422. 

DRUGS. 

The law regulating the sale of drugs is practically the same 
as :the National Food and Drugs Act, and drugs that can law
fully enter into interstate trade can be lawfully sold in Maine. 
The drug law is practically the same as the one that has been 
in force for the past four years. 

The law applies to the sale of all medicines and preparations 
recognized in the United States Pharmacopoeia and National 
Formulary, and any substance or mixtttre of substances in
tended to be used for the cure, mitigation or prevention of dis
ease in man or other animals. 

A drug that is exactly what is indicated by its name need 
bear no label, e~cept that it must show the quantity or propor
tion of alcohol, morphine, opium, cocaine, heroin, alpha or 
beta eucaine, chloroform, cannabis indica, chloral hydrate or 
acetanilide or any derivative or any preparation of such sub
stances contained in the drug. A drug that differs in any way 
from the name applied to it, or that imitates or simulates another 
article should at all times be labeled so as to plainly and clearly 
show its true nature to the non-professional person. 

A drug is adulterated if its standard of strength, quality or 
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purity differs from that laid down in the United States Pharma
copoeia or National Formulary or fixed by the Director of the 
Maine Agricultural Experiment Station: Provided that no drug 
shall be deemed to be adulterated if its standard of strength, 
purity or quality is plainly stated so as to be understood by the 
non-professional person, although the standard may differ from 
that laid down in the United States Pharmacopoeia or National 
Formulary or fixed by the Director of the Maine Agricultural 
Experiment Station. It is also adulterated if its strength or 
purity differs from the professed standard or quality under 
which it is sold. 

A drug is misbranded if : the package or label bears any 
statement, design or device which is false or misleading in any 
particular ; in imitation of or offered for sale under the name 
of another article; the contents of the package as originally 
put up shall have been removed in whole or in part and other 
contents shall have been placed in such package; or, ex~ept in 
the case of a physician's prescription compounded by a physi
cian or registered pharmacist, if the package fail to bear a state
ment giving the quantity or proportion of alcohol, morphine, 
etc., named above. 

If a copy of the requirements under this law is desired ask 
for Circular 424. 

Foons. · 

The law in general is the same in its requirements as the 
National :£:ood and Drugs Act and differs but slightly from the 
law which has been in force in the State for the past two years. 

T.he term "food" includes all articles, whether simple, mixed 
or compound, used for food, drink, confectionery or condiment 
for man or other animals. 

A food that is exactly what is indicated by its name need 
hear no label. A food that differs in any way from the name 
applied to it, or imitates or simulates another article, must at 
all times be labeled so as to plainly and clearly show its true 
nature to the non-professional person. A mixture or compound 
may be sold under its own distinctive name when not in imita
tion of or offereq for sale under the distinctive nam• of another 
article, provided it is accompanied by the name and the place 
where such article has been manufactured or produced. Com-
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pounds, imitations or blends to be lawfully sold should be plain
ly labeled so as to indicate the fact. 

Confectionery is adulterated if it contains terra alba, barytes, 
talc, chrome yellow, or other mineral substances or poisonous 
color or flavor or other ingredients deleterious or detrimental 
to health, or any vinous, malt, or spirituous liquor, or compound, 
or narcotic drug. 

A food is adulterated if : any substance has been mixed or 
packed with it so as to reduce, lower, or injuriously affect its 
quality or strength; any substance has been substituted wholly 
or in part for the article; any valuable constituent of the article 
has been wholly or in part abstracted; it be mixed, colored, pow
dered, coated or stained in a manner whereby damage or in
feriority is concealed; it contain any added poisonous or other 
added deleterious ingredient which may render such article in
jurious to health; it consists in whole or in part of a filthy, 
decomposed or putrid animal or vegetable substance or any por
tion of an animal unfit for food whether manufactured or not; 
it is the product of a diseased animal or one that died other
wise than by slaughter; in the manufacture, sale, distribution 
or transportation or in the offering or exposing for sale, dis
tribution or transportation it is not at all times securely protected 
from flies, dust or other contamination or other unclean, un
healthful or unsanitary conditions; it does not conform to the 
standards of strength, quality and purity established by statute 
or fixed by the Dire'ctor of the Maine Agricultural Experiment 
Station: Provided, that no food shall be deemed to be adulter
ated if its standard of strength, purity or quality is plainly 
stated so as to be understood by the non-professional person, 
although the standard may differ from that fixed by statute or 
· by said director; if its strength or purity differs from the pro
fessed standard or quality under which it is sold. 

A food is misbranded if : the package or label bears any 
statement, design or device which is misleading in any par
tkular; it be an imitation of or offered for sale under the name 
of another article; the contents of the package as originally ---
put up have been removed in whole or in part and other con-
tents shall have been placed in such package; it fail to bear a 
statement on the label of the quantity or proportion of each 
and any added colorii:ig matter, pr~servative, chemical or drug 
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contained therein ; the package containing it or its label shall 
bear any statement, design or device regarding the ingredients 
of the substances contained therein which statement, design or 
device is false or misleading in any particular : Provided, that 
an article of food which does not contain any added poisonous 
or deleterious ingredients shall not be deemed to be adulterated 
or misbranded in the following cases : 

First. In the case of mixtures or compounds sold under 
their own distinctive names and not an imitation of or offered 
for sale under the distinctive name of another article if the 
name be accompanied on the same label or brand with the 
statement of the place where such article has been manufactured 
or produced. 

Second. In the case of articles labeled, branded or tagged 
so as to plainly indicate that they are compounds, imitations or 
blends. 

If a copy of the requirements under this law is desired ask 
for Circular 425. 

PACKING Fooo UNDER THE MAINE Foon LAw. 

• Chapter 151, Public Laws of 1911, effective March 30, 1911, 

provides for inspection under the Maine Pure Food and Drug 
Law, of any food packed in Maine, provided the packer desires 
such inspection. While the law was intended primarily to 
allow certain sardine packers who desired it to have inspection 
maintained in their factories, it applies to any food packed in 
tm or glass, the packer of which desires the inspection. Pack
ers whose goods are inspected under this law shall be authorized 
to mark the containers of such goods with a statement that the 
food therein contained was packed, inspected and passed under 
the Maine Pure Food and Drug Law. 

The cost of maintaining the inspection is met by the packer 
of the food inspected. The permit to pack under the require
ments of this law is for the calendar year, but the permit may 
be cancelled at any time if the requirements of this law or the 
Maine Food and Drug Law are not complied with by the 
packer. The Director of the Experiment Station shall provide 
adequate inspection and is given the power to make rules and 
regulations governing such inspection. 

If a copy of this law is desired ask for Circular ,416. 
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FUNGICIDES AND INSECTICIDES. 

The. scope of the law is the same as the National Law. It 
is very broad and includes all materials which are used for 
preventing, destroying, repelling or mitigating fungi and insects 
that inf est vegetation, man and other animals, or houses, or any 
environment whatever. 

Every lot or package shall be plainly marked with the num
ber of net pounds in the package, the name or trademark under 
which the article is sold, the name and address of the manu
facturer or shipper, the minimum percentage of total arsenic 
and the maximum percentage of water soluble arsenic. 

Before a fungicide or insecticide can be lawfully sold in the 
State it is necessary that it be registered and for that purpose 
there must be deposited with the Director of the Maine Agri
cultural Experiment Station a certified copy of the statements 
named above, a registration fee of $10.00, and, if the director 
requires, a sample of the fungicide or insecticide. 

Paris green is adulterated if :-it does not contain at least 50 
per cent of arsenic oxide; it contains more than three and one
half per cent of arsenious oxide soluble in water; or any sub
stance has been mixed or packed with it so as to reduce Ql" 

lower or injuriously affect its quality or strength. 
Lead arsenate is adulterated if :-it contains more than 50 

per cent of water; it contains less than 12,½ per cent of arsenic 
oxide; it contains more than .75 per cent arsenious oxide soln
Lle in water; or any substance has been mixed or packed with 
it so· as to reduce or lower or injuriously affect its quality or 
strength: Provided, however, that extra water may be added to 
lead arsenate if the resulting mixture is labeled "lead arsenate 
and water" with the percentage of extra water 13lainly and cor
rectly stated on the label. 

A fungicide or insecticide is adulterated if :-its strength or 
purity falls below the professed standard under which it is 
rnld ; any substance has been substituted wholly or in part for 
the article·; any valuable constituent of the article ·has been 
wholly or in part extracted; or if it contains any substance or 
substances injurious to vegetation. 

A fungicide or an insecticide is misbranded if :-the package 
or label bears any statement, design or device which is false or 
misleading in any particular; the container does not carry the 
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· statements named above ; the printed statement attached to the 
container differs from the statements in the certificate ; the reg
istration fee has not been paid ; it is in imitation of or offered 
for sale under the name of another article; labeled or misbrand
ed so as to deceive the ·purchaser; any of the contents of the 
package as originally put up have been removed in whole or 
in part and other contents placed in such packages ; it consists 
partially or completely of any inert substance or substances 
which do not prevent, destroy, repel or mitigate insects or fungi; 
and does not have the percentage amount of such inert sub
stances plainly- stated on the label. 

If a copy of the requirements under this law is desired ask 
for Circular 423. 

FREE ANALYSES. 

The Station will, so far as circumstances permit, make free 
of charge analyses of agricultural seeds, commercial feeding 
stuffs, commercial fertilizers, drugs, foods, fungicides and in
secticides on sale in. Maine. As a protection to the dealers and 
to the Station the conditions na_med in the following paragraphs 
must be observed. Correspondents are advised to write the 
Station for blanks before drawing samples for analysis. 

The directions for sampling call for care on the part of the 
correspondent and involve for opened goods considerable time. 
The analysis also takes time and care, and unless the sample 
fairly represents the goods on matter how accurate the analysis 
may be, it is worse than valueless. 

Directions for Sampling Agricultural Seeds. The contents of the 
packets should be emptied out, mixed thoroughly by stirring, and small 
quantities taken from different parts of the mixture to make the sam
ple. If seeds are in bulk or in large packages, take handfuls at random 
from the top, middle and bottom, and from these, after mixing, take 
the sample for testing. 

Samples of seeds must be taken in the presence of a disinterested 
and reputable witness, who shall certify that the sample was taken in his 
presence according to these directions. The sample must be enclosed 
in an envelope or other suitable package, securely fastened and sealed 
in the presence of the witness. The names of the sender and witness 
must be written on the outside of package, which shall be sent to the 
station prepaid. A seed sample should weigh not less than two ounces. 

The following information must accompany the sample or be sent by 
mail : The name under which the seed is sold, the name of the dealer, 
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the city or town of the dealer, if in a car the initials and number of the 
car, an exact copy of all marks upon the package, the guaranteed per
centage of purity, the name and postoffice address of the sender, the 
personally signed certification by the witness that the sample was taken 
in his presence according to the directions given above. 

Directions for Sampling Coniniercial Feeding Stuffs. The sample 
should fairly represent the feeding stuff and is best obtained as follows : 
Open five full and unbroken packages, and mix well together the con
tents of each for a foot in depth, take out three cupfuls from different 
parts of the mixed portions of each package, pour them one over an
other upon a paper, intermix thoroughly and select not less than a half 
pint from the mixture for the sample. Samples of cotton seed meal 
and other oily meals should be packed in tin or waxed paper. 

The following information must accompany the sample or be sent by 
mail : The name of the goods, the name of the manufacturer, the name 
of the dealer, the city or town of the dealer, the initials and number 
of the car, an exact copy of all marks upon the package, the guaranteed 
maximum percentage of crude fiber, the guaranteed minimum percent
age of fat and of protein, the name of the sender, the postoffice address 
and county, the personally signed certification by the witness that the 
described sample was taken in his presence according to the directions 
given above. 

Directions for Sampling Commercial Fertilizers. The Legislature of 
1911 passed the following act to provide for the further analysis of 
commercial fertilizers : 

Section r. Any person within the State may send to the director of 
the Maine agricultural experiment station samples of commercial fer
tilizers sold or offered for sale within the state for the purpose of analy
sis under the following conditions : Said samples shall be taken in 
the presence of a witness from not Jess than five packages of properly 
stored commercial fertilizer in accordance with directions to be furnished 
by said director; a copy of all marks upon or affixed to the package, in
cluding the brand or trademark, the name of the manufacturer and the 
guaranteed chemical analysis, shall accompany the sample or be depos
ited with the secretary of the grange or the selectmen of the town 
where the sample is taken. 

Section 2. On receipt of a sample of commercial fertilizer accom
panied by ( 1) a certified statement signed by the witness that the sam
ple was taken as provided in section one of this act, (2) a copy of the 
marks on or affixed to the package from which the sample was pro
cured or a signed statement from the secretary of a grange or a select
man that the copy of the marks upon the package have been deposited 
with him, and (3) an analysis fee of ten dollars for each sample the 
director of the Maine agricultural experiment station shall mak~ or 
cause to be made, an analysis of the fertilizer and shall forthwith re
port the results of said analysis to the sender. 

Section 3. If on receipt of the copy of the marks upon the package 
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from which the sample of commercial fertilizer was taken, it shall be 
found that not more than one sample of the same brand has been an
alyzed by said director within the year, or if the actual analysis shall 
differ materially from the guaranteed analysis, the analysis made by 
said director shall be deemed to be of public importance, and the analy
sis fee shall be returned to the person who sent the sample. If the 
actual analysis agrees . reasonably with the guaranteed analysis and 
more than one sample of the brand from which said sample was taken 
shall have been examined within the year, said director shall pay said 
analysis fee to the treasurer of the Maine agricultural experiment sta
tion and it shall be used for the enforcement of the inspection laws of 
which the said director is the executive. And the said director shall 
f>Uli>lish the official bulletin, giving the results of analyses that are deemed 
to be of public importance, annually in the month of October.-(Ap
proved March 29). 

The sample must be taken from not less than five packages of prop
erly stored, dry and undamaged fertilizer, which have not been pre
viously opened; put in the jar; sealed; and delivered to the express com
f)any in the presence of a witness who must be the dealer or his rep
resentative or a state, town or grange officer. 

The sample may be taken by means of a sampling tube that reaches 
the whole length of the package or as follows : Provide a teacup, some 
large papers, and for each sample a clean and dry pint or quart glass 
fruit jar. Open at least s full and unbroken packages, and thoroughly 
mix the contents of each for a foot in depth; take out three cupfuls 
from different parts of the mixed portion of each package, pour them 
CJver one another upon a paper and intermix thoroughly but quickly to 
avoid loss or gain· of moisture; fill the jar from this mixture; attach a 
label ; and seal with wax. Send by prepaid express, to the Agricul
tural Experiment Station, Orono, Maine. 

The following information should accompany the sample; the name 
of the goods; the name of the manufacturer; the name of the dealer; 
the city or town of the dealer; the initials and number of the car; an 
{'Xact copy of all· marks upon the package including the minimum per
centage of nitrogen or ammonia, available phosphoric acid and the pot
ash soluble in water; the name of the sender; tJ:ie postoffice address 
and county; the personally signed certification by the witness that the 
described sample was taken in his presence according to the directions 
given above. If it is not desired to give this information to the experi
ment station these facts may be deposited with the secretary of the 
grange or the selectmen of the town where the sample was taken. 

Directions for Sampling Drugs, Foods, Fungicides and Insecticides. 
Original unbroken packages will be accepted for analysis when sent pre
paid and accompanied by the name and postoffice address of the sender 
and the dealer. Samples from opened or bulk goods must be taken, 
sealed and packed in the presence of a witness, preferably the dealer, 
and forwarded by prepaid ex~ress. Usually not less than a pound of 
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a material should be sent as a sample. The sample must be accom
panied by (I) an exact copy of the principal label or marks on the 
package from which the sample was taken, (2) the name and address 
of the dealer, (3) the signed statement of the witness that the sample 
was taken, sealed and packed in his presence, (4) the signed statement 
of the sender that in his judgment the sample fairly represents the 
goods and the accompanying statements are ac~urate. 

All correspondence relative to work of inspection should be addressed 
to Director Chas. D. Woods, Orono, Maine. 
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FERTILIZER INSPECTION. 

The reports of the analyses of the samples collected by the 
inspectors of the fertilizers found on sale in Maine in 19n are 
here published together with such other information as seems 
pertinent. 

CHIEI<' REQUIREMENTS OF THE LAW. 

The following ~re the chief points of the law and the regu
lations. The full text of the law will be sent on application 
made to the Director of the Maine Agricultural Experiment . 
Station, Orono, Maine. 

I. Kind of materials coming under the law. The law ap
plies to the sale, distribution, transportation, or the offering or 
exposing for sale, distribution or transportation, any materials 
used for fertilizing purposes the price of which exceeds $10 
per ton. 
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For many years the sale of materials other than mixed goods 
was so small that no notice was taken of it. As time went on, 
however, with the propagation of the ideas of home mixing, 
the demand for chemicals increased. For the last few years 
the most common chemicals such as acid phosphate, ground 
bone, nitrate of soda and the various potash salts are regularly 
licensed by the companies handling them. In the case chiefly 
of companies manufacturing in the State it happens that other 
fertilizing constituents are sold in small amounts and primarily 
for experimental purposes. While the law is explicit there will 
until further notice, be no prosecutions made by the Director of 
the Maine Agricultural Experiment Station for the sale with
out license of small amounts of these more unusual fertilizing 
constituents, provided the company can show that these goods 
were sold in goo"d faith for experimental purposes. As a part 
of the indication that the goods were thus sold it should be 
explained to the customer exactly under what conditions the 
goods are sold ; that they are unlicensed ; that they have not 
been or are not likely to be analyzed by the Director of the 
Maine Experiment Station and that the Director holds himself 
in no way responsible for the quality of these unlicensed goods 
sold for experimental purposes. Their sale is allowed because 
the Director does not regard it as the purposes of the law to 
either hamper ordinary business or hinder experiments on the 
part of the farmer. Whenever any goods thus offered experi
mentally come to be sold in considerable amount they must be 
licensed the same as other fertilizing materials. 

2. The Brand. Every lot or package shall be plainly marked 
with: 

The number of net pounds in the package. 
The name or trademark under which it is sold. 
The name and principal address of the manufacturer or 

shipper. · 
The minimum percentage of nitrogen, or its equivalent in 

ammonia, in available form. 
The minimum percentage of potash. 
The minimum percentage of available phosphoric acid ( solu

ble and reverted). 
The minimum percentage of total phosphoric acid. 
If a fertilizer is sold in bulk or put up in packages belonging 
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to the purchaser, upon the request of the purchaser he shall be 
furnished with a copy of the statements named above. 

3. Manufacturers' certificate. Before manufacturing, sell:.. 
ing or distributing a commercial fertilizer a certified copy of 
the statements named in 2 shall be filed with the Director of the 
Maine Experiment Station. 

4. Manufacturers' sample. When the Director shall so re
quest, the manufacturer shall furnish a sealed package contain
ing not less than two pounds of the commercial fertilizer. 

5. Registration fee. A registration fee is assessed on any 
brand offered for sale, distribution or transportation in the 
State as follows : $ro for the nitrogen, $IO for the phosphoric 
acid and $5 for the potash contained or said to be contained in 
the fertilizer. The filing of the certificate and the payment of 
the fee is required for only one person for a given brand. 

6. · Registration may be refused or canceled. The Director 
of the Station may refuse to register any commercial fertilizer 
which bears a name that is misleading or deceptive or which 
would tend to mislead or deceive as to the materials of which it 
is composed. The Director also has power to cancel the regis
tration of a fertilizer manufactured, sold, distributed or trans
ported in violation of any of the provisions of the law. 

7. Adulteration. A fertilizer is adulterated if its weight, 
composition, quality, strength or purity varies from its fixed 
guaranty or if it contains any materials deleterious to growing 
plants. 

8. Misbranding. A fertilizer is misbranded if: the pack
age or label carries any statement, design or device that is false 
oi· misleading in any particular ; the container does not carry 
the statements named in 2 ; the printed statements attached to 
the container cliff er from the statements in the certificate ; and 
if the registration fee has not been paid. 

9. Analysis for correspondents. A special law provides that 
the station shall analyze samples of fertilizers on sale in Maine 
taken in accordance with the law and the directions of the 
director and the payment of an anlysis fee of $IO. If the 
analysis proves to be of public importance the analysis fee will 
be returned. Otherwise the money will be used in the enforce
ment of the law. Blanks with full directions will be furnished 
on req1.1est. 
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IO. Written guaranty, the dealers' safeguard. No prose
cution will lie against any person handling commercial fertilizers 
provided he obtains at the time of purchase a written guaranty 
signed by the person residing in the United States from whom 
the purchase was made to the effect that the commercial f erti
lizer is not adulterated or misbranded within the meaning~of the 
Maine law regulating the sale of commercial fertilize:cs. After 
a person has been notified by the Director of the Maine Agri
cultural Experiment Station that an article of commercial fer
tilizer appears to be adulterated or misbranded the written guar
anty will not protect further sales. 

11. Hearing. The person who is believed to have violated 
the law regulating the sale of commercial fertilizer will be 
granted a hearing at which he may appear in person, or by 
attorney, or by letter. The notice of the hearini will name the 
time and place of the hearing and a copy of the charge. Fail
ure to appear will not prejudice the case. The hearing will be 
private and every opportunity will be given for explanation and 
the establishment of innocence. If the time appointed is not a 
convenient one, postponement within reasonable limit will be 
granted. 

12. Penalty. Violations of the law are punishable by a fine 
not exceeding one hundred dollars for the first offense and not 
exceeding two hundred dollars for each subsequent offense. 

13. Executive. The Director of the Station is directed to 
collect and analyze samples of fertilizers on sale in the State; 
tc publish the results of the analyses together with additional 
information of public benefit; and to diligently enforce the pro
visions of the law. 

FERTILITY AND PLANT Foon. 

◄ 

To produce profitable crops and at the same time to maintain 
and even to increase the productive capacity of the soil may 
rightly be termed "good farming.~' Many farmers are able to 
do this, and the knowledge of how to do it has been largely 
acquired through years of experience, during which the char- · ··~ 
acter of the soil, its adaptability for crops, and the methods of 
its management and manuring have been made the subjects of 
careful study, without, however, any definite . and accurate 
know ledge concerning manures and their functions in relation 
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to soils and crops. Those who desire to study these questions, 
are invited to write to the Superintendent of the Extension 
Department of the College of Agriculture, University of Maine, 
Orono, Maine, who will gladly send a list of suitabl~ books 
and give full information relative to correspondence courses on 
this subject.* 

S<?ils vary greatly in their capabilities of supplying food to 
crops. Different ingredients are deficient in different soils. 
The way to learn what materials are proper in ·a given case is by 
observation and experiment. The rational method for deter
mining what ingredients of plant-food a soil fails to furnish in 
abundance, and how these lacking materials can be most eco
nomically s1:1pplied, is to put the questions to the soil with differ
ent fertilizing materials and get the reply in the crops pro
duced. How to make these experiments is explained in Cir
cular No. 8 of the Office of Experiment Stations of the U. S. 
Department of Agriculture. A copy of this circular can be 
had by applying to the Secretary of Agriculture, Washington, 
D. C. 

The chief use of ·fertilizers is to supply plant-food. It is good 
farming to make the most of the natural resources of the soil 
and of the man~res produced on the farm, artd to depend upon 
artificial fertilizers only to furnish what more is needed. It is 

· not good economy to pay high prices for materials which the 
soil may itself yield, but it is good economy to supply the 
lacking ones in the cheapest way. The rule in the purchase of 
costly commercial fertilizers should be to select those that sup
ply, in the best forms and at the lowest cost, the plant-food 
which the crop needs and the soil fails to· furnish. 

Plants differ widely with respect to their capacities for gath
ering their food from soil and air ; hence the 'proper fertilizer 
in a given case depends upon the crop as well as upon the soil. 
The fertility of the soil would remain practically unchanged if 

· all the ingredients removed in the various farm products were 

*This Station has a circular on Home Mixed Fertilizers that may be 
had on request to Director Chas. D. Woods, Orono. Farmers' Bulletin 
44 of the U. S. Department of Agriculture discussing commercial fer
tilizers will be sent to any address on application to the Secretary of 
Agriculture, Washington, D. C. The Maine Bulletin, Vol. XI, No. 5, 
discusses The Restoration of Fertility and Commercial Fertilizers. T&is 
can be obtained by writing the College of Agriculture, Orono, Maine. 
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restored to the land. This may be accomplished by feeding the 
crops grown on the farm to animals, carefully saving the 
manure and returning it to the soil. If it is practicable to 
pursue a system of stock feeding in which those products of the 
farm which are comparatively poor in fertilizing constituents are 
exchanged in the market for feeding stuffs of high fertilizing 
value, the loss of soil fertility may be reduced to a minimum, or 
there may be an actual gain in fertility. 

CONSTITUENTS OF FERTILIZERS. 

The only ingredients of plant-food which we ordinarily need 
to consider in fertilizers are potash, lime, phosphoric acid, and 
nitrogen. The available supply of lime is of ten insufficient; 
hence one reason for the good effect so often observed from the 
application of lime, and of plaster, which is a compound of lime 
and stilphuric acid. The remaining substances, nitrogen, phos
phoric acid and potash, are the most important ingredients of 
our common commercial fertilizers, both because of their 
scarcity in the soil and their high cost. It is in supplying these 
that phosphates, bone manures, potash-salts, guano, nitrate of 
soda, and most other commercial fertilizers are chiefly useful. 

The ter·m "form" as applied to a fertilizing constituent has 
rderence to its combination or association with other constitu
ents which may be useful, though not necessarily so. The form 
of the constituent, too, has an important bearing upon its avail
ability, and hence upon its usefulness as plant food. Many 
materials containing the essential elements are practically worth
k ss as sources of plant-food because the form is not right; the 
plants are unable to extract them from their combinations; they 
are "unavailable." In many of these materials the forms may 
be changed by proper treatment, in which case they become val
uable not because the element itself is changed, but because it 
then exists in such form as readily to feed the plant. 

Nitrogen is the most expensive of the three essential fertiliz-· 
ing elements. It exists in three different forms, organic nitro
gen, ammonia and nitrate. 

Organic nitrogen exists in combination with other elements 
either as vegetable or animal matter. All materials containing 
organic nitrogen are valuable in proportion to their rapidity of 
decay, because change of form must take place before the nitro-

• 
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gen can serve as plant food. Organic nitrogen differs in availa
bility not only according to the kind of material which supplies 
it, but according to the tr~atment it receives. 

Nitrogen as ammonig, usually exists in commercial manures in 
the form of sulphate of ammonia and is more readily available 
than organic nitrogen. While nitrogen in the form of ammonia 
is extremely soluble in water, it is not readily removed from the 
soil by leaching, as it is held by the organic compounds of the 
soil. 

Nitrogen as nitrate exists in commercial products chiefly as 
nitrate of soda. Nitrogen in this form is directly and imme
diately available, no further changes being necessary. It is 
completely soluble in water, and diffuses readily throughout the 
soil. It differs from the ammonia compounds in forming no 
insoluble compounds with soil constituents and may be lost by 
leaching. 

Phosphoric acid is derived from materials called phosphates, 
in which it may exist in combination with lime, iron, or alumina 
as phosphates of lime, iron or alumina. Phosphate of lime is 
the form most largely used as a source of phosphoric acid. 
Phosphoric acid occurs in fertilizers in three forms: That solu
ble in water and readily taken up by plants; that insoluble 
i;1 water but still readily ttsed by plants and known as "re
verted"; and that soluble only in strong acids and consequently 
very slowly used by the plant. The "soluble" and "reverted" 
together constitute the "available" phosphoric acid. The phos
phoric acid in natural or untreated phosphates is insoluble in 
·water, and not readily available to plants. If it is combined 
with organic substances as in animal bone, the rate of decay is 
more rapid than if with purely mineral substances. · 'fhe insol
uble phosphates may be converted into soluble iorms by treat
ment with strong acids. Such phosphates are known as acid 
phosphates or superphosphates. The "insoluble phosphoric 
acid" of a high cost commercial fertilizer has little or no value 
tc, the purchaser because at the usual rate of application the 
quantity is too small to make any perceptible effect upon the 
crop, and because its presence in the fertilizer excludes an equal 
amount of more needful and valuable constituents. 

Potash in commercial fertilizers exists chiefly as muriates and 
sulphates. With potash the form does not exert so great an 
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influence upon availability as is the case with nitrogen and 
phosphoric acid. All ordinary forms are freely soluble in water, 
and are believed to be nearly if not quite equally available as 
food. The form of the potash has an important influence upon 
the quality of certain crops. For example, the results of experi
ments seem to indicate that the quality of tobacco, and certain 
other crops, is unfavorably influenced by the use of muriate of 
potash, while the same crops show a superior quality of materials 
free from chlorides have been used as the source of potash. 

VALUATION OF FERTILIZERS. 

The agricultural value of any fertilizing constituent is meas
ured by the value of the increase of the crop produced by its 
use, and is, of course, a variable factor, depending upon the 
availability of the constituent, and the value of the crop pro
duced. The form of the materials used must be carefully con
sidered in the use of m_anures. · Slow-acting materials cannot be 
expected to give profitable returns upon quick-growing crops, 
nor expensive materials profitable returns when used for crops 
of relatively low value. 

The agricultural value is distinct from what is termed "com
mercial value," or cost in market. This last is determined by 
market and trade conditions, as cost of production of the crude 
material, methods of manipulation required, etc. Since there 
is no strict relation between agricultural · and o,mmercial or 
market value, it may happen that an element in its most avail
able form, and under ordinary conditions of high agricultural 
value, costs less in market than the same element in less avail
able forms and of a lower agricultural value. The commercial 
value has reference to the material as an article of commerce, 
henc'e commercial ratings of various fertilizers have reference 
to the~r relative cost and are used largely as a means by which 
the different materials may be compared. 

The commercial valuation of a fertilizer consists in calculating 
the retail trade-value or cash-cost at freight centers ( in raw · 
materials of good quality) of an amount of nitrogen, phosphoric 
acid and potash equal to that contained in one ton of the fer
tilizer. Plaster, lime, stable manure and nearly all of the less 
expensive fertilizers have variable prices, which bear no close 
relation to their chemical composition, but guanos, superphos-
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phates, and similar articles, for which $20 to $75 per· ton are 
paid, depend for their trade value ~xclusively on the substances, 
nitrogen, phosphoric acid and potash, which are comparatively 
costly and steady in price. The. trade-value per pound of the 
ingredients is reckoned from the current market prices of the 
standard articles which furnish them to commerce. The c~:m
sumer, in estimating the reasonable price to pay for high-gra~e 
fertilizers, should add to the trade-value of the above-named 
ingredients a suitable margin for the expenses of manufacture, 
etc., and for the convenience or other· advantage incidental to 
their use. · 

For many years this Station has not printed an estimate of 
the commercial value of the different brand~ licensed in the 
State. If any one wishes to calculate the commercial value he 
can do so by using the trade values adopted for 19u by the 
Experiment _ Stations of Connecticut, Maine, Massachusetts, 
New Hampshire, New Jersey, Rhode Island and Vermont. 
These valuations represent the average retail prices at which 
these ingredients could be purchased during the three months 
preceding March 1, 19n, in ton lots at tide water in southern 
New England. On account of the greater distance from the 
large markets the prices for Maine at tide water would probably 
be somewhat higher than those quoted. 

TRADE VALUES OF FERTILIZING INGREDIENTS FOR -I9II. 

Cents per pound. 
Nitrogen in nitrates ............ : ......... ·.......... 16 

in ammonia salts. . . . . . . . . . . . . . . . . . . . . . . . . 16 
Organic nitrogen in dry and fine ground fish and blood. 23 

in cottonseed meal and castor pomace 21 

in fine bone and tankage and in mixed 
fertilizers . . . . . . . . . . . . . . . . . . . . . . 20 

in coarse bone and tankage.. .. . . . . . 15 
Phosphoric acid, water-soluble. . . . . . . . . . . . . . . . . . . . . . 4¼ 

citrate-soluble . . . . . . . . . . . . . . . . . . . . 4 
in fine ground bone and tankage. . . . . 4 
in cottonseed meal, castor pomace. . . 4 
in coarse bone, tankage and ashes. . . 3¼ 
in mixed fertilizers, if insoluble in 

ammonium citrate . . . . . . . . . . . . . . 2 
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Potash as high grade sulphate and in forms free from 
muriate (chloride) . -. . . . . . . . . . . . . . . . . . . . . S 

as muriate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4¼ 
in cottonseed meal and castor pomace. . . . . . . . . 5 

RULES FOR CALCULATING VALUATION OF FERTILIZERS. 

The commercial valuation will be accurate enough as a means 
of comparison if the following rule is adopted: 

Multiply 4.0 by the percentage of nitrogen. 
Multiply o.8 by the percentage of available phosphoric acid. 
:Multiply 0.4 by the percentage of insoluble phosphoric acid. 
Multiply r.o by the percentage of potash. 
The sum of the_se. 4 products will be the commercial valua

tion per ton on the basis taken. 
Illustration. The table of analyses shows a certain fertilizer 

to have the following composition: Nitrogen 3.30 per cent; 
Available phosphoric acid 8.oo per cent; Insoluble phosphoric 
acid I .oo per cent; Potash 6.oo per cent. The valuation ·in this 
case will be computed thus : 
Nitrogen, 
Available phosphoric acid, 
Insoluble phosphoric acid, 
Potash, 

4.0 X 3.30, 
o.8 X 8.00, 
0.4 X r.oo, 
I.OX 6.00, 

$r3 20 

6 40 
40 

6 00 

Since this rule assumes all the nitrogen to be organic and all 
the potash to be in the form of the sulphate, it is evident that the 
valuations thus calculated must not be taken as the only guide in 
the choice of a fertilizer. In every case the farmer should con
sider the needs of his soil before he begins to consider the cost. 
In many instances a little careful experimenting will show him 
that materials containing either nitrogen, potash, or phosphoric 
acid alone will serve his purpose as fully as a "complete fer
tilizer," in which he must pay for all three constituents, whether 
needed or not. -
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RESULTS OF lNSPEC'I'ION. 

The inspection of the spring of I9II indicates that the fer
tilizer situation in Maine is at present better than we have ever 
found it before since the fertilizer trade assumed such large 
proportions for this State. 

The inspectors who drew the samples were men of experi
ence and the work was done very carefully. Almost without 
exception each sample was drawn from ten different bags of 
the same brand, thus insuring a representative sample. In the 
laboratory whenever the results obtained differed materially, 
either above or below, from the guaranty, the work was re
r,eated so that 'the final report is often the result of several 
determinations. 

In order that a mixed fertilizer run uniform in composition 
it is necessary that the work of mixing be done very exactly, 
and where the brands are made in large quantities the care 
involved is, of course, very great. Almost without exception 
the companies doing business at the present time in Maine. ex
ercise great care in selecting their materials and in mixing 
their goods, and while an occasional sample will vary somewhat 
in some particular from the guaranty, the fact that they run 
a~ near as they do shows that for the most part the goods on 
the market are well manufactured. 

The goods of the following companies almost without ex
ception ran well above the guarantees, and may be passed with 
few comments: American Agricultural Chemical Company, 
Armour Fertilizer Company, Bowker Fertilizer Co., Buffalo 
Fertilizer Company, E. D. Chittenden Company, Coe-Mortimer 
Company, Essex Fertilizer Company, German Kali Works, Lis
ter's Agricultural Chemical Company, Merrow Brothers, Mori
son Brothers, National Fertilizer Company, New England Fer
tilizer Company, Parmentor & Polsey Fertilizer Company, E. 
W. Penley, Rogers & Hubbard Company, Sagadahoc Fertilizer 
Company, Swift's Lowell Fertilizer Company, F. W. Tunnell 
& Co., Tuscarora Fertilizer Company and Union Chemical 
Works. 

While some of the above mentioned companies had a great 
many different brands upon the market, all of these different 
brands almost without exception were above the guarantees. 
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Others had but one or two brands on ·sale and these also were 
found to be well above. 

The Buffalo brands about which there was some discussion 
last year were found to run very good the present season. The 
Top Dresser was slightly below in nitrogen but well above in 
the other constituents. Three samples of the 5-8-9 goods taken 
at different places ran about 0.3 per cent below in potash. All 
of the other brands were very uniform in composition as indi-
cated by the analyses made. . 

The Atlantic Fertilizer Company had three different brands 
on sale which were sampled. Each of the three brands was 
somewhat below the guaranty in nitrogen, and. one of the three 
was somewhat below in potash, as indicated by the analyses 
made on two samples of that brand. 

The goods of the Hubbard Fertilizer Company were appar
ently rather unevenly mixed and none of the samples analyzed 
ran materially above the guarantees. 

The· one brand licensed by Martin and White was under its 
guarantees in both available and total phosphoric acid and in _ 
potash. 

The Bone Dust Tankage of the Portland Rendering Com
pany while somewhat under the guaranty in phosphoric acid 
more than made up for this shortage in the high nitrogen which 
it carried. 

The Provincial Chemical Fertilizer Company of St. John, 
New Brunswick, did not license goods in Maine this year. As 
was noted in Official Inspections 29, containing the results of 
last year's collection of -fertilizers, we have usually found their 
goods below the guarantees in. one or more constituents, and 
iu spite of repeated warnings the situation was not improved 
from year to year. Last year one of ·their selling agents was 
prosecuted and fined for selling goods below the guarantees, 
and as a result their brands were not licensed for .the present 
year and our inspectors failed to find any of the goods on sale 
in the State. 

A few brand$- licensed for the year were not found on sale , -.../..., 
by the inspectors. Qne of the principal reasons for this is the 
fact that as more companies come into the State to do business 
the competition becomes more keen~ and more of the goods are 
shipped to individual consumers without passing through the 



OFFICIAL INSPECTIONS· 33. 8g 

large warehouses or through the hands of large distributors. 
These small lots are oftentimes used up at once upon receipt 
an~ it thus becomes very difficult to obtain a sample of every 
brand which may possibly be used in the State. If any reader 
of this report has used fertilizer not here listed he is invited 
to communicate with the Station and if he should have any of 

• the goods in stock and properly stored, we will send directions 
for sampling the same and will be glad to make an analysis 
free of charge. Directions for sampling should be asked for 
before samples are sent. 

ACTIVITY OF ORGANIC FORMS OF NITROGEN. 

Concerning the activity of the various forms of organic nitro
gen used for fertilizing purposes there has lately been much 
discussion, and it is r~alized that this is an important question 
both to the manufacturers ·and to consumers. In all of the 
New England States and in New York and in New Jersey the 
experiment stations have been working for some tiine to obtain 
a method by which comparable results could be arrived at. A 
method has been devised under which work of this kind is now 
being done by- two stations. The increased funds which will 
next year become available to the Maine Experiment Station, 
owing to the increase in the fertilizer license fee, will allow for 
considerable work along this line and it is now planned to issue, 
after ,this year, a report in which the activity and availability 
of the different forms of nitrogen will . be discussed. 
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Dcscriptfr;c List of Fert-ilizcr Samples, 19n. 

Manufacturer, plar,.>c oft>usines-~ and brand. 

• 

A~IERTCAN" AGRCCULTURAL CHE¼IC.-\.L COMPANY 
IOll A. A. C. Co.'s Aroostook Complete Manure ............................................ . 
1177 A. A. C. Co.'s Complete Manure ...................................................... . 
1017 A. A. C. Co.'s Aroostook High Grade ........................................ · ........ .. 
1168 A. A. C. Co.'s Aroostook High Grade ................................................. . 

100-! A. A. c: Co. 's Grass and Oats .......................................................... . 
1188 A. A.~- Co.'s Grass and Oats .......................................................... . 
1013 A. A. C. Co.'s Northern Maine Potato Special. ........................................ . 
1196 A. A. C. Co.'s Northern :Maine Potato Special ......................................... . 

100G A. A. C. Co.'s Peerless Potato l\Tanure ................................................ . 
1167 A. A. C. Co.'s Peerless Potato Manure .......................................... . 
1313 A. A. Potato Grower .......................... ; ........................................ . 

1110 Bradley's Alkaline Bone with Potash ........................ ·• ...................... . 
1163 Bradlp,y's Alkaline Bone with Potash ................................................. . 
1284 Bradley's Alkaline Bone with Potash....... . ........................................ . 

1092 Bradley's Complete Manure for Potatoes and Vegetables ............................. . 
1192 Bradley's Complete Manure for Potatoes and Vegetables ............................. . 
1314 Bradley's Complete Manure for Potatoes and Vegetable;; ............................. . 

1026 Bradley's Complete Manure with 10 per cent Potash ................................. . 
11,;2 Bradley's Complete Mani.ue with 10 per cent Potash ................................. . 
1248 Bradley's Complete Manure with 10 per cent Potash ................................. . 

1024 Bradley's Corn Phosphate ............................................................. . 
1136 Bradley's Corn Phosphate ............................................................. . 
1311 Bradley's Corn Phosphate.. . . . . . . .................................................... . 

1022 Bradley's Eureka Fertilizer ......................................................... . 

~M{ :~:g}:n ~r:;~raa ~t;t~tte:te:::: : : : : : : : : : : : : : : : : : : : · : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : 
1145 Bradley's Niagara Phosphate ......................................................... . 

1025 Bradley's Potato Fertilizer ............................................................ . 
1135 Bradley's Potato Fertilizer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . 
1029 Bradley's Potato Manure ........................................................... .. 
1137 Bradley's Potato Manure ................................................... . 

1105 Bradley's XL Superphosphate of Lime ................................................ . 
1191 Bradley's XL Superphosphate of Lhne... .. .. .. .. .. .. . . .. . .. .. . . .................... .. 
1038 Clark's Cove Bay State Fertillzer ...................................................... . 
1189 Clark's Cove Bay State Fertilizer .................................................... .. 

1155 Clark's Cove Bay State Fertilizer for Seeding Down .................................. . 
1023 Clark's Cove Bay Rtate Fertilizer G. G ................................................ . 
1151 Clark's Cove Bay State Fertilizer G. G ............................................... . 

1445 Clark's Cove Defiance Complete Manure ............................................. . 
1086 Clark's Cove Great Planet Manure A. A .............................................. . 
1367 Clark's Cove Great Planet Manure A. A ............................................. . 

1035 Clark's Cove King Philip Alkaline Guano for All Crops .............................. . 
1160 Clark's Cove King Philip Alkaline Guano for All Crops .............................. . 
1089 Clark's Cove Potato Fertilizer ........................................................ . 
1165 Clark's Cove Potato Fertilizer.. . . . . . . . . . . . . . . ........................................ . 

1041 (:lark's Cove Potato Manure ........................................................ . 
1159 Clark's Cove Potato Manc:re .......................................................... . 
1088 Cleveland Fertilizer for all Crops .......... .' ......................................... .. 
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1011 1.04 
1177 ...... 
1017 1.17 
1168 0.34 

1004 ...... 
1188 ...... 
1013 0.86 
1196 0.26 

1006 0.90 
1167 ...... 
1313 0.90 

1110 ...... 
1163 ······ 1284 ...... 
1092 0.96 
1192 0.44 
1314 0.50 

1026 0. 73 
1142 ...... 
1248 0.16 

1024 0.66 
1136 0.32 
1311 0.06 

1022 0.17 
1141 ...... 
1031 0.52 
1145 0.34 

1025 0.84 
1135 ..... 
1029 0.90 
1137 0.30 

1105 0.46 
1191 0.06 
1038 0. 70 
1189 ..... 
1155 ...... 
1023 0.87 
1151 0.48 

1445 0.20 
1086 0.96 
1367 l.36 
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Analysis of Fertilizer Smnples, I9II. 

Nitrogen. 

ui Total. 
Q) ..., 
cd ·a ..,:; 
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,d 8 <l) 

s ..,:; ~ a5 t: Gl :a -<i; § ... <l) 
al ::, I>-
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% % ~-, % % 
0.90 2.45 2.47 4.86 1.73 
1.18 2.48 2.47 3.49 2.97 
0.92 4.33 4.11 6.62 1.33 
0.68 4.36 4.11 6.33 1.67 

...... ...... ...... 8.60 2.64 ...... ...... ...... 8.85 1.99 
1.00 3.84 3. 70 6.35 1.48 
0.74 3. 71 3. 70 5.41 2.04 

0.56 3.24 3.29 7 .37 1.53 
0.40 3.30 3.29 6.78 2.10 
0.26 3. 78 3. 70 5.68 2.22 

···•·· ....... ······ 8. 76 2.42 
...... ······ ...... 9.25 1.35 
······ ...... ...... 8.41 2.29 

1.64 3.48 3.29 8.68 0.26 
1.54 3.10 3.29 7.29 1.44 
1.24 3.32 3.29 6.56 2.03 

1.80 3.02 3.29 5.89 1.65 
1.38 3.20 3.29 5.23 1.67 

-1.84 3.28 3.29 4.94 1.36 

0.18 2.00 2.06 6.62 1.92 
0.44 2.30 2.06 6.11 1.39 
1.14 2.20 2.06 6.56 1.91 

0.13 1.26 1.03 6.49 1.95 
0.20 1.04 1.03 6.52 2.21 
0.06 1.17 0.82 5.97 2.12 
0.08 1.40 0.82 6.20 1.12 

0. 12 2.33 . 2.06 7.07 1.51 
1.20 2.14 2.06 6.03 2.16 
1.03 2.63 2.47 5.66 1.15 
1.20 2.66 2.47 5.58 1.21 

0.14 2.36 2.47 8.04 1.64 
1.08 2.56 2.47 6.35 3.96 
o.g8 2.37 2 47 7.86 1.49 
1.08 2.fi6 2.47 6.28 2. 76 

0.17 1.02 1.03 6.49 2.50 
0.26 2.30 2.06 5.34 2.59 
0.18 2.36 2.06 6.70 1.92 

0.58 1.22 0.82 6.09 1.96 
0. 72 3.16 3.29 7.18 2.10 
0.20 3.36 3.29 3.21 4. 70 

0.18 1.16 1.03 6.05 2.09 
0.84 1.00 1.03 6.46 2.23 
0.22 2.22 2.06 6.25 2.53 
1.14 2.12 2.06 5. 73 2.82 

0.08 2.67 2.47 5.04 2.03 
0.20 2.52 2.47 5.44 1.07 
0.16 1.06 · 1.03 6.19 2. 71 

Pbospboric Acid. 

Avaiiable. 

..,:; 
a5 

<l) 

.el :a ,d i:I ::, al 
0 A ... 

::, al 

~ 0 ::, ..., R 0 

% % % 
1.75 6.59 ·6,00 
2.93 6.46 6.00 
].05 7.95 7.00 
1.0:2 8.00 7.00 

1.15 11.24 11.00 
1.47 10.84 11 00 
1.10 7.83 7.U0 
1.91 7.45 7.00 

]. 72 8.9) 8.00 
1.14 8.88 8.00 
1.19 7.90 7.00 

1.85 11.18 11.00 
1.28 10.-60 11.00 
1.34 10.64 11.00 

0.92 8.94 8.00 
0. 78 8. 73 8.00 
1.67 8.59 8.00 

0 93 7.5J 6.00 
1.54 6.90 6.00 
1.37 6.30 6.00 

2.62 8.54 8.00 
2.59 7.50 8.00 
2.26 8.47 8.00 

2. 70 8.34 8.00 
1.89 8. 73 8.00 
1.85 8.09 7.00 
1.61 7.32 7.00 

3.13 8.58 8.00 
2.27 8.19 8.00 
1.21 6.81 6.00 
1.60 6.79 6.00 

1.56 9.68 9.00 
2.48 10.31 9.00 
1.85 9.35 9.00 
2.48 9.04 9.00 

1.39 8.99 8.00 
2. 74 7.93 8.00 
2.42 8.62 8.~ 

1.68 8.05 7.00 
1. 77 9.28 8.00 
1.1-5 7.91 8.00 

2.90 8.14 8.00 
1.39 8.69 8.00 
2.31 8. 78 8.00 
1.88 8.55 8.00 

2.05 7.07 6.00 
1.01 6.51 6.00 
2.65 8.90 8.00 

Potash. 

Total. 

..,:; ..,:; 
<l) <l) 
<l) <l) 

,d ~ ..,:; ~ 
al f! i:I ... A 

::, al ::, al 
0 ::, 0 ::, 

r;:. C, R C, 

% % % o/. 
8.34 7.00 10.10 0. 
9.39 7.00 10.30 10. 
9.00 8.00 7 .17 7. 
9.02 8.00 7.39 7. 

12.39 12.00 2.00 2. 
l:!.31 12.00 2.06 2. 
8.93 8.00 9. i7 10. 
9.36 8.00 9.35 10. 

10.62 9.00 7.27 7. 
10.02 9.00 7.54 7. 
9.09 8.00 10.62 10. 

1 3.03 12.00 2.04 2. 
11.88 12.00 2.52 2. 
11.98 12.00 2.23 2. 

9.86 9.00 6.94 7. 
9.51 9.00 7.0:! 7 

10.26 9.00 7.90 7 

8.47 7.00 9.85 10. 
8.44 7.00 10.87 10. 
7.67 7.vO 10.41 10. 

11.16 9.00 1. 74 1. 
10.09 9.00 1.92 1. 
10. 73 9.00 1.95 1. 

11.04 9.00 2.05 2. 
10.62 9.00 2.14 2. 
9.9.J 8.00 1.25 1. 
8.93 8.00 1.68 1. 

11. 71 9.00 3.36 3. 
10.46 9.00 3. 74 3. 
8.02 7.00 5.0.J 5. 
8.39 7.00 6. 71 5. 

11.24 10.00 2.67 2. 
12.79 10.00 2.17 2. 
11.20 10.00 2.05 2. 
11.52 11.00 2.22 2. 

10.38 9.00 2.29 2. 
10.67 9.00 2.51 1. 
11.04 9.00 2.29 1. 

9. 73 8.00 1.66 1. 
11.05 9.00 6.94 7. 
9. 76 9.00 8.09 7. 

11.04 9.00 2.24 2. 
10.08 9.00 2.28 2. 
11.09 9.00 3.68 3. 
10.43 9.001 · 3.30 3. 

9.12 7.001 5.36 5. 
7.51 7.001 4.\J2 5. 

11.55 9.00 2.13 2. 

00 
0 
0 

0 
0 
0 

00 
00 
00 

00 
00 
00 

00 
00 
00 

0 
0 
0 

0 
00 
00 
00 

00 
00 
00 
00 

00 
00 
00 
00 

00 
50 
0 

00 
00 
00 

0 
00 
00 
00 

00 
00 
00 



92 MAINE AGRICULTURAL EXPERIMEN't STATION. 19II. 

Descriptive List of Fertilizer Samples, 19II. 

Manufacturer, place of business and brand. 

1079 Cleveland High Grade Complete Manure ............................................. . 
1082 Cleveland Potato Phosphate ........................................................... . 
1081 Cleveland Superphosphate .......................................................... . 

1027 Corn olete Manure with 10 per cent Potash ........................................... .. 
1249 Complete Manure with 10 per cent Potash ............................................ . 
1014 Crocker's Ammoniated Corn Phosphate ............................................... . 
1175 Crocker's Ammoniated Corn Phosphate .............................................. . 

1007 Crocker's Aroostook Potato Special. ................................................. .. 
1169 Crocker's Aroostook Potato Rpecial. ................................................. .. 
1019 Cracker's New Rival Arnmoniated Super-Phosphate ................................. . 
1178 Crocker's New Rival Amrnoniated Super-Phosphate ................................ . 

1015 Crocker's Potato, Hop and Tobacco Phosphate ............... -~ ...................... . 
1172 Crocker's Potato, Hop and Tobacco Phosphate ....................................... . 

1012 Crocker's Special Potato Manure ..................................................... . 
1195 Crocker's Special Potato Manure ...................................................... . 
1318 Crocker's Special Potato Manure ...................................................... . 

1085 Cumberland Potato Fertilizer ................................................•......... 
1149 Cumberland Potato Fertilizer ......................................................... . 
1100 Cumberland Super-Phosphate ........................................................ . 
1140 Cumberland Super-Phosphate ...................................................... . 

1090 Darling's Blood, Bone and Potash .................................................... . 
1272 Darling's Blood, Bone and Potash...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
1407 Darling's Blood, Bone and Potash .................................................... . 

1205 Fine Ground Tankage ................................................................. . 
14.57 Grass and Lawn Top Dre~sing ........................................................ . 

1010 Great Eastern General FesUlb:er .................................................... .. 
1170 Great Eastern General Fertilizer ...................................................... . 
1266 Great Eastern General Fertilizer. . ........ ; ................. , . . . . . . . . . . . . . . . . . . .... . 

1003 Great Eastern High Grade Potato Manure ............................................ . 
1193 Great Eastern High Grade Potato Manure ........................................... .. 

1002 Great Eastern Northern Corn Special. .............................................. .. 
1171 Great Eastern Northern Corn Special.. ............................................... . 
1317 Gr'eat Eastern Northern Corn Special.. .............................................. .. 

1009 Great Eastern Potato :\Ianure ............................... .- ......................... . 
1179 Great Eastern Potato Manure.... . . . . . . ............ ; ................................. , 

1106 High Grade Fertilizer with 10 per cent Potash ....................................... .. 
1194 High Grade Fertilizer with 10 per cent Potash ....................................... .. 
1320 High Grade Fertilizer with 10 per cent Potash ........................................ . 

1119 Lazaretto Aroostook Potato Guano ................................................... . 
1118 Lazaretto Corn Guano ....................................................•............ 
1123 Lazaretto High Grade Potato lluano ................................................ . 
1350 Lazaretto High Grade Potato Guano ............................................... . 

g~~ ~~:r~~~~t~tJgp~l~e_r_ ~~~~~~. ~-~~~-~ .............. : : .......... : ........................ : : .... · ....... : .... : ............ : : : : : : : : 
1204 Nitrate of Soda ........................................................................ .. 
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Analysis of Fertilizer Samples, 191I. 

I~ Nitrogen. Phosphoric Acid. 

ad T®tal. Available. Total . 
~ 

., 
al m ~ .Q 

8 
Q) '8 -d ,d ,d .... 

:= "' 0 Q) 

2 
Q) Q) 

d 
,.. a Q) -d $ Q) .... ;; al ~ "i= d z a ~ 

.Q ,d A ,d ~ = :0 := = = < ... Q) 0 A ... A ... 
"a; a = := -~ := = := oil m m 0 := 0 Q) VJ 

0 := 0 := 00 < < R C U)_ ~ ~ ~ C R :;!) 

,. % % % % % % % .% % % 1079 1.00 0.78 3.40 3.29 7 05 1.58 1.59 8.63 8.00 10.22 9.00 
1082 o. 72 0.34 2.04 2.06 6.19 2.44 2.36 8.63 8.00 10.99 9.00 
1081 0.96 0.12 2.21 2.06 5.28 2.98 8.00 8.26 8.00 11.26 9.00 

1027 0~69 1.98 8.20 8.29 6.19 1.87 0.91 7.56 6.00 8.47 7.00 
1249 0.24 1. 78 8.86 8.29 4.86 1. 75 1.25 6.61 6.00 7.86 7.00 
1014 0.99 0.10 2.19 2.06 5.81 2.62 2.88 8.48 8.00 11.26 9.00 
1175 0.16 0.80 2.84 2.06 5.80 2.83 3.34 8.13 8.00 11.47 9.00 

1007 0.74 0.80 2.20 2.06 6. 76 1.44 1.62 8.20 ,.oo 9.82 9.00 
1169 ...... 1.00 2.34 2.06 6.33 2.35 2.13 8.68 8.00 10.80 9.00 
1019 0.14 0.18 1.26 1.08 6.09 2.36 2.19 8.45 8.00 10.64 9.00 
1178 ·••··· 0.26 1.06 1.08 6.89 1.49 1. 76 8.38 8.00 10.14 9.00 

1015 0.88 0.14 2.02 3.06 6.41 2.12 2.03 8.53 8.00 10.56 9.00 
1172 ...... 1.82 2.16 2.06 6. 71 1.66 0.91 8.37 8.00 9.28 9.00 

1012 0.81 1.67 8.08 8.29 6.49 0.50 0.68 6.99 6.00 7.67 7:00 
1195 0.26 1.44 3.34 8.29 5.0-1 2.04 1.44 7 .08 6.00 8.52 7.00 
1818 0.42 1. 70 8,,12 8.29 3.97 3.33 2.14 7.80 6.00 9.44 7.00 

1085 1.00 0.16 2.22 2.061 6.68 2.12 2.40 8.80 e.OJ 11.20 9.00 
1149 ...... 1.16 2.16 2.06 6.28 1.96 2.08 8.24 8.00 10.32 9.00 
1100 0.80 0.1\J 2.16 2.06 5.83 3.61 2.37 8.94 8.00 11.31 9.00 
1140 0.44 0.12 2.10 2.06 6.51 2.04 2.27 8.55 8.00 10.83 9.00 

1090 0.84 1.48 4.80 4.11 6.57 1.95 0.88 8.52 7.00 9.35 8.00 
1272 0.82 0·.80 4.24 4.11 6.01 1.81 1.22 7.82 7.00 9.04 8.00 
1407 1.10 1.08 4.24 4.11 4.59 2.51 2.12 7.10 7.00 9.22 8.00 

. 1205 ······ O.i!6 5.50 4.94 0.27 13.11 0.66 13.88 ...... 14.04 13. 73 
1457 1.44 1.64 3.86 8.91 2.68 8.43 0.80 6.11 5.00 6.91 6.00 

1010 0.16 0.12 1.08 0.82 6.44 2.09 2.4-1 8.53 8.00 10.97 9.00 
1170 0.20 0.14 1.40 0.82 5.28 3.28 t.52 8.51 8.00 10.03 9.00 
1266 0.12 0.12 1.04 0.82 6.08 2.51 1. 79 8.54 8.00 10.88 9.00 

1008 0.52 1. 70 3.22 8.29 5.42 1.15 1.05 6.57 6.00 7.62 7.00 
1193" 0.22 1.46 8.22 8.29 4. 77 2.80 1.45 7.07 6.00 8.52 7.00 

1002 0.96 0.08 2.18 2.06 4.66 2.98 2.97 7.59 8.00 10.56 9.00 
LI 71 0.14 0.42 2.28 2.06 5.81 2.54 2.62 8.35 8.00 10.97 9.00 
1317 0.22 0.84 2.06 2.06 6.14 2.51 2.77 8.65 8.00 u.42 9.00 

1009 o. 76 0.15 2.20 2.06 6.48 1.89 2.62 7.87 8.00 10.(9 9.00 
1179 ...... 1.20 2.12 2.06 6.88 1.81 1.86 8.19 8.00 10.05 9.00 

1106 0.66 0.72 2.42 2.47 5.60 2.08 0.71 7.68 6.00 8.39 7.00 
1194 0.86 0.76 2.40 2.47 5.25 ·2.06 0. 79 7.81 6.00 8.10 7.00 
1320 0.46 0.14 2.56 2.47 4.28 2.60 2.31 6.83 6.00 9.14 7.00 

1119 ...... 0.44 1.00 0.82 6.40 2.08 1.06 8.48 8.00 9.54 9.00 

~ 
,/ 

1118 ...... 0.86 1.84 1.65 6.38 1.84 1.40 8.22 8.00 9.62 9.00 
1128 0.20 1.46 3.28 3.29 4.32 2.08 1.38 6.35 6.00 7. 73 7.00 
1350 1.12 0.18 8.48 3.29 1. 77 4.2.( 1.84 6.01 6.00 7.85 7.00 

1120 ..... 0.92 2.10 2.06 6.88 2.13 1.68 8.51 8.00 10.14 9.00 
1201 ...... ...... ..... ...... ...... ...... ...... ····· ..... ...... 
1204 ······ 15.14 15.00 

I 
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' 

Potash. 

,d 
A 
:::, 
0 
~ 

% 
6.80 
8.50 
1.87 

9.86 
10.46 
1.97 
1.96 

6.54 
6.12 
2.21 
2. 75 

3.60 
8.24 

9.83 
11.04 
10.41 

8.55 
8.88 
1.00 
1.81 

7.08 
7.58 
7.89 

..... 
2.84 

4.88 
8.80 
4.68 

10.50 
11.04 

1.94 
1.83 
l.97 

4.01 
8.26 

9.84 
10.28 
10.41 

4. 77 
2.36 

10.75 
10.06 

6.67 
51.« 
...... 

-d 
Q) 
al 

d 
f .. 
:= 
C 

' 7. 
8. 
1. 

10. 
10. 
1. 
1. 

6. 
6. 
2. 
2. 

3. 
.3. 

10. 
10. 
10. 

8. 
8. 
1. 
1. 

7. 
7. 
7. 

2. 

4. 
4. 
4. 

10. 
10. 

1. 
1. 
1. 

8. 
3. 

10. 
10. 
10. 

4. 
2. 

10. 
10. 

6. 
49. 
.... 

00 
00 
50 

00 
00 
50 
59 
00 
00 
00 
00 

00 
00 

00 
00 
00 

00 
00 
50 
50 

00 
00 
00 

00 

00 
00 
00 

00 
00 

50 
50 
50 

00 
00 

00 
00 
00 

00 
00· oo, 
00 

00 
00 



94 MAINE AGRICULTURAL EXPERIMENT STATION. 1911. 

Descriptive List of Fertilizer Samples, ·19II. 

Manufacturer, place of business and brand. 

1434 0tis Potato Fertilizer .................................................................. . 
L442 Otis Potato Fertilizer .................................................................. . 
144L Otis Superphosphate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . 
1433 Otis Superphosphate....... . ................................................•.......... 

1084 Pacific Dissolved Bone and Potash..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 
1286 Pacific Dissolved Bone .and Potash . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1034 Pacific Grass and Grain Fertilizer ..................................................... . 
1280 Pacific Grass and Grain Fertilizer ..................................................... . 

1036 Pacific High tirade General Fertilizer ............................................... .. 
1288 Pacific Nobsque Guano for All Crops ................................................ .. 
1030 Pacific Potato Special. .......••........................................................ 
1164 Pacific Potato Special. ..................... : .......................................... . 

1018 Packers' Union Animal Corn Fertilizer ............................................... . 
1176 Packers' Union Animal Corn Fertilizer ............................................... . 
1016 Packers' Union Gardeners Complete Manure.......................... • . .......... . 
1174 Packers' Union Gardeners Complete Manure ......................................... . 

1130 Packers' Union Potato ?.Ianure . . . . . . • . . . . . . . ......•.................................. 
1166 Packers' Union Potato Manure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ◄ 
1260 Packers' Union Potato :\lanure ...................................................... . 

1117 Packers' Union Universal Fertilizer .................................................. . 
1173 Packers' Union Universal Fertilizer .................................................. . 
1202 Plain Sup~rphosphate ................................................................ . 

1435 Quin1,1ipiac Climax Phosphate for All Crops ......................................... . 
1436 Quinnipiac Corn Manure.......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
1083 Read's Farmers' Friend Superphosphate.......... . . . . . . . . . . . ........................ , 
1150 Read's Farmers' Frhind Superphosphate ............................................. .. 

1008 Read's High Grade Farmers' Friend Super-Phosphate ............................... . 
1152 Read's High Grade Farmers' Friend Super-Phosphate ............................... . 
1274 Read's High Grade Farmers' Friend Super-Phosphate .............................. . 

:1001 Read's Potato lHanure ..........................•...................................... 
1147 Read's Potato Manure ................................................................. . 
1276 Read's Potato Manure._. .............................................................. . 

1080 Read's Practical Potato Special Fertilizer ............................................ . 
1158 Read's Practical Potato Special Fertilizer ............................................. . 
1275 Read's Practical Po~ato Special Fertilizer .......................................... . 

1087 Read's Standard Super-Phosphate .................................................... . 
1148 Read's Standard Super-Phosphate ................................................... . 
1042 Read's Sure Catch Fertilizer .......................................................... . 
1146 Read's Sure Catch Fertilizer ...........................................•................ 

1005 Read's Vegetable and Vine Fertilizer ................................................ . 
1281 Read··s Vegetable and Vine Fertilizer ................................................. . 
1091 Soluble Pacific Guano ............................................................... . 
1157 Soluble Pacific Guano ..........................................................•....... 

1040 Standard ''A'' Brand .................................................................. . 
1139 Standard "A" Brand .................................................................. . 
1037 Standard Bone and Potash ............................................................ . 
1144 Standard Bone and Potash ............................................................ . 
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Analysis of Fertilizer Samples, I')II. 
-· 

Nitrogen. Phosphoric Acid. 

I 

Potash. 
-

u:i Total. Avai!able.· '.i'ot::.l. 
,_; Cl) .... 
(I) 

i,j -~ ..0 
,d s d) ,:: ~ ,d ,d .... 0 c;, c;, (I) ::l aS s (I) ,d C) c;, (!) (I) 

A ~ = ::0 = = ~ 
-~ 

.... s -d 
C) 2 ,d ,d -d z f: ::0 ... ::l s d f: 

[ 

-< § (I) 0 A A ... A 
a! = ::l > ::l = ::l = ::l d 

fll II.I 0 ::l 0 c;, <fl 
0 ::.J 0 ::l 0 ::l 

00 -< -< r:... ~ en ~ ~ r,.. c:, H ~ i:::.. c:, 

---
o/o ~ o/o % o/o o/o o/o o/o o/o % %! % % 

1484 0.26 0.80 2.82 2.06 6.08 1.88 2.07 7.96 8.00 10.08 9.00 2.92 8.00 
1442 0.04 0.96 2.08 2.06 6.48 2.88 1.51 8. 76 8.00 10.27 9.00 3.26 8.00 
1441 0.64 0.80 2.18 2.06 7.27 2.55 2.08 9.82 8.00 11.90 9.00 1.80 "1.50 
1488 0.26 0.98 2.08 2.06 6.20 2.14 2.0i 8.8-l 8.00 10.41 9.00 1.80 1.50 

1084 ······ ...... ...... ...... 7.69 2.26 1.57 9.95 10.00 11.52 11.00 2.82 2.00 
1286 ...... ······ ...... ...... 7.56 2.28 1.87 9.84 10.00 11.21 11.00 2.60 2.00 
1084 0.52 0.08 1.12 0.82 5.02 2.26 2.02 7.28 7.00 9.80 8.00 1.24 1.00 
1280 ······ 0.12 1.18 0.82 5.57 1.90 2.27 7.47 7.00 9. 74 8.00 1.48 2.00 

1086 1.14 1.86 8.20 8.29 6.91 1.90 1.08 8.81 8.00 9.89 9.00 6. 76 7.00 
1288 ...... 0.14 1.08 1.08 4.96 8.28 2.18 8.19 8.00 10.82 9.00 2.54 2.00 
1080 0.96 0.20 2.45 2.06 6.79 1.88 8.09 8.67 8.00 11.76 9.00 8.R2 8.00 
1164 ...... 1.18 2.12 2.06 6.86 2.04 1.86 8.40 8.00 10.26 9.00 8.58 8.00 

1018 0.84 0.89 2.58 2.47 8.01 1.98 1.45 9.99 9.00 11.44 10.00 2.46 2.00 
1176 ...... 1.12 2.48 2.47 6.88 4.40 2.51 10.78 9.00 11.29 10.00 2.82 2.00 
1016 1.05 0.98 2.48 2.47 4.28 2.80 1. 76 6.58 6.00 8.29 7.00 10.86 10.00 
1174 ...... 1.16 2.48 2.47 8.73 8.24 2.28 6.97 6.00 9;20 7.00 10.21 10.00 

1180 0.06 0.90 2.31) 2.06 6.57 2.14 1.70 8.71 8.00 10.41 9.00 6.68 6.00 
1166 0.10 0.92 2.20 2.06 6. 79 2.46 1.82 9.25 8.00 11.07 9.00 5.71 6.00 
1260 0.08 0.96 2.22 2.06 6.51 2.25 1.91 8.76 8.00 10.67 9.00 6.76 6.00 

1117 ...... 0.50 0.98 0.82 6.62 1.80 1.10 8.42 8.00 9.52 9.00 4.80 4.00 
1178 0.18 0.12 1.18 0.82 6.41 1. 78 1.51 8.19 8.00 9, 70 9.00 4. 70 4.00 
1202 ...... ...... ...... ...... 12.88 1. 74 0.68 14.12 12.00 14. 75 13.00 ...... . ..... 
1485 ...... 0.22 1.06 1.08 6.91 1. 78 1.87 8.69 8.00 10.06 9.00 2.lfl 2.00 
1436 0.36 0.40 2.16 2.06 6.44 2 42 1.95 8.86 8.00 10.81 9.00 1.86 1.50 
1088 0.90 0.18 2.12 2.06 8.29 0 25 2.69 8.5i 8.00 11.28 9.00 8.86 8.00 
1150 .... 1.18 2.12 2.06 6.01 2.05 2.04 8.06 8.00 10.10 9.00 8.27 8.00 

1008 0.48 1.72 8.44 8.29 5.89 1.09 0.66 6.98 6.00 7.64 7.00 9.67 10.00 
1152 0.44 1.36 8.21 8.29 4.98 2.01 1.58 6.94 6.00 8.52 7.00 11.86 10.00 
1274 0.16 1. 72 8.84 8.29 4.21 :!.52 1.12 6. 73 6.00 7.85 7.00 10.55 10.00 

1001 0. 78 0.70 2.88 2.47 4. 72 2.68 1.02 7.40 6.00 8.42 7.00 9. 71 10.00 
1147 0.44 0.86 2.56 2.47 4.81 2.27 1.98 6.58 6.00 8.56 7.00 10.8£ 10.00 
1276 0.52 0.26 2.48 2.11 4.05 8.88 1.58 7.48 6.00 8.96 7.00 10.55 10.00 

1080 0.46 0.10 1.12 0.82 2.58 2.02 1.88 4.60 4.00 5.98 5.00 7. 7( 8.00 
1158 0.88 0.10 1.22 0.82 8.62 1.24 1.17 4 86 4.00 6.0B 5.00 7. 74 8.00 
1275 ...... 0.12 1.00 0.82 2.08 2.84 1.68 4.37 4.00 6.05 5.00 9.24 8.00 

1087 0.12 0.12 0.98 0.82 6.68 2.34 2.16 9.02 8.00 11.18 9.00 8.9( 4.00 
1148 0.86 0.08 1.10 0.82 7 51 1.06 1.48 8.57 8.00 10.00 9.00" 8.8( 4.00 
1042 ...... ..... ...... ...... 8.01 1. 76 1.71 9.77 9.00 11.48 11.00 2.17 2.00 
1146 ...... 8.42 1.88 1.19 9. 75 10.00 10.94 11.00 2.12 2.00 

1005 0.70 0. 72 2.12 2.06 6.70 8.14 0.42 9.84 8.00 10.26 9.00 5.94 6.00 
1281 ...... 0.84 2.06 2.06 6. 70 2.11 2.81 8.81 8.00 11.12 9.00 5. 7f 6.00 
1091 0.90 0.12 2.22 2.06 5.66 8.20 2.86 8.86 8.00 11. 72 9.00 1.81' 1.50 
1157 0. 78 0.10 2.08 2.06 6.88 1. 76 2.19 8.59 8.00 10.78 9.00 1.9~ 1.50 

1040 0.45 0.28 1.26 0.82 5.18 2.46 2.07 7.64 7.00 9. 7t 8.00 1.4(' 1.00 
1189 0.26 0.10 l.:!8 0.82 6.11 1.80 1.52 7.91 7.00 9.48 8.00 1.8( 1.00 
1087 ...... ...... ...... ······ 8.02 2. 70 1 05 10.72 10.00 11. 77 11.00 2.87 2.00 
1144 ······ ...... ······ ...... 8.88 1.22 1.10 10.10 10.00 11.20 11.00 2.21 2 . 00 



96 MAINE AGRICULTURAL EXPERIMENT STATION. I9II. 

Descriptive List of Fertilizer Samples, I9II. 

Manufacturer, place of business and brand. 

1028 Standard Complete Manure ..••........................................................ 
1190 Standard Complete Manure ....................................................... , .. . 
1270 Standard Complete Manure ........................................................... . 

1103 Standard Fertilizer ............................................••... ; .................. . 
1156 Standard Fertilizer ..................................................................... . 

1039 Standard Guano for All Crops ......................................................... . 
1154 Standard Guano for All Crops ........................................................ .. 
1290 Standard Guano for All Crops ........................................................ . 

1032 Standard Special for Potatoes ........................................................ .. 
1148 Standard Special for Potatoes ...................................................... .. 
1161 Williams & Clark Americus Ammoniated Bone Superphosphate; .................... . 

1188 Williams & Clark Americus Corn Phosphate ......................................... . 
1456 Williams & Clark Americus High Grade Special for Potatoes and Vegetables ........ . 
1162 Williams & ClarkAmericus Potato Manure ........................................... . 
1158 Williams & Clark Royal Bon~ Phosphate for All Crops ............................... . 

ARMOUR FERTILIZER WORKS, BALTIMORE, MARYLAND. 
1222 All Soluble ................................. · ............................................ . 
1896 All Soluble.. . ......................................................................... . 
1228 Bone, Blood and Potash ..................... ; ......................................... . 
1334 Bone, Blood and Potash .......................•....................................... 

1227 Complete Potato ...............................................•....................... · 
1343 Complete Potato ...................................................................... . 
1225 Corn Grower ................... , ..................... -................................. . 
1395 Corn Grower ..........••..................................••••......•. ;· .............. . 

1226 Fruit and Root Crop Special. ...............•...............•••..•...........•.......... 
1223 High Grade Potato... . . . . . . . . . . . . . . . . . . .............................................. . 
1224 Wheat, Corn and Oat Special. ............... · .......................................... . 

ATLANTIC FERTILIZER CO., BALTIMORE, MARYLAND. 
1875 Rawson & Hodges Peerless Brand ........................................... , ....... . 
1881 Rawson & Hodges Potato Fertilizer .........•••........................................ 
1874 Rawson & Hodges Rival Brand ....................................................... . 
1382 Rawson & Hodges Rival Brand ..................•......•............................... 

BOWKER FERTILIZER CO., BOSTON, :MASS. 
1415 Bowker's Acid Phosphate ............................................................. . 
1388 Bowker's Blood, Bone and Potash ................................ .- .................. . 
li\47 Bowker's Blood, Bone and Potash .................................................... .. 

1109 Bowker's Bone and Potash, Square Brand ........................................... .. 
1216 Howker's Bone and Potash Square Brand............ .. .. .. .. .. .. . ................... . 
1337 Bowker's Complete Manure for Potatoes and Vegetables ............................. . 
1845 Bowker's Complete Manure for Potatoes and Vegetables ............................. . 

