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ANNOUNCE:\JENTS. 

EsTABLISHl\n;N'r oF 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 by the :\ I aine 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 be the object and duty of said experiment stations to 
conduct original researches or verify experiments on the physi
ology oi plants and animals; the diseases to which they are sev
erally subject, with the remedies for the same; the chemical 
composition 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 manure,::, 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 
deemed advisable, having clue regard to the varying conditions 
and needs of the respective states or territories." 
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The work that the Experiment Station can undertake from 
the Adams Act fund is more restricted and can "be applied only 
tc, paying the necessary expenses of conducting original re
searches or experiments bearing directly on the agricultural 
industry of the United States, having clue regard to the vary
ing conditions and needs of the respective states and territories." 

Any resident of Maine concerned in agriculture has the right 
t(' apply to the Station for any assistance that comes within its 
provmce. 

INVES'l'IGA'rIONS. 

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 ~pread over the 
whole field of agricultural science. It has continuecl 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 ancl animals, orchard and field experiments, poultry 
investigations, and entomological research. 

INSPEC'I'IONS. 

The inspection of food and drngs, the inspection of fertilizers, 
the inspection of concentrated commercial feeding stuffs, the 
inspection of agricultural seeds, and the testing of the graduated 
glassware used in creameries, are entrusted to the Station 
through its director, ,Yho is responsible for the execution of the 
public laws relating to these matters. The cost of the inspec
tions is borne 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 arc at the University of Maine, 
Orono. Orono is the freight, express, post, t~legraph and tele
phone address for the offices and laboratories. 

Visitors to the Station will find it convenient to leave the 
steam cars at Bangor or Old Town, as the railway station at 
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Orono 1s a mile from the Vniversity. Bangor and Old Town 
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 ro min
utes before the hour. 

HrGHMOOR FAR~I. 

flighmoor Farm, purchased by the State for the use of the 
Station, is located in the town of l\ T onmouth, 2,½ miles from 
the l\Ionmouth station and the same distance from the Leeds 
Junction station. It is on the Farmington branch of the ;\Jaine 
Central Railroad. A flag station, callee! Highmoor, is on the 
farm. ;\Jonmouth is the post, telegraph and telephone address 
for Highrnoor Farm. Both Leeds Junction and :.\Ionrnouth are 
freight and express acklresccs. 

Yisitors arc always welcome. Granges, Farmers' Clubs and 
others desiring to visit 1-Iighmoor Farm are requested to arrange 
elates in advance. 

Every citizen of :.\I aine concerned in agl'iculture 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. 
r n 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 informatio11 on agricultural 
matter, 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. \Vork for the private use 
c-f 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. 
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CORRESPONDENCE. 

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

Agricultural Experiment Station, 
Orono, Maine. 

PUBLICA'l'IONS. 

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 bulletin,, 
and are bound in with the annual report as an appendix thereto. 
l\liscellaneous 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 exchanges. Bulletins which have to do with 
general agriculture and the Official Inspections which bear upon 
the feeding stuffs, fertilizer and seed inspections are sent to a 
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. 



X ,'If AINI~ AGRICUJ,TURAL EXPERIMgNT SL\TION. 

BULLETINS PUBLISHED IN 1910. 

Bulletin 176. The Ligaments of the Oviduct of the Domestic Fowl. 20 
pages, 9 illustrations. 

Bulletin 177. Insect Notes for 1909. 24 pages, 37 illustrations. 
Bulletin 178. An Endomyc:cs from Apple. 20 pages, I4 illu:;trations. 
Bulletin 179. Poultry N otcs. Cio pages, IO illustrations. 
Bulletin 180. Fungus Gnats of North American. Part IT. 68 pages, 

65 illustrations. 
Bulletin r8r. Galls Aphids of the Elm. 48 pages, 72 illustntions. 
Bulletin 182. Four Rare Aphid Genera from Maine. 8 pages, 22 iIIus

trations. 
Bulletin 183. Experiments in Breeding Sweet Corn. 68 pages, 15 illus

trations. 
Digestion E):periments with Poultry. 20 pages, 2 illus-

trations. 
Bulletin 184. 

Bulletin. 185. 
Bulletin 186. 

Maine Appk Diseases. 
Meteorology Fin:inces. 

56 pages, 30 illustrations. 
Index pages 

OFFICIAL INSPECTIONS ISSUED IN 1910. 

No. 19. Fertilizer Inspection. 28 pages. 
No. 20. Feeding Stuff Inspection. 8 pages. 
~o. 21. l\Iiscellaneous Food Materials. 8 pages. 
No. 22. Miscellaneous Food ::VIaterials. 12 pages. 
No. 23. Feeding Stuff Inspection. r6 pages. 
No. 24. Miscellaneous Food Materials. 12 pages. 
No. 25. Food and Drug Regulations. 4 pages,. 
No. 26. Headache Remedies. 8 pages. 
No. 27. Soda \Nater and Jee Cream. 30 pages. 
No. 28. Seed Inspection. r6 pages. 

J\IISCELLANEOUS PUBLICATIONS ISSUED IN 1910. 

No. 371. Blackleg, a Bacterial Disease of potatoes. I page. 
No. 372. Notice to Accompany Bulletin. I page. 
No. 373. List of Publications, 1909. I page. 
No. 374. Letter to Shippers of Maine Seed Potatoes. 4 pages. 
No. 375. Certain Diseases of Maine Potatoes and Their Relation to 

the Seed Trade. 12 pages. 
No. 376. Seed Potatoes and Late Blight. r page. 
No. 377. Home-mixed Fertilizers. 20 pages. 
No. 378. Oyster-shell Bark Louse. 4 pages. 
No. 379. Organic Ammoniates and Mixed Fertilizers. r page. 
No. 380. Insect Notes for 1909. r page. 
No. 381. Invitation Anniversary Exercises. r page. 
No. 382. List Entomological Papers. r6 pages. 
No. 383. Apple Tree Insects of Maine. 68 pages. 
No. 384. Organization of Station. r page. 



BIOLOGY PUBLICATIONS. Xl 

No. 385. Exercises at the Twenty-fifth Anniversary of the Establish-
ment of the Station. 38 pages. 

No. 386. Plant Diseases. 4 pages. 
No. 387. Maine Seed Potatoes. 1 page. 
No. 388. Experiments at Highmoor Farm, 1910. 4 pages. 
No. 389. Apple Tree Insects. l page. 
No. 390. Poultry Notes. 1 page. 
No. 391. List of Bulletins, 1903-1908. 2 pages. 
No. 392. Sweet Corn Culture and Breeding. 1 page. 
No. 393. Practical Suggestions Regarding the Growing of Sweet Corn. 

8 pages. 
No. 394. Poultry Notes. Reprint popular part Bulletin 179. 20 pages. 
No. 395. Poultry Plant Notice. 1 page. 
No. 396. Digestion Experiments with Poultry. 8 pages. 
No. 397. Seed Potatoes, Oats and Corn. 4 pages. 

DIOLOGY PUBLICATIONS-1910. 

In the numbered series of "Papers from the Biological Laboratory." 
No. 16. The Ligaments of the Oviduct of the Domestic Fowl. By 

1Iaynie R. Curtis. l\laine Expt. Sta. Bui. 176, pp. 1-20, 3 
plates. 

:-Jo. 17. On the Inheritance of the Barred Color Pattern in Poultry. 
By R. Pearl and F. l\I. Surface. Archiv. f. Entwicklungs
mcchanik. Bel. XXX (Festband for Roux) I Tei!, pp. 45-61. 
2 plates. 

No 18. Experiments in Breeding Sweet Corn. By R. Pearl and F. l\L 
Surface. :\Ia inc Agric. Expt. Sta. Annual Rept. for 1910. 

Xo. 19. Inheritance in ··BJoocl Lines" in Breeding Animals for Per
formance, with Special Rdcrencc to the ''200-egg'' Hen. By 
R. Pearl. Ann. Rcpt. Amer. Breeders Assoc. Vol. VI. (In 
press). 

No. 20. A Biomctrical Stucly of Egg Production in the Domestic Fowl. 
II. The Searnnal Distribution of Egg Production. By R. 
Pearl and F. :\I. Surface. l,T_ S. Dept. Agr. Bur. Anim. Incl. 
Bulletin I IO, Part II. 
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b. The Relation of the Results Obtained in Breeding Poultry for In
creased Egg Production to the Problem of Selection. By R. 
Pearl. Rept. 30th Meeting Soc. Prom. Agr. Sci. pp. ( of reprint) 
l-8. 

c. Intra-individual Variation and Heredity. By R. Pearl. Proc. Sev
enth Internat. Zoo!. Congress. pp. (of reprint) 1-3. 

d. The Possible Eugenic Bearing of Certain Experiments with Poul
try. By R. Pearl. Eugenic Review, April 1910, Vol. II. 
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•Of Anirn3J Industry, of the United States Department of Agriculture. 



BULLETIN No. 176. 

. THE LIGAMEKTS OF THE OVIDUCT OF THE 

DO:\lESTIC FOWL.* 

By 

l\IAYKIE R. CURTIS. 

INTRODUCTION. 

The oviduct of a laying hen is a large, much coiled tube filling 
a large part of the left half of the abdominal cavity. It is sus
pended from the dorsal body wall and lies dorsal to the abdom
inal air sac. Its anterior encl is expanded into a large funnel 
which is spread out beneath the ovary in such a way that the 
mouth of the tube faces the ovary. In certain exp~rimental 
work on the oviduct which has been for some time in progress 
m this laboratory, particular interest was aroused by the fact 
that when the oviduct is in functional (laying) condition the 
outer portion of its wall in the albumen secreting region is very 
thin. The main part of the oviduct wall is made up of the 
thick albumen and membrane secreting glands. The muscular 
and peritoneal layers are very thin, except in the region of the 
uterus and vagina. Notwithstanding this fact the oviduct is 
capable of very marked and long continued peristalsis. One is 
impressed with the fact that there is apparently a great dispro
portion between the amount of musculature in the walls of the 
duct and the degree of physiological activity of this organ. It 
seems to the observer impossible that so powerful a peristalsis 
can he maintained solely by so very thin a muscle layer. 

* Papers from the Biological Laboratory of the Maine Experiment 
Station. No. 16. 
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This apparent disproportion between structure and function 
led to the undertaking of the present investigation. It was 
desired to determine whether there did not exist some other 
muscular apparatus besides that intrinsic in the oviduct wall 
which could aid in the peristaltic activity of the organ. As 
a matter of fact it was found that there is a highly developed 
muscular apparatus in the ligaments of the oviduct. This mus
culature is directly connected with that which is intrinsic in the 
oviduct. Its existence at once gives the clue to the solution of 
the puzzle of the apparent disproportion between structure and 
function in the physiology of the oviduct. It appears that this 
disproportion is only apparent, not real. 