1108 Bowker's Corn Phosphate ............................................................ .. 
1213 Bowker's Corn Phosphate ......... , ................................................... . 
1112 Bowker's Early Potato Manure ..................................•.............••....... 
1802 Bowker's Early Potato Manure ...................................................•••••• 

1098 Bowker's Farm and Garden Phosphate ............................................. . 
1299 Bowker's Farrµ and Garden Phosphate ............................................... . 
1219 Bowker's Fresh Ground Bone ........................................................ . 



Oll'I-'ICIAL INSPECTIONS 33. 

Analysis' of Fertilizer Samples, r9II. 

Nitrogen. Phosphoric Acid. 

Ii Total. Available. Total. 
i-: t> .... 
Q) 

J 
~ ,t:J. 

s = rd rd rd 
::, 0 Q) 

.sl 
Q) Q) 

= a ~ rd Q) ,:!l 

= ~ rd = $ ~ ,t:J. rd = ,d = 
£ z cd ,t:J. 

::, cd ed. 
§ ... Q) 0 = ... = M 

ai cd ::, I> ::, cd ::, cd 
Ill Ill 0 ::, 0 Q) ~ 0 ::, 0 ::, 

00 -< -< ;.., C 1J) ~ ""' la:< 0 f-1 ~ 

o/o o/o o/o ,; o/o o/o " o/o o/o o/o o/o 
1028 0.87 1.28 8.86 8.29 7.10 1.64 0.91 8.74 8.00 9.65 9.00 
1190 0.04 1.06 8.10 3.29 7.32 1.45 1.02 8. 77 8.00 9. 79 9.00 
1270 0.58 0.46 3.38 3.29 7.11 1.89 1.35 9.00 8.00 10.35 9.00 

1103 0.64 0.14 2.13 2.06 5.88 3.02 2.78 8.40 8.00 11.18 9.00 
1156 0.60 0.26 2.16 2.06 6.17 2.27 2.12 8.44 8.00 10.56 9.00 

1039 0.08 0.18 1.40 1.08 6.22 2.41 2.81 8.63 8.00 11.44 9.00 
1154 ...... 0.14 1.00 1.03 6.49 1.41 2.59 7.90 8.00 10.49 9.00 
1290 ...... 0.08 0.93 1.03 5.14 2.91 1. 79 8.05 8.00 9.84 9.00 

1032 0.90 0.16 2.34 2.06 6.76 1.88 2.99 R.54 8.00 11.53 9.00 
1148 ...... 1.16 2.06 2.06 6.22 2.00 1.88 8.22 8.00 10.10 9.00 
1161 0.08 1.12 2 48 2.47 6.48 2.36 2.12 8.84 9.00 10.96 10.00 

1188 0.44 0.44 2.28 2.06 6.14 1.96 2.63 8.10 8.00 10.73 9.00 
1456 0.56 1.20 3.32 3.39 7.19 2.29 1.40 9.48 8.00 10.88 9.00 
1162 ...... 1.16 2.14 2.06 5.89 2.05 2.04 7.94 8.00 9.98 9.00 
1153 ...... 0.16 0.96 1.03 6.38 2.03 2.55 8.41 8.00 10:96 9.00 

~ 1222 0.64 0.68 3.20 2.88 5.98 l.82 1.29 7.80 8.00 9.09 8.50 
1396 1.02 0.10 3.46 2.88 6.25 1.53 0.71 7. 78 8.00 8.49 8.50 
1228 1. 74 0.50 4.30 4.11 6.59 2.15 0.43 · 8. 74 8.00 9.17 8.50 
1334 1.64 0.10 4.48 4.11 7.18 1.44 0.20 8.62 8.00 8.82 9.00 

1227 1.12 0.12 3.56 3.30 4.35 1.88 1.15 6.23 6.00 7.38 6.50 
1343 1. 76 0.36 3.58 3.28 4.91 1.64 0.83 6.55 6.00 7.38 8.00 
1225 0.48 0.14 1.86 1.65 6.19 2.19 1.00 · 8.38 8.00 9.38 8.50 
1395 0.40 0.12 1.83 1.65 5.82 2.04 1.44 7.86 8.00 9.80 8.50 

1226 0.56 0.38 ·2.29 1.65 6.43 1.64 0.94 8.07 8.00 9.01 8.50 
1223 0.74 0.16 2.18 1.65 6.25 1.65 1.16 7.90 8.00 9.06 8.50 
1224 0.26 0.08 1.16 0.82 4.91 2.27 1.62 7.18 7.00 8.80 9.00 

1375 1.48 0.22 3.28 3.70 7.18 1.59 1.28 8. 77 7.00 10.05 8.00 
1381 1.18 0.12 3.08 3.30 7.94 1. 77 1.22 9. 71 8.00 1•).93 ...... 
1374 1.46 0.14 3.12 3.30 7.80 1.64 0.94 9.44 6.00 10.38 7.00 
1382 1.26 0.14 3.10 3.30 7.80 1.99 L.14 9. 79 6.00 10.93 7.00 

1415 ...... ...... ...... ...... 13.02 4.46 1.52 17.48 14.00 19.00 15-.00 
1338 1.30 0.20 4.12 4.11 2. 71 4.25 1.81 6.96 7.00 8.77 8.00 
1347 1.74 0.16 4.20 4.11 3.40 4.21 1. 72 7.61 7.00 9.33 8.00 

1109 ...... 0.66 1.82 1.65 4.51 2.43 2.44 6.94 6.00 9.38 7.00 
1216 ...... 0.64 1.88 1.65 4.31 2.42 1.98 6.73 6.00 8. 71 7.00 

- 1337 1.16 0.20 3.38 3.29 2.19 4.37 1.57 6.56 6.00 8.13 7.00 
· 1345 1.28 0.20 3.45 3.29 2.17 4.23 1.49 6.40 6.00 7.89 7.00 

>---- 1108 ...... 0.82 1. 76 1.65 5. 77 2.48 2.31 8.25 8.00 10.56 .9.00 
1213 ······ 0.88 1.92 1.65 6.52 2.12 1.38 8.64 8.00 10.02 9.00 
1112 0.50 0.16 3.69 3.29 5. 77 2.31 2.35 8.08 8.00 10.43 9.00 
1302 0.94 0.22 3.56 3.29 5.89 2.81 1.43 8.70 8.00 10.13 9.00 

1098 ...... 0.86 1.82 1.65 5.95 2.95 1.51 8.90 8.00 10.41 9.00 
1299 ...... 0.84 1.96 1.65 6.67 2.53 1.44 9.20 8.00 10.64 9.00 
1219 ...... ...... 2.68 2.47 ...... ...... ...... ...... 24.66 22.88 
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98 MAINE AGRICULTURAL EXPERIMENT STATION. I9II. 

Descriptive List of Fertilizer Samples, 19II. 

Manufacturer, place of business and brand. 

1122 Bowker's Hill and Drill Phosphate .................................................... . 
1208 Bowker's Hill and Drill Phosphate .................................................... . 
1104 Bowker's Market Garden Fertilizer ................................................... . 
1293 Bowker's Market Garden Fe~tilizer .......................••......................••••• 

1416 Bowker's Murie.te of Pote.sh ................ ; ........................................... . 
1417 Bowker's Nitrate of Soda .... ,......... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .............. . 
1113 Rowker's Potash Bone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......................... . 
1215 Bowker's Pote.sh Bone ................................................................ . 

1295 Bowker's Pote.sh or Staple Phosphate ................................................. . 
1094 Bowker's Pote.to and Vegetable Fertilizer .......................................... .. 
1211 Bowker's Potato and Vegetable Fertilizer ........................................... .. 

1107 Bowker's Pote.to and Vegetable Phosphate .......................................... .. 
1218 Bowker's Potato and Vegetable Phosphate ......... , ............................... .. 
1418 Bowker's Super-Phosphate with Pote.sh ........................................... . 

llil Bowker's Sure Crop Phosphate'.............................. . ...................... . 
1220 Bowker's Sure Crop Phosp'll.ite ....................................................... . 

1095 Stockbridge Manure A for Potatoes .................................................. . 
1S03 Stockbridge Manure A for Potatoes ................................................... . 
1344 Stockbridge Manure A for Potatofs .................................................. .. 

1093 Stockbridge Speeial Complete Manure for Corn and All Grain Crops ................. . 
1210 Stockbridge Special Complete Manure for Corn and All Grain Crops ................. . 
1300 Stockbridge Special Complete Manure for Corn and All Grain Crops ................. . 

1020 Stockbridge Special Complete Manure for Potatoes and Vegetables .................. . 
1199 Stockbridge Special Complete Manure for Pote.tees and Vegetables ................. .. 
1294 Stockbridge Special Complete Manure for Potatoes and Vegetables .................. . 

1129 Stockbridge Special Complete Manure for Seeding Down, Permanent Dressing and 
Legumes ........................................................................... . 

1198 Stockbridge Special Complete Manure for Seeding Down, Permanent Dressing and 
Legumes ............................................................................. . 

1307 Stockbridge Special Complete Manure for Seeding Down, Permanent Dressing and 
LPgumes ••.............................................. •· •·· •··· •····· ···· ····· ···· 

1099 St00kbridge Special Complete Manure for Top Dressing and for Forcing .......•..... 
1212 Stockbridge Special Complete Manure for Top Dressing and for Forcing ............ . 

BUFFALO FERTILIZER COMPANY, HOULTON, '\f:AINE. 
1047 Buffalo 5-8-9 ......................................................................... . 
1384 Buffalo 5-S-9 .......................................................................... . 
1400 Buffalo 5-8-9 ........................................................................... . 

10t6 .Huffalo 5-8-7. . . . . . . . . . . . . . . . . . . ....................................................... . 
1366 Buffalo 5-8-7 ........................................................................... . 
1383 Buffalo 5--8--7 ......................................................................... .. 

1045 Buffalo Four-8ix-Ten.................................................................. --..: 
1364 Buffalo Four-Six-Ten ................ · ................................................. . 
1399 Buffalo Four-Six-Ten ................................................................. . 

1044 Buffalo Top Dresser ................................................................... . 
13S6 Buffalo Top Dresser. . . . . . . . . . . . . . . . . . • . . ............................................ . 
1383 Buffalo Top Dresser .................. · ....... ; ......................................... . 



OFFICIAL INSPlCTI~NS 33• 

Analysis of Fertilizer Samples, 1911. 

-
Nitrogen. Pbos:gl!!.oric Acid. 

iii Total. Available. Tota.I. 
Q) 
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~ 
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4) ~ .c. s .... = ,d ,ci ,d 

= 
clS 0 4) a) a) 
~ El ~ ~ f E a) = .... 

~ = = z ~ ,d = ,d = ,cl aS ... aS aS 0 = ... '§ a) = ... = ... 
'.:l Ill 6 aS ~ 0 = aS = aS 
~ -< < = 0 a) rn 

0 = 0 = = 00 fz:i C!l 00 ~ .... fz:i C!l fz:i ::!, 

o/o o/o o/o o/o o/o o/o o/o o/o o/o o/o o/o 
1122 0.52 1.04 2.46 2.47 6.60 2.99 2.07 9.59 9.00 11.66 10.00 
1208 ...... 0.40 2.60 2.47 6.27 3.13 1.68 9.40 9.00 11.28 10.00 
1104 0.78 0.58 2.48 2.47 4.32 2.23 1.89 6.55 6.00 7.93 7.00 
1293 0.12 1.10 2.46 2.47 4.42 2.75 1.68 7 .17 6.00 8.85 7.00 

1416 ...... ······ ...... ...... . .... ...... ...... ...... ...... ...... ····· 1417 ...... ···••· 15.40 15.00 ...... ...... ...... ...... ...... ...... 
1118 ...... 0.16 ' 1.00 0.82 6.54 2.44 1.71 8.98 6.00 10.69 7.00 
1215 ······ 0.22 1.10 0.82 4.56 2. 71 1.42 7.27 6.00 8.69 7.00 

1295 
1.00 

0.34 1.07 0.82 5.23 2.86 1.67 S.09 8.00 9. 76 9.00 
1094 0.32 2. 73 2.47 5.97 2.63 2.92 8.60 8.00 11.5:! 9.00 
1211 0.30 0.32 2.92 2.47 6.14 2.!)0 2.03 9.04 8.00 11.07 9:00 

1107 ...... 0.84 1.84 1.65 6.22 2.55 1.98 8.77 8.00 10. 75 9.00 
1218 ·•··•· 1.00 1.96 1.65 6.57 . 2.15 1.49 8.72 8.00 10.21 9.00 
1418 ...... ······ ...... .... 6. 71 3.97 1. 75 10.68 10.00 12.43 11.00 

1111 ...... 0.17 1.10 0.82 6.32 2.07 1.98 8.3~1 8.00 10.37 9.00 
1220 ...... 0.18 1.22 0.82 6.25 2.55 1.68 8.80 8.00 10.48 9.00 

>- .• : • 1095 0.70 0.14 4.52 4.11 4.12 4.33 1. 71 8.45 7.00 10.46 8.00 
1303 1.48 0.84 4.00 4.11 4.77 2. 75 1.16 7.52 7.00 8.68 8.00 
1344 1.16 0.12 4.14 4.11 3.13 4.20 1. 70 7.83 7.00 8.53 8.00 

1093 1.06 1.66 3.34 3.29 7.80 2.29 2.05 10.09 10.00 12.14 11.00 
1210 0.66 0.12 3. 74 3.29 4.13 6.08 2.12 10.21 10.00 12.33 11.00 
0

1300 0.44 1.20 3.40 3.29 7.48 2.53 1.44 10.01 lU.00 11.45 11.00 

1020 0.80 1.00 3.45 3.29 4. 77 1.6'3 1.84 6.45 6 00 8 29 7.00 
1199 0. 70 0.62 3.28 8.29 4.15 2.87 1.56 7.o:? 6.00 8.58 7.00 
1294 0.34 1.54 3.64 3.29 4.82 1.94 1.90 6. 76 6.00 8.66 7.00 

1129 0.30 1.10 2.42 2.47 4.04 2.94 1.57 6.98 6.00 8.55 9.00 

1198 0.54 0.62 2.87 2.47 4.96 1.92 1.56 6.88 6.00 8.44 9.00 

1307 0.50 1.20 2.46 2.47 4.27 2.62 2.09 6.8!.J 6.00 8.98 9.00 

1099 0. 74 0.24 4.60 4.94 4.86 3.12 1.94 7.98 4.00 9.92 6.00 
1212 0.94 u.16 4.94 4.9~ 2.82 2.95 3.00 5.77 4.00 8. 77 6.00 

1047 2.30 0.16 4.11 4.10 6.01 2.18 0.84 8.19 8.00 9.03 9.00 
1384 1.38 0.12 4.10 4.10 6.40 2.32 0.82 8.72 8:oo 9.54 9.00 
1400 1.48 0.18 4.40 4.10 4.59 3. 70 0.88 8.29 8.00 9.17 9.00 

1046 2.44 0.64 4.60 4.10 6.09 2.24 1.08 8.33 8.00 9.36, 9.00 
1366 1.04 0.98 4.10 4.10 6.62 1.49 0.611 8.11 8.00 8. 77 9.00 
1383 2.38 0.22 4.18 4.10 4. 77 3.29 0.92 8.06 8.00 8.98 9.00 

/"'· 1045 1.44 0.32 3.60 3.28 2.63 3.61 1.34 6.24 6.00 7 .58 7.00 
1364 0.36 0.82 3.29 3.28 4.31 2.54 0.41 6.85 6.00 7.26 7.00 
1399 1.82 0.32 4.0S 3.28 2.58 4.86 0.97 7.44 6.00 8.41 7.00 

1044 3.13 0.24 5.46 5. 75 3.46 3.09 0.15 6.55 6.00 7.40 7.00 
1386 1.94 0.28 5. 74 5. 76 2.86 3.87 1.29 6. 73 fl.00 8 02 7.00 
1388 3.14 1.04 5.62 5. 76, 5.23 1.69 0.43 6.9Z 6.00 7.35 7.00 
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IOO MAINE AGRICULTURAL ltXPERIM]tNT STATION. 19II. 

Descriptive List of Fertilizer Samples, I9II. 

Manufacturer, place of business and brand. 

1048 Farmers' Choice ....................................................................... . 
1385 Farmers' Choice ........... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. . 
1401 Farmers' Choice .....•..........••....•.................................... : . . . . . . . ... . 

10!8 New England Special. .......................................................... , ...... . 
1391 New Kngland Special. ...................................••.••......................... : 

E. D. CHITTENDE~ CO., BRIDGEPORT, CONN. 
1351 Uhittenden's High Grade Potato ..................................................... . 
1356 Chittenden's High Grade Potato ..................................................... . 
1354 Chittenden's 10 per cent Potato ....................................................... . 

COE-MORTlMER 00., NEW YORK. 
1128 E. Frank Coe's Blood. Bone and Potash ... : .......................................... . 
1324 E. Frank Coe's Blood, Bone and Potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . 
1127 E. Frank Coe's Celebrated Specte.l Potato Fert!Uzer .................................. . 
1322 E. Frank Coe's Celebrated Special Potato Fertilizer .................. : . . . . . . . . . . . ... . 

1126 E. Frank Coe's Columbian Corn Fertilizer ............................................ . 
1327• E. Frank Coe's Columbian Corn Fertilizer ........................................... . 
1131 E. Frank Coe's Columbian Potato Fertilizer ........................................ . 
1329 E. Frank Coe's Columbian Potato Fertilizer........................................... ,_-< 

1133 E. Frank Coe's Complete Manure with 10 per cent Potash ........................... . 
1323 E. Frank Coe's Complete Manure with 10 per cent Potash ............................ . 
1121 E. Frank Coe's Double Strength Potato Manure ...................................... . 
1326 E. l!'rank Coe's Double Strength Potato Manure ...................................... ; 

1116 E. Frank (Joe's Excelsior Potato Fertilizer . . .. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
1325 E. Frank Coe's Excelsior Potato Fertilizer ............................................ . 
1124 E. Frank Coe's Famous Prize Brand Grain and Grass Fertilizer ..................... . 
1332 E. Frank Coe's Famous Prize Brand Grass and Grain Fertilizer ..................... . 

1132 E. Frank Coe's Grass and Grain Special .............................................. . 
1328 E. Frank Coe's Grass and Grain Special. .............................................. . 

1115 E. Frank Coe's High Grade Ammoniated Bone Superphosphate .................... . 
1330 E. Frank Coe's High Grade Ammoniated Bone Superphosphate ..................... . 
1333 E. Frank Coe's High Grade Pote.to Fertilizer .......................................... . 

1134 E. Frank Coe's Red Brand Excelsior Guano .......................................... . 
1331 E. Frank Coe's Red Brand Excelsior Guano ......................................... . 
1414 E. Frank Coe's Red Brand Excelsior Guano ......................................... . 

1125 E. Frank Coe's Standard Pote.to Fertilizer ............................................ . 
1321 E. Frank Coe's Standard ·Potato Fertilizer. . ......................................... . 

ESSEX FERTILIZER CO., BOSTON, MAS:3. 
1439 Essex Complete Manure for Corn, Grain and Grass ................................ . 
1440 Essex Complete MA.nure for Corn, Grain and Grass .................................. . 

1359 Essex Complete Manure for Potatoes, Roots and Vegetables ......................... . 
1378 Essex Complete Manure for Potatoes, Roots and Vegetables ......................... . 
1411 Essex Complete Manure for Potatoes,• Roots and Vegetables ......................... . 

1438 Essex Grain and Grass Fertilizer ..................................................... . 
1365 Essex Peerless Potato Manure . . . . . . . . . . . . . . ......................................... . 
1379 Essex Peerless Potato Manure .......................................•.................. 
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Analysis of Fertilizer Samples, 1911. 

- Nitrogen. Phosphoric Acid. Potash. 

Id Tote.I. Available. Total. 
,..; II) 

Cl) i .... 
,Q aS 
s .... 'E -d ,d -d -e . 
::, ~ 0 Ql 

-d a3 
Ql Cl Cl 

= a Cl) Ql Ql Ql 

= z a -d = a3 3 :c ,d = . -d = I~ = .s c:I :c I-< ::, c:I d f < = "" Ql 

~ = "" = ... 
~ m ::, oS ::, I> ::, oS ::, d I g d 

u5 < IP.I 0 = 0 Ql .!:; 0 = 0 = ::, 

< faat ~ 00 ~ ~ ~ faat ~ I R 
,.., 

'° % % '° % %. % % % % % o/• % 
1043 0.25 0,14 1.35 0.82 5.42 2.80 0.7!l 8.22 8.00 9.01 9.00 5.72 5.00 
1385 0.18 0.06 1.32 0.82 5.14 3.48 0.94 8.57 8.00 9.51 9.00 5.64 5.00 
1401 ...... 0.12 1.06 0.82 4.55 3.86 0.76 8.41 8.00 9.17 9.00 5.65 5.00 

1048 1.22 0.54 8.08 1.64 5.18 8.06 1.38 8.24 9.00 9.57 10.00 5.58 5.00 
1391 0.82 1.20 2.06 2.00 6.59 8.07 0. 76 9.66 9.00 10.37 10.001 5.79 5.00 

1851 2.08 1.20 4.26 4.10 5.10 2.68 1.93 7.78 8.00 9.71 10.00\ 8.13 7.00 
1855 2.10 0.10 4.80 4.10 4.23 8.98 1.89 8.16 8.00 10.05 10.00 7.86 7.00 
1354 2.02 0.69 3.32 3.29 -4.48 3.19 1. 74 7.67 6.00 9.41 8.00 9.97 10.00 

1128 0.80 1.48 3.93 4.11 4.18 3.88 0.79 8.01 8.00 8.80 9.00 8.20 7.00 
1324 0.78 1.96 4.20 4.11 4.23 3.78 1.19 8.01 8.00 9.20 9.00 7.89 7.00 
1127 0.08 1.00 1.86 1.65 3.65 4.39 0. 76 8.04 8.00 8.80 9.00 · 4.32 4.00 
1322 0.16 0.60 1.82 1.65 4.16 8.31; 0.72 7.51 8.00 8.28 9.00 4.17 4.00 

1126 ...... 0.49 1.42 1.23 4.85 3.63 0.87 8.48 8.50 9.3n 9.50 2. 76 2.50 
1327 0.12 0.56 1.52 1.23 4.55 3.74 0.96 8.29 8.50 9.25 9.50 2.00 2.50 

,.___ 1131 0.12 0.52 1.57 1.23 4. 78 3.92 1.03 8.70 8.50 9. 73 9.50 3.50 2.50 
la29 0.10 0.56 1.52 1.23 4.!ll 8.48 0.45 8.39 8.50 8.84 9.50 2.81 2.50 

1138 0.44 1.80 2.50 2.47 2.39 4.67 0.69 7.06 6.00 7.75 7.00 10.52 10.00 
1323 0.58 1.40 2.64 2.47 8.46 2. 77 0.87 6.23 ii.00 7.10 7.00 9.96 10.00 
1121 1.20 0.98 3.57 3.70 4 35 3.76 0.82 8.11 7.00 8.93 8.50 9.87 10.00 
1326 0.92 1.48 3. 79 3.70 4.16 2.92 0.96 7.08 7.00 8.04 8.50 10.20 10.00 

1116 0.54 1.28 2.60 2.47 2.82 4.89 1.11 7. 71 7.00 8.82 8.00 9.07 8.00 
1325 0.50 0.60 2.47 2.47 3.57 8.14 0.52 6. 71 7.00 7.23 8.00 8.31 8.00 
1124 ...... ...... ...... ...... 5.55 4.34 0.27 9.89 10.00 10.22 11.00 2.29 2.00 
1382 ······ ..... ...... ...... 2.42 8.47 1.34 10.89 10.00 12.28 11.CO 2. 79 2.00 

1132 0.08 0.56 1.6~ 0.80 5.60 8.51 0.97 9.11 8.50 10.08 9.60 1.94 1.50 
J328 0.08 0.40 1.24 0.80 8.56 4.70 0.69 8.26 8.50 8.95 9.50 1.96 1.50 

1115 0.18 1.14 1.90 1.85 4.31' 4.03 1.57 8.38 8.00 9.95 9 00 3 72 a.oo 
1380 0.18 0.64 1.96 1.85 3. 72 3.60 0.51 7.32 8.00 7.83 9.00 3.21 3.00 
1883 0.86 0.60 2.60 2.47 4.23 8.93 0.56 8.16 8.00 8. 72 9.00 6. 75 6.00 

1134 0.56 1.88 3.38 3.80 3.08 5.00 1.25 8.08 8.00 9.38 9.00 7.80 7.00 
1881 0. 70 1.58 3.48 3.30 4.19 3.69 1.21 7. 72 8.00 9.09 9.00 7. 76 7.00 
1414 0.62 1.42 3.88 8.80 3.84 4.58 0.56 8.42 8.00 8.98 9.00 7.55 7.00 

1125 0.84 1.34 3.38 8.80 1.44 4.50 1.48 5.94 6.00 7.37 7.00 10.32 10.00 
1821 0.74 1.28 8.32 3.30 · 2.30 3.67 0. 70 5.97 6.00 6.67 7.00 10.08 10.00 

1439 ...... 1.50 3.17 8.28 · 5.31 1.16 0.64 6.47 6.00 7.1_1 7.00 10.04 10.00 
1440 ······· 1.20 8.82 3.28 4.64 2.05 0.60 6.69 6.00 7.29 7.00 9 93 10.00 

'r- 1859 1.38 8.18 3.28 5.39 1.29 0.47 6.68 6.0017.'5 7.00 10.17 10.00 
1878 ...... 1.22 3.40 8.28 4.18 2.80 0.59 6.48 6.00 7.07 7.00 10.08 10.00 
1411 0.06 1.48 3.20 3.28 4.88 1. 73 0.57 6.61 6.00 7.18 7.00 10. 73 10.00 

1438 0.04 0.08 1.08 0.82 6.78 1.46 2.78 8.24 8.00 11.02 9 ()(' . 4.n7 4.00 
1365 0.92 0.12 4.12 4.10 6.54 0.91 1. 72 7.45 1.00

1 

9.11 8.0i. 8.77 8.00 
1879 1.59 0.22 4.24 4.10 6;38 1.88 1.51 7. 71 7.001 9.22 8.()( 8.61 7.00 



102 MAINE AGRICULTURAL :EXFlRIM:£NT STATION. 191 I. 

Descriptive List of Fertilizer Samples, 19II. 

Manufacturer, place of business and brand. 

~:~ :::! ~gt~~~ i~~;:~·::::::::::::::::::: : : : : : . : : . : : : : : '.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
1437 Essex XXX Fish and Potash for All Crops ............................................ . 

GERMAN KALI WORKS. NEW YORK. 
1206 Genuine German Kainit ............................................................... . 
1209 Muriate of Potash ................................................................•..... 
1200 Sulphate of Potasb...... . . . . . . . . . . . . . . • . . . . . . . . . ..................................... . 

HUBBARD FERTILrZER CO .. BALTIMORE, MARYLAND. 
1377 Hubbard's Aroostook Special Fertilizer .............•.................................. 
1394 Hubbard's Aroostook Special Fertilizer ............................................... . 
1203 Hubbard's Blood. Bone and Potash ............................•...................... 
1246 Ilubbard's Blood, Bone and Potash ................................................... . 

1197 Hubbard's Farmers' IXL Fertilizer for Grain and Grass ............................. . 
1245 Hubbard's Farmers' IXL Fertilizer for Grain and Grass ............................. . 
1368 Hubbard's Maine Potato Grower Fertilizer ........................................... . 
1893 Hubbard's Maine Potato Grower Fertilizer ........................................... . 

1214 Hubbard's Royal Ensign Fertilizer for Corn and Grain .............................. . 
1242 Hubbard's Royal Ensign Fertilizer for Corn and Grain . . . . . . . . . . . . . . ............. , .. 

12l7 Hubbard's Special Potato Fertilizer ................................................... . 
1243 Hubbard's Special Potato Fertilizer ................................................... . 
1376 Hubbard's Special Potato Fertilizer ........................•... , ..................... . 
1244 Hubbard's 10 per cent Potash Guano for Potatoes .................................... . 

LISTER'S AGRlCULTURAL CHEM[CAL CO., NEWARK, N. J. 
1033 Lister's.Bone Meal. .................................................................... . 
1183 Lister's Bone Meal............ . . . . . . . . . . ....... : ...................................... . 
1184 Lister's Grain and Grass Fertilizer .................................................... . 

1101 Lister's High Grade Special sor Spring Crops ......................................... . 
1181 Lister's High Grade Special for Spring Crops ......................................... . 
1102 Lister's Potato Manure ................................................................ . 
1180 Lister·,;; Potato Manure ................................ : ............................... . 

1096 Lister's Special Corn Fertilizer.... . . . . . . . . . . . . . . . . . .. . . .............................. . 
1182 Lister's Special Corn Fertilizer ....................................................... . 
1097 Lister's Special Potato Fertilizer ...................................................... . 
1186 Lister's Special Potato Fertilizer ...................................................... . 

1021 Lister·s Success Fertilizer ............................................................. . 
118i Lister's Success ~·ertilizer ............................................................. . 
1114 Lister's 10 per cent Potato Grower ... · ....... : .................................... , .... . 
1185 Lister's 10 per cent Potato Grower .................................................... . 

MARTIN & WHITE, NEW YORK CITY. N. Y. 
1405 Watson's ImproYed Potato Fertilizer ................................................. . 

1241 Merrow's Bone Meal..~~-~~?.~.~~.~~~.~~~:.~.~~~~-~:.~~~· .......... ,............ - -~-

MORISON BROTHERS, BANGOR, ME. 
1077 Acid Phosphate . . . . . . . . . . . . . . . . . . . . .................................................. . 
1071 Morison Bros. "A" Brand Potato Fertilizer,. .......................................... . 
1078 Morison Bros. Animal Tankage ....................................................... . 
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Analysis of Fertilizer Samples, 1911. 

Nitrogen. 

111 Total. ... <I) 

Q) i,j +' 
,Q Cl) ~ -d s +' 
::, al 0 Q) 

-d A "' El ~ +' 
~ t: ;:i z e ;:i A 

0 f ,Q 
'.C < .g ::, Q) 

al I>-!! rn ;:I 0 Q) < rn w < ~ ei r:J)_ ~ 

%1 
% o/o 

%1 %1 % 
1858 0.06 1.12 2.50 2.46 5.58 1.40 
1880 ...... 1.10 2.40 2.46 5.15 0.99 
1437 ...... 0.42 2.00 2.00 5.52 3.32 

1206 ...... ······ . ..... ······ . ..... ······ 1209 ...... ······ ······ ..... ...... ...... 
1200 ...... ······ . ..... ······ ...... ...... 

1877 0 76 1.24 3.52 8.83 5.15 2.01 
1394 0.82 1.20 3.53 3.83 4.91 2.69 
1203 0.28 1.00 3.00 3.32 6.22 2.12 
1246 0.40 1.00 3.26 3.26 6.51 2.18 

1197 0.06 0.74 2.00 l.64 2.71 5.63 
1245 0.36 0.12 2.16 l.65 0 89 6.33 
1368 1.22 1.38 3.96 4.10 6. 71 l.6!! 
1393 0. 72 1.42 4.08 4.10 7.64 1.30 

1214 0.54 0.56 2.40 2.46 3.24 5.03 
1242 ...... 1.16 2.10 2.46 5.92 2.89 

1217 0.28 0.94 2.70 3.32 2.15 3.94 
1243 0.22 2.20 3.28 3.32 3.29 2.95 
1376 0. 7ll l.14 3.28 3.28 2.60 4.66 
1244 ...... 1.26 2.16 2.46 6.05 0.25 

1033 ...... ······ 4.31 2 68 ...... ...... 
1183 ...... ...... 3.60 2.67 ······ 1184 ..... ...... ··•··· . .... 6.57 3.17 

1101 ...... 0.24 1.90 1.65 6.01 1.87 
1181 0.18 o. 76 1.68 1.65 6.57 1.83 
11021 0.34 1.30 3.34 3.29 6. 70 1.65 
1180 0.30 1.38 3.26 3.29 6.06 1.98 

1096 ..... 0.18 1.53 1.23 6271 
2.24 

1182 0.25 0.44 1.68 1.23 5.93 2.08 
1097 ...... 0.18 1.86 1.65 5.52 2. 78 
1186 ...... 0. 78 1.60 1.65 6.01 2.89 

1021 0.15 0.15 1.52 1.23 7.24 1 42 
1187 0.38 0.18 1.54 1.23 6.67 2.52 
1114 0.50 1.10 3.50 3.29 4.86 1.87 
1185 0.32 1.16 3.50 3.29 4.64 1.60 

1405 0.12 3.65 4.27 4.12 5.i9 1.86 

1241 ...... ······ 1.54 1.25 ..... . ... 

mij · i :;,J · o:;; .. i:26 I ",, 1.61.' 
3.00 7.nO 1. 77 

1078...... .. .. . 7.68 0.11 4.88 

Phosphoric Acie. 

Available. 

-d 
~ 

Q) 
Q) 

:a ii ,ci :::: = ~ = ... 
::, = 0 ;:I 

~ ~ ei 

% o/o 
%1 0.28 6.98 6.00 

0.42 6.14 6.00 
1.14 8.84 8.00 

. ..... ...... ...... 

...... . ..... . ..... 
······ ...... ...... 

Total. 

~ 
Cl) 

'S rd f = ::, = 0 ;:I 

~ s!) 

o/o % 
7.26 7.00 
6.56 7.00 
9.98 9.00 

...... ······ . .. ~ . ·- ······ . ..... ······ 

Potash. 

'C 
Q) 
Q) 

A rd = = ... 
:::: = 0 ;:I 

~ c., 

1% 
o/o 

10.31 10. 
10.03 10. 
3.40 3. 

13.49 12. 
51. 76 50. 
51.00 48. 

00 
00 
00 

00 
00 
00 

1.25 7.16 7.00 · 8.41 9.00 10.18 10. 00 oo_ 1.14 7.60 7.00 
l.28 8.35 8.00 
1.39 8.69 8.00 

1.63 8.34 8.00 
1.58 7.22 8.00 
0. 74 8.40 8.00 
0.55 8.94 8.00 

1.49 8.27 8.00 
1.37 8.81 8.00 

1. 72 6.09 6.00 
0. 71 6.24 6.00 
1.22 7.26 6.00 
l.58 6.30 6.00 

······ . ..... ...... 
...... .. 9: 74 ...... 

0.96 10.00 

2.44 7.88 8.00 
1.63 8.40 8.00 
1. 75 8.35 8.00 
2.25 8.04 8.00 

1.98 8.51 8.00 
2.13 8.01 8.00 
2.27 8.30 8.00 
1.31 8.90 8.00 

2.22 8.66 9.00 
1.59 9.19 9.00 
1. 77 6. 73 6.00 
1.91 6.24 6.00 

1.66 7.65 8.00 

...... ...... . ..... 

0.(19 - 16. "I 16.00 0.84 9.27 8.0d 
3.99 4.99 ..... 

8. 74 9.00 
9.63 10.00 

10.08 10.00 

9.97 10.00 
8.80 10.00 
9.14 10.00 
9.49 10.00 

9.76 10.00 
10.18 10.00 

7.81 8.00 
6.95 8.00 
8.28 8.00 
7.88 8.00 

23.27 23.00 
26.92 22.88 
10. 70 11.00 

10.32 9.00 
10.03 9.00 
lQ.10 9.00 
10.29 9.00 

10.49 9.00 
10.14 9.00 
10.57 9.00 
10.21 9.00 

10.88 10.00 
10.78 10.00 
8.50 7.00 
8.15 7.00 

9.31. 10.00 

30.131 30.00 

10.75 
6.52 
6.91 

2.34 
2.51 
7.83 
8.26 

4.35 
3. 75 

11.66 
10.43 
10.29 
9.58 

. ..... 
2.05 

10.24 
10.16 

7.36 
7.56 

3.32 
3.46 
3.41 
3.58 

2.28 
2.63 

10.20 
10.65 

6.47 

. ..... 

10. 
7. 
7. 

2. 
2. 
7. 
7. 

4. 
4. 

10. 
10. 
10. 
10. 

00 
00 

00 
00 
00 
00 

00 
00 

00 
00 
00 
00 

.... 
'i' 00 
10. 
10. 

7. 
7. 

.3. 

00 
00 
00 
00 

00 
3.0 0 

oc 
00 

3. 
3. 

2. 
2.0 

00 
0 

00 
00 

10. 
10. 

7.0 0 

. .... 

1rnl::::·:l ··;:J;.: 
8. 98 .. . . .. .. .... [ ..... 

00 
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Descriptive List of Fertilizer Samples, 19II. 

Manufacturer, place of business and brand. 

107~ Morison Bros. "C" Brand for All Crops ....................................•••....... •. 
1070 Morison Bros. 3-8-10 Fertilizer.................... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . • • 
1073 Morison Bros. Xtra High Grade Potato Fertilizer .................................... . 

1075 Muriate of Potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... , ............ . 
1076 Nitrate of Soda ...•................................................................. , .. . 
1074 Sulphate of Potash ........... ; ............................. · ...... · ...................... . 

NATIONAL FERTILIZER CO., BOSTON, MASS. 
1335/Chittenden's Aroostook Special. ..................................................... . 
1353jChiltenden's Aroostook Special ............................. , ........... ·· ............ .. 

-'1409 Chittenden's Complete r•orn and Grain Fert1lizer .................................... . 

1408 Chittenden's Complete Grass Fertilizer ..... ,. ........................................ . 
1413 Chittenden's Complete Root Fertilizer ................................................ . 
1356 Chittenden's Eureka Potato Fertilizer ................................................. . 

1341 Chittenden's Excelsior Potato Fertilizer .............................................. . 
1357 Chittenden 's Excelsior Potato Fertilizer .............................................. . 
1340 Cbittenden's Extra High Grade Manure .............................................. . 
1406 Chittenden·s Extra High Grade Manure ............................................ .. 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 
1068 NPw England Complete Manure ....................................................... . 
1258 New England Complete Manure ....................................................... . 
1065 New England Corn and Grain Fertilizer .............................................. . 
1252 New England Corn and Grain Fertilizer. . . . . . . . . . . . ................................ .. 

1051 New England Corn Phosphate ......................................................... . 
1253 New England Corn Phosphate ...... : ................................................. . 
1059 New England High Grade Potato Fertilizer ............................... ~ ......... . 

1069 New England High Grade Special with 10 per cent Potash ..••........................ 
1259 New England High Grade Special with 10 per cent Potash ......... , ................. . 
1871 New England High 3rade Special with 10 per cent Potash ........................... . 

1.372 New England Market Garden Manure ................................................ . 
1058 New England Potato Fertilizer ...................................................... . 
1251 New England Potato Fertilizer ........................................................ . 

1057 New England Potato Grower .......................................................... . 
1805 New England Potato and Vegetable Manure ........................................ .. 
1067 New England Superpbosphate for All Crops.; ...................................... .. 
1304 New England Superphosphate for All Crops..................... . ................. . 

PARMENTOR & POLSEY CO .. BOSTON, MASS. 
1370 P. & P. A. A. Brand ........................................................ ......... . 
1066 P. & P. Aroostook Special. ..................... , ..................................... . 
1373 P. & P. Aroost.ook Flpecial.. ......................................................... . 
1398 P. & P. Aroostook Special ........................................................... . 

1
1
0
064
56 PP. && PP. PMlaine PohtaRto FkeBrtiliz~r........................................................ -~ 

. . ymout oc ran,, ...............••.............. ; ....................... . 
1063 P. & P. Special Potato Fertilizer . .-.................... . ............................ .. 

E. W. PENLEY. AUBURN, MAINK 
1448 Penley's Auburn Fertilizer ......................... , ................................. . 
1446 Penley's 4-6-10 Potato Fertilizer ...................................................... . 
1449 Penley's Seeding Down Ftmlltzer ..................................................... . 
1447 Penley's 3-6-10 Fe1 tilizer. . . . . . . . . . . . . ..................... ·.. . .. . . . .. . .. . .......... . 
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Analysis of Fertilizer Samples, 19II. 

Nitrogen. Phosphoric Acid. Potash. 

u.i Total. A vaila.ble. Total. 
s.; Q) .... 
$ ai . ! 
s Q) s:: ,d ,d ,d -d .... 0 ::, cl1 M .£ 

el a:, a:, 

A 1\-4 8 ,d ~ Q) a:, .... 
~ 

A aS .8 ,.Q A = ,d = A z ,d ,d ,d 
~ 

,:a :0 • 
""' 

::, ,:a ,:a cd a ""' a:, 0 s:: ""' s:: ""' s:: ""' =i cd .E :,. ::, cd ::, cd ::, cs 
tl'l I< 0 ::, a:, "' 0 ::, 

~ 
?:I 0 ?:I 

u:i 0 A -< ~ (!l rJ'l ~ >-< far;; (!l ~ R 0 

% % % % % % ~ "A, % % % % % 
1072 1.12 0.08 2.46 2.20 · 8.77 1.88 0.59 10.10 10.00 10.69 ..... 6.52 6.0C 
1070 0.86 0.20 2.48 2.47 5.68 1.18 1.44 7.86 8.00 9.30 ·••··· 9.79 10.0( 
1078 2.10 0.10 4.24 4.12 7.91 0.61 . 0.89 8.52 7.00 9.41 ...... 10.57 10.0C 

1075 ······ ..... ...... ...... ...... ...... ...... ..... ...... ...... 51.00 50.0C 
1076 ······ ...... 15.04 15.0() ..... 
1074 ······ ...... ....... ...... ... .. ...... ...... ...... ...... ...... ..... 50.28 48.0C 

1885 1.42 0.46 4.11 4.11 4.16 8. 79 1.24 7.95 7.00 9.19 8.00 7.23 7.0€ 
1858 1.86 0.22 4.80 4.11 8.19 4.85 1.66 7 54 7.00 9.20 8.00 8.45 7.0C 
1409 0.82 0.86 8.44 8.29 6.46 2.21 1.88 8.67 8.00 10.05 9.00 7.69 6.0C 

14~ 1.62 1.66 4.82 4.11 4.28 2.08 1.20 6.2S 6.00 7.46 7.00 4.95 5.0C 
1418 0.66 0.60 8.84 8.29 5.88 2.71 2.07 9.09 8.00 10.16 9.00 6.47 6.0C 
1856 0.98 0.20 2.90 2.47 2.80 8 79 1.68 6.09 6.00 7.77 7.00 10.46 1(1.0C 

1841 1.28 0.20 8.80 8.29 2.58 8. 78 1.61 6.86 6.00 7.97 7.00 10.81 io.oc 
1857 1.50 0.16 8.26 8.29 2.89 8.86 1.84 6.25 6.00 8.09 7.00 10.27 10.0C 
1840 1.86 0.16 4.10 4.11 8.11 8.66 1.89 6.77 7.00 8.66 8.00 10.41 10.0C 
1406 .1.40 0.20 4.80 4.11 8.14 8.83 1.56 6.97 7.00 8.58 8.00 10.86 -10.0C _ ...... __ 

1068 ...... 1.80 8.80 8.28 4.86 1.70 0. 70 6.511 6.00 7.26 7.00 9.94 10.0C 
1258 ······ 1.24 8.16 3.28 4.45 2.87 0.28 6.82 6.00 7.10 7.00 10.22 10.0C 
1065 ...... 0.08 1.88 1.28 4.98 2.32 0.82 7.30 7.00 8.12 8.00 2. 18 2.0C 
1252 ······ 0.12 1.27 1.28 2.98 4.21 0.80 7.19 7.00 7.99 8.00 2.82 2.0C 

1051 ...... 0.06 1. 78 1.64 6.64 1.57 2.82 8.21 8.00 10.58 9.00 3.10 3.0C 
1258 ······ 0.18 1. 74 1.64 0.65 7.89 0.59 8.04 8.00 8.68 9.00 8.15 8.0C 
1059 0.26 0.84 2.56 2.46 6.48 1.84 0.87 8.27 8.00 9 14 9.00 5.91 6.0C 

1069 ······ 1.80 8.68 8.69 5.86 1. 76 0.68 7.12 7.00 7.80 8.00 10.08 10.0C 
1259 ...... 1.16 8.20 8.69 5.58 2. 7-1 2.58 8.82 7.00 10.86 8.00 10.78 10.0C 
1871 0.08 1.18 8.74 8.69 5.26 1.88 0.79 7.14 7.00 7.98 8.00 9.58 10.0C 

1872 ······ 1.36 8.82 4.10 5.44 2.88 0.60 7. 77 7.00 8.87 8.00 7.42 7.0C 
1058 ..... 0.44 1.66 1.64 4.47 2.99 0.40 7.46 7.00 7.86 8.00 4.08 4.0C 
1251 ······ 0.44 2.98 1.64 5.88 1.91 0.64 7.29 7.00 7.98 8.00 4.16 4.0C 

1057 ······ 1.16 2.40 2.46 5.86 1.08 0.87 6.44 6.00 6.81 7.00 10.12 10.0C 
1805 ······ 1.62 8.26 8.28 6.68 1.81 0.55 8.49 8.00 9.04 9.00 7.02 7.0C 
1067 ······ 1.24 2.42 2.46 7.26 1.00 0.64 8.26 8.00 8.90 9.00 4.18 4.0C 
1804 ...... 0.86 2.46 2.46 5.93 2.86 1.15 8.,79 8.00 9.94 9.00 4.41 4.0C 

1870 0.12 4.50 4.12 4.10 6.94 0.88 0.88 7.82 7.00 8.20 8.00 8.21 8.0C 
1066 ······ 1.96 8.72 S.69 6.44 0.96 0.65 7.40 7.00 8.05 8.00 10.89 10.0C 
1878 ...... 1. 72 8.50 8. 70 6.24 1.06 0.64 7.30 7.00 7.94 8..00 11.81 10.0C 
1898 0.10 2.12 8.88 8.69 6.57 0.97 0.64 7.54 7.00 8.18 8.00 10.80 10.0C 

~-
1056 ······ 1.86 3.15 8.28 6.061 0.10 0.52 · 6.16 6.00 6.68 7.00 10.00 10.0C 
1064 ······ 1.08 2.42 2.46 6.91 0.97 0.97 7.88 8.00 8.85 9.00 4.14 4.0C 
1068 r· 1.58 8.22 8.28 6.67 1.62 0.80 8.29 8.00 9.09 9.00 7.30 7.0C 

1448 0.56 0.10 3.20 2.47 6.95 2.53 1.88 9.48 8.00 10.81 9.00 4.97 4.0C 
1446 1.02 0.08 3.80 3.30 5.63 8.08 1.24 8.66 6.00 9.90 7.00 10.48 10.0C 
1449 0.40 ...... 1.46 1.08 7.05 2.86 0.88 9.91 8.00 10.24 9.00 2.69 2.0C 
1447 0.72 0.06 2.48 2.47 5 .. 50 3.90 0. 70 9.40 6.00 10.10 7.00 9.55 10.0C 
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Descriptive List of Fertilizer Samples, 19II. 

Manufacturer, place of business and brand. 

PORTLAND RENDERING CO., PORTLAND, ME. 
1221 Bone Dust Tank age.. . . . . . . . . . . . . . . . . . • . . . . . . .................................... . 

ROGERS & HUBBARD CO., MIDDLETOW::-r, CONN. 
1428 Hubbard's Co1nplete Phosphate ............................................... ,,,,, ... , 
1453 Hubbard's Fruit oi: Grass and Grain Fertilizer .................................... .. 
1422 Hubbard's New Market Garden Phosphate ......................................... . 
1429 Hubbard's New Market Garden Phosphate .......................................... . 

U30 Hubbard's Oats and Top Dressing .................................................. .. 
1451 Hubbard's Oats and Top Dressing...................................................... • 
1423 Hubbard's Potato Phosphate ......................... · ................................ . 
1450 Hubbard's Potato Phosphate ..........•....................................... , , . , , ... . 

1421 Hubbard's Soluble Corn and General Crop Manure .................................. . 
·1452 Hubbard's Soluble Corn and General Crop Manure .................................. . 
1420 Hubbard's SolQble Potato Manure ................................................... .. 
1427 Hubbard's Soluble Potato Manure........... . ...................................... . 

SAGADAHOC FERTILIZER CO., BOWDOINHAM, ME. 
1239 Acid Phosphate . . . . . . . . . . . ........................................................... . 
1238 Aroostook Potato Manure ............................................................ . 
l'.l33 Dirego Grass and Grain Fertilizer .................................................... . 

1230 4-6-10 Fertilizer for Potatoes .......................................................... . 
1336 4-6-10 Fertilizer for Potatoes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
1240 Nitrate of Soda...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... . 

1231 Sagadahoc High Grade Superphosphate ............................................. . 
1234 Sagadahoc 6-6-6 Fertilizer for Potatoes .............................................. . 
1235 Sagadahoc Special Corn Fertilizer .................................................. . 

1229 Sagadahoc ~pecial Potato Fertilizer .... · .............................................. . 
1232 3-6-10 Fertilizer for Potatoes........................................... . ...... , ...... . 
1237 XX Chemical Fertillzer Brand, Clark's Mixture .............••....................... 
1236 Yankee Fertilizer Complete for All Crops ............................................ .. 

SWIFT'S LOWELL FERTILIZER CO., BOSTON, MASS. 
1052 Swift's Lowell Animal Brand for All Crops .......................................... . 
1255 Swift's Lowell Animal Brand for All Crops .......................................... ,. 
1062 Swift's Lowell Bone Fertilizer for Corn and Grain ................................... . 

lOnO Swift's Lowell Dissolved Bone and Potash ............................................ . 
1444 Swift's Lowell Ground Bone., .......................................................... . 
1049 Swift's Lowell Potato Grower.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. , ................ . 
1254 Swift's Lowell Potato Grower ............................................... , ......... . 

' 
1050 Swift's Lowell Potato Manure ....•................................................... 
1256 Swift's Lowell Potatt> Manure ......................................................... . 
1053 Swift's Lowell Potato Phosphate ..................................................... .. 

1061 Swift's Special Vorn and Vegetable Manure........................................... .-{_. 
1055 Swift's Special Potato Fertilizer ...................................................... .. 
1250 Swift's Special Potato Fertilizer ......... : . ........................ , ................... . 

1054 Swift's Superior Fertilizer with 10 per cent Potash . . . . . . ........................... . 
1257 Swift's Superior Fertilizer with 10 per cent Potash ................................... . 
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Analysis of Fertilizer Samples, 

l~itrogen. 

II 
Phosphoric -~cid. 

~- l Total. I I Available. I 
,.; I'll s Cl) Cl) 

..0 .... 
s Cl! i:: ,d ,d, 
::I ... 0 Cl) Cl) .... s Cl) ,d <l) Cl) A z = El 'S i= <l) 

~ :0 ,d ~ o:I :0 ::I -~ fll -< ... Cl) ] = ... 
al < a o:I ::I ~ ;::l o:I 

II.I 0 = 0 Cl) 0 ::I w '< ~ c.:, w. P:1 ~ ~ C, 

% o/o o/o µJ % % o/o o/o % 
1221 ...... ······ 8.10 5.75 0.16 7.01 4.81 7.17 ...... 

1428 0.40 0.06 1.64 1.50 4.50 3.46 1.63 7.96 7.00 
1453 0.24 0.04 2.36 2.20 0.32 7 49 8.03 7.81 6.50 
1422 0.72 0.04 2.20 2 00 3.48 3.28 1. 76 6. i6 fl.00 
1429 0.48 0.10 2.02 2.00 4.10 3.15 1.31 7.25 6.00 

1430 3.14 0.04 8.94 8.50 0.67 5.25 2.33 5.92 4.50 
1451 a.34 0.04 8.54 8.50 0.48 6.82 1.31 7.30 4.50 
1423 0 f,2 0.10 2.26 2.00 6. 70 3.90 1. 79 10.60 9.00 
1450 0. 70 0.08 2.00 2.00 7. 75 2.82 1.82 10.57 9.00 

1421 0.66 0.10 2.90 2.50 2.65 5.44 1. 77 8.09 6.00 
1452 0.62 0.08 2.52 2.50 2.63 4.61 1.93 7.24 6.00 
1420 1.34 0.26 5.44 5.00 1.07 5.99 4.58 7.06. 7.00 
1427 1.26 0.22 5.06 5.00 1.08 6.40 4.45 7.48 7.00 

1239 ...... ...... ...... .. .. 12.11 3. 78 1.03 15.89 15.00 
1238 0.02 0.44 1.26 1.00 5.77 2.10 0.84 7.87 6.00 
1233 0.04 0.08 1 68 1.00 4.86 3.83 3.07 8.69 6.00 

1230 0.90 0.60 3.12 3.05 3.99 3.36 0.64 7.35 6.00 
1336 1.06 0.62 3.28 3.05 3.67 8.05 0.41 6.72 6.00 
1240 ...... ...... 15.00 15.00 ····· ...... ······ ., .... 
1231 0.34 0.50 2.00 1.50 6.83 2.43 0.63 9.26 6.00 
1234 1.64 0.08 5.42 4.40 4.80 2.39 0.43 7.19 6.00 
1235 0.92 0.58 2.48 2.20 4.53 4.13 3.56 8.66 8.00 

1229 0.38 0.64 2.00 2.00 5.82 3.21 0.11 9.03 7.00 
1'232 0.80 0.58 2.34 2.20 4.78 2.26 0.64 7.04 6.00 
1237 1.64 0.24 7.50 6.00 0.30 3 85 3.97 4.15 3.00 
1236 0.28 0.20 1.10 0.40 3.38 6.67 0. 73 10.05 7.00 

1052 ...... 1.22 2.54 2.46 7.15 1.20 0.63 8.35 8.00 
1255 ...... 1.24 2.50 2.46 7.35 0.\l4 0.42 8.29 8.00 
1062 ...... 0.24 1.62 1.p4 5.87 2.24 0.57 8.11 8.00 

1060 ...... 0.14 1. 76 1.64 5.81 3.10 1.44 8.91 9.00 
1444 ...... ..... 2.50 2.47 ...... ...... ...... ...... ...... 
1049 ...... 1.24 3.32 3.28 4.50 1.35 1.06 5.85 6.00 
1254 ...... 1.24 3.28 3.28 4.74 2.00 0.29 6. 74 6.00 

1050 ...... 0.46 1.80 1.69 4.94 1.69 1.26 6.63 7.00 
1256 ...... 0.44 1. 70 1.64 5.30 2.12 0.31 7.42 7.00 
1053 ..... 1.14 2.36 2.46 7.61 1.02 0.48 8.63 8.00 

-~ 1061 ...... 1.62 3.15 3.';!8 7.18 1.40 0.64 8.58 8.00 
1055 ...... 1.00 2.38 2.46 4.35 1.82 0.83 6.17 6.00 
1250 ...... 1.08 2.44 2.46 5.79 1.11 0.26 o.9o 6.00 

1054 ...... l.20 3.50 3.69 5.26 1.88 0.63 7.14 7.00 
1257 ...... 1.14 3.66 3.69 5.36 2.96 0.42 8.32 7.00 

I9II. 

n 
Total. 

,d 
Cl) 

~ 
,d ~-
= ... 
= o:I 
0 ::I 
~ C, 

o/o o/,, 

11.98 14.50 

9.59 8.00 
15.84 16.00 
8.52 7.00 
8.56 7.00 

8.25 8.C0 
8.61 8.00 

12.39 10.00 
12.39 10.00 

9.86 8.00 
9.17 8.00 

11.64 10.00 
11.93 10.00 

16.92 ······ 8. 71 7.00 
11.76 8.00 

7.99 7.00 
7.13 7.00 

...... ······ 
9.89 7.00 
7.62 8.00 

12.22 9.00 

9.14 8.00 
7.70 7.00 
8.12 7.00 

10. 78 8.00 

8.98 9.00 
8. 71 9.00 
8.68 9.00 

10.85 10.00 
24.85 23.00 
6.91 7 00 
7.03 7.00 

7.89 8.00 
7. 73 8.00 
9.11 9.00 

9.22 9.00 
7.00 7.00 
7.16 7.00 

7.77 8.00 
8.74 8.00 
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Potash. 

,d 

= ::, 
0 

r;.; 

o/o 

...... 

5.68 
11.90 
10.86 
11.08 

9.40 
8.98 
6.66 
5.86 

8.62 
9. 70 
5.95 
5.29 

...... 
4.67 
4.42 

10.55 
li.44 

······ 
0.01 
7.56 
4. 72 

7.77 
10.03 
9.92 
4.29 

'4.13 
4.39 
3.03 

2.33 
·••·· 
i0.33 
10.02 

4.01 
3. 75 
5. 78 

6. 78 
9.94 

10.16 

10.04 
10.15 

'ti 
Cl) 
Cl) 

i:l 
o:I ... 
o:I 
::I 

c.:, 

o/o 

.... 

5. 
12. 
10. 
10. 

8. 
8. 
5. 
5. 

8. 
8. 
5. 
5. 

.... 
4. 
3. 

10. 
10. 
.... 

3. 
6. 
4. 

8. 
10. 
8. 
2. 

4. 
4. 
3. 

2. 

10. 
10. 

4. 
4. 
6. 

7. 
10. 
10. 

10. 
10. 

00 
00 
00 

00 
00 

• 
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Descriptive List of Fertilizer Sample_s, 19II. 

Manufacturer, place of business and brand. 

F. W. 'rUN"NELL & CO., PHILADELPHIA, PA. 
1432 All Crop Mixture ...................................................................... . 
1425 Champion Phosphate ........ , . . . . . . . . . . . . . . . . . . . . . . .................................. . 
1426 Market Garden Guano ......... , . . . . . . . . . . . . ......................................... . 

1419 Pine Tree State Potato Special ........................................................ . 
1431 Pine Tree State Potato Special. ....................................................... . 

TU~CARORA F.ltRTILIZER CO., BALTIMORE, MD. 

m~ ~~~o;f~iek~~!1~~~ .'.':.' ,',',',' .'.' .' .' .'.' .'.' .' .'.' .' .' .' ,',',',' .' .' .' .' .' .' .'.' .' .' .'.' ::·: .': . .' .' :: :: .': :: :::::: :::: :: :::: 
1443 Fruit and Potato ..................................................................... . 

134'8 Tuscarora Trucker .................................................................... . 
1397 Tuscarora Trucker .................................................................... . 

UNION CHEMICAL WORKS, NORTH WALES, PA. 
1455 Johnson Seed Potato Co.'s Meal Potato Manure. Hoeing Brand .................... . 
1454 Johnson Seed Potato Co.'s Ideal Potato Manure. Planting Brand ................... . 

Analysis of Fertilizer Samples, 19II. 

ritrogcn. Phosphoric Acid. Potash. 

r,j Tot~!. Available. Total. 
..: Q) .... 
<I) r,j al .0. Q) 'E -d s .... ,d -d -d 
::l ril ·o 0 

cS 
<I) <I) <I) 

i:: .b s ,!) -d ~ <I) <I) 

i::: z s ~ = 0 ~ :0 -d A -d ~ -d ~ 
f= :0 ::l f= ol Cl .8 -< <I) 0 A A '" A '" § 

I 
a ol ::l p, ::l ol ::l Cl ::l ol 17.l 

17.l 0 ::l 0 <I) w. 
0 ::l 0 ::l 0 ::l 

w < -< R C!:l CQ ~ .:1 f,:;t c;;; f,:;t ~ f,:;t C!:l 

% % % % % % % % ',~ o/o ~ % % 

1432 0.28 0.62 2.62 2.47 4.43 3.17 2.11 7.60 8.00 9. 71 9.00 3.97 4.00 
1425 0.14 0.16 1.14 2.47 5.98 2.08 1.17 8.06 8.00 9.23 9.00 4.91 3.00 
1426 0.38 1.02 3.34 3.30 5.26 1. 72 0.66 6.98 8.00 7.64 9.00 8.02 7.00 

1419 0.32 1.18 3.40 3.30 5.04 1.18 0.69 6.22 6.00 6.91 7.00 to.49 10.00 
1431 0.38 1.06 3.18 3.30 4. 71 1.59 0.64 6.30 6.00 6.94 7.00 10.94 10.00 

" 1369 ······ 1.04 2.47 2.47 6.25 0.96 1.20 7.21 7.00 8.41 7.50 8.24 8. 
1349 1.48 0.10 3.96 3.28 4.50 1.48 1.28 5.98 6.00 7.26 6.50 10.98 .10.00 
1443 0.64 0.04 1.55 1.65 7.11 2.13 1.25 9.24 8.00 10.49 8.50 10.08 10.00 

00 --< 

1348 2.10 0.08 4.48 4.11 5.50 2.92 0.27 8.57 8.00 8.84 9.00 8.02 7.00 
1397 0.24 1.44 4.26 4.11 6.11 1.84 1.08 7.95 8.00 9.03 9.00 6.98 7.00 

1455 0.88 0. 74 8.52 8.30 6.22 2.41 0.46 8.63 8.00 9.09 ...... 10.05 10.00 
1454 0.16 1.50 3.32 3.80 6.56 1.86 0.70 8.42 8.00 9.12 ..... 10.68 10.00 
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SPICES, PREPARED MUSTARD, HONEY AND 
·--- GLUTEN FLOUR. 

The analyses here reported represent goods which are, for 
the most part, rin accord with the requirements of the Maine 
and the N atiopal Food Laws. Because of a shortage in the 
printing funds considerable interval has elapsed since the analy
sis of some of these goods. The results here published are 
believed to be of importance~ and interest to the dealers and 
consumers in the State. 

All of the different brands here reported were analyzed in 
considerable detail. In order to economize space and cost of 
publication only the data necessary to an understanding of the 
quality of the goods as to weight and purity are here given. 

SPIC:ES. 

The most serious defect found with· the spices e?{amined was 
in the matter of weight. Very little actual adulteration was 
detected, although an o:ccasional pepper contained more hulls 
than is found in a first class material of this kind. Some of the 
claims mad~ for the spices in regard to quality also are not 
borne out by the results of the investigations. The shortage in 
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net weight is not always the result of an intentional shortage 
on the part of the people who put up these goods. It is diffi
cult to make an absolutely tight carton, and a large percentage 
of the spices when they came to the laboratory directly from 
the shelves of the retailer were leaking in sufficient amount to 
make it evident that this is a quite possible source of loss. . 

PREPARED MUSTARD. 

Several of the samples of prepared mustards examined were 
found to contain turmeric which was n·ot declared upon the 
label. As these goods originally came fro~ outside of Maine, 
and therefore fall under the requirements of the National Law, 
the reports upon these goods were tu'rned over to the National 
Board of Food and Drug Inspection for further investigation. 

One of the samples of prepared mustard, made by a Maine 
dealer, was found to be adulterated and misbranded in at least 
five d.if£erent respects. At th~ time of examiJ;J.ation it appeared 
to be one of the most flagr~nt cases of misbranding which had 
been found by our inspectors. The case was not carried to 
court because ,it was found that a technicality would prevent the 
successful prosecution of the ·case, and the labels were promptly 
corrected to read in· accord with fact. v• 

HoNJW. 
The samples of honey examine~ were, with one possible ex

ception, found to be in accord with the Maine Food Law and 
with the statements upon the labels. No. 9512, called "Golden 
Tree Pure Clover Honey" was found to consist of nothing but 
honey, but it was also found that honey from other than· clover 
blossoms was present in considerable amount. This being an 
interstate sample, the matter was . turned over to the National 
Board of Food and Drug Inspection, who did not find it ex
pedient to prosecute the case and it was, therefore, dropped. 

GLUTEN FLOUR. 

The samples of gluten flour examined with the exception of 
those manufactured by Wilson Brothers were found to be in 
accord with ·the recognized standards for good gluten flour. 
The samples 8781 and 9290, manufactured by ·w1ilsoi1 Brothers, 
Rochester, N. Y., wete found· in accord with the labels which 
claimed a four-sevenths standard 1flour and, therefore, these 
were all passed. 
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Tables showing results of anal'yses of spices and pepper pur
chased in pa.ckages. 

0 i z 
A M~UF'ACTURER, NAME OFl:DEALER 0 Cl3$ ~ -:;l AND BRAND. Remarks. 

_g -~ 53 
.., . 
Ql >,I 

00. P..O zo 

ALLSPICE. 
9242 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick Bar Harbor. 
'' Colburn 's Allspice. Full measure.'' ...... 10 4.23 Passed. 

9191 Benefit Co., Boston, Mass. .. Mrs. B. M. Young Ellsworth. 
••Benefit Brand· Ahspice. Absolutely pure.'' 8 - . Passed. 

9431 The Benefit Co., Boston, Mass. 
Direct lmiorting Co., Bangor. 
"Benefit rand Allspice." ................ 7 2.89 Passed; 

9404 Grand Union Tea Co., Brooklyn, N'. Y. · 
Grand Union Tea Co., Portland. 

High in fiber. "Grand Union Allspice." ................. 10 3.00 

9602 Importer Branch, New York. 
N6t &<lulterated. Original Importing Co. Portland. • 

• • Quality Brand Strictfi Pure Allspice'' .... 4 3.92 Shott wieght. 

9353 Berry, Do~e Co., Newburyport, Mass. 
Joseph Stri e, Biddeford. 
"Warranted Pure Allspice" ............ ~ .. 8 4.48 Passed. 

9264 B. Fischer & Co., New York City. 
G. Soper, Bar Harbor. 
"Strictly _ Pure Allspice" .................. 12 4.37 Passed. 

9207 D. & L. Slade Co., Boston, Mass. 
Whiting Bros., Ellsworth. 

Passed. "Extra Strong Allspice" ................. 10 5.06 

9256 D. & L. Slade Co., Boston, Mass. 
P. Kelley, Bar Harbor. 
'• Absolutely Pure Allspice'' ............... 10 - Passed. 

9413 D. & L. Slade Co., Boston, Mass 
Thomas White Bangor. 
"Slade's Absoiutely Pure Allspice" ....... 5 3.81 

Not ad~lt'erated; 
Short weight. 

9352 Dwinall Wright Co., Boston, Mass. 
E.T. Beawegard Co., Biddeford. 
'' Royal Brand First Quality Pimento'' ..... 7 4.37 Passed~ ,· 

9370 Geo. C. Shaw Co., Portland, Me. 
Geo. C. Shaw Co., Portland. 

Passed. •'Pure Pimento. Guaranteed finest quality'' 8 3.96 

9230 John Bird Co., Rockland, Me. 
Austin H. Joy, Ellsworth. Not adulterated. 
"Pure Allspice. · ¼ lb" ................... 10 3.70 Short weight. 

9308 John Bird Co., Rockland, Me. 
H.B. Webber, Rockland. Not adulterated. 
'• Pure Allspice. ¼ lb'' ................... 8 3 .. 77 Short weight. 

9186 Stickney & Poor ~ice Co., Boston, Mass. 
Kearns & Cottle, llsworth. 
••Absolutely Pwe Allspice'' ............... 8 Passed. 

9198 Stickner & Poor Spice Co., Boston, Mass. -- ... .. 
John Kief, Ellsworth. 

Passed. ••Absolutely Pure Allspice. ¼ lb'' ......•.. 8 
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Tables showing results of analyses of spices and pepper pur
chased in packages.-Continued. 

0 z 

j 
00 

MANUFACTURER, NAME "OF DEALER 
AND BRAND. 

ALLSPICE-Concluded. 
9210 Stickney & Poor Spice Co., Boston, Mass. 

Whiting Bros., Ellsworth. 
'' Absolutely Pure Allspice. ¼ lb'' ........ . 

9232 Stickney & Poor Sp_!ce Co., Bos~on, Mass. 
{,· A. Ro~l.ick, B~ Harbor. 

Pure Pimento ...•...•................ 

9260 Stickn_ey & Poor Spice Co., Boston, Mass. 
E. A. Morgan, Bar Harbor. 
' 'Absolutely Pure Allspice. ¼ lb'' ....... . 

9391 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. 
"Absolutely Pure Allspice. ¼ lb" ........ . 

9238 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. 
'• Hatchet Brand Extra Strong Jamaica All-

spice. ¼ lb'' .......................... . 

9382 Twitchell-Champlin Co., Portland, Me. 
'' Hatchet Brand Extra Strong Allspice. 

¼lb'' ................................ . 

9384 Twitchell-Champlin Co., Portland, Me. 
'' Hatchet Brand Extra Strong Allspice. 

¼lb'' ................................ . 

9397 W. L. Wilson & Co., Portland, Me. 
"White Crescent Brand Pimento" ........ . 

GROUND CINNAMON. 
9244 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick, Bar Harbor. 
''Colburn's Cinnamon. · Absolutely Pure''. 

9190 Direct Importing Co.
1 

Boston, Mass. 
Mrs. B. M. Young, Elsworth. 
'' B en.~ fi t Brand Cinnamon. Absolutely 

Pure ............................... . 

9434 Direct Importing Co., Boston, Mass. 
Direct Importing Co., Banlfor. 
''Benefit Brand Cinnamon ' .............. . 

9355 Berry, Dodge Co., Newburyport, Mass: 
Joseph Stride, Biddeford. · 
"Warranted Pure Cassia" ............... . 

9267 B. Fischer & Co., New York City. 
G. Soper, Bar Harbor. 
'' ¼ lb. Strictly Pure Cinnamon' ......... . 

9406 Grand Union Tea Co., Brooklyn, N. Y. 
qrand Unio!l Te9: Co., Po~vand 

Grand U mon Cinnamon ............... . 

9599 Importer Branch, New York. 
Original Importing Co., Portland. 
' 'Quality Brand Strictly Pure Cinnamon'' 

10 

10 

10 

8 

-

8 

8 

8 

15 

8 

8 

8 

12 

10 

-

.,,; 

1 
-+". 
a;, N zo 

2.29 

4.16 

3.92 

3.74 

4.00 

4.02 

3.74 

4.30 

4.00 

3.14 

3.99 

-

3.10 

4.00 

Remarks. 

Passed. 

Passed. 

Passed. 

Not adulterated. 
Slightly short weight. 

Not adulterated. 
Short weight. 

Passed. 

Passed, 

Passed. 
No weight claimed. 

Passed. 

Passed. 

Passed. 

Passed. 

Batavia cassia. Not'?as 
claimed, ''strictly pare 
cinnamon from the best 
8jade of whole spict!S.'' 

Id goods. 

Passed. 

Passed. 
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Tables showing results of analyses of spices and pepper· pur
chased in packages.-Continued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND, 

GROUND CINNAMON-Concluded. 
9411 D. & L. Slade Co., Boston, Mass. 

Thomas White, Bangor. 
' 'Slade's Absolutely Pure Cinnamon 11 

••••• 

9372 Geo. C. Shaw Co., Portland, Me. 
'' Absolutely Pure Cassia'' ...•............ 

9307 John Bird Co., Rockland, Me. 
H.B. Webber, Rockland. 
"¼ lb. Pure Cinnamon 11 

•••••••••••••••••• 

9185 Stickney & Poor Spice Co., Boston, Mass. 
Kearns & Cottle, Ellsworth. 
'' Absolutely Pure Cassia. ¼ lb'' •.••.•.•.. 

9199 Sticknl;_f &.Poor Spice Co., Boston, Mass. 
John Kief, Ellsworth. 
'' Absolutely Pure Cassia. ¼ lb. 11 

••••••••• 

9211 Stickney & Poor Spice Co., Boston, Mass. 
Whiting Bros., Ellsworth. 
"Absolutely Pure Cassia. ¼ lb 11 

•••••••••• 

9223 Stickney & Poor Spice Co., Boston, Mass. 
Austin H. Joy, Ellsworth. 
' 'Absolutely Pure Cassia. ¼ lb'' ......... . 

9261 Stickney & Poor Spice Co., Boston, Mass. 
E. A. Morgan, Bar Harbor. 
'' Absolutely Pure Cassia. ¼ lb'' ......... . 

9390 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. 
'' Absolutely Pure Cassia. ¼ lb 11 

••••••••• ,• 

9239 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. 
' 'Hatchet Brand Extra Strong Cassia'' .... 

9400 W. L. Wilson & Co., Portland, Me. 
"White Crescent Brand Cassia" .......... . 

GROUND CLOVES. 
9245 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick Bar Harbor. 
"Colburn's Cloves. Absolutely Pure" ..... 

9195 Benefit Co., Boston, Mass. 

M:~~flB!~'J11~fo~~:~~~~~-- ............ . 
9433 The Benefit Co., Boston, Mass. 

Direct Importing Co., Bangor. 
"Benefit Brand Cloves 11 

•••••••••••••••••• 

9268 B. Fischer & Co., New York City. 
G. Soper, Bar Harbor. 
"¼ lb. strictly pure cloves 11 

•••••••••••••• 

9405 Grand Union Tea Co., Brooklyn, N. Y. 
Grand Union Tea Co., Portland. 
' 'Grand Union Cloves 11 

••••••••••••••••••• 

8 

8 

8 

-
8 

10 

8 

10 

8 

10 

8 

15 

8 

7 

12 

-

Remarks. 

N0t adulterated. 
3.42 Short weight. 

4.13 Passed. 

4.20 Passed. 

Passed. 

Passed. 

Passed. 

Not adulterated. 
3.81 Short weight. 

4.06 Passed. 

4.02 Passed. 

4.02 Passed. 

3.81 
No weight claimed. 

Passed. 

3.92 
No weight claimed. 

Passed. 

Passed. 

2.93 Passed. 

4.27 Passed. 

3.25 Passed. 
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Tables showing results of anaJyses of spi,ces and pepper pur
chased in package$ . ..-Continued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

GROUND CLOVES-Concluded. 
9597 Importer Branch, New York. 

Original Importing Co., Portland. 
•'Quality Brand Cloves' ' ................. . 

9415 D. & L. Slade Co., Boston, Mass. 
Thomas White, Bangor. 
' 'Absolutely Pure Cloves'' ............... . 

9354 Berry, Dodge Co., Newburyport, Mass. 
f fseph Stride,, ;siddeford. 

Pure Cloves ......................... . 

9351 Dwinall Wright Co., Boston, Mass. 
F. T. Beauregard Co., Biddeford. 
' 'Royal Cloves. ¼ lb' ' .................. . 

9371 Geo. C. Shaw Co., Portland, Me. 
"Shaw's Absolutely Pure Cloves" ........ ·. 

9306 John Bird Co., Rockland, Me. 
H.B. Webber, Rockland, Me. 
"¼ lb. Warranted Pure Cloves" ......... . 

9183 Stickney & Poor fu>ice Co., Boston, Mass. 
Kearns & Cottle, Ellsworth. 
' 'Absolutely Pure Cloves'' ............... . 

9212 Stickney & Poor Spice Co., Boston, Mass. 
Whiting Bros., Ellsworth: 
'' Absolutely Pure Cloves. ¼ lb'' ......... . 

9225 Stickney & Poor Spice Co., Boston, Mass. 
Austin H. Joy, Ellsworth. 
'' Absolutely Pure Cloves. ¼ lb'' ......... . 

9259 Stickn_e_y & Poor Spice Co., Boston, Mass. 
E. A. Morgan, Bar Harbor. 
'' Absolutely Pure Cloves. ¼ lb'' ......... . 

9387 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation1 Portland. 
' 'Absolutely Pure Cloves. ¼ lb' ......... . 

9237 Twitchell-Champlin Co;, Portland, Me. 
J. A. Rodick, Bar Harbor. 
'' Hatchet Brand Extra Strong Cloves'' .... 

9255 Twitchell-Champlin Co., Portland, Me. 
P. Kelley, Bar Harbor. 
' 'Hatchet Brand Extra Strong Cloves'' .... 

9380 Twitchell-Champlin Co., Portland, Me. 
'' Hatchet Brand Extra Strong Cloves'' ..... 

9396 W. L. Wilson & Co., Portland, Me. 
"White Crescent Brand Cloves" .......... . 

"W-HOLE CLOVES. 
9231 John Bird Co., Rockland, Me. 

Austin H. Joy, Ellsworth. 
"Pure Whole Cloves" •.................. 

R.emarks. 

Not adulterated. 
7 3.76 Short weight. 

Not adulterated. 
8 3.67 Short weight. 

8 4.13 Passed. 

7 4.13 Passed .. 

8 4.20 Passed. 

Short weight. 
8 3.88 High in fiber. 

8 Passed. 

10 Passed. 

Not adulterated. 
8 3.74 Short weight. 

10 4.13 High in fiber. 

8 4.27 Passed. 

10 4.09 High in fiber. 

• 10 4.09 High in fiber. 

10 4.18 High in fiber. 

8 4.00 Passed. 

5 1.90 
No weight claimed. 

Passed. 
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Tables showing results of analyses of spice~ and pepper pur
chased in package~.-Continued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

Remarks. 

GROUND GIN!}ER. 
9247 A. Colburn Co., Philadelphia, Pa. 

{; A. Rodie~, Bar, µ:arbor. 
4 oz. net gmger . . . . . . . . . . . . . . . . . . . . • . . 15 4.30 Passed. 

9194 Benefit Co., Bostoni:,Mass. 
Mrs. B. M. Young, ..t!.illsworth, 
' 'Benefit Braud Ginger''. . . . . . . . . . . . . . . • . . 8 Passed 

9427 Benefit Co., Boston, Mass. 
Direct Importing Co., Bangor. 
'' Benefit Bran(,). Ginger'' .......•........ , . 7 3. 07 High Ash. 

9402 Grand Union Tea Co., Brooklyn, N. Y. 
xrand Unio!l Tea. C~., ,rortland. 

Grand Unwn Gmger . . . . . . ... . . . . . . . . . . . 10 2 .75 Passed. 

9601 lm_Porter Branch, New York. 
Original Importing Co., Portland. 
"Quali~y Brand Ginger"................. 4 4.09 High Ash. 

9356 Berry, Dodge Co., Newburyport, Mass. 
/::>Reph S~ride,,~i<_ideford. 

Pure Ginger ......................... . 8 · 4 .16 Passed. 

9265 B. Fischer & Co., New Yprk City. 
X· Soper, Bai: Harp,or. _ 1

2 ¼ lb. pure gmger . . . . . . . . . . . .. . . . . . . . . . . 4. 23 Passed. 

9206 D. & L.Slade Co., Boston, Mass. 
~biting Br~s;, Ensworth. 

¼ lb. net ginger ...................... . 

9727 D. & L. Slade Co., Boston, Mass. 
F. G. Burrell, East Madison. 
"¼lb.Extra Strong Ginger" ............. . 

9414 D. & L. Slade Co., Boston, Mass. 
Thomas White, Bangor. 
"Slade's Absolutely Pure Ginger" ........ . 

!\350 Dwinal, Wright Co., Boston, Mass. 
F. T. Beauregard Co., Biddeford. 
' 'Royal Brand First Quality Ginger'' . · ..... . 

9368 Geo. C. Shaw Co., li'ortland, Me. 
' 'Absolutely Pure Ginger' ' ............... . 

9305 John Bird Co., Rockland, Me. 
H.B. Webber, Rockland. 
"¼lb.Warranted Pure Ginger" .......... . 

9254 Haskell, Adams & Co., Boston, Mass. 

10 

5 

7 

Passed 

Not adulterated 
3 . 78 Short weight. 

Not adulterated. 
3. 77 Short weight. 

4. 13 High in ash 

8 4.09 High in ash. 

Not adulterated. 
8 3. 70 Short weight. 

P: Kelley, Bar Harbor. 
"Rival Brand Ginger" . . . . . . . . . . . . . . . . . . . 10 4. 23 High in ash 

8 

9182 Stickney & Poor Spice Co., Boston, Mass. 
Kearns & Cottle, Ellsworth. 
"Absolutely Pure Ginger. ¼lb" ......... . Passed 

9201 Stickner & Poor Spice Co., Boston, Mass. 
John Kief, Ellsworth. 
' 'Absolutely Pure Ginger. ¼ lb'' ......... . Passed. 
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GROUND GINGER-Concluded. 
9224 Sticknell & Poor Spice Co., Boston, Mass. 

Austin . Joy, Ellsworth. Not adulterated. 
' 'Absolutely Pure Ginger. ¼ lb'' .......... 8 3·.s1 Short weight. 

9389 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. Short weight. 
'' Absolutely Pure Ginger. ¼ lb'' .......... 8 3.92 High in ash. 

235 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. 
"Hat.chet Brand African Gin~er" .......... 10 2.89 Passed. 

9383 Twitchell-cbamJlin Co., Portland, Me. Not adulterated. 
"Hatchet Bran ¼lb.African Ginger" ..... 8 3.69 Short weight. 

9399 W. L. Wilson & Co., Portland, Me. Wei~ht not claimed. 
'' White Crescent Brand Ginger'' ........... 6 3.56 . High in ash and in lime• 

GROUND MACE. 
9241 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick, Bar Harbor. 
Passed. "Colburn' s Mace" ....................... 15 0.92 

9197 Direct Importing Co.i Boston, Mass. 
Mrs. B. M. Young Elsworth. 
"Benefit Brand Mace" ................... 10 Passed. 

9435 Direct Importing Co., Boston, Mass. 
Direct Im~ortin\iCo., Bangor. 

PMsed. "Benefit rand ace" ................... 8 1.02 

9604 Importer Branch, New York. 
Original Importing Co., Portland. 

Passed. "Quality Brand Pure Mace" .............. 8 1.46 

9216 Chas. E. Moody & Co., Boston, Mass. 
Whiting Bros., Ellsworth. 

Rather high ash. "Moody's Matchless Brand Mace" ......... 10 

9269 B. Fiseher & Co., New York Cit.y 
Not adulterated. G. Soper, Bar Harbor. 

•'¼lb. Pure Mace'' ....................... 12 Short weight. 
-

9257 D. & L. Slade Co., Boston, Mass. 
P. Kelley, Bar Harbor. 

Passed. '' Extra Strong Mace. 1 oz. net•' ·········· 15 1.02 

9416 D. & L. Slade Co., Boston, Mass. 
Thomas White, Bangor. 
"Absolutely Pure Mace" ..•..•.•......... la 1.13 Passed. 

9373 Geo. C. Shaw Co., Portland, Me. 
"Shaw'R:.:AbsolutftlY Pure Mace" .......... 8 2.47 Passed. 

9395 Stickney dt Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. 

1.18 Passed. ''Pure Mace. 1 oz'' .•..••••..•...•...... -

9226 Stickney & Poor Spice Co., Boston, Mass. 
Austin H. Joy, Ellsworth. 

1.13 Rather high ash. ''Pure Mace. 1 oz'' .......•............. 12 
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Tables showing results of analyses of spices and pepper pur
chased in packages.-Continued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

GROUND MAcE--Concluded. 
9379 Twitchell-Champlin Co., Portland. 

"Hatchet Brand Mace" ................. . 

MARJORAM. 
9215 Dwinell, Hayward & Co., Boston, Mass. 

~biting Bros., Ellswor;th. , , . 
Warranted Pure MarJoram •............ 

GROUND MUSTARD. 
9188 A. Colburn Co., Philadelphia, Pa. 

Kearns & Cottle, Ellsworth. 
"¼ lb. Colburn 's Mus_tard" ............... . 

9204 A. Colbuni. Co., Philadelphia, Pa. 
John Kief, Ellsworth. 
'' ¼ lb. Colburn 's Mustard'' ............... . 

9218 A. Colburn Co., Philadelphia, Pa. 
Whiting Bros., Ellsworth. 
"Durham Superfine Mustard" ............ . 

9403 Grand Union Tea Co., Brooklyn, N. Y. 
Grand Union Tea Co., Portland. 
"Grand Union Mustard" ................ . 

9606 Importer Branch, New York. 
Original Importing Co., Portland. 
'' Quality Brand Mustard'' .... , ....... , •.. 

9219 Keene, England. 
Whitinf Bros., Ellsworth. 
' 'Keen s Mustard'' ..................... . 

9418 D. & L. Slade Co., Boston, Mass. 
Thomas White, Bangor. 
'' Absolutely Pure Mustard'' ............. . 

9220 Stickney & Poor Spice Co., Boston, Mass. 
Whiting Bros., Ellsworth. 
"Extra Fine Mustard" .......•... : ...... . 

9221 Stickney & Poor Spice Co., Boston, Mass. 
Austin H. Joy, Ellsworth. 
' 'Extra Fine Mustard'' ........ , ....•..... 

9393 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. 
"Extra Fine Mustard" ............•..•... 

9377 :1:i1!i~~~tY3~:~t~fu~~~[.?~~l~~~'. ~~-..... . 
GROU1'D NUTMEG. 

9243 A. Colburn Co., Philadelphia, Pa. 
J. A. Rodick, Bar Harbor. 
"Colburn's Nutmeg" ................... . 

9193 Benefit Co., Boston, Mass. 
Mrs. B. M. Young, Ellsworth. 
''Benefit Brand Nutmegs'' ............... . 

9432 Direct Importing Co., Boston, Mass. 
Direct Im_portingJJo., Banfor. 
''Benefit Brand Nutmegs' ..••......•..... 

Remarks. 

10 0.88 Passed. 

10 - Passed. 

- Passed. 

10 Passed. 

I 
10 Passed. 

Weight ncit elaimed. 
10 3.09 Passed. 

Not adulterated. 
6 3.62 Short weight. 

10 Passed. 

10 4.41 Passed. 

10 Passed. 

10 4.23 Passed. 

- 4.37 Passed. 

10 4.02 Passed. 

15 1.98 Passed. 

Passed. 
8 No weight claimed. 

8 2.57 Passed. 
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Tables showing results of analyses of spices and pepper pur
chased in packages.-Continued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

GROUND NuTMEG.----{Joncluded. 
9603 Importer Branch, New York. 

Original Importing Co., Portland. 
"Quality Brand Nutmegs'' .............. . 6 1.31 Passed. 

9266 B. Fischer & Co., New York City. 
G. Soper, Bar Harbor. ~ 
"¼ lb. Pure Nutmegs". . . . . . . . . . . . . . . . . . . 12 4 .13 Passed. 

9270 B. Fisclier & Co:, New York City. 
q. Soper, Bar H~rbor. 

Pure Nutmegs .. ~..................... 10 2.05 Passed. 

9209 D. & L. Slade Co., Boston, Mass. 
Whiting Bros., Ellsworth. 
"Extra Strong Nutmeg. 2 oz" ......... ,. 10 

9258 D. & L. Slade Co., Boston, Mass. 
P. Kelley, Bar Harbor. . 
"Extra Strong Nutmeg" ..•.............. 

9417 D. & L. Slade Co., Boston, Mass. 
Thomas White, Bangor. 
'' Absolutely Pure Nutmeg. 1 oz. net'' ..... 

9677 Swaine, Earle & Co., Boston, Mass. 
R. M. Barker, Presque Isle. 
'' Reception Brand Nutmeg'' ............. . 

9374 Geo. C. Shaw Co., Portland, Me. · 
"Shaw's Absolutely Pure Nutmeg" ....... . 

9401 Grand Union Tea Co., Brooklyn, N. Y. 
Grand Union Tea Co., Portland. 
"Grand Union Nutmeg" ................ . 

9310 John Bird Co., Rockland, Me. 
H. B. Webber, Rockland. 
' 'Crow Brand, Ground Nutmeg'' .......... . 

9187 Stickney & Poor Spice do., Boston, Mass. 
Kearns & Cottle, Ellsworth. · · 
"2 oz. Full Weight Nutmeg" ... , ........ . 

15 

5 

10 

8 

15 

-

10 

Pass~d 

- Passed; 

1.13 Passed. 

2.10 Passed. 

2.56 Passed. 

2.54 Passed. 

2.12 Passed. 

Passed. 

Remarks. 

9228 Stickney_& Poor Spice Co., Boston, Mass. 
{\ustin H. Joy, ~psworth. Passed. Old goods. · 

No weight claimed. Pure Nutmegs ........................ . 12 1.57 

-9394 Stickney & Poor Spice Co., Boston,, Mass. 
Patrons Cooperative Corporation, Portland. 
"2 oz. Ful Weight Nutmeg" ... , ........ , - 2 .06 Passed. 

9378 Twitchell-Champlin Co., Portland. Contains nutmeg shells. 
"Hatchet Brand Nutmeg"................ 10 0.99. Some insects. 

GROUND BLACK PEPPER. 
9249 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick Bar Harbor. 
"4 oz. net Biack Pepper"................ 15 4.02 Passed. 

9189 Direct Importing Co.; Boston, Mass. 
Mrs. B. M. Young, Ellsworth. 
' 'Benefit Brand Black Pepper''. . . • . . . . . . . . 8 Passed, 
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GROUND BLACK PEPPER-Concluded. 
9428 Direct Importing Co., Boston, Mass. 

Direct lmiorting Co. Bangor. 
' 'Benefit rand Black Pepper'' ............ 7 3.03 Passed. 

9600 Importer Branch, New York. 
Original Importing Co., Pottland. 
"Quality Brand Black Pepper" ........... 5 3.99 Passed. 

9349 Dwinal, Wright Co., Bo"ton, Mass. 
F. T. Beauregard Co., Biddeford. 
"Royal Brand First. Quality Black Pepper" 7 4.16 ~assed. 

9369 Geo. C. Shaw Co., Portland, Me. 
'-'Shaw's Absolutely Pure Black Pepper'' ... 8 4.02 Passed. 

9240 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. 
'' Hatchet Brand Extra Strong Black Pep-

Passed. per" ................................. 10 4.06 

GROUND PEPPER. 
9357 Berry, Dod~e Co., Newburyport, Mass. 

Joseph Stri e, Biddeford. Not adulterated. 
''Warranted Pure Pepper. ·¼lb'' .......... 8 3.88 Short~ weight. 

9409 Grand Union Tea Co., Brooklyn, N. Y. 
~rand Unio!1 Tea Co., r,ortland. . 

10 3.14 Passed. Grand Umon Pepper .................. 

9208 D. & L. Slade Co., Boston, Mass. 
Whitinlf Bros., Ellsworth. 
' 'Slade s Extra Strong Pepper'' ........... 10 Passed. 

9412 D. & L. Slade Co., Boston, Mass. 
Thomas White, •Bangor, Me. 

Passed .. •'Absolutely Pure Pepper'' ..... , ·········· 5 4.06 

9203 John Bird Co., Rockland, Me. 
John Kief, Ellsworth. 
'' Pure Pepper. ¼ lb'' .................... 8 - Passed. 

9309 John Bird Co., Rockland, Me. High in ash. 
H. B. Webber, Rockland. Slightly under in 
'' Pure Pepper. ¼ lb'' .................... 8 3.95 weight. 

9184 Stickney & Poot ~ice Co., Boston, Mass. 
Kearns & Cottle, llsworth. 
'' Absolutely Pure Pepper. ¼ lb'' .......... 8 Passed. 

9200 Stickne:y & Poor Spice Co., Boston, Mass. 
John Kief, Ellsworth. 

Passed. "Absolutely Pure Pepper. ¼ lb" ...•...... 8 -
9222 Stickney & Poor Spice Co., Boston, Mass. 

Austin H. Joy, Ellsworth. 
8' Passed. '' Absolutely Pure Pepper. ¼ lb'' .......... 3.99 

9388 Stickney & Poor Spice Co., Boston Mass. 
Patrops Cooperative Corporation, Portland. 

8 Passed. , 'Absolutely Pure Pepper. ¼ lb'' .......... 3.99 

9308 W. L. Wilson & Co., Portland, Me. No weight claimed. 
"White Crescent Brand Pepper" .......... 8 3.92 Passed. 
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Tables showing results of a.nalyses of spi,ces and pepper pur
chased in packages.-G_ontinued. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

Remarks. 

GROUND PEPPER-Concluded. 
9381 Twitchell-Champlin Co., Portland, Me. 

"Hatchet Brand Strong Pepper" . . . . . . . . . . 8 4. 15 Passed. 

GROUND WHITE PEPPER. 
9246 A. Colburn Co., Philadelphia, Pa. 

J. A. Rodick, Bar Harbor. 
"2½ oz. White Pepper"................. 15 2 72 Passed. 

9196 Benefit Co., Boston, Mass. 
Mrs. B. M. Young_LEllsworth. Weight not claimed. 
"Benefit Brand White Pepper" ......... _.. 10 Passed. 

9429 Benefit Co., Boston, Mass. 
Direct Im_porting Qo., Bangor. 
"Benefit Brand White Pepper"........... 8 3.14 Passed. 

9407 Grand Union Tea Co., Brooklyn, N. Y. 
Grand Union Tea Co., Portland. 
"Grand Union White Pepper" ........ ·.... 13 3.02 Passed. 

9598 Importer Branch, New York. 
Original Importin__g~Co., Portland. 
"Quality Brand White Pepper" •.......... 

9348 Dwinal, Wright Co., Boston, Mass. 
F. '1'. Beauregard Co., Biddeford. 
"Four Ounces Royal Brand White Pepper". 

9367 Geo. C. Shaw Ca. Portland,· Me. 
"Shaw's Pure White Pepper" ............ . 

9213 Stickney & Poor Spice Co., Boston, Mass. 
Whiting Bros., Ellsworth. 
'• Absolutely Pure White Pepper'' ......... . 

9227 Stickney & Foor Spice Co., Boston, Mass. 
Austin H. Joy, Ellsworth. 
"Pure White Pepper. 2 oz" ....•........ 

9386 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporatiou,, Portland. 
"Absolutely Pure White Pepper. ¼ lb" ... 

9385 Twitchell-Champlin Co., Portland, Me. 
'' Hatchet Brand Strong White Pepper'' ... 

GROUND CAYENNE PEPPER. 
9248 A. Colburn Co., Philadelphia, Pa. 

!,- A. Rodick, .~ar Harbor. 
Red Pepper ......................... . 

9430 Benefit Co., Boston, Mass. 
Direct Im_porting Co., Bangor. 
"Benefit Brand Cayenne Pepper" ........ . 

9408 Grand Union Tea Co., Brooklyn, N. Y. 
Grand Union Tea Co., Portland. 

10 

8 

10 

10 

10 

10 

15 

7 

More pepper hulls than 
high grade white"'pep-

3. 95 per usu9:lly carries. 
Short weight. 

4. 27 Passed. 

Weight not clai!l!',ed. 
1 . 18 Passed. 

Passed. 

2.01 Passed. 

Not adulterated. 
3. 81 Short weight. 

3 . 97 Passed. 

4. 37 Passed .. 

3 .35 Passed. 

"Grand Union Cayenne Pepper".......... 13 2. 70 Rather high ash. 

9605 Importer Branch, New York. 
Original lmportin_g Co., Portland. 
"Quality Brand Cayenne Pepper" ........ . 6 4.00 Rather high ash. 
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Tables showing results of analyses. of spices and pepper pur
chased in packages.-Concluded. 

MANUFACTURER, NAME OF DEALER 
AND BRAND. 

GROUND CAYENNE PEPPER-C0ncluded. 
9263 B. Fischer & Co., New York City. 

Remarks. 

G. Soper, Bar Harbor. 
' 'i lb. Pure Cayenne Pepper' '. . . . . . . . . . . . 12 4. 45 Passed. 

9205 D. & L. Slade Co., Boston, Mass. 
Whitinlf Bros., Ellsworth. 
' 'Slade s Extra Strength Cayenne'' ....... . 

9229 D. & L. Slade Co.
1 

Boston, Mass. 
Austin H. Joy, Elsworth. 
"Slade's Extra Strong Cayenne. 2 ozs" ... 

9192 Direct Importing Co.i Boston, Mass. 
Mrs. B. M. Young, Elsworth. 
' 'Benefit Brand Cayenne Pepper' ' ........ . 

9375 Geo. C. Shaw Co., Portland Me. 
"Shaw's Absolutely Pure Cayenne" ...... . 

9202 Stickney & Poor Spice Co., Boston, Mass. 

10 

10 

8 

High in ash and in non
volatile extract. 

Short weight.'11High in 
1 . 80 total and insoluble ash. 

High in total andli.nsol-
- uble ash. 

8 2. 82 Passed. 

John Kief, Ellsworth. 
''2 oz. Full Weight Cayenne''.. . . . . . . . . . . 10 - Passed. 

9392 Stickney & Poor Spice Co., Boston, Mass. 
Patrons Cooperative Corporation, Portland. 
"2 oz. Full Weight Cayenne"............ - 2. 35 Passed. 

9234 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. High in total and insol-
" Hatchet Brand Cayenne" . . . . . . . . . . . . . . . 10 2. 01 uble ash. 

SAVORY. 
9214 Dwinell, Hayward & Co., Boston, Mass. 

Whiting Bros., Ellsworth. 
"Warranted Pure Savory" .......... : ... . 

WHOLE MIXED SPICES. 
9217 Haskell, Adams & Co., Boston, Mass. 

Whiting Bros., Ellsworth. 
"Rival Brand Whole Mixed Spice" ...... ,. 

9236 Twitchell-Champlin Co., Portland, Me. 
J. A. Rodick, Bar Harbor. 
'' Hatchet Brand Strong Pickling Spices'' ... 

10 - Passed. 

Contains cloves, carda
mon, capsicum, cinna-

- - mon, corriander, cara
way, celery, pepper. 
pimento, mustard, gin
ger, bay.· No foreign 
matter found. 

Contains cloves, carda
mon, capsicum, cinna-

10 4.02 mon, celery, corriander
mace, pepper, pimento, 
mustard, ginger, bay. 
No foreign matter 
found. 
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Table sho_wing the analyses of prepared mustard purchased in 
the fall and 'Winter of 1910. 

0 
i:,; 

z i ~ 
ol = NAME OF MAKER, BRAND AND DEALER, - s Remarks. 

0 

-~~ 
0 -~ Gla:i g~ .s ~o rn P-.8 

9513 Anchor Mills Co., Charlestown, Mass. 
"Prepared French Mustard. A com-

bination of mustard and vinegar with 
the addition of enough spice and salt 
for flavoring and preservative pur-

accord with poses. Colored with turmeric.'' Found in 
D. W. True & Co., Portland .......... - 7.48 - label. 

9546 German American.Mustard Co., N. Y. 
''German Table Brand Mustard.· Pre-

pared with vinegar, sugar, salt, spices 
and selected mustard seed.' ' Found in accord with 

Conant, Patrick Co., Portland ......... - - - label. 

9545 Chas. Gulden New York City. 
''Gulden's Registered Prepared Mus-

tard. Warranted pure. 25% mus-
tard seed and spices, and 75% vine-
gar.'' . Turmeric present . Not 

Conant, Patrick Co., Portland ......... - - - . declared. 
-

9587 H. J: Heinz Co., Pittsburg, Pa. 
'' Prepared Mustard.'' 
W. L. Wilson & Co., Portland ......... 10 6.63 - Passed. 

9576 Jas. J. Loughery & Co., Boston, Mass. 
"~!r"!f.9¥ Extra Quality Prepared Mus-

TuJ:i!!.~resent. Not 
Littlefield & Co., Portland ............ 10 - -

9550 New England Maple Syrup Co., Boston, 
Mass. 

' 'Golden Tree Mustard. Comf.ound, 
vinegar, --mustard seed, cerea, salt, 

acoorcl with .s~ices and t:urmeric.'' 1 Found in 
Milliken-Tomlinson Co., Portland ...... - - - label. 

9517 R. T. French Co., Rochester, N. Y. 
''French's Cream Salad Brand. Col-

ored with turmeric. 10 parts mus-
tard and mustard seed, 1 part spices 
and condiments; including turmeric, 

Found in accord with -½~art salt, 87-i ~arts vinegar." 
D. · . True & Co., ortland .......... - 12.45 - label. 

9.535 Twi.t-Ohell-Cha.mplin Co., Portland, Me. - . 
'' Superior Quality Prfared Mustard. 

Vinegar, mustard see , mustard bran, 
maize flour, salt, catenne, turmeric, 

accord with annatto, cinnamon, c oves.'' Found in 
Twitchell-Champlin Co., Portland .... - 10.01 - label. 

9549 Westmoreland Specialty Co., . Grape-
ville, Pa. 

CoN~~insde~f!;:J. s~~tt 
'' Prepared Mustard. Contains mustard 

seed, vin,ar, salt, spices, flavored 
I and colore wit.h turnlAric.'' ........ - I 6.28 - terated. 

9505 E. E. Clifford Co., Portland, Me. Benzoic acid present. 
'' Moutarde bordse Imperiale. Lam- Not declared. Con-

beau & Baudin. Bordeaux. Mus- tains added corn starch 
tard 286; vine,ar 700; turmeric 207; and vegetable fiber. 
vinegar 1000.' Adulterated and mis-

Trefethen & Sweet Co., Portland ...•.. 10 6.63 - branded. 

,.,,/.. 
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Table showing the results of the analyses of samples of honey. 

0 z 
d NAME OF MAKER, BRAND AND DEALER. 

~ 
ai Remarks. 

0 gJ 
~ ..ci ... .s 0 

'12 ;:l 
00 . -< 00 

- % % % 
9556 J.E. Crane & SonHMiddlebury,Vt. 

' 'Pure Extracted oney.'' 
C. A. Weston Co., Portland ........... 19.9 0.13 2.6 Passed. 

9586 H; J. Manchester &.Son, Middlebury, Vt. 
' 'Pure Extracted Hoi;i_ey.' ' 
W. L. Wilson & Co., Portland ......... 15.9 0.13 '4.1 Passed. 

9568 H. B. Phillips) Auburn, Me. 
''Pure Honey.'' · 
H. S. Melcher Co., Portland ........... 19.5 . 0.13 2.8 Passed. 

9594 S. S. Pierce Co., Boston, Mass. 
' 'Clover Blossom Brand Honey.'' 
Geo. C. Shaw Co., Portland ........... 19.1 0.08 4.3 Passed. 

9512 New England Maple Syrup Co., Boston, 
Mass. 

' 'Golden Tree Pure Clover Honey.' ' Contains other than 
D. W. True & Co'., Portland .......... 16.4 0.05 3.5 clover honey. 

9511 C. G. Turner, Mechanid Falls, Me. 
''Star Honey.'' 
D. W. True & Co., Portland .......... 19.2 0.09 2.6 Passed. 

9529 Twitchell-Champlin Co., Portland, Me. 
'' Superior Quality White California 

Honey.'' 
Twitchell-Champlin Co., Portland ...... 21.6 0.07 1. 7 Passed. 

I 

Table showing the results of the analyses of gluten flour. 

i 
d NAME OF MAKER, BRAND AND DEALER. 

~ 
d Remarks. 

j 'al 
+:> .s 0 a: ... 

00 il. 

Pure Gluten Food Co., New York City. 
% % 

8316 
'' Gum Glu.ten Flour.'' .................... - 37.9 Passed. 

9358 Pure Gluten Food Co., New York City. 
"Gum Gluten Flour." 
Andrews & Horigan Co., Biddefoi:d ......... 9.1 39.3 Passed. 

9376 The Health Food Co., New York. 
"Glutosac. Whole wheat gluten fl.our." 
Geo. C. Shaw Co., -Portland ................ 8.7 36.6 Passed. . 

l 

9261 Johnson Educator Food Co., New York. 
"Educator Gluten Flour." 
Ben D. Field, Belfast ...... : .............. 8.8 40.1 Passed. 

8781 Wilson Brothers, Rochester, N. Y. 
''Gluten. 4-7 standard.'' In accord with label. 
J.C. Norton, Bangor ...................... 11.1 19.9 Passed. .. 

9290 Wilson Brothers, Roch~ster, N. Y. : 
"Gluten Flour. 4-7 standard." In accord with label. 
A._ A. Howes & Co., Belfast.; ...•.......... 9.7 19.5 Passed. 

, .. •'1{! 
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RULES, REGULATIONS. AND STANDARDS. 

The reenacted laws regulati~g the sale of feeds, fertilizers, 
drugs, foods, fungicides and insecticides became operative about 
July first. In order that the public might be promptly informed 
of the requirements under the reviised laws a summary of the 
laws were printed in Official Inspections 32, May 19u. Pam- . 
phlets giving the detailed requirements were_ published soon 
thereafter. The following formal publications of· the rules, 
regulations and standards under the act was delayed until after 
the law became operative. 

As authorized and directed by Section 13 of Chapter u9 of 
· the Public Laws of 1911, entitled "An Act to amend and unify 
the laws regulating the sale of Agricultural seeds, commercial 
feeding stuffs, commercial fertilizers, drugs, foods, fungicides 
and insecticides," I, Charles D. W o'Ods, Director of the Maine 
Agricultural Experiment Station, hereby, on this first day of 
July, 1911, make and publish uniform rules and regulations for 
ca!"rying out the provisions of the Act and fix the standards for 
purity, quality and strength far articles of agricultural seed, 
commercial feeding stuff, commercial fertilizer, drug, food, 
fungicide and insecticide as follows:--

For agricultural seed as given in Publication 420 of the 
Maine Agricultural Experiment Station entitled "Requirements 
under the Law Regulating the Sale of Agricultural Seeds." 

For commercial feeding stuffs as given in Publiication 421 of 
the Maine Agricultural Station entitled "Requirements under 
the Law Regulating the Sale of Commercial Feecling Stuffs." 

For commercial fertilizers as given in Publication 422 of 
the Maine Agricultural Experiment Station entitled "Require
ments under the Law Regulating the Sale of Commercial Fer
tilizers." 

For drugs as given in Publication 424 of the Maine Agricul
tural Expeniment Station entitled "Requirements under the Law 
Regulating the Sale of Drugs." 

For foods as given in Publication 425 of the Maine Agricul
tural Experiment Station entitled "Requirements under the Law 
Regulating the Sale of Foods." 

For fungicide~ and insecticides as given in Publication 423 
of the Maine Agricultural Experiment Station entitled "Re
quirements under the Law Regulating the Sale of Fungicides 
and Insecticides.'' 

CHAS.· D. W ooos, Director. 
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FOOD SANITATION. 

During the year 1911 an important advance has been made 
in assuring pu_rer foods and more honest values to the pctople 
of Maine. Many samples have been analyzed,. as in the past, 
and, in a'ddition to the laboratory work, representatives of the 
Station have visited hundreds of establishments where foods 
are manufactured or exposed for sale, and have made thorough 
inspections of the premises with regard to cleanliness and the 
general sanitary conditions. This sanitary inspection is made 
possible by a recently added section of the law which reads as 
follows: "For the purpose of this act an article shall be 
deemed to be adulterated in case of foods if in the manufacture, 
sale, distribution, transportation, or in the offering or· expos
ing for sale, distril.>ution or transportation, ,it is not at all times 
securely protected from filth, flie~, dust or other contaipirtation, 
or ofher unclean, unhealthful, or unsanitary conditions;" and 
another section of the law says in part that the Director of the 
Station "in person or by deputy, shall have free access, ingress 
and egress at all reasonable hours to any place or any building 
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wherein articles of agricultural seed, commercial feeding stuff, 
commercial fertilizer, drug, foad, fungicide or insecticide, are 
manufactured, stored, transported, sold, offered or exposed for 
sale." Under the pro_v,isions of these two sections the inspect-

. ors have visited since the first of August, 19n, almost 600 gro
cery stores and markets; nearly 200 drug stores; about 240 

. food factories, such as corn packing plants, sardine factories, 
bakeries, bottling establishments and candy kitchens; about 200 

confectionery and fruit stores; and over 130 hotels, restaurants 
and lunch rooms. This is in addition to many feeding stuffs 
dealers visited. Particular attention has been given to tho·se 
places where foods are manufactured, stored or dispensed. In 
a large majority of the places visited no reasons for serious 
criticisms were found. In a great many cases certain points of 
minor importance have been noted and the conditions have been 
improved upon, attention being called to them. For example, 
general untidiness, unswept floors, occasional old goods which 
were made and purchased before the food law was passed, sur
roundings cluttered up, etc. Occasionally, however, conditions 
are discovered which are filthy and vile and in cases of this 
kind hearings have been appointed and a definite,, limited 
amount of time has been allowed the proprietors of the premises 
1in which to remedy the defects, or clean up. In every case of 
this kind it is gratifying to note that the improvement was made · 
immediately without resorting to prosecution. 

Fooo FACTORIES. 

There are in Maine about 75 factories where corn ,is packed, 
and many of these were visited by the inspectors ·while in the 
course of operation, during the short canning season. For the 
most part conditions here were fairly satisfactory, although 1in 
several instances piles of sour corn cobs and refuse were found 
in close proximity to the buildings where they would prove an 
attraction for flies, and in other cases the toilet arrangements 
were not sat,isfactory. 

During the course of a special study of the sardine packing 
factories of this State, all of the 55 establishments of this class 
were visited during the summer. Contrary to the popular idea, 
the sanitary conditions fr1 these places are for the most part 
fairly good. Exceptional conditions found in a few of the fac-
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tories, however, have apparently led to the common idea that 
the sardine factories are at the bottom in the scale of cleanli
ness. Unsatisfactory toilet facilities were in a few cases ob
served and in one or two instances disagreeable odors from the 
pickling room were caused by unnecessary accumulations of 
fish refuse in corners and along the sides of the room. 

In a few of the bottling establishments where sodas are pre
pared no attempts at screening were found and, during the sum
mer months, the flies were intolerable. Indeed, in some of the 
samples of bottled sodas which have been taken by the inspect
ors dead flies have been found. In one bottling place, in a base
ment, there was a toilet in one corner with no attempt whatever 

• at separation from the rest of the room. Some of the floors, 
also, were found very dirty and the place cluttered with empty 
bottles, cases and barrels in a very untidy manner. 

· On the other hand the manufacturers who put out the better 
class of sodas keep the places scrupulously clean, the finest of 
spr,ing water and guaranteed colors and flavors are used, re- • 
turned bottles are thoroughly washed, and sterilized before 
being refilled, and in fact everything about the premises artd 
the process of manufacture is as clean and sanitary as possible. 
Then, after the finished product is ready for distribl!ltion, labels 
in exact accord with fact are always used. 

In Official Inspection,s 27, issued in November, 1910, contain
ing the results of. the investigation of sodas last year, a notice 
was inserted relative to the use of ~accharin in this class of 
goods. I.t was there stated that in all cases when sacharin was 
used its presence must be stated upon the label. In spite of this 
warning several manufacturers were found to be using· this 
artificial sweetener the present year and ,in . each case of this 
kind prosecution was commenced and_ a fine was imposed and · 
paid. 

In consequence of the results obtained by a careful study 
of the effects of s,accharin the U. S. Ref~ree Board of Con
sulting Scientific · Experts found that this chemical exerts 
a deleterious effect upon digestion and health and, therefore, 
its. use in all food products is absolutely prohibited under both 
the National and State food laws after December 31, 19II . 

. The use of benzoate of soda in limited amount is still per
mitted, provided its presence and amount are plainly stated 
upon the labels of such goods as contain it. Syrups containing 
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this preservative may be used at soda fountains provided its 
presence and amount are plainly indicated to the public by a 
conspicuous placard bearing the above information. 

At the annual meeting of the American Bottlers Protective 
Association held last month in Chicago, Mr; Henry Carse, the 
retiriing president said in his address :-

"We want legislation in every· State recognizing. the bottler's 
property rights in his branded bottles of sufficient force to 
enable him to enforce such rights. We want effective laws in 
every State to prevent the use in carbonated beverages of any 
ingredient that is harmful or deleterious to health, and to com
~el honest labeling, with proper regulations to enforce cleanli
ness and healthful conditions in the process of manufacture .. 
'The proof of the pudding is in the eating.' When a man, 
woman or child buys a bottle of soda which doesn't taste good, 
the next nickel they spend goes for something else ; one or two 
more tr,ials with similar. results, and that individual ceases for
ever to· be a bottled soda water consumer. If we could now 
have as consumers those who have been lost to us in just that 
way, we could all afford to ride in automobiles. Our worst 
enemy is within our own ranks_. He is the man who makes 
poor goods. _He hurts the reputable bottler by taking the re
tailers' trade away from him by cutting prices-but that is not 
the worst of ,it; he does most injury by producing a quality of 
goods that brings all carbonated drinks into disrepute and ruins 
the demand for them, as the public does not readily discrimi
nate between the different brands. As an association, it seems 
'to me that we should not admit to membership any bottler 
whose goods can be shown to be below a normal standard, and· 
that our State and local associations should take the initiative 
in prosecuting bottlers who offend against reasonable food law 
regulations. Some of them have already taken· action along 
this line, giv,ing a commendable ·example for others to follow." 

BAKERIES. 

A large number of bakeries have been visited and while for 
the most part these are kept as clean as could well be expected, 
several places were found which were positively filthy. One of 
these bakeries was located in a basement where little but arti
ficial light was available and where the ventilation was ex
tremely pcor. In general, the whole place was dirty, dusty; 

..... 
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black and uninviting. What windows there were in the place 
were almost impervious to light because of dirt. The floor was 
covered thick with layer after layer of flour, coal dust, dirt 
from. the street and general filth, trodden in a hard layer over 
the entire place. Over head uncovered piping and wiring 
stretched across the entire room, and from the appearance of 
the dust and cobwebs attached there was no indication that 
the place had ever been brushed out. Bags of flour and salt 
were piled upon the floor and covered :with coal dust, dirt and 
grime. An open toilet in one corner of the room was reeking 
with filthy odors. The racks upon whi~h the bread was piled 

. were covered thick with layers of dirt, and the sink wa.s foul 
with layer after layer of a hardened paste of dough and dirt. 
In this case a hearing was appointed at which the proprietors 
of the place appeared and were given three days in. which to 
clean up and make the conditions satisfactory. At the expiration 
of the three days the place was again visited and an astonishing 
improvement had been made in its appearance so that it was 
passed as quite satisfactory. 

This place was in strorig contrast to most of the bakeries 
visited where the floors and walls were clean, windows dear, 
no accumulations of dust, piping and wiring properly covered, 
well lighted arid ventilated, and both supplies and finished prod;.. 
ucts well protected. 

CREAMERIES. 

In cooperation with the State Commissioner of Agriculture 
a much needed inspection of creameries has been begun · and 
in several instances decided improvements have been made as 
the direct· result. 

It seems almost incredible that an establishment handling 
such an ,important food as milk should allow such unsanitary 
conditions as have been found in some instances. Milk is one 
of the most important and generally used food with which we 
have to deal and it is one of the most easily contaminated. Es-

"t"-· pecially as it fills such an ,important place in the diet of infants 
and invalids the necessity for keeping it clean and pure and 
free from disease germs cannot be overestimated, and yet there 
was found in some of the creameries little or no attempt at 
screening, rooms . swarming with flies and many flies in the 
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strainers, refrigerator rooms so damp that water continually 
dropped from the ceiling into the milk, unsanitary arrange
ment of toilets and employees not clean in appearance and in 
some cases apparently not even in good health. In the partic
ular case described above an agent of the Commissioner of 
~griculture had upon more than one occasion called the atten
tion of the proprietors to the unsanitary conditions and the dan
ger to the public resulting from such criminal carelessness or 
indifference, but not having at hand any law by which he might 
insist that his suggestions and advice be acted upon nothing 
was done until a deputy acting under the food law reported the 
conditions. A peremptory message gav•e notice to the proprie
tors that failure to clean up would be followed by prosecution, 
and upon the next visit to the place a short time after a marked 
improvement had been made and renovations were planned to 
change the entire aspect of the establishment. 

Not all of the creameries, however, approach the conditions 
described above. For instance, one which was visited in one of 
the largest cities of the state was in excellent condition. It 
'was well screened, light, airy and clean, the employees were 
neatly dressed. One could come from a visit to the place feel
ing that milk or cream obtained there yvould be not only pala
table but safe. 

GROCERIES AND MARKETS • 

. For the most part the grocery stores and· markets were found 
in fairly good condition, although in many the protection of 
such foods as meat and soft fruits from dust and flies was not 
adequate, and often not attempted. 

Several cases of dirty back rooms used for storage purposes 
have been found where conditions were bad. For example, a 
book store was crowded with various food commodities ex
posed to the foul odors of a poorly ventilated closet which was 
separated from the store room only by a loose partition which 
did not extend to the ceiling. Hanging within a few feet of the 
open door of this closet was a lot of meat, and flies had free -¼· 
access ta both. 

It has been a practice quite common in many places to 
have barrels, boxes and packages of such goods as pqrk, pickles, 
crackers, sugar, meal and many other things open to the inspec
tion of customers, and incidentally ta contam.ination from dirty 
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hands, dust and flies. Such a practice is an insult to the public. 
The time has arrived when the danger of disease germs in the 
dust and attached to. the flies is being understood. Flies breed 
only in filth, and next to all kinds of human food they delight 
most in swarming over decaying .animal and vegetable matter, 
horse manure, human excrement, sputum of people afflicted with 
loathsome and contagious diseases, and everything -that is con
nected with filth ~nd disease. Such easily contaminated foods 
as meat, soft fruits, confectionery, bread, pastry, dried fruits, 
etc., must be well protected. 

Fortunately examples of clean, sanitary groceries are not 
uncommon. There are many where careful protection for all 
perishable goods is provided, the screening is ample, windows 
and floors are clean, back rooms are as carefully kept as other 
parts of the store, and refrigerators or meat rooms are clean 
and sweet. Such care pays for customers appreciate cleanliness. 

HOTELS AND RESTAURANTS. 

Several dirty kitchens and store rooms connected with eating 
houses have been discovered and one especially was in a filthy 
condition. Dust and dirt was abundant and cobwebs festooned 
the ceiling, lard in an open firkin was quite black with dirt, 
plaster from the broken ceiling covered the floor and had 
fallen into open packages of sugar and other supplies, and a 
decaying fish was found without any difficulty whatever .. This 
place wa·s cleaned up at once without prosecution, although a 
hearing was appointed. 

When inspecting hotels, restaurants and lunch rooms the 
dining rooms, kitchens and store rooms are all visited and, in 
happy contrast to the example above, nearly an. are found in 
a sanitary condition. An occasional object of criticism is, of 
course, discovered but for the most part it is fotind that whole
some food is prepared and served in an attractive manner. 

CONFECTIONERY AND FRUIT STORES. 

In many of the places where confectionery and soft fruits 
were sold there were often displays of these food materials, 
sometimes upon the sidewalk or in open windows, without suit
able protection from dust and flies. In every such case the 
attention of the proprietor was called to the unsatisfactory con
dition and it is believed that in most cases they have complied 
with recommendations for ,improvement. 
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. DRUG S'I'ORES. 

The sanitary condition of the drug stores is, almost without 
an exception, excellent. The toilet facilities of some could be 
improved with little expense, and in a few instances the display 
of confectionery could be better protected. 

MARKING OF COMPOUNDS AND lMJ'l'A'l'IONS. 

The inspectors have endeavored to ascertain to what extent 
dealers were informing their customers of the presence in foods 
of preservatives and chemicals and as to the naf'ure of com
pounds and imitations. By present rulings, a small amount of 
alum in pickles is legitimate if its presence is plainly declared. 
Retail packages· of pickles containing alum sold from bulk 
should carry a plain statement of the presence of that chemical. 
Inquiries made and analysis of samples purchased indicate that 
this ruling is often disregarded. Several cases of this kind are 
now being considered and it is probable that prosecutions will 
follow .. Similarly retail packages of compound lard should be 
sold as such, mixtures of glucose and molasses should never be 
sold as molasses, sausage containing cereal or cereal and water 
should never be sold as sausage and each of the above imitations 
or compounds should be plainly marked when sold with a state
ment of the exact nature of the goods. This applies not only 
to the above articles but also in general to all foods which are 
not exactly what they appear to be. 

In short this regulation means that any goods of this class, 
containing chemicals or preservatives, or made in _imitation of, 
or, as substitutes for other things must be plainly marked at 
all times· so that customers may tell exactly what they are, not 
only when the goods come from the manufacturer or jobber, 
but while they are exposed for sale and when they are delivered 
in retail packages. 

ANALYSES oF Foons. 
During the ye~ hundreds of analyses of foods have been 

made, including the examination of spices, extracts, pickles, 
ketchups, jams, jellies, preserves, honey, salt, molasses, ice 
cream, bottled sodas, clams and oysters, besides occasional 
determinations on other miscellaneous samples. The reports 
on a part of these samples have already been published and 
others will soon follow. 
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It is gratifying to see the improvement in respect to adultera
tion and misbranding. A few years ago the cheapest possible 
imitations masqueraded under the names of pure fruit jams, 
jellies. and preserves. Today one can purchase cheap substi
tutes if they are wished and one can also purchase the pure 
articles and from the labels it can be readily understood why 
one is so much cheaper than the other. A few years ago it was 
almost impossible to obta-in real molasses, the unfair competi
tion of the compounds offe.red in its place having driven it en
tirely from some of the markets. Now either pure molasses or 
a compound of glucose may be obtained to suit the individual 
need. The improvement in the oyster situation is striking, as 
is also the condition with regard to vinegar. When the rep
resentative of the Station first attempted to collect samples of 
cider vinegar, several years ago, the collection obtained was 
astonishing and consisted' of cider vinegar ranging. in strength 
from twa to six per: cent of total acid, sugar and syrup vine
gars, malt vinegars, distilled colored vinegars, and even mix
tures of. two kinds of vinegar. At the present time but very 
little of the colored distilled vinegar is in the Maine market, all 
vinegars are, as a rule, sold' for exactly what they are, and but 
seldom is a vinegar found "Which does not come up to the stand
ard in acid strength. 

There is still chance for improvement in many respects. Ex
tracts are not always as high grade as the labels would seem to 
indicate; ketchups are not always made from first class stock; 
clams at present often carry too much water; apd other foods 
not here mentioned could be made better than they are. Con
tinued _inspection and investigation will no doubt mean con
tinued improvement. 

OYSTERS AND CLAMS. 

Several years ago it was realized by pure food officials that 
the people were not getting full value for their money when 
purchasing oysters and clams. Investigations were begun and 
it was quickly learned that besides the very important ques
tion of the pollution 9£ the beds from which the shell fish came 
and which, of course, was most important as -it effected public 
health, that the question of watered or iced oysters and clams 
was also of great importance, although principally from the 
standpoint of _honest values. 
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Last year this Station conducted an investigation of the 
oyster s:tuation in the State and the results of the examinations 

. were given in Official· Inspections 30. It was shown in this pub
lication that the best oysters upon the market contained but lit
tle· over 3 per cent of free liquid; that is, liquid which would 
drain from the oysters through a colander in about IO minutes. 
If oysters were iced or "7atered the free liquid would run up as 
high as over 40 per cent. No distinctions were made in price 
between the oysters th2 t carried from 3 to 4 per cent free liquid 
and those which carried from 30 to 40 per cent. No prosecu
tions were made as a result of the findings of last year, but the 
dealers were warned in many cases that a repetition of our find
ings would mean a fine under the food laws. At the beginning 
of the present oyster season our inspectors collected in various 
parts of the State a considerable number of samples of oysters. 
It was gratifying to note that the percentage of oysters carry
ing the small amount of free liquid had largely. increased over 
that of last year. A number o.f dealers were found, however, 
and among therri several who had been warned the year before, 
who were still selling oysters that carried from 30 .to 40 per cent 
free liquid. In all such cases hearings wer~ appointed and J 

prosecutions begun. In almost every instance the dealer plead 
guilty and paid the fine. 

At the same time that the inspectors were collecting the sam
ples of oysters, a large number of samples of. opened clams 
were collected and from the results obtained upon these samples 
it is evident that at the beginning of the present season the clam 
situation was in about the same position as the oyster situa
tion was two years ago. Of the scores of clam samples 
analyzed during the past two seasons the lowest amount 
of free liquid found was 9.4 per cent. The highest amount 
found was 44.5 per cent-almost half free liquid. By far the 
largest portion of the clam samples carried over 30 per cent o·f 
free liquid. Investigations into the method of digging, prepar
ing and handling clams have been made, and it is found that 
the practice is in general as follows: 

A large dealer will often have as many as 50 or 6o diggers 
who work for him alone. The clams are dug during the day 
time, taken to the home of the digger and during the evening 
the whole family enters into the work of opening the clams. 
Before being opened the clams are usually washed in sea water 
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to remove sand and. mud from the outside. There are two 
methods employed in opening or shucking the clams. The best 
method is to open them cold, as the clams have a better flavor 
than those opened hot, as is sometimes practiced. In the latter · 
method the opener immerses his hands in hot water or the 
clams are put in hot water to make them open more easily. 
The clam liquor is usually thrown away. The opened clams are 
washed in fresh water and they are often allowed to stand in 
this water over night until the wagon of the dealer comes 
around in the morning to collect the catch of the preceding day. 
This practice of soaking the opened clams in fresh water results 
in a swelling of the clam meat in a manner similar to the result 
obtained in the floating of oysters. The difference between the 
fresh clam meat and, clams which have been soaked is illus
ttated by tw_o analyses recently made in our laboratory. Fresh 
clams opened in the laboratory gave in dry matter, from the 
drained meat 24.9 per cent of total solids. A sample analyzed 
about the same time from a lot of clams which had been soaked 
gave 15.9 per cent total dry matter, a. difference of 9 per cent. 
The dry matter ,in some of the clams which we analyzed ran as 
law as 12 per cent. 

There is no reason why clams should not be sold in as solid 
a condition as oysters are sold at the present time. Clams · 
which are properly dug, washed, opened, rinsed and drained 
will not carry much, if any, more free liquid than the best 
oysters which are found upon the market at the present time, 
and clams which are not soaked in any way should contain at 
least 20 per cent total dry matter. 

As in the case of oysters, the standards for opened clams in 
force in this State do not contain any arbitrary figures for free 
liquid or total solids. The standard reads as follows : "Opened 
shell fish are from unpolluted beds and are opened, packed, and 
shipped under sanitary conditions in sanitary containers with
out the addition of water or direct contact with ice." 

The requirements of this standard are not ambiguous and 
they can be easily folfowed by every dealer in shell fish in the 
State if he wishes so to do. Thus far no prosecutions have 
been made in regard to the clams obtained. The_ dealers are 
warned, however, that prosecutions will be made in a manner 
~imilar to the oyster p.rasecutions if in the future violations are 
found. 
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WRITTEN GUARANTEES. 

Section 17 of Chapter 119 of the Public Laws of 1911, being 
the inspection laws of this State, reads as follows: "No person 
shall be prosecuted under the provisions of this act when he 
can establish proof of purchase and a guaranty signed by ,the 
person residing in the United States, from whom the purchase 
was made, to the effect that the article in question is not adul• 
terated or misbranded within the meaning of this act." 

For several years the importance of obtaining a written guar
anty when goods coming under the inspec;tion laws of this State 
are purchased has been emphasized by the Director of the Ex
periment Station in the regular publications. of the Station, 
special circulars and publications and personal letters to dealers 
with whom there has been correspndence. 

It is surprising to find how few of the dealers in this State ar~ 
attempting to comply with this important advice. A written 
· guaranty obtained under the conditions . specified in the above 
section protects the dealer in the sale of unopened packages of 

. materials coming under the inspection laws-if those materials are 
afterwards found to be either adulterated or misbranded. A 
general guaranty filed under the National Food Law and inp.i
cated on the label of the goods by a serial number is equivalent 
to such a guaranty. Such a guaranty not only protects the 
retailer in case his goods are found not to be in accord with the 
requirements of the inspection laws,, but it .shows to the people 
from whom he purchases his supplies that he is interested in the 
quality of his goods, and this acts. as an incentive· for them to 
supply him with ~ better class of goods than otherwise might 
be delivered. · 

The importance of obtaining such a guaranty is here again 
emphasized. Changes in the administration of the National 
Food and Drugs Act make· it quite probable that the law will be 
more strictly enforced in some particulars in the future than 
it has been in the past. , As the knowledge of the importance 
of pure and sanitary food becomes more widely known, and the 
results of investigations show that some practices which have 
been overlooked in. the past are harmful, tbe definitions are 
being more closely drawn on adulterations and :rnisbrandings, 
and it Jis quite likely that there will be prosecutions· in the future 
for offences which jn the past would have been overlooked, or 
at least passed over with a warning. 
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POULTRY DISEASES AND THEIR TREATMENT. 

INTRODUCTION. 

It is probably safe to say that considerably more than 50 per 
cent of the correspondence of·those engaged in poultry work in 
the agricultural colleges and experiment stations in this country 
relates to poultry diseases. The poultryman or farmer sees 
that some, or perhaps all, of his birds are ill, and he straightway 
writes to the nearest college or station to know what the dis
ease is, and what to do for it. The Maine Station has for many 
years been the recipient of a great number of such inquiries. It 
is an unfortunate, but in the nature of the case an unavoidable 
fact, that in many instances it is quite impossible to make any 
really satisfactory reply to these inquiries. In the vast major
ity of cases the person who writes the letter is quite untrained in 
pathology and either describes no symptoms at all or only those 
very general ones which are common to nearly all the ills of 
poultry. To one who has not handled this class of correspond
ence it would seem almost incredible that there should be so 
many letters of the following type: "I have lost about a third 
of my chickens in the last few days. They seem a little <lump
ish for a while and then die. What is the trouble and what 
shall I do for it?" To diagnose and prescribe on such a basis 
of information is impossible. Yet the hard fact remains that 
the correspondent's chickens were ill and did die, and he needs 
help to get out of the trouble. 

To meet this need so far as possible, and in response to a 
definite request on the part of the organized agricultural inter
ests of the State the present work has been prepared. What 
it aims to do is to give a clear and reasonably complete 
compilation and digest of the information now existing in the 
literature regarding the commoner diseases of poultry, their 
diagnosis, etiology, treatment and prognosis. It should be clear
ly understood that the book is essentially a compilation. The 
Maine Station has never conducted any special investigations 
regarding poultry diseases, and does not propose to in the imme-
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diate future at least. No one connected with the Station at the 
present time has any expert, first hand knowledge of poultry 
pathology. This being the case, the Station assumes no respon
sibility for the contents of this book beyond that involved in 
the compilation and editing. That is to say, the Station does not 
guarantee that any of the remedies or treatments herein pro
posed will cure any diseased condition. It merely puts before 
the public what appears to be the best and most reliable infor
mation now existing regarding these matters. If this informa
tion is incomplete, or fails in the attainment of the desired end, 
the fault lies with the original authority not with the compiler. 
Further it should be said that no attempt has been made to dis
cuss all the detailed technical accounts of the scientific study of 
avian pathology, appearing in technical journals in this country 
and Europe, and the work is, therefore, not complete in this 
sense. This material is primarily of interest only to the pro
fessional student of pathology. This book is not written for 
him at all, but for the practical poultryman. 

It is not intended that this book should displace any of the 
standard works on diseases in the poultryman' s library. On 
the contrary it is intended merely to supplement these. In fact 
the writers would most urgently advise that every poultry keeper 
buy either one or both of the following books: 

"The Common Sense Poultry Doctor" by John H. Robinson, 
Farm Poultry Publishing Co., 232 Summer St., Boston, Mass. 
Price 50c. This seems to the writers to be, on the whole, the 
best existing book on diseases for the practical poultryman. 

"The Diseases of Poultry." By Dr. D. E. Salmon. For sale by 
Schmid's Bird & Pet Stock Emporium, 712 Twelfth St., N. W., 
\Vashington, D. C. Price 50c. This book gives a more thor
ough treatment of the subject, but is written rather more from 
the standpoint of the veterinary practitioner than from the 
standpoint of the practical poultryman. 

In writing this work free use has been made of the stand
ard authorities on the subject, including the books cited above, 
as well as the following :-

"Diseases of Poultry," by Leonard Pearson. 
"Farm Poultry Doctor," by N. W. Sanborn. 
"Reliable Poultry Remedies," published by the Reliable Pub

lishing Co., Quincy, Illinois. 
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"Die Krankheiten des Hausgefliigels," by F. A. Ziirn. 
"Manual of Poultry Diseases," by Vale. 
"Diseases of Poultry," by F. Woodroffe Hill. 

• Also use has been made of the portions of standard works on 
poultry husbandry, which deal with disease. 

In every case acknowledgement is made to the authorities 
cited. 

I 



CHAPTER I. 

GENERAL CoNSIDERATIONS REGARDING THE TREATMitNT or 

POULTRY DISEASES. 

There is general agreement on the part of authorities on 
poultry pathology and practical poultrymen of long experience 
that in general, "doctoring" poultry is not advisable. The rea
sons for this attitude are primarily the following : 

1. The unit of production with poultry ( i. e., the individual 
bird) is of relatively small value, and if a man's time is worth 
anything it is too valuable to spend treating sick chickens indi
vidually unless they are show specimens of great individual 
value. 

2. The "cured" chicken is a menace to the owner, b~cause its 
identity is likely to be overlooked or forgotten, with the result 
that it goes into the breeding pen and perpetuates through its 
offspring the constitutional weakness which was one fundamen
tal factor in bringing about the result that ·it, rather than some 
01 its fellows, was ill. 

This point of view has been well stated by Wright in the fol
lowing words : 

"In a large proportion of cases of disease, the birds ought to 
die or be killed. Even where there is no constitutional taint, the 
fact that they hav~~succumbed to circumstances which have not 
affected others, marks them out as the weakest, which unaided 
Nature would assuredly weed out, and which if we preserve and 
breed from, perpetuate some amount of that weakness in the 
progeny. Rheumatism, for instance, can be cured; of that there 
is no doubt. But the vast majority who have had such success, 
agree that the effects are either never recovered from as regards 
strength and vigor, or else that the original weakness continues; 
and the same may be said of some severe contagious diseases, _. 
such as diphtheritic roup, which may affect the strongest. On 
the other hand, many diseases also apparently contagious, and so 
attacking healthy birds under certain predisposing conditions of 
exposure or other coincident strain upon the system, do not ap-
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pear to leave serious results behind them, and are tolerably defi
nite in symptoms and character. It is these which may be most 
successfully treated, and in which treatment is most worth while 
where fowls of value are concerned. But it is significant that 
nearly all breeders who rear really large numbers of poultry, 
gradually come to the conclusion that, except in special cases, 
with valuable birds, the most economical treatment of serious 
disease occurring in a yard is-execution. Concerning this mat
ter each must judge for himself." 

In the case of the utility poultryman, keeping poultry solely 
for the eggs and meat they produce, practically the only diseased 
conditions which it will pay him to treat at all are those in which 
the treatment can be applied to the flock as a whole, without 
the necessity of handling individual birds. Thus, for example, 
in cases where the flock "goes off its feed," or has simple indi
gestion or a simple cold, the birds can be treated successfully as 
a flock. On the other hand, in the case of the fancier, who has 
individual birds of considerable value there will be a much 
wider range of diseases which he will feel that it· is profitable 
for him to treat. There are, of course, certain diseased condi
tions which demand individual treatment, but in which the treat
ment is so simple and the outcome is almost certain to be so good, 
as to justify its employment even in the case of birds of ordinary 
value. An example of such a condition is found in a crop bound 
bird. Robinson sums the matter up very well in the following 
basic rule for poultry doctoring : 

"Give treatment when it can be applied to a flock conveniently 
and with reasonable expectation of beneficial results, and treat 
individuals, if necessary, when treatment is simple, easy, and 
needs to be administered but very few times." 

Prevention Rather Than Cure the I deal. 
The aim of every poultry keeper, whether his interest is in the 

fancy or the utility end of the business, should be to breed and 
manage his birds so as to prevent entirely, or reduce to a mini
mum, the occurrence of disease. In other words, the attitude 
should be that the end to be sought is to prevent the occurrence 
of disease, rather than to rely on a rather dubious ability to 
cure it after it is there. Such a standpoint is sound from every 
point of view; it is in line with the whole development of mod
ern medicine. The poultry doctor should regard his function 
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as the same as that of the Chinese physician, who is primarily 
employed to keep the patient from becoming ill, only secondarily 
to cure him. 

Now there are fundamentally two factors involved in the con
tinued maintenance of good health in poultry ( or, for the matter 
of that, in any other animal). These are : 

r. A sound and vigorous constitution, which if present, is 
something innate and "bred in the bone," and which, if absent, 
must be bred into the stock. 

2. A system of poultry management (inclu.ding feeding, hous
ing, etc.) which is thoroughly and absolutely hygienic. 

Let us consider each of these factors separately in some 
detail. 

Breeding for Health, Vigor, and Sound Constitution. 

To have a high degree of constitutional vigor in the founda
tion stock is one of the most certain assurances that the poultry
man will not be troubled with disease. This is of primary 
importance. In order to breed constitutional vigor into the flock 
the poultryman must train himself to recognize at a glance the 
condition of his birds. Are they in good condition or not? Re-
garding the aspect of fowls in health and disease Salmon has the f 

following to say : 
"We say that a bird is in good health when it appears lively, 

has a clear eye, a bright red comb, is quick and active in its 
movements, has a good appetite and when the various orga.ns 
perform their functions in the manner .in which they are observed 
to act in all birds .that are vigorous and thriving. On the other 
hand, we say a bird is diseased when some function or functions 
of its body are not performed as they are the great majority of 
individuals, or when some organ presents an unusual form or 
appearance. Disease has, therefore, been defined as a life the 
manifestations of which deviate more or less from the normal. 
Practically, we say a bird is diseased when we observe that one 
or more of its functions are not carried on in a normal manner, 
or when we find unusual growths, injuries, or parasites affecting 
any of its organs." ~ 

In a recent article Dr. P. T. Woods (Amer. Poult. World, 
Vol. r, Jan. r9ro) gives some excellent advice in regard to 
breeding for health and vigor. This is, in many respects, the 
best brief summary of this important subject which we have 
been able to find in the literature. He says:-
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"The Health Type.-For all practical purposes, the type of 
health and strength and the type of weaknes·s, of lacking bodily 
vigor, are easily differentiated. Do not mistake the purely ner
vous energy of closely bred thoroughbreds for an indication of 
vigor. This may be simply the mettlesome spirit of the thor
oughbred and alone is of no great value as a guide to health; 
combined with satisfactory physical qualities it is a desirable 
asset." 

"Choosing the Male Bird.-Always bear in mind that the 
male bird is for all practical purposes half of the flock. The 
male should be fully matured, well developed specimen, neither 
too young nor too old. Male birds from twelve months to two 
and one-half years old usually make the best breeders. He 
should be the son of sound healthy parents and should, so far 
as possible, inherit from them the qualities which are desired 
for chicks of his get. He should be particularly strong in all 
points or physical vigor, and Standard requirements, where 
his mates show any traces of weakness. Have him as nearly 
perfect in Standard shape as possible, and of medium size and 
weight for the variety. Too heavy males often seriously injure 

~- their mates and are not desirable in the breeding pen." 
"The head should be rather large, broad and of good shape, 

well carried. The eye should be bright, round and full with no 
irregularities in shape of pupil. The comb, face and wattles 
should be a good healthy color, neither too pale nor too dark. 
The beak should be rather short, stout and set well at the base. 
The long, flattened beak of 'crow headed' birds or the misshapen 
'hawk bill' are almost certain signs of physical weakness. The 
neck should be of medium length for the variety and rather full; 
the long, thin, 'scrawny' neck goes with the 'crow head.'" 

"The body should be well filled out and carried in the well
set-up manner indicative of a well ordered system of nutrition,
a good digestion. The plumage should be bright, lustrous and 
carried rather closely for the variety." 

"Mopey, dopey, loosely feathered birds with dull plumage and 
1. a listless 'don't care for life' manner are too short on good 

·health to be of value as breeding stock." 
"The legs should be medium short for the variety, strong and 

rather large boned and set well apart. The keel bone should be 
firm and straight. There should be no deformities." 



8 POULTRY DISEASES AND THEIR TREATMENT. 

"Leggy birds, knock-kneed and with crooked breast bones are 
always lacking in physical vigor even if it does not show on 
the surface." 

"The male should be attentive and gallant to his mates, should 
have a clear lusty crow, free from any rattle at the end. He 
should be sound in wind and able to fight or run without short
ness of breath or livid appearance of face and comb." 

"A good breeder will have a good appetite and will usually be 
of a rather 'scrappy' disposition, disposed to resent any inter
ference with his mates by other fowls or by the attendant." 

"Choosing the Female.-The female should be a well-grown, 
well-developed, fully-matured pullet or sound and vigorous 
yearling or two year old. The health type will be active, alert 
and inclined to be talkative, 'singing' cheerfully, and disposed 
to scratch and forage. She is usually the first off the roost in 
the morning and the last to go to bed at night. Head, eye, 
condition of plumage and leg requirements are practically the 
same as those called for under 'Choosing the Male Bird,' mak
ing due allowance for sex." 

"The body should be broad, deep, well filled out and medium 
large for the variety.· The breast should be broad, full and well 
meatecl ; the back should be broad and the tail well spread at the 
base. Wry tails, crooked backs or keels, or pinched tails should 
disqualify for the breeding pen. The abdomen should be well 
carried and rather full, but should not 'bag down.' " 



CHAPTER II. 

POULTRY HYGIENE. 

Second in importance only to high constitutional vigor and 
health is attention to the basic rules of hygiene and sanitation 
in the management of poultry. In view of the prevalent mis
understanding or lack of understanding of these principles it 
seems wise to devote one chapter to an outline of the more im
portant points which need to be looked after in hygienic poultry 
keeping. Attention to the rules and principles here set forth will 
go a great ways towards preventing the occurrence of disease. 
This does not mean that if these rules are not followed disease 
and destruction will forthwith result. Everyone knows of plenty 
of instances of more or less successful poultry keeping under 
the most insanitary and unhygienic of conditions. So similarly 
human beings are able when forced to do so to live under un
hygienic conditions. But every civilized country in the world 
believes that the most economical insurance against the steady 
loss of national wealth which the prevalence of disease involves 
is the enforcement of sanitary regulations throughout its domain. 
Again, many men who do not carry fire insurance on their 
buildings go through life without having any of them burn down. 
But this is no argument against the fact that it is a sound eco
nomic policy to carry fire insurance. In poultry keeping many 
may be successful for a time in managing their birds in 
defiance of the laws of sanitation and hygiene; a very few may 
be succ~ssful in this practice for a long time, but in the long 
run the vast majority will find that thorough, careful, and intel
ligent attention to these laws will be one of the best guarantees 
of permanent success that they can find. 

Poultry hygiene and sanitation will be considered here under 
7 main heads, a.s follows: I. Housing. 2. Feeding. 3. The 
Land. 4. Exercise. 5. External Parasites. 6. Disposal of 
the Dead. 7. Isolation of Sickness. What is said under all of 
these heads is intended to apply ( unless a specific statement to 
the contrary is made) both to adult birds and to chicks. No 
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discussion of the hygiene of incubation, or of the relative merits 
of artificially and naturally hatched chickens will be undertaken 
here, because there are special subjects falling outside the field 
of general poultry hygiene. 

I. POULTRY HOUSE HYGIENE AND SANITATION. 

A. Cleanliness.-The thing of paramount importance in the 
hygienic housing of poultry is cleanliness. By this is meant not 
merely plain, ordinary cleaning up, in the housewife sense, but 
also bacteriological cleaning up; that is, disinfection. All build
ings or structures of whatever kind in which poultry are housed 
during any part of their lives should be subjected to a most 
thorough and searching cleaning and disinfection at least once 
every year. This cleaning up should naturally come for each 
different structure ( i. e., laying, colony or brooder house, indi
vidual brooder, incubator, etc.) at a time which just precedes 
the putting of new stock into this structure. 

How to clean a poultry house: Not every poultryman of 
experience even, knows how really to clean up a poultry house. 
The first thing to do is to remove all the litter and loose dirt 
which can be shovelled out. Then give the house-floor, wall~ 
and ceiling-a thorou~h sweeping and shovel out the accumu
lated debris. Then play a garden hose, with the maximum water 
pressure which can be obtained,· upon floor, roosting boards~ 
walls and ceiling, until all the dirt which washes down easily is 
disposed of. Then take a heavy hoe or roost board scraper and 
proceed to scrape the floor and roosting boards, clean of the 
trampled, and caked dressing and dirt. Then shovel out what 
has been accumulated and get the hose into action once more and 
wash the whole place down again thoroughly and follow this 
with another scraping. With a stiff bristled broom thoroughly 
scrub walls, floors, nest boxes, roost boards, etc. Then after 
another rinsing down and cleaning out of accumulated dirt, let 
the house dry out for a day or two. Then make a searching 
inspection to see if any dirt can be discovered. If so apply the 
appropriate treatment as outlined above. If, however, every
thing appears to be clean, the time has come to make it really 
clean by disinfection. To do this it is necessary to spray or 
thoroughly wash with a scrub brush wet in the solution used all 
parts of the house with a good disinfectant at least twice) allow
ing time between for it to dry. For this purpose 3 per cent 
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cresol solution is recommended. The chief thing is to use an 
effective disinfectant and plenty of it, and apply it at least twice. 
A discussion of disinfectants immediately follows this section. 
To complete the cleaning of the house, after the second spraying 
of disinfectant is dry apply a liquid lice killer ( made by putting 
I part crude carbolic acid or cresol with 3 parts kerosene) lib
erally to nests and roosts and nearby walls. After all this is 
done the house will be clean. In houses cleaned annually in this 
way the first step is taken towards hygienic poultry keeping. 

The same principles which have been here brought out should 
be applied in cleaning brooders, brooder houses, and other things 
on the plant with which the birds come in contact. 

What has been said has reference primarily to the annual or 
semi-annual cleaning. It should not be understood by this that 
no cleaning is to be done at any other time. On the contrary 
the rule should be to keep the poultry house clean at all timesr 
never allowing filth of any kind to accumulate and using plenty 
of disinfectant. 

Disinfection.-In the matter of disinfection there are several 
options open to the poultryman. He may make his own disin
fectant, or he may purchase proprietary compounds like Zeno
leum, Carbolineum or a host of other "eums" which confront him 
at every turn in his reading of poultry periodicals, or he may buy 
a plain disinfectant like formaldehyde, or carbolic acid. 

The Experiment Station has tried various disinfectants with 
a view to finding the most useful, when the factors of efficiency, 
ease of application and low cost, are considered. There is prob
ably no more effective disinfectant than formaldehyde, but after 
trying it out it was necessary to abandon it as a general 
poultry house disinfectant. The difficulty was that a man could . 
not stand the fumes long enough to spray and scrub out thor
oughly a pen. Formaldehyde is very good where it can be used~ 
and there is no cheaper disinfectant, efficiency considered. Dr. 
P. T. Woods has recently advocated the formaldehyde gas meth
od for disinfecting poultry houses, using the permanganate meth
od of generating. This, however, is indicated only for rooms 
which can easily be closed up air tight. It costs too much in 
time and trouble to make any form of "fresh air" poultry house 
even moderately air tight. The formaldehyde gas method is 
well adapted to disinfecting and fumigating feed rooms, incuba-
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tor cellars, brooder houses and all houses which can be readily 
made air tight. For the benefit of those who wish to use the 
method for such purposes the following directions are given. 
This will give a very strong fumigation and disinfection but such 
is indicated about poultry establishments. 

"Formaldehyde Gas Disinfection: First make the room as 
tight as possible by stopping cracks, key-holes, etc., with pieces 
of cloth or similar substance. Open drawers and doors of bu
reaus, wardrobes, and closets to allow free access of the gas. 
Use a metal or earthern dish for a generator, of sufficient size 
so that the liquid will not spatter or boil over on the floor, since 
the permanganate will stain. The temperature of the room 
should not be below 50° F. and more effective disinfection 
will be obtained if the temperature is 80° F. or above at the 
beginning. Sprinkle boiling water on the floor or place· a kettle 
of boiling water in the room to create a moist atmosphere. 
Spread the permanganate evenly over the bottom of the dish and 
quickly pour in the formaldehyde ( 40 per cent strength as pur
chased). Leave and tightly close the room at once and allow to 
remain closed for 4-6 hours or longer, then air thoroughly." Use 
23 ounces of permanganate and 3 pints of formaldehyde to each 
1000 cubic feet of space. 

For general disinfectant purposes about a poultry plant the 
Station has found the cheapest and most effective disinfectant 
to be compound cresol solution. This is used here for spraying 
and disinfecting the houses after they are cleaned, disinfecting 
brooders, brooder houses, incubators, nests and everything else 
about the plant which can be disinfected with a liquid substance. 

/ Any person can easily make this disinfectant. The following 
revised directions for its manufacture are quoted from Bulletin 
I 79 of this Station. 

Cresol Disinf ectant.-The active base of cresol soap disinfect
ing solution is commercial cresol. This is a thick, sirupy fluid 
varying in color in different lots from a nearly colorless fluid to 
a dark brown. It does not mix readily with water, and, there
fore, in order to make satisfactory a dilute solution, it is neces
sary first to incorporate the cresol with some substance like soap 
which will mix with water and will carry the cresol over into 
the mixture. The commercial cresol as it is obtained, is a cor
rosive substance, being in this respect not unlike carbolic acid. 
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It should, of course, be handled with great care and the pure ere
sol should not be allowed to come in contact with the skin. If it 
does so accidentally the spot should be immediately washed off 
with plenty of clean water. The price of commercial cresol 
varies with the drug market. It can be obtained through any 
druggist. On the day that this was written the quotation on 
cresol in the New York market is 24 cents per pound. In pur
chasing this article one should order simply "commercial cre
sol." 

Measure out 3 r-5 quarts of raw linseed oil in a 4 or 5 gallon 
stone crock; then weigh out in a dish I lb. 6 oz. of commercial 
lye or "Babbit's potash." Dissolve this lye in as little water as 
will completely dissolve it. Start with ,½ pint of water, and if 
this will not dissolve all the lye, add more water slowly. Let 
this stand for at least 3 hours until the lye is completely .dissolved 
and the solution is cold; then add the cold lye solution very slow
ly to the linseed oil, stirring constantly. Not less than 5 minutes 
should be taken for the adding of this solution of lye to the oil. 
After the lye is added continue the stirring until the mixture is 
in the condition and has the texture of a smooth homogeneous 
liquid soap. This ought not to take more than a half hour. 
Then while the soap is in this liquid state, and before it has a 
chance to harden add', with constant stirring, 8,½ quarts of com
mercial cresol. The cresol will blend perfectly with the soap 
solution and make a clear, dark brown fluid. The resulting solu
tion will mix in any proportion with water and yield a clear 
solution. 