The purpose of the present paper is, (a) to describe the liga
ments which suspend the oviduct from the body wall, maintain 
the convolutions in the tube and hold the funnel in position to 
receive the mature yolks from the ovary, and (b) to describe 
the bundles of nmscle fibers which occur in these ligaments and 
are continuous with the musculature of the walls of the oviduct. 

Tm-: DEvELOP1vrENT oF THE OvmucT AND ITS LrGAi\L8NTS. 

The relation of the oviduct to its ligaments is clear when 
studied in the light of its origin, development, and growth. 
The present study began with the oviducts of chicks just out 
of the shell but in order to make the relations of the duct more 
easily understood it will be well to begin the account with its 
ong111. The embryological facts presented are taken from 
Lillie's':' description. 

The formation of the oviduct is preceded by the thickening 
of a strip of peritoneum on the surface of the Wolffian body 
immediately ventral to the vVolffian duct. This strip of thick
ened peritoneum, the tubal ridge, appears on the fourth clay of 
incubation. It first arises at the anterior end of the vVolffian 
body and differentiates rapidly backward to the cloaca. Soon 
after its formation a groove appears at its cranial end. The 
lips of this groove fuse caudally forming a very short tube open 
cranially to the abdominal cavity and ending blindly behind. 
This tube soon separates from ",i1e tubal ridge. The lips of the 

* Lillie, F. R. The Development·of the Chick. New Yori< (Holt), 1908. 
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opening into the body cavity form the funnel ( ostiunz tubae 
abdominale or infundibulum) and the short tube forms the 
cranial encl of the tubular portion of the oviduct. The rest of 
the oviduct arises by the caudal elongation of this short anterior 
portion which grows backward between the tubal ridge ancl the 
\Volffian duct to the cloaca. 

As development proceeds the duct enlarges ancl begins· to 
project from the ventral surface of the \Volffian body. The 
peritoneum of the tubal riclge which covers the duct becomes 
thin like the adj a cent peritoneum. As development continues 
the oviduct projects farther from the surface of the \Volffian 
body ,vhich soon degenerates. The oviduct is finally suspended 
by a ligament formed by a double sheet of peritoneum contin
uom at the dorsal margin of the oviduct with the peritoneum 
1vhich surrounds the duct and reflected from the peritoneum 
coYCrin;-;· the dorsal bocly wall and permanent kidney along· the 
line of origin of the oYicluct. At the encl of incnbation this 
sheet of peritoneum which suspends ancl surrounds the ovir\uct 
is continued a little below the ventral margin of the oviduct as 
a narrow fold. The part of this sheet of peritoneum dorsal to 
the duct may be designated as the dorsal ligament of the ovi
duct (Fig. 1) and the part ventral, as the ,·cntral ligament of 
the O,iid uct * ( Fig. I). 

1 boJy wall 
]igamenl 

'Ventral ligarwnt 
p 

Frc. r. Diagram sho,Ying relations of the m·idnct and its ligaments at 
the time of hatching. /1, anterior elongation of funnel; P, posterior 
elongation of funnel. 

At the time of hatching the oviduct is still a straight thin 
walled tube somewhat differe:ntiatecl into the parts clearly dis
tinguishable in the functional duct. These are (a) the funnel 

* This fold of peritoneum which forms the Ycntral ligament occupies 
the position described for the tubal riclge and it seems possible that this 
ridge may contribute to its formation. 
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( ostimn tubae abdominale or infundibulum), (b) the albumen 
secreting portion, ( c) the isthmus, ( d) the uterus ( or shell 
gland) and ( e) the vagina. The walls are thin and soft and 
the tube empty and collapsed. The duct usually appears flat
tened laterally so that the ligaments are attached at the ends of 
its. greatest diameter. At its anterior end the tubular portion of 
the oviduct spreads out into the funnel. The mouth of the · 
funnel lies in a diagonal position, relative to the longitudinal 
axis of the bird ( cf. Fig. I). This arises from the fact that 
the dorsal margin of the tubular portion of the duct extends 
farther forward than does the ventral. 

Since the tube is collapsed laterally its mouth is a narrow 
slit-like opening. The angles of this opening lie at the mid
dorsal and mid~ventral margins of the duct, or at the attach
ments of the dorsal and ventral ligaments. The funnel is 
short except at the angles of the mouth of the tube where it 
is extended into narrow tongues of tissue. The short portions 
of the funnel are extensions of the medial and lateral halves of 
the duct and are sometimes called the lips of the funnel. The 
elongations of the funnel which arise at the angles of its mouth 
are continuous with the duct at its dorsal and ventral margins, 
and thus at the attachments of the ligaments. The peritoneum 
which covers the external surface of these elongations is con
tinuous with the peritoneum forming the ligaments, in the ~ame 
way as is the peritoneum covering the external s1:1rface of the 
tube. The anterior elongation of the funnel does not extend 
straight forward in the cranial direction, but instead turns lat
erad, forming an angle of about 30 degrees with the sagittal 
plane of the animal. It is suspended fro~ the anterior lobe 
of the left kidney and the dorsal body wall by the cranial encl of 
the dorsal ligament. The posterior elongation of the funnel 
nms cauclad parallel to the oviduct and is suspended from the 
ventnl margin of "the duct by the cranial part of the ventral 
ligament. These attachments of the elongations of the funnel 
spread it out beneath the caudal and lateral angle of the ovary. 
The significance of this fact will ·be discussed in a later section 
of the paper (p. I2). 

The line of reflection of the dorsal ligament from the body 
peritoneum runs in a cranial direction a little to the left of the 
median line of the body from the caudal end of the abdominal 



LIGAMENTS OF OVIDUCT OF DOMESTIC FOWL. 5 

cavity, to the caudal end of the anterior lobe of the left kidney. 
At this point it turns slightly in a lateral direction, crossing 
diagonally the anterior. lobe of the kidney. It continues in this 
direction to the fourth thoracic rib. This line of reflection is · 
the dorsal margin of the ligament. The ligament begins to turn 
laterally at the level of the oviduct where the dorsal margin of 
the tubular portion of the duct passes into the anterior elonga
tion of the funnel. Towards the cranial end of the dorsal liga
ment the distance between its attachment to the dorsal body 
wall, on the one hand, and to the funnel on the other hand, 
becomes gradually shorter. At the fourth thoracic rib the mar
gin of the funnel itself is attached to the body wall. Thus the 
attachment of the funnel to the dorsal ligament forms the cranial 
margin of that ligament. Its ventral margin is its attachment 
to the tubular portion of the duct. Its caudal margin is its line 
of reflection from the peritoneum covering the caudal wall of 
the abdominal cavity.* 

The relation of dorsal ligament and anterior elongation of 
the funnel of tbe oviduct to the abdominal ai'r sac needs men
tion. At a point slightly mediad of the lateral margin of the 
kidney the line of reflection of the ligament reaches the part of 
the body wall to which the lateral margin of the abdominal sac 
i~ attached. From .this point to the fourth thoracic rib the liga
ment and the anterior elongation of the funnel pass between the 
sac and the body wall. The elongation of the funnel projects 
into the sac ancl is surrounded by a fold of its wall. Usually 
even in young chicks this fold in the wall of the air sac is fnsed 
to the ligament. In some individuals the sac can be stripped 
off leaving the anterior elongation of the funnel suspended by 
the dorsal ligament. 

In most cases these simple relations of the dorsal ligament 
exist essentially as described in just hatched or very young 
chicks. In some individuals at hatching, however, and in all 
cases examined at maturity, the peritoneum of the ligament is 
fused in certain places with the peritoneum of the air sac and 
mesentery. One such region of fusion has been described in 

* In an adult hen the connective tissue core of the dorsal ligament ex
tends through the layer of fat between the peritoneum and the caudal 
wall muscles. In this the ureter, blood vessels and nerves continue 
cauclad. 
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the preceding paragraph. There is one other place where 
fusion takes place between the ligament and the dorsal. wall ~f 
the air sac. This is a narrow strip along the dorsal margin of 
the ligament beginning where this structure passes between the 
sac and the body wall and extending caudad to the end of the 
sac. This fusion is often present in chicks just hatched and 
was found in all the specimens examined at sexual maturity. 
Fusion of the dorsal ligament and the mesentery is slight in 
extent and occurs only at the caudal end of the ligament be
tw_een its medial surface and the lateral surface of the mesen
tery of the rectum. 

The relations of the ventral ligament are always simple. Its 
dorsal margin is its line of attachment to the ventral margin 
of the oviduct. This margin extends as far craniad as does 
the tubular portion of the duct. I ts cranial margin is its line 
of attachn:ient to the posterior elongation of the funnel. At 
hatching the ligament is very narrow and nearly uniform in 
width throughout the greater ·portion of its course. It appears 
as a narrow band rounded slightly at the beginning of the fun
nel and limited ventrally at its cranial end by the posterior 
elongation of the funnel. Caudacl to the end of the funnel the 
ventral margin of the ligament is free and slightly thickened. 
The two sheets of peritoneum forming the ligament are con
tiriuous at its free ventral margin. The ligament becomes nar
rower caudad and ends as a cord along the ventral margin of 
the uterus. 

THE OVIDUCT AND ITS LIGAMENTS IN THE ADULT. 

The ligaments of the oviduct always maintain the general 
relations described above. During the first four or five mrmths 
after hatching the growth of the oviduct and its ligaments is 
about proportional to the growth of the rest of the body. ,Vith 
the approach of functional activity ( egg laying) the isthmus, 
albumen secreting portion and funnel of the oviduct elongate 
considerably. This elongation includes the enclosing perito
enum. At their attachments to the duct the ligaments, of 
course, become elongated concurrently with the growth of the 
duct. At their opposite margins the ligaments do not elongate 
relatively but instead maintain the relations ~xisting at the time 



LIG,\:\IEX'l'S or,' OVIDUCT OF DO'.\IESTIC FowC 7 

of hatching. In other ,vords, the dorsal ligament maintains a 
line of attachment to the body wall running from the caudal 
end of the body cavity to the fourth thorasic rib. The free 
ventral margin of the ventral ligament elongates very little dur
ing the growth period, but becomes thick and muscular. The 
distance between the attachment of the dorsal ligament to the 
body \\·all and to the duct increases, varying somewhat in differ
ent regions of the duct. The width of the ventral ligament 
from its attachment to the oviduct to its free ventral margin 
increases during growth except at its caudal end. Here the 
ligament becomes simply a heavy mass .of muscle. Thus at 
sexual maturity the oviduct is suspended in a fold of perito
neum which remains short at its dorsal and ventral margins 
but which is elongated where it encloses the duct. 