Cresol soap is an extremely powerful disinfectant. In the 
Station poultry plant for general purposes of disinfecting the 
houses, brooder houses, incubators, nests, and other wood work, 
it should be used in a 3 per cent solution with water. Two or 3 
tablespoons full of the cresol soap to each gallon of water will 
make a satisfactory solution. This solution may be applied 
through any kind of spray pump or with a brush. Being a clear 
watery fluid it can be used in any spray pump without difficulty. 
For disinfecting brooders or incubators which there is reason 
to believe have been particularly liable to infection with the 
germs of white diarrhea or other diseases the cresol may be 
used in double the strength given above and applied with a scrub 
brush in addition to the spray. 
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B. Fresh Air and Light.-Too great stress cannot be laid on 
the importance of plenty of fresh air in the poultry house if the 
birds are to keep in good condition. And it must be remem
bered in this connection that "fresh" air, and cold stagnant air 
are two very different things. Too many of the types of curtain 
front and so-called "fresh air" houses now in use are without 
any provision other than an obliging southerly wind, to insure the 
circulation or changing of air within the house. Even with an 
open front house it is wise to provide for a circulation of air 
in such way that direct drafts cannot strike the birds. This 
applies not only to the housing of adult birds in laying houses, 
but also to the case of young stock in colony houses on the 
range.* Further a circulation of fresh air under the hover in 
artificial rearing is greatly to be desired and will have a marked 
effect on the health and vigor of the chicks. 

Not only should the poultry house be such as to furnish plenty 
of fresh air, but it should also be light. The prime importance 
of sunlight in sanitation is universally recognized by medical 
authorities. Disease germs cannot stand prolonged exposure to 
the direct rays of the sun. Sunlight is Nature's great disin
fectant. Its importance is no less in poultry than in human sani
tation. The following statement made some years ago ( 1904) 
by a writer signing himself "M" in Farm Poultry (Vol. 15) 
brings home in a few words the importance of having plenty of 
light in the poultry house. 

"Light in the poultry house has been found by a writer a 
grea_t help in keeping the house clean and keeping the fowls 
healthy. Probably there is no greater assistance to the diseases 
of poultry than dark and damp houses, and dark houses are 
frequently damp. In recent years I have had both kinds of ex
perience, those with the hens confined in a large, dry and light 
house, and with hens confined in a dark house in which a sin
gle window looking towards the setting sun furnished the only 
light. Being forced to use the latter building for an entire 
winter I found it impossible to get it thoroughly dried out after 
a rain had rendered the walls damp. By spring some of the 
fowls that had been confined there began to die of a mysterious 

*See in this connection the m_odification of the Maine Station colony 
house to insure circulation of air, as given in U. S. Dept. Agr. Farm
ers' Bulletin 357. 
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disease and a post-mortem examination showed it to be liver 
disease. Later the roup broke out in the same house and this 
dread disease continued with the flock for months exacting a 
heavy toll in laying hens." 

C. Avoid Dampness. Of- all unfavorable environmental 
conditions into which poultry may, by bad managemenL be 
brought, a damp house is probably the worst. Nothing wi11 
diminish the productivity of a flock so quickly and surely as 
will dampness in the house, and nothing is so certain and speedy 
an excitant to roup and kindred ills. The place where poultry 
are housed must be Jiept dry if the flock is to be productiz•e_ 
and free from disease. 

D. Provide Clean and Dry Litter. Experience has demon
strated that the best way in which to give fowls exercise during 
the winter months in which, in northern climates at least, they 
must be housed the greater part if not all of the time, is by pro
viding a deep litt,er in which the birds scratch for their dry 
grain ration. For this litter the Experiment Station U$es pine 
planer shavings, with a layer of straw on top. Whatever the 
litter it should be changed as often as it gets damp or dirty. 

II. HYGIENIC FEEDING. 

Along with housing as a prime factor in poultry sanitation 
goes feeding. This is not the place to enter upon a detailed dis
cussion of the compounding of rations and such topics, but there 
are certain basic principles of hygienic feeding which must 
always be looked after if one is to avoid diseases. There are: 

A. Purity. It should be a rule of every poultryman never 
to feed any material which is not clean and wholesome. Musty 
and mouldy grain, tainted meat scraps or cut bone, table scraps 
which have spoiled, and decayed fruits or vegetables should 
never be fed. If this consideration were always kept in mind 
many cases of undiagnosed sickness and deaths, and low condi
tion in the stock would be avoided. Keep all utensils in which 
food is placed clean. 

B. Avoid Overfeeding. Intensive poultry keeping involves 
.., of. necessity heavy feeding, but one should constantly be on 

the lookout to guard against overfeeding, which puts the bird 
into a state of lowered vitality in which its natural powers of 
resistance to all forms of infectious and other diseases are re
duced. The feeding of high protein concentrates like linseed or 
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cotton seed meal needs to be particularly carefully watched m 
this respect. 

C. Provide Plenty of Green Food. Under natural condi
tions poultry are free eaters of green grass and other plants. 
Such green food supplies a definite need in metabolism, the 
place of which can be taken by no other sort of food material. It 
is not enough merely to supply succulence in the ration. Fowls 
need a certain amount of succulent food, but they also need fresh 
green food. The Station has found green sprouted oats, when 
properly prepared, to be an excellent source of winter green 
food. Full directions for sprouting oats are given in Bulletin 
I 79 of the Maine Station, a copy of which may be had upon 
application to the Director of the Station. 

D. Provide Fresh and Clean Drinking Water. The most 
sure and rapid method by which infectious diseases of all kinds 
are transmitted through a flock of birds is by means of the 
water pail from which they all drink in common. Furthermore 
the water itself may come from a contaminated source and be 
the origin of infection to the flock. Finally it is difficult to de
vise any satisfactory drinking fountain in which the water is 
not liable to contamination from litter, manure, etc. All these 
considerations indicate the advisability of adding to all drinking 
water which is given to poultry some substance which shall act 
as a harmless antiseptic. The best of all such substances yet 
discovered for use with poultry is potassium permanganate. 
This is a dark reddish-purple crystalline substance which can 
be bought of any druggist. It ought never to cost more than 
2oc-3oc per pound and a pound will last for a long time. It 
should be used in the following way: In the bottom of a large 
mouthed jar, bottle or can, put a layer of potassium permanga
nate crystals an inch thick. Fill up the receptacle with water. 
This water will dissolve all of the crystals that it is able to. This 
will make a stock saturated solution. A.s this solution is 
used add more water and more crystals as needed, always aim
ing to keep a layer of undissolved crystals at the bottom. Keep 
a dish of stock solution like this alongside the faucet or pump 
where the water is drawn for the poultry. Whenever any water 
is drawn for either chicks or adult fowls add enough of the_ 
stock solution to give the water a rather deep wine color. This
means I to 2 teaspoons of the stock solution to IO quarts of 
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water. At the same time one should clean and disinfect the 
drinking pails and fountains regularly, just as he would if he 
were not using potassium permanganate. At the Station plant 
for some 2 years past no bird has ever had a drink of water from 
the time it was hatched which did not contain potassium per
manganate, except such water as it got from mud puddles and 
the like. 

Dr. G. B. Morse, the well known authority on poultry dis
eases of the Department of Agriculture, had the following to 
say regarding this point in a recent address (Rel. Poult. Jour. 
Oct. 1910). After describing the potassium permanganate 
methocl, as well as two others, directed to the same end, but 
in the opinion of the present writers not so desirable as this, 
he goes on to say: "Water-borne diseases are frequent in the 
poultry yard. Clean and disinfect your drinking-fountains ( and 
you must) ever so well, if you are permitting, consciously or 
unwittingly, to run at large one bird sick with any of the con
tagious diseases of the head parts or with bowel diseases, you 
may count on that water supply being contaminated in less 
than one hour's time. In the case of a large flock affected 

... - with flagellate diarrhoea I have myself found the flagellates in 
lEss than one hour's time in the drinking water which had been 
sterilized and placed in thoroughly disinfected fountains. Do 
you not see where such a condition as this forces you? Right up 
against the principle of the individual drinking cup. Ridicu
lous, do you say? Not a bit. I did not say 'the individual 
drinking cup,' but the 'principle of the individual drinking cup.' 
Boards of health are recognizirtg that by means of the common, 
public drinking-cup foul and terrible diseases are being spread 
among people. It is just so with your poultry, and while you 
cannot adopt the individual cup yoti can incorporate the prin
ciple of it in your hygienic methods by adding * * * * * 
one of the antiseptics named. It is true, in the proportions 
named, these remedies do not disinfect the water, only act as 
antiseptics, that is, act to hinder the developement of bacteria 

,- and other microbes. The water itself should be changed fre
quently. This hindering of microbian growth occurs not only 
in the fountain but is kept up in the intestinal tract." 

2 
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III. THE LAND. 

One of the most important considerations in poultry sanita
tion is to keep the ground on which the birds are to live both 
as chicks and as adults from becoming foul and contaminated. 
This is not a very difficult thing to do if one has enough land 
and practices a definite and systematic crop rotation in which 
poultry form one element. On the open range where chicks 
are raised a 3 year rotation is entirely feasible and serves its 
purpose well. Such a system of cropping would be something 
as follows: First year, chickens; second year, a hoed crop1 

like beets, cabbage, mangels or corn, the ground to be seeded 
down to timothy and clover after the crop is taken off; third 
year, in grass; fourth year, chickens again. Other cropping sys
tems to serve the same purpose can easily be devised. 

To maintain the runs connected with a permanent poultry 
house where adult birds are kept in a sweet and clean condition 
is a more difficult problem. About the best that one can do 
here is to arrange alternate sets of runs so that one set may be 
used one year and the other set the next, purifying the soil so 
far as may be by plowing and harrowing thoroughly annually, 
and planting exhaustive crops. Failing the possibility of alter
nating in this way, disinfection and frequent plowing are the 
only resources le£ t. 

The following excellent advice on this subject is given by the 
English poultry expert Mr. E. T. Brown (Farm Poultry, Vol. 
18, p. 294) : "Tainted ground is responsible for many of the 
diseases from which fowls suffer, and yet it is a question that 
rarely receives the attention it deserves. The chief danger of 
tainted soil arises when fowls are kept in confinement, but still 
we often find that even with those at liberty the land over which 
they are running is far from pure. So long as the grass can be 
kept growing strongly and vigorously there is small fear of foul 
ground, as the growth absorbs the manure; it is when the grass 
becomes worn away that the chief danger arises. The manure 
constantly falling upon the . same small area, and there being 
nothing to use it up, the land is bound in a short space of time 
to become so permeated as to be thoroughly unfit for fowls. 
The question is very often asked in connection with this subject 
as to how many fowls a certain sized piece of land will accom
modate the whole year through. Occasionally one may see in 



POULTRY DISEASES AND THEIR TREATMENT. 19 

some of the agricultural or poultry journals this question an
swered, but as a matter of fact to give any stated number is most 
misleading. It depends very largely upon the class of soil, as 
some can carry twice as many birds as others ; it depends upon 
the breed of poultry, some being much more active than others, 
and thus requiring more space; it depends, too, upon the time 
of year, because during the spring and summer, when there is 
an abundance of vegetable growth in the soil, a considerably 
larger number of birds can be maintained than during the 
autumn or winter. The number must be varied acconjing to 
these circumstances, and no hard and fast rule is applicable." 

"The results of tainted ground are generally quickly notice
able, as the fowls have a sickly appearance, the feathers lose their 
brilliant lustre, and the wings begin to droop. Roup, gape·s. and 
other ailments speedily show themselves, causing, if not death 
itself, considerable loss and unpleasantness. One of the greatest 
advantages to be derived from portable houses is that they so 
greatly reduce the risk of tainted ground, as they are being 
constantly moved from one place to another, thus evenly dis
tributing the manure. When it is remembered that each adult 

-~ fowl drops nearly a hundred weight of manure in the course 
of a year, the importance of this question will be immediately 
realized. It is quite possible, however, provided that suitable 
precautions are taken, to keep a comparatively small run pure 
for a long time. If the grass is short it should be occasionally 
swept, in this manner removing a good deal of the manure. An
other important point is to always have around the house a space 
of gravel, upon which the birds should be fed, and if swept once 
or twice a week this will have a wonderful effect in preserving 
the purity of the grass portion. Anyone who has observed poul
try will know how fond they are of constantly being near the 
house, and thus the greater portion of their droppings falls within 
its immediate vicinity. The shape of the run also has a great 
bearing upon the length of time it will remain untainted, a long 
narrow run being much superior to a square one. I have proved 
by my own experience how true this is, and probably a long and 
narrow run, containing the same amount of space will remain 
pure twice as long. It is unnecessary here to go into a full 
explanation of why this is so, but I may state the fact, which 
I am confident is quite correct. If the space at one's disposal 
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is very limited it is a good plan to divide it into two equal parts, 
placing the house in the middle. During one year one-half 
would be available for the fowls, the other being planted with 
some quickly growing vegetables, the order being reversed the 
year following. The vegetable growth has the effect of quickly 
using up the manure, and in this manner quite a small plot of 
land can be heavily stocked with poultry for an unlimited num
ber of years. If the soil becomes at all foul it is a good plan to 
water it with a I per cent solution of sulphuric acid, or to apply 
a light dressing of gas lime." 

IV. EXERCISE. 

If poultry are to be in good condition, and maintain their 
normal resistance to disease they must exercise. As chicks they 
will do this on the range. As adults ( in climates like that of 
Maine) the most feasible way to bring this about is to provide 
litter and make the birds scratch for their feed. 

V. EX'l'ERNAL PARASITES. 

In hygienic poultry keeping the birds must be.kept reasonably 
free at all times of lice, mites, and all other forms of external ·-, 
parasites. Directions for dealing with this matter are given in 
detail farther on in this book in the chapter on External Para-
sites. It is desired here merely to call attention to the matter 
as one of the general principles of hygienic poultry management. 

VI. DISPOSAL OF DEAD BIRDS. 

The poultry plant which does not have some dead birds to 
dispose of from time to time has yet to be started. Just in con
nection with the disposal of such dead birds is one of the weak
est points in poultry sanitation as too commonly practiced. The 
number of poultry keepers who throw dead birds on the manure 
pile or out on a temporary unused field is much too large. This 
is a short sighted and dangerous procedure. Anyone who con
tinues for a long enough time to dispose of his dead birds in 
such a way is tolerably sure, sooner or later, to be wiped out of 
business by an epidemic, with a thoroughness and despatch which 
will leave him wondering what in the world has happened. 

The most sanitary method of disposal of dead bodies is crema
tion. Wherever it is possible every dead bird should be burned 
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just as soon as may be after death has occurred. In many cases, 
however, a farmer or poultryman is not so situated as to be able 
to burn dead animals without too great an expenditure of time 
or labor. In this event burial is about the only alternative, and 
here, as in the song, it is wise to -dig the grave "both wide and 
deep," especially deep. Otherwise, through the aid of foxes, 
dogs, skunks, or other creatures, the dead may "rise again" in 
a literal and most insanitary manner. 

VII. ISOLATION OF SICKNESS. 

Whether one expects to treat the bird or to kill it, every indi-
7.1idual that shows signs of sickness should _be removed from the 
general flock. When the bird has been isolated a decision as to 
what will be done about the case can be reached at leisure, and 
in the meantime the flock is not subjected to the danger of in
fection. This is an important matter with young chickens as 
well as with adult stock. 

THE ESSENTIALS OF POULTRY HYGIENE. 

-.-:' To summarize this discussion of poultry hygiene ancl sanita-
tion it may be said that the essentials in the hygienic and sanitary 
management of poultry are 

1. CLEAN HOUSES. 
2. CLEAN AIR. 
3. CLEAN· FooD. 

4. CLEAN WATER. 
5. CLEAN YARDS AND CLEAN RANGE. 

6. CLEAN INCUBATORS AND BROODERS. 

7. ~LEAN BIRDS, OUTSIDE AND INSIDE. 



CHAPTER III. 

THE DIAGNOSIS OF THE DISEASES OF POULTRY. 

The first thing that the poultry keeper whose birds are ill 
wants to know is: "What ails my chickens?" Before he can 
use this or any other book on poultry diseases effectively in 
getting advice for the treatment of disease he must diagnose 
the trouble. It is the purpose of this chapter to help him do 
this, and in this way make this book more useful to the practical 
poultryman. At the outstart it should be said that the abso
lutely certain differential diagnosis of particular diseases of 
poultry, by the farmer or poultryman, either on the basis of 
external symptoms or post-mortem examination is in nearly 
every case impossible. The best that can be done practically 
is to determine into what general class of diseases a particular 
trouble falls. 

There· are two general sources of information upon which to ~ 
base a diagnosis of disease. These are : 

I. External symptoms. 
II. Post-mortem examination. 

EXTERNAL SYMPTOMS, WITH A TABLE TO AID IN THE IDENTIFI

CATION OF THE CHIEF CLASSES OF POULTRY DISEASES. 

There are certain external symptoms which are characteristic 
in a way of nearly all diseases. These symptoms merely indi
cate that the bird is sicli: ,· they are of no value for purposes of 
differential diagnosis. · 

These general symptoms of illness may be described as fol
lo~s: A sick fowl is usually quiet, and does not move about 
unless disturbed. It stands or sits with the neck contracted so 
that the head is pulled well in to the body, giving the bird a 
"humped up" appearance. The eyes are often closed, entirely 
or partly, giving the bird a sleepy appearance. Often the 
feathers are roughened and stick out all over the body. The 
comb and wattles may be dark or, on the other hand, may be 
very pale. 
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When a bird shows these general symptoms of illness it should 
be picked up and isolated and an effort made to obtain a more 
precise diagnosis. In doing this the following table of the chief 
external symptoms may be found of use. 

This table aims to direct one to the discussion of general 
classes of disease. The identification of special individual dis
eases should be attempted only after reading over the chapters 
covering the generJ.l class involved. In general it should be 
kept in mind that this table is not intended to tell the readert 
what the disease he finds is, but solely to tell him what parts of 
this book to read in any given case in order to make a diagnosis. 

Table of External Symptoms which may be of Some Value in 
Differential Diagnosis. 

The numbers in brackets denote the pages to be consulted. 

SYMPTOM. Diseases which the symptom named may indicate. 

I 

Abdomen swollen .......... Peritonitis (72), Dropsy (73), Wbite diarrhea (181). 

Belching of gas ............. Inflammation of crop (34). 

Breathing abnormal (i. e.), Diseases of the respiratory system (85), 
too rapid, too slow, wheez- Arsenic poisoning (44), Pericarditis (112), 
ing, whistling, snoring or Gapes (195), Air-sac mite (110). 
in any different from nor-
mal. .................... ; .. 

Choking ..................... Arsenic poisoning (44). 

Comb, pale .................. Tuberculosis (57), Dropsy (73), Air-sac mite (110), 
Infectious leuk:£mia (ll4), White diarrhea (181). 

Comb first pale, but later Enteritis (39). 
dark ...................... . 

Comb, very dark ............ Liver disease (47), Blackhead (53), 
Congestion of lungs, (107), Pneumonia (108). 

Comb, yellow ................ Liver diseases (47), Visceral gout (121). 

Comb, with white, powdery Wbite comb (150). 
scurf ...................... . 

Constipation ................ Simple constipation (41), Indigestion (42), 
Inflammation of oviduct (165). 

Convulsions ............ , ... Arsenic poisoning (44), Copper, lead or zinc poisoning (44), 
Epilepsy (119), "Harvest-bug" (145). 

Cough ...................... Diseases of the respiratory system (85). 

Crop, enlarged and bard ... Crop bound (32). 

Crop, enlarged and soft ..... Inflammation of crop (34), Enlarged crop (36), 
Gastritis (36). 

Diarrheci .... .............. Diseases of the alimentary tract (32), Arsenic poisoning (44), 
Copper, lead or zinc poisoning (44), Blackhead (53), 
Tuberculosis (57), Cholera (66), Roup (90), 
White diarrhea (181). 

Nostrils. discharge from ... Diseases of the respiratory system (85). 

Emaciation ................ Tuberculosis (57), Aspergillosis (104), Visceral gout (121) 
Mites (132), White diarrhea (181). 



24 POULTRY DISEASES AND THEIR 'fREATMENT. 

Table of Erternal Symptoms-Concluded. 

The numbers in brackets denote the pages to be consulted. 

SYMPTOM. Disea-,es wbich the symptom named rnay indicate. 

Eye, expansion of pupil. ... Arsenic poisoning (44). 

Eye, sticky discharge from. Catarrh (87), Roup (90). 

Pace, swollen ............... Roup (90). 

Droppings, bright emerald 
green ...................... Cholera (66). 

Fever. marked .............. Peritonitis(72), Aspergillosis (104), Infectious leuka:-mia (114), 
lnflamm1ttion of oviduct (165). · 

Lameness ................... Tuberculosis (57). Aspergillosis (104), Rheumatism (123). 

Legs, roughened, with 
Scaly leg (135), Bumble foot (202). 

scales raised ............... Scaly leg (:35). 

Mouth, mucous discharge 
from ....................... Congestion of the lungs (107), Pneumonia (108), Gapes (195). 

Mouth. white, cheesy 
patches in ................. Roup (90), Canker (103). 

Nausea and Vomit'infJ ..... Inflammation of the crop (34), 
Copper, lead or zinc poisoning (44). 

JYeck, bent backward ....... Strychnine poisoning (45), Congestion oftbe brain (119), 
Wry neck (123). 

Neck, limp ...... _ ............ Limberneck (123). 

Paralysis .................. Copper, lead or zinc poisoning (44), 
Strychnine poisoning (45), Apoplexy (118), 
Heat prostration (118). 

Saliva. copious secretion ... Arsenic poisoning (44). 

Skin, putted out in blisters. Emphysema (194). 

Skin, scaly and incrustfld ... Body mange (144), Favus (147). 

Stagge l'ing .... .............. Congestion of the brain (119), Leg weakness (192). 

Thirst. excessive ............ Hypertrophy of the liver (50), Peritonitis (72), 
Aspergillosis (104), Tapeworms (76). 

Tongue. hard and dry ...... Pip (102), Diseases oftbe respiratory system (85). 

Tumors on bead ............ Roup (90), Chicken pox (150). 

Urates. yellow .............. Cholera (66). 

Vent, mass of inflamed tis-
sue projecting from ....... Prolapse of oviduct (167). 

Vent, skin inflamed ......... Vent gleet (177). 

POST-MORTEM EXAMINATIONS. 

Whenever a bird dies from a cause not entirely clear to the 
poultryman a post-mortem examination should be made in order 
to learn, if possible, from the condition of the internal organs 
what it was that caused death. The poultryman should familiar
ize himself with the appearance of the internal organs in a nor-
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mal state of health, so that he may at once recognize any de
parture from these normal conditions. 

The following directions and general advice regarding the 
making up of autopsies is taken from the English poultry jour
nal "Poultry": 

"How to make a post-mortem examination, so that these vari
ous organs can be seen and examined, and so that a general 
opinion can be formed as to their condition of health or other
wise. Let it be understood that a very large number of poultry 
which die are victims of wme entirely simple complaint, such 
as enlargement of the liver, or tuberculosis in the lungs. These 
complaints are easily recognizable, and there is no reason at all 
why any farmer or amateur poultry keeper should not be able 
to form a general opinion as to whether his poultry are dying 
off from some such complaint as one or other of these. Take 
the dead bird and lay it on a wooden table or on a piece of strong 
board, breast uppermost. Spread out the wings and the legs, 
putting a small- nail through the joint of each wing and through 
the center of each foot. It is not necessary for the bird to be 
entirely plucked; it will be enough to pluck the breast, and when 
this has been clone pinch up the skin at the point of the breast 

\ bone, and cut it straight through from the vent to the crop. 
Having done this, draw back the skin on both sides so as to leave 
the flesh fully exposed, and then with a sharp knife cut through 
the flesh on both sides of the breast bone, and with a strong, 
blunt pointed pair of scissors, cut out the center of the breast 
bone entirely, taking particular care in doing so not to injure 
the heart, as a flow of blood from the heart will interfere with 
subsequent operations. When this has been done the principal 
organs will be seen clearly exposed." 

"First of all examine the liver. To be perfectly healthy, it 
should be of a rich chocolate brown color, free from any specks, 
and free from any discoloration ( although there are sometimes 
post-mortem discolorations at the edges, which are easily recog
nizable). If the liver contains any specks it is unhealthy, as 
it should not be what is known as pasty or rotten. Healthy and 

t-. firm to the touch and of the proper color, is the general descrip
tion to apply to the liver. The heart should then be looked at, 
and it should also be quite firm, free from any excessive cover
ing of fat, and also quite free from little nodules of tubercu-
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losis. Another thing about the heart is that it should be even 
lobed-that is to say, it should not be distended on one side and 
empty on the other; if it be so, the probability is that the bird 
has died from heart failure, and supposing it is known that the 
bird did die suddenly, this can at once be accepted as the cause
syncope, failure of the heart's action, which always ends in very 
sudden death, the bird simply dropping down dead without any 
warning. The lungs, which will be seen on either side at the 
back of the heart, are spongy looking bodies of a pink color. 
If a piece of one of the lungs can be cut off and be placed in a 
bowl of water it should float, not sink, or it will be unhealthy. 
Always look at the lungs for tuberculosis, which is usually to be 
detected there,* and is indicated by little cheesy nodules· in the 
substance of the lungs, which cannot possibly be mistaken; some
times the lungs and the heart will all be eaten by these tuber
culous masses. If no disease has been found so far, proceed to 
examine the crop and the gullet, also the windpipe. With re
gard to the crop, it might almost be examined first if it is full 
of food, and apparently in a state of congestion, to see whether 
there be a stoppage in the opening from the crop to the pro
ventricle. The gullet and windpipe can also be examined to see 
if there is anything unhealthy about them. Similarly an exam
ination can then be made of the intestines, and in the case of a 
hen the egg organs can be carefully dissected to see whether 
there is a broken egg, or whether any egg substance has escaped 
into the cavity of the abdomen and set up inflammation." 

"There is no difficulty about making an examination of the 
skull, and the amateur with a little practice will very easily be 
able to do this. The way to set about it is to start at one corner 
of the mouth, and with a pair of sharp pointed scissors cut 
around the skull to the other corner of the mouth; it will then 
be quite an easy matter to lift up the skull from the back, and 
the brain will be clearly seen. This should be perfectly clear, 
and if there be any trace of a slight effusion of blood, it will be 
positive evidence of an apoplectic seizure, and will confirm the 
symptoms of apoplexy, which are delirium, resulting, after a few 
hours or a few days helplessness, in death. These, then, are 

* This is usually not the case (see below p. 62). This writer has 
probably mistaken aspergillosis lesions of the lungs for those of tuber
culosis. Note added by compiler. 
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the principal points, and any amateur can make a simple matter
of-fact examination such as has been described, very often with 
considerable satisfaction to himself." 

In order to get the benefit of the descriptions given in this 
book of the post-mortem appearances of organs in various dis
eases, the poultryman should proceed as follows. If the liver .r 
for example, of a dead bird appears to be abnormal, look up in 
the index of this book the entry "Post-mortem appearance of.'' 
Under this will be found a heading "liver," followed by the page 
numbers 40, 47, 49 to 56, 61, 68, 113, 115, 121, 188, 194. 
This means that on each one of the pages listed will 
be found a description of the post-mortem condition of 
the liver in a bird dying of some particular disease. Similar 
entries are made for other organs. In this way the post-mortem 
examination may be made to aid directly and quickly in the 
diagnosis of disease. 



CHAPTER IV. 

POUL'l'RY MATERIA MEDICA. 

It is the purpose of this chapter to give an account of the 
drugs and remedies which the poultryman will find it well to 
be supplied with; directions for making various solutions; tables 
of weights ancl measures and the like. 

THE MEDICINE CHEST. 

The following drugs ancl medicines will be found useful to 
have at hand. 

Calomcl ( subchloride of mercury) .-"This is a very useful 
alterative medicine for fowls, r grain pills frequently having a 
good effect on the liver. When given it should be followed in 
two hours by a dose of castor oil. Some authorities oppose the 
use of mercury in any form for poultry, but there have been 
numerous cases when it has produced good results." (Brad
shaw.) 

Cayenne .-"ls considered to be an excellent liver stimulant 
when given in small quantifies. In cases of colds it is also use
ful, and forms one of the ingredients in the spices so much used 
to stimulate winter laying." (Bradshaw.) 

Catcchu.-"In powder or tincture form, in combination with 
powdered chalk, is a good remedy for diarrhea. The average 
dose of powdered catechu is from 2 to 5 grains, and of the tinc
ture from 2 to 5 drops." (Bradshaw.) 

Castor oil.-"Although apparently paradoxical, this is one of 
the best remedies for diarrhea. The latter is frequently due to 
some fcetid matter in the intestines; a dose of oil will usually 
remove this, ancl often diminish the diarrhea. It is also used 
in cases of crop-bound fowls. A teaspoonful poured down the 
throat, and the mass kneaded with the fingers, and then warm '"'!"'• 

·water poured down will soften the matter, and frequently effect 
a cure." (Bradshaw.) 

Epsom salts ( magnesium sulphate) .-"Is one of the simplest, 
cheapest, and most effective poultry-yard drugs. It is useful in 
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liver disease, diarrhea, and many other complaints. Half a 
teaspoonful for a full-grown fowl is a standard dose. It can 
be mixed in the so£ t food, but is more effective by starving the 
fowl for a few hours, dissolving the salts in warm water, and 
pouring it down the bird's throat. Epsom salts always act best 
accompanied with a good quantity of water." (Bradshaw.) 

The following table of doses of Epsom salts for young birds 
has been worked out by Gage and Opperman: 

AGE OF BIRD. I A:IIOUNT PER BIRD __ I _____ How ADMINISTERED. IN GRAINS. 

1 to 5 weeks T - 10 g~:i~s -
5 to 10 weeks 7 ........ f 15 grains 

fg ~e~:tt;~siiio;;ths:; ~g ~~:~~~ 
6 months to 1 year .... I 35 grains 
1 year and over.. . . . . . 40-50 grains 

I 

In feed 
In feed 
In feed 

! Two teaspoonful of water 
to every 30, 40 or 50 
grains of salt. 

Cotton Seed Oil.-"Olive and salad oils are useful when hens 
are egg-bound, for diarrhea, and also for external use in dress
ing torn combs and other wounds. In eye troubles it takes the 
place of a simple lotion." (Bradshaw.) 

Bichloride of mercury, I to moo solution.-To make this the 
simplest way is to buy of the druggist bichloride of mercury 
tablets, and ask him to label the box to show how much water 
a tablet must be dissolved in to make a r to 1000 solution. If 
one desires to mix it up for himself ask the druggist to make 
up some I gram ( 15_¼ grain) powders of bichloride of mer
cury. Dissolve I of these powders in a quart of water. Put 
in enough laundry bluing so that the color will be deep blue. 
Then the solution, which is highly poisonous, will never be mis
taken for water. 

"I to 1000 bichloride" is a germicide and disinfectant for 
external use, cleansing wounds and the like. 

Medicines in Tablet Form.-One of the most convenient 
forms in which medicines may be administered is in tablets. 
Wholesale and mail-order drug houses carry extensive lines of 
these graded as to dosage. They may be administered to poul
try very easily and conveniently by holding the bird's mouth 
open with one hand and with the other thrusting the tablet far 
enough back in the throat so it will be swallowed. 

The following list of tablets will be found useful to the poul
tryman. They fairly well cover the medicines recommended in 
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the body of this book. Any poultryman may get these either 
from his local druggist, or if he cannot furnish them, they can 
be purchased by mail at approximately the prices named from 
The Frank S. Betz Co., Hammond, Indiana. 

Price 
per rooo 

Salicylic acid, 2,½ gr.. . . . . . . . . . . . . . . . . . . . .70 
( For use in rheumatism.) 

Aconite root, I-IO gr.. . . . . . . . . . . . . . . . . . . . .50 
(For use in fevers.) 

Antiseptic tablets, Blue, Corrosive sublimate, 
7.3 grs.; Ammonium chloride; 7.7 gr. 
Price, 35c. per roo. 

(For making I to rooo bichloride solu-
tion. One tablet dissolved in I pint of 
water gives a solution of that strength.) 

Bismuth subnitrate, I gr.. . . . . . . . . . . . . . . . . .80 
(For intestinal irritation.) 

Calomel, ¼ gr........................... .40 
Iron, Quinine and Strychnine. . . . . . . . . . . . . .80 

(For use as a tonic, dose 3 per day.) .~ 
In administering tablets in the manner suggested care should 

be taken to see that they are swallowed, and not coughed up. 

AN ANTISEPTIC OINTMENT FOR USE ON CUTS AND WOUNDS OF 

ALL KINDS. 

The following ointment may be made up by the poultryman 
and will be found useful in the treatment of cuts, sores and 
wounds of all kinds of poultry and stock in general. 

Oil of origanum. . . . . . . . . . . . . . . . . . . . . . I oz. 
Cresol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¾ oz. 
Pine tar . . . . . . . . . . . . . . . . . . . . . . . . . . . . I oz. 
Resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I oz. 
Clean axle grease . . . . . . . . . . . . . . . . . . . . 8 oz. 

Melt the axle grease and resin and stir in the other ingredi
ents. Pour off in a tin box or can to cool. In making this, clean 
axle grease from a freshly opened can should be used. 
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TABLES OF APOTHECARIES WEIGHTS AND MEASURES AND THEIR 

METRIC EQUIV ALE~NTS. 

APOTHECARIES WEIGHTS. 

Pound Ounces (Troy) Drachms Scruples Grains Grams. 
1 = 12 = 96 = 288 = 5760 = 373.23 

1 8 24 480 = 31.10 
1 3 60 = 3.9 

1 20 = 1.30 

APOTHECARIES MEASURE. 

Gallon Pints Fluidounces Fluidrachms Minims Cub. cm 
1 8 128 1024 61440 = 3785.00 

1 = 16 128 7680 = 473.ll 
1 8 480 = 29.57 

1 60= 3.75 

COMMON MEASURE. 

A teacup is estimated to hold about 4 fiuidounces, one gill. 
At wineglass " " 2 " " 
A.~[tablespoon " 1 " " 

A teaspoon " l
2
fiuidrachm. 



CHAPTER V. 

DISEASES OF THI<: ALIMEN1'ARY TRAC'l'. 

The arrangement of the digestive organs in birds differs from 
that in other domestic animals in that the mastication of the 
food does not take place in the mouth. The food of birds, con
sisting mainly of grains and seeds, is swallowed whole into the 
crop. It remains here until it is completely softened by the 
juices secreted by this organ. The food then passes into the 
stomach (proventriculus) where it is mixed with still other 
juices, and then into the gizzard. The muscular walls of the 
gizzard grind the softened food against the small pebbles (grit) 
·which the bird picks up, until it becomes a paste. This paste is 
then passed into the intestines and mixed with the secretions 
from the liver, pancreas and the intestines themselves. The 
nutritive elements of the food are transferred through the intes
tinal walls, by means of the activity of the cells composing these 
walls, into the blood and are carried to various parts of the 
animal to be used in building up the tissues. 

In the wild state birds are forced to hunt for their own food. 
They go about gathering in a few seeds here and there but 
probably at no time is the crop overloaded. Under conditions 
of domestication the birds are fed only once or twice a day and 
thus the crop is of ten gorged with a day's supply of food. 
Further the lack of sufficient grit, lack of exercise and the feed
ing of rich, soft mashes cause the birds to be predisposed to
wards indigestion. Under these conditions poultry are subject 
to a large number of disorders of the digestive system. 

DISEASES OF THE CROP. 

Impacted Crop ( Crop Bound). 

In general two immediate causes may be given for birds be
coming crop bound. (I) The thin muscular walls may be para
lyzed either through over-distention with dry grain or through 
some disease, as cholera and diphtheria. ( 2) The opening into 
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the lower portion of the cesophagus may become clogged by long 
straws, feathers or other substances. In either case the crop 
fails to empty itself while the bird continues to eat until the 
crop is greatly distended and packed solid. 

Impacted crop is a common disease of poultry. A large 
number of things have been assigned as a cause for this trouble. 
It is probable that the real cause lies in low vitality due to im
proper feeding and indigestion. On this point Robinson says: 
''We say that the dry hay the fowl may take into the crop 
causes impaction, but the fact is that it is only in occasional 
instances that it does cause impaction. Far oftener the fowl 
eats dry hay or corn fodder till- its crop is bulging, and is never 
seen to be at all the worse for it. I have seen this so often, 
that though an occasional case of impacted crop might properly 
be attributed directly to the overloading of the crop, the occur
rence of a number of such cases in a flock at about the same 
time, would suggest that the real cause was indigestion, or weak 
digestion. I have repeatedly given fowls, which all their lives 
had been handled to make and keep digestive organs in first 
class condition, all other conditions for developing cases of 

-~ impacted crops, but have never been able to get a case that 
way." 

Treatment.-If a large number of crop bound birds occur in 
a flock, it should be taken as a sign that something is wrong in 
the management. Measures should be taken to correct errors 
in feeding and thus give the birds a more vigorous digestion. 
In such epidemics other evidences of indigestion are usually 
pr.esent and the particular treatment of the flock will depend 
largely on these other symptoms. In general the birds should 
not be fed too much at any one time and they should be encour
aged to take as much exercise as possible, and should have plenty 
of green food. 

When a crop bound bird is found it must be treated indi
vidually. Treatment in such individual cases is quite often suc
cessful. Tht profitableness of such treatment must be decided 
by every poultryman for himself. If the crop bound condition 
is discovered and treated at the beginning of the trouble the 
bird will usually recover quickly and may make a profitable 
fow 1. On the other hand if the condition has become chronic 
the vitality of the bird is greatly lowered. In this latter case 

3 
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i!: may recover but it will be a long time before it will repay 
the owner for his trouble and feed. 

If swelled grain is the cause of the impaction the bird may 
of ten be successfully treated without an operation. In this case 
first give the bird a tablespoonful of castor oiL After allowing 
this a little time to work into the crop begin to knead the hard 
mass. After this mass has been softened hold the bird with 
head downward and attempt to work the grain out through the 
mouth. If unsuccessful in this or if the impaction is due to 
clogging with straw or other material it will be necessary to 
open the crop. 

The following method for this operation is given by Sanborn 
( Farm Poultry Doctor) : "If someone can hold the bird for 
you it will make the operation easier. Pluck out a few feathers 
and then cut through the skin over the crop a line about I inch 
long. This cut should be in the median line of the body. Then 
make an incision ¾ of an inch long through the crop. The 
distention of the crop will cause the opening to gape, and the 
mass will be in plain sight. With toothpicks, blunt pointed scis
sors, tweezers, or similar tools, take out the contents of the crop. 
This done run the finger into the crop and make sure that there 1-

is nothing remaining to obstruct the ot~tlet to the organ. When 
sure all is right, take 3 or 4 stitches in the opening in the crop, 
making each stitch by itself and tying a knot that will not slip. 
Then do the same thing to the cut in the skin. For stitches use 
white silk ( or if nothing better can be obtained) common cotton 
thread, number 6o. Keep the bird by itself for a week, feeding 
soft food." 

The above operation is not a difficult one and is usually suc
cessful. Care should be exercised to have the hands and instru
ments thoroughly clean. After the contents of the crop have 
been removed the wound and the empty crop itself should be 
thoroughly washed out with clean, warm ( rn8° to I rn° F.) 
water. The edges of the skin wound should be well greased 
with vaseline. It is well to feed the bird only milk for the first 
clay or two. 

Inflammation of the Crop. 

Inflammation or catarrh of the crop usually accompanies more 
or less general disturbances of the digestive system. As a result 
of the irritated condition of the mucous membrane the functions 
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of the crop are disturbed or arrested. It is said to be caused 
by eating indigestible, decayed, or poisonous food. "The foods 
and substances specially mentioned as causing inflammation of 
the crop are: Decomposed meats and putrid foods of any kind, 
unslaked lime, paint skins, rat poison, excessive use of condi
rrents and spices, milled by-products containing too large pro
portions of hulls or other indigestible fibrous particles. Salmon 
notes that it may result from the presence of worms in the crop, 
and that it occurs as a complication with thrush, diphtheria, and 
cholera. It also occurs frequently with gastritis." (Robm
son.) 

Diagnosis.-"The most prominent symptom is distention of 
the crop, and on examination the swelling is found to be soft 
and due to accumulated liquid or gas, mixed with more or less 
food. The birds are dull, indisposed to move, and there is 
belching of gas, loss of appetite and weakness. Sometimes there 
is nausea and the affected bird attempts to vomit. Pressure 
upon the crop causes the expulsion through the mouth of liquid 
and gas having an offensive odor due to fermentation." ( Sal
mon.) 

Treatment.-The first step in the treatment of this disease is 
to empty the crop as completely as possible. This can be done 
by holding the bird head downward and carefully pressing and 
kneading the crop. After most of the contents have been ex
pelled in this way give the bird several spoonsful of lukewarm 
water and then empty the crop as before. Give a slight purga
tive such as a small teaspoonful of castor oil. The bird should 
be kept without food for 12 to 20 hours and then fed sparingly 
on soft, easily digested material. Salmon recommends giving 
2 grains of subnitrate of bismuth and ¼ grain of bicarbonate of 
soda in a teaspoonful of water to relieve irritation and to correct 
acidity. Salicylic acid, I grain to an ounce of water, is also recom
mended. The dose is 2 to 3 teaspoonfuls. Hill recommends 
the feeding of mucilaginous fluids such as barley-water, thin 
solution of gum, etc. • If the inflammation is due to eating poi
sons antidotes as given farther on ( Chapter VI) should be used. 

If· inflammation of the crop is at all general throughout the 
flock an effort should be made to remove the cause. It is well 
to change the feed and give the birds more exercise. The addi
tion of fine charcoal ( small chick size) to the mash will of en be 
of service, as the birds eat more of it in this way than when the 
charcoal is in a box by itself. 
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Enlarged Crop. 

"The crop sometimes becomes very much enlarged and promi
nent, but hanging loosely, not bulging and hard, as in impaction 
of the crop. This form of permanent enlargement and displace
ment is called enlarged crop, slack crop, or pendulous crop. It 
may exist with little inconvenience and detriment to the fowl." 
(Robinson.) 

According to Sanborn the cause of this is irregular feeding 
resulting in overloading. Robinson, however, says that while 
"this may be the cause in a great many cases, yet it can hardly 
be the sole cause, for cases of slack crop are not infrequently 
found in fowls that have been well and regularly fed. If a 
fowl is fed heavily, and from any cause ( as indigestion) the 
crop remains full and distended too long, though this condition 
may in time be relieved in the natural way without interferenc.e 
of the keeper, the effect on the crop is the same as if the over
loading had occurred because of irregular feeding. If this con
dition is repeated several times the walls of the crop become in 
some degree permanently distended." 

An enlarged crop and an enlarged or "baggy" abdomen are 
frequently associated in the same bird. These are probably due 
to too heavy feeding without sufficient intervals between meals 
and without sufficient exercise. 

Trcatment.-As stated above, a "baggy" crop often gives little 
or no apparent inconvenience to the fowl. In the case of a very 
valuable bird it might be worth while to operate. Sanborn states 
that this defect can be remedied by cutting out of the enlarged 
portion of the crop a diamond or oval shaped. piece of tissue 
about 2 inches long and I inch wide. The edges should be 
sewed together and treated as directed for impacted crop. (Cf. 
p. 34). The general surgical methods described in the chapter 
on Poultry Surgery ( Chapter XX) should be followed. 

DISEASES OF THE STOMACH ( PROVENTRICULUS). 

Inflammation of the Stomach-Gastritis. 

The stomach or proventriculus in fowls is a rather small or
gan. It is a thick,_ glandular walled section of the alimentary 
canal lying between the crop and the gizzard. Inflammation of 
this organ is usually associated with a similar disturbance of the 
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crop. In a few cases there appears to be inflammation of the 
stomach alone. Diagnosis in this case is very difficult. 

The cause of gastritis is usually regarded as the same as that 
of inflamation of the crop ( cf. p. 34). 

Diagnosis.-In general the symptoms are very similar to those 
in cases of inflamation of the crop ( see p. 34). The birds 
present the general appearance of being sick, viz., loss of appe
tite, indisposition to move and roughness of plumage. Con
stipation quite often accompanies gastritis. However, if the 
inflammation extends to the intestines there may he diarrhea. 

Treatment.-"If the disease is identified in its early stages, 
seek for its cause and endeavor to overcome it by removing the 
cause. Change the ration and give more easily digested food 
with some meat. Feed regularly, often, and a small quantity 
at a time. Give some cooked food with barley water or milk 
for drink, or put 20 grains of bicarbonate of soda to a quart of 
drinking water. In severe cases give 2 grains of subnitrate of 
bismuth 3 times a day in a teaspoonful of water. Counteract 
constipation with Epsom salts ( 20 grains) or castor oil ( one 
teaspoonful) once a day as long as may be necessary." ( Sal
mon.) 

"Give rice water for drink, soft mash made with the water 
in which clover hay has been cooked. Arsenite of copper, ¾ 
grain to each quart of the rice water (drink) will do for medi
cinal treatment." (Sanborn.) 

As Robinson points out the important thing in treating this 
disease is to change the food in so far at least as to remove the 
cause of the trouble. Medical treatment without the removal 
of the original cause will be of little avail. The addition of fine 
( chick size) charcoal to the mash and the generous use of good 
green food are recommended. 

DISEASES OF THE INTESTINES. 

Simple Diarrhea. 

In many fowls .a condition of mild diarrhea is chronic through
out the life time of the bird. Again birds often acquire a slight 
diarrhea which will last for a longer or shorter time, but never 
becoming severe. In either of these cases the bird shows no 
symptoms of disease other than the watery droppings. No 
doubt such attacks are in some degree detrimental to the best 
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health of the bird. In most cases of this simple diarrhea the 
bird will recover without any treatment. Nevertheless the care
ful poultryman will watch his dropping boards for signs of 
"looseness." When such are found in any quantity the methods 
of feeding and housing should be carefully examined to see if 
the cause does not lie in them. 

Concerning the normal droppings of fowls,· Robinson says: 
"Normally the droppings of fowls are rather dry, retain the 
shape in which they are voided, and may readily be removed, 
leaving the spot on which they had fallen either slightly stained'. 
or not at all." 

Further, about r-3 of the normal droppings consists of a whit
ish substance. This is the uric acid and urates excreted by the 
kidneys and is removed from the cloaca along with the feces. 

"Without marked departure from the normal, droppings may 
be wet-watery-with a tendency to flatten on the surface on 
which they rest. On boards they moisten the surface for some 
distance around them. * * * It is perhaps most appro
priately described as "looseness." It is not diarrhea, though 
fowls having it are probably more susceptible to intestinal dis
eases than others. Mere looseness of the bowels is not accom
panied by any offensive odor. 

"When the excrement becomes so£ t and pasty or liquid in 
consistency and whitish, yellowish, greenish or brownish in 
color, and has a more or less marked offensive odor, the con
dition is properly described as diarrhea. The evacuations in 
diarrhea are of ten of such consistency that the water in them 
is not readily taken up by absorbents with which they come in 
contact, and they are decideclly nasty, not only adhering to 
utensils used in removing them, and making ordinary cleaning 
difficult, but soiling the feathers of the fowls and sticking to 
roosts, nests and feed troughs." (Robinson.) 

Diarrhea may result simply from an upsetting of the digestive 
organs clue to improper feeding or it may be a symptom of some 
more serious disease. Simple diarrhea may arise from the pres
ence of indigestible matter in the alimentary canal, it may be 
due to exposure to heavy rains or to draughts in the roosting 
house. In the latter cases a cold develops which affects the 
bowels rather than the head and lungs. Diarrhea from colds 
occurs much more frequently than is generally supposed. This 
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form of diarrhea can often be recognized by the greater amount 
of frothy mucus in the excrement. Young stock are much more 
susceptible to diarrhea from colds than are adult birds . 

. Among other common causes of simple diarrhea may be men
tioned soured or decomposing food, too much green food at 
irregular times, too free use of animal food, allowing the birds 
access to water which has become soiled with excrement and 
allowed to stand in the hot sun until about putrid. Whatever 
may he the inducing factor the immediate cause is excessive 
bacterial fermentation in the alimentary canal. 

Treatment-Simple diarrhea will usually require no treatment 
other than removing the original cause. This latter is by far the 
more important thing to be done. If neglected the condition 
may become chronic and may result in more serious disturbances 
of the alimentary system. It is often beneficial to replace part 
of the bran in the mash with middlings or low grade flour. 
Where in addition medical treatment seems desirable the first 
thing to do is to remove the fermenting material from the intes
tinal canal. This can be clone with Epsom salts, using a small 
half teaspoonful to each bird. This should be dissolved in water 
and used to mix the mash. If more convenient a teaspoonful 
of castor oil may b€ given each bird. If the diarrhea is per
sistent Hill recommends 3 to 6 drops of chloroclyne as an unfail
mg cure. 

Enteritis-Dysentery. 

For practical purposes we may associate most of the severer 
forms of diarrhea with the above names. Simple diarrhea was 
defined as either a temporary or chronic affection of the intes
tines from which the bird appeared to suffer but little. Prac
tically its only symptom is the watery or discolored discharge. 
U nd~r the names of enteritis, dysentery or severe diarrhea there 
are listed several of the more serious infections of the intestines. 
F.rom the medical standpoint enteritis is the name given to affec
tions of the small intestines while dysentery is applied to the 
disease in the large intestine. The latter is usually accompanied 
by mucous and bloody discharges. In the diseases of poultry, 
however, it is hardly necessary for anyone other than a patholo
gist to distinguish betwen the~e different forms. 

Etiology.-A variety of causes are responsible for these more 
acute forms of intestinal trouble. It may be a bacterial inf ec-
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tion coming from filthy conditions. Foul drinking water, putrid 
meat or decaying food of any sort may be predisposing causes. 
Toxic enteritis or poisoning is caused by the birds eating such 
things as paint skins, lye, unslaked lime, salt, ergot of rye, 
arsenic and copper (in spraying mixtures) (cf. p. 44). Fur
ther simple diarrhea may d~velop into the more acute form. 
This latter is due to improper food, water or housing, and is 
probably closely associated with bacterial enteritis. Various in
testinal parasites may cause severe diarrhea. 

Diagnosis.-It is often very difficult to distinguish between 
the different infections of the intestines in the living birds. 
Woods ( Reliable Poultry Journal) gives the following symp
toms of enteritis: "The affected bird is inactive and <lumpish. 
The comb is at first pale and limp, and later becomes dark and 
purplish. There is an abundant dark or greenish diarrhea. 
Diarrhea may become bloody. The bird appears sleepy and 
unwilling to walk around. The bird may be sick a week or 
several weeks before death takes place. Some birds recover 
without treatment. The appetite may be voracious, or the birds 
may refuse to take food. The crop may be full of food, or 
may contain only a little slimy fluid. When the bird dies, the 
comb is always dark. Often the bird may.appear <lumpish and 
sleepy, and show a bad diarrhea; the owner, picking the bird 
up to examine it, finds it has lost weight; holding it head down
ward, a stringy, dirty liquid runs from the mouth, and death of 
the bird soon follows. In such cases, the bird has been sick 
several weeks before it was noticed. Examination of the body 
after death shows the liver enlarged or shrunken, according to 
the duration of the disease. If of long duration the liver is 
shrunken. The spleen is usually enlarged. The intestines are 
inflamed and are full of mucus." 

"The evacuations may show any or all of the color conditions 
commonly observed in cases of severe diarrhea, watery, mixed 
watery and solid, whitish, greenish, bluish green, brown, red, 
bloody. Particular colors or conditions may repre.sent the de-
gree to which different organs are affected, or indicate to an 
experienced eye the progress of the disease, but to the layman 1 
they have no special significance." (Robinson.) 

Treatment.-lf possible the cause of the trouble should be 
ascertained and removed. This is by all means the first and 
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most important step to take. It is useless to spend valuable 
time in doctoring sick birds while the conditions which gave 
rise to the trouble are still present. In bacterial enteritis sick 
birds should be removed from the flock as soon as noticed. 
Houses and runs should be cleaned up and disinfected. Drink
ing vessels and food troughs should be scalded daily. Potas
sium permanganate should be used in the drinking water (cf. 
p. 16). Mix powdered charcoal with the mash. Feed less bran 
and more middlings in the mash. Do not feed too heavily. 

After attending to the above hygienic measures the birds 
should be given a good physic. A teaspoonful of Epsom salts 
to each fowl, dissolved in water and mixed in the mash, is the 
most convenient way of treating a large number of birds. For 
medical treatment Salmon recommends one of the following: 

"Subnitrate of bismuth, 3 grains; powdered cinnamon or 
cloves, I grain; powdered willow charcoal, 3 grains. Give twice 
a day mixed with food or made into pills with flour and water: 

"Subnitrate of bismuth, 3 grains; bicarbonate of soda, I grain; 
powdered cinchona bark, 2 grains; mix and give 3 times a day 
in a paste made with rice flour. When diarrhea is arrested, 
bismuth and soda are no longer needed. Give as a tonic: Pow
dered fennel, anise, coriander, and cinchona-each 30 grains; 
powdered gentian and ginger each I dram, powdered sulphate 
of iron, 15 grains. Mix and give in the feed so that each fowl 
will get 2 to 14 grains twice a clay." 

Constipation. 

Constipation occurs in adult fowls far less often than diarrhea. 
It frequently passes unnoticed unless very severe. This trouble 
is much more common in young stock than in grown birds. In 
adult fowls it often occurs in connection with indigestion, gas
tritis, or peritonitis. "A not infrequent cause is obstruction of 
the vent by accumulations of excrement on the feathers about 
it This is especially apt to occur following looseness of the 
howels in fowls, which do not roost. Intestinal worms also may 
cause constipation by accumulating until their mass blocks the 
passage." (Robinson.) 

Lack of exercise, or lack of green food are also occasional 
causes of constipation. 



42 POULTRY DISEASES AND THEIR TREATMENT. 

The symptoms are painful and ineffective efforts to evacuate 
the bowels. In the worst cases the vent becomes completely 
plugged with dry, hard feces. The birds appear dull, listless 
and without appetite. 

Trcatmcnt.-"Adult fowls having constipation without ob
struction of the intestines, that is merely difficult movements, 
should not ·require any treatment further than in correcting con
ditions and diet. When the passage is obstructed the treatment 
is according to the location of the obstruction. If it is at the 
vent· with hard accumulation about the vent as well as in the 
intestine, the external accumulation must be removed first. This 

· is accomplished by soaking in warm water, which loosens the 
attachment of the mass to the skin, and separates it enough to 
allow clipping the feathers about the vent to which the mass 
adheres. If the obstruction has filled the lower part of the in
testine, there must be more soaking with warm water or soften
ing with olive or sweet oil. Oil is applied between the accumu
lated excrement and tlie skin by using a small syringe or an oil 
can with very small nozzle. The process is a tedious one, and 
where the poultryman's time is valuable is unprofitable except 
in cases of valuable birds." 

"When the obstruction cannot be reached in this way purga
tives must be given. Those usually recommended for fowls, 
are castor oil, Epsom salts, and calomel." (Robinson.) 

INDIGESTION. 

Birds frequently suffer from disorders of the digestive system 
which are not easily classified under any of the diseases so far 
treated. Simple indigestion or dyspepsia most frequently re
sults from overfeeding and the feeding of ground grains and 
meat without sufficient green food, are some of the causes usu
ally given. 

Symptoms.-The birds are dull and listless. They are in
clined to sit on the roosts, and usually have but little appetite. 
Occasionally birds suffering from indigestion have an abnormal 
appetite and will eat ravenously quantities of foods which fur
nish but little nourishment, c. g., grit. Indigestion is often ac
companied by either constipation or diarrhea. In the latter case 
the symptoms are similar to those described under simple diar
rhea (p. 37). 
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Treatinent.-In treating indigestion it is important to observe 
the general rules of hygiene (cf. Chapter II). The house should 
be clean arid as free from dust as possible. Sunshine should be 
able to reach every corner of the pens. The water dishes should 
be kept thoroughly clean and the supply of water should be kept 
pure and fresh. Use potassium permanganate in the drinking 
water as directed on p. 16. Use well balanced rations and feed 
at regular hours. Put fine ( chick size) charcoal into the mash 
in considerable quantity. Enough should be used to make the 
mash decidedly black. This is a very important measure for 
the treatment of indigestion. Give the birds plenty of exer
cise. A small amount of a good stock tonic may help to bring 
the birds back into proper vigor. The following formula ( from 
Me. Agr. Expt. Stat. Ann. Rpt. 1896) has frequently been used 
with good success. 

Pulverized Gentian . . . . . . . . . . . . . . . . . . . 1 lb. 
Pulverized Ginger . . . . . . . . . . . . . . . . . . . . ¼ lb. 
Pulverized Saltpeter . . . . . . . . . . . . . . . . . . ¼ lb. 
Pulverized Iron Sulphate . . . . . . . . . . . . . . ¼ lb. 

These substances can be procured from any drug store and 
mixed by the poultryman. Use 2 to 3 tablespoonsful of the 
tonic to ro quarts of dry mash. 

Dr. N. W. Sanborn (Reliable Poultry Remedies) recommends 
the following treatment for indigestion: "If for 1 week at the 
beginning of the improved care you will add 1 teaspoonful of 
sulphate of magnesia to every quart of drinking water, and fol
low this for 2 weeks with Ys of a grain of strychnine to each 
quart of water~ you will hasten the time when the birrlc:: will be 
well." 



CHAPTER VI. 

POISONS. 

Poultry on free range about farms and especially on small 
city lots of ten obtain poisonous substances. Most of the poisons 
obtained by fowls are the -so-called mineral poisons. The chief 
symptom of poisoning by these substances is acute inflammation 
of the digestive tract. The narcotic or vegetable poisons on the 
other hand cause severe congestion of the blood vessels in the 
spinal cord and brain. 

Among the principal poisons likely to affect poultry may be 
mentioned the following: 

Common Salt, Nitrate of Soda, Concentrated Lyes.-Com
mon salt is most frequently obtained in excessive amount from 
eating salt meat or fish. Ziirn says that 15-30 (¼ to I oz.) 
grams of common salt will kill a healthy hen in from 8 to 12 

hours. Nitrate of soda is used as a fertilizer and is eaten by 
hens along with worms, etc., which they scratch up. Lye is 
obtained only when carelessly left about the grounds. The 
treatment for such poisons according to Saln1on is to give "abun
dant mucilaginous drinks such as infusion of flaxseed,, together 
with stimulants, strong coffee and brandy being particularly use
ful." 

Arsenic may be obtained either from rat poison or from vari
ous arsenical sprays used to kill insects. Cop per is used in such 
spraying mixtures as Bordeaux. Where spraying has been done 
properly there should be no danger of the birds getting enough 
of the poison to injure them. Sometimes, however, the vessels 
containing the mixtures are emptied within range of the fowls 
or the substances are handled carelessly in other ways. 

The symptoms of arsenic poisoning are given by Beeck (Die 
Federviehzucht 1908, p. 828) as follows: "Secretion of large 
quantities of saliva, choking, hiccoughing, great anxiety and 
nervousness, little or no appetite, thin, often bloody feces, slow 
and difficult breathing, unsteady walk, trembling and convul
sions, expansion of the pupils. Death ordinarily occurs in a 

\_ 1 
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very short time." Treatment should be with sulphate of iron, 
calcined magnesia, or large quantities of milk. Salmon also 
recommends white of egg and flaxseed mucilage. 

The special symptoms of copper poisoning are vomiting and 
diarrhea, the copper giving a blue or green color to the vomited 
matter and the feces. Evidence of violent pain may follow with 
collapse, conv_ulsions or paralysis. The circulation and respira
tion are weak. Usually fatal in a few hours. Large quantities 
of milk, white of egg, mucilage, and sugar water are recom
mended. 

Lead and zinc poisoning occur chiefly from eating paint skins. 
The symptoms so far as they have been observed in poultry do 
not differ greatly from those seen in copper poisoning. The 
treatment recommended by Salmon is the same as for copper. 
With lead poisoning the sulphates of sod·a, potash or magnesia 
are recommended with the object of forming insoluble sulphate 
of lead. 

Phosphorus may be obtained from rat poisons or from heads 
of matches. If large quantities of phosphorus are eaten by the 
bird se_,,vere inflammation of the stomach and intestine occurs 
and death results in from I to 2 hours. If only a small quan
tity is eaten the symptoms, according to Beeck, are weakness, 
languor, ruffled feathers, lack of appetite. 

Strychnine is usually obtained by poultry from rat poisons. 
The distinctive symptoms here, according to Beeck, is the twist
ing of th_e spinal column and paralysis. The neck is twisted 
backward so that the head is often held over the rump. The 
treatment recommended by Beeck is to give "inhalations of 
chloroform or internally I to 3 grains of chloral hydrate dis
solved in 2 tablespoonsful of water. The amount to be given 
depends on the size of the bird. 

Ergot of Rye is one of the vegetable poisons which sometimes 
causes serious trouble among poultry. This is especially true 
in European countries. In this country so little rye is raised and 
fed to poultry that there is little chance for poisoning. The 
cause of the poisoning is a fungus which attacks the rye plants. 
The symptoms of ergot poisoning are trembling, intoxication, 
great weakness and gangrene of the comb, beak and tongue. 
The treatment is to give strong stimulants such as "brandy, 
coffee, camphor or quinine." 
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Fowls are occasionally injured by eating the leaves of poison
ous plants. The sense of taste, however, protects the birds in 
most cases. Mr. H. B. Green (Illus. Poultry Record, Vol. I, 
p. 689) says in this connection: "Woodlands and fields abound 
in poisonous plants, and yet it is seldom, except in the case of 
birds that have been starved of green food and have become 
ravenous for it, that fowls ever succumb to vegetable poisons 
as thus obtained. Protection apparently lies in the fact that 
undesirable plants have repulsive flavors. Especially in sub
urban poultry keeping, danger arises when flower borders are 
weeded, seedlings thinned out, and plant rubbish swept up, if 
the resulting collection is thoughtlessly given to fowls in con
fined runs. Such birds are generally always ready for green 
food in any form and in their eagerness to satiate the craving 
the bad is often taken in with the good." 

TREATMENT FOR POISONS IN GENERAL. 

The above paragraphs have dealt with poisons rather more 
fully than is usual in treatises on poultry diseases. In the great 
majority of cases a poisoned bird is not discovered until too late 
for treatment. Even if found in time it is usually not worth 
the poultryman's time to treat individual birds. The symptoms 
of the different poisons have been given in some detail with the 
hope that they may enable the poultryman to distinguish the 
kind of poisoning which they may encounter and may thus be 
able to remove the source of the trouble before other birds are 
affected. 

1 



CHAPTER VII. 

DISEASES OF THE LIVER. 

"The annual losses of poultry clue to liver trouble in various 
forms are numerous. These diseases seem to occur chiefly 
among adult fowls, and to be more prevalent in the. latter part 
of the winter · and through the spring. The reasons for their 
frequency then are easily found. The common forms of liver 
trouble result from improper feeding and lack of exercise. These 
causes operate most extensively during the winter, and they 
usually operate slowly, and the symptoms of liver troubles are 
generally obscure and not recognized until a post-mortem of 
fowls dying without special outward symptoms shows a dis
eased condition of the liver. Hence liver trouble may become 
general and reach advanced stages in a flock before their pres
ence is suspected. Meantime, the conditions which cause them 
may be continued, the owner of a flock not infrequently sup
posing that the absence of sickness in it contradicts the teachings 
of those who advise methods designed to preserve health, while 
as a matter of fact many of his fowls are in a quite advanced 
stage of some liver complaint." (Robinson.) 

A large number of diseases of the liver are described by 
writers on this subject. In the great majority of these diseases 
there are no external symptoms by which one can be told from 
another. The most common diseases which affect the liver may, 
for the moment, be divided into two rough classes which it is 
highly important for the poultryman to distinguish. These. again 
can only be distinguished in dead birds, but the occurrence of 
cases of either kind in any number gives the poultryman a clue 
as to what the trouble may be and a chance to correct it. In the 
first of these two classes a post-mortem examination shows the 
liver covered with nodules of a cheesy-like appearance when 
opened. These nodules occur not only in the liver but also in the 
spleen, intestine and other organs and sometimes in these latter 
regions without affecting the liver at all. With such symptoms 
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we may be fairly certain that the trouble is tuberculosis and for 
a further discussion of this the reader is referred to Chapter 
VIII. 

In the second class of these diseases the liver shows great 
enlargement and this is of ten accompanied or followed by fatty 
degeneration. This hypertrophy of the liver is what is gen
erally spoken of by poultrymen as "liver disea5e." "Liver dis
ease" as popularly interpreted includes a number of different 
diseases distinguished by the pathologist. Of these the ones 
most commonly treated in the diseases of poultry are Conges
tion of the Liver, Inflammation of the Liver, Atrophy of the 
Liver, Hypertrophy or Enlargement of the Liver, Fatty Degen
eration of the Liver and Jaundice. 

The diagnosis of these different diseases is based entirely on 
the post-mortem appearances. In no one of them are there any 
outward symptoms which distinguish it from the others. "Vale 
says it is impossible for the most scientific observer to diagnose 
either inflammation or congestion of the liver with positive cer
tainty. The symptoms are much the same and outwardly are 
the general symptoms of disease." (Robinson.) 

Further not only the symptoms but also the causes and the . ,. 
treatments of these several diseases are essentially the same. 
The names of the diseases themselves indicate in a general way 
the post-mortem appearances. 

For these reasons it seems best to give a brief discussion of 
the general causes of "liver disease" and the usual treatment. 
This will be followed by a brief account of each disease and its 
special symptoms and treatment, if any. 

Cause of Liver Disease.-Lack of exercise and overfeeding, 
especially with rich albuminous foods, are the most common 
causes of diseases of the liver. In addition to these Salmon 
mentions the obstruction of the circulation of the blood by dis
ease of the heart and lungs. Sanborn says that congestion of 
the liver may be caused by any disease of the crop, gizzard or 
hov,rels that obstructs the circulation of the blood. Robinson 
says: "By far the larger proportion of the cases of liver trouble 
coming to my notice are accounted for by bad feeding con
ditions." 

Diagnosis of Liver Disease.-There are no special. external 
symptoms. Sanborn mentions as early symptoms: "Rough plu
mage, watery diarrhea, first brownish, then yellow; lack of appe-
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tite and indisposition to move. The comb may be purplish at 
first, becoming dark and then quite black." These, however, 
are all merely symptoms of disease in general that might apply 
to any one of a dozen or more ailments. The only certain 
method of recognizing the disease is by post-mortem examina
tion. Every poultryman should be familiar enough with the 
normal appearance of the more important internal organs of a 
fowl to recognize abnormal appearances. In general, when 
post-mortem examination shows the liver larger or smaller than 
normal or congested with blood or marbled or spotted, we may 
assume that the bird probably had some form of liver disease. 
Of course, a diseased condition of the liver is often associated 
with other diseases, especially of the alimentary canal. Other 
organs should be examined in all cases to see if they are normal. 
Special care should be taken to distinguish tuberculosis from 
other diseased conditions of the liver and intestines. 

Treatment.-Since it is not possible to recognize diseases of 
the liver by external symptoms, the treatment of individual birds 
is out of the question. If, however, post-mortem examinations 
show that a number of the birds are dying with liver trouble 
it is necessary to take some remedial measures regarding the 
entire flock. In this connection Robinson gives the following 
remarks and advice : 

"Just as soon as it is suspected that there is liver trouble in 
the flock one or more indisposed birds should be killed and 
examined. If examination confirms the suspicion prompt meas
ures should be taken to counteract bad tendencies. These should 
look first to good diet. Make the mash, if mash is used, light 
and bulky; feed green and vegetable foods liberally; compel ex
ercise in scratching for food. Then get the fowls out a little 
every clay, and if sanitary conditions in the house are at all 
objectionable correct them. When the conditions to which a 
flock has been subjected are such that a number of bad cases of 
liver trouble develop, it cannot be expected that corrective meas
ures will arrest development and restore to health in every case. 
On the contrary, a few cases may develop in spite of remedial 
measures, and the fowls exposed to the disease are likely to give 
a much larger proportion of cases of sickness of various kinds 
afterwards than fowls that as a flock had always been healthy. 

4 
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This being the case, it is generally good policy to dispose of a 
flock that has been through such an experience as this as soon 
as it can be <lone to advantage, and replace with always healthy 
stock." 

With regard to the special diseases already mentioned the one 
most commonly met with on intensive plants at least . is 

Hypertrophy or Enlargement of the Liver. 

The cause of this trouble is chiefly concerned with food. In 
our climate it occurs most frequently towards the end of the 
winter. The birds have been confined to their houses most or 
all of the winter months. Very often they are overcrowded. 
The rich winter ration is continued after the weather begins to 
get warm and less heating food is needed. This combined with 
too little exercise and not enough green food favor indigestion 
and the accompanying sluggish action of gizzard and intestines. 
These are the immediate causes of trouble with the liver. It is 
said that feeding too much corn and barley is also responsible 
for much liver trouble. 

Symptoms.-Mr. H. B. Green, M. R. C. S., gives the follow-
ing symptoms of hypertrophy of the liver. He believes this to ,. ◄ 
be only a stage in the fatty degeneration of this organ. ( Illus-
trated Poultry Record 1909, p. 691.) "The first sign that a fowl 
is tending towards fatty disease of the liver is increase in weight. 
The comb wattles and face remain a bright red or take on a dull 
bluish tinge from congestion. This sign of sluggish circulation 
tells of full blood vessels, and explains how it is that apoplexy 
so frequently supervenes at this period. The excrement is an 
important symptom to note. It is generally at first semi-liquid, 
of a dark yellow color, and evacuations are frequent. Thirst 
is noticeable and a large quantity of water is drunk, especially 
after feeding. The appetite remains good, although the bird is 
capricious in what it eats. A post-mortem examination of a 
fowl in this phase of the disease will show a liver considerably 
enlarged, of a deep red color, engorged with blood, shining and 
greasy as though it had been soaked in oil, but fairly firm under 
the knife. The intestines are laden with masses of fat, so also 
are the mesentery-or as it is termed by butchers, 'the leaf,'-
the ovary and oviduct." 

In the next stage "Diarrhcea increases, the excrement being 
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perhaps bloodstained or blackened by congealed clots; the face, 
comb and wattles become a darker hue or if jaundice supervenes 
they may be pale. or tinged with yellow bile; more fat is laid on 
internally and the liver will prove to be greatly enlarged. So 
large may this become by the deposit of fat globules between and 
in- the substance of its cells that on one occasion I have removed 
from an Orpington cock a liver that turned the scale at a pound 
and a half. This stage is seldom passed and death usually takes 
place from syncope, or an accidental rupture of the softened 
liver." 

Treatment.-Green says further: "Part of the treatment con
sists of a plentiful allowance of green food. Nothing in this 
way is better than freshly gathered dandelion leaves when pro
curable, for the taraxacum they contain is a valuable liver stim
ulant. It is not generally known that the sliced roots of the 
plants can be steeped rn boiling water to make an infusion 
equally effective when the leaves are no longer obtainable. The 
roots should be gathered and stored in dry boxes. The infu
sion is conveniently mixed with the morning soft food and is 
always beneficial to birds in confinement as an occasional liver 
tonic." 

Fatty Degeneration. 

As noted in the above paragraphs, Green regards this disease 
as a later stage in the hypertrophy of the liver. Salmon, on the 
other hand, believes it to be a quite different disease. The latter 
author says : "On post-mortem examination the liver is found 
shrunken, hardened and marbled or spotted with areas of gray
ish or yellowish tissue. A microscopic examination shows the 
liver cells to contain droplets of fat and the liver tissue degen
erated and largely replaced by yellow fat globules. 

As the disease is not recognized during life, treatment is out 
of the question. If a number of cases occur in the same flock, 
give greater variety of food and a run on the grass. In addi
tion, bicarbonate of soda may be given in the drinking water to 
the amount of r or 2 grains a day for each bird." 
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Atrophy or Wasting of the Liver. 

This is very similar in many respects to the disease described 
by Salmon as fatty degeneration and probably arises from the 
same cause, i. e., lack of variety in the food, especially lack of 
green food. 

Symptoms.-Robinson says: "There are no special external 
symptoms. An examination of the fowl after death shows the 
liver shrunken and somewhat granular and sometimes of a 
yellowish cast." 

Treatment.-See Salmon's treatment of fatty degeneration 
above. The flock should be given frequent (weekly) <loses of 
Epsom salts. 

Congestion and I nftammation of the Li'vcr. 

These are probably different stages of the same disease. The 
poultryman will find difficulty in distinguishing between this dis
ease and that known as hypertrophy of the liver (cf. p. 50). 
The chief post-mortem difference is that in the latter disease 
the liver is more solid, not so easily torn or ruptured. 

Diagnosis.-There are no external symptoms other than those 
of dullness and the general symptoms of disease. Salmon says : 
"It is difficult to make a diagnosis during the life of the bird. 
Post-mortem examination reveals a greatly enlarged liver en
gorged with blood, tender and easily torn or crushed.'' 

Treatment.-Treatment of these diseases in individual birds 
is very rarely successful. The general treatment of the flock as 
recommended on p. 49 should be attended to. The chief medi
cinal treatment should probably be frequent doses of Epsom 
salts. Various authors recommend different medicinal treat
ments. For these see Robinson (pp. 71 to 74). 

Jaundice. 

Jaundice or biliary repletion is said by Megnin ( Medicine des 
Oiseaux) to be due to long continued but moderate congestion 
of the liver. This leads to increased activity of this organ and 
is followed by the accumulation of a large quantity of bile in 
the gall bladder and ducts of the bird. This bile is absorbed by 
the blood vessels and causes poisoning which may lead to the 
death of the bird. 

Diagnosis.-There are no specific external symptoms other 
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than that the wattles and comb may be yellowish. This also 
occurs in ot4er liver diseases. Post-mortem examination shows 
the gall bladder greatly distended with bile. 

Treatment.-Give greater variety of food, especially more 
green food. Give Epsom salts frequently. Megnin recom
mends ,½ to r grain of aloes. 

This completes the list of the liver diseases most commonly 
treated as such by poultry veterinarians. There are a number 
of other diseases which especially affect the liver or are caused 
by deranged function of this organ. These may most con
veniently be mentioned at this place . . 

Bla€khead ( Infectious Entero-H epatitis). 

Blackhead is essentially a disease of turkeys. It is not the 
intention of this work to treat diseases of poultry other than 
fowls. Consequently little will be said about this disease except 
as it applies to fowls. If further· information is desired the 
reader is referred to the Rhode Island Experiment Station, 
Kingston, R. I., for bulletins relating to this disease. That sta
tion has been and still is studying this disease in a most thor
ough way. 

Blackhead is a contagious disease affecting the liver and in
t<: stines, especially the blind pouches or ceca of the latter. The 
disease is very quickly fatal among turkeys. The turkey is 
apparently more susceptible than any other bird to this disease. 
In certain portions of this country where once turkey raising 
was a promising industry it has been practically annihilated. 
The disease is not usually as fatal to adult chickens but may 
cause very serious loses at times. It is now believed by several 
prominent investigators of this disease that white diarrhea, so 
destructive to young chicks, is caused by the same organism as 
blackhead. For further discussion of this see Chapter XIX. 

The cause of blackhead disease according to Dr. Theobald 
Smith (Bur. An. Ind. Bul. No. 8) is a minute parasitic proto
zoan known as Amoeba meleagridis. More recently Drs. Cole 
and Hadley of the Rhode Island Experiment Station have 
claimed that the causative organism belongs to another group of 
protozoa known as C occidia. Dr. Smith, however, still main
tains that the former organism is concerned in the disease. T~e 
point to this discussion lies in the fact that the C occidium has 
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a very different life history from the Amoeba, consequently it 
probably has a different method of dispersal and different means 
mu st be used in combatting it. 

Diagnosis.-There are no special external symptoms of this 
disease until in an advanced stage. The victim then begins to 
mope, loses its appetite and is inclined to sit apart with drooped 
wings. The head and comb take on a dark color from which 
the disease takes its name "blackhead." One of the most con
spicuous symptoms is the diarrhea-. Post-mortem examination 
show s the liver enlarged and disfigured with whitish or yellow
ish spots. The ceca are inflamed and often clogged with pus 
and fecal matter. 

Trcatment.-Medical treat
ment of turkeys affected with 
blackhead is of little avail, at 
least in the present state of 
our knowledge. Cole and 
Hadley (Rhode Island Expt. 
Stat. Bui. 141 ) recori.lrnend 
the fo llowing: ( r) I solate the 
sick bird from the Rock and 
place it in a dry, well lighted 
location free from cold and 

Fig. r. Showing condition of draughts. ( 2) Feed sparing-
liver in " blackhead. " (Modi- ly on soft, light, easily assim
fi ed after Moo re). ilable food, with little grain, 

especially corn." The chief preventative measures are to keep 
the bird s on fresh ground; to isolate any birds showing the 
least sign of disease, to destroy all dead birds and to protect 
the turkeys from contamination carried either by new stock or 
by other poultry or by wild birds as sparrows, crows, etc. Dr. 
Morse (B. A. I. Circ. 128) recommend s for turkeys under 3 
months old ¼ grain copperas in the morning and a 2¼ grain 
pill of salicylate of soda in the evening. Give Epsom salts 
every 3 or 4 clays and keep the grounds and floors well sprinkled 
with lime. 

With fowls the disease is not so virulent but it is still we!I 
to protect the Rock from introduction of this disease. In this 
connection Dr. Cole ( American Poultry World, 1910) says: 
" It is no u!1comrnon thing for adult chickens and other poultry 
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to die with all the pathological appearances of blackhead, which 
diagnosis has been confirmed with the microscope. Further
more, infection there with this organism appears to be one of 
the principal .causes of death of brooder chicks, which exhibit 
che symptoms of one form of the poultryman's greatest scourge, 
white diarrhea.' It has of ten been said of late: If you want 
t:o raise turkeys keep them away from chickens; it might be 
..;aid with even greater emphasis : If you want to raise chickens, 
keep turkeys away from them." 

Dr. G. B. Morse of the U. S. Department of Agriculture 

6ives (Reliable Poultry Journ., Sept., 1910) a number of other 
diseases which affect the liver. Some of these which are not 
treated elsewhere in this circular will be mentioned in the fol
lowing paragraphs. 

C ercomoniasis. 

This is frequently called "spotted liver." It, like many other 
liver diseases, is associated with intestinal trouble, especially 
severe diarrhea, that attacks poultry during the summer months. 
The disease is caused by a flagellate micro-organism known as 
M onocercomonas gallinarum. The post-mortem appearance of 
the liver in this disease shows usually slightly depressed yellow
ish necrotic areas or spots. This fact usually distinguished this 
disease from tuberculosis where there are prominent rounded 
cheesy nodules. In pigeons, however, this cercomonad is said 
to cause rounded prominent nodules about the size of a pea. 

This same organism ( M onocercomonas gallinarum) is also 
said to be responsible for other diseases. The most important 
of these is one form of roup. Canker in squabs and intestinal 
diarrhea in poultry are other diseases attributed to this parasite. 

This disease can be held in check, it is said, by keeping the 
poultry plant well cleaned and disinfected and· by giving the 
birds an occasional purgative, e. g., Epsom salts. 

In aspergillosis, the liver of ten presents the appearance of 
being "studded all over with minute, whitish or yellowish spots." 
This disease is discussed in Chapter XIX. 

Sarcomatosis and Carcinomatosis. 

In some cases the liver is affected with tumors or cancers. 
These are usually found in connection with similar develop
ments on the ovaries. 
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Gout. 

In cases of visceral gout the liver and adjoining organs are 
covered with a fine chalky sediment. This substance consists 
of crystals of urate of soda. See Chapter XV. for detailed de
scription. 



CHAPTER VIII. 

TUBERCULOSIS. 

Tuberculosis in fowls has long been a serious pest in Europe. 
Ziirn in his "Krankheiten des Hausgefliigels," published in 1882, 
devotes several pages to the description of this disease as it 
occurred in Germany. Its appearance in this country, however, 
seems to have been much more recent. 

Salmon, whose book was published about 1888, says that the 
disease "is by no means rare in the United States if the state
ments of our professional men are to be accepted." However, 
at that time very little had been done in the way of bacterio
logical diagnosis and no doubt many of the early reports were 
unreliable. 

The disease was first reported on the basis of bacteriological 
examination in 1900 by Pernot ( Oregon Agr. Expt. Stat. Bull. 
64). In r 903 Moore and Ward reported investigations on 
avian tuberculosis in California ( Proc. Am. Vet. Med. Assoc. 
1903). They found "a number of flocks in which the mortality 
from the disease was very high." Fowl tuberculosis was re
ported from western and central Canada in 1904 by Dr. C. H. 
Higgins (Dept. of Agr. Canada, 1905). In 1906 it was re
ported from New York and in 1907 from southern Michigan. 
The disease has been reported in many other places within the 
last few years. It thus seems certain that the disease is wide
spread throughout the United States and Canada and in the 
future must be reckoned with by American poultrymen. 

Tuberculosis may exist extensively among fowls, especially 
in large flocks, and yet not kill enough birds to attract attention 
to it. Reports show that farmers often lose 1 or 2 birds a 
year from what appears to be tuberculosis. In many places the 
loss seems to be gradually increasing. The existence of the 
disease in the flock fails to attract the attention of the owner 
because the losses are so evenly distributed throughout the year. 
Moore and Ward report a flock of 1400 birds from which 250 

had died during the first year. Another man lost 300 birds out 
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of a flock of 1460. Microscopic examination proved that these 
were dying of tuberculosis. 

Tuberculosis is confined chiefly to adult or nearly adult fowls. 
Only very rarely, if ever, is it found in growing chicks. Fur
ther it is much more common in fowls than in other kinds of 
poultry. Two cases in wild geese were reported at the On
tario Agricultural College. Avian tuberculosis is said to be 
found in turkeys, pheasants, and especially in pigeons. Cage 
birds are particularly susceptible to this 

0

disease. 
Etiology.-Tuberculosis is caused by a minute germ, the 

Bacillus tuberculosis of birds. These bacteria gain entrance to 
certain portions of the body and there multiply in vast numbersr 
causing the formation of small nodules or tubercles. The dis
ease is highly contagious and is spread through the flock by the 
contact of healthy birds with the diseased ones, or with their 
discharges. 

The relation of avian tuberculosis to that of man and other 
animals has attracted a great deal of attention. It is a subject 
of very great importance to the poultryman, not only on account 
of his flock but also on account of its relation to the health of 
himself and his family. In this connection, writing some years 
ago Salmon says: "Many outbreaks ( of fowl tuberculosis) have 
been attributed to infection from eating the sputum of persons 
affected with consumption. The possibility of such infection is 
admitted by some authorities and denied by others. It is cer
tain that poultry and pigeons are not easily infected experi
mentally with the tuberculosis of people, cattle and other ani
mals which are classed together as mammals." On the other 
hand, "The bird or avian tuberculosis spreads rapidly from 
bird to bird and is easily transmitted experimentally to birds but 
it has little effect upon most mammals which are very suscep
tible to human tuberculosis. There is, consequently, a marked 
difference between avian and mammalian tuberculosis. The 
disease in the two cases does not appear to be absolutely dis
tinct, but should rather be regarded as two varieties of the same 
malady." 

In the last few years a great deal has been found out about 
tuberculosis in both birds and mammals. The results have 
been summarized and extended by Drs. Koch and Rabinowitsch 
m an extensive paper dealing with avian tuberculosis and its 
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relation to mammalian tuberculosis (Virchow's Arch. f. Path. 
Anat. u. Phys., etc., Bd. 190, pp. 246-541, 1907). Their results 
may be briefly stated as follows: Attempts to infect fowls 
with mammalian tuberculosis, like the earlier negative results 
of other authors, have been fruitless. However, fowls are very 
easily infected with avian tuberculosis by feeding them parts of 
diseased birds. On the other hand, methods of infecting fowls 
other than feeding are not always successful even with avian 
tuberculosis. Other birds, especially cage birds, are very read
ily infected in various ways. Parrots, in particular, are sus
ceptible not only to avian tuberculosis but also to mammalian 
and human tuberculosis. Also canary birds, sparrows, and va
rious birds of prey were proven to be susceptible to both avian 
and mammalian tuberculosis. In these respects such birds 
differ materially from the domestic fowls. 

On the other hand their later researches have made it appar
ent that a large number of mammals are susceptible to avian 
tuberculosis. , These include not only the small laboratory ani
mals as rabbits, mice and guinea pigs, but also cattle, hogs, 
hor~es, goats, and donkeys. Also avian, tubercle bacilli h~ve 
been found in cases of human tuberculosis. On .the . basis of 
such experiments and observations it appears that avian and 
mammalian tuberculosis are not caused by different species of 
bacteria but by different varieties of the same speci~s. These 
varieties have developed because the bacilli have grown for a 
long period of time under different conditions. They.~ are not 
so different, however, but that they may grow in the environ-
ment best suited to the other one. · 

It thus appears that while fowls are not very likely _to contract 
tuberculosis from domestic animals or from man, yet foze,,[s that 
have the diseases are a serious menace to the other animals 
on the farm as well as to the poultryman and his family. (Cf. 
further on this point p. 64 below) . 

Diagnosis. Tuberculosis in mankind is so serious a disease 
chiefly because it is so difficult to recognize it in its earliest 
stages. The same is true with the disease in fowls. There are 
positively no external symptoms by which the disease can be 
recognized in fowls before the advanced stages. Morse (R. P. 
J. Sept. 1910) says on this point: "There is a combination of 
symptoms that might serve to arouse your suspicions; steadily 
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advancing emaciation; ane
mia, shown by pallor of 
comb wattles and the skin 
about the head ; general 
weakness; lanieness, ruffling 
of the feathers anci in rnan_v 
cases diard1ea. V/ hen com
bined with the fo regoing 
you notice a bright eye and 
a ravenous appetite you 
may have very strong sus
picions." 

E maciation is one of the 
best symptoms 11nci in the 
last , tao-es of the disease be
comes very r:.arked. Per
not cites the case of a Ply
mouth R ock hen weighing 4 
pounds that was reduced to 
22 ounces. '.i'i1e emaciation 

, is very marked In the mus- ...__ -.: 
cles covering the breast 
bone. F ig . 2 shows the 
breast bone of t1. tuberculous 
hen from which the skin 
only has been removed. 

Lameness is a n o t h e r 
symptom oft en shown in th e 
later stages of the disease. 
This is caused by tuberculo-
si of the joims as has been 
proven in many cases. Such 

' cases are often called "rheu-

Fig. 2. Breast bone o f a fow l mati sm" by poultrymen. 
show ing excess ive emaciation in Tuberculosis may also form 
tubercul osis. (A ftcr Ward ). tumors or ulcer. or various 

outg rowths on the head and limbs of bird s. Such fo rms of the 
disease are comparatively rare in poultry, however. Parrots 
a re particul arly affected with th ese external tubercl e . 

None of these symptoms, however, is more than an indication 
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of the possible presence of the di sease. lVIo rse says: "At the 
post-mortem examination you may have .your suspi
cions strength~ned by finding liver, spleen, intestines 
and membrane uniting the intestinal fo ld s ( mesenteries) 
studded with yellow ish white cheesy nodules of various 
sizes." Outside of th e bacteriological test the e post-mortem 
findings are the best 
proof of the disease we 
have. The liver is af
fected in nearly every 
case of fowl tubercu
losis. However, as has 
been pointed out many 
times in these pages, a 
spotted condition of 
the liver is no sure sign 
of tuberculosis. Most 
of the other liver dis
eases of fowls cause a 
simple blotching of the 
tissue in which the 
center of each ~pot is 
usually depressed or 
at least only slightly 
rai sed. (Cf. Fig. r , p. 
54) . In tu berculo is 
the liver is covered 

Fig. 3. Liver o f fo wl affected 
tu berculos is. (After Vvard ) . 

with 

with numerous raised nodules varying greatly in number and 
size as shown in fig . 3. A section of the liver shows th ese 
nodules or tubercles distributed throughout the ti ssue . 

Fig. 4. Spleen from tuber
cu lous fow l cut through 
the middle. (After Koch 
and R abinowitsch ). 

Still more conclu sive evidence is 
found if the spleen is covered with 
these same kind of nodules. The 
spleen in health is a small rounded 
purplish organ abou t ¼ inch in 
diameter. It lies just above the 
liver in the region of the gall blad
der. In cases of tuberculosis it is 
very frequently greatly enlarged 
and is studded throughout with the 
yellowish-white tubercles as shown 
in fig. 4. 
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Still another very important piece of post-mortem evidence 
-is found if tbe intestines and the mesenteries are clotted with 
these rounded nodules as shown in fig. 5. 

Fig. 5. Intestin e and mesenteries of a fowl affected with 
tuberculosis. (After Ward). 

The lungs are very rarely affected and then usually by the 
infection spreading from the liver on to the adjoining lung tis- __....." 
sue. All this agrees with the fact previously stated that fowls 
a re most easily infected through the digestive tract. Alteration 
of the bones, joints or other organs occur much more rarely and 
usually only in the most advanced stages of the disease. 
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If the post-mortem findings agree in essentials with those giv
en in the preceding paragraphs we may be practically certain 
that we are dealing with tuberculosis. It should not be forgot
ten, however, that the pathologist would not be willing to pro
nounce the disease tuberculosis until he had taken a small parti
cle of the cheesy material and after staining this in a particular 
way had demonstrated by microscopical examination that the 
tubercle bacilli were present. 

Moore and Ward have carried on some experiments in the 
use of tuberculin in detecting this disease. Ward (loc. cit.) gives 
the results of trials on 21 hens affected with tuberculosis. In 
very few cases did the tests give positive results and these 
·were so slight .and irregular as to be useless as a method of diag
nosis. Apparently there is little hope of success in this direc
tion with fowl tuberculosis. 

Met hods of Contagion. The spread of tuberculosis from 
fowl to fowl takes place only when the living bacteria are trans
ferred from the diseased to the healthy birds. From the fact 
that tuberculous lesions are most commonly found in the inter
nal organs of the digestive system we may conclude that the 
bacteria usually enter the body along with the food. Exam
ination of the tubercles situated along the intestine shows that 
in many cases these communicate directly with the interior of 
the digestive tract. These are constantly emptying enormous 
numbers of bacteria which are carried to the outside by the 
feces of the bird. Without doubt the droppings of tuberculous 
fowls are the most important factor in the spread of this disease. 
This is especially true when in addition the birds are fed upon 
ground which is partly covered with these droppings. Besides, 
the infectious material may very easily be carried by the feet 
and thus mixed with the food. 

Ward states that there is no evidence to indicate that tuber
culosis is spread through the egg. He cites in support of this the 
fact that badly diseased birds do not lay and second the absence 
of tuberculosis among young stock. Koch and Rabinowitsch, 
however, on the basis of later and more thorough work make 
the following statement (p. 431) : "The possibility of the con
genital origin of tuberculosis of fowls through the infection of 
the fertilized egg with bird tuberculosis is shown by our results. 
It is also demonstrated by our inoculation experiments on 



64 POULTRY DISEASES AND THEIR TREATMENT. 

eggs." Further they have given experimental proof of the 
transfer of the bacteria of mammalian tuberculosis from the· 
inoculated egg to the chick. As noted before it was very difficult 
to do this by feeding the hens food infected with mammalian 
tuberculosis. 

In this connection it is of interest to mention a case of the 
apparent transfer of fowl tuberculosis to man. In the Medical 
Record (Vol. 31, 1887) there is recorded a case of human 
tuberculosis in France which apparently came from eating 
tuberculous fowls which "were cooked very little before being 
eaten." The case occurred "in a little hamlet of IO cottages 
isolated in the midst of a large forest." No other source of 
infection could be discovered. 

Treatment. Fowl tuberculosis when it reaches the stage at 
which it can be diagnosed cannot be cured under our present 
knowledge. Treatment of individual cases should not be at
tempted. After it has been ascertained by post-mortem ( and if 
possible bacteriological) examination that the disease exists in 
the flock all suspected birds should be removed at once. If 
the disease is to be controlled it must be by keeping the healthy 
and the affected birds apart. The most serious thing about -'"' 
tuberculosis is that there may be many birds in the flock that 
are in early stages of the disease but do not betray their condi-
tion. Long before these birds show recognizable symptoms 
they are throwing out millions of bacteria which become a men-
ace to the remainder of the flock. 

If only one or two cases of tuberculosis are found it may be 
sufficient to simply disinfect the houses, yards, feeding troughs 
and drinking vessels. This should be done with some good dis
infectant. ( See Chap. II). Morse recommends also the liberal 
application of lime referring to the fact that "lime workers sel
dom suffer with tuberculosis." The runs should be cultivated 
and the houses should be open to the sunshine and fresh air at 
all times. 

If, however, the number of birds dying of tuberculosis in 
the flock is increasing even though the increase is very gradual. ---• 
more strenuous measures must be taken. Under these condi-
tions Dr. Morse says: "Kill everything in sight, disinfect, allow 
the poultry plant to lie fallow for several months, disinfect again 
and buy fresh stock that is known to be healthy." This no 
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doubt is the surest way to get rid of the disease and wherever 
possible it should be done. However, where the disease is 
found in large flocks of birds such measures would bankrupt 
the owner. Or a man may have a very fine strain of birds 
which he has spent many years in perfecting and which it 
would be impossible to replace. In such cases Mor_se proposes 
"Banging" out the tuberculosis according to th_e methods of 
new-herd-building in dairy cattle as proposed by Prof. Bang of 
Copenhagen. Morse's directions for "Banging" out tubercu
losis are as follows: "Secure new or thoroughly disinfected 
ground, keeping it absolutely free from contact with the ground 
used by the infected flock. Erect new houses on this ground. 
Collect the eggs from the infected birds and wash them in 95 
per cent alcohol or in a 4 per cent solution of some good coal 
tar disinfectant. Incubate these disinfected eggs in new incu
bators. When hatched, remove chicks to new brooder houses 
on the new ground. These growing chicks should be cared for 
by new men, that is to say, either different men from those that 
care for the old flock or if you are compelled to use the same 
men they should disinfect their hands and shoes and put on 

,..._ fresh overalls before handling the new stock. Have different 
feed bins and different pails for distributing it. As soon as you 
have built up a clean flock destroy the old and disinfect the 
ground occupied by them by the method outlined above." 

This method is, no doubt, excellent in theory and if carried 
out with complete and never-failing attention to details might 
work. It is doubtful, however, whether in actual practice a 
poultryman would ever be able to carry it through successfully 
or profitably. 

5 



CHAPTER IX. 

CHOLERA. 

Fowl cholera is a virulent, usually fatal and highly infec
tious disease. It is entirely distinct from the ordinary forms 
of enteritis with which it is often confused by poultrymen. 
Fowl typhoid and infectious leukaemia are also often mistaken 
for cholera. Genuine fowl cholera is rather rare in this coun
try but is much more common in Europe. This disease was 
first reported in this country about 1880 by Salmon (Rept. U. 
S. Comm. of Agric.). Owing to the lack of proper bacteriologi
cal methods at that time Salmon was not able with certainty to 
identify this disease with the European cholera. From certain 
experimental work he concluded that some of the symptoms 
exhibited by the disease in this country were different . from 
those described by European writers. About 1894 Moore (U. 
S. Bur. An. Ind., Bui. 8) obtained material from several out
breaks of supposed cholera but found this disease to differ in 
several important respects from the European trouble. More 
recently Curtice (R. I. Expt. Stat. Bui. 87) has described a 
disease similar to that of Moore's under the name of fowl 
typhoid. What appears to be the genuine European fowl 
cholera has been reported several times within the last few 
years. 

Fowl cholera attacks all varieties of poultry; also caged 
birds and many species of wild birds. "The infection generally 
occurs by taking food or drink contaminated with the excre
ment of sick birds. It is also possible for birds to be infected 
through wounds of the skin or by inhalation of the germs in 
the form of dust suspended in the air. They often take the 
germs into their bodies by consuming particles of flesh or blood 
from the carcasses of affected birds that have died or have 
been killed." 

"The disease is generally introduced upon a farm or in a 
locality, with new birds, purchased for improving the flocks or 
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with eggs for hatching. When it exists in a district it may be 
disseminated by wild animals or wild birds." (Salmon). 

Diagnosis: Salmon gives the following as external symptoms: 
"The earliest indication of the disease is a yellow coloration 

of the urates, or that part of the excrement which is excreted 
by the kidneys. This in health is a pure white, though it is 
frequently tinted. with yeHow as a result of other disorders 
than cholera. While therefore this yellowish coloration of the 
urates is not an absolutely certain proof of cholera, it is a .val
uable indication when the disease has appeared in a flock and an 
effort is being made to check its course by isolating birds as 
soon as affected. In a few cases the first symptom is diarrhea 
in which the excrement is passed in large quantities, and con
sists almost entirely of white urates mixed with colorless mucus. 
Generally the diarrhea is a prominent symptom. The excre
ment is voided frequently, and consists largely of urates sus
pended in a thin, transparent, sometimes frothy mucus. The 
urates have a deep yellow color, which in the later stages of 
the disease may change to greenish or even a deep green." 

"Very soon after these first symptoms appear the bird sep
arates itself from the flock, it no longer stands erect, the f ea th
e rs are roughened or stand on end, the wings droop, the head 
is drawn down towards the body and the general outline of 
the bird becomes spherical or ball shaped. At this period there 
is great weakness, the affected bird becomes drowsy and may 
sink into a deep sleep which lasts during the last day or two 
of its life and from which it is almost impossible to arouse 
it. The crop is nearly always distended with food and appar
ently paralyzed. There is in most cases intense thirst. If the 
birds are aroused and caused to walk there is at first an abun
dant discharge of excrement followed at short intervals by 
scanty evacuations." 

In regard to the yellow or green excreta Hadley* says : 
"This is a very characteristic symptom. The excrement of 

normal fowls is not yellow; and when it is green it is a dark 
green, approaching black. In cholera both yellow and green 
are bright; the green is often an emerald green. These differ
ent colors may occur either alone or separately and both are 

• *Bulletin r44 R. I. Agr. Expt. Stat. (In press.) The manuscript of 
this bulletin was very kindly loaned by Dr. Hadley. 
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usually accompanied by diarrhea and thick mucus. In case it 
is known that cholera is in the neighborhood, it is well for a 
poultryman to examine, from day to day, the character of the 
droppings on the dropping board." 

"The course of the disease may be rapid or slow in its prog
ress through the flock. It may take all within a few days, or 
the fowls may drop off by twos and threes through a period of 
several weeks. After the first symptoms appear the develop
ment in individual cases is usually rapid. Forty cases investi
gated by Salmon averaged 3 days, but many birds die within 
a few hours after the diarrhea sets in. The time required to 
develop the disease after exposure or inoculation is given by 
Salmon as 4 to 20 days." (Robinson). 

Examination of the dead birds shows inflammation of the 
digestive organs, kidneys and mesenteries in nearly all cases. 
According to Ward (Calif. Expt. Stat. Bui. 156) "punctiform 
hemorrhages are found upon the heart with almost absolute 
uniformity. The liver is very frequently marked with punc
tiform whitish areas." Sections show that the areas of necrotic 
tissue are present throughout the liver tissue. The blood ves
sels of the liver are congested. According to Ward the next 
most striking lesions are found in the reddened and bleeding 
mucosa of the first and second folds of the small intestine ( next 
to the gizzard) . These reddened areas can even be seen from 
the outside of the intestine. The intestinal contents are of 
either a cream colored pasty mass or may be brownish or even 
green in color. "Lesions are very rarely observed in other 
portions of the intestine. The ureters are noticeable in prac
tically all cases by reason of the yellow-colored urates that 
they contain. The nasal cavity, pharynx and oral cavity fre
quently contain a viscous mucous fluid, probably regurgitated 
from the crop." 

Etiology. Fowl cholera is caused by a bacterium known as 
Bacterium bipolaris septicus. It is closely related to the bacil-
lus of rabbit septicaemia and the bacillus of swine plague. 
"Under the microscope the bacterium presents either a circular __ _., 
or oval outline. It is about r 50-thousandth of an inch broad 
and 2. or 3 times as long. It grows best at from 85° to 105° F. 
It has no power of movement, does not form spores, and is eas-
ily destroyed by drying, by the ordinary disinfectants and by a 
temperature of 132° F. for r5 minutes." (Salmon). 
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Fowl cholera cannot be recognized with certainty except by a 
bacteriological examination. Practically, however, this makes 
but little difference to the poultryman. The methods of com
batting cholera are not radically different from those used 
against similar infectious diseases. The occurrence of a num
ber of sudden deaths in a flock indicate the presence of an 
infectious disease and call for the inauguration of sanitary 
and remedial measures at once. At the same time a letter de
scribing the symptoms should be sent to the Division of Pathol
ogy, Bureau of Animal Industry, Washington, D. C. In this 
way the name of the particular disease can be determined and 
advice as to any specific treatment will. be received. 

Treatment. "The best authorities on the subject regard gen
uine cholera as practically incurable. It is said that none of the 
alleged remedies have proved effective in cases known to be 
true cholera, and the presumption is that the persons supposing 
they had cured cholera with them were treating some other 
disease. While treatment of affected individuals is regarded 
as futile, the spread of the disease may be limited and the dis
ease stamped out by disinfection to destroy the germs on the 
premises, and by proper measures to prevent their further distri
bution." (Robinson). 

Dr. P. T. Woods, who several years ago while manager of 
a poultry ranch in New Jersey, had considerable experience with 
cholera gives the following method of dealing with the disease. 
( Reliable Poultry Remedies). 

"As soon as the disease is discovered, establish a pest house 
remote from the other poultry buildings, a place that can · be 
easily and thoroughly disinfected. Isolate all suspected cases 
in the pest house as soon as you can find them. Give these 
birds a few drops of creolin in their drinking water (just 
enough to turn it faintly milky), or give them drinking water 
in which has been dissolved one one-tenth of a grain tablet of 
corrosive sublimate to the quart of water. All birds which show 
marked symptoms of the disease had better be killed and cre
mated at once. This is safest and best. Kill them by strang~ 
ling or by a sharp blow with a blunt club, breaking the neck. a 

Do not draw blood, as the blood is infectious, and you do not 
want to spill it. If they bleed, scrape up all the blood and 
burn with the body, and disinfect the place where it fell. Rake 
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up and burn all litter used in houses or runs occupied by in
fected birds. Spray the runs and all parts of the buildings 
with a strong solution of creolin, or a r per cent solution of 
sulphuric acid in water. Do not use any litter until you are 
sure that the disease is eradicated. Thoroughly disinfect every
thing that could possibly be contaminated by the infected fowls, 
and repeat this as often as you find a new case. The runs or 
yards should be thoroughly disinfected and should be ploughed 
up often." 

In connection with his work on an outbreak of fowl cholera in 
California, Ward points out the following important conclusion: 
"Cholera and other infectious diseases may exist in a fowl in 
a sort of inactive chronic condition and there is no doubt con
cerning the agency of such a case in spreading the disease. 
Thus, fowls not suspected of being diseased may have the dis
ease smouldering among them. The fact that occasionally a 
single fowl dies of cholera means that a severe loss may occur 
at any time." 

The practical recommendation for an outbreak of fowl chol
era then is to kill and destroy all sick birds, confine all well 
birds to small runs. Disinfect these runs and the houses daily. ---. .. ~ 
After the outbreak is over and the birds have ceased dying it 
is best to market all flocks in which the cholera appeared. This 
latter precaution will often prevent a second outbreak some 
months later. 

Methods of prevention are always the most satisfactory. The 
careful poultryman will guard his flock against all infectious 
diseases by methods of quarantine, disinfection and general 
cleanliness. At the same time the birds· should be fed to keep 
them in the best of health. On these points read Chapter II. 

Through the kindness of Dr. Philip B. Hadley the writers 
have had the opportunity to read the manuscript of Bulletin 144 
of the Rhode Island Experiment Station dealing with fowl 
cholera. On the basis of his experimental work Dr. Hadley 
recommends subcutaneous injections of 5 per cent carbolic acid 
as a treatment for individual birds. In the summary of this 
bulletin Dr. Hadley says : "At the Rhode Island Station at
tempts have been made to prevent the development in fowls 
of cholera artificially produced by inoculation with the fowl 
cholera organism. The protective inoculations have involved 
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subcutaneous inoculations with a 5 per cent solution of carbolic 
acid in amounts of from 2 to 4 c. c. daily." 

"The results thus far secured show that the inoculations as 
given protected artificially infected birds, and did no harm to 
birds that were in normal health. They therefore suggest that 
subcutaneous· inoculations with carbolic acid have a protective 
and perhaps a therapeutic value in fowl cholera." 



CHAPTER X. 

DISEASES OF THE ABDOMINAL CAVITY . 

. Peritonitis. 

The thin serous membrane which lines the abdominal cavity 
and covers the internal organs is called the peritoneum. In
flammation of this membrane may occur in connection with 
the inflammation of certain internal organs such as the intes
tines, liver, kidneys, etc. In these cases the inflammation ex
tends from the diseased organs on to the wall of the body 
cavity. Peritonitis may also be caused by the entrance of 
foreign bodies into the abdominal cavity. It may further be 
caused by severe bruises or injuries of the abdominal wall. 

Foreign bodies enter the abdominal cavity chiefly through 
perforation of the intestine. This may occur through severe 
inflammation, by sharp-pointed objects pushing through the 
intestinal wall or by parasitic round worms or other parasites 
puncturing the wall. In many cases mature eggs separate 
from the ovary but fail to enter the oviduct. Or, owing to 
rupture of the oviduct or a reversal of its peristalsis, the egg 
substance may enter the abdominal cavity. Usually these eggs 
are absorbed or walled off without very serious annoyance to 
the bird. In other cases they may cause severe peritonitis. 
Finally foreign bodies may enter the abdomen through snch 
operations as caponizing. 

Diagnosis.-The sick birds appear restless and lose their 
appetite. There is a high fever. The abdomen is swollen, hot 
and tender. Pressure on the abdomen produces evidence of 
sharp pain. Usually, but not always, a severe thirst accom
panies peritonitis. As the disease progresses the bird becomes 
weaker, is unable to stand and the legs are drawn up close to 
the body often with convulsive movements. 

Post-mortem examination shows the peritoneal membrane to 
be deep red in color (provided the bird has just died or has 
been freshly killed without bleeding). This membrane is nsu-
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ally covered with a thick opaque yellowish exudate. This gives 
it the appearance of being much thicker than usual. In some 
cases small lumps of whitish matter (pus) are found. The 
abdomen may contain more or less liquid which is usually yel
lowish and turbid and may have an offensive odor. If a mis
carried egg is the cause of the trouble portions of this will 
usually be found. 

Treatment and Prognosis.-Only very seldom is treatment 
for peritonitis successful. The disease is not usually recog
nized until in an advanced age. Ziirn recommends wrapping 
parts of the bird in wet cloths and to give internally tincture of 
aconite, 2 drops ( at the most) with a teaspoonful of water 2 or 
3 times a day. Sanborn recommends I grain opium pills twice 
a day to relieve pain, and warm liquid foods such as meat juice 
and milk in equal parts. 

Abdominal Dropsy or Ascites. 
Etiology.-This disease is sometimes called chronic peritonitis. 

It is characterized by the accumulation of a large quantity of 
liquid in the abdominal cavity. In some cases the abdomen 
becomes so distended that it nearly or quite touches the ground 
when the bird is standing. Salmon says: "If examined by 
slight pressure of the hand the swelling is found to be soft and 
fluctuating; it will yield in one place and cause greater disten
sion at another. That is, it gives the sensation of a sac filled 
with liquid." 

Abdominal dropsy may begin with a mild case of peritonitis 
which has continued for a long time without becoming serious. 
In young chicks it is said to be due to an ancemic coUidition 
produced by bed feeding and insanitary conditions. In older 
birds it may also result from this same cause or may be due to 
some obstruction of the venous circulation either by a tumor or 
by some structural disease of the abdominal organs. 

Diagnosis.-The most marked symptom, of course, is the 
enlarged, flabby abdomen. Salmon says: "Fowls affected in 
this way are dull, disinclined to move, generally feeble with 
pale comb and diminished appetite." 

Treatment.-"Treatment of this condition is not profitable, 
but in special cases, stimulating diet with considerable animal 
food, tonics and diuretics, may be tried. Iodide of potassium 
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or iodide of iron in doses of I grain is particularly indicated." 
(Salmon.) Tapping with a hollow needle or trocar through the 
skin and muscles of the abdomen and allowing the fluid to 
escape is also recommended. It will usually be found more 
profitable to kill the bird. 



CHAPTER XI. 

INTERN AL p ARASITES. 

Fowls are often seriously infested with internal parasites. 
The most important of these are various worms living in the 
alimentary canal. In popular usage these are spoken of simply 
as "worms." Various other internal parasites as the gape 
worm, the air sac mite, etc., are described in other sections of 
this book. The present discussion will be confined to intes
tinal worms. 

Regarding these Robinson says: "Worms in small quantities 
inhabit the digestive organs of all fowls and animals without 
causing them serious inconvenience. · It is even maintained by 
some authorities that in limited numbers these parasites are 
beneficial, though in just what way they are beneficial I have 
never seen stated, and it seems more reasonable, in the present 
state of knowledge of the subject, to claim no more than that 
when not too numerous they do no perceptible harm. Worms 
are contagious in that they are transmitted from fowl to fowl, 
probably always indirectly by being deposited on the ground by 
one fowl and taken from it by another; but if it is true as stated 
that worms in small numbers are always present, contagion is 
not required to account for their increase to troublesome num
bers in many members of a flock simultaneously. The more 
reasonable assumption in the premises is that all these fowls 
alike were in a condition favorable to an excessive development 
of the parasites. This is a phase of the question on which the 
literature of the subject has done nothing-yet it seems to be 
the all-important point to determine." 

Diagnosis of Worms in General.-Accurate diagnosis of 
worms in the intestines can be made only by finding the worms 
in the droppings of the fowls. Fowls affected with worms to 
any great extent frequently show the general symptoms of dull
ness and depression. Birds that are suspected of being affected 
with worms should be shut up in a coop and given a dose of 
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some vermifuge or a purgative dose of Epsom salts. If careful 
observation of the droppings are made at frequent intervals the 
worms, if present, can usually be detected in this way. This 
is not, however, an infallible test. Regarding further measures 
Robinson says: "If efforts to secure evidence from the living 
fowls of the presence of worms fail, and the poultryman is at 
a loss to account for the trouble with his fowls, a suspected fowl 
should be killed and examined, and if this is still insufficient, 
the case should be taken to a competent veterinary. It is of 
greatest importance that the facts in such cases be learned and 
proper treatment given, for whether the worms cause the trouble 
or conditions exist which favor their increase, the situation is 
full of danger to the keeper of a flock in which serious trouble 
is associated with worms; and while I do not wish to unneces
sarily alarm anyone, the fact that in recent years worms in epi
demic form have put a number of poultry plants out of busi
ness, should be stated as a warning to poultrymen troubled with 
unidentified diseases presenting symptoms which might be asso
ciated with worms." 

The principal parasitic worms which affect the digestive tract 
of fowls may be grouped into three classes as follows: Tape 
worms, round worms and flukes. 

Tape Wornis. 

Tape worms have long been known to infest domestic poultry. 
Occasionally serious outbreaks of the tape worm disease occur 
in various parts of the country. These outbreaks are usually 
confined to comparatively small areas and are perhaps more 
common in the southern states. 

Etiology.-The tape worms of poultry, like those which infest 
man and the domestic animals, are long, fiat, segmented worms. 
( fig. 6.) The anterior. end of the animal possesses a number 
of hooks or suckers by which it attaches itself to the walls of 
the intestine. Back of this head the entire animal consists of a 
long series of segments or proglottids. The segments nearest 
the head are the smallest and it is at this region that new seg
ments are constantly being formed. The farther from the head 
they get the larger the segments become. Towards the pos
terior end of the worm the segments develop sexual organs and 
1ater become filled with eggs. As soon as the eggs are 
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Fig. 6. Drepanidotaenia in 
fundibulifo rmis. a tape 
worm of the fowl. (Af
ter Stiles). 

fertilized and mature the segment 
containing them drops off and passes 
to the exterior with the feces of the 
host. Each segment of this kind 
contains thousands of eggs. 

If these eggs are to develop far
ther they must be swallowed by some 
intermediate host ( as a worm, snail 
or insect). The egg then hatches 
into a 6-hooked embryo which bores 
its way from the intestine into the 
body cavity of the intermediate host. 
It here develops into a larval form 
known as a cysticcrcoid. When the 
intermediate host ( worm, snail, etc.) 
is eaten by a chicken this larva con
tinues its development and forms 
an adult tape worm. Thus there 
are t'wo stages in the life cycle of a 
tape worm: that in the adult host 
and that in the intermediate host. 
Each species of tape worm, of which 
there are a great many, has its par
ticular host, both intermediate and 
final. 

According to Stiles (Bur. An. 
Incl. Bul. 12) there were up to 1896, 
33 species of tape worms recorded 
for poultry. Of these r I are r e
corded as occurring in chickens. 
The complete life history is known 

for only a few of these. Regarding the tape worms of chick
ens, Stiles (lac. cit.) says, p. 13: "(They) are !mown to become 
infected with one tape worm through eating slugs (Limax). 
They are supposed to become infected with a second through 
eating snails (Helix); by a third through eating flies and by a 
fourth through eating earth worms." 

There seems but little need to give a description of the differ
ent species of tape worms found in chickens. The characters 
by which they are distinguished from each other are too minute 
and involved to be of use to the poultryman or farmer. If any
one is having trouble with tape worms in poultry the best thing 
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to do is to send a portion of the intestine containing the worms 
to the Zoological Division, Bureau of Animal Industry, U. S. 
Department of Agriculture, Washington, D. C. In this way 
the worms will be identified and any specific remedies will be 
recommended. 

Nodular T a:niasis. 
Stiles says, p. 15: "At least one species of tape worm (Da

-z,ainea tctragona) causes a serious nodular disease of the intes
tine of chicken s which upon superficial examination may be 
easily mistaken for tuberculosis." Moore says (Bur. An. Ind. 
Circ. No. 3, 1895): 

Fig. 7. Intestine of 
a fowl turned 
wrong side out to 
show tape worms 
in nodular tae
n i a s i s. A f t e r 
P':'.arson and War
ren). 

"Tuberculosis is the only known disease 
for which this affection is liable to be mis
taken, and it is of much importance that 
the two diseases should not be confounded. 
The diagnosis has not in my experience 
been difficult, as in every case the attached 
tape worms were readily detected upon a 
close examination of the intestinal con
tents, or of the mucous membrane of the 
infected portion of the intestine. How
ever, the worms are quite small and could 
easily be overlooked in a hurried or cursory 
examination. In case of doubt, if the af
fected intestine is opened and the mucous 
surface washed carefully in a gentle stream 
of water, the small worms will be observed 
hanging to the mucous membrane. This 
discovery, in the absence of lesions in the 
liver or other organs, would warrant the 
diagnosis of the tape worm disease." 

Diagnosis.-The symptoms of tape worm 
disease are not specific. The general symp
toms are similar to those of other worms 
( cf. p. 75). Regarding the symptoms of 
tape worms Stiles quotes the following 
from Ziirn: "If numerous tape worms are 
present in the intestine of young or • old 
fowls a more or less extensive intestinal 
catarrh develops, corresponding to the 
greater or less number of parasites present." 
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"The intestinal catarrh shows itself, especially in chickens and 
geese, as follows : The sick animals become emaciated, although 
the appetite is not especially disturbed . At times the appetite 
is even increased. The droppings are thin, contain considerable 
yellow slime, and are passed in small quantities but at short 
intervals. The poultry raiser must direct his attention to these 
thin, slimy, and often bloody droppings, for if any treatment 
against the tape worm is to be undertaken, this must be done as 
early as possible. In observing the droppings it should be 
noticed whether tape worm segments or eggs are present. The 
eggs can be seen, of course, only with the microscope." 

"After a time other symptoms develop. The sick animals 
become dull and listless, remain apart from the rest of the flock 
-the feathers are ruffled and the wings droop, the appetite is lost 
and the birds allow themselves to be easily caught. Although 
it was stated that in the beginning of the trouble the appetite is 
not disturbed, the sick animals develop an intense thirst for cold 
water. When it rains they run under the eaves in order to 
catch water, and in winter are eager for ice water." 

Since the examination of the feces for tape worm segments 
is rather unsatisfactory for the farmer or poultryman, Stiles 
says that "The best method for the farmer to fo llow is to kill 
one of the sick chickens when he suspects tape worms and to 
cut out the intestine. He should then open the intestinal tract 
from gizzard to anus in a bowl of warm water, and look for 
the parasites." (Cf. fig. 7) . Finding the worms in the ali:
mentary canal is the only certain diagnosis of the disease. 

Treatment.-The chief drugs used for tape worms in fowls 
· are: E xtract of male fern , turpentine, areca nut, powdered 
kamala, pumpkin seed, pomegranate root bark and Epsom salts. 
The following extract from Salmon gives the principal methods 
o f treatment and the doses : "One of the best methods of treat
ing tape worms in fowls is to mix in the feed a teaspoonful of 
powdered pomegranate root bark for every 50 head of birds. 
In treating a few birds at a time it is well to follow this medicine 
with a purgative dose of castor oil ( 2 or 3 teaspoonsful ) . 
According to Zi.irn, powdered areca nut is the best tape worm 
remedy for fowls, but he states that turkeys are unfavorably 
affected by it. It may be given in doses of 30 to 45 grains mixed 
with butter and made into pills. Male fern is also a very 
effectual remedy and may be used in the form of powder ( close 
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30 grains to I dram ) or of liquid extract ( dose IS to 30 drops). 
It should be given in the morning and evening, before feeding. 
O il of turpentine is an excellent remedy fo r all worms which 
inhabit the digestive canal. It may be given in the dose of I to 
3 tea poonfuls, and is best administered by fo rcing it through a 
small fl exible catheter that has been oiled and passed through 
the mouth and cesophagus to the crop. This medicine is less 
severe in its effects if diluted with an equal bulk of olive oil, 
but, if it fails to destroy the parasites when so diluted, it may be 
given pure. The method of administering medicine by deposit
ing it directly in the crop can be advantageously used with many 
oth er liquid remedies, and should be adopted in all cases where 
it is important to have the full close in the stomach in a short 
time. It does away with the uncertainty attending the giving 
of medicine in the feed or drinking water , and with a little 
p ractice is more expeditious than making and giving pills. The 
open encl of the catheter may be inserted into a rubber bulb 
having one opening. Ju st ufficient air should be expelled from 
the bulb, so that the dose of medicine will be sucked up without 

6- £. G-. 

Fig. 8. Sketch showing method of introducing turpenti ne directly 
into crop. (F rom Gage and Opperman). 
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being followed by much air. The bi rd's head is then brought 
in a line with the neck, which is extended, the catheter is passed 
carefully to the crop, when a slight pressure on the bulb fo rces 
out the medicine, and the instrument is withdrawn. T he opera
tor should be sure that he avoids the trachea." 

More recently Gage and Opperman* have found Epsom salts 
and turpentine a very effective remedy fo r Nodular T ceniasis. 
After careful consideration of the data they conclude that "40 
to 50 grains of E psom salts is sufficient fo r an adult fowl in 
orde r to clean out the intestinal tract so that the birds may take 
food. T hen the turpentine should be introduced" as directed 
above. For younger birds the dose of salts should be propor
tionately less. In fowls from 6 months to 2 years old the salts 
are best given by dissolving in water and giving each fow l thi s 
liquid. For younger chicks the salts may be dissolved in warm 
water and used to moisten the mash or feed. 

Prevention.-The f?llowing statement by Salmon gives some 
of the chief preventative measures : "Parasitic infestation of the 
digestive tract should be guarded against by hygieni c measures 
so far as possible. One of the most important of these measures 
is to move the fowls upon fresh ground every 2 or 3 years, or 
certainly in all cases where such parasites are freq uently ob
served in the intestines of the birds. Another practical measnre, 
which may be adopted at the same time, is to remove the excre
ment daily from the houses and destroy any parasites or their 
eggs which may be in it, by mixing it with quick lime or satu
rating it with a IO per cent solution of sulphuric acid. The acid 
is cheap, but requires that great care be taken in diluting it, 
owing to danger of its splashing upon the clothing and flesh and 
causing severe burns. It should always be poured slowly into 
the water used fo r dilution, but on no account should water be 
poured into the acid as it will cause explosions and splashing." 

"When treating diseased birds these should always be i olated 
and confi ned, and their droppings should ei ther be bu rned or 
treated with lime or sulphuric acid as just recommended . \ i\Tith
out these hygienic measures, medical treatment can only be par
tially successful. " 

Stiles says : "An extermination of slugs will insure immunity 
against Davainea proglottina, but no precise directions can be 

*Md. Agric. Expt. Stat . Bul. 139, 1909. 

6 
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given to prevent chickens from becoming in fected with other 
tape worms until the li fe history of these parasites is better 
un de rstood. It will be well, however, to keep the chi ckens 
housed in the morning until the sun is well up and the ground 
is dry, fo r they will thus be less likely to meet with the sup
posable intermediate hosts of other worms." 

R ound Worms. 
Round worms can be found in the intestine and especially the 

ceca of almost any fowl. They are much more common than 
th e tape worms. Normally the round worms cause no serious 
trouble to fow ls. U nde r certain conditions, however, they may 

Fig. 9. Wo rms protrud ing from a sec
ti on of the intestine of a fowl. 
(After B radshaw). 

become so numerous as to 
be a serious menace to the 
fl ock. At such times they 
have a decided effect on 
the . digestion; the irrita
tion often causes diarrhea. 
W hen in large numbers, 
they sometimes become 
rolled and matted inlo a 
ball which may cause 
complete stoppage of the 
in testin e. 

The round worms are 
white in color and vary in 
length from r-3 inch to 5 
inches. The head encl is 
sharp pointed, while the 
tail end is more blunt. 
Round worm s are seldom 
passed in the feces unless 
present in very large num
bers. When a worm is 
pa~sed it soon dies in the 
droppings or is eaten by 
another fowl. 

Dispharagus spiralis, a small worm about r -3 inch in length, 
is often fo und in the cesophagus and occasional1y in the crop or 
inte tine. 



POU L'fRY DISEASES AND THEIR TREATMEN'l' . 83 

Dispharagus nasutus, about ¾ inch long, occurs in the walls 
of the gizzard of fowls. It sometimes becomes so numerous 
as to cause serious loss-. 

I 

H cterakis perspicillum, from 11/z to 3 
inches long, is very common in the intes
tines of fowls. They sometimes become 
very numerous and may become rolled into 
rather large balls which obstruct the pa8-
sage of the food. 

Several other species of the genu s H eter
aliis also infest fowls and other poultry. 

Diagnosis.-The symptoms of round 
worms are similar to those of all worms 
( cf. p. 75). There is evidence of indiges
tion. The comb becomes pale and there 
may be diarrhea. 

Treatment.-The remedies mentioned on 
p. 79 for tape worms are also useful for 
round worms. The remedy most com- a 

monly advised is to give 2 grains santonine 
for each bird. Dissolve this in water and 
use to mix the wash. As recommended on 
·p. 79, all droppings should be collected and 
examined, also put out of reach of the 
birds. Fig. IO. H eterakis 

Vale recommends the following: "Beat perspicillum. 
a, male. b, female. 

a new laid egg with I tablespoonful of oil x2. (From Sal-

of turpentine and mix thoroughly by shak- mon). 

ing. Give a teaspoonful of the mixture 
night and morning fo r a few days; or divide ¾ of an ounce of 
areca nut in powder, into 4 parts, and give I part each morning, 
fa sting, with a dessertspoonful of sweet oil 2 hours after each 
powder." 

Flulies. 

Flukes or trematode worms are small, flat and usually oval
shaped. Fig. I I gives a fair idea of the appearance of these par
asites. 
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l.a 

Regarding these parasites m 
poultry, Theobald ( Parasitic 
Diseases of Poultry, London) 
says : "The Trematode worms 
or Flukes found in the fowl are 
3 in number. One is found in 
the egg ( Distoma ovatum), the 
others in the resophagus and in
testines." 

"The Fluke found in the reso
phagus of the fowl is known as 

ti;~~',JJ-- e.:•. Cephalogonimus pellucidus, a 

Fig. II. Trematode worm or 
fluke showing i 11 t e r 11 a I 
structure. (From Thomp
son after Sommer). 

transparent reddish fluke about 
9 mm. long. These were found 
by Von Linstow and Railliet. 
In the intestines Neumann enu
merates 7 species, namely, Noto
cotyle triscrialis Distome oxyce
phalum, Rud., D. dilatatum, 
Miriam, D. lineare, Zeder, D. 
ovatum, D. armatum, Molin, and 
M esogonimus commutatus, Sons. 
These, however, are not all dis- . 
tinct; dilatatum is undoubtedly 
the same as oxycephalum:; arma
tum is also probably the same." 

"None of these Trematode worms are of any pathological im
portance, although, as is well known, they often cause serious 
maladies in other animals. All the Flukes that have two hosts 
undergo a complicated metamorphosis, the early stages always 
taking place in some water-molluse. Those found in Gallus do
mesticus have not ~ad their life-histories worked out." 



CHAPTER XII. 

DISEASES OF 1'HE RESPIRA1'0RY SYSTEM. 

Anatomy and Physiology. 

The respiratory organs of birds are the nasal passages, the 
pharynx, larynx, trachea, lungs and air sacs. The form and 
general appearance of the lungs and trachea are .;hown in fig . 
12. 

Fig. 12. Lungs of a 
bird. A, lower sur
face. B, upper sur
face. (After Salmon). 

Fig. 13. Right lung 
of a goose. A, 
primary branches. 
b, and b', open
ings into abdomi
nal and thoracic 
ai r sacs. c, c, sec
o n d a r y bronchi. 
(After Owen). 

The respiratory apparatus differs somewhat in structure and 
function from that of mammals. As in mammals the trachea 
(wind-pipe) divides into the primary bronchi, one passing to 
each lung. In birds these bronchi do not divide and subdivide 
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as in mammals but each passes to the posterior end of its lung 
and where it opens into the abdominal air sac. This relation is 
shown in fig. 13. 

In the_ lung the primary bronchus gives off branches ( sec
ondary bronchi) some of which end blindly ( cf. fig. 13). The 
secondary branches g·ive off branches ( tertiary bronchi) all of 
which end blindly ( cf. fig. 14). This tubular system makes up 
the air-containing portion of the lungs. It is imbedded in a 
net-work of almost naked blood vessels which rnake up the 
spongy tissue of the lungs ( cf. fig. 14). The aeration of the 
blood takes place through the walls of these vessels. The rela-
tions of this tubular system of the lungs are shown in fig. 14. 

The air sacs are very large, thin-walled sacs which open into 
the bronchial tubes as described. They function chiefly as res
ervoirs of air so that fresh air is supplied to the lungs twice dur
ing each breath. The air passes through the lungs into them 
during inspiration and during expiration the lungs are filled 
with the air forced back from the sacs. Some aeration of blood 
takes place in the sacs and they also help to reduce the relative 
weight of the body. In addition to aeration of the blood, the 
respiratory apparatus eliminates most of the waste moisture of 
the body and is, therefore, the temperature regulator. In mam
mals this function is performed by the sweat glands and the se
cretion of the kidneys. Birds have no sweat glands and the 
secretion of the kidneys contains relatively little moisture. 

The air passages are lined with mucous membrane and this 
membrane is the seat of several diseases. Diseases are easily 
transferred from one part of the respiratory system to another, 
since the passages and also the lining membranes are contin
uous from the nostrn s to the air sacs. There ar,e also diseases 
of the vascular part of the lungs. Some of these diseases are 
caused by unfavorable conditions as exposure to cold, draughts 
of air, or moist air or to improper food. Others are due to 
specific organisms. Most of the latter are contagious. Expo
sure to unfavorable conditions also reduces the ability of the 
birds to resist infectious di seases. -- .,. 
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Catar-rh.-(Simple Catarrh; Non-contagious Catarrh; Cold.) 
One of the most common 

diseases of the air passages 
is catarrh (cold). It is 
often hard to distinguish 
this disease from e arly 
stages of roup and diph
theria. The characteri sti c 
symptoms of the latter dis
ease should be carefully 
looked for, lest the flock 
become infected with a dan
gerous contagious disease. 
In cases where there is a 
suspicion of either of these 
diseases it is better to iso- c 
late the sick bird s. Catarrh 
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.t 
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is non-contagious. It usu
ally affects only a few indi
viduals in the flock, but in 
cases of exposure of the 
flock to the unfavorable 
conditions which cause the. 
disease it may occur in 
quite a number of birds at 
the same time. 

Fig. r4. A-Lobule of the lung of 
a bird represented in ideal longi-
tudinal secti on; a, a, secondary 
bronchi: b, b, tertiary bronchi. 
B.-Plexus of blood vessels which 
chiefly 
tissue. 

compose the 
(After Owen) . 

pulmonary 

Diagnosis. Salmon gives the following description of the 
symptoms of this disease: "In simple, non-contagious catarrh, 
the affected birds are more or less dull, they are disinclined to 
move, their appetites are diminished, they sneeze and the mucous 
membrane is thickened, causing some obstruction to breathing 
through the nostrils. There soon appears a thin, water dis
charge which later becomes thicker and glutinous, the eyes are 
often watery, the eyelids swollen and sometimes held together 
by a thick, viscid secretion. In very severe cases, the birds are 
somnolent, the plumage is erect and roughened, the nostril s are 
completely obstructed by the thick secretion, the breathing is 
entirely through the mouth and is accompanied by a wheezing 
or snoring sound, the appetite is en tirely lost, a thin liquid es
capes from t~e mou th and the bird soon becomes exhau sted and 
dies." 
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Etiology. The cause of catarrh is exposure to cold, to 
draughts of air, to damp atmosphere clue to improper housing 
conditions, or to wet weather. Weak stock or improperly nour
ished birds are more likely to be affected by these conditions 
than strong, vigorous and well feel individuals. 

Treatment. With strong, healthy stock it is usually only nec
essary to remove the cause. It is -a good practice, however, to 
give red pepper ( capsicum ) with the food. Salmon gives the 
formula and dose of a toni c recommended by Megnin. 

"Gentian root ..... .......... 4 drams 
Ginger ....... . .... . . . ... . : .. 4 drams 
Sulphate of iron ............. 2 drams 
Hyposulphite of sodium ..... ... r dram 
Salicylate of sodium ........... r dram 

These substances are to be pulverized and then thoroughly 
mixed. The close is 3 to 4 grains a day fo r a medium-sized fowl. 
Its effects are stimulating and tonic." 

In severe cases, the eyes, mouth, and nostrils may be washed 
once or twice a day with one of the following solutions which 
are given in order of preference: 

r. Boracic acid 3 per cent solution. 
2. Creolin I per cent solution. 
3. Hydrogen dioxide mixed with equal parts of water. 
4. Carbolic acid, 2 per cent solution. 

Prognosis. A great majority of the birds recover in a few 
days if the cause is immediately removed . If the cause con
ti.nu es to act they may become worse and die, or the disease 
may become chronic and persist for a long time. 

Bronchitis, Croup. 

This disease may follow catarrh as a direct extension of the 
inflammatory processes in the membrane of the nasal cavities 
and throat to the mucous membrane of bronchial tubes. 

Diagnosis. The symptom s of bronchitis are the symptoms of 
a hard cold ( severe catarrh) with rapid breathing and cough. 
It may be distinguished from a cold by the peculiar sounds made 
in breathing. In the early stages of the disease this is a whist
ling sound made by the passage of the air over the dry, thickened 
membrane. As the disease advances mucus collects in the tubes 
and the breathing is accompanied by a rattling or bubbling sound. 
Under favorable conditions the symptoms do not usually pass 
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beyond this stage bu t soon disappear. In very severe cases the 
birds become very sleepy and refuse to eat. The wings droop. 
The feathers are roughened and breathing becomes more and 
m ore difficult, until finally the bird dies. The less severe forms 
of the disea:e may become chronic while the symptoms of rat
tling breath and coughing up mucus may persist fo r a long time. 
In this form of the disease the birds appear well except for the 
above symptoms. 

E tiology. ·when it follows a hard cold, bronchitis may be 
caused by an extension of the inflammation of the mucosa of 
the throat to the mucosa of the bronchial tubes. It may also be 
caused di rectly by exposure to cold, draughts, and dampness ; 
or it may result from irritation of the mucous membrane caused 
by inhaling irritating vapors, dust or foreign particles. 

Treatment. P lace the patient in a warm, dry, well ventilated 
but not draughty rooms. Feed bread or middlings moistened 
with milk, and acid to this food 2 grains of black antimony 
twice a day. A demulcent drink is often beneficial. A 
very good one is made by steeping a little flax seed in water. 
O ther demulcent drinks a re made by dissolving honey or gum 
arabic in water. Thi treatment is sufficient fo r mild cases. 
Salmon recommends the following treatment fo r severe attacks : 
"If the attack promises to be severe, it may sometimes be 
checked in the early stages by giving IO drops of spirits of tur
pentine in a teaspoonful of castor oil and repeating thi s dose 
after 5 or 6 hours. It should not be continued after there are 
signs of purging, for fear of exhausting the strength of the 
patient. In the very acute cases, where the whistling or snor
ing sounds with the respiration indicate a croupous form of 
inflammation, and where the gasping shows great obstruction 
of the air passage, relief may be obtained by giving from 3 to 
6 drops of either the syrup or the wine of ipecac." 

"Medicines should be administered very carefully in diseases 
affecting the trachea and bronchi , as otherwise they may enter 
the air passages and increase the irritation." 

Prognosis. In the ord inary and chronic fo rm s the birds usu
ally recover. In the more severe forms a large per cent of the 
affected bird s die. 

Influenza (Epizoo tic, Grippe, Distemper). 

This disease is mentioned by \ i\Toods as "a contagious germ 
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disease closely association with roup." Robinson gives a brief 
statement of the diagnosis, treatment and prognosis of this dis
ease as follows: "Briefly stated, the symptoms are of a sud
den and severe cold, with high fever, generally diarrhea, and 
extreme debility. In very severe cases death may ensue with
in a few hours after the fowl is observed to be sick. Usually 
the bad cases linger for a day or two, while those that recover 
run fo r a week or IO days. Treatment the same as for bad 
cold s." 

Quite possibly this is not a separate disease but is either a 
severe fo rm of cold occurring in many individuals of a flock 
which has been exposed to unfavorable, insanitary conditions, 
or is a mild form of roup. 

Roup (Contagious Catarrh, Diphtheria, Diphtheritic Roup, 

Canher) . 

Veterinarians have distingui shed two diseases belonging to 
this general class of troubles as follows : (a) roup or contagious 
catarrh when only catarrhal symptoms are present, and (b) 
diphtheria, diphtheritic roup and canker when diphtheria! 
patches and fal se membranes are formed. The bacteriologists 
Moore, Harrison and Streit, consider these different stages of 
the same disease. Cary not only considers these as one disease 
but also believes that sorehead, chicken pox or epithelioma con
tagiosnm is also a form of this disease. These questions cannot 
be settled with the present knowledge of the causes of these 
diseases. The evidence fo r considering roup and diphtheria 
as successive stages in the same disease seem much better than 
the evidence that sore-head is a form of thi s disease. In the 
present work sore-head is treated separately. 

Roup is a disease of very great economic importance. It is 
widely distributed causing a large annual death rate, and also 
reducing the valnc and production of affected fl ocks since many 
birds contract the disease in a chronic fo rm and become worth
less fo r egg production or breeding. Such birds preserve the 
germ s of the di ease and thi leads to fresh outbreaks when
ever the flock is exposed to unfavorable conditions. 

Diagnosis. Harrison and Streit* give a very good descriJ_J. 

*H arri son, F . C., and Streit, H. , Roup. Ont. Agr. Coll. & Ex!J':. 
F arm. Bull eti n 125, Dec. 1902, pp. 1-16. 
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tion of the symptoms of roup from early to late stages. The 
following account is quoted from their bulletin: 

"The general condition of roupy birds varies very much. Af
ter the fir st symptoms of the disease, which is usually a putrid 
catarrh from the nostrils, the affected fowl is generally restless, 
separates from other members of the fl ock, becomes dull, cow
ers in the corner of the coop or mopes in the corner of the pen, 
with its head drawn close to its body and oft en covered with its 
wings." 

"If there is a severe discharge from the nostril s or eyes, 
then the feathe rs upon the wings or back are likely to be smeared 
with it, stuck together, and after some time fall out; and the 
eyes of ten shut, the lids being glued together by the sticky dis
charge from them." 

"A fow l in a sleepy condition, or moping as described, fre
quently arouses itself fo r a time, takes food, and especially 
water, and then gradually returns to the apathetic condition." 

E<'ig. 15. Showing appearance of a hen a day befo re death 
from roup. \From Harri so:1 and Streit ). 

"Many fowls having the disease in a chronic form keep their 
normal appetite for a long time, and seem very little disturbed 
physically, whilst others, especially when the face or eyes be
come swollen, lo~e their appetite, grow thinner and thinner, and 
finally become too weak to stand or walk around, when they lie 
down and die in a few clays. During the last stage diarrhoea, 
with offensive yellow or green discharge, often sets in and caus
es death in a short time." 
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"Many poultry keepers assert that roupy birds show fever; 
a nd it is certain that the head is often very hot, but the body 
temperature is normal, or only very slightly higher than normal." 

"Special Symptoms of Roup. By the term roup we generally 
rU nderstand a more or less putrid discharge from the nostrils, 
which lasts for weeks or even months. The disease often fo l
:lows a common cold, to which fowls, especially young fowls and 
-those of the more delicate breeds, are much predisposed." 

" In the first stages of roup, the bird s often cough or sneeze, 
,and the breathing is noisy, caused by the partial closing of 
:the air passages, which become blocked with the discharge from 
,the nostril s. \ ,\Then the air passages are entirely closed by the 
-discharged products, the fow 1 has to open its beak in order to 
'breathe." 

"Sometimes a yellowish cheese-like mass forms in the nos
trils, growing quickly and pressing the upper walls of the nose 
:upward s ; and if this mass is removed, an uneven bleeding sur
face is left, which form s a new cheesy mass in from 24 to 48 
bours." 

F ig. 16. Showing swelling of head in severe 
roup. (From Harrison and Streit) . 

"'Whilst many roupy birds show only the above mentioned 
-symptoms, others become more seriously diseased. The face 
,of roupy birds is very of ten swollen, especially between the 
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eyes and the nostril s ; and this swelling, which is hot and sore, 
sometimes grows into a tumor as large as a walnut-generally 
firm and hard. ( See fig. 16). A bird in this condition is 
frequently found scratching at the tumor with its claws or 
wings, as if endeavoring to remove it. If the tumor grows on 
the inner side, towards the nasal passage, it forces the roof of 
the mouth downward, and the upper and lower beak are slowly 
pressed out of thei r normal position, so that the bird cannot 
close its mouth." 

Fig. 17. Head of a bird. The lower figure 
shows the maxillo-ocular sinus, which opens 
into the socket of the eye and communi
cates wi th the nasal cavities. The upper 
figure shows the roup tumor on the head 
caused by the filling of this cavity with 
cheesy pus. (From Megnin). 

".On making an incision into the tumor, we find a solid, cheesy; 
yellowish matter, which may be pulled out like the root of a 
plant; but it usually has to be broken into small pieces in order r - to get it out. Around this mass, there is a more or less smooth, 
grey or brownish membrane that is capable of again forming a 
cheesy mass similar to what has beet} removed." 

"The mass itself, when not attended to, often grows into the 
nasal canals, and blocks them up completely. Generally com-
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binecl with the formation of the tumor on the face, there is an 
affection of the eyes; or the eyes become diseased without the 
preliminary discharge from the nose, in which case ponltry keep
ers speak of fowls as suffering from "roup of the eyes." 

"Roup of the Eyes. The first symptom of the eyes is gener
ally an inflammation of the eye-lids. These become reel, swollen 
and hot; then the mucous membrane and glands of eyes become 
inflamed and begin to secrete a liquid-at fir st clear, and then of 
a grey, slimy, putrid character, which dries on the feathers at the 
side of the head, causing them to stick together or fall ou t. If 
the secretion is retained in the eye socket, it undergoes a change, 
becoming a yellowish, solid, cheesy mass of the same appearance 
as that fou nd in the nasal tumor. This cheesy mass either 
forces the eye out of its socket, or the inflammation entirely 
destroys it. These cheese-like masses fo rm in one or two 
clays, and may reappear after many daily removals." 

"All these affections, described above, may be localized on 
one side ; but often both nasal passages and both eyes are affected 
at the same time." 

"Combined with the symptoms of roup above described, there 
often are patches of a greyish yellow exudation firmly adherent 
to the mouth, throat, etc. These patches are called "false mem
branes," and on account of their somewhat close resemblance to 
the membrane which is formed in human diphtheria, it has 
been thought by some writers that the avian and human dis
eases are the same. Here, however, let it suffice to say that the 
weight of evidence is against this contention." 
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Fig. 18. H ead of a fow l 22 days after in
oculation wi th a culture o f the roup 
bacillus. A.-F alse membrane. (From 
Harrison and Streit). 

Fig. 19. Throat and bottom of mouth 
with false membrane (m) 14 days after 

inoculation. (From Harri so n a nd 
Streit ) . 

A 

ill 
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Fig. 20. A section of a fa lse membrane of a roupy fowl. (a)-false 
membrane; (b), epithelium; (c), sub mucosa. (From Harrison and 
Streit). 

/\.,---------' 
B-----

Fig. 21. Head of a bird with drptheritic roup affecting the 
mouth and tongue. A. B, C and D.- False membranes. 
(From Megnin). 

"We may also point out that many poultry keepers who notice 
the false membrane on the throat and mouth of their fowls, 
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regard the disease as quite different from the ~atarrhal form, 
and call it "canker," which is probably a popular form of the 
word "cancer." 

"Whether the disease is characterized by false membranes, 
offensive discharges, or cheesy masses, the cause is the same, as 
we have many times experimentally demonstrated.'' 

"At one or several places in the mouth or throat, these yellow
ish, smooth or uneven membranes appear, and either remain 
small and disappear after a few days or grow thicker, spread, 
and become firmly attached to the mucous membrane; and if 
they ( the false membranes) are removed, an uneven, bleeding 
surface is exposed, which looks like a true cancer." 

"After the appearance of the membranes the adjacent sub
mucous tissue sometimes becomes inflamed, and finally the 
growths are found to be similar to those so often seen at the side 
of the face-containing solid cheesy matter in the center." 

"\Vhen the throat is blocked by these false membranes, the 
animal's breathing becomes abnormal, and the air passing 
through the throat produces loud noises. Gradually, the visible 
mucous membrane and the comb turn blue, and the fowl finally 
dies from suffocation." 

"The Course of the Disease. The course of roup is usually 
of long duration. A simple, putrid discharge from the nose 
may stop in 3 or 4 weeks, and similarly false membranes may 
soon disappear; but generally the symptoms last for months. 
When the eyelids become swollen and tumors appear, the case 
i.,' usually chronic. Affected birds may be better for a few clays 
or weeks, and then become very weak again. Damp, coll( 
weather usually intensifies the disease. 

"It is well known that fowls may be more or less sick from 
roup for one or even several years and these birds should have the 
greatest care and attention, for they are generally the cause of 
new outbreaks. Once introduced, roup may remain in a flock 
for many years. The first cold and moist nights of the fall 
and early winter cause all kinds of catarrhs, which in many 
instances are followed by roup. Roup spreads rapidly in the 
winter time and may attack from IO to 90 per cent of the fowls 
in a flock. Towards spring, the disease gradually disappears; 
during the summer months, a few birds remain chronically 
affected; and then the first cold nights give the disease a fresh 
start." 

7 
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"Young fowls and fowls of the fine breeds are especially liable 
to roup. While some poultrymen maintain that birds once hav
ing suffered from roup never take the disease again, most of the 
experimental evidence tends to show that no acquired immunity 
exists, as sometimes happens after other diseases. Some fowls 
are, however, naturally immune, and never take the disease. 
In the course of our own experiments, a white chicken which 
had never had roup, was inoculated with repeated and large 
closes of the roup germ, but without effect." 

Etiology. Several organisms have been isolated from the 
lesions of birds suffering from roup. Four of these have some 
claim to be considered the cause of the disease. These include 
3 species of bacteria and one protozoan. There is also some 
evidence that the cause of the disease is an invisible virus. While 
the specific organism or organisms which cause the disease are 
not certainly known its infectious nature is well established. It is 
probably carried from one individual to another in a flock, by the 
particles of dried secretion in the air or possibly by the food and 
drink contaminated by the diseased birds. It may be introduced 
into a flock by the bringing in of birds from an infected flock, 
or by birds that have contracted the disease at shows. Possibly 
it is sometimes carried on the shoes or clothing of persons com
ing from infected yards or houses. While a source of infection 
i;: necessary for the production of the disease it does not appear 
to attack birds when the mucous membrane is in a healthy con
dition. It is most apt to attack birds that are suffering with 
catarrh. When a flock once becomes infected the birds which 
develop a mild chronic form of the disease serve as sources of 
infection whenever exposure to cold and dampness causes ca
tarrh in the unaffected birds. Thus in infected flocks an out
break of roup usually follows catarrh caused by exposure and 
this fact has led some poultrymen to think that the disease may 
be caused directly by exposure. In some flocks it appears annu
ally with the cold damp weather of late autumn and breaks out 
again at every radical change of temperature and moisture con
,ditions throughout the winter. Vigorous and properly nour
ished birds are better able to resist catarrh and consequently 
roup than those that are delicate and improperly fed. 

Treatment. The best treatment is prevention. The disease 
,can be prevented by stopping all sources of infection. Some 
things to keep in mind are : 
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1. In introµucing new birds always procure them from unin
fected flocks. 

2. Isolate all new birds and all birds that have been exhibited 
at shows for 2 or 3 weeks to make sure that they do not develop 
the disease. 

3. Exclude from uninfected house· and yards poultry and 
all other animals, including men, coming from those that are 
infected. 

4. Do not use implements as hoes, shovels, etc., that have 
been used on infected premises. 

5. Keep the birds in a good hygienic condition, well nour
ished and in dry well ventilated houses and roomy yards. 

When the disease has been introduced into the flock careful 
precaution may prevent its spread. 

1. Immediately separate from the flock any bird that shows 
symptoms of the disease. 

2. Disinfect the yards and houses. A 5 per cent solution of 
carbolic acid may be used on the yards. Remove the litter from 
the houses and disinfect freely. This 5 per cent carbolic solu
tion may also be followed by whitewash, or better use the ere
sol solution described in Chap. II. 

3. Use potassium permanganate in all drinking water. ( See 
Chap. II.) 

4. Keep watch of the flock so that any new cases may be 
isolated at once. 

5. Burn or bury deep all birds that die. 
The disease is amenable to treatment but this treatment must 

be individual and requires a great deal of time. It must be con
tinued once or twice a day for quite a long time. It is, there
fore, very expensive and consequently impracticable for ordinary 
stock. Moreover birds apparently cured are likely to become the 
source of infection for later outbreaks. 

Robinson well says : "I have cured many very bad cases, but 
quit treating them years ago, because I found that as long as I 
cured roup I had more roup to cure." No better advice than 
is implied in this could be given. If the stock is only of ordi
nary value it is better to kill all birds that develop the disease. 
If the flock is badly infected and the disease appears again and 
again when conditions favor its development, it is better to dis
pose of the flock and disinfect thoroughly, using new runs when 
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starting again. New stock may be obtained from uninfected 
flocks or from incubator chickens raised on a fresh range. 

In the case of valuable show birds treatment may perhaps 
be advisable. 

Harrison and Streit give the following methods of treating 
roup: 

"The germs of roup are not very resistant; they can easily 
bt destroyed when present in cultures, or somewhere outside 
the animal; but in the animal tissue, they are very difficult to 
kill, because they penetrate into the tissue; and unless this too 
i:_; killed, the germs continue living for a long time." 

"Roup may be cured by remedies, if the treatment is careful 
and judicious. Obstinately reappearing false membranes can be 
successfully treated by burning the diseased tissue with a strong 
acid (hydrochloric acid 50 per cent to 75 per cent) or other 
caustic, such as silver nitrate. If the eyes and nose are attacked, 
they have to be carefully washed, at least twice a clay, with an 
antiseptic solution, such as 2 per cent boracic acid in a decoction 
of chamomile flowers, or .½ per cent solution of corrosive sub
limate. Thus the micro-organisms are killed or at least, the 
diseased products which are discharged are removed, and the 
irritation caused by them; also the transformation into large 
cheesy masses is prevented." 