The relation of the oviduct to the sheet of peritoneum which 
forms the dorsal· and ventral ligaments as well as the outer 
covering of the duct itself was described many years ago by 
l\Iacartney in his article on "l3irds" in Rees' Cyclopaedia, Vol. 
I\-. His description is as follows: "The ovarian tube or ovi
duct during the season of laying, fills the greater part of the 
lower belly; it forms a number of curves or convolutions simi
lar to the intestines, which, however, arc not permitted the 
same latitude of motion amongst each other, because the pro
longation of peritoneum which includes the oviduct is remark
ably strong, and is not so long as the parts it contains and there
fore the convolutions are coiled close together and even some 
of them are doubled up within the peritoneum. The dispro
portion between the oviduct and the peritoneum, which invests 
it. arises from the additional bulk the [oviduct] * acquires 
when its functions arc exercised whilst the peritoneum must 
preserve at its back part its original extent, i. e., the length of 
the left kidney, from the miclclle of which it is reflected." 

As a result of the enlargement incident to commencing func
tional activity the albumen secreting portion and the isthmus 
arc thrown into convolutions. The anterior and posterior elon
gations of the funnel increase in length. The peritoneum cov
ering the uterus elongates very little more than is necessitated 

* There is an obvious typographical error in the original text which 
here reads "ovary" instead of "oviduct." 
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by the growth of the body wall from which it is suspended.* 
In the region of the uterus the ventral margin of the dorsal 
ligament is only a little longer than its dorsal margin. 

As a result of the growth changes which have been described 
in detail above both the dorsal and ventral ligaments of the 
oviduct come finally to have, in general, a fan shape. The 
truncated apices of the two "fans" are the dorsal and ventral 
margins of the dorsal and ventral ligaments respectively. The 
long, outspread borders of the "fans" are represented by the 
lines of attachment of the ligaments to the oviduct. The ven
tral ligament as a whole is strictly fan shaped. In the case of 
the dorsal ligament only the anterior portion is spread into a 
"fan." The fan shaped portion of the dorsal lig·ament is con
tinuous caudad with the nearly straight portion which suspends 
the uterns. 

The general relations of the ligaments which have been de
scribed are shovvTL in Figuns 6 and 7. Figure 6 shows the 
ventral ligament, ancl Fi,:;urc 7 shO\YS, besides a small portion 
of this, about three-fourths of the dorsal ligament (D). 
The method used in m;iking the preparations from which these 
photogrz,phs were taken is described in a later section of the 
paper (p. 9). 

At th,~ functional period the ligaments are very va:,cular. 
In the region of the oviduct the large vessels break up into 
branches which pass forward and backvvard on the oviduct, 
often anastornosing with other branches either in the ligaments 
or on the walls of the oviduct. 

THE MuSCULATURE oF THE LrGAMEN'l'S m' 'I'HE OvrnucT. 

Early in the study of the ligaments of the oviduct it became 
clear that these structures contained a very considerable amount 
of smooth muscular tissue. Special attention was then devoted 
to a study of the character and distribution of this musculature. 

At first histological sections were employed, but large surface 
mounts of the ligaments and adjacent oviduct walls also proved 
very valuable in determining the origin, direction and distribu-

* The glandular surface of the uterus is increased by the elongation of 
the inner layers of the oviduct which are thrown into folds within the 
peritoneum. 
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tion of the muscle bundles. For such preparations oviducts were 
removed by cutting the peritoneum lining the dorsal body wall 
a little to either side of the line of reflection of the dorsal liga
ment. This peritoneum was then stripped off the body wall 
and kidney. One-half of the oviduct ·was then cut away at its 
dorsal and ventral margins leaving the other half attachrd to 
the ligaments. The portions of the duct and ligaments desired 
for study were selected. From these the glandular part of the 
wall of the oviduct was removed by careful scraping. By exer
cising sufficient care in this operation it is possible to remove 
practically all of the glandular part of the wall, and leave the 
underlying muscular and peritoneal layers intact. 

Such preparations were fixed in two different ways. \Vhen 
the specimen was intended for microscopic study it was care
fully spread out on a wax bottomed dissecting pan and exoosed 
to the action of osmic acid vapor for from 15 to 20 minutes. 
The hardened sheet of tissue was then washed for 3 or 4 hours 
in running water, then stained in picro-haematoxylin ( Conk
lin), dehydrated, cleared in cedar oil and mounted in balsam 
bet,vecn ordinary "3¼x4" lantern slide covers. Specimens to 
be used for macroscopic examination, and to be photographed 
( cf. figures 6-9), were fixed in Gilson's mercuro-nitric fluid 
after first being carefolly stretched in a ,vax bottomed dish. 
The time of fixation was from 18 to 24 hours. This method 
of fixation renders the muscle fibers white and when treated 
with alcohol the other parts of the ligament become nearly 
transparent. \Yhen these preparations are placed against a 
black background the muscle bundles and blood vessels stand 
out very sharply. Such Gilson specimens were usually not per
manently mounted but simply spread out on a black background 
for study or to be photographed. 

Dy means of these various preparations it was possible to 
clctcrminc the extent of the musculature of the ligaments and 
the relation of this to the intrinsic musculature of the oviduct. 
This musculature is best developed and hence. easiest studied 
when the hen is in laying condition. 

The muscle fibers of the dorsal ligament have their origins 
in a line near the medial sicle of its dorsal margin. Here the 
bundles of muscle fibers are quite large but as they pass ventrad 
toward the duct they spread out in the ligament, breaking up 
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into smaller bundles. These smaller bundles anastomose fre
quently as they approach the oviduct ( figures 7, 8 and 9). At 
the attachment of this ligament to the oviduct these bands of 
fibers continue around the duct. Most of them pass to the 
medial side ( figures 8, 9.). 

The free ventral margin of Hie ventral ligament in the laying 
hen is a solid muscular cord 3 to 6 111111. in diameter. This cord 
becomes heavier tmvarcl the caudal encl of the ligament. From 
this cord bundles of fibers extend on either side toward the 
oviduct in much the same way as has already been described 
for the muscle bundles on the medial side of the dorsal liga
ment. These fibers continue around the oviduct. Some of the 
fibers pass to the medial and some to the lateral side of the duct. 

Most of the above points are shown in the preparations of 
which figures 6-9 are photographs. Figures 6 and 7, which 
have been used to show the shape of the ligaments at sexual 
1raturity also show the musculature of the ligaments. Figure 
6 is a photograph of the ventral ligament. It shows the heavy 
muscular cord at the free ventral margin. This cord is much 
heavier at the caudal than at the cranial encl. From this cqrd 
the interwoven bundles are seen separating, breaking up into 
smaller bundles and spreading out in the ligament as they pass 
toward the oviduct. Near the margin from which the duct has 
· been cut many of the fibers are seen anastornosing. 

Figure 7 shows the origin of the separate muscle bundles 
near the dorsal margin of the dorsal ligament. This photo
g-r2ph is taken from the lateral side of the duct so that the 
muscle origins here show through the air sac wall and the peri
toneum of the lateral side of the ligament. These bundles are 
seen breaking up into smaller ·bundles and the small bundles 
are seen anastomosing as they pass to the duct. In the anterior 
portion where the funnel and anterior end of the duct are 
attached some of the muscle bundles can be followed as they 
vass onto the wall of the duct. 

Figures 8 and 9 are photographs of opposite sides of the 
same preparation. This preparation is a piece of the medial 
half of the caudal encl of the isthmus and the attached liga
ments of the oviduct of a laying hen. The lateral half of the 
oviduct .has been removed and the glandular layer scraped +rom 
the medial half. 'Figure 8 is a photograph of the lateral aspect 



LIGAMBK'l'S OF OVIDUCT OF DO1I.8S'I'IC FOWL. I I 

of this preparation. The dorsal ligament lies toward the top 
and the ventral ligament toward the bottom of the photograph. 
The left margin is the anterior end of this piece of the oviduct 
and ligaments. The heavy muscular mass which shows at the 
Lottom of tbe photograph is the caudal encl of the free margin 
of the ventral ligament. From this the fiber bundles pas:'i out 
into the ligament and separate into smaller bundles as the ovi
duct is approached. The cut ends of some of the fiber bundles 
appear, rather indistinctly, \\'here the lateral wall of the duct 
\\·as cut a,vay. Some of the bundles can be traced onto the 
medial ,vall of the oviduct \vherc they lie below the circular 
fibers which also appear in the photograph. In the dorsal liga
ment most of the muscle fibers lie below the blood vessels but 
some of them accompany these vessels. At the margin of the 
oviduct many of these fibers can he seen passing beneath the 
layer of circular fibers. · 

Figure 9 shows the mcclial aspect of the same preparation 
figurecl in Figure 8. The dorsal ligament lies toward the top 
and the ventral toward the bottom as before. In Figure 9, 
however, the anterior end of the preparation lies to the right: 
The continuation of the mucclc bundles from the ligaments to 
the duct show more dearly than in Figure 8 since they here 
lie above the intrinsic circular fibers of the duct. The fiber 
bundles in the dorsal ligament show above the blood vessels. 
The origins of these bundles arc seen near the dorsal margin 
of the ligament: The origin of a number of the bundles shown 
in this preparation are crowded together near the center of 
the part of the dorsal margin ,vhich is shown here. 

Sections of a young oviduct with the ligaments attached show 
these bundles of muscle fibers arranged in layers near the peri
toneal surfaces of the ligaments. These layers of muscle bun
dles arc continuous with the outer nmscular layer of the wall 
of the oviduct. The ventral ligament, as has been noted, has 
a heavy mass of muscle bundles near its free margin. This 
mass of muscle separates into two distinct layers, one near the 
peritoneum of each side of the ligament. At the ventral mar
gin of the duct these muscle layers continue around it, each 
preserving the same relation to the peritoneum which it has in 
the ligament In chicks up to 4 months old, at least, the 
two layers of muscles \vhich pass to either side of the duct are 



I2 MAINE AGRICULTURAL EXPERIMENT STATION. I9ro. 

nearly equal in thickness. In the dorsal ligament, however, 
the majority of the muscle bundles are in relation to the peri
toneum on the medial side of the ligament and are continuous 
with the muscle layer on that side of the oviduct. 

From the facts which have been brought out in th.is section 
it appears that in the domestic fowl the outer muscle layer of 
the oviduct is continuous with the muscle fibers from the liga
ments. This is similar to the condition in mammals where the 
outer longitudinal layer of muscle of the uterus develops from 
the muscle fibers in the broad ligament.* 

THE NORMAL RELATIONS oF THE CRANIAL END oF THE OVI

DUCT AND ITS LIGAMENTS TO THE OVARY, AND THE SIGNIFI

CANCE OF THESE RELATIONS. 

In all vertebrate animals the ovum at the time of ovulation 
is, theoretically, cast off from the ovary into the abdominal cav
ity. From the abdominal cavity it must get to the outside through 
the oviduct. It is obviously of the highest importance that the 
ovum should practically never fail to get into the oviduct. There 
exist among the different vertebrate classes a whole series of 
different structures and modes of physiological behavior, if this 
term may be used, apparently adapted to ensure this result. 
Thus in mammals the fimbriated funnel of the Fallopian tube 
wraps itself around the ovary at ovulation in such a way that 
while theoretically the egg drops from the ovary into the ab
dominal cavity, pra_ctically it drops into the oviduct. 

In the course of the present anatomical study it has been 
found that the normal visceral relations in a laying hen are 
such that the ovary is practically walled off by peritoneal sur
faces from the rest of the abdominal cavity. Practically the 
only line of egress from the "ovarian pocket" presently to be 

* Cf. Kreitzer. Anatomischc Untersuchungen iiber die Muskulatur der 
nicht schwangeren G"b.'irmutter. Land. Beitr. zur Amt. und Histol. 
St. Petersburg, 18-, 

Heyken, G. P ,, :omische Untersuchungen .iiber die Mu~kcbtnr der 
breiten Mutterbander. Gekr. Preisschr., Inaug.-Dissert. Kiel, 18,p. 

An excellent general account of this mammalian musculature is g;ven 
in Nagel, W., Die weiblichen Geschlechtsorgane, in Bardeleben's I-'"arn:
buchs der. Anatomie des Menschen, 7 Bd, II Tei!, I Abteilung. Jena 
(Fischer) r8g6. 
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described, is through the ostium. tubae abdominale of the ovi
duct. In other words it is easy of demonstration that so far 
as the anatomical relations are concerned, an egg discharged 
from the ovary cannot get far away from the funnel of the 
oviduct. Without any reference to the activity of the funnel 
itself the eggs separated from the ovary would as a mechanical 
necessity from the normal anatomical relations be brought close 
to its mouth. It is the purpose of this section to describe these 
relations and to show how this "ovarian pocket" is formed. 

The walling off of the ovary in the hen is effected by the left 
abdominal air sac and a part of the intestine and mesentery. 
These strnctures in their mutual relations form ,vhat may be 
called a ''pocket" in which the ovary lies. The dorsal wall of 
this "pocket" is formed by the body \Yall to which the ovary 
is attached. The ventral wall of the "pocket" is formed by 
the dorsal wall of the air sac. The medial, cranial and lateral 
limits of the pocket are formed by a fusion of the wall of the 
air sac to the mesentery and body wall. Caudad the boundary 
is composed of the transverse part of the small intestine and 
the caudal portion of the left caecum with their attached mesen
tcry and peritoneum. Thcrt is a small open space dorsal to 
the j nncfion of the left coecum and rectum and lateral to the 
rectum. In this space lies the mouth of the funnel. The ovi
duct which lies to the left of the rectum ancl its mesentery here 
passes into the funnel. 

The detailed description of these relations follows. The left 
abdominal air sac extends from the anterior encl of the abdom
inal cavity as far cauclacl as a line connecting the caudal encl of 
the gizzard with the caudal end of the pubis. It is as wicle as 
the left half of the cavity extending from the mesentery to the 
lateral body wall. This sac is attached in a band around its 
medial, cranial and lateral margins. Its caudal margin and 
dorsal and ventral snrfaces arc free .. Mesially this attachment 
is to the mesentery connecting the left caecum to the dorsal 
margin of the gizzard and also to the mesentery of the proven
triculus, or glandular portion of the stomach. At the anterior 
encl of the body cavity the attachment of the air sac passes to 
the body wall and rnns in front of the anterior end of the ovary 
and suprarenal body. At the craniolateral angle of the body 
cavity the band of attachment passes in a widening belt along 
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the lateral side of the ovary and oviduct as far backward as the 
caudal margin of the sac. This lateral attachment of the sac 
is to the kidney, dorsal oviduct ligament, and body wall. 

The air sac thus forms a partition to the body cavity com
plete as far caudad as it extends.* Ventral to the sac lie the 
left lobe of the liver, the proventriculus, the · spleen and the 
gizzard, while the cavity dorsal to the sac contains the ovary 
and parts of the intestine and oviduct. In the normal condition 
the ;;:;~<,: contains little air and clings to the organs which lie 
dorsal to it. The ovary occupies the anterior encl of the cavity 
dorsal to the sac. Since the attachment of the air sac pa;;ses 
along the medial, cranial and lateral margins of the ovary, this 
organ is walled off from the other viscera in all directions· 
except caudally by the anterior portion of this sac. 

The caudal relation of the ovary to the rest of the viscera 
depends on its size. It changes as the ovary enlarges with 
the approach of a laying period or egg cycle. In pullets and 
hens not in laying condition the reproductive organs are small 
and the other viscera occupy most of the abdominal cavity. A 
part of the intestines crowd forward between the ovary and 
the air sac. The viscera normally found in this position are 
the transverse part of the small intestine and that portion of 
the left caecum which lies parallel to it.t The rnesentery of 
this part of the intestine is reflected from the body wall just 
caudal to the attachment of the ovary. Mesially. it is fosed 
with the mesentery of the proventriculus and laterally it is con-

* Butler ( Proc. Zoo!. Soc. London, r889, pp. 452-474, Plates XL VI
XLIX) describes and figures on both sides in both sexes of the chick a 
partition which he calls the obliqite abdominal septum or the anterior 
part of the post hepatic septum. He shows by a study of the embryology 
that this septum develops in connection with the abdominal air sacs 
which grow between and separate its two layers of peritoneum. In the 
adult this septum is apparently represented by the peritoneum covering 
the ;acs. He does not discuss the relation of this partition to the vis
cera but his figures show the gonads l'ying dorsal to it. On the left side 
of the female they show the ovary shut off from the viscera by the sac. 
In the present paper this partition of the left side of the female is de
scribed as it appears in the adult, i. e., as the left abdominal air sac. 

tin two individuals this part of the intestine and caecum was found 
to lie caudal to the ovary and- dorsal to a loop of the small intestine 
which pr~jected forward ventral to the ovary. In neither of these cases 
were there large yolks on the ovary. 
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tinuous with the mesentery of the rectum at the junction of the 
small intestine and rectum. The rneca lie parallel to the most 
caudal portion of the small intestine, to which they are attached 
by peritoneum. They enter opposite sides of the rectum just 
behind the ileocolic valve. \Vhere the coeca parallel the trans
verse part of the small intestine the left one lies craniad and 
ventrad to the i1itestine. The right coecum lies caudal and 
dorsal to it. The left coecum thus lies farther forward on the 
ovary than docs the intestine. 

\\lien a laying period is approached the growing yolks on 
the ovary crmnl the viscera cauclad. The intestine and coecum 
arc forced backward and downward from the ovary. The 
mesentcry of the intestine, the intestine itself, the peritoneum 
joining the left coecum of the intestine, and the left coecum 
itself, form a partition bet\wen the ovary and .the other vis
cera. This partition is incomplete clorsal to the encl of the 
left coecum and lateral to the anterior encl of the rectum. This 
space is at the cau(folatcral angle of the ovary and here the 
mouth of the funnel is spread out facing that organ. It is thus 
in the position most advantageous to receive the mature yolks. 

J 
I 

4 

Anterior elongation 
of funnel 

FIG. 2. Diagram of a cross-section of the left half of the body of a 
hen in a plane cranial to the mouth of the funnel of the oviduct. 
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Frc. 3. Like Fig·. 2, 1,ut sho1Ying the relations of the viscera in a 
plane just canclal io the o,·ary and through the month of the funnel of 
tlw 01 icluct. 

Frc. 4. Diagram of a portion of a longitudinal section through th~ left 
side of the bocly of a hen. The plane of section is slightly mccliad of 
the funnel mouth. 

Figures 2, 3, 4, and 5 are diagrams representing the relation 
of the ovary to the air sac, the intestine, the left caecum and 
the mesentery, and to the mouth of the funnel. Figure 2 rep
resents a cross section near the anterior encl of the sac. It 
shows the ovary lying dorsal to the sac which is attached to 
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Fie. 5. Like Fig. 4 except that the plane of section is here farther 
laterad and goes through the funnel month. 

the mesentery ancl lateral body wall. The anterior prolonga
tion of the funnel lies between the ·air sac and the body wall 
lateral to the dorsal line of the band of attachment of the 
sac. Figure 3 is a diagram of a cross-section caudal to the 
ovary through the coecnm, intestine and mesentery, which wall 
off the ovary caudad. It shows the caecum lying against the 
dorsal wall of the sac ancl connected- to the transverse part of 
the small intestine; the transverse part of the intestine with its 
mesentery; the fusion of this mesentery with the mesentery of 
the stomach; ancl the peritoneal connection of the caecum to 
the dorsal wall of the gizzard, to which the medial margin of 
the air sac is here attc1.checl. The mouth of the funnel is shown 
dorsal to the end of the coen1111 and lateral to the intestine and 
its mesenterv. 

Figure 4 represents a longitudinal section through the "ova
rian pocket" mecliacl of the mouth of the fnnnel. It shows the 
ovary lying dorsal to the air sac and walled off behind by the 
caecum and intestine ,vith their attached peritoneum and mesen
tery. Figure 5 represents a similar longitudinal section through 
the mouth of the funnel. It shows the ovary dorsal to the wall 
of the sac and the funnel caudal to the ovary and dorsal to the 
encl of the coecum. 

The clotted lines numbered 4 and 5 in figures 2 and 3 repre
sent. the planes of the sections shown in figures 4 and 5 re
spectively. The dotted lines numbered 2 and 3 in figures 4 
and 5 represent the planes of the section shown in figures 2 

and 3 respectively. 



The walling in of the ovary in all directions except the one 
Clccupied by the month of the oviduct in the manner described 
mucl tend to decrease the chance of yolks getting free in the 
tocly cavity. Even with this arrangement such an accident 
,-:nnetirnes happens. In autopsies of a large number of laying 
hens in a few cases yolks have been found among the viscera. 
Tumors ·which appeared to be formed around such yolks have 
~,1so occasionally been found. It is not possible with our pres
ent knowledge to draw conclusions as to the extent of this 
c,pparcnt structmal adaptaticn among birds. Even in the spe
cies where the air sacs have been carefully studied, the descrip
t:c,;1 oi" their attachments ancl position in relation to the viscera 
have 1 ot been g·iven in detail. From such descriptions as exist 
it appears that the left ahclorninal air sac does not uniformly 
isolate the genital organs so completely as is here described for 
the domestic fO\d. 

Owen':' states that "the air receptacles of the thoracic-abdom
inal cavity present varieties in their relative sizes and modes 
of attachment in diffrrent birds" (meaning different species). 
Muller,:":' states that in tlic pigeon the walls of the abdominal 
air sacs arc almost entirely free. Baert bas demonstrated that 
the abdominal air sacs arc absent in the cassowary. Data are 
wanting as to whether the oblique abdominal septum of Butler 
occnrs in these cases. Jt is possible that this septum occurs 
throughout the cla~s "17.'CS even when the abdominal air sacs 
bear other relations than tho,e described in the domestic fowl, 
or even when they arc absent . 
. The general result of this section of the paper is to show, 
with detailed anatomical description of the relations involved, 
that there is formed in the hen a sort of "pocket" in which the 
ovary 1 ies. This "pocket" is of such a nature that, quite apart 
from any physiological acti.-ity on the part of the fttnnel of the 
ovirluct. the ova separated from the ovary at ovulation are 
mechanically directed towards the fttnncl mouth. 