"We had chickens badly affected with roup of the eyes, wh.ich 
were cured with boracic acid and chamomile. On account of 
the smallness of the nostrils and nasal canals, it is very difficult 
to get the antiseptic solutions into the nose and nasal cavities; 
but it can be done with a small syringe. If this treatment is 
too troublesome, then the nostrils, at least, should be washed 
and opened several times a day, to allow the secretions to pass 
away. We have treated chickens for 14 days by daily washing 
with a 2_½ per cent solution of creolin and glycerine. After the 
washings, srriall plugs of cotton wool, filled with mixture, were 
placed in the nostrils and lachrymal ducts. This remedy did not 
cure the roup, although the same mixture readily kills the roup 
bacillus in cultures in from 2 to 3 minutes. The greatest hind- --1 
ranee to a sure cure ~y remedies which have been used locally, 
is the ability of the germ to penetrate into the tissue and the 
many secondary cavities of the nostrils which cannot be reached 
by the antiseptic." 

"Another method of treatment which gives excellent results, 
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especially in the early stages of roup, is the use of I to 2 per 
cent of permanganate of potash. Fowls are treated in the fol
lowing manner : The nostrils .. are pressed together between 
thumb and forefinger in the direction of the beak two or three 
times. Pressure should also be applie<l between nostrils and 
eyes in an upward direction. This massage helps to loosen the 
discharge in the nostrils and eyes. The bird's head is then 
plunged into the solution of permanganate of potash for 20 or 
30 seconds, in fact the head may be kept under the solution as 
long as the bird can tolerate it. The solution is thus distributed 
through the nostrils and other canals and has an astringent and 
slight disinfecting action. This treatment should be given twice 
a day and continued until all symptoms have disappeared." 

"If there are solid tumors in the eyelids, they should be 
opened so that the skin may bleed freely. The cheesy matter 
should be removed and the surrounding membrane touched with 
a 5 per cent carbolic acid or silver nitrate solution, and then 
a cotton plug put in again to prevent the cavity from healing too 
quickly. We have cured chickens in this way in about a fort
night." 

"As all these methods of treatment demand a good deal of time 
and care, they cannot well be used for whole flocks, but the more 
valuable fowls may be treated in this manner. Farmers and 
poultrymen should first try the permanganate of potash method 
of treatment as it is the easiest to employ." 

"Food remedies influence roup only by strengthening the fowls 
and assisting nature to throw off or conquer the disease." 

Sanborn (Reliable Poultry Remedies) recommends the use of 
an atomizer to apply the disinfecting solutions to the nasal pas
sages and mouth. 

He recommends the following solution for a spray for all the 
mucous surfaces : 

Extract of witch hazel, 4 tablespoons, 
Liquid carbolic acid, 3 drops, 
Water, 2 tablespoons. 

He applies the spray twice a day squeezing the bulb 5 times for 
each nostril and twice for the mouth. 

Salmon recommends washing the cavities of the nose and 
throat with peroxide of hydrogen, diluted r to 3 times with 
water. 
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The birds which are being treated should be kept in a dry, 
warm, well ventilated room with good nourishing food. The 
drinking water should be frequently changed. 

Prognosis. In infected flocks this disease caused a direct an
nual loss of IO to r 5 per cent of · the flock. Also many birds 
contract a chronic form of the disease which affects them for 
months or years. Careful individual treatment will save the 
lives of many birds, but such treatment is economically inadvis
able except in case of very valuable birds. 

"PW, (Inflammation of the Mouth). 

Robinson describes "pip" as follows: " 'Pip' is a term in very 
common use among poultry keepers, and applied chiefly to a 
symptom occurring in many cases of cold or fever when the nos
trils being obstructed and the fowls breathing through the mouth 
the skin of the mouth and tongue become hard and dry, and 
a bony tip may form on the tongue by the hardening and drying 
of the skin of that member, this condition being aggravated 
when catarrhal discharges adhere to the skin and dry and accu
mulate." 

Etiology. It woufd appear to be the case that the symptoms 
above described originated from different causes in different 
cases. The trouble may be clue to specific infection, though a 
particular organism has not yet been definitely isolated as the 
cause. In some cases the symptom is apparently purely physi
ological, arising from a failure of the mucus-secreting glands to 
function properly, owing to a lowered physiological condition. 

Treatment. The essential points in the treatment of this dis
eased condition is first to treat the primary cause ( cold, catarrh, 
etc.). In removing the scale or "pip" gentle measures are to 
be followed, otherwise a raw surface likely to ulcerate, will be 
left. . 

The following advice as to treatment, given by Salmon, is 
excellent. 

"In case of simply drying of the mouth, it is sufficient to 
moisten the tongue with a few drops of a mixture of equal 
parts of glycerine and water. In case there is redness of the 
membrane, or if the epithelium is beginning to separate, or if 
a deposit has formed, add 20 grains of chlorate of potash to 
each ounce of this mixture. An excellent remedy for such cases 
is made by dissolving I 5 grains of boric acid in an ounce of 
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water. Both of these solutions are harmless and may be freely 
and frequently applied. When the epithelium is separating, it 
should be kept moistened with the glycerine mixture and its 
detachment may be somewhat facilitated by loosening it with a 
pin or the point of a penknife, but great care should be exercised, 
the sensitive tissues should not be touched and no blood should 
be drawn." 

Prognosis. In and of itself "pip" is not a serious matter. It 
is, however, usually associated with other disorders of the res
piratory system, which may be very serious. Regarding this 
matter Salmon says: "The exaggerated idea prevalent as to the 
dangerous character of 'pip,' probably arises from its being asso
ciated with serious diseases of the respiratory organs and from 
the fatal results which follow the forcible tearing away of the 
dried epithelium, leaving a bleeding and ulcerating surface." 

Canker. 

Membranes formed in diphtheritic roup are sometimes called 
canker, but there are frequently found cheesy patches on the 
mucous membrane of the mouth or tongue which are not asso
ciated with roup. These growths are frequently, at least, the 
result of a traumatic injury to the membrane. Male birds fre
quently have canker where they have been picked in the mouth 
hv other males when fighting. The growths are made up almost 
entirely of pus germs. These growths should probably be 
considered as suppurating wounds. An unhealthy condition of 
the mucous membrane of the mouth due to digestive disorders is 
sometimes accompanied by spots of canker. 

A good treatment for canker is undiluted creolin applied with 
a cotton swab. The swab should be held against each sore for 
a short time. The whole surface of each patch should be 
treated. Another good treatment is to wash the sores with hy
drogen peroxide I part and water I part. 

Thrush. 

This term is also sometimes incorrectly applied to the false 
membranes of diphtheria but there are at least two cases of true 
thrush on record. That is, in two cases microscopic examina
tion has shown that the patches, which in both these cases were 
in the lower part of the oesophagus and crop, were made up 
of spores and filaments of the fungus Saccharomyces albicans. 
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This fungus causes thrush in children and calves. This disease 
may also occasionally affect the mouth. It is impossible to 
distinguish it from other diseases causing similar formations 
except by microscopic examination. The treatment is the same 
as for canker. 

Aspergillosis (Mycosis of the Air Passages). 

This is a very common disease of poultry, often mistaken for 
tuberculosis. In adult fowls it is frequent cause of the con
dition known as "going light," while in young chickens it prob
ably ranks next to white diarrhoea as a lethal agent. 

The discussion of this disease here relates primarily to adult 
fowls. Aspergillosis in young chicks is treated in Chap. XIX. 

Diagnosis. Salmon gives the following account of the symp
toms of this disease. "In the early stages of the disease no 
symptoms are noticed, and it is only after it has progressed 
considerably that these become apparent. The affected birds 
do not follow the flock; they are very weak, scarcely able to 
stand, and consequently remain by themselves and move about 
very little. They remain in a recumbent position, resting upon 
the sternum, are sleepy, and, if forced to run, soon fall from ex
haustion. The plumage is dull and rough, the wings are pen
dant, the eyelids partly closed, the head depressed. The respi
raton is accelerated and accompanied by •a rattling or snoring 
sound, particularly during the expiration, and becomes difficult 
and labored, the bird opening its beak from time to time, in 
order to take a long inspiration. The temperature of the body is 
elevated, the thirst increased and the appetite is diminished or 
disappears. There is more or less catarrh of the trachea and 
bronchi, with emaciation and diarrhea leading to death from ex-, 
haustion in from r to 8 weeks. When the disease is limited to 
the air-sacs of the interior of the body, emaciation may be the 
only symptom; but when it extends to the bones there may be 
lameness with swollen and painful joints." 

"In examining the birds after death, the seat of the disease 
may be found in the trachea, bronchi, lungs, and various air-
sacs, and other internal organs. It is sometimes, though rarely, - 1 
found in the nostrils and in the air-sacs of the interior of the 
bones. Two kinds of lesions are found. There may be tuber-
cles resembling those of tuberculosis. These are whitish or yel-
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lowish nodules varying from the si.ze of a pinhead to that of a 
pea. They may be isolated or joined together in masses of con
siderable proportions. These tubercles are generally found in 
the depth of the tissues, and even in the marrow of the bones. 
On the mucous membrane lining the air-tubes and air-sacs, the 
second form of disease process is seen. This consists of a 
membranous formation, ,½ of an inch or more in thickness, 
which bears upon its surface a growth of the fungus. These 
membranous patches are at first soft, but become firmer with 
age, and are yellowish or greenish in color, resembling a fibrino
purulent exudate. They adhere closely to the mucous membrane 
which is there thickened and inflamed. The air-sacs are some
times obstructed by these growths which may in time become 
caseous or even calcareous. These changes may also be seen in 
the intestines, the mesentery, the liver and in other organs." 

"The membrane lining the air-passages may, also, be found 
ulcerated, and the ulcers may be either naked or covered with 
a growth of the fungus." 

"In the very acute and rapid cases, the lungs may simply 
show inflammation, or there may be formation of pus or 
abscesses in the lungs, kidneys, liver and spleen as in pyaemia 
or septic infection. In some of these cases there may be exten
sive hemorrhages, either locally or throughout the body, and 
these may constitute the only apparent alterations." 

"A microscopic exaniination reveals the spores of filaments of 
the fungus in most of the lesions, whether these are acute or 
chronic. The nature of the disease may c-onsequently be deter
mined by a post-mortem examination, but the diagnosis is uncer
tain and difficult during the life of the bird." 

Etiology. The disease is caused by moulds of the genus As
pergillus which grow on the mucous membrane of the air pas
sage. The four parasitic species in order of their importance are 
Aspergillus fumigatus, Aspergillus nigrescens, Aspergillus glau
cus, Aspcrgillus candidu.s. The appearance of one of these 
moulds, when greatly magnified is shown in fig. 22. 
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Fig. 22. Aspcrgillus fumigatus. Greatly enlarged. (After Mohler 
and Buckley). 

These moulds and their spores occur on dead organic material 
like straw, grain, etc. They are inhaled in breathing or swal
lowed with the foocl. This being the case the importance of 
avoiding musty litter, and mouldy or musty grain of all kinds 
is apparent. As with most other diseases the resistance of the 
individual against infection is here an important matter. Some 
fowls will be able to stand musty· litter and grain without any 
harm, while others will promptly develop aspergillosis. \A/hen 
once present in a flock aspergillosis is probably transmitted from 
generation to generation through the eggs. 

Treatment. The disease is prevented by having clean, dry, 
well ventilated houses and avoiding the use of mouldy litter or 
gram. Vigorous birds under sanitary conditions are fairly re-
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sistant. No medical treatment is known to be effective. Salmon 
gives a list of treatments which have been suggested and says 
"No form of treatment yet suggested, however, is very prom
ising and the effort should be to prevent rather than cure." All 
birds that die should be burned or buried. 

Prognosis. The disease in adult fowls is ordinarily not recog
nized as such until an affected bird comes to post-mortem at 
which time the prognosis is certainly extremely unfavorable. 
So far as concerns ridding a poultry plant of the disease, how
ever, the outlook is favorable if energetic sanitary measures 
along the lines indicated above are applied. 

Congestion of the Lungs. 

Congestion of the lungs is a distension of the blood vessels 
which make up the vascular portion of those organs. The 
pressure of these distended vessels may close the smaller air 
passages, or a vessel may burst, filling the bronchi. In either 
c:ase the patient soon suffocates. 

Diagn osis.-The symptoms of this disease are difficult rapid 
breathing, sleepiness and an indisposition to move. A bloody 
mucus sometimes flows from the mouth. The comb is dark red 
or bluish from lack of oxygen in the blood. Symptoms appear 
suddenly and death occnrs within a few hours. 

Etiology.-This disease is caused by chilling the surface of 
the body. This contracts the surface vessels and a larger vol
ume of blood is sent to the internal organs. The pressure on 
the small elastic vessels of the lungs is too great and they either 
close the air passages by pressing against them or the vessel 
walls are ruptured by the internal pressure and the air passages 
become filled with blood. This disease most of ten occurs in 
denuded birds (hens during moulting or young birds which have 
failed to feather out) or small chicks which have been exposed 
to cold or allowed to run out in cold, wet weather. 

Treatment.-The rapid course of the disease makes treat
ment impracticable. Prevention is the only cure. Birds should 
be well nourished with plenty of green food and should be 
especially protected from cold and wet when moulting. Also 
chicks whiclr are in a stage between clown (chick) and juvenal 
feathers need special protection. This disease often attacks 
brooder chicks and indicates something wrong with the brood
mg. The cause should be immediately sought out and removed, 
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,or considerable loss will follow from continued exposure of the 
flock. 

Prognosis.-This disease is usually fatal in a few minutes or 
hours after its symptoms are noted. According to Salmon the 
patient sometimes develops pneumonia. 

Pneumonia. 

This disease is a step beyond congestion of the lungs. The 
-vessels are not only distended but liquid escapes through their 
walls and coagulates in the air spaces. The lung of a chick 
dead of pneumonia is dark colored and firm and heavier than 
water. A normal lung floats but a lung filled with this coagu
lated serum sinks. 

Diagnosis.-The symptoms resemble those of congestion of 
the lung-s. Salmon gives the following symptoms: "The breath
ing is rapid, difficult and painful. There may be coughing with 
discharge from the mouth or nostrils of thick, adhesive mucus, 
grayish or yellowish in color or tinged with blood. The bird 
stands with ruffled plumage, drooping wings, head drawn in, 
and every appearance of severe illness. There is loss of appe
tite from the first, with thirst and constipation. 

On examination of the lungs after death one or both of these 
organs are found dark in color, engorged with hlood and solidi
fied. The pneumonia may take either one of two forms. There 
may be what is known as broncho-pneumonia, in which case the 
-inflammation affects more particularly the bronchi and the lung 
is not much solidified. The bronchial tubes in this case are 
more or less filled with thick mucus and exudate. In the other 
form, called croupous pneumonia, the tissue of the lung is prin
cipally affected. It is then that the lung is solidified by the 
filling np of the air-cells. A piece of lung so affected, if dropped 
into a bucket of water, sinks to the bottom, while healthy lung 
tissue will float. The bronchial tubes and air-sacs are also in 
:some cases filled with a thick, yellowish fibrinous exudate which 
blocks up these air-passages and becomes partly solidified." 

Etiology.-The cause of pneumonia in birds is not known. 
'Salmon suggests that it may be caused in birds as the similar 
disease is known to be in some of the mammals and man. Rob
inson briefly summarizes Salmon's statement as follows: "He 
s,ays it is supposed that to produce pneumonia there must be 
-,vi.th the causes that produce congestion of the lungs the agency 
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of a germ, a species of bacteria, harmless when the lung is in 
normal condition, but harmful when conditions which cause 
congestion are present." 

Treatment.-Orclinarily it will not be advisable to treat this 
disease. A cure is unusual and involves such an amount of 
care and nursing as to mahe it a most unprofitable proposition. 
The following treatments have been advised by different per-
sons. 

"1 .-'Keep the bird in a room of about 70 degrees, with steam 
from boiling water if possible. Give every 6 hours I grain 
phenacetin, and I grain sulpho-carbolate of zinc, mixed with 
bread crumbs enough to make a pill. Feed on raw eggs and 
milk. Tincture aconite in the drinking water, or I drop every 
2 hours in the egg and milk, will help control the hard breath
ing. If successful in saving the bird, build up its strength with 
tonics such as nux vomica or quinine.' (Sanborn.) 

"2.-'The bird should be immediately housed and kept warm. 
Counter irritation must be applied over the region of the lungs 
by wetting the skin under the feathers on the back with tincture 
of iodine. Stimulants should be administered 3 or 4 times a 
clay-2 drops of spirits of camphor and IO drops of brandy in 
a teaspoonful of warm milk. Soft, nutritious diet, especially 
chopped beef, is necessary. Beaten egg and port wine is also 
useful. Three or 4 drops of chloroclyne may be given in a tea
spoonful of linseed tea to relieve the more distressing symp
toms; and ultimately, if the case progresses favorably, mineral 
tonics and cod liver oil are favorable in establishing conva
lescence.' (Hill.) 

"3.-'Place bird in a warm room and cover with a piece of 
blanket, leaving the head uncovered that it may have plenty of 
air. Give linseed tea frequently in small quantities. To make 
this tea: Pour a pint of boiling water on an ounce of flaxseed, 
and keep hot, but not boiling, for two hours. Strain to remove 
the seeds. The liquid may then be used as a drink, or medicines 
may be given in it. Dissolve enough nitrate of potash in the 
drink to give the bird about I grain 3 times a clay. If the bird 
i:::- failing and becomes sleepy, with comb turning dark, mix 15 
drops of tincture of digitalis with I ounce of water, and give 
IO drops of the mixture every 2 hours. To give medicine use 
a medicine dropper, and be careful to avoid getting it into the 
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air passages. When the bird begins to improve, give a grain 
of quinine, or IO drops of cod liver oil twice a day.' ( Sal-
111on.)" 

Tuberculosis. 

This disease in birds does not usually affect the respiratory 
system, but is more commonly confined to the abdominal vis
cera, and is discussed with the diseases of the organs of ali
mentary tract ( Chap. V). 

The Air-Sac Mite. 

A species of mite ( Cytodites nudus) infects the air-sacs and 
bronchi of poultry. 

Diagnosis.-When the birds are not badly infested there are 
no external symptoms. If badly infested the bird may become 
amemic and listless and finally die of exhaustion. Or, if the .air 
passages are seriously obstructed by the collection of· parasites 
and mucus there will be a rattling in the throat. and coughing, 
and death may result from suffocation. The presence of the 
parasites is of ten found only on examination of dead birds. 
They appear as a yellow or white dust, each particle of which 
is a mite. If closely watched the particles may be seen to move. 

Etiology.-The mite probably 
enters the air-sacs by crawling 
in the nostrils and finding its 
way down the trachea and bron
chi to the sacs. The parasites 
are able to live only a short time 
outside the bird's body. The 
mouth parts of these mites are 
modified into sucking tubes. 
They attack the mucous mem
brane of the air-sacs and bron
chi. When the number of para-

sites !s small ~hey cause no s~ri- Fig. 23_ Cytodites nudus. The 
ous mconvemence to the bird. air sac mite. Greatly• enlarged. -- ~ 
When there are a large number (After Theobald). 

present they may cause inflammation of the membrane and secre
tion of mucus or they may seriously obstruct the air passages. 

Treatment.-Treatment of infested birds is probably useless. 
Feeding sulphur with the food or compelling the birds to inhale 
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the fumes of burning sulphur or burning tar or the steam of 
boiling tar water has been recommended. 

If a flock is infested with this parasite it is best when 
possible to start a new flock with incubator chicks raised on a 
new range and carefully protected from infection from the old 
flock. Or stock may be purchased from an uninf ested flock. 
Birds with this parasite should not be bought or sold for breed
ing or laying purposes, as the flock into which they are intro
duced will become infested from them. Since this parasite can 
not live long outside the bird's body, the houses, runs, etc., do 
not remain infested long after all the diseased birds have been 
removed. 

Prognosis.-A bird once infected is probably never free from 
the parasite but may live a long time little harmed by its presence. 



CHAPTER XIII. 

DISEASES OF THE CIRCULATORY SYSTEM. 

Pcricarditis (Infianimation of the Pericardium) Dropsy of thc
Heart Sac). 

This disease is of ten found associated with other diseases of 
the circulatory system and with diseases of the lungs and air
sacs and also with soreness of the joints. 

Diagnosis.-A differential diagnosis of this disease during life 
i:-; not usually possible. Salmon gives the following symptoms: 
"There is great weakness, difficult breathing, the head being 
thrown backwards, and the breath drawn through the mouth in 
order to obtain sufficient air. If forced to run the bird soon 
falls. In a case ob~erved by Hill there was tumultuous action 
of the heart and occasional spasms." Examination of a bird 
dead from this disease shows the heart sac full of serous liquicl 
and sometimes the cavity is divided by false membranes which 
may attach to the heart as well as to the pericardium. 

Etiology.-The causes of this inflammation are not known. 
It may result from exposure to cold or dampness. 

Trcatment.-Treatment is impossible since the disease can not 
be diagnosed until after death. Successive cases in the same 
flock indicate exposure of the flock to cold or wet weather or 
to confining the birds in insanitary houses. These conditions 
should be remedied. Salmon also recommends in such cases. 
"2 to 4 grains of bicarbonate of soda to each bird daily in the 
drinking water." 

Endocarditis ( I nfiammation of the Internal M embrancs of 
the _Heart). 

In the examination of dead birds it is sometimes found that 
the membrane lining the heart is reddened and coagulated lymph 
may adhere to it. Little is known of this disease in fowls. It 
cannot be distinguished from pericarditis except by an examina
tion of the heart. · The cause and treatment suggested for that 
disease probably apply equally in these cases. 
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M yocarditis diptheritica. 

According to Z iirn, Bollinger has described a bacterial disease 
of the heart and blood vessels of fowls and pigeons. The dis
ease is caused by a bacterium which resembles the bacterium of 
roup. The disease attacks the lining membrane of the heart and 
blood vessels, causing inflammation and the breaking down of the 
tissue. It especially affects the valves of the heart and aorta, 
where round or oval colonies of the bacteria are found on the 
membrane. In these patches fibrin and red and white corpuscles 
are mingled with the organisms. The walls of the small vessels 
of the lungs, liver, spleen, kidneys and intestines are also affected. 
The liver, spleen, and kidneys are enlarged. The bacteria are 
numerous in these organs as well as in the blood. 

Little is known of the frequence of the occurrence of this dis
ease and nothing of methods of treatment. 

Enlargement of the Heart (Hypertrophy). 

The heart of a fowl is sometimes enlarged. According to 
Cadeac this enlargement most frequently affects the right side 
of the heart. The muscle may be fatty and degenerate. 

Diagnosis.-The distinctive symptom of this disease is a very 
rapid beating of the heart . 
. Etiology.-The cause of this hypertrophy of the heart muscle 

is not known, but it is probably due to some derangement in the 
nutrition of the muscle. The palpitations are increased by ex
citement or fright. 

Treatment.-The disease is not usually recognized while the 
bird is alive. Treatment is therefore not possible. 

Prognosis.-A hypertrophied heart may function for a long 
time. The violent beating may cause rupture of a blood vessel; 
sometimes several vessels are ruptured at the same time. 

Rupture of the Heart and Large Blood Vessels. 

Internal hemorrhage due to the rupture of the heart or large 
blood vessels often occurs in full blooded fowls. 

r - Diagnosis-The bird becomes weak and drowsy, passes into a 
comatose condition and dies with the characteristic appearance 
associated with bleeding to death. 

Etiology.-ln full blooded fowls any excitement or over-exer
tion which causes an increase in the rate of heart beat and an 

8 
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increased blood pressure may result in a rupture of the heart 
.or. one of the large vessels. 

T~eatment.-The accident can not be predicted and treatment 
is impossible. 

P~ognosis.-The bird dies in a short time. 

DISEASES OF 1'HE BLOOD. 

Vai;-ious cases of an alteration in the number of white cor
puscles in the blood of fowls have been described. Most of these 
descriptions are based on from one to three cases, and from the 
descriptions it appears that the investigators have found several 
different blood diseases. Most of these diseases when tested 
did not prove infectious. They are impossible to distinguish 
except by microscopic examination and most of them are prob
ably quite rare. Only one of these diseases seems to be of any 
economic importance. This is Infectious Leukcemia, first de
scribed by Moore (Ann. Rep. Bur. An. Ind. 1895-1896). 

Infectious Leukcemia. 

This is a bacterial disease often mistaken for fowl cholera but 
.caused by a different species of bacteria and the lesions produced 
are somewhat different. 

Diagnosis.-The following symptomatology is quoted from , 
Moore : "From the statement of the owners of the fowls in the 
different outbreaks and from the appearance of those in which 
the disease was artificially produced, little can be positively 
recorded concerning the distinctive or characteristic symptoms. 
The only fowl examined ante-mortem from the natural outbreaks 
.;was first seen only a few hours before death, when it was unable 
to stand. If held in an upright position, the head hung down. 
There was a marked amemic condition of the mucosa of the head. 
It had an elevation of nearly 3 degrees of temperature. An 
examination of the blood showed a marked diminution in the 
number of red corpuscles and an increase in the number of white 
ones. In the disease produced artificially by feeding cultures of 
the specific organism there was in most cases a marked drowsi
ness and general debility manifested from I to 4 days before 
death occurred. The period during which the prostration was 
complete varied from a few hours to two days. The mucous 
!11embranes and skin about the head became pale. There was 
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an elevation of from I to 4 degrees of temperature. The fever 
was of a continuous type." 

"Although the course of the disease in the different fowls was 
usually constant, there were many variations. In a few indi
viduals the time required for fatal results was from 2 to 3 weeks, 
but ordinarily death occurred in about 8 days after feeding the 
virus, the rise in temperature being detected about the third day 
and external symptoms about the fifth or sixth, occasionally not 
until a few hours before death. The symptoms observed in the 
cases p"roduced by feeding correspond with those described by 
the owners of affected flocks." 

Dr. Moore found the only constant lesions to be in the blood 
and liver. The change in the blood as noted above was a de
crease in the number of white cells. The change in the liver is 
described by Moore as follows : 

"The liver was somewhat enlarged and dark colored, except~ 
ing in a few cases in which the disease was produced by intra
venous m J ections. A close inspection showed the surface to be 
sprinkled with minute grayish areas. The microscopic examina
tion showed the blood spaces to be distended. The hepatic cells 

..____ were frequently changed, so that they stained very feebly, and 
not infrequently the cells were observed in which the liver cells 
appeared to be dead and the intervening spaces infiltrated with 
round cells. The changes in the hepatic tissue are presumably 
secondary to the 'engorgement of the organ with plood." · 

Daw.son's diagnosis of the disease (An. Rep. Bur. An. Ind. 
1898, p. 350) differs somewhat from the one given by Moore. 

It is very difficult to distinguish this disease from fowl cholera 
except by identifying the bacteria which produce the diseases. 
Moore contrasts the characteristic lesions in the appended col
umns: 

Fowl cholera Infectious leukaemia. 

I. Duration of the disease from I. Duration of the disease from 
a few hours to several days. 

2. Elevation of temperature. 
3. Diarrhea. 
4. Intestines deeply reddened. 
5. Intestinal contents liquid, 

muco-purulent, or blood 
stained. 

6. Heart dotted with ecchymoses. 

a few hours to several days. 
2. Elevation of temperature. 
3. Diarrhea very rare. 
4. Intestines pale. 
5. Intestinal contents normal in 

consistency. 
6. Heart usually pale and dotted 

with grayish points, due to 
cell infiltration. 
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Fowl cholera 

7. Lungs affected, hyperaemic or 
pneumonic. 

8. Specific organisms appear in 
large numbers in the blood 
and organs. 

9. Blood pale ( cause not deter
mined). 

IO. Condition of leucocytes not de
termined. 

Infectious leukaemia 

7. Lungs normal ,excepting in 
modified cases. 

8. Specific organisms compara
tively few in the blood and 
organs. 

9. Blood pale, marked diminu
tion in the number of red 
corpuscles. 

10. Increase in the number of 
leucocytes. 

Attention should be called to the fact that as yet there seems 
not to have been a careful study of the condition of the blood in 
fowl cholera. Dr. Salmon observed many changes in this· fluid 
which may have been similar to or identical with those herein 
recorded. 

On p. 201 of Dr. Moore's paper he gives the method of differ
entiating the two bacteria. This is, of course, dependent on 
microscopic examination and cultural tests. A full description 
of Bacterium sanguinarium is given by Moore on pp. 188-191 of 
the paper cited above. · 

Etiology.-The disease is caused by a non-motile, rod-shaped 
bacterium (Bacterium sanguinarium.) This bacterium causes 
the disease when injected into the blood or when fed. In a few 
cases fowls are known to have contracted the disease by picking 
up the droppings of infected fowls. 

More recent work* indicates that there is at least one sort of 
transmissible fowl leukremia which is dependent upon a filter
able virus, rather than upon a visible organism. 

Moore says: "This disease of fowls has not been found in 
flocks where a good sanitary regime has been enforced. It is 
highly probable that it is a filth disease, being dependent upon 
unfavorable environments quite as much as the specific organism 
for the ability to run a rapidly fatal course and of spreading to 
the entire flock." 

Treatment.-Prevention is the only known treatment. A 
maintenance of generally sanitary conditions and the avoidance 
of the introduction of diseased birds are effectual. If the dis-

*Ellerman, V., and Bang. 0., Cent. f. Bakt., Orig., 1908 xlvi, p. 595; 
Ztschr f. Hyg. u. inf .Krnkh., 1909, lxiii, p. 231. 

Hirchfield, H., and Jacoby, M., Ztschr f. klin. Med. 1909-10, lxix, 
p. I07, 

_Al 
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ease appears in the flock separate the diseased birds, disinfect 
the premises, and place the flock under sanitary conditions. The 
disease will probably disappear, as it is difficult experimentally 
to maintain an infection when the birds are kept under sanitary 
conditions. 

Prognosis.-Diseased birds usually die in from a few hours to 
two weeks, but they may recover. 



CHAPTER XIV. 

DISEASES OF THE NERVOUS SYSTEM. 

Apoplexy (Hemorrhage of the Brain). 

In this disease the bird usually drops dead or paralyzed with
out showing any previous sign of illness.' The only abnormality 
found on examination of the dead bird is clotted blood on the 
brain. 

Etiology.-The cause of this disease is the rupture of a blood 
vessel in the brain and the pressure on the brain due to the blood 
which escapes. The cause of this rupture may be an unhealthy 
condition ( usually a fatty degeneration) of the walls of the 
brain blood vessels. The immediate cause of the rupture is 
increased blood pressure due to fright, over-exertion, or strain 
in laying ( hens of ten die on the nest). This disease is more apt 
to attack very fat birds and the degeneration of the vessels is 

· supposed to be due to too rich food or to overfeeding. 
Treatment.-Treatment of the affected birds is useless. So

called "apoplexy cures," of which there are some on the market, 
should be le£ t strictly alone by the poultryman. Only very rarely 
can apoplexy be recognized till after the bird is dead, and then 
all the pills or potions ever invented for the purpose of swind
ling a gullible public will be of no avail. If several successive 
deaths from apoplexy occur, modify the ration, giving more 
green food and less meat and corn. See that the birds have 
plenty of range. 

Prognosis.-The bird is usually found dead or dies in a little 
while. 

Heat Prostrations. 

In very warm weather heat prostrations may occur, especially _ 1:'./ 

among heavy fowls. This is sometimes considered to be the 
same thing as apoplexy. The birds suddenly drop insensible 
or paralyzed. 
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Etiology.-The cause is pressure on the brain, due to heat, 
but the blood vessels are not ruptured as in apoplexy. 

Treatment.~Mild cases may be· treated by applying cold 
water to the head and keeping the bird in a cool, quiet place. 

Prognosis.--Mild cases may recover. Others usually result 
fatally in a short time. As a preventative avoid overcrowding 
in hot weather. If the range is not provided with natural shade, 
supply artificially shaded places in which the birds may find 
protection from the hot sun during the middle of the day. 

Congestion of the Brain ( Vertigo, Cerebral H ypercemia). 

A number of abnormal physiological conditions may lead to 
a congestion of blood in the brain. This is usually associated 
with a diseased condition of other organs, and hence often 
occurs as a complication with other diseases. It is sometimes 
due to injury of the head. 

Diagnosis.-Pearson (Diseases of Poultry) gives the follow
ing diagnosis of this disease: "It is characterized by staggering, 
stupor, unvsual movements such as walking backward or walk
ing in a circle, unusual and irregular movements with the wings 
and feet and twisting the head backward or to the side. Some
times th~ bird will fall on its side and make peculiar movements 
with its feet and wings as though attempting to run or fly." 

Etiology.-The congestion of the brain is sometimes due to 
blows on the head or to fright or 9ther intense excitement. 
Often it is associated with acute indigestion or with the presence 
of parasitic intestinal worms. 

Treatment.-Apply cold water to the head. Administer a lax
ative ( 2 teaspoon.sful of castor oil, or 30 grains of Epsom salts 
given in water or I¼ grains of calomel). Keep the fowl in a 
cool, quiet place. If this treatment is not efficient Salmon 
recommends I to 5 grains of bromide of potassium dissolved in 
I tablespoonful of water 3 times a day. If intestinal worms 
are found in the droppings after the laxative, treat for the re
moval of these parasites (p. 79). 

Prognosis.-The bird may recover if the cause is removed. 

Epilepsy. 

This somewhat rare disease is characterized by occasional fits. 
Between these the birds appear normal. 
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Diagnosis.-Pearson (Diseases of Poultry) describes the be
havior of the bird during the fit as follows: "The fowl will 
make beating movements with its wings, its legs will draw up 
and it will fall down, sometimes turn over on its back, or it may 
stand upright with its legs apart, head turned backward and 
mouth and eyes opening and closing spasmodically." 

This spasm passes away after a time and leaves the bird in a 
normal condition. 

Etiology.-It is often impossible to discover any cause of the 
disease. It is said to be sometimes caused by tumors on the 
brain and sometimes by intestinal worms. 

Treatment.-The only cases that can be treated are those 
caused by the presence of intestinal worms. An affected bird 
should be put up and given a laxative and if intestinal worms 
are passed treat the patient for the removal of these parasites 
(p. 79). 

The birds may live some time with occasional fits and may 
recover. Cases caused by intestinal worms are definitely cured 
by removing the parasites. 



CHAPTER XV. 

DISEASES OF THE KIDNEYS, RHEUMATISM AND LIMBERNECK. 

Gout. 

Gout is a rather common disease among fowls. It is due to 
a failure of the kidneys to eliminate the urates. The uric acid 
content of the blood is greatly increased and the urates are 
deposited on the surface of the visceral organs, in the tissues 
of the urinary apparatus and around the joints in the form of 
crystals of urate of soda. In fowls two forms of the disease 
occur; the visceral, and the articular. 

Visceral Gout. 

In visceral gout the only symptoms shown by an affected bird 
are a loss in weight or "going light" and a slight yellowish tinge 
to the skin, comb and wattles. The bird has a good and often 
abnormal appetite. Death occurs suddenly. An examination 
of the abdominal c~vity shows that all the organs and serous 
membranes are covered with a chalky or talcum-like powder. 
This powder has a mother-of-pearl luster and on microscopic 
examination is seen to be composed of small needle-like crystals. 
These are crystals of urate of soda. These crystals are also 
found in the urin_ary organs. The ureter and collecting tubules 
are of ten filled with a mass of these crystals. Drs. Hebrant 
and Antoine give the following test for the urate of soda. 

Dissolve the crystals in nitric acid and evaporate in a watch 
glass. This gives a red onion peel mass which turns purplish 
blue on the addition of a solution of caustic potash. 

Articular Gout. 

In this form of the disease the crystals of urate of soda are 
t in nodules around the joints especially of the feet and toes. 

These nodules sometimes appear lik~ strings of beads on the 
under side of the toes. They contain a white or creamy thick 
liquid composed mostly of the crystals. They are at first soft 
but later become very firm. The presence of the nodules causes 
stiffness and soreness of the joints and the birds become inrlis-



122 POULTRY DISEASES AND THEIR TREATMENT. 

posed to stand or walk. Sometimes the nodules ulcerate, dis
charging a stringy pus and exposing the cavities of the joints 
to the air. The development of fistulas cause the death of the 
bones. The disease is slow in its development and advanced 
stages are seen only in old birds. The birds lose weight and in 
advanced stages c:liarrhea sets in and death from exhaustion 
follows. 

Early stages of this disease are often mistaken for rheuma
tism on account of the stiffness and soreness of the joints. 

Etiology.-The cause of this disease is a disturbance of the 
normal physiology of excretion so that the uric acid which 
should be excreted by the kidneys is first retained in the blood 
and then deposited within the body as crystals of urate of soda. 
The disturbance is probably due to a diet which is too rich in 
proteids. 

Treatment.-In case of articular gout Salmon recommends 
rubbing the affected joints with camphorated or carbolic oint
ment. In well developed cases it is more profitable to kill the 
birds than to treat them. Visceral gout is not usually recog
nized while the bird is alive. Prevention is the only reliable 
treatment for either form of gout. Birds should be kept under 
sanitary conditions and given plenty of green food. When sev
eral birds develop the disease it is well to.give the whole flock 
Epsom salts ( ¼ to ¼ teaspoonful per bird) and to reduce the 
amount of meaLscrap and increase the quantity of green food. 

Prognosis.-The disease, especially the articular form, is 
chronic and advanced cases are only found in old birds. Badly 
diseased birds may live· a long time. Mild Gases may recover 
on corrected diet. 

Other Diseased Conditions of the Kidneys. 

In the examination of dead birds· cases are often observed 
where the kidneys are diseased. They are often enlarged. 
Sometimes they contain dark points caused by the rupture of 
small blood vessels, and in other cases they may contain ab
scesses. Micro-organisms have been obtained from some cases 
of diseased kidneys. Nothing is yet known of the causes of 
these specific diseased conditions in poultry. Some of the cases 
of under-development, especially of pullets, are apparently due 
to enlarged kidneys. In such cases the birds usually lose their 
appetite, become emaciated and their feathers are roughened. 
No dependable diagnosis of diseased kidneys can be made on 
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the living fowl. When several cases occur care should be taken 
to see that the flock receives a balanced ration with plenty of 
green food, as diseased kidneys may occur from too much pro
tein in the food. 

Rheumatism. 

A lameness or stiffness is usually considered rheumatism. 
Many such cases are due to tuberculosis of the joints (p. 60), 
and others to articular gout (p. 121), but there are muscular 
and joint inflammations caused by exposure which are properly 
considered rheumatism. This disease is an inflammation of the 
connective tissues of the muscles and joints. 

Etiology.-It is caused by exposure to cold or dampness. The 
occurrence of several cases in the flock indicates something 
wrong in the housing conditions. 

Treatment.-The disease is prevented by keeping the fowls 
in dry, warm, well ventilated houses with well drained runs. 

Prognosis.-Fowls protected from further exposure and 
given a good ration with plenty of green food usually recover. 

Limberneck. 

This is not properly a disease but a symptom which accom
panies several diseased conditions. A fowl is said to have 
limberneck when partial or entire nervous control of the neck 
muscles is lost. The neck may hang limp so that the head falls 
on the ground between the feet. Sometimes the bird is able t0 
raise the head from the ground by making a great effort. 

A bird is sometimes said to have limberneck when the dorsal 
or lateral neck muscles are tense, the head drawn convulsively 
backward, but this is more often called "wry-neck." 

Both limberneck and wry-neck are clue to nervous disorders 
which arise from. several different causes. "Wry-neck" is usu
ally associated with direct brain or nerve irritation and occurs 
in epileptic spasms, but also sometimes occurs in rheumatism. 
Limberneck is usually associated with colic, acute indigestion, 

~ - intestinal parasites, or ptomaine poisoning. 
No treatment for limberneck as such can be advised. Effort 

should be made to ascertain and cure the diseased condition 
which is responsible for this symptom. 

Cases clue to rheumatism, colic, indigestion, intestinal para
sites, and some of those due to poisoning may recover, if the 
real cause can be ascertained and treated soon enough. 



CHAPTER XVI. 

Ex TERN AL PARASITES. 

Vigilant and continuous attention is necessary to keep fowls 
-free from external parasites. At least 32 species of arachnids 
:and insects are known to be parasitic on fowls. Some of these 
like the red mites visit their host only to take food and spend 
the rest of the time on the under side of the roosts, in cracks 
and crevices and various other places of seclusion. Others like 
1he lice normally stay on the birds, although occasionally some 
·individuals crawl off, especially into the nest. Some of these 
parasites live upon the surface of the skin and upon the feathers, 
-deriving their nourishment either by sucking the blood like the 
red mite, or by chewing the skin and feathers like the lice and 
some of the mites. Some of the mites, however, bore under 
1he skin, causing skin diseases known as scabies or psoric dis-
eases. The most common of these diseases are scabby or scaly 
1eg and depluming scabies. 

The economic importance of these external parasites is very 
_great. Fowls infested with one or several of these species of 
parasites are not profitable. They make a smaller growth in 
the same time with the same food and their egg production is 
not equal to similar birds not so inf est ed. Not only are they 
--constantly robbed of some of their tissue and blood but their 
rest is disturbed. Sleep is as. important to the normal physi
-0logy of a bird as it is to that of a man. 

Keeping a Poultry Plant Free from External Parasites. 
It is not necessary for a poultryman to be able to distinguish 

the 32 species of parasites or to know their life histories in order 
to keep his plant free from them. It is only necessary to know 
that some of them stay on the birds and can only be extermi
nated by treating the birds ( usually with a powder) while others 
-spend most of their time on the under sides of the roosts in 
-cracks and can best be exterminated by contact sprays contain-
·ing cresol or kerosene. A single application is not efficient in 
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either case but treatment must be repeated 2 or 3 times at inter
vals of a few days to destroy those that hatch after the treat
ment or are concealed beyond its reach. A routine procedure 
by which a poultry plant can be kept free from parasites is very 
useful. The following method has proven very successful at 
the Maine Experiment Station and is described in Circular 352 
of that Station : 

"The routine method which the Station uses in handling its 
stock with reference to the lice problem is as follows : 

"All hatching and rearing of chickens is done in incubators 
and brooders. The growing chickens are never allowed to 
come into any contact whatever with old hens. Therefore, 
when the pullets are ready to go into the laying houses in the 
fall they are free from lice. Sometime in the later summer, 
usually in August or early in September, the laying houses are 
given a thorough cleaning. They are first scraped, scoured 
and washed out with water thrown on the walls and floor with 
as niuch pressure as possible from a hose. They are then given 
two thorough sprayings, with an interval of several days inter
vening, with a solution of cresol such as is described in Chap. 
II. Then the roosting boards, nests, floors and walls to a 
height of about 5 feet are thoroughly sprayed with the lice paint 
(kerosene oil and crude carbolic acid described on p. 135). 
Finally, any yearling, or older birds, whether male or female, 
which are to be kept over for the next year's work are given· 
2 or 3 successive dustings, at intervals of several days to a 
week between each application, with the lice powder described 
on p. 130, before they are put into the cleaned houses. 

"As a result of these methods the Station's poultry plant is 
at all times of the year practically free of lice." 

This method keeps the flock free from lice and the mites 
which live upon the surface of th·e skin, but would not destroy 
those mites which penetrate the skin and cause scabies. These 
and other more rare parasites should be destroyed when present 
by special methods. The description of, and treatment for each 
class of external parasite is given below. 

A. LICE ( MALLOPHAGA). 

Lice are probably the most widely distributed parasite of 
poultry. They are so common that flocks of fowls that have 
not been treated to remove lice for a long time are almost sure 
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to have one or more species present. At least 8 species of hen 
lice have ceen found and 5 of these are common. Bird lice are 

-quite different from those which affect man and mammals. 
The popular notion that lice may be transmitted from poultry 

to other animals is quite erroneous. Theobald ( Parasitic Dis
eases of Poultry) says: "So particular are bird-lice that it is 
quite the exception to find one species upon tw·o distinct kinds 
of birds. Fowl-lice will not even attack the duck nor duck-lice 
the fowl. Nearly every bird has its own particular Mallopha
gan parasite or parasites. They may possibly pass to some 
strange host for a short time, but they will not live and breed. 
Moreover, . . . . particular species attack restricted areas on 
the same host and are seldom found in other positions." Some 
of these lice are sluggish, nearly stationary, and confined to a 
restricted area of the body, while others are active and crawl 
over the entire body. The 8 known species are described in 
Theobald's "Parasitic Diseases of Poultry," pp. 23-29. 

The most common and widely · dis
tributed hen louse found in this country 
is M enopon pallidum. This louse is 
shown in fig. 24. 

Another species of this genus (Meno
pon biseriatum), which closely resembles 
M. pallidum, is also sometimes found. 
These are active lice living on all parts 
of the body. They often crawf on to the 
hands when handling or plucking birds~ 
·and may sometimes be found in the nests. 

There are several other lice which 
sometimes inf est poultry. Each of these 
species is confined to a special region of 

Fig. 24· The common the host. Although capable of crawling 
hen louse (M enopon 
pallidwn) Greatly en- about, the lice of these species for the 
1 a r g ed. (Fr O m most part remain nearly stationary, often 
Banks). with their heads buried in the skin and 

their bodies erect. Two species, Lipeurus variabilis and Lipeu- - - ~-
rus heterographus, live among the barbs of the wing and tail 
feathers. Goniodes dissimilis is found under. the wings and on 
the rump. The appearance of two of the species mentioned, viz., 
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Lipeurus variabilis and Goniodes dissimilis, is shown in figs. 25 
and 26 respectively. 

Fig. 25. Lipe11rus · va
riabilis. A. 1 o u s e 
that infests poul
try. Much enlarged. 
(From Banks after 
Denny). 

Fig. 26. Goniodcs 
dissimilis, a louse 
that infests poul
try. Much enlarged. 
(From Banks after 
Denny). 

A short account of the mode of life; the conditions which 
favor their presence; their effect upon the birds; and the gen
eralized life history of hen lice are given in Leaflet No. 57 of 

·- the En.glish Board of Agriculture, pp. 3 ancl 4. From this 
source the following is quoted: 

"These M allophaga have not a piercing mouth, their mouth is 
simply used for biting. They subsist upon the productions of 
the skin and fragments of feathers. They cause violent itching, 
and bite sharply, and must produce considerable pain when pres
ent in large numbers, as is too often the case. The feathers, 
especially the saddle hackle, generally show notched edges with 
lice infestation. Eight distinct species of lice attack fowls. The 
presence of these lice is generally ascribed to too uniform or 
insufficient nutrition, or else to clamp, dark, and dirty runs, 
especially those badly ventilated. Food, either when uniform 
or insufficient, has no effect upon their presence. Dark, clamp 
places, however, when dirty, are sure to harbor all these pfsts, 
especially when badly ventilated. It is also said that breed 
affects their presence, but observation tends to show that all 
breeds are more or less subjected to infestation. In every case 
they set up severe irritation and inflammation of the skin, which 
often leads to stunted growth, and even death. Lice and other 
parasites flourish on unhealthy birds!' 
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"Life-history of Lice.-All the lice breed fairly rapidly. The 
eggs or nits are laid upon the clown feathers, as a rule; they are 
often beautifully sculptured objects, oval in form. In about & 
to IO days they hatch into small, pale, active lice, which at once 
commence to irritate the birds. The adults are occasionally 
fennel in the nests. Some species are found copulating in the· 
nests, others always on the birds. They live a considerable 
time. M enopon pallidum ( Fig. 24) has been kept alive for 
months upon fresh feathers, the quill epidermis being especially 
eaten. Defore reaching the full-grown state . as many as IO · or 
12 moults apparently take place, there being little difference in 
each stage, except the gradual darkening of the markings." 

The eggs or nits of hen lice are shown in fig. 27. 

Fig. 27. Feathers show ing eggs or "nits" of the common hen louse. 
Enlarged (Original). 

M ct hods of J11troduction and Infcstation.-It is generally 
agreed that li ce and other parasites flouri sh best in insanitary 
surroundings. There must, however, be a source of infesta
tion. Lice are brought to a new place by introducing infested 
birds. They spread from bird to bird (a) directly during copu
lation ( an infested cock often infests the whole flock), or (b) 
when two hens occupy a nest together, or ( c) from mother to 
chick. They also pass indirectly from bird to bird by crawling 
off one bird first on to the nesting material and later on to an
other bird which uses the same nest. Doctor Sharp has also 
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observed several lice clinging to the body of a fly parasitic upon 
chickens. Lice are so much more common than the parasitic 
fly that it is probable that this insect is of little real importance 
in the distribution of the lice. · 

All the lice breed very rapidly. In 8 weeks the third genera
tion is mature and in this generation the estimated number of 
the offspring of a single pair is 125,000 individuals. It seems 
important to eradicate an infestation if possible as soon as dis
covered. However, if kept under sanitary conditions and fur
nished with plenty of attractive dust, vigorous birds will hold 
external parasites in check. With some attention to sick birds, 
setting hens and young chicks, the parasites will give little 
trouble on a plant conducted with due regard to the principles 
of hygiene and sanitation ( cf. Chap. II). 

Diagno·sis.-"It should be remembered at aU times that the 
external animal parasites are the most common and frequent 
cause of trouble in the poultry-yard and pigeon-cote. If the 
birds are not thriving and conducting themselves satisfactorily, 
look for these pests, take measures to repress them, and in most 
cases the results will be surprising and gratifying. When any
thing is the matter with a horse the maxim is e.ramine his feet, 
and when anything is found wrong with poultry or other domes
ticated birds, the maxim should be look for lice." (Salmon.) 

Adult hens may harbor quite a number of these parasites with
out showing any symptoms which indicate their presence. If 
they are unthrifty and broody hens leave their nests they should 
be examined for lice. The biting and digging of the claws of 
the lice may cause sores and the nervous irritation and loss of 
sleep may cause general debility and bowel trouble. Little chick
ens are very susceptible and of ten die. Lice are frequently 
found in large numbers on birds suffering frorri roup, gapes, etc. 
In some cases their presence has rendered the birds more sus
ceptible to other disease, while in others it is probable that the 
birds lack sufficient energy to dust themselves. 

The sure test for the presence of lice is, of course, finding the 
lice. Part the fathers under the wing, on the back and around 
the vent and examine the exposed skin. Examine the head and 
neck feathers and look between the large feathers of the wing. 
When present the parasites are easily found by anyone who is 
familiar with them. It seems incredible that serious infesta
tion's can escape the· eye of any poultryman. 

9 
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Treatment.-Sanitary surroundings and liberal range help the 
birds in their attempts to keep themselves free from lice. The 
dust bath is very efficient in holding the pests in check. It is 
d~ubtful, however, whether the dust boxes which used to be 
almost universally kept in the poultry house are of any real 
value. It is a noticeable fact that dust boxes are much less used 
now than formerly. This Station has not made use of them for 
a number of years. As commonly made these boxes are too 
small, and too shallow, and are not filled with the proper kind 
of material. Hens will use them, in most cases, only as a last 
resort if at all. 

When possible, birds should be given access to dry, sandy 
ground, and they will provide their own dust bath. Some au
thors advise adding insect powder to the earth in dust boxes for 
bad infestations. It is doubtful whether under the best of cir
cumstances this does anything but waste the insect powder. It 
is better to apply the powder directly to the bird and furnish 
clean earth for the dust bath. 

When hens are used for incubating and brooding it is neces
sary to give some individual treatment to brooding hens and 
young chicks. It is also necessary to treat sick hens which are _..,. 
not able to use the dust bath. While it is theoretically possible 
to exterminate the pests and keep the flock free from them by 
avoiding the introduction of infected birds, this ideal condition 
prevails in very few poultry plants. In almost all flocks there 
are enough lice present to cause trouble if conditions favor their 
development. Robinson gives a very good method for prevent-
ing troublesome outbreaks in the following words : 

"Treat with insect powder every sick fowl, every fowl that 
has been cooped for some clays where it could not dust itself, 
every sitting hen when set, and at least twice again during the 
period of incubation, the last time just before the eggs are due 
to pip; treat the young chicks and hen when a brood is taken 
from the nest, and at intervals of a week until 3 weeks old." 

How to Make an Effective and Very Cheap Lice Powder. 

When the treatment of individual birds for lice becomes neces- ---, 
sary some kind of powder dusted into the feathers thoroughly, 
seems to be, on the whole, the most effective and advisable 
remedy. The powder used must be of such nature, however, 
that it will be effective. There are so-called "lice powders" on 
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the market which are no more effective than an equal quantity 
of any inert powdered substance would be. It is not only a 
waste of money but of time as well to use such powders. At the 
Maine Station no lice powder has been found that is so satis
factory as that originally invented by Mr. R. C. Lawry, for
merly of the poultry department of Cornell University. The 
following matter regarding this powder ( which can be made at 
a cost of 5 cents per pound) is quoted from a circular issued 
by the Maine Station : 

"In using any kind of lice powder on poultry, whether the 
one described in this circular or some other, it should always be 
remembered that a single application of powder is not sufficient. 
When there are lice present on a bird there are always unhatched 
eggs of lice ('nits') present too. The proper procedure is to 
follow up a first application of powder with a second at an inter
val of 4 days to a week. If the birds are badly infested at the 
beginning it may be necessary to make still a third application. 

"The lice powder which the Station uses is made at a cost of 
only a few cents a pound in the following way: 

"Ta!ie 3 parts of gasoline, 
"I part of crude carbolic acid; 
"To get the proper results only the 90-95 per cent. carbolic 

acid should be used for making lice powder. Weaker acids are 
ineffective." 

"Owing to the difficulty in getting the strong crude carbolic 
acid locally in this State at reasonable prices, the Station has 
experimented to see whether some other more readily obtain
able substance could not be substituted for it. It has been 
found that cresol gives as good results as the highest grade 
crude carbolic." 

"The directions for making the powder are now, therefore, 
modified as follows : 

"Take 3 parts of gasoline, and 
I part of crude carbolic acid, 90-95 per cent. strength, 

or, if the 90-95 per cent. strength crude carbolic acid cannot be 
obtained take 

3 parts of gasoline and 
I part of cresol." 

"Mix these together and add gradually with stirring, enough 
plaster of paris to take up all the moisture. As a general rule 
it will take about 4 quarts of plaster of paris to 1 quart of 
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the liquid. The exact amount, however, must be determined 
by the condition of the powder in each case. The liquid and 
dry plaster should be thoroughly mixed and stirred · so that the 
liquid will be uniformly distributed through the mass of plas
ter. When enough plaster has been added the resulting mix
ture should be a dry, pinkish brown powder having a fairly 
strong carbolic odor and a rather less pronounced gasoline 
odor." 

"Do not use more plaster in mixing than is necessary to blot 
up the liquid. This powder is to be worked into the feathers 
of the birds affected with vermin. The bulk of the application 
should be in the fluff around the vent and on the ventral side of 
the body and in the fluff under the wings. Its efficiency, which 
is greater than that of any other lice powder known · to the 
writer, can be very easily demonstrated by anyone to his own 
satisfaction. Take a bird that is covered with lice and apply 
the powder in the manner just described. After a lapse of 
about a minute, shake the bird, loosening its feathers with the 
fingers at the same time, over a clean piece of paper. Dead 
and dying lice will drop on the paper in great numbers. Any
one who will try this experiment will have no further doubt of 
the wonderful efficiency and value of this powder." 

Next to the Lawry powder probably pure pyrethrum or Per
sian insect powder is as cheap and effective as anything to be 
had. 

A time-honored and effective treatment for lice, especially for 
young chicks, is greasing. The grease most often used is lard 
or sometimes lard and sulphur. The latter should not be used 
for young chicks. The lard is applied with the finger to the 
head, neck, under the wings and around the vent. Greasing is 
a somewhat tedious but very effective treatment for lice, espe
cially on young chicks, since lice usually attack them on the head 
and neck. 

Prof. W. R. Graham, in conversation with one of the writers, 
has strongly recommended the use of blue ointment ( Unguen
tum hydrargyri, U. S. P.) to rid birds of lice in cases where 
individual treatment was demanded. - ·~ 

B. MI'I'ES-ACARINA. 

Eighteen species of mites are parasitic upon fowls. Only 4 
of these are sufficiently injurious and widely distributed to be 
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of great economic importance. Occasionally one or another of 
the other species becomes sufficiently abundant to be of local 
importance. The mites are small 8-legged animals related to 
the spiders. Some of the mites parasitic on the fowl visit their 
host only to feed, as the common red mite; others remain on the 
surface of the skin or on the feathers, as in the case of deplum
ing scabies. Others live under the skin, causing deep-seated 
skin diseases like scaly leg; still others find their way into the 
internal regions of the body, living either on mucous membranes 
like the air sac mite (p. no) or upon the connective tissue like 
the connective tissue mite. 

Fig. 28. The common "red mite" of poultry, Dermany
ssus gallinae, a, adult. d and e, young. (After 
Osborn). 

The most common and most injurious mite parasitic on fowls 
is the common fowl mite or red mite, Derm'anyssus gallinCE. 
These mites are present in almost every poultry house that is not 
kept very clean. When they are present in large numbers they 
are a serious pest. This mite is a little more than ¼ millimeter 
long. The female is a little larger than the male. When empty 
lhey are gray with dark spots, but usually they appear some 
shade from yellow to dark red according to the amount of fowl's 
blood they contain. They visit the fowls only to feed and spend 
the rest of the time on the under sides of the roosts, in cracks 
and crevices, under collections of droppings or other filth and 
in the nesting material, especially if such material is dirty straw. 
The mites breed in these places. They reproduce very rapidly, 
especially in spring and summer. The eggs are laid in con-
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cealed places, usually in cracks containing filth or in dirty nest
ing material. The young mites are white and have only 6 legs. 
Their first food is probably filth or decayed wood. They moult 
several times and their cast skins are often seen as a white 
powder on the perches. After the first moult the larva! have 
8 legs. The mites are able to live and reproduce for months at 
kast without animal food, but when they are associated with 
fowls the older larva! and adults depend upon the blood of the 
fowls for food. They usually attack the birds at night but 
sometimes are found feeding on laying or brooding hens during 
the clay. They pierce the skin with their needle-like jaws and 
suck the blood. The irritation due to the biting of a number 
of these creatures disturbs the rest of the bird and the loss of 
blood may be considerable. The mites thrive best in dark, 
damp, dirty houses and may be found in such houses for months 
after all fowls have been removed. They will bite man or other 
mammals, causing severe irritation, but do not remain on strange 
hosts for any length of time. Fowls should not be allowed to 
roost in sheds with other animals, as the sheds may become 
infested with the mites which will disturb the other animals as 
well as the fowls. j 

Diagnosis.-If the birds are not doing well, especially if they 
appear emaciated and dejected, they should be examined at 
night for mites. In the day time the ends and under sides of 
the roosts and the cracks in them should be examined. N um
bers of the mites are often found by prying up a loose cleat or 
splitting off a wide loose sliver. They may often be found in 
old straw nests. 

Treatment.-Clean, dry, well ventilated houses which get 
plenty of sunlight are seldom badly inf estecl. The first step in 
eradicating or controlling the pest is thoroughly to clean the 
houses. Remove the droppings and all the old nesting material. 
Clean and when possible scrub or wash with a stream from the 
hose all the perches, nests, floors and walls. Spray or paint the 
perches, nests, walls and floors with a 5 per cent solution , of 
cresol ( see Chap. II for directions for making this). Prof. H. 
C. Pierce has tested various remedies for mites and finds none 
so effective as this. Use plenty of solution and make the spray-
1ng thorough. Every crack and crevice should be flooded. 
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Another spray successfully used is: 3 parts kerosene and I 

part crude carbolic acid. Still a third, kerosene emulsion is 
recommended by the United States Department of Agriculture. 
Their method of making this spray as given in Circular No. 92 is 
as follows : "To make this, shave .½ pound of hard soap into I 

gallo~ of soft water and boil the mixture until the soap is dis
solved. Then remove it to a safe distance from the fire and 
stir into it at once, while still hot, 2 gallons of kerosene or coal 
oil. The result is a thick, creamy emulsion. Dilute this stock 
mixture with IO parts of soft water, and apply as a spray or 
with a brush, being careful to work it into all cracks, crevices, 
and joints of the building." 

With any of these sprays it is necessary to make two or more 
applications at intervals of a few days to destroy the mites 
which hatch after the first application. The liquid may be put 
on with a hand spray pump or with a brush. Cleanliness, fresh 
air and sunlight are cheap and effective preventatives. 

Scaly Leg. 

A minute mite, Knemidocoptes (Dermatoryctes) (Sarcoptes) 
L, mutans, is the cause of a contagious disease affecting the legs 

of fowls, turkeys, pheasants, partridges and cage birds. Ac
cording to some authorities it sometimes affects the comb and 
beak also. The mites excavate places under the skin where they 
live and breed. The most thorough study yet made of this para
site and its effect on birds is that of Haiduk. * 

Diagnosis.-This very common disease is easily recognized by 
the enlarged roughened appearance it gives the foot and shank. 
This appearance is shown in fig. 29, with a normal leg for com
parison. 

The disease is present in most flocks unless especial care has 
been taken to exclude it. It is slightly contagious, but usually 
only a few birds in a flock appear to be infected. The scales 
on the foot and leg of an affected bird are raised by a crusty 
substance _1cposited beneath them. The lesions usually appear 
first nea1 the joints between the toes and foot. The parts affect
ed first appear to be enlarged and then the scales are raised, 
giving the roughened appearance shown in B fig. 29. In early 

*Haiduk, T. Die Fussra,uder des Gefliigels. Inaug. Diss. Giessen, 
1909, pp. 1-58, Taf. I-VI. 
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Fig. 29. A. Normal leg of hen. B. Leg of hen affected with 
scaly leg. (After Megnin). 
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F ig . 30. Photograph o f the leg of a hen a ffected with scaly leg. 
(After Haiduk) . 
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stages the disease does not appear to disturb the general health 
of the fowl. As it progresses the birds become lame and some
times the foot becomes so badly diseased that joints or even 
whole toes drop off. The photograph of a badly affected leg 
is shown in fig. 30. The two legs are usually affected equally. 

Fig. 3r. P hotograph of the adult female of the mite Knemidocoptes 

(Dermatoryctes) mutans. (After Haiduk). 

Etiology .-The disease is caused by the minute parasitic mite ~-\ 
Knemidocoptcs mutans (figs. 31 and 32) . 
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Fig. 32. Photograph of th e six- legged larva of Knem-idocoptes 
(D ermatoryctes) 11mtans. (After Haiduk). 

The mites bore under the scales of the foo t and leg and bur
row deeper and deeper into the tissue. They set up an irritation 
which leads to multiplication of cells and the exudation of serum. 
This accumulation fo rms crusty deposits beneath the scales. 
T hese crusts contain many depressions in which are imbedded 
female mites containing eggs. The larva: and the males are 
usually found beneath the crusts. The relations just described 
are shown in fig. 33, which is a picture of a section of the skin 
of a " scaly" leg. 
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Fig. 33. Section of the skin of the leg of a fowl affected with 
scaly leg: 

a. P apill a with pigment cells. 
b. Lymphat ic tissue in th e papilla. 
c. Epidermis : stratum profundum. 
d. Epidermis: stratum corneum. 
e. Section through a mite. 
e. Section through a mite showing head and 2 pairs of legs. 
f. Young mite. 
g. Cavity excavated by mites. 
h. Excrement of mite. 
1. Horny layer between the mite excavations. 

(From Haiduk, after Olt). 

I 

J 
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As the disease progresses the mites which are becoming con
stantly more numerous penetrate very deep into the tissues, 
causing lameness and sometimes the loss of some of the toes. 

The infection from bird to bird probably takes place on the 
roosts or from mother to chick. Robinson believes that the 
birds most likely to be infected are those with a deficient supply 
of oil in the skin. The conditions which favor its spread in a 
flock are dry, barren runs, especially on alkaline soils or in yards 
filled with ashes or cinders. Foul roosting places also favor the 
spread of the disease. The disease is easily cured and it is 
worth the trouble of any poultryman to cure all the affected 
birds and to examine any birds purchased that infected ones 
may be treated before they are introduced into the flock. 

Treatment.-Individual treatment is necessary to cure the dis
ease. This treatment consists in the application of some pene
trating oil to the diseased parts. A large number of oils and 
ointments have been used successfully. If the case is not far ad
vanced and if there is no especial hurry about bringing about the 
cure the application of the oils or ointments at intervals of 2 or 
3 days will soon do the work. If the birds must be cured quickly 
for show or sale purposes the cure is hastened by removing the 
scales and crusts before applying the medicine. This may be 
done by brushing with a stiff toothbrush before each treatment. 
Or the feet may be soaked for a few moments in warm soapy 
water and then brushed. When the disease is far advanced it 
_is best to begin the treatment by the removal of the scales. 

Haiduk's experiments show that one of the very best cures 
for scaly leg is oil of caraway. This is best applied in an oint
ment made of I part of oil of caraway to 5 parts of white vase
line. Oil of caraway is very penetrating and is not nearly as 
irritating as some of the treatments more usually advised. This 
ointment should be rubbed into the leg and foot every few days 
until signs of the disease disappear. 

Hill recommends daily application of an ointment made of 
equal parts of vaseline and zinc ointment, or in severe cases of 
one made of 1 ounce of sulphur, .½ ounce of oxide of zinc, 1 

dram of oil of tar and 2 ounces of whale oil mixed together. 
There are two common remedies used successfully by poultry

men. These are irritating and should be used with some cau
tion. They have the advantage of being quickly applied. The 
best of these is probably a mixture of 1 part of coal oil or kero-
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sene and 2 parts of raw linseed oil. If a quick cure is impera
tive a half-and-half mixture may be used. Robinson in Farm 
Poultry, May, 1907, recommends a quick and easy method of 
applying this. It is to take a tall quart measure of the liquid to 
the hen house at night and dip both legs of each infected bird 
into the measure of oil, holding them there for a moment and 
then allowing them to drip for a moment more and then re
placing the hen on the roost. With any treatment which in
volves the use of kerosene care must be taken not to wet the 
feathers of the leg, as this causes irritation and sometimes burns 
the skin much as the human skin is burned when it is rubbed 
with kerosene and covered with flannel. 

A second method of applying kerosene is to put a teaspoonful 
of the oil in a quart measure o_f water and treat the birds by 
the method given above The same care should be taken not to 
wet the feathers. 

The advantage of these treatments is their easy and rapid 
application to a number of birds. 

Depluming Scabies. 

The mite Sarcoptes l<£vis var. gallin<£ (fig. 34) is the cause 1 

\ r 
JI 

\ 

Fig. 34. Egg containing female Sarcoptes 
J aevis var. gallinac. (After Theobald). 

of a kind of scabies in fowls which causes the feathers to break 
off at the surface of the skin. 

Symptoms.-This disease usually appears in spring and sum
mer and is characterized by the dropping off of patches of 
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feathers on different parts of the body. It usually begins at the 
rump and spreads to the head and neck, back, thighs and breast. 
The large wing and tail feathers are not usually lost. The ex
posed skin is normal in appearance. Around the stumps of the 
lost feathers and at the end of the quills of feathers near the 
bare spots are masses of epidermal scales. On microscopic 
examination these scales are found to be composed of numerous 
mites and their debris. The irritation of the mites often causes 
the birds to pull their own feathers. Birds affected often pull 
each others' feathers. Some of the so-called feather eating is 
due to the presence of this parasite, but fowls sometimes pull 
each others' feathers when the parasite is not present. Salmon 
says this disease does not affect the general health of the bird 
and does not appear to disturb gain in flesh or egg production! 
but Theobald says that the disease checks egg laying in hens 
and affected cocks become emaciated and sometimes die. 

Etiology.-The mite Sarcoptes lcevis which causes this disease 
is smaller than the one which causes scaly leg. They live at the 
base of the feathers in the epidermal debris ref erred to above. 
A flock becomes infected by the introduction of one or more 
birds carrying the mites. The mites are spread from bird to 
bird by the male in copulation. The distribution is often very 
rapid so that the whole flock is soon affected. 

Treatment.-The disease should be prevented by taking care 
not to introduce infested birds. If it appears all affected birds 
should at once be isolated. The mites yield easily to treatment. 
The infested areas may be rubbed with some of the less irri
tating ointments recommended for scaly legs ( see p. 141). 

The following list gives some ointments in the order of their 
desirability for use on the body. 

Oil of caraway ointment ( I to 5). 
Balsam of Peru. 
Creolin treatment ( 1 to IO). 
Helmerich's ointment. 

Salmon gives a modification of the latter ointment which he 
considers an improvement for use in depluming scabies. 

Flowers of sulphur, 1 dram, 
Carbonate of potash, 20 grains, 
Lard of vaseline, .½ ounce. 

Scabies may also be cured by liquid applications. The two 
following preparations are recommended by Salmon : A solu-
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tion of balsam of Peru in alcohol ( I part of balsam to 3 of alco
hol) or 1 dram of creolin, 2 ounces of glycerine, ¼ ounce of 
alcohol and ¼ ounce of water. Either of these liquids are 
applied by rubbing into the skin. The application should be 
repeated every 4 or 5 days until the disease is cured. 

Other Mites Affecting Poultry. 

Another form of Body Mange or scabies is found associated 
with the mites Epidermoptes bilobatus and Epidermoptes bifur
catus, but it has not been certainly demonstrated that they are 
the cause of the disease. Present evidence indicates that they 
are. 

The disease closely resembles f avus (p. 147) but usually does 
not affect the head. The regions commonly attacked are the 
neck, breast, the wings and the body under the wings. It some
times affects the entire body, including the head. The skin be

comes irritated and shows an accumulation of 
scales or crusts especially at the base of the 
feathers. 

The mites live on the skin at the base of the 
feathers. Since the mites are sometimes found 1 
on birds which show no signs of scabies and since 
the disease so closely resembles favus, which is 
known to be caused by a fungus, it is sometimes 

• supposed that this mange is also due to a fungus 
and that the mites are inoffensive. 

Five species of mites have been recorded 
which live upon the feathers of fowls. These 
are fairly abundant but do no harm. 

Two mites live within the body of fowls. One 

F. 
5 

S p of these, the air sac mite, is described elsewhere 
1g. 3 . ym -
tectoptes c y s- (p. I IO). The other the connective tissue mite, 
ti col a. Con-Symplectoptes cysticola, is found in the con
nective tissue nective tissue of the fowls. They produce local 
mite. (After irritations giving rise to tubercles but apparently 
Theobald). do not affect the health of the bird. 

The larvae of the so-called "harvest-bug" ( which is not a bug 
at all) Tetranychus (Thrombidium) (Leptus) autumnalis some
times attacks poultry. The appearance of this mite is shown in 
fig. 36. 
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This small brick red mite, rarely visible 
to the naked eye, is bred upon berry and 
currant bushes, vegetables and grain, but 
when opportunity offers it bites almost 
any animal, often attacking man. It some
times causes considerable mortality among 
late hatched chickens which frequent its 
breeding places. The parasites fasten 

Fig 36 "H a r v e s t . 
b

. ,,· T t h themselves so firmly by their claws and ug, e ranyc us 
(Leptus) autumn- palpi that they can only be detached by 
alis, larval form. force. They produce intense irritation 
(After Murray). which often leads to epileptiform symp-

toms and death follows in a few days. 
Theobald suggests dusting flowers of sulphur among the f ea th

e rs when the parasites are present. Probably the Lawry lice 
powder ( p. r 30) would be more effective. When these par
asites are abundant chickens should be kept away from the 
places where the mites breed. 

Other External Parasites. 

The dove cot bug or "bed-bug" of poultrymen, found in pig
eon lofts, sometimes invades neighboring hen roosts. It prob
ably sometimes attacks fowls. It resembles closely the bed bug 
found in dwelling houses and like this pest is hard to extermi
nate as it can live almost indefinitely on dead organic matter. 
This tick hides in cracks during the day and attacks its host 
only at night. Persistent repetition of the sprays recommended 
for hen roosts infected with red mites ( p. I 34) will destroy 
these parasites. 

Leaflet No. 57 of the English Board of Agriculture gives the 
following brief account of the hen flea, Pulex gallinae ( or 
avium): 

"The fleas, which are true insects, belong to the order of 
flies (Diptera). They feed upon the blood. One species only 
lives upon the fowl, namely the bird flea (Pulex gallinae or 
avium) which attacks also most other birds. The hen flea, as 
it is generally called, is abundant in dirty fowl runs, and espe
cially in the nests where straw is used. The adult flea is dark 
in colour, and, as in all fleas, is devoid of wings. The fleas 
are· provided with very sharp piercing mouths. They are what 

IO 
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are termed 'partial parasites' -parasites that only go to their 
hosts· to feed. The fleas are not noticed on the birds because 
they generally attack them at night; then, however, they do 
much harm, causing constant irritation and loss of blood, and 
depriving them of rest." 

"Life-history of Hen Flea.-The female flea lays her eggs 
(nits) chiefly in the nests amongst dust and dirt and in the 
crevices of the walls and floor. These nits give rise to pearly 
white maggots, with brown horny heads, which can often be 
found in the bottom of the nests amongst the dust. These larvae 
are mature in 2 or 3 weeks, then they reach about 1-6 of an 
inch in length. In warm weather they may IJe full fed in 
even IO days. They t4en spin a pale cocoon amongst the dirt, 
in which they pupate. The pupa is at first pale brown, then 
dark chestnut brown. In this condition the flea remains IO to 
21 days, when the pupa hatches into the adult. They breed 
all the year round, but chiefly in warm weather. It is well to 
remember that, whenever there are dark and dirty hen roosts, 
there are sure to be a number of Pulex gallinae." 

Treatment. These parasites do not usually occur under sani
tary housing conditions. When they occur the houses should 
be cleaned and sprayed as for red mites (p. 134). Theobald 
recommends the use of excelsior or shavings instead of stra,v 
for nesting material as the fleas do not breed as readily in this 
material. 



CHAPTER XVII. 

DISEASES OF THE SKIN. 

Favus (Baldness or White Comb). 

This disease of the skin attacks poultry as well as man and 
the domestic mammalia. In mammals it is called tine a f avosa or 
favus. 