* 0,Yen, R. On the Anatomy of Vertebrates. Vol. II. Birds and 
:'.\Jammals. London (Longrnans) 1866. 

** r.fo!Ier, R. The .\ir Sacs of the Pigeon. Smithsonian :'disc. Col. 
Quarterly Issue, Vol. 50, Part 3, No. 1724, pp. 365-414. 

t Baer, :'.\I. Beitriigc znr Kenntnis der ,\natomic und Physiologie der 
Atemwerkzeugc bei den V,:',gcln. Ztschr. wiss. Zoo!. Bel. 6r. 
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SUMMARY. 

This paper presents the results of a detailed anatomical study 
.f the ligaments of the oviduct of the domestic fowl. 

It is shown that the dorsal and ventral ligaments undergo a 
progressive change in shape and size relations as the oviduct 
enlarges in preparation for functional activity. The character 
of these changes is described. 

It is further shown that the ligaments of the oviduct po.;;sess 
a definite and well developed musculature which is continuous 
with the outer muscular layer of the oviduct. The physiology 
of this musculature of the ligaments is now under investigation 
in this laboratory. 

Finally it is shown that the mutual relations of the abdominal 
viscera are such as virtually to form a "pocket" in which the 
ovary lies. This walling off of the ovary is of such character 
as to tend mechanically to direct detached ova to the mouth of 
the oviduct. 

Dl'.SCRIPTIO~ OF PLA'l'ES. 

Figure 6. .\ photograph of the ventral ligament of the ovi
duct of a laying hen showing its form and musculature. The 
ragged outer border is the cut clor:oal margin, i. e., the margin 
along the oviduct. The short smooth border in the center of 
the photograph is the free ventral margin. The thin cut sur
face extending from the ventral to the dorsal margin of the 
lig·ament is the anterior margin cut along its attachment to the 
posterior elongation of the funnel. The thick wedge-shaped 
portion which shows at the opposite end of the ventral margin 
is the caudal encl of the ligament cut from the anterior encl of 
the uterus. This photograph is natural size. 

Figure 7. A photog-raph showing the form and musculature 
of the fnnnel, a short portion of the tubular part of the oviduct, 
and the anterior portion of both ligaments removed from a lay
ing hen. The dorsal ligament is shown for about three-fourths 
of its length. The lateral half of the oviduct is cut away along 
the attachment of the ligaments. The glandular layer of the 
duct ,,·as scraped a,yay ( cf. p. ()) in the tubular portion of the 
duct leaving onk the nmscular and peritoneal layers. 
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The significance of the letters in this figure is as follows : 
A, anterior elongation of funnel; P, posterior elongation of 
funnel; F, funnel ( ostium tubae abdominale) ; D, dorsal liga
ment; 0, one half (left) of wall of anterior tubular portion 
of the oviduct, from which the glandular part of the wall has 
been removed by scraping; S, portion of the air sac wall. 

The anterior margin of the dorsal ligament shows along the 
attachment to the anterior prolongation of the funnel. The 
ventral margin shows along the attachment to the tubular por
tion of the duct as far as this goes, and then as a cut edge from 
which the duct has been removed. In order to spread the 
dorsal ligament out flat in this preparation a cut was made near 
the posterior end of the dorsal margin extending about half 
way to the ventral marg:in. This cut shows just to the right of 
the end of the anterior elongation of the funnel. 

A portion of the waH of the air sac ( S) which is fused to 
the dorsal part of the ligament is left attached. It is spread 
back toward the dorsal margin of the ligament and is so trans
parent ·:hat it shows only beyond the margin of the ligament 
ancl between the edges of the cut made to flatten the latter. 
The ventral margin of the band of fusion can be distinctly seen. 
This photograph is about four-fifths natural size. 

Figure 8. A photograph showing the musculature of the 
medial half of the caudal end of the isthmus and the portions 
of the dorsal and ventral ligaments which attach to it. The 
lateral half of this portion of the duct was removed by cutting 
it along the attachment of the dorsal and ventral ligaments. The 
glandular layer of the oviduct was scraped away leaving only 
the muscular and peritoneal layers. In the photograph the, 
dorsal ligament lies above and the ventral ligament below the 
oviduct. The anterior end of the preparation lies to the left. 
This photograph shows the lateral aspect of the preparation. 
Natural size. 

Figure 9. A photograph of the medial aspect of the same 
preparation shown in lateral view in Figure 9. The dorsal lig
ament lies above and the ventral ligament below the oviduct 
as in figure 8. The anterior end of the preparation lies to 
the right. Natural size. 
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BULLETIN No. 177. 

0SKAR A Jou.\C'I NsgN. 

c\ miscellaneous lot of notes comprising both new observa
tiom, notices of species clealt with more fully in other publi
cations. and mere statements of insect situations fall conve
niently into an annual bulletin uncler the title of Insect 1Votes. 
In this publication compilations ancl remedial measures arc both 
ayoidecl for the most part, as the economic necessity for either 
of these is met by illustrated descriptive circulars more satis
factory to the people of the state who submit the standard 
troublesome insects for determination. 

The briefer notes of miscellaneous character found in this 
bulletin are transferred with a little editing from the entomo
logical note books of the clepartment. The Lot numbers here 
given are merely references to Station records for the species 
in question ancl have no significance beyond permanently link
ing the published account to the Station collection and notes, 
,,hich is in some cases desirable. 

* Papers from the :\[ ainc Agricnltnral Experiment Station: Ento
mology No. 41. 
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LEPIDOPTERA. 

(Butterflies and Moths.) 

FoREST CATERPILLARS. 

H eterocampa gutti'<.:itta ( The Saddled Prominent). 

As during 1907 and 1908, the Saddled Prominent. caterpillar 
was exceedingly destructive to beech and other deciduous forest 
trees during the summer of 1909, and many areas were entirely 
stripped of their leaves. The total amount of damage, however, 
was conspicuously less than during 1908, as would be expected 
from the wholesale death of this s_pecies from fungus disease 
over extended areas late the previous season. This remarkable 
outbreak of a species usually not troublesome is fully discussed 
in Bulletin No. r6r of this Station. For the past season there 
is little general information to add except to state that the 
trouble was very much less serious last summer. 

Other species have been very destructive in forest and shade 
trees during the summer of 1909 as was the case for the two 
previous seasons, for Maine has experienced three consecutive 
caterpillar summers. The Green-striped Maple-worm (Anisota 
rubicund a), the Rosy-striped Oak-worm ( Anisota virginiensis), 
and the ·white Tipped Moth ( Symmerista albifrons) were espe
cially guilty. These received a fuller discussion in Bulletin 
No. rfo of this Station last year. 

Acrobasis rztbrifasciella, a species abundant for several sea
sons in Sweet fern ( M yrica asplenifolia L.), constructing in a 
tangle of leaves curious trumpet shaped cases, was very gen
erally numerous again during the past summer. It was, how

·ever, attacked by parasites in great numbers during 1909. 
Hyphantria cunea, the Fall Web-worm,* a common orchard 

pest, was_ so unusually abundant upon orchard, shade and forest 
trees as to rank among the conspicuous pests of 1909, the un
sightly webs being met with everywhere. Attendant parasites 
were common. 

* A descriptive economic circular is available to applicants. 
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Achatodes zeae (Spindle worm). 

In June the new shoots of the elder may be found to k with
ered and dying anci if the twig be cut open a white cat :rpillar 
,1·ith black spots may be seen feeding upon the pith. This is 
the spindle worm, the larva of the little moth Achatodes zeae. 
The species, first de..;cribed by Harris, and well known to sys
kmatists, has rar::'.ly since been mentioned by economic ento
mologists. Besides the elder, it also is injurious to corn, dahlia, 
and perhaps other thick-stemmed plants. In the elder twigs 
tbe caterpillar when full grown gnaws towards the surface at 
some point, usually near a twig node, pierces the bark or leaves 
a thin layer unbroken, then pupates within its burrow. The 
adults emerge in July and August. We have reared specimens 
at Orono, Maine, bearing the elate August 6, and also have 
specimens from Ithaca, New York, which emerged July 14. 
According to Forbes the adults in Illinois appear the latter part 
of J tme. · 

The full grown caterpillar, which is about one inch long, is 
yellowish white in color with flat blackish .tubercles each with 
a single bristle. On the first and second abdominal segments 
the tubercles are arranged as follows: one on each side of the 
mid-dorsal line, a second behind and below this, four grouped 
around the spiracle of which the third is above and slightly in 
front of it, the fourth behind, the fifth very small, in front and 
above, the sixth directly below it; the seventh to the tenth are 
on the ventral side of the segment, the eighth being very much 
smaller, and the seventh of the first segment bears two bristles. 
In some specimens and on some segments the third and fifth 
tr:bercles are nearly or quite fused. The preanal and the anal 
plates (fig. 26) are contiguous but not fused. The hooks of 
the abdominal legs are uniform in size, about 22 in number, the 
circle being widely open outwardly. The palpi of the second 
maxillae are short and thick ( fig. 24). 

The pupa is reddish brown in color, over half an inch in 
length, at the head end with two stout rounded tubercles, the 
posterior end with the stout spines ( fig. 27). The adult, which 
expands over an inch, has rust red fore wings mottled with 
gray, with orange spots near the tip, and yellowish gray hind 
wings. It is figured by Holland in his Moth Book. 
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B ucrnlatrix canadcnsisclla ( The Birch leaf Bucculatrix). 

, During the first week in September the leaves of the white 
and yellow birch in various parts of the State were much in
jured by the caterpillar of the Birch leaf Bucculatrix. The 
iEjured leaves (fig. 19) had much of the green parenchymal 
tissue eaten away, leaving only the epidermis of one side as a 
transparent film, and even this was found pierced here and 
there. Every birch in sight seemed to be infested and had a 
brown and scorched appearance, visible even at a great distance. · 

The full grown caterpillar is less than ¼ of an inch in 
length, of slender form, with deep incisnres between the round
ed segments. The head is pale brown; the body, dull pale 
yellowish green. The first and second abdominal segrf1ents each 
bave six pairs of rather long bristles besides a few very minute 
ones; the bristles of the following segments are somewhat simi
larly arranged. There appear to be no distinct tubercles, nor 
is there an anal fork. Each abdominal leg has 3 pairs of 
claws (fig. 36); except the anal legs have but one claw each 
( fig. 37). The pal pi of the second maxillae are slender, each 
provided with long bristles. The other mouth parts are as 
figured (33-35). 

The molting cocoons are small, circular, white, silken patches 
in which the larva lies curled up and may be found on the sur
face of the leaf ( fig. r9) and also on the under side of twigs 
and branches. vVhen the larva has attained its full growth the 
true pupal cocoon is formed. This is an oval yellowish body 
·with fiat base and with 5 or 6 sharp longitudinal ridges. These 
cocoons have been found on the twigs and leaves but as com
pai·atively few are present there it is evident that the greater 
number of larvae pupate else·where. The moths which have a 
spread of wing of ]s of an inch have dusky wings crossed by 
several silvery white bars. They appear in early spring. vVhile 
the larvae attack the Birch by preference we have found them 
on Reel Oak also. 

For ornamental trees, a weak arsenical spray applied early in 
August has been recommended. (Lot 793.) 

Gyps)' and Brown-tail NI oths. 

On account of the seriousness of the Bro,vn-tail Moth and 
Gypsy Moth situation these two insects should be constantly 
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held in mind by the people of the State. In response to our 
request, Mr. E. F. Hitchings, State Entomologist, has kindly 
sent us a brief statement which we give here in full concerning 
the work with these two insect pests which is being carried on 
under the supervision of the State Department of Agriculture .. 

"The gypsy moth situation in Maine at the close of the year 
1909 is serious in the extreme. Although the field work, under 
the direct management of the special field agent, Capt. E. E. 
Philbrook, has been conducted with the same painstaking meth
ods as in the past, yet, owing to an extended territory, opened 
up for the first time by the scout made in the early part of the 
season, and to the fact that not enough funds were available to 
supply a sufficiently large force, the efficiency of the work has 
been curtailed and we are now facing a very serious crisis. If 
it had not been for the assistance of the Federal Government 
the pest would have gained a foothold that would defy our best 
efforts to control. The situation is a grave one and should 
enlist the hearty cooperation of every good citizen of the State. 
The moth is a menace to our northern woods, and those inter
ested should see to it that sufficient aid is rendered to check its 
onward march northward. York County is still the fighting 
ground, although one small infestation has been found at Gor
ham this fall." 

Brown-tail Moth Outlook. 

"In the southern counties of the State where this pest was first 
introduced, it is a serious menace to the summer people who 
come to us for rest and recreation. Many cases of "brown-tail 
rash" proved quite serious during the past summer, and one of 
the scouts who was very badly afflicted died. The ravages of 
the moth can be controlled on the fruit and shade trees by 
spraying, but this is a very expensive method, especially for the 
shade trees. Gathering and burning the winter nests for such 
trees should be annually practised. The spread northward has 
been all along the line. The moths were found in Madison 
during the summer and nests were taken at Sangerville during 
the spring. A scout was made in Bangor and vicinity with the 
result that nests were taken the entire length of the electric 
line from Hampden to Old Town and in Brewer. All nests 
should be removed and burned at the earliest moment." 
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FRUIT TmtE Ci.TERPILr,.i.Rs. 

A ncylis (Pho.roptcris) 111tbcculana, the apple leaf sewer. 

From Enfield, l\Iaine. :-\ ugust 28, and later also from other 
localities come reports of injury to the leaves of several vari
eties of apples. The leaf is folded along the mid rib, the two 
sides being brought together, the caterpillar constructing its 
nest within (fig·. 18). The winter is passed in the larval con
dition in the folclecl leaves ,Yhich lie on the ground. In April 
the larvae transform to chrysalids and about IO clays later t_be 
moths begin to appear, laying eggs in June. The caterpillar 
is about .½ inch in length when full grown, yellowish green, 
with yellow head, and horny shield on the next segment a little 
darker, with a black dot on each side. On each of the remain
ing segments there are some pale, shiny, raised clots (tubercles) 
from every one of which arises usually a single hair. The 
tubercles of the first and second abdominal segment are arranged 
as follows: one on each side of the middle dorsal line, the 
second behind and below this, the third above the spiracle, the 
fourth and fifth belo\\' the spiracle and fused, the sixth below 
and behind these, below this is the seventh with 2 or 3 bristles, 
and the eighth near the central line on the ventral surface. The 
claws of the abdominal legs, over 40 in number, alternately long 
and short, are arranged in an unbroken circle. The anal plate 
bears 4 long bristles and is widely separated from the preanal 
plate which is small and bears 2 bristles. The anal fork (fig. 
32) has 6 tines, the middle 4 slightly bificl at the apex. The 
mouth parts are shown in figures ( 28, 29, 3 r). The pal pi of 
the second maxillae are quite slender, each with a long terminal 
bristle. 

\Vhen the injury to the tree is serious the fallen leaves may 
be raked up and burned in the autumn to restrict the develop
ment of the moth the following season. (Lot 792.) 

Coleophora fz'etcherella ( Cigar case bearer). 

The cases of this insect were gathered at Highmoor Farm 
near Monmouth, Maine, June 24. The small caterpillars which 
live in cigar-shaped cases feed from April to June on the buds 
and foliage of apple trees. The little gray moths appear from 
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the middle of June to middle of July or a little later, lay eggs, 
w-hich hatch in about two weeks. The young, which are leaf 
miners, soon make cases, which they later attach to the bark, 
thus passing the winter, beginning to feed again early the fol
lowing spring. If the trees are sprayed for the codling moth 
the case bearers are also destroyed. (Lot 762.) 

Enarmonia pru11i'uora (Lesser apple worm). 

As we have no Station records of the occurrence of this 
insect in Maine, it may be of interest to note that a number of 
specimens of this species was reared August 5-9 from a lot of 
small apples obtained June 30 from an orchard at Oxford, 
Maine. The owner of the place reported very serious injury 
to his crop due to this insect as well as to the codling moth 
( Carpocapsa po111011clla) and the plum curculio. 

According to Fletcher and others this insect also attacks 
haws, crabapple, plums, and elm and oak galls. The larva feeds 
upon the apple in a manner similar to that of the codling moth, 
for which it is doubtless frequently mistaken. Besides by its 
smaller size the larrn may be distinguished from that of the 
codling moth by the presence of the anal fork. The adult moth 
expands about ¾ of an inch across the wing. The ground color 
of the front wings is black, with patches of pale rusty red, of 
gray, and of yellowish white and steel.blue oblique lines. The 
hind wings are dusky gray at the base, shading to black at the 
apex. 

The insect may be combatted by methods used against the 
codling moth. ( Lot 78 5.) 

GARDEN CATERPILLARS. 

The woolly bear caterpillars, Estigmene acreae, * and Dia
crisia (Spilosoma) virginica* have caused much damage to 
garden crops, taking practically anything from peas to onions, 
and to flower gardens. Though very troublesome, neither of 
these hairy caterpillars were as numerous as during 1908. 

* A descriptive economic circular is available to applicants. 
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HEMIPTERA. 

(Bugs.) 

San Jose Scale in Maine. 

The following particulars concerning this pest are given by 
Mr. E. F. Hitchings in answer to our inquiry. 

"A single infestation of this most dreaded of all orchard pests 
is situated in the town of Limerick. As near as can be ascer
tained it was introduced about 8 years ago on one or more 
apple trees procured from a New York nursery. The spread 
is confined to some 20 trees in a rather isolated orchard where 
there would be but little danger of its extending to other locali
ties. As soon as the infestation was discovered, the affected 
trees were sprayed with the lime-sulphur mixture. The orchard 
was again visited at the time when it was thought the first young 
would appear. It was found that a large proportion of the 
scales was destroyed, but the young were crawling on a number 
of the trees. The trees were then sprayed with kerosene emul
sion, which killed the exposed young. It is proposed that a 
thorough treatment will be given the orchard and followed up 
until the infestation is entirely destroyed." 

Specimens of this long dreaded orchard pest were received 
at the Station from Limerick, Maine, in August, 1909, for 
determination. Most of the scales on the several twigs sub
mitted were dead but there were some live and healthy speci
mens. The infestation at Limerick is the first occurrence known 
in Maine. Any one finding scales on his trees resembling those 
shown in figures II and 12 should send specimens to the Depart
ment of Agriculture at Augusta or to the Experiment Station 
at Orono for identification. (Lot 794.) 

Eriopeltis f cstitcae ( Cottony Grass Scale). 

The white egg sacs of this insect on leaves of meadow grass 
are an annual occurrence and were plentiful in the vicinity of 
Orono this past season.. Little complaint has been made for 
several years by owners of grass lands invaded by the cottony 
scale. (Lot 770.) 
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Typhlocyba comes ( Grape leaf hopper). 

This bug is reported from Calais, Maine, as being very de
structive to the Virginia creeper, infesting almost all the vines 
of that section. The correspondent states that it has been 
prevalent there for a number of years and while the plant is 
not absolutely destroyed the growth is much checked, and the 
leaves become spotted, wither and fall. 

The eggs are stuck to the lower surface of the leaves in June; 
from June to September the immature form, the nymph, a light 
yellowish green bug with yellow side stripes, works upon the 
leaves. The adults, about Ys inch in length, marked with yel
low and red, beginning to appear in August, continue the work 
of destruction begun by the nymphs. Spraying in July with 
whale oil soap solution and the use of sticky screens have been 
recommended for the pest in vineyards. ( Lot 790.) 

Psylla floccosa Patch (Downy Psyllid of Alder). 

Very common upon the Alder (Alnus incana) from early 
spring to late June, are fluffy, woolly masses, abundant on the 
under side of leaves. Fig. 17 represents such a characteristic 
mass. If the white fluff is removed, little yellow and green 
crab shaped objects are found beneath the protective mass which 
is secreted by wax glands similar in function to those of cer
tain woolly plant lice and scale insects. About the last of June 
these insects acquire wings and shaking themselves free from 
the white secretion, take to flight. This species was described 
and figured in Canadian Entomologist, September, 1909. (Lots 
727, 735, 740, 744.) 

APHIDIDAE. 

Plant lice found a favorable season and many species were 
noticed in the vicinity of Orono. Attention, however, was con
centrated for the most part on those species of the Genus 
Chermes causing abnormal growths on spruce. Six species 
were studied, namely, Chermes pinifoliae Fitch, Chermes abietis 
Linn, Chermes siniilis Gillette, Chermes floccus Patch, Chermes 
consolidatus Patch, and Chennes la-riciaftts Patch. The three 
new species were very briefly described in Psyche for Decem-



ber, 1909. Pinifoliae and abietis \vere treated in an economic 
bulletin No. 171 of this Station and the six species are de
scribed and figured and the main points in their life histories 
given in Chermes of Maine Conifers, Bulletin 173 of this Sta
tion. 

A woolly species, Pcmphigus ~•enafuscus Patch, on the stems 
ut ash occurred in abundance in the vicinity of Orono. This 
species was described and figured in Entomological N' ews, July, 

1909. 
The Canadian tick-trefoil is yearly visited by a plant louse 

causing leaf curl and twist. This was described as .:.11icroparsns 
'uariabilis new genus and new species in Entomological ::.J" ews, 
October, 1909. 

Gall making aphids of the elm were abundant but as tlw 
group will be treated more folly in a separate publication it is 
not necessary to discuss them here. 

Anapholhrips stria ta ( Grass thrips). 