Diagnosis. The disease usual_ly appears first as small gray 
white spots on the comb, wattles, eye lids and around the ears, 
that is, on the unfeathered parts of the head. The spots enlarge 
and run together forming a scaly crust which becomes thicker 
until in 3 or 4 weeks it may be as much as 8 millimeters ( r-3 
inch) thick. The scales which make up the crust are often 
formed in concentric rings, the margins raised and the centers 
depressed, so that the scale is somewhat cup shaped. When the 
crust is removed the skin appears irritated and in places the sur
face is somewhat raw. The disease spreads to the feathered 
parts of the head, the neck, and the region around the vent. 
The base of the feathers becomes 
surrounded by concentric rings of 
the scaly material. The feathers 
become dry, erect, and brittle and 
finally break off or fall out leaving 
a disc-shaped scale with a depres
sion at the bottom where the base 
of the feather was located. The 
bird's head and neck and patches 1 

around the vent become bare of 
feathers. The exposed skin is cov- , 
ered with the cup-shaped scales. 
Sometimes the disease spreads over 
the whole body until the bird be
comes nearly naked. The diseased 
bird has a peculiar disagreeable 
odor, sometimes likened to the odor 
of a musty grain or to mouldy 

Fig. 37. Head and neck of 
a fowl affected with gen
eralized fa vu s. (A ft er 
Pearson). 
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cheese and sometimes to cat's urine or to macerating animal ma
terial. In early stages the general health does not appear to be 
affected but as the disease advances the bird loses its appetite, 
becomes poor and exhausted, and finally dies. 

Etiology. The disease is caused by the fungus Achorion 

schonlein1:i, 

Fig. 38. The fungus Achorion schon
leinii which causes favns in poultry. 
tv.-Empty tubes of mycelium. 
tp.-Tubes of the mycelium con
taining protoplasm and spores. 

This fungus is found in the cup like scales on the skin and in 
the quills of the feathers of the diseased parts. If the favic cups 
or scales are moistened with weak acetic acid and examined un
der the microscope it will be seen that they are formed of 
branching, thread-like mycelial tubes of the fungus closely 
interwoven with one another, spores of the fungus, and epithelial 
scales from the skin of the host imbedded in a viscid substance 
secreted by the fungus. Some of the tubes of the mycelium 
contain spores. Many of the spores are found free among the 
filaments. They are usually found in groups of 3, 4 or 8. 

Both the mycelium and spores of the fungus are found in the 
quills of the feathers of the diseased parts. The fungus some
times penetrates even the barbs of the feathers. 

Favus is a contagious disease and gets into a flock by the in-
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troduction of an affected bird. It is less likely to attack strong, 
vigorous birds than those in poor condition. It usually starts 
at a point where the skin is broken. Young birds are more sus
ceptible than old ones. The large Asiatic breeds are specially 
liable to take the disease. No breed is entirely immune. 

Megnin and some other authors consider this disease distinct 
from the favus of man and other animals, but numerous record-:
ed observations indicate that it is the same disease and may be 
communicated to man. In handling affected birds, therefore, 
care should be exercised to prevent infection of cuts or scratches. 

Treatment. Diseased birds should not be introduced into a 
flock. If the disease has been accidentally introduced the affect
ed birds should be isolated as soon as possible. The flocks 
should be watched in order to discover and isolate any new cases 
that appear. 

In early stages the disease yields readily to treatment. Ziirn 
considers treatment economically advisable only before the f ea th
e red parts of the body are attacked. The disease may sometimes 
be cured at a later stage. The value of the affected bird must 

,, determine whether or not it is worth treating . 
.._ As much of the crust as possible should be removed. This 

is best done by first softening the scabs with warm water or 
with oil or glycerine. Robinson recommends scraping with 
the back of a knife or a spoon handle. The parts should then 
be painted with tincture of iodine or should be bathed with 
corrosive sublimate solution, 1 part of the sublimate to woo 
parts of water, and then rubbing with th.e ointment described 
on p. 30. In using the corrosive sublimate solution it 
should be borne in mind that this solution which unless colored 
with some dye looks exactly like water is extremely poisonous 
to men and animals when taken internally. Dishes or bottles 
of corrosive sublimate should never be left where they can be 
accidentally mistaken for water. 

Lard and sulphur are often used successfully in the treatment 
of favus. Use nearly as much sulphur as lard and work them 
into a smooth salve. In early stages the disease usually yields 
to application of lard or oil alone. 

Prognosis. In early stages the favus may be cured at the 
expense of a small amount of attention. After the feathered 
parts become affected a cure requires considerable labor as the 
fungus is better protected from the applications. 
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White Comb. 

This name is often used for favus, but some authorities ( e. g., 
Vale) use it to designate a condition of the comb character
ized by a white powdery scurf of the surface. The comb is 
light colored and the white scales or flakes are particles detached 
from the epidermis. This condition is thought to be due to 
anemia. Wright says that it "appears generally due to dirt, or 
overcrowding in small space, or want of green food." The 
only treatment advised is to place the birds under sanitary con
ditions and give them a good balanced ration. 

Chicken Pox (Sore Head or Epithelioma Contagiosum). 
This contagious disease of poultry, although widely distrib

uted in the northern states, is less common and serious here 
than in the Gulf States and Hawaiian Islands. It is impossible 
al present to decide whether this is a distinct disease or a form 
of roup which affects the skin of the head. This can only be 
determined when further investigations have revealed the real 
cause of these diseases. 

Diagnosis. The disease usually appears as warty nodules on 
the unfeathered parts of the head. They look like the tumors 
in the nasal passages and eye sockets of birds affected with 
roup. 

Freidberger and Frohner* give a good description of these 
nodules on the skin of the head, as follows: 

"Their favorite seats are those parts of the head that are not 
covered with feathers; root of the beak, neighborhood of the 
nostrils, angles of the mouth, lobes of the ear, parts adjacent to 
the auditory meatus, wattles, surface of the face,· edges of the 
eye-lids, intermaxillary space, and especially the comb. They 
sometimes spread over the feathered parts of the head, throat 
and neck, and may occur on the outer surface of the thighs, 
abdomen, under the wings and in the vicinity of the cloaca. 
At first these epitheliomata appear in the skin, as flat nodules, 
which soon become prominent, and which vary in size from a 
poppy seed to a millet seed. Later on, they usually attain the 
size of a hemp seed. They are of a reddish-gray or yellowish
gray color, often show distinctly in their earlier stages of devel
opment a peculiar greasy, nacreous lustre; and are rather firm 

*Freidberger and Frohner. Veterinary Pathology (Vol. I. Hayes 
transl). Quoted from Cary. 
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to the touch. Their surface soon becomes covered with a dirty
gray, yellowish-brown or red-brown crust. They are discrete 
and disseminated in considerable numbers on the erectile tis-

Fig. 39. Sore-head crusts on comb, eye-lids and skin. 
(After Cary). 

sues, etc. They vary in size according to their age; and fre
quently lie rather close to one another, so that the affected parts 
lc,ok as if coarsely granttlated; or they are crowded together 
in such a manner as to give the appearance of large warts with 
divisions through them, or mulberry-like hypertrophies. Even 
single nodules, to say nothing of the groups, may attain the size 
of a lentil, pea, cherry-stone, broad bean or larger object. The 
older they become the rougher, and more covered with knobs 
wiH be their incrusted surface." 

"If the edges of the eye-lids be affected by these tumors, the 
lids will become nodular, swollen and closed. The conjunctiva 
in this case also suffers; it projects outwards because catarrhally 
inflamed; assumes a yellowish color at the seat of eruption; and 
its surface.' ,becomes covered with crusts. Purulent conjuncti, 
vitis may appear and the inflammation may spread to the sclero~ 
tic and cornea, with keratitis and panophthalmia as the result. 
If, as sometimes happens with pig.eons, the eruption of nodules 
extends over the whole of the skin of the eye-lids and its t:ieigh
borhood, the entire eye will become covered with mulberry-like 
proliferations of various. sizes.''. · 
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The presence of these nodules on the epithelium of the head 
i~ often (but apparently not always) accompanied with char
acteristic roup lesions of the nasal cavities, mouth and throat. 
As long as the disease is confined to the skin of the head the 
general health of the bird does not seem to be affected. Recov
ery may take place without treatment in from IO to 20 days. 
The nodules in such cases dry up and fall off. Usually, how
ever, the disease is not self-limited, but advances. The eyes 
may become closed so that the birds cannot see to eat. They get 
poor and die from exhaustion. When the mucous membrane 
of the mouth developes diphtheritic membranes death occurs 
earlier than in other forms. 

Etiology. The lesi0ns of this disease resemble the lesions of 
roup and many of the same micro-organisms are found in the 
two cases. The organisms isolated from the lesions of sore
head include several bacteria, a coccidium, a yeast and several 
moulds. The coccidium, one of the moulds, and one of the 
bacter.ia have each been considered the cause of the disease by 
different workers. The real cause of the disease and its rela
tion to rouP. must be determined by further investigations. The 
following discussion of the etiology of sore-head is given by i.. 
Cary (Chicken-Pox or Sore Head in Poultry. Alabama Agric. 
Expt. Stat. Bulletin 136) : 

"Transmission and Dissemination. It is evidently infec
'tiotis; because the disease in all its forms, spreads rather rapidly 
from one chicken or pigeon to another. Ward, Harrison and 
others have transmitted, in some cases quite readily by carrying 
small amount of diseased material ( exudate and blood), from a 
sore-head chicken to healthy chickens. It is also quite certain 
that chicken pox and pigeon pox are identical or one and the 
same disease." · 

"Mosquitoes, gnat flies, chicken mites (ticks), chicken lice, 
chicken foot mites ( Sarcoptes mutans) and possibly cock-roaches 
may sometimes be carriers of the real virus. It seems quite cer
tain that mosquitoes can transmit the virus from water or some 
other source, under certain conditions. Warm and wet weather _ -<' 
seem ·to increase the virulency of the virus and favor the rapid 
transmission of the disease. It is not impossible that ants may 
have a role to play in the transmission or cause of sore-head." 

"Pathological Anatomy. On the skin the small, greasy-like 
nodules, or hypertrophied nodules of the skin, contain epithelial 
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cells that have in them 'greasy' refractive bodies that stain yel
low with picro-carmine and the nuclei of the epithelial cells be
come 'reddish brown' in color. Nearly all the epithelial cells in 
the nodule appear larger than normal and contain the refractive 
bodies. In the younger epithelial cells these bodies ( young coc
cidia) are relatively small and occupy ¼ to 1-3 of the epithelial 
cavity. In the older or outer or cast-off epithelial cells these 
refractive bodies are said by Freidberger and Frohner to occupy 
the entire cavities of the epithelial cells. The invaded or in
fested epithelial cells are unusually larger than the epidermal 
cells of the healthy neighboring skin. Among the cast-off mass 
of epithelial cells are found round refractive bodies and numer
ous nuclei of leucocytes or pus cells. The subcutaneous con
nective tissue is hyperaemic (congested) and is infiltrated with 
cells (leucocytes and nuclei of disintegrated cells). Possibly 
. some of the small nuclei-like bodies among the cells in the sub-
cutis may represent one stage in the development of coccidia. 
Many observers have, also, found various bacteria in the nodule 
and subcutis." 

, "In the diphtheritic membranes on the mucous surfaces of the 
.l mouth, pharynx, larynx and oesophagus, the epithelial cells are 

sometimes invaded by refractive bodies in the same manner as 
the epithelial cells of the skin and in the mass of diphtheritic 
exudate and cast-off cells on the mucous surface may be found 
the well formed coccidia * * * * But the refractive 
bodies are not found in the epithelial cells of mucous exudates 
of skin nodules in every case. I have found them only in the 
early development of the nodule and the diphtheritic exudate, 
and have never found the mature coccidium in the nodules of 
the skin." 

"When the exudate on the mucous surface or the crust of the 
nodule of the skin is torn off the raw surface bleeds rather 
freely and a fresh mount of this blood contains a short oval 
bacillus, numerous round bodies usually said to be nuclei of 
leucocytes; and a few .polynuclear leucocytes. Repeated inocu
lations in the comb, wattles, skin and conjunctiva and oral mu
cosa of healthy chickens of various ages, with this blood, fresh 
from under a nodule or a diphtheritic exudate, has failed to 
produce positive infective results. I have also tested it on 
pigeons with like negative results." 
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"The exudates on the mucous membrane of the throat, mouth 
or larynx appear to be very much alike in all forms of the 
disease." 

"The period of incubation is said to vary all the way from 2 

to 20 days. In December I placed a newly-purchased barred Ply
mouth Rock cock ( 18 mos. old) in a yard with my chickens, rriany 
of which were recovering from sore-head, and in 24 hours this 
cock developed a good case of sore-head on the wattles, comb 
and eye-lids. There were mosquitoes in the roosting house. 
The period of incubation varies with mode of transmission, viru
lency of the virus, the weather ( rapid in damp warm weather 
and slower in cool and dry weather), and the age and condition 
of the chicken or pigeon. Chicks from broiling size up to 7 or 
8 months old seem to be most susceptible. Chickens with large 
combs seem to be more susceptible than birds with small combs 
and wattles." 

Treatment. The introduction of diseased birds into healthy 
flocks should be avoided. The same precautions should be prac
tised in the isolation of sick birds and disinfecting the houses 
as is advised for roup ( p. 99). When the disease is local-
ized a small amount of individual treatment cures many cases. 1 

The crust or nodules should be removed and the places treatec 
with creolin ( 2 per cent solution) or corrosive sublimate 
(1-rnoo) (p. 29) and dusted with iodoform. The iodo-
form may be put into the eye. When the disease is not far 
advanced one such treatment may be followed by daily greasing 
with the ointment recommended on p. 30 or with vaseline or 
lard. In bad cases the iodoform should be used daily for a 
few days and then the ointment. When cases have roup or 
diphtheritic symptoms treat as recommended for roup (p. mo). 

Prognosis. "The mortality is said to vary from 50 to 70 per 
cent of the affected birds. I judge this a low per cent of losses 
if birds are left to themselves with proper care or treatment. 
But if individual treatment is patiently and regularly applied the 
mortality can be cut down to less than 20 per cent. If only the 
skin of the head, and the comb and wattles are involved, one __ >< 

should lose less than IO per cent. If the mouth and pharynx 
are also involved, less than IO per cent should die. But if the 
nasal passages and trachea are involved, or the iutt>stines become 
involved,-good care and treatment may save 50 to So per 
cent." (Cary). 



CHAPTER XVIII. 

DISEASES OF THE REPRODUCTIVE ORGANS. 

The direct economic importance of poultry lies in the produc
tion of two things, viz., meat and eggs. For the production of 
the latter the poultryman is dependent upon the activity of the 
reproductive system of the hen. Under natural conditions in 
the wild state, the progenitors of the domestic fowl laid rela
tively few eggs. Judging by other species of wild birds of the 
present day, however, it is highly probable that the wild pro
genitors of poultry possessed the potential ability to lay much 
more than the usual number of eggs provided they were removed 
from the nest as fast as laid. U ncler domestication this practice 
of removing the eggs as fast as laid, together with the feeding 
of rich foods, and still other factors, lays heavy demands upon 

l. the reproductive system. It is not remarkable that an organ 
system which under conditions of nature produced from I 2 to 
perhaps 30 units per annum, frequently breaks down under 
the strain of producing from roo to 250 per annum of the same 
kind of units. It could only be expected tli.at, as ts actually the 
case, the egg producing organs would be particularly liable to 
disease. 

ANATOMY AND PHYSIOLOGY. 

In order that the discussion of th~,diseases of the reproductive 
organs may be· inhdligible it'i~-des.irable to preface it with a brief 
account of the anatomy artd physiology of the organs of repro
duction in the hen. Because of the fact that the corresponding 
organs in the male are less subject to disease, on the one hand, 
and are perhaps better understood by the poultryman, because 
of the prevalence of the practice of caponizing, on the other 
hand, it will not be necessary to discuss the male in detail in 
this connection. 

The organs concerned in egg production in the hen are shown 
graphically in fig. 40. This picture and the accompanying ex-
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Fig. 40. The reproductive or egg producing organs of 
a hen. See text "for expl anation of figures. (After 
Duval). 
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planation of it will make clear the various parts of this organ 
system. All of the points shown in the figure may easily be 
demonstrated on a hen, killed during a period of laying activity. 
It should be noted that this picture is somewhat diagrammatic 
and not in accord with normal conditions in respect to at least 
two points. These are : (I) there are two eggs in the upper por
tion of the oviduct. Normally there would be but one there at a 
time. ( 2) The proportionate lengths of albumen portion, isth
mus and uterus are not correctly indicated. 

In this figure the various numerals have the following sig
nificance: 

I. The ovary; region in which the ovules (later to become 
yolks) are still small in size. 

2. An ovule in an intermediate stage of development, larger 
than those at I, but still not ready to pass into the oviduct to 
be laid. It is contained in a very vascular capsule, known tech
nically as the follicle. 

3. 3. Ovules still larger and containing more yolk. The low
er one is nearly ready to leave the ovary and pass down the 
oviduct. 

4. It will be noted that on all the larger follicles there is one 
region ( forming a line) in which there are no blood vessels. 
This region (4, 4) is known as the stigm.a. Here the follicle 
wall breaks and allows the ovule (yolk) to leave the ovary pre
paratory to laying. 

5. An empty follicle in which the stigma has opened and the 
yolk passed out. 

6. Anterior end of the margin of the funnel ( or infundibu
lum) of the o'viduct or egg-tube. When an ovule is about to be 
discharged from the ovary these funnel lips or margins wrap 
around that portion of the ovary, so that the ovule may certainly 
pass into the oviduct and not into the abdominal cavity. 

7. Opening of the funnel. Through this opening the yolk 
passes into the oviduct. 

8. A yolk which has just passed through the funnel opening 
into the upper portion of the oviduct. 

9. 9. Albumen secreting portion of the oviduct in which the 
greater portion of the albumen or white of the egg, is secreted 
by glands in the walls of the oviduct in this region. 

IO. First layer of albumen, or white, secreted about the yolk. 
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From this layer are formed the chalazae, or cords of twisted, 
thickened albumen, at each pole of the yolk. 

11. Yolk, around which albumen is being secreted. 
12. The germinal disc. This is the living portion of the egg, 

from which the future chick develops, the main mass of yolk 
serving as food material for the developing embryo during the 
process. 

13. Anterior end of the isthmus of the oviduct. The prim
ary function of the isthmus is to secrete about the egg the shell 
membrane, the dense white membrane closely adherent to the 
inside of the shell of an egg. 

14. The uterus, or shell gland, in which the shell is put on 
the egg. 

15. The rectum. 
16. The walls of the abdomen cut and folded back. 
17. External opening of the cloaca, or common space into 

which open (a) the rectum, (b) the oviduct and ( e) the ureters, 
or kidney ducts. 

The processes concerned in the formation of an egg are thus 
summarized by Lillie ( The Development <?f the Chick, New 
York, 1908, pp. 23-25) : 

"The formation of an egg takes place as follows: The yolk, 
or ovum proper, escaped by rupture of the follicle along a pre
formed band, the stigma ( fig. 40), into the infundibulum, 
which swallows it, so to speak, and it is passed down by peris
taltic contractions of the oviduct. The escape of the ovum 
from the follicle is known as the process of ovulation. During 
its passage down the oviduct it becomes surrounded by layers 
of albumen secreted by the oviducal glands. The shell-mem
brane is secreted in the isthmus and the shell in the uterus 
( fig. 40). The ovum is fertilized in the uppermost part of the 
oviduct and the cleavage and early stages of formation of the 
germ-layers take place before the egg is laid. The time occu
pied by the ovum in traversing the various sections of the ovi
duct is estimated by Kolliker as follows: Upper two-thirds of 
the oviduct about 3 hours ( formation of albumen), isthmus 
about 3 hours ( secretion of shell-membrane), uterus 12 to 24 
hours ( formation of shell and laying). These figures are only 
approximate and it is obvious that they are likely to vary con
siderably in different breeds of hens." 

J.. 
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"Some of the details of these remarkable processes deserve 
attention: The observations of several naturalists demonstrate 
that the ripe follicle is embraced by the funnel of the oviduct 
before its rupture so that the ovum does not escape into the 
body-cavity, but into the oviduct itself. Coste describes the 
process in the following way: 'In hens killed 17 to 20 hours 
after laying I have observed all the stages of this remarkable 
process. In some the follicle, still intact and enclosing its egg, 
had already been swallowed, and the mouth of the oviduct, con
tracted around the stalk of the capsule, seemed to exert some 
pressure on it, in other cases the ruptured capsule still partly 
enclosed the egg which projected from the opening; in others 
finally the empty capsule had just deposited the egg in the 
entrance of the oviduct.'" 

"The existence of double-yolked eggs renders it pr~bable that 
the oviduct can pick up eggs that have escaped into the body
cavity. But in some cases ova that escape into the body-cavity 
undergo resorption there." 

"Immediately after the ovum is received by the oviduct it 
appears to become softer and more flexible (Coste). The up
permost portion of the oviduct then secretes a special layer of 
albumen which adheres closely to the vitelline membrane and is 
prolonged in two strands, one extending up and the other down 
the oviduct; these strands become the chalazae; the layer to 
which they are attached may, therefore, be called the chalazifer
ous layer (Coste) of the albumen. The ovum then passes down 
the oviduct, rotating on the chalazal axis, and thus describing a 
spiral path; the albumen which is secreted_ abundantly in advance 
of the ovum is therefore wrapped around the chalaziferous lay
er and chalazae in successive spiral layers and the chalazae are 
revolved in spiral turns. The main factor in propulsion of the 
ovum along the oviduct appears to be the peristaltic movements 
of the latter; it is probable that the cilia which line the cavity 
have something to do with the rotation of the ovum on its chala
zal axis." 

With this account of the anatomy and physiology of the f e
m ale organs of reproduction in hand we may proceed to a con
siderations of their diseases. These diseases fall at once into 
two classes: (a) those affecting the ovary and (b) those affect
ing the oviduct. 
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DISEASES OF THE OVARY. 

Atrophy of the Ovary. 

By "atrophy" of the ovary is meant a diminution in size of 
that organ accompanied with a cessation of its physiological 
activity. It may shrink to the size and appearance which it 
has in a very young bird. The following sorts of atrophy of 
the ovary may be distinguished. The different sorts are sepa
rated from each other, not because of any difference in the end 
result, but because of the different etiological factors concerned. 

I. Physiological atrophy. 
a. Temporary. 
b. Permanent. 

2. Congenital atrophy (Pseudo-hermaphroditism). 
3. "Black atrophy." 

A physiological diminution in size or partial atrophy of the 
ovary occurs normally in fowls when after a period of laying 
they go into a more or less prolonged resting period. The con
dition of the ovary is usually ( in fowls under 2 years old) only 
temporary. The organ resumes its normal size and activity af-
ter a time. In old birds (3 to 6 or more years of age) it not 1._ 

infrequently happens that the ovary passes into an atrophied 
condition, and remains permanently in that condition thereafter. 
In such cases the bird as a whole, and the ovary in particular, 
may be perfectly healthy, showing no sign of disease. Cases 
of permanent physiological atrophy of the ovary have been ob-
served at this Station as follows : 

One case in a White Crested Black Polish. 
One case in a Cornish Indian Game. 
Several cases in Barred Plymouth Rocks. All of the latter 

were birds of very high fecundity ( 200 or more eggs per annum) 
in their pullet years. 

It should be noted that in what is here called permanent physi
ology atrophy of the ovary there is no associated change of the 
secondary sexual characters. That is, the hen does not assume 
cock plumage, spurs, enlarged comb and wattles, nor any other 
of the secondary sexual characters normal to the male. This 
indicates that in permanent physiological atrophy (just as is 
known to be the case in temporary) the only function of the 
ovary which is disturbed is that which is involved in egg for
mation. The activity of the organ ju regard to producing an 
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internal secretion which in some way controls the secondary sex
ual characters remains unchanged. 

As congenital atrophy of the ovary are to be classed cases of 
pseudo-hermaphroditism in fowls. In such cases a true, func
tioning ovary never develops. There may be a body which in 
gross featu res resembles an ovary, but it is inactive and does not 
take even the first steps in oogenesis ( egg formation). 

There may or may not be a testis like body present in these 
cases. Not only is the egg producing activity absent in snch 
cases, but also in many of them at least, the internal secretion 
normally produced by the ovary is lacking also. The bird then 
takes on some or all of the secondary sexual characters of the 
male. The appearance of such a bird is shown in fig. 41. 

Fig. 41. Showing a case of incomplete hermaphroditism. In front of 
the line a-b the bird has the characters of the male, behind it the 
characte rs of the fe.male. The ovary was not fun ctionai' in this bird . 
(Original). 

As "black atrophy" of the ovary is here designated the 
peculiar disease of the ovary first observed more than a cen
tury ago in England as occurring in pheasants. The striki~g 
feature of the disease is that under its influence the bird assumes 
the plumage appropriate tQ the male. The change in the ovary 
and oviduct induced by the disease appears to be an atrophy ac
companied by a blackening which is probably a true melanosis . 
The following account of an outbreak of thi s disease about _ 50 

II 
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years ago, written by Hamilton ( Proc. Zool. Soc., London, 1862, 
p. 24) is of interest: "In the years 1858, 1859, and 186o this 
peculiar alteration of structure in the female organs of genera
tion in the Pheasants was particularly prevalent in some parts 
of England. I had the opportunity of examining many speci-
mens, and was able completely to confirm Mr. Yarrell's views 41 

on this subject. Indeed, the majority of the birds were young 
females, many· of them being birds of the year, some being in 
their first moult. I found also that the plumage varied and 
approached that of the male, not in accordance with the age of 
the bird, but with the amount _of disease of the generative or-
gans. The greater the destruction of the ovarium and oviduct. 
che nearer the plumage assimilated that of the male." 

"For example, in birds with the hen-plumage predominating, 
the ovarium and oviduct exist as in the fecundating hen, the 
small ova lying in considerable numbers in the ovarium, the 
ovarium and oviduct showing dark lead-coloured masses ·of dis
ease." 

"In birds with the plumage of the male in a measure e~ceed
ing that of the female, the ovarium is considerably diminished 
in size, dark-coloured, and containing only a few blackened 
ova ; the oviduct is spotted with dark patches, and considerably 
contracted." 

"And thirdly, in birds with the male plumage predominating 
over that of the female, the ovarium is reduced to a small dark 
amorphous mass, resembling the coagulated blood, the presence 
of ova cannot be detected, and the oviduct is almost entirely ob
literated at its junction with the ovarium. Thus it seems that 
there are 3 distinct phases in this peculiar abnormal state of the 
generative functions." 

"I have also noticed that, in most cases where the male plum
. age is in excess of the female, the tail-feathers are particularly 
long, some being as much as 19 inches in length." 

"Although Mr. Yarrell states that this condition of the female 
generative organs is pot confined to the Phasianidae, and that it 
has occurred in the gold and silver pheasants, p'artridges, pea
fowls, common-fowl, common pigeon, king-fisher, and common 
duck, and that other classes of animals are liable to an influence 
similar in kind, particularly among insects and Crustacea, yet 
this disorganization is rarely observed except among the P hasi
anidae, and particularly when these birds are produced in a do-
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mestic state, i. e., on the present system ~f breeding pheasants 
in preserves. Very few battues take place in which some of 
these birds (generally designated males) are not killed and· 
mixed indiscriminately with the heaps of the slain." 

"As to the cause of this disorganization, if it occurred only 
in the old female. or if it were a common occurrence among birds 
either of different genera or of the same genus, it could be easily 
accounted for; but when it is generally found existing among a 
class of birds which are bred in vast numbers in a particularly 
artificial manner, it leads one to suppose that the cause must 
be connected with this condition." 

In regard to all sorts of atrophy of the ovary it should be 
said that there is no known way to treat them. Such cases when 
they appear must be accepted by the poultryman as one of the 
vicissitudes of the business. 

Gangrene of the Ovary. 

Salmon and other writers on poultry diseases following him 
have designated as gangrene a condition of the ovary relatively 
often found at post-mortem. Salmon's discussion of the mat
ter is as follows: "This disease is quite common with all vari
eties of poultry. On examination of the ovary after death, the 
ova are found in different stages of development, but instead of 
being yellowish-pink in color, with the blood vessels well defined, 
they are brown or black, easily crushed and the cnntents broken 
clown into a putrid liquid. Death is caused partly by peritoni
tis and partly by the absorption of the products of decomposi
tion." 

"The cause of this trouble is not well understood. It has been 
attributed to the birds being too fat thus compressing the ovary 
and hindering the evolution of the ova. As it may occur in birds 
which are not fat and as it is evidently accompanied by the pen
etration and multiplication of bacteria, it is possibly an inf ec
tous disease." 

We have not been able to find anywhere in the literature that 
there has been a· thorough investigation of this disease. 

Ovarian Tumors. 

Tumors and cancerous growths on the ovary are not uncom
mon. These include several sorts of interest to the pathologist, 
but not to the practical poultryman. From the literature it ap-
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pears that at least the following ( and probably other) kinds of 
new growths are found to occur on the ovary with greater or 
less frequency. 

I. Benign tumors, of several types, including yolk 
tumors. 

2. Carcinoma. 
3. Dermoid cysts. 

"Treatment is, of course, impossible in the8e cases as the 
nature of the disease is not determined until after the bird's 
death. If such abnormal conditions are frequently found, it is 
an indication that there is a predisposition in that direction in 
the strain of birds. The only way to correct this is to kill off 
the flock and obtain different blood." (Salmon). 

Abortion of Eggs. 

Regarding this matter Wright (New Book of Poultry, p. 
574) has the following to say: "This is not to be confounded 
with the laying of soft eggs. These last are laid when mature, 
and usually by fat birds; but when violently driven or startled, 
or subject to violence of any kind, or even if suddenly and great-
ly terrified, immature yolks are sometimes detached from the . _. 
ovary and expelled. This is most likely to happen with pullets 
not yet laying but about to lay, and being a real miscarriage or 
abortion, may wreck the constitution of a valuable bird unless 
attended to. It is distinguished from the other by not occurring 
as a rule in fat birds; by the immature and small size of the 
yolk or yolks; generally also by hemorrhage; and always by 
signs of illness of chicks afterwards. Any such bird should 
be placed for a few days in a quiet and comfortable but rather 
dark pen, with a nest in case of need, and fed on a little bread 
and milk. Quiet rest is the main thing, but 20 grains bromide 
of potassium may be dissolved in half a pint of drinking water. 
With such care the event may be entirely recovered from." 

Yolh Hypertrophy. 

There are a number of cases on record where the yolks 
formed by the ovary have been very much larger than normal. 
These "giant yolks" are due to a diseased. condition of the organ, 
possibly contingent upon too much forcing for egg production. 
Such cases have been described by Curit (Mag. f. d. ges. Tier
heilk, 1849) and more recently by von Durski (Die pathol. 
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Veranderungen des Eies und Eileiters bei den Vogeln. Berlin, 
1907). When yolks become very large in this way they may 
break loose from the ovary without any rupture of the follicle · 
wall along the stigma but a breaking or tearing loose of the 
stalk or pedicle of the follicle. 

Failure of Follicle Wall to Rupture. 

Closely connected with the last diseased condition is one dis
cussed by von Durski in which the follicle wall fails to rupture 
and release the yolk. In consequence of this, in the case de
scribed by von Durski, the follicle wall became stretched and 
pulled out into a long and very much twisted stalk. This stalk 
held the hard, and decayed yolk fast to the ovary. In cases of 
this kind the stalk sometimes breaks, and the yolk enclosed in 
the follicle and with the end of the stalk attached, passes down 

· the oviduct acquiring albumen, membranes and shell. In still 
other instances the stalk breaks and the follicle and contained 
yolk drops into the abdominal cavity. 

DISEASES OF THE OVIDUC11'. 

Diseases of the oviduct are relatively common and cause a 
steady, and probably in the aggregate rather large loss to the 
poultryman. Fortunately some of the diseases of. the oviduct 
are more amenable to treatment than are those of the ovary. 
Further these diseases in many cases show plain external symp
toms at a relatively early stage. Then they may be recognized 
and treated while it is still possible to effect a cure. This is 
usually not the case with ovarian diseases. 

The general external symptoms of the commoner diseases of 
the oviduct are very much like those of constipation. The poul
tryman watching his birds is indeed rather likely to confuse the 
two. But if so no harm is done. The thorough cleaning out 
of the alimentary tract, and stimulation of the liver indicated 
,in the treatment of constipation is the very best thing to be 
done in cases of inflammation and similar disorders of the ovi-

~ duct. 

Inflammation of Oviduct. 

This is one of the most important and common diseases of the 
oviduct. It may occur alone or in association with other mor
bid conditions of this organ. 
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Diagnosis. Hill (Diseases of Poultry) gives the following 
symptoms : "A bird affected with inflammation of the egg pas-

. sage suffers acutely. At first there is a continual and violent 
straining ( sometimes resulting in apoplexy). The wings are 
dropped and the feathers puffed out. The vent is usually hot 
and if a thermometer be inserted the temperature will be found 
high, frequently 105 to 107 degrees.* As the inflammation pro
ceeds the bird becomes more and more mopish and exhausted 
but does not strain so violently, pain and exhaustion acting as 
preventatives. Ultimately the temperature becomes lower, the 
body cold and with a few, convulsive gasps the sufferer dies." 

To these symptoms Salmon adds the following, basing his 
account largely upon the statements given by Ziirn: "The bird 
at first shows indications of a desire to lay without being able 
to produce eggs or it may lay eggs containing more or less blood 
or eggs without shells or small and misshaped eggs containing 
albumen but no yolk, or finally the yolk may be dropped with
out any covering of albumen or shell. As the inflammation in
creases there is high temperature, straining and an effort to rub 
the abdomen upon the ground. In later stages the bird becomes 
dull, indisposed to move, the comb is pale, the plumage rough 
and the temperature falls to normal or below." 

Etiology. There are probably to be distinguished three 
classes of causes which lead to inflammation of the oviduct. 
These are: 

I. Physiological; from irritation due to too frequent laying 
or from too stimulating foods or condiments. 

2. Traumatic; from irritation due to too large eggs, or to the 
breaking of eggs within the oviduct, or similar causes. 

3. Specific· infection; it is probably that alone or in combina
tion with the causes classed under I and 2 a specific infection 
of the lining membranes of the oviduct may occur. 

In an inflamed oviduct there very often is a copious sero-fibri
nous exudate. This hardens about any foreign body ( egg, 
broken egg, etc.) which may be in the oviduct, and by accretion 
causes this foreign body to increase in size. This, of course, 

*There must be some mistake about this. 105° to 107° are not at all 
high temperatures for the domestic fowl. In fact in our experience 
at this Station 105° would seem to be a slightly subnormal temperature 
rather than one indicating fever. 
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makes it still 111ore irritating which in turn provokes further 
inflammation of the walls of the duct. One sometimes finds rel
atively enormous masses of material in a diseased oviduct, which 
have been built up in this way. There is an extensive literature 
on these "egg concrements" or "yolk tumors" built up either in 
the oviduct or in the abdominal cavity by hardened fibrous exu
date, about an original basis of a broken, or miscarried, or 
aborted yolk or yolks. It is not necessary to review this liter
ature here as it is only of interest to the specialist. 

Treatment. If this disease is to be dealt with at all the treat
ment must be individual, since it is something which will never 
affect considerable numbers of the flock at the same time. If 
individual treatment is to be successful it must be begun at a 
relatively early stage of the disease. Therefore, it is important 
that a bird showing the symptoms which have been described 
above should be isolated at once and as a first step in the treat
ment given a purgative dose of Epsom salts ( see p. 29). All 
stimulating foods such as meat, green cut bone, linseed meal and 
similar substances, as well as condiments like condition powders, 
pepper, etc., should be immediately taken away from the bird. 
A light ration and plenty of green food should be given. Sal
mon recommends following the purgative with .½ drop of tinc
ture of aconite root 3 times a day. Equally effective, and much 
easier to administer, will be found I-IO gr. aconite root tablets 
(see p. 30). 

Prolapse of the Oviduct (Eversion). 

It not infrequently happens from one cause or another, that 
the lower portion of the oviduct becomes everted and projects 
from the vent as a mass of red or purplish tissue. This condi
tion is known as prolapsus of the oviduct. 

Diagnosis. The diagnosis of this diseased condition is simple 
and consists merely in the observation of the prolapsed oviduct. 
If there is a mass of red or bloody tisc::ue ?rojecting from the 
vent one is safe in diagnosing prolapsus. The only point which 

~- needs particular attention in the diagnosis is as to the degree to 
which prolapsus has occurred when the bird is discovered. The 
importance of this lies in the fact that on it depends the treat
ment wh.ich it is advisable to give. Where the prolapse is only 
partial and is discovered early it is advisable to treat it by the 
methods outlined below. If, on the other hand, the prolapse is 
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extensive and has existed for some time before the bird is seen 
so that the mass of tissue has turned a blue or purplish color or 
has been pretty extensively picked and torn by the other birds 
in the pen, then it is useless to carry on any treatment and the 
proper thing to do is to kill the bird at once. 

Etiology. Prolapse of the oviduct may be caused by a num
ber of different things. It is observed not only in old hens, but, 
in our experience, quite as frequently in pullets. The funda
mental cause of the condition is, of course, a weakness of the 
oviduct walls, and ligaments, chiefly in respect to their muscular 
portions, which makes the oviduct unable to stand the strains 
put upon it in egg production. The immediate cause may be 
either: 

r. Straining to lay a very large ( double yolked) egg. This 
i:- perhaps the most common cause. 

2. Straining to lay when there is an obstruction in the ovi
duct ( egg bound). 

3. Constipation. The rectum full of hardened feces stimu
lates -all organs in that region of the body to expulsive reflexes. 

4. Ziirn says that often times feces may become lodged in 
the cloaca in a sort of blind pocket, and then set up the same 
expulsive reflexes as an egg in the cloacal or vaginal regions 
normally does. In the effort to expel this foreign body the ovi
duct may become everted. 

The most serious thing about prolapsus is that if not discov
ered very shortly after it occurs it is almost sure to result fatally, 
because the everted portion will become so badly infected as to 
cause blood poisoning, or the protruding mass of tissue will be 
picked and torn by the other birds in the pen until there is no 
hope of repair, whatever the treatment. 

Treatment. As stated above, the advisability of treating pro
lapsus depends upon its degree and duration before discovery. 

In treating this condition the first thing to endeavor to do is 
to remove the cause. That is, if the bird is constipated give it 
a rectal enema of warm soapy water, followed by ¼ teaspoon 
of Epsom salts by the mouth. If there is a lump of feces lodged --~ 
in the cloaca this should be carefully removed. The protruding 
mass of tissue should be washed with warm r to rooo bichloride 
of mercury solution, or a warm ¾ per cent cresol solution. Af-
ter the protruding parts are thoroughly cleansed they should be 
well greased with vaseline, or with the ointment already recom-
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mended (p. 30). Then with the fingers well greased an ef
fort should be made to replace the protruding mass in the body. 
In doing this one should proceed with the greatest gentleness. 
In most cases with care and patience it is possible to reduce the 
prolapsus, that is, ·to get the extruded tissue back into the body 
in approximately its normal position. 

After the parts have been carefully replaced in normal posi
tion the next point to be considered in the treatment is to insure 
that they shall stay there. That is to say, it is necessary some 
way to bring about a healthy degree of contraction of the mus
cular walls of the oviduct so as to hold the parts in place per
manently. In order to do this Salmon recommends the use of 
ergot. Robinson follows Salmon in this recommendation. It 
should be said, however, that it is doubtful whether this treat-· 
ment is advisable. Ergot is a rather violent poison for poultry. 
[t seems likely that the treatment recommended by Salmon and 
Robinson is based on a theory that the action which ergot has 
on the mammalian uterus will be duplicated on the fowl's ovi
duct rather than upon actual experience in administering the 
drug to poultry. The measure recommended by Ziirn to bring 
about a healthy contraction of the replaced oviduct in cases of 
prolapsus would seem to be simpler and on the whole more 
likely to yield desirable results than the ergot treatment. Ziirn 
recommends that a lump of ice be placed in the cloaca after the 
prolapsed oviduct is returned to its place and that this treatment 
be followed up for some hours. 

The bird should be· kept in a small coop, partly darkened. 
where there will be every inducement for it to remain perfectly 
quiet. The success of the treatment depends very much on 
keeping the bird quiet for a few days. It should be feel only 
a light and unstimulating ration with plenty of green food. 

Prognosis. If discovered early enough prolapsus is curable. 

Obstruction of the Oviduct ("Egg BoundJJ ). 
Perhaps the commonest of all diseased conditions of the ovi

duct is that which leads the poultryman to say that a bird is "egg 
bound." By this is meant that there is something in the oviduct 
which the bird is not able to pass to the outside and which in 
turn prevents the normal passage of eggs. In many cases this 
is not properly speaking a disease at all but rather an accident. 
Other cases, however, depend upon a true diseased condition 
of the oviduct. 
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Diagnosis. Salmon describes the following symptoms : 
"When fowls are egg bound they at first go frequently to the 
nest, making efforts to lay but are unable to accomplish this 
function. They are restless and evidently in more or less dis
tress. Later they become dull, with rough · plumage and are 
indisposed to move. On examining the bird by pressure of the 
finger about the vent, the egg can be distinguished as a hard 
body in the posterior part of the abdominal cavity. In case of 
prolapsus, the everted oviduct may be easily seen." 

In this connection, however, it should be noted that these gen
eral symptoms which Salmon describes are observed in mild 
form in a great many cases with birds which subsequently lay 
the egg without trouble. In many instances the extrusion of 
an egg which is finally successfully laid is attended with a good 
deal of difficulty. There are all degrees of gradation between 
this somewhat difficult but still normal laying and the condition 
of complete obstruction of the oviduct where the egg cannot be 
passed at all. The practical consideration to which this leads 
is that one should not be too hasty in applying treatment for the 
egg-bound condition. A diagnosis of the trouble, in other 
words, should not be finally settled upon until there remains no 
doubt that the hen is not going to pass the egg without help from 
the outside. 

It must also be remembered that in many c~ses of obstruction 
of the oviduct, the obstruction is so far up that it cannot be felt 
from the outside. In such cases the diagnosis must be made 
upon the general behavior of the hen, and in particular in regard 
to going frequently on the nest without laying. 

Etiology. In considering the causes of obstruction of the ovi
duct it is necessary to distinguish between several different sorts 
or categories. This may be done as follows: 

1. Simple "egg bound" condition, in which a normal eg~ is 
lodged in the uterus or vagina and cannot be expelled. This 
inability to expel the egg may be due to any one or a combination 
of the following causes acting together: 

a. Egg of too large size, so that it is mechanically difficult 
or impossible to force it through the natural passage. Robinson 
regards this as the most common· cause. 

b. Exhaustion ( true physiological fatigue) of the muscu
lar walls of the oviduct. This condition results after long con
tinued and unsuccessful attempts to expe lthe egg. It leads to 
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c. Atony and paralysis of the duct in which the muscular 
walls are incapable of making any effective contraction at all. 

2. Complicated "egg bound" conditions in which the funda
mental source of the trouble is not simply mechanical, and in 
which usually the portions of the oviduct anterior to the uterus 
are involved. In this general category the following sorts of 
cases are to be included. 

a. Atony and paralysis of the upper portions of the ovi
duct. This condition may exist for a long time without being 
recognized. 

b. Inflammation of the oviduct leading to t11e formation of 
fibrous exudate which accumulates in the duct, until it may form 
a mass of relatively enormous size ( usually with one or more 
yolks as a nucleus) completely obstructing the duct, and event
ually leading either to gangrene or rupture of the walls, or both. 

c. Volvolus, or twisting of the oviduct about its own long 
axis, completely obliterating the cavity. 

d. Stenosis or stricture of the oviduct. This may result 
from several causes. One frequent one is that in laying a very 
large egg the oviduct wall becomes torn to greater or ·less degree, 
and subsequently heals. The scar tissue contracts the cavity 
and a stricture is thus caused. 

Treatment. Whether treatment is or is not likely to be ef
fective -depends upon which of the two main categories above 
defined any given case belongs to. Simple obstruction of the 
oviduct may be successfully treated. In cases of complicated 
obstruction treatment is not indicated, for a variety of reasons. 
These conditions are in the first place difficult to diagnose, and 
offer little prospect of successful cure even after a diagnosis 
has been made. 

The best advice which has come to our attention for the treat
ment of the simple egg bound condition was published some 
years ago in the English Journal "Poultry" and is here quoted 
verbatim: 

"It is a good plan to watch those birds that are about to lay. 
:r-- Should they visit the nest frequently during the course of the 

day and leave without depositing an egg, it is almost certain that 
something is wrong and when a pullet is in such a state there 
are three good remedies that may be tried. The first is: Take 
the bird up gently, and hold her so that her stern is over the 
mouth of a jug of boiling water, that the steam arising there-
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from may get to the parts and help to relax and procure deliv
ery of the egg. If this has not the desired effect after an hour's 
rest in a quiet coop, the vent should be oiled gently with a feath
er, and the hen given a powder composed of 1 grain of calomel 
and 1-12 grain of tartar emetic. The powder may be mixed in 
a bolus of food, and put into the bird's crop. If it be acting 
properly a m:irked improvement should be noticeable in the 
bird a few hours afterwards, while a second powder given two 
days subsequently will probably complete the cure. It is advis
able for a while to feed the fowl sparingly on a somewhat low 
diet, withholding any fat forming food, and giving lime-water 
to drink, after the system is rid of the powder. The second 
remedy was advocated by Dr. H. B. Greene, * * * * * * 
and is best applied when the egg can be felt. It is :-Let an as
sistant, seated on a chair, hold the bird firmly on his knees on 
its back, with the vent directed away from him. Seating your
self opposite, with the finger and thumb of the left hand out
side the bird's body, push the egg firmly but carefully towards 
the vent, until it is plainly visible, and, keeping it in that posi
tion, with a bradawl in the right hand puncture the egg shell, 
evacuate the contents of the egg with an egg-spoon, and after
wards with a pair of tweezers break down and take out the 
shell piece by piece until assured by passing the finger into the 
vent, that the cloaca is empty. Special care must be taken to 
avoid injuring the bird with the point of the awl; and one's as
sistant must maintain a steady and firm hold on the fowl. A 
third method of relieving an egg bound hen was recommended 
by a correspondent in our issue of June _IO, 1898, and has since 
been frequently tried by several poultry keepers, and found very 
efficacious. 'When a hen is in that state I hold her over some 
hot water, bathing the vent at the same time. After this I use a 
small penknife (blunt) in the following manner :-Placing the 
edge of the blade along the first finger so that the end is level 
with the finger end, I push the finger with the knife into the 
vent until they touch the egg; then I begin to scrape until I hear 
that I have scraped the rind or skin away from the egg ( I mean 
outside the egg). The hen is then placed on the nest, and I 
will guarantee she will lay in 20 minutes, or in most cases even 
less than that. I got this advice from a man who has kept 
poultry on a small scale for 50 years. I have tried it several 
times, and have never known a hen to be egg bound a second 



L 

POUL'l'RY DISEASES AND THEIR 1'REA1'MEN1'. 173 

time. This method, it would appear, saves the egg. The great 
thing throughout is to keep the bird quiet, and in future to avoid 
extra fat forming food.'" 

Prognosis. Good in cases of simple obstruction if taken in 
hand early; bad in all cases of complicated obstruction. 

Rupture of the Oviduct. 

In some cases of complicated obstruction, and in cases of 
severe inflammation the walls of the oviduct may break and al
low the contents to escape into the abdominal cavity. In such 
cases death usually ensues in a relatively short time as a result 
of peritonitis. These cases are incurable; indeed the trouble is 
usually not known till after the bird dies. The lower portion 
of the oviduct (vagina) or the cloaca may be ruptured in pass
ing a very large egg. If the wounds made in this way are rela
tively small they will usually heal without any trouble. If, on 
the other hand, such tears are extensive they may very easily 
become infected, and unless treated properly in accordance with 
the general directions given in Chapter XX for the treatment 
of wounds, the bird will die of blood poisoning. Regarding 
cases of this kind the following excellent discussion (presum
ably written by Mr. J. H. Robinson) appeared in Farm Poul
try some 6 years ago (Vol. 16, p. 230). The writer says 
that this trouble of rupture of the oviduct near the vent he 
"used to have with Buff Leghorns, and to a lesser extent with 
other varieties of the Leghorn. Leghorn hens quite generally 
lay larger eggs in proportion to their size than others. Some of 
them lay eggs very much larger in proportion to their size than 
layers of large eggs in the larger breeds. As a result of this 
the difficulty of laying is correspondingly increased. When a 
pullet begins to lay she may lay small eggs, which are easily 
passed. As warm spring weather comes she lays more eggs, 
and also larger ones. Suppose one day there is a slight tear or 
a strain on a part of the oviduct in laying. The part is not 
badly damaged, but it is sore, a little inflamed, and cannot be 
stretched as it was before to permit the passage of the egg. But 
the egg is there and must be extruded. A larger tear in the 
parts is the result. There may be blood enough flow to make 
the egg quite bloody, but the injury be not yet serious. With 
the next egg conditions are still less favorable for a safe extru~ 
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sion, and perhaps a very bad rupture results, ending m the 
course of a few days fatally." 

"I don't think it profitable to attempt to treat such cases. 
Some cures may be effected, but it is not always easy to check 
laying without starving the hen, and eveu that treatment may 
not operate quickly enough to avoid a bad rupture. Every egg -·~ 
passed while the vent and adjacent parts of the passage are not 
in normal condition is a possible cause of fatal trouble." 

"The best way to treat this trouble is to prevent it by selecting 
medium sized eggs for hatching. Select breeders of good size; 
select good but not excessively large eggs from these; use males 
from stock of the same characteristics, and avoid the use of 
males ( and of hens too) that are narrow bodied." 

Gangrene of Oviduct. 

This may result from severe and complicated obstruction. 
\i\lhat is meant by "gangrene" is that the walls of the oviduct 
die, and putrefy. This causes general blood poisoning from 
which the bird dies. Gangrene of the oviduct most frequently 
follows severe cases of complicated obstruction where there is 
a mass of fibrous exudate deposited in the oviduct. There 1s .A_ 
not the slightest hope of successfully treating such cases. 

Breaking of Egg in Oviduct. 

It sometimes happens that an egg in the upper portion of the 
oviduct, before it has acquired any shell, is by accident broken. 
There is a belief common amongst poultrymen that this is al
ways immediately fatal. There is but little discussion of the 
subject in the literature but our experience here indicates that 
two sorts of results may follow the breaking of an egg in the 
oviduct. These are : 

I. An inflammatory condition of the oviduct is induced lead
ing to copious secretion from the glands of the albumen portion 
of the duct and the isthmus. There is also a copious fibrous ex
udate, and the final outcome is a severe case of complicated ob-
struction of the oviduct. Death in these cases may be delayed ·--~,.J 

for a long time after the original accident. In the absence of 
inflammation recovery may possibly occur. 

2. Death within a short time ( 2 to 3 hours) after the break
ing of the egg, without visible lesion of any organ of the body. 
The oviduct is not even inflamed. Absolutely th~ only things 
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which are not normal in such cases are (a) the broken egg in 
the oviduct, and (b) the fact that the bird is dead. We have 
had several such cases come to autopsy. They are very puz
zling. In them is to be found the basis for the poultryman' s 
belief as to the fatal character of this accident. In reality it 
seems probable that in these cases the thing which caused the 
egg to be broken was also the cause of the death of the bird. 
That is, a blow, or any sort of sudden shock violent enough to 
break an egg in the oviduct might also very well be the cause of 
death. Such cases need further study. 

Abnormal Eggs. 

Owing to various diseased conditions. of the oviduct many 
different kinds of abnormal eggs are produced by fowls. The 
explanation of the different types of such eggs is usually tol
erably clear if one gets definitely in his mind the normal physi
ology of egg production as outlined above. We shall con
sider here only some of the more important general classes of 
such abnormal eggs. Such eggs are very interesting from the 
scientific standpoint but are of relatively little practical signifi
cance to the poultry keeper because of the rarity of their occur
rence. 

Soft-shelled Eggs. These are eggs laid without a sufficient 
amount of shell substance covering the shell membrane. The 
immediate cause lies in a failure of the uterus to function prop
erly. Regarding this class of abnormal eggs Wright has the 
following to say: "Soft eggs may be caused by lack of shell
material, which, if discovered, points to the remedy, the most 
rapid being pounded raw oyster-shell. Or they may be caused 
by the fowls being driven or frightened, in which case they soon 
cease, and nothing need be done unless the injury has been so 
severe as to prematurely detach small and unripe yolks, when 
the case becomes a real abortion, or they may be caused by con
diments and too much animal food, spices in particular leading 
frequently to all sorts of trouble with the egg-organs, particu
larly in the Mediterranean races of poultry. A few small doses 
of Epsom salts or jalap, and cessation of the extra stimulus, 
will remedy this. But far the most usual cause is simple over
£ eeding. A little careful investigation will find which is in fault, 
and that will indicate the appropriate remedy. Want of shell 
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material is far less common than it used to be; over-feeding or 
over-stimulation probably more so." 

Small, Y olllless Eggs. These little eggs, variously called 
"wind-eggs," "cock eggs," "witch eggs," " luck eggs," etc., are 
familiar to every poultry keeper. They contain no definitely 
formed yolk, and to the casual observer seem to consist of 
nothing but a small shell fi lled with white. The laying of one 
of these eggs is popularly supposed to mark the end of a laying 
period . This belief is ·without fou ndation in fact. They may 
bt produced at any time. Unpublished data collected over a 
period of yea rs at this Station in regard to such eggs indicate 
that three factors are fundamentally concerned in their pro
duction. These are :-.-

I. The bird must be in an active laying condition; the more 
pronounced the degree of physiological activity of the oviduct 
the more likely are these eggs to be produced . 

2. T here must be some foreign body, however minute, to 
serve as the stimulus which shall start the albumen glands se
creting. This foreign body may be either a minute piece o_f 
hardened albumen, a bit of coagulated blood, a small piece of 
yolk which has escaped from a ruptured yolk, etc. 

3. It seems likely, though this is a point not yet definitely 
settled, that ovulation ( i. e., th~ separation of a yolk from the 
ovary) must precede the secretion of albumen around the for
eign body to fo rm one of these eggs. 

Double and Triple Yolked Eggs. E ggs with two yolks are, 
of course, quite common. They result from a disturbance of 
the time relations of ovulation, of such nature that two yolks 

Fig. 42. Triple yolked egg. (Original) . 
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get into the oviduct at nearly the same time and become sur
rcunded by common layers of albumen. 

Eggs with three yolks are very rare. An egg of this kind 
laid by a pullet at this Station is shown in fig. 42. 

Inclusion in Eggs. The number of different foreign sub
stances which at one time or another have been found enclosed 
in eggs is great. The list includes blood streaks or spots, blood 
clots of firm consistency and often considerable size, lumps of 
bacteria, worms, fecal matter, etc., etc. 

From the practical standpoint the only inclusions which need 
consideration are blood spots. Many inquiries are annually 
received at this Station as to what causes these spots and what 
to do to get eggs which will be free from them. These inquir
ies are most frequent in the spring months. The only thing 
'lf!hich can be done in such cases is to candle the eggs, and sell 
only those which show no spots. Hens which are perfectly nor
mal often lay eggs with blood spots, especially in the spring of 
the year when laying is heavy. The blood which makes the 
spot probably comes in most cases from the ovarian follicle. 
When this ruptures a little blood escapes into the oviduct and 
is caught up in the albumen. The so-called "liver" or "meat" 
spots in eggs are in nearly every case ·thoroughly hardened, 
well packed together, blood clots. They may be of large size. 
These inclusions do not represent, as they are sometimes said 
to, portions of the oviduct wall which have been torn off and 
enclosed in the egg. 

Eggs of Abnormal Shape. There are many other kinds of. 
abnormal eggs besides those here discussed, but as they have 
no practical significance it is not desirable to devote further 
space to them. In closing this section we append some figures 
showing in outline some of the curiously shaped eggs which 
have been found. 

Vent Gleet (Cloacitis). 

This is a true venereal disease of poultry. It usually begins 
,·- with a hen but is transmitted in copulation to the male, and by 

him to other birds in the flock. 
Diagnosis. Salmon gives the following clear account of the 

symptoms : "The first symptom observed is the frequent pas
sage of excrement which is voided in small quantities almost 
as rapidly as it reaches the cloaca. Often the bird endeavors 

I2 
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to drop excrement when cloaca is entirely empty. This action 
i~ due to the tenderness and irritability of the cloaca which gives 
to the bird the sensation of fullness, and produces spasmodic 
contractions. If an examination is made the mucous membrane 
is found in the early stages to be red, dry, swollen and hot. In 
a day or two a discharge makes its appearance. It is, at first, 
thin and watery, but soon becomes white, purulent, and offen
sive. ' This discharge collects upon the skin and feathers about 
the vent, obstructs the passage and irritates the parts with which 
it comes in contact. The soiled skin becomes red and inflamed, 
it may be abraded by friction or by the bird picking at it, and 
thus sores or ulcers are started which may become quite trou
blesome." 

Etiology. The cause of the disease has not yet been thor
oughly worked out. Wright suspected it to be identical with 
human gonorrhea because of the similarity of symptoms, in
fectiousness, etc. However, he has not been able to isolate the 
Gonococcus) or specific germ of gonorrhea from affected birds. 

Treatment. The following is the treatment outlined by 
Wright: "Any hen found with it should at once be isolated, 
and the male bird carefully examined, and if necessary also 
isolated. Give 30 grains Epsom salts, and twice a day inject 
first a 4 per cent solution of cocaine, and immediately after
wards a solution of nitrate of silver 4 grains to the ounce. The 
fifth day commence a small copaiba capsule daily, and inject 
acetate of lead, r drachm to the pint. Feed rather low mean
while, and dust any sore places outside with iodoform or aristol. 
If not well after 2 or 3 weeks, we would kill the bird, as the 
disease is not quite free from danger ; for if the operator should 
touch his eyes accidentally before he has cleansed his hands, the 
result might be a most violent inflammation." 

"Break Down.)) 

Sanborn (Farm Poultry Doctor) gives an account of this 
trouble, which, while brief, is to the point, and says all that 
really needs to be said about the matter. Especially to be com
mended is the last sentence. 

"This is the 'baggy condition' of ten seen in old hens that have 
had too much corn. The rear part of the abdomen is crowded 
with fat and hangs down, sometimes to the ground, giving a very 
unhandsome appearance to the bird. The ceasing to feed corn 
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and other fat-producing foods will sometimes remedy this con
dition,. but a bird that has been allowed to get into such a shape 
is spoiled for life both as a layer and 'breeder. The hatchet 
and pot should be the fate of such a bird." 

Diseases of the Male Reproductive Organs. 

A number of diseases of the male reproductive organs have 
been described but they are all of no practical significance, for 
the reason that no poultryman ought ever to use as a breeder a 
male bird that ever had any disease of these organs, whether it 
had been "cured" or not. 

j_ 



CHAPTER XIX. 

DISEASES OF CHICKENS. 

White Diarrhea. 

Of all the diseases which the poultryman is called upon to 
fight, there is probably none so destructive, year after year, as 
the disease ( or diseases) known as "white diarrhea." The los!' 
of chicks ascribed to this cause varies in different years and is 
different places from IO to 90 per cent. It is perhaps not too 
much to say that more than 50 per cent of the chicks hatched 
throughout the country are lost from white diarrhea in its vari
ous forms. The number of inquiries concerning this disease 
which are annually received, and the amount of space devoted 
to it by the poultry press, lead one to believe that "white diar
rhea" is perhaps the worst enemy with which the poultryman 
must contend. 

White diarrhea is more common among artificially hatched 
and brooded chicks than among those which have been hatched 
and cared for by hens. However, it is by no means unknown 
among the latter. Many poultrymen report as heavy mortality 
from this disease among hen hatched and reared chicks as 
from those which were incubated and brooded by artificial 
methods. 

Almost any chick that comes out of the shell apparently 
healthy on the 21st day will live for the first week~ If white 
diarrhea is going to strike the brood they usually begin to show 
symptoms about the end of the first week or later. The heavy 
loss of chicks from this disease occurs between the ages of I and 
3 weeks. Where the brood is badly affected chicks may con
tinue to die until the fourth or fifth week. On the other hand 
if a brood goes through its first 3 weeks of life without being 
attacked by this disease it is practically safe from its ravages. 
White diarrhea then may be said to be limited to the first 3 
weeks of the chick's life so far as serious mortality from it is 
concerned. The reason for this no doubt is that the digestive 
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system of chicks under 3 weeks old is so delicate that even a 
slight disturbance makes a very serious handicap for the chick. 

Etiology. Within recent years a large number of studies 
concerning the cause, prevention and cure of white diarrhea 
have been conducted. Investigations have been carried on by 
state and national institutions as well as by many private in- . 
dividuals. Consequently a large number of alleged causes of 
the disease are given by different writers. Among these may 
be mentioned: Debilitated breeding stock, improper incuba
tion, improper brooding, overheating, chilling, poor ventilation, 
over-crowding, poor or improper food and filth as well as spe
cific bacteria; fungi or other parasitic organisms. 

Dr. Geo. B. Morse in the Reliable Poultry Journal for July, 
1909, classifies the causes of diarrhea in chicks as follows: 

"First among these causes is the class of physical agents. 
Under this title I would place such agencies as heat or its lack, 
moisture or its lack, producing what we call in human me&
cine, the diarrhea of relaxation. Such a condition is produced 
in the intestinal tract that a large amount of serum is driven 
though the intestinal wall into the lumen of the intestine, and 
in doing so the cells are loosened, and thus we have the devel
opment of a catarrh. This condition may be .brought about by 
the agencies just mentioned." 

''Another class of agencies may be designated foreign bodies, 
and in this class I place such diarrheas as originate from im
proper feeding, too early feeding or feeding wrong material. 
We know, from analogy, that in mammalians whether human 
or the lower animals, such a condition is possible." 

"Then we have another large class of intestinal derangements 
or catarrhs or inflammatory conditions produced by what we 
call living agents or parasites. These produce what we may call 
parasitic inflammations. Now, we must subdivide this class 
into two, and we may get rid of one substance at once by placing 
in it those catarrhs or inflammations produced by the larger 
parasites, macroscopic parasites, such as worms." 

"Thus we come to the other sub-class of parasites causing de
rangements in the intestines, the microscopic parasites or micro
organisms. This sub-class of diarrhoea-producing micro-organ
isms falls naturally into 3 groups. Having already ref erred to 
the animal kingdom in speaking of worms we shall take our 
first group of parasitic micro-organisms from that same king-
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dom; these are the protozoa, the lowest animal forms. The oth
er two groups of micro-organismal agents of enteritis are found 
in the plant kingdom; they are bacteria and molds. Hence, the 
3 groups of microscopic agents of intestinal inflammation are 
protozoa, molds and bacteria." 

It is doubtful if many of the cases of true white diarrhea are 
caused by the physical or mechanical agents mentioned in Dr. 
Morse's first two classes. In most cases true white diarrhea 
appears to be an infectious disease. Such disease we know is 
caused by some form of parasitic organism. Without doubt 
improper incubation, brooding and feeding, resulting in weak
ened chicks, very often lay the foundation for the attacks of 
parasitic organisms. In many cases these faulty methods of 
handling the eggs and chicks appear to be the real cause of the 
disease while they are really only indirect causes. 

From this it should not be understood that such things as poor 
food, poor brooding and weakened breeding stock are of no 
importance in the study of white diarrhea. It is just exactly 
these predisposing factors which result in chicks with weak con
stitutions, easily overcome by disease germs. Without doubt the 
points at which most progress can be made in combatting such 
diseases are in the methods of incubation and in the care of 
the chicks for the first 3 weeks of their lives. Nevertheless 
it should not be forgotten that the death of the chick is caused 
by the ravages of some minute parasitic organism. 

Within recent years several investigators have discovered 
organisms which they believe to be the specific cause of white 
diarrhea. Three of these may be mentioned at this place: ( 1) 
Coccidium tenellum or cuniculi producing the disease called 
"coccidiosis." ·(2) Bacterium pullorum producing "bactillary 
white diarrhea" and (3) Aspergillus fumigatus and allied spe
cies, producing aspergillosis or brooder pneumonia of chicks. 
Of these the first two diseases will be considered in some detail 
in the following paragraphs. Aspergillosis is treated in a sepa
rate section of this chapter ( cf. p. '193). 

Intestinal C occidiosis. 

In Circular 128 of the Bureau of Animal Industry, U. S. De
partment of Agriculture, Dr. G. B. Morse published a prelim
inary account of some investigations on the cause of white diar
rhea. Microscopic examination of the intestines of chicks dying 
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with this disease revealed the presence of large numbers of 
protozoan organisms which he identified as C occidium tenellum. 
At practically the same time Drs. Cole and Hadley of the Rhode 
Island Experiment Station reported finding a similar organism 
in white diarrhea chicks. They identified it as C occidium cuni
culi. These two species of coccidium are so nearly alike that it 
is very difficult to distinguish them except by prolonged study of 
their life cycles. Various species of cocciclia have long been 
known to infest many domestic animals. In all cases that have 
been studied they produce very serious diseases. 

The life history of a cocci di um is very complicated yet in or
der to combat this parasite most successfully it is necessary to 
know something of its life history. Fig. 44 represents the dif
ferent stages in the life history of these parasites. If one should 
examine with a microscope the contents of one of the ceca of a 
chick which died with this form of white diarrhea he would find 
forms somewhat like No. 1 in the figure. These are the oocysts 
or permanent cysts of the coccidium. The membrane around 
the outside of this cyst is very tough and will withstand almost 
all methods of disinfection. It will live and even grow in sul
phuric acid. It can be killed, however, by drying. The size of 
these cysts is about 14-25000 inch and 21-25000 inch. If this 
cyst is placed under the right conditions for development the 
first step is for the protoplasm to divide into 4 spherical bodies 
which are called sporoblasts ( fig. 44, 2). Each of these sporo
blasts then divide into two sickle-shaped sporozoids (cf. fig. 44-, 
3 and 4). These sporozoids are then set free in the intestinal 
tract ( 4a) and each one penetrates with its pointed end an epi
thelial cell of the intestine as at No. 5. In the figure 5a, 5b, 5c, 
-G and 6a, represent the succeeding stages of growth of the or
ganism within the intestinal cell. As shown in 6a and 7 the 
parasite grows so large that it completely fills the cell and finally 
these cells are broken clown and torn off the intestinal wall. 
The stage of the parasite shown at 6a and 7 is known as the 
schizont. The next step is for the schizont to break up into 
a larger number of sharp pointed bodies as shown at 7a. These 
-escape and enter other epithelial cells just as the somewhat sim
ilar bodies did at 5. At this point the organism may do one 
,of two things. The small sparozoids from 7a may develop 
exactly like the sporozoids did from 5 to 7. This part of the lifr 



186 POULTRY DISEASES AND THEIR TREATMENT. 

cycle, as shown by the shorter arrow from 7a to 5 may be re
prnted any number of times. 

If, however, the conditions are not very good, i. e., the bird is 
about to die the sporozoids undergo an entirely different devel
opment as shown at numbers 7 to l 5 ( fig. 44). Here the sporo
zoids enter the epithelial cells and some develop into very large 
(egg) cells ( female element) as shown at 8, 9 and IO. Others 
go through the development shown in 8a, 9a and ma, forming 
a very large number of minute motile zooids or sperms ( male 
element) which unite with one or more of the large egg cells 
as shown at 11. After this sexual union there is developed 
the oocyst like No. 1, with which we started. At all stages of 
this disease many of these cysts are carried to the outside with 
the feces and upon being picked up serve to infect other chicks. 
Death is caused by the parasite attacking so many of the intes
tinal cells that the chick is no longer able to digest its food. 
There are also secondary effects by which the kidneys are de
ranged and throw out a large amount of white urates, hence the 
name "white diarrhea." 

Diagnosis. The symptoms of coccidiosis are similar to those 
of other forms of white diarrhea. ( cf. p. 189). The only 
exception 1s that according to Morse the ceca are always dis
tended with yellowish-white cheesy matter. In other forms of 
white diarrhea this may or may not be the case. These differ
ent forms of white diarrhea have been too little studied yet to 
p~rmit of an exact differential diagnosis on external symptoms 
even supposing that ever to be possible. With the aid of a 
microscope the finding of coccidial cysts in the fecal matter 
¼ould indicate that these were causing the disease. 

Dr. Hadley has carried out some feeding experiments with 
these coccidia and has found that he is able to produce the dis
ease in chicks more than two days old. As will be mentioned 
later (p. 188) it is said that infection with the bacterium of 
bacillary white diarrhea cannot take place after the chick is 48 
hours old. It is possible that further work will show that these 
facts are of some importance in distinguishing these two forms 
of the disease. 

Bacillary White Diarrhea. 

In May, 1908, Dr. L. F. Rettger and Mr. S. C. Harvey pub
lished a paper on "Fatal Septicemia in Young Chickens or 
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'White Diarrhea.' " (J ourn. Med. Research). From a large 
number of observations and experiments· they came to the con
clusion that white diarrhea was caused by a bacterium. A num
ber of later papers by Dr. Rettger have appeared since then ( e. 
g., J ourn. Med. Research, July, 1909; Am. Poult. World, Vol. I, 

Nos. 3 and 5; also Rettger and Stoneburn, Storrs Agr. Expt. 
Sta. Bui. 60). In all of these the fact has been clearly brought 
out that at least one form of white diarrhea is caused by a 

bacterium. 
Dr. Rettger took chicks which had died with all the symp

toms of white diarrhea and by the ordinary bacteriological 
methods obtained pure cultures of a bacterium which had cer
tain definite reactions and habits of growth. By these methods 
this bacterium can be distinguished from other kinds. To this 
species of bacteria he gives the name Bacterium pullorum. 
Now if entirely healthy chicks were inoculated with the pure 
culture of this bacterium they almost invariably showed symp
toms of white diarrhea and in many cases died. To cite only 
one case; at the Storrs Experiment Station ( Bull. 60) 2 IO 

\i\Thite Leghorn chicks were hatched from healthy stock. These 
were divided into several lots, some of which were infected by 
feeding bouillon cultures of Bacterium pullorum. Other lots 
were used as controls. The results were as follows: "During 
the first two weeks the comparative mortality was as follows : 

Control lots ( 84 chicks) 5 deaths or 6 per cent. 
Infected lots ( 126 chicks) 22 deaths or 18 per cent. 

At this time the chicks in the control lots averaged I 5 per cent 
more in weight than those in the infected lots and appear in 
every way greatly superior to them." 

In many cases Dr. Rettger was able to find Bacterium pul
lorum pure in the artificially infected birds. Further he was 
able to obtain the same bacterium from a large number of dif
ferent chicks gathered from widely different localities. Dr. 
Rettger says ( Am. Poult. World, January, 1910) : "From the 
blood of the liver, heart and lungs I have repeatedly found the 
organism-Bacterium pulloritm. More recently I have been 
able to obtain the organism without difficulty, from the unab
sorbed yolk and in some instances from the crop of the affected 
chicks. In some chicks that were quite young at the time of 
cleath ( 2 or 3 days) the same bacterium may be found in the 
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intestines. In older birds it is obscured by the. common and rap
idly growifig intestinal organisms, particularly the colon bacil
lus." 

Dr. Rettger has also been able to find this same organism "in 
(a) the ova in the ovaries of the hens, (b) the yolk of fresh 
laid eggs, ( c) eggs incubated for varying lengths of time and 
( d) yolk sacs of fully developed chicks still within the shell." 
'This, together with the evidence that the organism does produce 
white diarrhea, shows pretty conclusively that one source of 
infection is the hen. The feeding experiments with pure cul
tures of the bacillus apparently show that the infection must 
begin within the first 48 hours after the chicks are hatched. 
Several investigators have shown that it is impossible to infect 
-chicks by feeding after they are two days old. It may be said 
that Dr. Rettger has proven that at least one form of white 
diarrhea is caused by a bacterium. The relation of this form 
-of the disease to that caused by other organisms is still a subject 
for investigation. 

Diagnosis. The external symptoms of bacillary white diar
rhea are much the same as those given for the disease in gen
eral ( cf. p. 189). The following post-mortem appearances are 
reported by Rettger and Stoneburn :-

"Crops-Empty or partially filled with slimy fluid or with 
food." 

"Lungs-Apparently normal. (Tubercles not observed)." 
"Liver-Pale, with streaks and patches of red. These appar

,ently slightly congested areas are usually large in size." 
"Kidney and Spleen-Apparently normal." 
"Intestines-Pale, and for the greater part empty. A small 

·amount of dark grayish or brownish matter frequently present." 
"Ceca-With few exceptions but partially filled with a gray

ish soft material. Only occasionally cheesy or firm contents." 
"Unabsorbed Yolk-Usually present varying in size from a 

pea to a full-sized yolk. The color may vary from yellow to 
brownish green or nearly black. In consistency there is· also 
much variation. It may appear perfectly normal, distinctly 
gelatinous, or watery. Frequently it is observed in the char
;actcr of custard and again more or less dry and firm. Unless 
the chick has been dead for some time the yolk is usually not 
:found putrid, but merely stale." 
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"The chick as a whole appears more or less anaemic and 
emaciated. The mu scles of the wings, breast and legs may be 
almost completely wasted away." 

Fig. 45. Ten day White Leghorn chicks showing symptoms of 
bacillary white diarrhea. (After Rettger and Stoneburn) . 

The chief difference between this and coccidiosis appears to 
be in the contents of the ceca ( cf. p. 186). 

Diagnosis of White Diarrhea in General. The symptoms of 
white diarrhea are in general the same for the different forms 
of the disease. They may be briefly stated as follows : The 

, affected chicks appear stupid and remain under the hover or hen 
\... 

much of the time. They isolate themselves from the rest of 
the flock and appear indifferent to what goes on about them. 
Their feathers become rough and the wings droop (cf. fig. 45). 
There is progressive loss of weight. The birds eat little or 

Fig. 46. Normal ten day White Leghorn chicks. (After Rettger 
and Stone burn). 

nothing and appear unable to pick up their food. Their actions 
in this direction are chiefly mechanical. The characteristic 
whitish discharge from the vent very soon makes its appear
ance. The discharged matter may be creamy or sometimes 
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mixed with brown. The discharged matter is more or less 
sticky or glairy. In many cases it clings to the down in suffi
cient quantity to plug up the vent. This condition is known as 
"pasting up behind." 

Many of the chicks chirp or peep constantly or will utter a 
.Ji.rill cry apparently of pain, when attempting to void the excre
ta. These sounds are often characteristic of the disease. 

In many cases the chicks present the appearance of being 
''.short backed" or "big bellied." Dr. Woods describes this as 
follows: 

"The· weakling is almost always big-bellied, the abdomen pro
truding to the rear so that it bunches out behind, well out of 
line with the vent, with the result that the chick looks as if 
the tail piece and backbone has been pushed forward and in 
just above the vent." ( Cf. fig. 45). 

In some cases the chicks die with but little warning and show 
few of the above symptoms. In other cases the sick chick will 
last a long time showing all the symptoms mentioned. 

Post-mortem examination often reveals but few lesions. One 
of the most striking things is the loss of flesh if the disease has 
lasted for some time. The alimentary canal is usually nearly 
empty exce.pt for some slimy fluid. The organs are all very 
pale. The liver may have a few streaks showing congested 
areas. Some of the unabsorbed yolk may or may not be pres
ent. There is considerable variation in its appearance. It is 
not usually putrid unless the chick has been dead· for some tiine. 
> The ceca are often filled with firm,. cheesy or soft grayish 
1naterial depending apparently to some e'xtent upon the form. of 
the disease ( cf. pp. 186 and 188). · · 

Treatment. The treatment of white diarrhea depends .some
W·hat on the cause. If it is due to improper feeding ·or brooding 
.of course the only treatment consists in removing .the cause. 
This will prevent the trouble in the later flocks and will help 
those already affected. A small dose of a good purgative such 
as Epsom salts will probably help in bringing the chicks into 
better condition. Dr. P. T. Woods recommends giving the --,, 
chicks scalded sweet milk with a little grated nutmeg 4 times 
a day. He also recommends boiled rice as food. They should 
have plenty of charcoal before them and in their mash. They 
should also have green food every day. If green food is not 
available raw vegetables may be substituted. Some good anti-
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septic· should be used in the drinking water. Potassium per
manganate as recommended on p. 16 may be used. Dr. Morse 
recommends also bichloride of mercury, using IO of the I-IOOO 

grain tablets to one quart of water. Also IO grains of iron sul
phate to the gallon of water is said by some to be good. It is 
the opinion of the writers that neither of the latter two is as 
<lesirable for use as an antiseptic for the water as permanganate. 

These recommendations apply to any case of white diarrhea 
whatever its cause. In the forms of white diarrhea caused by 
parasitic organisms specific modes of treatment or of prevention 
may be recommended. In the case of coccidiosis Dr. Morse 
says that the eggs should be dipped in 95 per cent alcohol or a 
4 per cent solution of a good coal tar disinfectant before they 
are placed in the incubator. The incubators and brooders should 
all be thoroughly disinfected every time they are used. The 
treatment of sick chicks should be as recommended above. 

In the case of bacillary white diarrhea the same recommen
dations for disinfection of incubators, brooders and the prem
ises should be followed. Dr. Rettger says that it is only dur
ing the first 48 hours that the chick can be infected. Conse
quently the very greatest care should be taken during those first 
two critical days. However, the fact that the bacterium has 
been found in the yolk of the unhatched-even of the unlaid 
egg-indicates very clearly that something more than disinfec
tion is necessary to stamp out the disease. Very great care 
should be exercised in picking out breeding stock. It is very 
likely that the hens which lay the eggs infected with the bac
teria were chicks which recovered from white diarrhea. The 
bacteria still continue to live over in their bodies. Every ef
fort should be made to locate and remove the source of infec
tion. If there is widespread infe~tion on the farm, eggs for 
hatching should be obtained from other places where there is 
little or no white diarrhea. 

On methods of preventing and eliminating bacillary white 
diarrhea Rettger and Stoneburn give the following. 

"If the disease makes its appearance among the flocks of 
chicks every effort should be made to ascertain the source of the 
infection. This may be (a) breeding stock upon the place, 
( b) eggs for hatching secured from other breeders, or ( c) newly 
hatched chicks purchased from others." 
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"If the breeding stock proves infected there are two courses 
of procedure open; (a) market the entire flock or refrain from 
using their eggs for hatching, or (b) install trap nests in the 
breeding pens and by means of accurate pedigree records ascer
tain which individual hens are producing infected chicks, and re
move such hens from the breeding flock." 

"Since infection may be brought upon the place through pur
chased eggs or stock, such purchases should be made from farms 
where bacillary white diarrhea is not common." 

"If bacillary white diarrhea is known to be present on the 
place steps should be taken to prevent the spread of the infec
tion, and, if possible, to effect a cure. ( As to the latter we do 
not feel justified in offering any suggestions at this time)." 

"Prevention. Since the disease cannot, apparently, be trans-
1?-1itted through the food supply after the chicks have reached 
the age of 3 or 4 days, every means should be pursued to pre
vent the spread of the infection during this critical period. We 
suggest: 

The segregation of the chicks in small lots during this interval. 
Perfect disinfection and cleanliness of brooders and brooder 

coops. 
Food and water supplied in such a manner as to prevent con

tamination by the droppings." 
"The use in the brooder of a liberal amount of fine, absorp

tive litter which will quickly cover and seal up the droppings."* 
"Raise and maintain the vigor and vitality of the breeding 

stock and chicks by every reasonable means known to the poul
tryman." 

Leg Weakness. 

The term "leg weakness" is sometimes used by poultrymen 
to indicate the lameness due to rheumatism in adult birds. Re
garding this form of the disease see p. 123. The more usual 
use of the term "leg weakness" is to denote a disease or ailment 
\-vhich is found in growing chicks, from I month to 6 months 
of age. It is said to be more common among cockerels than pul
lets and is more frequent in the heavier than the lighter breeds. 
The chief cause of the trouble seems to be that in birds growing 
rapidly and fed heavily the weight sometimes increases faster 

*For this purpose we have used alfalfa meal with much satisfaction. 
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than the strength. This results in a weak kneed, wobbling bird. 
The disease is sometimes ascribed to other causes such as over
crowding,. close, unventilated quarters, overheating, etc. Salmon 
says "It may develop in young chickens kept in brooders in which 
the heat is not properly distributed or where there is too much 
bottom heat, also in those which are kept constantly upon 
wooden floors." Regarding these cases Robinson says "Where 
such conditions are present the leg weakness is more likely to 
be an accompaniment of diseases which plainly show other symp
toms." 

Diagnosis. The symptoms are indicated in the name of the 
disease. It first appears as an unsteadiness in the walk. This 
may gradually become worse until the bird is unable to stand 
alone and is constantly tumbling over. The birds are found sit
ting while eating and are inclined to walk very little. When the 
trouble first appears there is little else wrong with the bird. 
The eye and comb are bright and healthy, the appetite is good. 
Later, however, the bird being weaker than the others gets less 
grain and becomes thin, feathers out poorly and is a distressed 
object. It is said that rheumatism can be distinguished from 
leg weakness by the swelling of the joints in the former disease. 

Treatment. This consists chiefly, of course, in removing the 
cause. Since the most common cause is the overfeeding with 
fat producing foods, the amount of these should be reduced. 
The weak birds should be removed to a pen by themselves. 
Substitute bran, wheat and oatmeal for the corn and corn meat 
Give skim milk, if possible, instead of water. Feed plenty of 
g1 een food. This is one of the most important measures. San
born recommends rubbing the legs with tincture of arnica and' 
adding ¼ teaspoonful of tincture of nux vomica to each quart 
of drinking water. 

Aspergillosis or Pneumomycosis. 

· This disease, which is discussed on P· 1, not only occurs 
in hens but it is also a very common and fatal disease in young 
chicks. It often occurs with white diarrhea and the double dis
ease was for a long time considered as one. Poultrymen desig
nated the cases in which the lesions occurred in the lungs as 
"lungers." Investigation has shown that there are two diseases 
which may occur separately or together. 

13 
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Diagnosis. This disease i_s characterized by a <lumpish sleepy 
condition of the chick. The wings are pendulent. Breathing 
is rapid and sometimes a'ccompanied by snoring sounds. A 
whitish diarrhea is present. A differential diagnosis between 
this and the coccidial white diarrhea is only possible by an ex
amination of the dead birds. In aspergillosis, yellowish tuber
cles which closely resemble those of tuberculosis· occur in the 
lungs and in the walls of the air sacs and often also in the intes
tines, mesentery, liver and other organs. In very acute cases 
the lungs are simply inflamed, death occurring before the forma
tion of the tubercles. The mycelium and spores of the fungus 
may be found by microscopic examination of the tubercles and 
this fungus may be obtained by inoculating cultures from these 
tubercles. 

Etiology. The disease is caused by the spores of an Asper
gillus usually A. fumigatus1 fig. 22. This is a very common 
fungus and the· spores are widely distributed in nature. The 
spores are often found on the food or on the litter and are 
inhaled or taken in with the food. Incubator chickens are 
often infected from the incubators and brooders and hen hatched 
chickens from the straw or chaff in the nests. Sometimes the 
chicks get the disease from chick food not properly cared for. 
It is possible that this disease as well as the coccidial and bacil
lary white diarrhea is sometimes carried in the egg. The spores 
and mycelium are often found in the digestive tract of hens 
and it is not unlikely that they may work up the oviduct from 
the cloaca and infect an egg before it gets its shell. 

Treatment. The treatment of diseased chicks is useless. 
When they are infected the spores develop on the membranes 
and new spores are formed which spread the infection through
out the respiratory system and also to the other organs. The 
only effective treatment is prevention. Keeping the flock under 
good hygienic conditions with clean food, litter and nesting ma
terial reduces the chance of infection and keeps the chicks in a 
vigorous condition in which they are able to resist the disease. 
The dead chicks should be burned or buried. 

Prognosis. The disease is fatal so far as known. 

Emphysema. 

· This name is applied by Robinson to a disease of young chicks 
in which the skin puffs out in the sides of the neck near its 
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juncture with the body. The size of the puff varies somewhat. 
In mild cases it is about the size of a hickory nut. Sometimes 
there is one puff, sometimes several. A few cases have been 
reported "where the puffing covers nearly the whole bo<;ly, the 
skin. of the chick being so inflated that locomotion becomes dif
ficult." (Robinson). 

According to Vale the trouble generally occurs in growing 
chicks which have been confined in close quarters. It is often 
associated with some lung trouble. It seems to be due to ob
struction of the air passages and the rupture of some of the air 
sacs. The air thus escapes into the tissues beneath the skin. 
While not common tliis disease does occur in Maine. Some 
cases were reported to the Station while this work was in prep
aration. 

The treatment suggested by Vale is to puncture the skin with 
a needle and to give 2 grains nitrate of iron to each wine glassful 
of drinking water. Robinson, however, says: "It is rather to 
be recommended that no effort be made to treat such chicks. 
Even if cured of the trouble, they rarely develop satisfactorily." 

Gapes. 

Gapes is a disease which attacks domestic poultry and many 
species of wild birds. In fowls it is more frequently observed 
in young chicks. It occurs also in adult fowls but rarely causes 
enough inconvenience to attract attention. The disease is due 
to the presence of minute parasitic worms in the air passages. 

Diagnosis. "The symptoms of gapes are frequent gaping, 
sneezing, a whistling cough with discharge of mucus and worms, 
<lumpishness, weakness and drooping wings. When badly af
fected, the bird shakes its head frequently, gapes and coughs as 
if suffocating, droops and is not able to keep up with the rest 
of the flock, and stands in "<lumpish" position with eyes closed, 
wings drooped, mouth open and tongue protruding." (Woods, 
Rel. Poult. Rem.) 

The correctness- of a diagnosis for gapes should be tested by 
determining whether or not the worms are present in the tra
chea. When chicks are dying from a disease supposed to be 
gapes the trachea of a dead bird may be examined. If the trou
ble is gapes the worms will be found attached in pairs to the 
mucous membrane of the trachea. 
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I 
Fig. 47. Trachea ( windpipe) of 

a pheasant showing gape 
worms ( Syngamits tracheal is) 
attached to the mucous mem
brane. (After Megnin). 

Fig. 48. A pair of 
Syngamits trache

a/is, a t t a c h e d. 
(After Megnin). 

The two sexes are joined together in such a way that a pair 
looks like a double headed worm. The female is about ¼ inch 
long and the male about 1-5 inch. The worms are pale in color 
when empty but when they have been feeding they are red with 
the blood of the chick. The presence of the ·worms in the tra
chea of a living chick may be demonstrated by passing a gape 
worm extractor ( a loop of horse hair or fine wire or a feather 
with the vane removed except at the tip) carefully clown the 
trachea for some distance turning it around to loosen the worms 
and drawing it out. If the worms are present some will be 
removed with the extractor. 
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Fig . .:;9. A pair of Sy11gamus traclt ealis. A, male. B, fe male. 
(After Megnin) . 
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The presence of the worms causes an irritation and inflamma
tion of the membrane and stimulates the secretion of mucus. 
Some of the accumulation of worms and mucus ls expelled by 
coughing. Sometimes part of it is swallowed and expelled with 
the feces. The loosened material may be drawn into the deeper 
air passages during inspiration. Death may occur from suffo
cation due to the obstruction of the air passages with worms and 
mucus, or weak individuals may die from loss of blood. 

Etiology. The only cause of the disease is the nematode or 
thread worm Syngamus trachealis Siebold, called the gape worm, 
red worm, or forked worm. ( See figs. 47 to 49). These para
sites obtain their nourishment by sucking the blood from the 
mucous membrane of the trachea. They are attached in pairs 
to the membrane by their sucker-like mouths. Beside bringing 
about a considerable loss of blood the worms cause irritation and 
inflar ,:11ation of the membrane and a copious secretion of mucus. 
The lwo sexes are so closely attached to- each other that they 
can not be separated without tearing. The body of an adult 
female is swollen with thousands of eggs and occasionally con
tains some embryos. The eggs are not laid but escape when the 
bocly of the female is ruptured. This may take place with the 
decomposition of the worm or the body may be torn by the 
coughing of the bird. The eggs may develop and grow to 
adult worms within the trachea of the same bird. The worms, 
eggs and embryos are of ten coughed up. Sometimes they are 
swallowed and then some of the eggs and embryos may be passed 
with the feces. The worms coughed up are eagerly eaten by 
the same or other birds and the ova and embryos are often taken 
with contaminated food and drink. Developing embryos have 
been found in earth worms living in infected poultry yards, 
and these will cause gapes if fed to chicks. 

The eggs and embryos need only warmth and moisture to 
develop. Eggs may develop in the digestive organs. It is not 
known how the embryos reach the trachea from the digestive 
organs. A large number of those eaten never reach the tra
chea but are either digested or voided with the feces. Salmon 
says : "Although there are some thousands of eggs in the adult 
worms, rn to 15 worms have been fed to a single chicken, and, 
as a result, not over 4 or 5 embryos would reach and develop 
in the trachea." I According to Theobald, Ehler found copulated 
worms where several of the females were full of worms IO clays-
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after feeding ova to healthy chicks. Wet clay soils are especial
ly favorable to the gape, worms, and they thrive best in warm,. 
wet weather. 

Treatment. In eradicating the disease it is important to iso
late all affected birds so that the worms and ova coughed up or 
voided with the excrement may not be eaten by the other chicks. 
or contaminate the food, drink, and the ground of the runs. 
Burn the bodies or at least the heads and necks of all dead birds. 
The feed troughs and water dishes should be scalded and the 
houses, and coops disinfected. Use potassium permanganate 
in the drinking water. If possible provide fresh runs on which 
there has been no poultry for several years. The following par
agraph from Robinson is much to the point : 

"Preventive treatment to be fully effective, seems to require 
that fowls be kept away from infect_ed ground for several sea
sons. It is said that ground from which poultry is kept for 
three years, the land meanwhile being sown to grass or culti
vated, will be entirely free from the gape worm. To a poultry 
keeper whose area of land is small this means moving or keep
ing no poultry for several years. Where land is abundant gape 
worms can often be avoided by moving the poultry to a plot not 
recently occupied by them. Treatm-:nt to disinfect the soil by 
destroying the gape worms in it, the object being to continue the 
poultry on it, is not often profitable." 

The following methods have been recommended for disinfect
ing the ground. It is doubtful if these are economically advis
able. 

Treating the ground with air slaked lime and spading. 
Sprinkling with one of the following solutions: 

I per cent or 2 per cent sulphuric acid. 
2 ounces of copperas dissolved in a pail of water . 
.½ ounce of crystals of potassium permanganate to a bar

rel of water. 

The lime or acid treatments are most often recommended. 
The infected birds should be kept in houses easily cleaned and 
disinfected and this should be done frequently to prevent re
infection of the recovering birds. Theobald advises an addition 
of 3 drams of salicylate of soda to each quart of drinking wa
ter to destroy eggs and embryos that may contaminate it. 

The individual surgical method may be profitably practiced 
m some cases. It seems to be the only sure method yet ad-
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-vised of ridding an infested bird of the parasites. Wright gives 
the following description of the method.: 

"The old-fashioned cure was to strip a small quill-£ eather, all 
-but a small tuft at the point, and ( moistening it in turpentine 
,or not) introduce it into the trachea, turn it round, and withdraw 
it with the worms. This is effectual, but requires care to pre
vent lacerating the wind-pipe or causing suffocation. In this 

. -way 30 worms have been successfully extracted from one 
chicken. A very much better method is to take two straight 
-hairs from a horse's tail, laid together, tie a knot on the end of 
-the pair, and cut off the ends close to the knot. This is passed 
-straight (i. e., without twisting) down the windpipe as far as 
it will go without bending, then twisted between the finger and 
-thumb and drawn out. A trial or two may miss, but usually 5 
or 6 attempts will bring up 4 or 5 worms, and the hairs inserted 
in this way, without twisting, do not seem to hurt the chicks, and 
.are used with the greatest facility. The bringing up of even 
from 4 to IO worms, and the failure of more to come after a 
Hank trial or two, may usually be reckoned as a cure." 

Wire gape worm extractors may be bought from dealers in 
·poultry supplies, or one can make one for himself by taking No . 
. :W wire, forming a loop at one end just big enough to go easily 
,down the trachea, and then twisting together the ends of the 
wire to form a long handle. Worms removed should be burned. 

Prognosis. This disease is often fatal in young chicks from 
one to four weeks old, especially in small weak birds. Young 
chicks and in most adult fowls it often causes little inconven
ience. These fowls, however, are constant sources of inf ec
tion. The removal of the worms from -the trachea if skilfully 
done so that the delicate membrane is not injured usually effects 
a cure but this individual treatment requires considerable time 
and the value of the chicks must determine whether or not it 
is economically profitable. 



CHAPTER XX. 

POULTRY SURGERY. 

It is proposed to consider in this section those pathological 
conditions of poultry which demand surgical tr 0 atment ror their 
cure. At the outstart it should be said tnat poultry bear and 
recover from surgical operations very well. The common prac
tice of caponizing, usually done without any aseptic precaution 
whatever and with small losses from infection, is sufficient evi
dence of this. Probably no mammal would bear opening the 
abdominal cavity ( which is done is every caponizing operation) 
with such entire and nearly uniform freedom from ill effects as 
attends this operation with poultry. The reason why poultry 
make such excellent surgical subjects lies in their marked 
resistance to all pyogenic (pus producing) germs. 

The Treatment of Cuts, Tears and All Open Wounds. 

Very severe wounds may be successfully treated by adher
ing to the following procedure: 

I. Thoroughly wash the hands in warm water, using plenty 
of soap, before handling the wounds at all. After the hands 
have been well scrubbed, rinse them thoroughly in a pan of I 

to moo bichloride of mercury solution (p. 29) and dry with 
a clean towel. 

2. Pull out the feathers in the region around the wound, and 
thoroughly cleanse it, using first warm water, and follow this 
with warm I to 1000 uichloride solution. A piece of clean soft 
doth may be used for this purpose, or absorbent cotton. Make 
sure that the wound is thoroughly clean. Do not be afraid of 
hurting the bird. A little pain at the start is preferable to a 
dead bird later. 

3. If necessary sew up the wound, using a good sized sewing 
needle and silk. Both needle and silk should be soaked in al
cohol for I 5 minutes before using. Small wounds need not be 
sewed. Large ones will heal much quicker and more certainly 
if they are sewed. If the wound involves the muscles as well 
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as the skin sew it up in two layers; one set of stitches including 
only the muscles, the other set only the skin. 

4. Paint the skin in the region about the wound, but not the 
wound itself with dilute tincture of iodine. 

5. Powqer the wound well with iodoform. 
6. Smear a thick layer of the ointment already recommended 

( p. 30) over all. 
7. If the wound is very severe bandage it with a clean 

cloth. 
The above treatment is only necessary in its entirety in very 

severe cases. Depending upon the gravity of the condition the 
following items in the treatment may be omitted in the or<ler 
named: 

7 may be omrtted except in most serious cases. 
7 and 3 may be omitted in less severe cases. 
7, 3 and 4 may be omitted in still less severe cases. 
7, 3, 4, and I may be omitted in still less severe cases. 
In case of slight wounds which appear still to demand some 

treatment 6 and 2 or even 6 alone will suffice. 

Abscess. 

Should an abscess appear lance it with a clean sharp knife, 
making sure to cut to the bottom. Squeeze out the pus and core 
if there is one, and then proceed to heal it by following the 
treatment above outlined for wounds in general. 

Bumblefoot. 

This is an abscess of the foot which may result from a variety 
of causes, e. g., too high roosts, too narrow roosts, undiscovered 
wounds caused by stepping on nails, splinters of glass, etc. It 
is usually not discovered until the bird becomes lame. 

The best treatment to follow is first to tie a cord tightly about 
the leg above the foot to control the flow of blood; then with a 
clean, narrow bladed, sharp knife open up the abscess thorough
ly. Go c;lear to. the bottom and dig out the core. Then follow 
in detail, omitting nothing except 3, the treatment given above 
for wounds. Two clays after the first treatment take off the 
bandages and repeat the treatment, going through in order steps, 
I, 2, 4, 5, 6 and 7. In some cases a third treatment after a lapse 
of 2 or 3 days may be necessary, but usually not if the first treat
ment is thorough. 
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Of course the bird under treatment should be isolated and 
kept in a small pen with soft litter on the floor. 

Broken Bones. 

If a bird is sufficiently valuable to warrant the trouble it is 
possible to set fractures of the long bones of legs and wings, and 
get successful union. A splint should be made for the affected 
part and carefully and thoroughly bound into place. Healing 
is rapid, and it should be possible to remove the splints in three 
weeks from the time they are put on if not before. In our ex
perience firm union has occurred in less time than this. 

Frozen Combs and Wattles. 

In northern parts of the country frozen wattles and combs, 
especially in male birds, are very common occurrences. The 
trouble is more apt to be with the wattles than the comb, be
cause the former dip into the drinking water and then freeze at 
times when if dry, they would not do so. 

The following brief but adequate directions for treating 
frozen combs and wattles are taken from Farm Poultry, Vol. 
15, p. 41: "First thaw the wattles or combs out by manipulat
ing with the fingers well smeared with vaseline. Keep the bird 
in a cool ( not cold) place, and anoint the frozen parts with a 
mixture of vaseline, 5 tablespoonfuls; glycerine, 2 tablespoon
fuls; turpentine, one tablespocmful, once or twice a day. If he 
is not very badly frosted it probably will make no difference 
with his breeding a few months from now-provided he is not 
again injured the same ,vay." 

Anesthetizing Poultry. 
From time to time requests come to the Station for informa

tion regarding the most satisfactory method of anaesthetizing 
birds. On this account it seems desirable to republish the fol-. 
lowing material extracted from a paper written some time ago 
by R. Pearl and Frank M. Surface on this subject (Jour. Amer. 
Med. Asso., Vol. 52, pp. 382 and 383). 

"The difficulty which we have found to be inherent in anes
thetizing the domestic fowl may be stated briefly in this way: 
If any anesthetic is pushed to the point at which the bird is in 
satisfactory condition for operative procedure in about 9 cases 
out of IO the bird will die on the table from the effects of the 
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. anesthesia before the operation, if extensive, can be completed. 
If, on the other hand, the anesthetic is given less freely the bird 
-does not lose its reflex excitability. Every time a cut is made or 
a nerve is pinched with the forceps the bird will struggle. Our 
,experience in anesthetizing birds, which has now covered a large 
number of individuals, leads us to believe that the only middle 
,ground between these two extremes is afforded by those cases 
( unfortunately too few) in which the individual idiosyncrasy of 

ihe bird toward ether makes it take the anesthetic well. 
While we have made no detailed physiologic study as to the 

fundamental reasons underlying this difficulty respecting anes
·thesia which has been described, it seems reasonably apparent 
what these reasons are. Connected with the respiratory organs 
proper of a bird are the relatively enormous air sacs. During 
anesthesia the ether or chloroform vapor gets into these air sacs 
•either by diffusion or directly as a result of respiratory move-
ments. There is reason to believe that the vapor, once in the 
-air sacs, stays there until it is absorbed by the tissues; in other 
words, it appears to be the case that the great bulk of an inhaled 
anesthetic in the case of birds must be eliminated from the body 
by way of the urinary organs rather than the respiratory or
gans. Assuming this to be the case there is no difficulty in see
ing why forcing an anesthetic in a bird leads to disastrous re
sults. The relatively enormous area for absorption afforded by 
the air sacs insures that a correspondingly large amount of the 
anesthetic will be taken up very quickly. This almost imme
diately affects the vagus center, with the consequent cardiac 

· inhibition, respiratory failure and death. 
The exact method of procedure which we now follow in an

esthetizing birds is as follows : Immediately before beginning 
the administration of the anesthetic a r-200· grain atropin sul
phate tablet is dissolved in r c. c. of warm normal saline solu
tion. The salt solution with the dissolved atropin is then in
jected subcutaneously in the axilla. Ether is used as the anes
thetic. It is administered from a small improvised mask which 
admits of the condition of the comb being seen during the opera-

·t:on. Depending on how hard the ether is pushed, the bird is 
ready for operation in from r 5 to 20 minutes after the 
anesthesia is begun. The dosage of r-200 grain atropin to a 
bird may seem large, but we have never been able to see the 
slightest bad effect from it, provided the administration of ether 
~was begun immediately after the injection of the atropin." 

j 



GLOSSARY 011 TECHNICAL TERMS. 

Abdomen.-That portion of the body which contains the internal or
gans. Belly. 

Air sac.-One of the membranous sacs filled with air in different parts. 
of the body, especially in the abdominal region. 
They often extend into the cavities of the bone~ 
and connect with the lungs. 

Albumen portion of oviduct.-See p. 157. 
Anaemia.-A condition in which the hlood is deficient either in quality 

or quantity. It is marked by paleness and loss of 
energy. 

Anus.-The external opening of the intestine. Vent. 
Apathetic.-Lacking in feeling or ambition. Indifferent. 
Arachnida.-A class of invertebrate animals including among other 

groups the spiders, scorpions and mites. 
A rticular.-Pertaining to the joints. 
Astringent.-Causing contraction and arresting discharges. 
Atony.-Lack of normal tone or strength. 
Atrophy.-A wasting of diminution of th~ size of 2. part. 
Auditory meatus.-The opening into the ear. 
Avian.-Pertaining to birds. 
Axilla.-The region under the wing where the latter joins the body. 
Bile.-The substance secreted by the liver. Gall. 
Bronchi.-The tubes which lead from the end of the windpipe (trachea) 

to the two lungs. (cf. fig. 12). 
Carcinoma.-A malignant tumor or cancer. 
Catheter.-A tubular surgical instrument for discharging fldds from a 

cavity of the body or for distending a passage. 
Cecum (plural ccca).-A blind intestinal pouch of which there are two 

in the fowl. 
C ell.-The smallest element of an organized body that manifests inde

pendent vital activities. A morphological or struc
tural unit of an organism. 

Chronic.-Long continued but not acute. 
Cleavage.-The division of the cells of an embryo. 
Cloaca.-The enlarged portion of the alimentary canal just before the 

vent. The intestine, the ureters ( tubes from the 
kidneys) and the oviduct open into the cloaca. 

C onjunctiva.-The delicate membrane that lines the eyelids and covers 
the eyeball in front. 
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Contagious. A disease which is communicable by direct contact. 
Copulation.-Sexual intercourse. With fowls "treading." 
Cornea .-The hard transparent structure forming the -ankrior part of 

the eyeball. 
Creolin.-A thick black liquid coal tar preparation. It has antiseptic 

properties. 
Cresol.-A coal tar product with antiseptic and germicidal properties. 
Cyst.-A sac-like growth which usually contains a liquid or a semi-s•olid. 
De111,ulcent.-A soothing mucilaginous or oily medicine. 
Dermoid cyst.-A form of congenital cyst often containing skin-like 

structt:res. 
Diuretic.-A medicine that increases the activity of the kidneys. 
Ecchymoses ( ek-kim-o-ses) .-Discoloration of the skin caused by blood 

outside of the blood vessels as in a bruise. 
Emaciated.-Very ·lean or wasted condition of the body. 
Enema. A liquid injection in the rectum or cloaca. 
Enteritis.-Inflammation of the intestine. In human mdicine confined 

chiefly to the small intestine. 
Epidemic.-A disease that is widely prevalent in a community or locality. 
Epidermis.-The outer or non-vascular layer of the skin. The cuticle. 
Epithelioma.-A cancer or malignant tumor consisting chiefly of cells 

derived from the skin or mucous membrane. 
Epithelium.-The covering or outer layer of the skin and mucous mem

branes. 
Ergot.-A fungus which affects and finally replaces the seer:l of a cereal 

grass. Used chiefly in connection with the ergot of 
rye which is poisonous to poultry. Ergot as a drug 
has the property of causing the mammalian uterus 
to contract. 

Etiology.-The causation of any disease. 
Exudate.-A substance thrown out of the body or deposited in _a tissue 

by a vital process. 
F eces.-The excrement or undigested residue of the food dischargeJ 

from the intestines. Dung. Droppings. 
Flagellate micro-organism.-Any minute micro~copic organism which 

swims through the water by means of the lashing 
of one or more hair-like structures (flagella.). 

Follicle.-See p. 157. 
Gall bladder.-The reservoir for the bile or gall secreted by the liver. 

It is readily seen on the upper side of the liver. 
Gallus domesticus.-The scientific name for the domestic fowl. 
Gangrene.-See p. 174. Gangrene of ovi<luc:. 
Gastritis.-Inflammation of the stomach. 
H ermaphrodite.-An organism which has botl1 iE;i,e ant; female re-

productive organs. 
H emorrhage.-Bleeding. A copious escape of blood from the vessels. 
H epatic.-Pertaining to the liver. 
Hyperaemia .. Excess of blood in any part of the body. 
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H'},pertrophy.-The morbid enlargement or overgrowth of an organ or 
part. 

I mmunity.-Security against any particular disease. 
lnfection.-The transmission of disease from one animal to another 

usually through some intermediate agent. 
I nfiltration.-The accumulation in a tissue of substances not normally 

found in it. 
lnoculation.-The insertion of a vims into a wound or abrasion in the 

skin in order to communicate a disease. 
lsthmus.-See p. 158. 
K eratitis.-Infl.amation of the cornea of the eye. 
Larva.-The first stage in development after leaving the egg. Used 

in connection with insects, worms, etc. 
Larynx.-A muscular and cartilaginous structure situated at the base 

of the tongue and connecting with the windpipe 
(trachea). It is the organ of voice. 

Lesion.-Any hurt, wound or local degeneration. 
Leucocytes.-White blood corpuscles. 
Lymphatic. Pertaining to or containing lymph which is a transparent 

slightly yellow liquid which fills the lymphatic ves
sels. It corr.es ponds in some respects to the serum 
or liquid portion of the blood. 

M ammal.-Any vertebrate animal which suckles its young. 
M elanosis.-Pertaining to an abnormal deposit of pigment. 
M esentery.-The fold of peritoneum attached to the intestines. 
M etamorphosis.-In insects the change from larval to adult form as from 

caterpillar to butterfly. 
Micro-organism.-Any minute (microscopic) animal or plant. Often 

used in ref erring to bacteria or germs. 
Mite.-A small arthropod somewhat related to spiders. (Cf. fig. 31). 
M ucosa.-The mucous membrane. 
Mucous membrane.-The lining of the internal cavities of the 'body. 
Mucus.-The viscid secretion of certain (mucous) glands. 
Mycelium.-The thread-like portion of a fungus. (Cf. fig. 38). 
Vacreous.-Resembling mother-of-pearl. 
N ecrotic.-Pertaining to dead or decaying tissue. 
Nucleus (PL nuclei).-A spherical body within a cell. The nucleus is 

essential to the life of the cell. 
Oesophagus.-That portion of the alimentary canal between the mouth 

(pharynx) and the crop. 
Oral.-Pertaining to the mouth. 
Ovary.-The female sexual organ in which the eggs develop. 
Oviduct.-The tube through which the egg passes from the ovary to the 

cloaca. 
Ovum. (plural ova) .-The egg, particularly while ori the ovary. 

(Cf. fig. 40). 
Panophthalmia.-Infl.ammation of all the structures or tissue of the eye. 
Papilla.-A small nipple' shaped elevation. 
Pathology.-That branch of medicine which treats especially of the tissue 

changes caused by disease. 
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Pericardiuni.-The membranous sac which contains the heart. 
Peristalsis.-The worm-like movements of the intestine and oviduct by 

which the contents of these tubes are propelled. 
Peritonitis.-.Inflammation of the peritoneum or the membrane lining the 

abJominal cavity. 
Pharyn.i-.-That portion of the alimentary canal between the mouth and 

· the oesophagt,s. It also communicates with the 
larynx and nasal passages at its upper end. 

PrognosZs.-Ths prospect as to recovery from a disease or a forecast 
as to the probable result of an attack of a disease. 

Protoplasn1.-A viscid granular material which forms the essential con
stituent of the living cell. Living substance. 

Proto::oa.-A class of unicellular animal micro-organisms. 
Proventriculus.-That portion of a bird's alimentary canal lying be.

tween the crop and the gizzard. Often called the 
stomach. 

Punctiform hemorrhages. Presenting the appearance as if punctured 
by a- large number of fine prickle or needle holes. 
from whid1 the blood oozes. 

Purgative.-Causing evantations cf the bowels. 
Pyaemia.-Bloocl poison cl,1e to microbic origin. 
Sarcoma.-A kind of tumor or cancer not always of a malignant nature. 
Scabies.-A contagious skin disease ca~1sed by a mite. 
Sclerotic.-Pertaining to the hard white fibrous membrane which with 

cornea forms the outermost coats of the eyeball. ) 
Serum.-The clear liquid which separates from the clot and the corpus-

cles in the clotting of blood. 
Spleen.-An oval shaped organ normally about one-half inch in diameter 

and of a dark red color. It lies irr.me,:i;.::tely above 
the liver and between that and the proyentric:~lus. 

Spore.-The reproductive cell of many protozoa and of many lower 
plants. It is usually enclosed in tough membranes 
and is difficult to kill. 

Stigma.-See p. 157. 
Subcutaneous.-Beneath the skin. 
Sub-mucosa.-The layer of tissue situated beneath the mucous mem-

brane. , 
Syncope (sin-ko-pe) .-Fainting. Failure of the heart's action. 
Trachea.-The wind-pipe. 
Traumatic.-Caused by an injury. 
Therapeutic.-Pertaining to the art and science of healing. 
Urate.-A salt: of uric acid. A product of the secretion of the kid-

neys. The white part of a fowl's droppings. ·~ 
Ureters.-The tubes leading from the kidneys to the cloaca. 
Uterus.-See p. 158. 
Vagina.-That portion of the oviduct between the shell gland and the 

cloaca. 
Virulent.-Extremely poisonous or dangerous. 
Virus.-Any animal poison, especially one produced by anrl capable of 

transmitting a disease. 
Viscera.-The internal organs of the body. 
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Over eight years ago, Mr. Gifford Pinchot called the attention 
of the people to the necessity of protection and management of 
the then existing forest areas i~ the following words: • '. 

"The true way to save the forests is not to plant new ones, but 
to protect and •rightly use those which are standing now. The 
extension of the forest to regions which are without it is .a most 
important task, but it must no be confotmded with the conser
vative use of the forests now standing. For such use there is no 
substitute whatever." ' 

That this sound and simple advice has been accepted by the 
American people is evidenced by the tremendo1,1s strides that the 
forestry m~vement has taken in this country during the past dee..; 
ade. The demand for more detailed information is steadily in~ 
creasing, and has, up to the present time, been supplied chiefli. 
through the Forest Service. Much of this information applicable 
to any particular region is scattered through n_umerous bul
letins and circulars which have been issued from time to time, 
and some of these are no longer available for general distribu-:-. . . . . . . 
t10n, or are out of prmt. . . '. 

V ' , .. 
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It is therefore the purpose of this paper to collect and present 
in concise form for the use of the people of Maine the important 
facts already established as to the proper use of the existing 
woodlands, and the best.methods for extending.or re-establishing 
them, rather than the presentation of any original data. ◄ 

Tm: MAINE WOODLOT. 

Almost every farm in Maine has its woodlot from which logs, 
posts, and fuel-wood are taken as they. are needed. The wood
lot therefore, constitutes one of the component, and by no means 

1 
. least important parts of the farm. As such, it deserves at least 

a pro rata share of the attention that is given to the other parts 
such as the corn field, the potato field, or the market garden. 
Like each of these other parts of the farm, it furnishes a regu
lar supply of a very necessary commodity, the only difference 
being that the returns from the latter are annual while those 
from the woodlot are usually periodic, occurring sometimes only 
at long intervals. The very fact that the crop is a long time one, 
is all the more reason for giving it the same kind of careful and 
thoughtful attention that is now given to the management of ag
ricultural crops. 

While the average woodlot is rather small and can not be de
pended on to yield any very large or very regular supply of tim
ber, and the quality of the prodtl'Ct is sometimes not as good as 
that . of· virgin stands, yet the size of the tract devoted to the 
growing of timber can often be increased to advantage, and the 
quality of the wood produced may be greatly improved by 
more care in the method of cutting and a better understanding 
of the treatment required by th& different kinds of trees forming 
the stand. , 

. The extensive praetice .of forestry, it is true, can not be profit
ably un<l1.::rtaken in any large way by the average individual and 
must, therefore be left chiefly to the State and National Govern
ment; yet every land-owner, resident or non-resident, can prac
tice good forestry on a small scale by using a little care and 
forethought and by. the observance of a few simple rules. 

SILVI CULTURE. 

Silviculture is ~s important to the up to date farmer for the 
management of his woodlot as is agriculture for the rest of his 
farm. The former, moreover, requires but little outlay of either 
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time or money, and this little will be amply repaid; while agricul
ture requires a constant investment of both, but, on the other 
hand, yields quicker returns as a rule. The chief reason that 
silviculture is not more generally practiced by the individual is 
in most cases due to lack of information on the subject, and the 
engrossing attention required by other kinds of farm work. 
The woodlot will stand more neglect and abuse than any other 
part of the farm and still yield a fair return to the owner, and a 
well managed woodlot is a decidedly profitable form of invest
ment. The truth of this statement is well demonstrated by the 
white-pine woodlots in the south-western part of the State which 
today bring large prices and are yearly growing more valuable. 

The proper application of the principles of silviculture by the 
individual means the securing of the greatest yidd, and this of 
the best quality, in the shortest time and at the least expense. 
Surely this is what every farmer and land-owner wishes to ac
complish, but very of ten he is not sufficiently acquainted with the 
methods of procedure that are necessary in order to bring about 
the desired results. 

Very often the idea of perpetuating the woodlot does not oc
cur to him till after the best of the timber has been cut, or in 
some cases, not until the entire area has been clear-cut. It is 
then that the unsightly appearance caused by the loss of the 
trees causes him to wonder what to do· with the area, and how 
it can ever again be made productive. In many cases, the soil 
is thin and poor and the site is of little or no value for the 
production of agricultural crops. There are many thousands of 
acres of land of just this kind in the State of Maine. Some 
have but recently been cut-over, and others have been lying idle 
for some time and have, in the meantime, grown up to a tangle 
of worthless vegetation and weed-trees, which in time may be 
followed by tree growth. This natural process, if unaided by 
man, is a very slow one and never gives the best results. 

The practice of cutting only the best and largest trees 
without leaving any provision for seed-trees of the more desir
able species to seed up the ground has also been decidedly detri
mental' to many of the woodlots~ As a consequence of this prac
tice, there is a gradual deterioration of the woodlot, not only as 
to the number but also as to the kinds of valuable trees; and the 
value constantly decreases not only on account of the lack of the 
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available supply of merchantable timber, but also on account of 
the lessening of the percent of valuable species in the stand. 

Today, most of the best woodlots in Maine are composed 
chiefly of white-pine, and these are situated, for the most part, 
in the south-western part of the State, thought there are, of 
course, many excellent woodlots outside of this part ; but the 
growth is not so rapid, nor are the economic conditions as favor
able for the growing of timber on small areas outside of that 
section. 

Many farmers by giving a little care and attention to their 
woodlots have profited by thousands of dollars even within the 
past decade, and the prospects of good financial returns from 
growing timber are today better than ever. Clear-cutting with
out making any provision for the replacement of trees of any 
kmd on the area is a great mistake, for much of the land now 
occupied by woodlots is absolutely unsuitable for agriculture, 
and can be profitably utilized only for tree growth. It must 
always be borne in mind, that, besides producing timber, for
ests build up the soil, conserve water, and help to prevent ero
sion. 

Burning over recently cut areas is generally a mistake, for it· 
destroys the natural condition of the forest floor, exposing the 
soil to the excessive drying of sun and wind, and greatly de
creases the chances for securing reproduction of the better 
species; while the light, winged seeds •of birch and aspen are 
blown in and soon take possession of the area, finding on the 
exposed mineral soil the most favorable place for germination. 

It is possible that some of the land owners in the State may 
not be familiar enough with the laws of the State to know that 
two bills to encourage planting have already been enacted. One 
passed in 1872 and revised in March, 1909, provides for an ex
emption from taxation for 20 years for all lands planted with 
not less than 640 trees to the acre under certain prescribed condi
tions; and the other passed in January, 1909, ( Senate Doc
ument No. 16o.) provides for the distribution of prizes at stated 
periods for the best plantations in the State. This latter is 
known as the Benj. C. Jordan fund and consists of five cash 
prizes ranging in value from $500 to $25. Complete informa
tion as to the terms required of competitors for these prizes may 

◄ 
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be obtained on application to the Forest Commissioner by whom 
the awards are made. 

For the individual owner of woodland in Maine, there is no 
tree better suited eithei: for r~generation by methods of· natural 
reproduction or for planting, than the white pine; and, there
fore, its chief characteristics will be described in detail and direc
tions will be given for the best methods of treatment for this 
species in particular. 

SPECIFIC CHARACTERISTICS OF WHITE PINE. 

( Pin us strobus, L.) 

Form and Size: On suitable sites, white pine grows to be 
one of the largest of the Eastern conifers, often attaining a 
height of from IO0 to 150 feet and a diameter of from 3 to 5 
feet, and often reaches an age of 250 or more years. 

Very little virgin timber is now left in the State, however, and 
present stands do not as a rule average over 12 or 18 inches in 
diameter. Trees grown in forest form, that is close together, 
have straight, column like trunks clear of branches for 50 or 100 

feet from the ground and open, irregular crowns while trees 
grown in the open have a more branchy and irregitlar form. 
The bark near the base of old trees is dark-brown and deeply 
furrowed, but it becomes thinner, smoother and of a lighter 
color further up on the trunk and also on young trees. 

Local Range: White pine will grow throughout the whole 
of Maine, and its chief advantage for cultivation as a timber 
tree lies in the fact that though it makes its best development 
and most rapid growth on fresh, deep, sandy, well drained soils 
with a porous subsoil, yet it readily adapts itself to either dryer 
or more moist situations. It will grow on the dryest sands and 
on steep, rocky slopes, and also on moist clay flats; but it will 
not grow in low swampy places that are subject to periodic flood
ing. It will make excellent growth on non-agricultural lands, 
and is the best tree for reforesting burned or cut-over areas in 
this region. It will also make a very satisfactory wind-break 
or shelter-belt in exposed situations. It is wind firm and frost
resistant to a remarkable degree, but it should not be planted too 
near the sea coast since _it can not well withstand the strong, 
salt-ladened sea breezes. 
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Types: In the natural states there are three distinct types of 
white pine stands in this State. They are: 

I. Pure white pine stands such as are common on old 
fields where over 80% of the trees in the stand are 
White pine. 

2. White pine mixed" with other conifers, spruce and fir 
being most common in the mixture. 

3. White pine mixed with hardwoods, birch, maple and· 
beech in old stands, and poplar and aspen in young 
stands. 

The first type is found chiefly on abandoned fields that have 
been reforested by natural regeneration, and this is the type that 
is most common in the south-western part of the State, south 
of the Androscoggin River. -The other two types are general in 
their distribution. 

Ability to Endure Shade: The seedlings, when young will 
endure and in fact will profit by considerable shade; but after 
the first few years, the trees require full light for their best 
development. They should, therefore, never be planted with 
any other trees that have a more rapid height growth for these 

·· 1atter would eventually overtop the pine and kill it out by ex- ,.J 
cessive shading. 

Rate of Growth: Figures taken from growth studies of 
plantations throughout New England show that the growth of 
these stands is more rapid than it is in the virgin forest of the 
same species, averaging from 1-4 to 1-3 of an inch each year. 
At this rate saw-timber may be produced in 6o to 70 years, and 
timber suitable for the making of box-boards, pails, and match 
stock in about half that time. 

Quality of, Wood: White pine is one of the best of our east~ 
em species for general construction, but the supply for this 
purpose is no longer equal to the demand. It is light colored, 
easy to work, does not warp or twist, and has a moderately soft, 
smooth, straight grain. 

Second-growth timber is apt to be inore branchy and the lum-
ber from it is therefore more knotty than that from virgin '-f 

stands, but even this lower grade lumber finds a ready market 
for box-boards, pail-staves, woodenware, straight-staved cooper-
age and match stock. Being mostly sap wood, it is not as dur-
able in the ground or in exposed places as the older pine. 
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· Complete utilization is· possible, the· edgings being made ·into 
kindling and the shavings baled and sold for· bedding. 

Enemies: Yonng stands are susceptible to s_evere injuryfrptn 
fire on account of the thin bark of the trees at this stage of tf1eir 
development. It is necessary, therefore, to carefully exclude 
fire from plantations or areas being restocked by methods of 
natur2tl regeneration. Olcler trees are· more resistant but fire 
injures even these to a considerable extent. · · 

After the trees are a little older, say from 5 to 20 yeais old, 
the greatest .cause of damage is the white pine weevil, (Pissodes 
strobi, Peck.) a small snout beetle which in the larvae stage 
quries itself under the bark of the leading shoot. It seems to 
pref er the best and most thrifty specimens in the stand. 

Th~se tiny white worms eat their way through the living cam
bium which is between the wood and the bark, and by so doing 
usually succeed in girdling the shoot which is as a rule the lead
fog shoot, causing it to turn brown, wither, and die. A side 
shoot then usually takes the place of the injured leader, but this 
causes a crook in the tree at this point, making a deformed stem 
right in the most valuable part of the tree, ( the butt log), and 
thereby greatly lessening the merchantable value of the tree. 
'The only remedy is to cut off the. affected shoots and burn them 
while the grubs are still in them. This will prevent them from 
spreading to other trees, but will not, of course, . save the a f
f ected trees. Spraying with a preventive wash consisting of one 
pound of whale-oil soap dissolved in 100 gallons of water with a 
little paris-green added, may keep off the weevil. 

Animals should not be allowed to graze on planted areas or 
on those about to be reforested by natural methods. The dam
age done by them is chiefly in breaking and trampling the young 
seedlings and in packing the s_oil, since they seldom eat the pine 
tops on account of the resinous material contained in them 
which is distasteful to most animals. 

Reproduction: White pine does not sprout but reproduces 
only from seed. The seed is in the cone or "burr" as it is,some
times called. These are borne on the under side of the branches 
and near the end and they consist of many scales arranged 
spirally on a central stem. On the upper surface of each fer
tHe scale, two seeds are developed, each having a film-like wing 
attached to it. This wing is about four times the length of the 
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~~ed jts~lf, and acts as. a sort of saU thereby ,facilitating the 
·distribution of the s,eed by means of the wind whei:i the cones 
open. ,+ 

'. '. The l~gth of the seed with the wing attached is from ¾ of an 
-~~ch to, I inch in }ep.gth and from I-IO to ¼ :of an inch in thick-
f~SS. • _ - : . , 
· Jt takes two·year~ for the seed in these cones to matur.e, and 
'the mature cones ~re from 4 to 6 inches iong. The cones are 
l.1$Ually borne : on~y · on 3 or 4 whorls of branches at the 
:tpp of the tree, bttt trees grown in the open- -produce more seed 
i~an those grown in the forest. · , _ 
··: Trees-may b~ar seed when 20 years old, but these seeds are 
'~ot usually very fertile, an<l crops of good seed are not produced 
as a rule before the trees are from 30 to 35 years okL After 
,that age, some seed is usually produced each year, but' large 
~rops of seed occur only at intervals of from 5· to 7 years. The 
:.rear of abundant seedit1g is called a seed-year, and it is impor
tant to note when· these occur when methods of natural repro
;c1uction_ are being u&ed. During the last week of August or the 
p,rst of September, two-year-old con~s turn brown and begin t9 
'9peri, most of the seed escaping by the middle or end of Septem
'ber. Most of this seed falls within a ·few hunrlred feet of the 
:l?~rent tree, l>ut with a strong wind sorpe of the winged seed_s 
m_ay be borne as far as half a mile or even a mile in some cases. 
:. : ~bout So% to. 90% of the fresh seeds germinate under 
,£3:vorable conditions. __ The seed may also be kept over to1 
'several years, but the germination average is very much reduced, 
.~eing only 40% to_ 50% in the secon·d year and less each year 
~fter. · It is,· therefore, very desirable to procure only fresh 
:~~eel for planting. -

MANAGEMENT OF .THE WOODLOT. 

Besides protection from fire and grazing, the practice of good 
forestry by the individual resolves itself into the observance of a 
few ~ry simple rules of management. The· method of treat• 
ment used will, of course: vary considerably with the present 
condition of the stand· and the purposes of the owner. The lat
ter. must first be decided upon by the owner in each particular 
~ase; but for a better uriderstanding of the former, stands may 
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be-· 9ivided into three groups : Young stands, varying in· ;i.ge 
£rpm ~o to 40 years. Middle aged stands, from 40 to -8o yeari9 
·<>ld. Old or maturestands, 8o years old or over. 

YOUNG STANDS, 20 'tO 40 YEARS OF AC~. 

In y01ing stands the trees are usually too much crowded 
·for thrifty development .. There are too many trees to the acre. 
and many' of the trees of the better species are being choked 
.and suppressed by the quicker growing but less valuable ones. 
In this case thinnings, or improvement cuttings as they are more 
properly calle~, are beneficial to the growth of the trees. that are 
·left in the stand. They are advisable, from a financial stand
point, only' when the material taken out in the cuttings is large 
·enough to be utilized· in some way. In the improvement cutting, 
all trees that· are dead, all that are hopelessly suppressed, and all 
those of inferior species that are interfering. with the develop
·ment of the'better. trees should be removed. The chief purpose 
-of all thinnings of this kind is not to produce merchantable ma• 
1:crial, but to improve the growth and development of the · re-
·riiaining. trees. . . 

By tlie removal of certain trees, the remainder have a chance 
.to expand their crowns and also ha;e the benefit -of all of the 
·.available. nourishme_nt that is in the· soil, and are therefore able 
-to make faster growth than if they were crowded and hampered 
.. by their undesirable neighbors. · For this reason, thinnings "£ 
this sort shorten the time needed to. grow the trees to a desi-red 
size.: · They may, therefore, prove to be a good and far sighted 
policy even in ·cases· where the material removed is not valuable 
enough to pay for the operation at the present time. 

MIDDLE AC:ED STANDS, 40 To Bo YEARS OLD. 

Later on in the life of the stand after the improvement 
-cuttings have been made or the natural law of the survival of the 
fittest has been allowed to run its slow course, slightly heavier 
thinnings are made in order to provide additional growing space 
for the remaining trees. 

In this thinning all dead and down trees, all crooked, sup
pressed, dying or badly injured trees should be removed. This 
-opening up of the stand to more light and growing-space will 
greatly accelerate the diameter growth of the remaining trees. 
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Care should· be· taken not to open up the stand too much, btit 
to maintain a complete .crown cover for the forest floor, so far· 
as it is possible. If too many of the trees are removed, the stand 
is subjected to several clangers, for if the protection afforded by 

· the surrounding · trees is suddenly removed, the trees are much 
more subject to be thrown or broken by the wind during severe 
storms. The exposure of the soil to drying by wind and sun is 
also increased, and even if the trees are not affected by any of 
these causes, they are apt to become branchy and of poor form 
for merchantable logs. 

Pruning: Pruning the live branches of white pine or of coni
fers in general is never advisable since it is not only an economic 
waste but is often positively injurious. 

The pruning of dead branches does no harm to the tree, but 
ir is seldom advisable. In fully stocked stands this process is 
taken care of by nature, and it is not necessary if the pine is to 
be cut for box-boards, pail, or match-stock. The expense of 
the operation may, however, sometimes be warranted if the tim
ber. is. to be grown_ for the purpose of producing saw-timber at 
the a:ge of from 70 to 8o years. In such cases pruning is usually 
done when the startd is from 25 to 40 years old. The branches 
should be cut off smooth and as near the main stem as possible 
without injuring the bark of the stem. They may be cut with an 
· upward blow 6f an axe or marking hatchet, and are usually re-
~ moved about as far up on the stem of the tree as a man can 
'conveniently. reach. 

Thinning: . Methods of thinning are shown in the illustra
tions. The descriptions and the figures follow. 



FIGURE I. Pure stand of White Pine. Diameter, 5 to 10 

inches; height, 45 to 55 feet. The stand is i~ need of simple 
improvement cutting. The trees to be removed on this prin
ciple are numbers 2, 4, 5, 7, and 9, all of which are either sup
pressed or partially suppressed, but still restricting the crowns 
of the better trees beside them. The trees left are vigorous 
er.ough an<l thick enough to restore the cover in a few years. 
The lower diagram shows the stand before thinning, and the 
upper diagram the same stand after the trees marked for cut
ting have been removed: 

• 

FIGURE 2. A stand of White Pine mixed with Gray Birch. 
Age, 25 to 30 years; diameters, 4 to 7 inches; heights, from 30 
to 35 feet. J'he treatment is the removal of inferior trees which 
are crowding the better individuals. The Gray Birches, ·besides 
having almost reached maturity, are crowding the more valu
able Pines. White Pine 2, 3, and 5 should be cut to relieve 
I, 4, and 6; 9 to relieve 8 and IO; II, 12, and 14 because they 
are either overtopped or falling behind. Gray Birches 11 2, and 
3 should be taken out to release the better trees which they are 
crowding. Lower cut before cutting; upper cut after cutting. 
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For description of figures see pa~e I I. 
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For description of figures see page I I. 
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FIGURE 3. Mixed White Pine and Oak. Diameters, 5 to 8 
inches; heights, 30 to 35 feet; age, 30 to 40 years. This stand 
furnishes a good example of the need for cutting both in the 
dominant and the subordjnate class of trees. Of dead, sup
pressed, or partially suppressed trees, the best of which are 
already succumbing to the main crop, White Pines 1, 2, 3, 5, 
and 8 and White Oaks I and 2 are cut to relieve the leading 
individuals beside them and to utilize the wood before it decays. 
Of the dominant trees, Red Maple 1, a comparatively inferior 
species, is cut because it is beginning to over'top White Pines 
6 and 7, both thrifty trees, and together more valuable than the 
Maple. The decision in such cases must depend on the relative 
health and value of the upper and lower trees. 



.L 
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For description of figures see opposite page. 



F1CURE: 4. White Pine in mixture with White Oak. Domi
nant trees 4 to 7 inches in diameter, 30 feet in height, and 25 
to 30 years old. The treatment required· is a light improve
ment cutting of a stand too thick for its best development, Such 
are White Oaks I and 3, Black Oak 1, and White Pine 6. In 
all these cases the trees cut are not sufficiently behind the others -"-. 
in height and· development to be unmistakably in need of re-
moval, but they are all either defectiv·e or so placed that the 
crowns of adjacent trees will be able to utilize the room. The 
lower diagram shows the stand before, and the upper diagram 
the same stand after· the cutting recommended. 



,. 

For descriptiot1 of figures see opposite page. 
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MATURE STANDS, 80 YEARS OLD OR OLDER. 

In old or mature stands, cuttings should be made in such 
a way that natural reproduction will quickly follow in the open
ings made throughout the stand .. If possible these cuttings 
should be made the year before a good seed-year in order to ob
tain the best results and to insure the succession of the right 
species. If the openings are made too long before a good secd
year, grass and weeds soon come in and sometimes also the less 
desirable tree species, and take complete possession of the 
ground. 

In the final cutting or harvesting of the crop, some provision 
should be made for the leaving of seed trees to assure the natural 
replacement of the old stand ~y young pine seedlings. 

Nearly all of the white pine woodlots are at present cut clean 
and the logs sawed by a portable mill placed at a convenient 
point on the lot. This is the best and cheapest method and in
cludes in some parts of southwestern Maine the working up of 
the tops for fuel. Very rarely is any provision made for the 
natural seeding· of the ground cut over. This is the point of 
vital importance for Maine, because pine land is of little value 
for agriculture and should be made to yield crop after crop of J. 

pine. Most of our waste lands here are just as good quality as 
the forest lands of northern Germany or the southern part of 
the Scandinavian Peninsula and they can be, and should be made 
as productive. Although the present owner of the pine land 
may not himself cut the second crop of timber, he will have the 
satisfaction of knowing that the value of his land is constantly 
increasing while if left to itself it would soon deteriorate and be-
come almost worthless "waste land." 

Cutting so as to get a natural replacement of the pine by young 
pine seedlings costs the owner but little if any outlay of time or 
money, while it makes sure another crop of trees instead of al
lowing the land to. become barren. or to support. only. a scanty 
growth of bushes and gray birch. ' This waste condition that is 
so frequently seen throughout the State arises directly from the 
lack of trees to provide natural seeding. ~ 

There are two . methods of cutting, either of which may be 
used successfully on the woodlots of Maine. 

The Scattered Seed-tree Method: Every acre of a pine 
woodlot has usually two or three trees on it that are short-
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holed: and low-faanching because they began growing in a~h 
vance of the rest and received full sunlight. Very frequently; 
these few trees did the original seeding for that land~ They: 
do not pay for cutting and sawing or at best bring a very. 
small return. Such trees, however, have a very great value as, 
seed-trees, since they are wind firm and will not die from ex-· 
posure after the others have been cut down. Spindling, slender 
trees if left for this purpose will surely die or be blown -down. 
Four or five pines are sufficient to seed one acre, provided they 
are sufficiently old to bear plentifully. They should be left on 
the western half of the acre, if possible, since the prevailing 
winds are westerly during the time of year that the seed escapes 
from the cones. 

If it is desired to burn up the branches and tops after lumber
ing, the debris must be removed from the foot of the seed-trees. 
If there is little danger from fire these tops may remain and will 
soon decay after the young growth gets started. A light growth 
of birch may first occupy this cut-over land but this will serve 
as a protection to the tender pine seedlings which will appear 
later beneath them. The birch should, however, be removed 
when the young pines are well established. 

The Strip Method: This method may be used to a1vantage 
where the woodlot is a large one. Successive strips of the for
est are cut, beginning on the east side of the tract and working 
west, or in other words, at right angles to the prevailing winds. 
Advantage may be taken of a seed-year for the time· in which 
to cut one strip. The seed-years can be judged by the presence 
of little cones in the tops of the trees during the previous year~ 
The strips should be not more than two or three times as wide 
aR the trees are high if a complete seeding of the ground is 
desired. The wind will blow the seed from the adjacent woo<ls 
over the newly cut land and after a few years, the seedlings 
having appeared, a new strip may be cut and so on until the 
land is all lumbered and naturally re-seeded. The natural prin
ciple on which this method is based may be understood by noting 
the thick reproduction of pine in pastures or old fields on the 
easterly side of any pine woodlot. 

Where no method of establishing a new stand by natural re
production can be practiced, planting will have to be resorted to. 
This involves a greater expenditure at the outset but will of ten 



be a profitable investment. However, anyone: following these
few simple rules may be reasonably sure of a fair profit .on the 
investment which he has left in his woodlands, and he may, 
moreover, have the satisfaction that is felt in knowing that every 
part of his property is being pnt to its best use. 

Very frequently open, scattered stands of white pine repro
duction with short, branchy trees may be greatly improved by 
inter-planting with seedling stock between these trees in order to 
form a complete stand.· As the newly planted trees grow, they 
will gradually shade out the lower branches of the older trees 
.and the value of· these trees will be increased as well as the gen
eral increase in the value of the stand on account of being folly 
stocked. . 

While in this case an absolutely uniform spacing between the 
trees will not usually be possible, an attempt should be made 
to have all the trees in the stand about six feet apart at the 
time of the planting. 

When considering the advisability of using any sort of prac
tical foreshy in the management of a tract, the question which 

. very naturally arises is: How long a time will it take to pro- j. 

. duce merchanta}?le timber, and what will this timber be worth 
when ready for the market? In other words, what kind of an 
investment is the practice of forestry for the individual from a 
financial standpoint? The following figures, taken from the 
United States Forest Service Bulletin No. 63, will best answer 
these questions. The data from which these figures were ob-
tained were collected from actual stands of white pine in the 
New England States, and they are the most authentic and au
thoritative figures obtainable at the present time. 
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Rate of Growth in Diameter of Dominant White Pine~ 

Age. Diameter in
side bark. one 

foot bigh. 

Average annual Average time 
growth for required to 

each 10 years. gtow:·one 
lncb. 

Years , , Inches Inches : Years: 

10 1.3 0.13 8 
20 5.8 .45 2 
80 9.3 .85 3 
40 11.8 .25 4 
50 18.8 .20 5 
60 15.8 .28 5-
70 17.4 .16 6 

--~-----

Volume of Single White Pine Trees. 

Diameter Volume Diameter Volume 
4½ ft. bigb. excluding 4½ ft. µigb. .excluding 

bark. bark . 
. " 

Inches Cords 

I 
Inches Cords 

4 0.025 11 0.215 
5 .030 12 .260 
6 .045 13 .305 · 
7 .065 14 .355 
8 .090 15 .415 
9 .120 16 .490 

10 I .165 ··········· .... ················ 

.Yield of Fully Stocked Stands of Second-Growth White Pine-

Age of Average Total trees 
stand.· beigbt. per acre. 

Years -I--;:; 
10 I 5 15 9 

: I ~: 
80 I 32 
85 45 
40 54 
45 62 
50 68 
55 72 
60 76 

Number 

2,220 
1,700 
1.flOO 
1.810 
1,090 

885 
690 
510 
400 
800 
260 

Merchant
able trees 
per acre. 

Yield 
per acre. 

1 .. N~~•~~ .... C~•~-
1 .......................... . 

...... 400.. . .. . ...... ii: -... 
510 21 
620 · 80 , 
540 88. 
460 .f5 
880 , ,63 

,_ 8001- 65• 
260 80 



Possible Profits To Be Derived from an Acre of Second-Growth 
White Pine of Various Ages. 

PROFIT, 
Value of 

Afe. Yield. land and Total cost 

I 
wood. to date. Total. Avera!e net 

annua ~. 

Years eo,~ I Dollars Dollars Dollars Percent. 

10 ............. 4 oo• 5 50t ................ . ............... 
15 ·············· 4 00 6 57 ................ ··············•· 20 ...... ii"""' 4 00' 7 94 .. • .. · · 49 ·si .... ....... io:9 ..... 
25 59 00 9 69 
so 21 109 00 21 04 87 96 11.0 
85 80 154 00 43 8l 110 19 10.0 
40 88 194 00 80 33 113 67 8.8 
45 45 229 00 133 55 95 45 7.2 
50 68 269 00 207 26 61 74 5.7 
55 65 829 00 807 95 21 05 3.4 
60 80 404 00 446 117 ................ ·············••,• 

* It Is assumed that the lan4 ls worth 14. and that until the stand Is. 25 years old U 
bu no greater value. From that time on the price that the wood will bring Is added. 

t This figure ls thtualue orthe land plus 12 cents per year paid for ten years, wltb 
Interest compound~-~nually at 51, · 

i Tbls and succeeding figures bl. ~bis column are I J of the value at the end of the 
preceding pert~. paid tor 6 years with tuterest compounded annually at 5-J, 

These figm;e_s_ show that the profits in _ second~growth white 
pine may be ~s high as. 11 per cent per year where the land is. 
valued at not: o,ver $4 per acre, the annual outlay is not over 12 

cents per acre, and the stumpage price of the wood is not less 
than $5 per cord. The i11terest rate culminates at about the thir
teenth year, yet the lot pays a good profit up to ,he time it is 50 
years old, and many owners prefer to hold their timber for the 
~ighe,r returns, though the_ latter years do not yield so high a 
rate of in,terest as ~he earlier. 

In considering this question of profit it should always be re
membered that a low initial cost always prolongs the time dur
ing which a profitable rate of intere·st can be earned. In other 
words, if land in this section is worth only $2 per acre instead of 
$4, the interest accumulates. more slowly, and profits are pro
longed in proportion. Further, these figures must be taken 
only as indicative of what white pine lots may yield in New 
England. The actual returns from any tract may be higher or 
lower, according to the local conditions and the, way the owner 
counts the annual costs.. . 

y 
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Pr.AN'l'ING. 

All methods of securing reproduction by means of natural 
regeneration presuppose the existence of a mature stand of the 
desired species, or at least seed-trees of that species. Where 
these are absent, planting must be resorted to. As to which of 
these two methods of reforesting is the most desirable will de
pend on a number of local circumstances in each particular case, 
the most important of these are the soil, the site, and the eco
nomic conditions in the locality where the reforesting is to be 
doo~ . 

While planting costs more in the beginning, many arguments 
may be advanced in favor of this method. The results are surer 
and the stand is established in a single year while natural re
generation is a slow process requiring a period of years, usually 
ten or hlore to ·be successfully accomplished. Furthermore, in 
planting, the distance between the trees is equal from the start 
giving all the trees in the plantation an equal chance, while 
in the natural method the seedlings are usually more· or less 
s-cattered in patches or groups which may be. very thick in some 
places but of unequal distribution over the area. The equal 
spacing established by planting gives equal root and crown space 
for the development of the small trees and makes all of the fur
tber operations in the management of the .stand much easier. 

' Plantations should be started from nursery grown stock rather 
than from seed sown on the area direct. Direct seeding is ex
pensive and is not usually very successful here. Never plant 
the cones. Very of ten they have no fertile seeds left in them 
and if they have it is a wasteful method. Where only a few 
hundred plants are needed, it is . usually cheaper and always 
easier to buy them from a nurseryman than to raise them. 
There are now in this country many dealers in forest tree seeds 
and seedlings who make a specialty of this kind of stock. A list 
of these dealers will be sent on request to all applicants. ( Ad
dress the request to the Department of Forestry, University of 
Maine, Orono, Maine.) 

It is probable that within the year a forest tree nursery will 
be established in connection with the State forestry department· 
which will be able to supply seedlings at the actual cost of prer 
duction to prospective planters in the State. · 

Stock purchased from dealers should be secured in the early 
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spring just at the time that it is desired to set out the plantation
On arrival, the seedlings should · be unpacked immediately and' 
note taken of their condition. Careless packing and delay in 
transportation may have injured some of the seedlings so that 
they are ~ot fit to plant. In this ca~e, claim should be made on 
the shipper or the. transportation company whichever is at fault. 

After being unpacked, the young seedlings should have·• 
their roots dipped in a pail or puddle of thin mud. If not plant
ed immediately, the plants should I be "heeled-in." This heeling··. 
in process consists of having their roots and stems entrenched' 
and well covered with earth firmly packed down over them, 
care being taken not to cover or injure the foliage or tops of 
the trees. They should never be allowed to dry out, but in a 
shady place the plants thus treated may be kept for several weeks .. 
if necessary awaiting a convenient planting time. 
. Two or three year old seedlings are sufficiently large for plant-
ing. in most cases, but two year old transplants, that is seedlings. 
that have grow_n one ye_ar in the seed-bed _and have then . been 
transp-lanted f~r .one_, year:'s growth in a transplant bed, have 
as:.~ rule better developed ro9t systems and are therefore better·· 
plants for use under le:ss ~avoable ·conditions of soil or site. 

METHOD OF PROPAGATION. 

. If many thousand pt'ants -~re to be t.tsed by one owner or in . 
one neighborho'9d, it is cheaper to' raise them from the seed. If· 
the trees are to be.grown in a home nursery, the seed may b_e pur-. 
chased, but a large saving may be made by collecting it in the -
neighborhoo4, if .this can be done_. Cones should be gathered 
during the latter part of August or in September before they -
begin to open. They may be picked from standing trees,. or· 
from felled trees if lumbering operations are being conducted 
nearby. When gathered, the cones should be spread out on a . 
sheet or floor, where they will be exposed to the sun, yet pro-
tected from wind and rain. Within a week they will open and 
allow the seed · to drop out. A thorough stirring will separate• 
the seed; after which the cones may be raked away. One bushel 
of con_es will yield oi:ie-half a pound to I pound ·of clean seed,. 
which will average from 29,000 to 30,000 seeds per pound. 
Seeds may be stored over winter by placing them in small sacks. 
~d hangi11g the sacks· in a cold, dry p~ace. 



The most successful method of raising seedlings is by sowing 
"the seed in nursery beds. Seed beds should be composed of fine, 
loose, fairly fertile soil, moderately moist but always well drained. 
The soil must nof be too rich; otherwise the seedlings will suffer 
when transplanted to the less favorable conditions of the perma
·nent site. A convenient size for seed beds is 4 by 12 feet, with 
-a path about I8 inches wide between the beds, so that the plants 
·can be weeded and cared for with ease. The seed should be 
sown in drills 4 to 6 inches apart, or broadcast over the beds, 

-and lightly covered with fine earth. Sowing should not begin 
until the· ground is warm enough to cause rapid germination. 
Seed may be safely sown at the time garden vegetables are 

·planted. After a seed bed is sown the surface should be 
"'firmed" with a board or light roller. 

The plants will begin to appear in from 3 to 5 weeks. Like 
-other conifers, they will require partial shading during the first 
season, but subsequently can endure full_ sunlight, especially in 
New England. A shade frame of lath supported 18 inches 

..above the bed will serve the purpose. 
One pound of white pine seed is sufficient to sow 500 linear 

feet of seed drill, or about 200 square feet of surface, with drills 
·6 inches apart. Even with proper care some seeds may fail to 
_germinate promptly, but about rn,ooo plants may be expected 
from every pound of fertile seed sown. White pine seed retains 
its vitality for several years, and when kept in cold, dry stor
.age a fair percentage has been known to germinate after five 
years. Fresh seed, however, is always to be preferred. 

Two years after sowing, the· seedlings should be transplanted 
fa the spring from the seed bed to nursery rows, in order to 
-develop a good, fibrous root system. They may be set out 3 
inches apart, in rows from 12 to 18 inches apart. The roots 
should be set slightly deeper than they were before. The best 

-h1ethod of transplanting is to open a shallow trench of the proper 
·depth with a spade, and set the plants by hand, carefully cov
-erfog the roots of each plant with fine soil and gently firming it. 
Transplants, if thoroughly cultivated and weeded, will be ready 
for fin~l planting at the beginning of the fourth season. At this 
age they should be from 6 to 9 inches high and have a well-de-
veloped system of fibrous roots. . 

In the early stage of the white pine a very injurious fungus 
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must be guarded against. If the soil becomes soaked, or suffi
cient light and air are withheld, ideal conditions for the action 
of the fungus exist, and the result is the "damping off" of large 
numbers of the young trees. In shaded seed beds, when the 
quantity of rain is sufficient to endanger th.e young trees, the 
damping off may be checked by so raising one side of the shade 
frame that it acts. as a partial roof. Dry sand sprinkled over 
the seed bed will usually tend to hold the fungus in check. 

Birds and field mice are often very troublesocne around con
iferous seed beds. If danger from such sources is expected, 
the seed may be coated with red lead mixed with linseed oil be
fore sowing. This is distasteful to most birds and rodents and 
is usually quite effective. · Another method is to protect the beds 
by wire netting and similar devices until the seedlings 'are suffi
ciently developed to be free from danger. 

SETTING IN THE FIELD. 

White pine seedlings should be planted on the permanent site 
in the early spring when the ground is dry enough to work. tn 
most cases the site will not need preparation previous to planting. 

The roots must not be allowed to become dry during the plant
ing. Even brief exposure of the roots to the sun and air wilt 
cause the plants to die. 

The distance apart at which the plants should be set depends. 
upon the character of the site and whether the pines are to be 
planted/in mixture wit~ some other trees or in a pure stand. The 
usual distance is 6 by 6 ft. apart. In this region white pine is usu
ally planted in pure stands, but it also produces excellent forest 
conditions in mixture with a number of other species, the chief of 
which are, European larch, Norway spruce, red oak, and hard 
maple. When planted in mixture with larch, the pine should' 
constitute two-thirds of the stand. 

Mixed with the other species, the stand should be composed' 
of an equal number of white pine and the associated species 
planted alternately. On account of the increased danger from 
insect and fungus enemies, it is advisable not to start planting· 
operations too soon after logging. 



2,7 

CARE AND CULI'fVA 'fION. 

Cultivation in this region is unnecessary. Persistent dead 
branches should be removed when possible, but it is not advisable 
to prune live ones. When there is a demand for small material, 
the stand may be profitan1y thinned, as described in detail, at the 
age of from 20 to 30 years, removing at the same time all sup
pressed or intermediate trees which are not needed in the stand 
to shade the ground or to assist in naturally developing the large 
trees. 

Fire must be kept out of these stands, since the bark of the 
young trees is thin and easily damaged, and injuries from this 
source cause rapid decay. 

Information regarding general nursery practice and plant
ing may be obtained from the publications of the Forest Service, 
which may be procured from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., for a nominal 
price. 

Insect damage, if serious, should be reported promptly and 
r-- specimens of the affected parts sent to the Maine Agricultural 

Experiment Station, Orono, where they will be identified and 
measures suggested for their control. 

SOME PUBLICATIONS FROM WHICH ADDITIONAL INFOR-
MATION MAY BE OBTAINED. 

Bi-annual Reports of the Forest Commissioner of the State of Maine. 
U. S. Department of Agriculture Year Book 1899, 1905 a1Jd others. 
U. S. Forest Service Bulletin No. 42, The Woodlot. (Now out of 

print.) 
U. S. Forest Service Bulletin No. 45, Planting of White Pine in New 

England. Price 20c. 
U. S. Forest Service Bulletin No. 63, The Natural Replacement of 

White Pine on Old Fields in the New England States. 10c. 
U. S. Forest Service Bulletin No. 761 How to Grow and Plant Coni

fers in the Northeastern States. 
~ U. S. Forest Service Circular No. 67, White Pine Planting Leaflet 

free on application to the U. S. Forest Service. 
U. S. Dept., Agri. Farmers' Bulletin No. 2281 Forest Planting and 

Farm Management. Free. 
U. S. Dept., Agri. Farmers' Bulletin No. 173, A Primer of Forestry I. 
U. S. Dept., Agri. Farmers' Bulletin No. 3581 A Primer of Forestry II. 