Late in June Timothy grass showed the characteristic dry and 
bleached stems clue to injury by the grass thrips. In some 
meadows considerable areas \vere rendered conspicuous in this 
way. (Lot 750.) 

ORTHOPTERA. 

( Grasshoppers, roaches and crickets.) 

Grasshoppers caused enough damage during 1909 as during 
1907 and 1908 to be classed as a plague. Orchards and garden 
crops suffered from the attacks of these ravenous insects. The 
species concerned, as far as ascertained, were the same as those 
mentioned in the Insect :\'"otes for 1908, 

DIPTERA (Flies). 

MYCE'l'OPIIILIDAE (Fungus gnats). 

_:-\ work on the fungus gnats of North America is now in the 
ccurse of preparation, the first part of which appearing in Bul
letin 172 of this Station. As it is the purpose to discuss in that 
paper in detail the habits of several species, it will only be 
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necessary here to state that certain forms are exceedingly com
mon and some are known to be injurious to corn, potatoes, 
apples, mushrooms, and other forms of plant life. 

Of the lower forms the larva of Mycetobia lives on decaying 
wood and has also been accused of attacking the sound roots 
of apple and peach trees, though it is yery doubtful if they are 
able to cause serious injury here. Walsh, Riley, and Glover 
all agree as to the inoffensive character of the members of this 
genus. The Sciophilinae and Mycetophilinae are known to live 
upon decaying wood and also upon mushrooms. In the tenth 
report of the State Entomologist of New York, Lintner quotes 
a promit~ent mushroom grower as saying that the crowning evil 
of mushroom culture is the maggot of the fungus gnat. "By 
cutting open the mushroom you may see numerous worm holes 
in some of these, both in the caps and the stems, and no doubt 
can discover some of the maggots. They are tiny fellows with 
white body and black head, measuring about 1-5 of an inch in 
length.· . . . " It may be stated in this connection that fre
quently associated with the maggots of the fungus gnats are 
larvae of Phoridae, also serious pests. 

The Sciarinae, a subfamily of the fungus gnats and known 
to the Germans as Trauermiicken ( Mourning gnats), which 
also have been accused of damaging fungi by Doctors Smith, 
Felt, and others, are probably less frequently found in sound 
plants than in such as are already badly decayed, differing in 
tbis respect from those mentioned before. Professor Forbes, 
State Entomologist of Illinois, reports that they arc occasion
ally injurious to seed corn. They are also known to feed upon 
potatoes affected by scab or rot, and in some instances appear 
to be the precursor of some form of scab. This form of scab 
shonld not be confused with the common potato scab ( Oospora 
scabies). They are found in apples associated with the rail
road worm ( apple maggot) and in bulbs of tulips and peonies. 
\Yhether they are actually injurious to the roots of potted plants 
i, not yet definitely known, though they are looked upon ,vith 
suspicion by florists generally. 

Jlycctobia divergc11s Vfalker. 

The larva of this species, living in decayed wood from an 
apple tree, was sent to us by a correspondent from Gardiner, 
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Maine. As the larva is not figured in Bulletin No. 172 some de
tails will be figured and described here. The larva is white in 
color, 12 segmented, slender and legless. The head is yellow
ish brown, oblong, about twice as long as wide, the labrum has 
a rounded margin, setose ventrally. The mandibles are brown, 
margined with a number of teeth and with a toothed claw on 
the inner side ( figs. ,p, 42) ; the lateral comb of the epipharynx 
has 6 teeth (fig. 39) ; the labium has several smaller as well as 
two larger ones and its lateral margins are fringed with long 
hairs ( fig. 38). The maxilla is shown in figure 40. There are 
a few scattered bristles on the head and two eye spots. The 
two main tracheal trunks rncl in the thoracic spiracles ( fig. 43) 
on the center of the lateral margin of the first thoracic segment 
and extend to the apex of the twelfth abdominal segment; they 
are connected by a :strong commissure at the anterior end of 
the second thoracic segment. The length of the full grown 
larva :~ ,tbout ;/4 of an inch. 

The pupa is brown: tapering, with a few spines on thorax 
and abdomen projecting backward; length r-6 of an inch. 

TIPULIDAF: ( Crane flies). 

Two crane flies from l\faine may be noticed at this time as 
being of particular interest. The one, Ctenophora apfrata, be
canse of its rarity, and the other because of possible economic 
intere,,t to potato and apple gro,,·ers. 

Cteno phora apicata. 

~ine males and six females of this handsome crane fly were 
reared from larvae and pupae found in the decaying wood of 
an elm tree. They were collected at Orono, Maine, June 23, 
by Mr. William Vv oocls. Though this species is not of eco
nomic importance still it may not be out of place to give here 
a hrief description owing to its rarity. The male appears never 
to have been described. 

The full grown larva is white. cylindrical, over r % inches 
long. The head is black, well formed, oval. 3-64 of an inch 
in diameter and twice as long: apparently only the apical fourth 
can be exserted. The antennae are cylindrical with an apical 
papilla. On the dorsal surface of the head at some distance 
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back of each antenna is a slender, flexible spine. Here and 
there upon the body may be seen a minute bristle; at the caudal 
end are the two black spiracles, dorsad of which are 4 finger
like processes and ventrad are 2 conical protuberances. 

The pupa is brown in color; ¾ to ¼ of an inch in length. 
On the anterior part of the thorax on the dorsal surface are the 
breathing organs, slender, transversely striated, about 3-32 of 
an inch in length. Each intermediate abdominal segment has 
8 pairs of sharply pointed conical protuberances, those on the 
posterior part of the venter on the middle line larger than those 
on the mid-dorsal line and much larger than those on the sides. 
The last segment has but 4 and the next to the last 8 such pro
jections. On the anterior segments some may be much reduced 
or even wanting. 

The adults show considerable variation in coloring, there 
being a light and dark form of each sex. Between these forms 
are several specimens showing more or less intergradation. 

Male. Dark form. Shining black; the tips of the basal 
antenna! joints, the tips of the antennal branches, of which there 
are four rows, knob of halteres and the palpi more or less fus
cous; the fore leis, the tibiae and tarsi of the middle legs to
gether with the middle section of the femora, the hind tibiae 
and tarsi, and the dorsal portion of the collar are yellow; wings 
deep blackish brown, except for the hyaline spots on the veins 
bounding proximally and distally the discal cell and one at the 
stigma ( fig. 14). 

Pale form. Shining reddish yellow excepting an occipital 
triangle, the humeri, base of metanotum, thoracic and pleural 
sutures, narrow lateral and hind margins of the more posterior 
segments, dorsal spot on the first segment, and forceps them
selves, tibial spurs and apical fourth of middle and hind femora 
are black. Wings yellowish, subfuscous apically. 

Female. Dark form. Like the male but the basal antennal 
joints, the collar and the whole of the middle femora are black; 
the lateral posterior margin of the fifth segment of the abdomen 
and the tip of the ovipositor are yellow. 

Pale form as described by Osten Sacken. (Lot 743.) 
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Trichocera rcgelationis. 

In Insect Notes for 1907 (Bulletin ::.Jo. 148, Me. Agric. Expt. 
Station, p. 278) mention was made of the occurrence of this 
species breeding in potatoes; the slender maggots having been 
found in a lot of potatoes that froze the preceding fall and ,vere 
soft and rotting the following :\lay. \ Vhether this species would 
develop in sound potatoes was not ascertained. In a letter elated 
Ylay 6, :r907, from a correspondent in Patten, we read: '' ... 
This maggot goes only under the skin; not doing much damage 
tc the tuber. . . . Sometimes they will eat turnips, especially 
sweet ones, so that it spoils them. Carrots, parsnips, onions, 
and in fact everything that has a tender root." From tbe con
text of the remaining portion of the letter it is evident that our 
correspondent has confused the maggots of several species of 
flies, among them Sciara, Peg01wyia, and perhaps others. For 
this reason a brief description of the maggot ,vill be given here 
with the hope that the reader may keep a lookout for ~irnilar 
larvae and submit them to the Experiment Station for identifi
cation. This species has also been recorded as being injurious 
to apples. 

The maggot is a slender, legless, whitish creature, o-ver :Ys 
of an inch in length when full grown. Its head is brown, 
narrmver than the first body segment, but quite distinct wholly 
exserted. and apparently not retractile, differing in this respect 
from the majority of crane fly larvae. The body segments, 12 

in number, are Yery indistinctly marked, the transverse folds 
on each segment being nearly as distinct as the sutures them
selves. The surface of the body is rather thickly covered with 
fine pale hairs more or less erect and mingled with these are 
scmc small bristles not markedly differentiated from the hairs. 
The mouth parts resemble somewhat those of Rhyphus. The 
bbrurn, epipharynx. mandible, hypopharynx, maxilla and labium, 
are as shown in the figures ( figs. 52-55). The lateral comb of 
the epipharynx ( cp. c. fig. 53) has blunt, rounded teeth. On 
the ventral side of the last segment is the anal plate ( fig. 5 r) 
perforated by a transverse slit at the center. The anterior 
spiracles or breathing organs arc small, rounclccl opening:s situ
ated on the dorsal surface of the first thoracic segrnc~1t; the 
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posterior spiracles ( fig. 57) on the last segment open dorsally 
and are each covered by a hairy flap ( fig. 56 fl.). The body 
ends in two fleshy lobes ( fig. 56). 

The pupa is over ¾ inch long with small, papilliform, thoracic 
spiracles; the caudal end narrower, its apex with 2 slender 
pointed lobes. The slender, long-legged, mosquito-like adult 
may readily be distinguished from other crane flies by the pres
ence of a very short and much curved vein near the base of the 
wing posteriorly and by other points in venation shown in figure 
13. These flies are not uncommonly found even in late fall 
and winter hovering over a small brook or spring or over the 
snow. (Lot 188.) 

RHYPHIDAE (False Crane flies). 

Rhyphus punctatlts. 

This fly though probably of no great economic importance 
may not be without interest because of the resemblance the 
larvae bear to those of Trichocera described above and because 
of the resemblance the adults bear to the malarial mosquitoes 
for which they are occasionally mistaken by the non-entomol:.. 
ogist. The larvae of the members of this family live in decay
ing vegetable matter. The specimens from which the following 
description ,vas drawn were found in cow clung. 

The larva is a slender, cylindrical, legless maggot over ]Is of 
an inch in length with 12 distinct body segments which 
are broaclly marked with mottled brownish or purplish bands 
leaving only the sutures white. The twelfth segment is shorter 
and smaller than the others, less sharply separated from the 
eleventh, and ends in 2 rounded fleshy lobes margined with 
setae ( fig. 48). Ventrally there is an oval anal plate perforated 
by a transverse slit near the posterior margin ( fig. 49). Dor
sally arc the 2 crescent shaped spiracles ( fig. 48 sp.) which arc 
bounded laterally though not covered by flaps; between them 
is a transverse fold margined with setae. The thoracic spiracles 
( fig. 47) are small and have but 3 more or less oval apertures. 
The antennae arc very minute, two segmented and papilla-like. 
The mandible (fig. 44) is apically densely covered with two tufts 
of hair, one on each side, and which so overhang the tip that 
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its structure cannot be described. On the inner side of the 
mandible is a spur with several teeth. The lateral comb of the 
epipharynx (fig. 46) is provided with several blunt teeth. The 
18.brum is oval and margined with setae, the labium (fig. 45 Im) 
is deeply bifid. 

The adult which is frequently seen upon the windows of 
dwellings resembles somewhat some malarial mosquitoes in pos
sessing spotted wings--but it may readily be distinguished from 
the mosquito by its short, blunt proboscis. 

Cm,rcmAE (Mosquitoes). 

These pests are with us the greater part of the year, though 
troublesome mainly in spring and summer. In recent years 
they have been much studied because of their relation to malaria 
and other diseases. In Insect Notes for 1906 (Bui. No. 134, 
Me. Agr. Expt. Station) is given a short list of Maine mos
quitoes, among them two species of Anopheles, one of which 
is known to be a malaria carrier. Anopheles may readily be 
distinguished from the others by the spotted wings, by the form 
of the mouth parts \vhich consist of 3 slender processes, and by 
the habit of standing when at rest upon a wall with the body 
inclined at an angle wifo the vertical. Though no special effort 
was made to collect them, two rather rare non-malarial mos
quitoes were taken the past season, C11lex atropa!pus and sa.rn
tilis. The former was bred from larvae taken in the rock pools 
from the Stillwater branch of the Penobscot river, September 
22. Of the latter, specimens were captured in the basement of 
a dwelling in Orono or December 17 and 21. 

As all mosquitoes breed in water, the covering of rain water 
barrels, filling in of sJTall pools and draining of swamps will 
do much toward reducing the number of these insects. 

MuscmAE (Flies). 

Epoclzra canadensis ( Currant fruit fly). 

In a letter dated July l 6 a correspondent from ·west brook 
reports that one-third of his currant crop was ruined by a mag
got which lives in the fruit. It is the larva of the currant fly, 
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a small white maggot about r-3 of an inch in length. The adult 
is a small two-winged fly with banded wings. It is described 
in Bulletin No. 35 Me. Agric. Expt. Station. (Lot 766.) 

Drosophila busckii. 

This insect belongs to the same genus as the little yellow flies 
commonly known as Pomace or fruit flies. It has been bred 
several times from larva found in potato affected by rot. 
Apparently only the potatoes with broken skin were attacked, 
though there were a number of decayed tubers. From this it 
seems evident that the flies were not responsible in starting the 
rot. As may be expected this fly in all its stages greatly re
sembles Drosophila ampelophila, the common Pomace fly, de
scribed by Professor Comstock in the Report of the Ento
mologist, Department of Agriculture for '8r-'82. 

The egg though similar in shape differs from that of D. am
pelophila in having 4 slender and pointed filaments (not blunt) 
near the micropyle. The larva is elongate oval, about 5-16 of 
ar. inch in length when full grown; the head end more slender 
and pointed; the posterior end of the body broadest. The an
tennae are minute tubercles placed on the dorsal surface of the 
first segment; the 2 jaw hooks are black in color and each pro
vided with 4 slender teeth of which the third from the base is 
smallest ( fig. 50). Fringing the mouth are a number of 
minute colorless, recurved hooks only distinctly visible in pro
file. The cephalic spiracles each consist of about 12 tracheal 
tubes of varying lengths, slightly hooked at the end. These 
ti:bes may be extended or retracted within a cylinder which is 
somewhat longer than wide. The body is covered, though not 
densely, with erect setulae, and each segment is provided with 
about 8 spinose protuberances, fewer and longer on the last 2 

segments where they nearly equal the caudal spiracle in length. 
The latter consists of 2 coalesced tubes. The pupa, which is 
about ¼ of an inch long, resembles the larvae in having the 
body sparsely covered with setulae, spinose protuberances, and 
a caudal spiracle of 2 coalesced tubes. At the head end there 
is a large concavity, covered by a plate which comes off when 
the adult emerges. To this plate are attached the thoracic 
spiracles, cylindrical processes each terminating in 12 tracheal 
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tt;bes of varying length. The adult is a little yellow fly about 
¼ of an inch long with striped thorax and abdomen ,vith black 
markings. (Lot 847.:1 

Pcgomyia sp.? (Cabbage maggots). 

A correspondent from Bmvdoinham, ;\1aine, in a letter dated 
July r, reports the destruction of 25,000 cauliflower plants by 
maggots. As no specimens ,rere received the species was not 
determined, though it may have been Pcgomyia brassicae or 
~orne allied form. 

Jlusca domcstica (House or typhoid fly). 

The ever present and pestiferous house fly because of its 
filthv habits continues to be a serious menace to the health of 
the cornnmnity. As they breed in stable manure every effort 
should be made to reduce their number by the removal of this 
refuse from the vicinity of dwellings. Foods of all kinds should 
be carefully protected from them. Milk should be handled with 
great care to prevent flies from contaminating it, as it is a most 
excellent medium for the development of the typhoid baci1li as 
we11 as of the baci11i oi some other intestinal troubles to which 
young children are highly snsceptible. Upon this subject much 
has been said and written, but too much stress cannot be laid 
upon a matter of such vital importance. 

Frontina archippivora ( A parasitic fly). 

A specimen of the chrysalis of the monarch butterfly (Anosia 
ple:rippus) sent from South Berwick was found to be parasi
tized by the above named fly. The pupal stage of the parasite 
·was passed outside of the butterfly chrysalis. The flies emerged 
August 28. (Lot 789.) 
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(Beetles.) 

Carpophilits hemipterus. 

39 

l\Iany of these beetles and their larvae and pupae ,vere found 
in a box of California dried peaches sent to the Station for 
examination from a storage house in Portland. The beetle 
(fig. 15) which is about ¼ of an inch in length may readily be 
recognized by its short wing covers which are not produced 
onr the last 2 abdominal segments. The insect is mainly dark 
brown in color; the legs, the posterior half and a spot near the 
lateral anterior margin of each wing cover, are yellow. The 
legs are rather stout, the tibiae are somewhat broadened, and 
the antennae are clubbed. Both larvae and adults feed in de
caying and fermenting sap, pomace and fruit, particularly im
properly cured dried figs, peaches, apples and the like, and are 
often associated with mites and the larvae of Pomace Flies 
(Drosophila). The insect is very widely distributed, almost 
cosmopolitan, and once established in a fruit packing house may 
prove a serious pest. 

The larva or grub is a slender flattened creature about 1-5 
of an inch in length, white in color with a brownish head and 
3 pairs of legs. The mouth parts are as shown in figs. 20-22. 

There is a pair of thoracic spiracles on the second segment, and 
8 pairs of abdominal spiracles, none on the last segment. Upon 
the body are a few scattered setae; on the dorsal surface of the 
last segment (fig. 23) is a pair of stout pointed tubercles, a 
stouter pair at the apex and a smaller one at the base of each 
of the latter. The pupa is of the simple, unprotected type, each 
abdominal segment has about 4 strong setose spines, largest 
posteriorly. 

The destruction of all infested fruit by burning, and thorough 
fumigation of the warehouse by hydrocyanic gas are the only 
remedies which can be suggested for the destruction of this 
pest. ( Lot 843.) 

Euphoria inda ( Bumble flower beetles). 

Large beetles ( fig. 16) about ¾ of an inch in length, have 
be en reported to the Station several times this season eating 
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apples in storage. As a single individual does not always con
fine its attention to one apple, a few beetles may sometimes 
injure a large number by biting into them. Harris records a 
similar habit regarding peaches. The head and thorax of this 
beetle are dark reddish brown, or almost black, thickly covered 
with short yellowish hairs, the wing cases are light yellowish 
brom1 mottled with irregular black dots. The under side of 
the insect is very hairy. As this insect is quite conspicuous it 
may be controled by hand picking. ( Lot 826.) 

Conotraclzcl11s ncn11phar (Plum curcnlio).* 

At Lisbon, J\faine, this insect has nearly ruined a crop of 
plums, while the apples from orchards in many parts of the 
State are reported as being commonly and generally infested 
with this pest. (Lots 747, 757.) 

Elateridae ( Wire worms).* 

A farmer from Lagrange says: ". . . these threaten to 
ruin my potatoes. Every one raising potatoes in this vicinity 
has the same complaint. \Ve did not see anything of them on 
this farm last year but one of my neighbors had them in his 
potatoes. . . . " Deep plowing and harrowing in the fall to 
expose the pupa and beetle, as a preventive measure, are most 
highly recommended. ( Lot 763.) 

Scolytid Beetles in Pine Cones. 

Some specimens of cones from the \Vhite Pine, brought to 
m by Doctor Chrysler of the University of Maine, collected 
J nne IS in Orono, were found to be mined by a Scolytid beetle. 
Every cone on the branch brought in was affected. On open
ing a cone, the whole structure was found to be mined through, 
two or three beetles being inside; and a gummy brown mass 
at or near the base giving evidence of the work within. The 
beetles rnade an exit at or near the apex. The cones were those 
,vhich started to grow last year. Professor J. M. Swaine, of 
Macdonald College, Canada, who has made a special study of 
this family of beetles, to whom specimens were sent, determined 
them as Pityophtlzorus coniperda. (Lot 734.) 

* A descriptive economic circular is available to applicants. 
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X'j'leborus dispar ( Shot borer). 

In a letter elated J nne 3, from a correspondent in West Tre
mont, Maine, the complaint is made that this beetle is killing 
the yonng apple trees. This beetle is a native species and 
,attacks both hard and s-oft wood trees as well as the apple trees. 
The yonng larvae bore into the wood, making deep channels 
v.rhich in the small twigs interfere with the circulation of the 
sap, and the twigs wither, giving the appearance of blight. 
The beetle is less than one-eighth of an inch in length, dark 
brm-vn or nearly black in color, with legs and antennae rusty red. 
They leave their burrows in July ancl deposit eggs before Au
gust. according to Harvey. It is a difficult insect to exterminate, 
especially in orchards in the vicinity of forest trees. Cutting 
out of diseased limbs and burning is the most satisfactory treat
ment. Lot 730. 

lVI onohm111m1s srntellatus ( Pine borer). 

Beetles of this species were fonncl quite abundantly, June 30, 
i1, Orono, upon the larch. On many of the trees the young 
twigs appeared as if the bark hacl been chewed -off. In Insect 
Notes for 1908 ( Me. Agr. Exp. Station Bulletin No. 162) there 
is a record of this species destroying pine needles. The beetle 
i~, about ¾ of an inch in length with antennae double the length 
of the body in the male. It is shining black, its wing-covers 
having small patches of short hairs l1ere and there resembling 
spots of white mold, their surface rough from coarse confluent 
punctures and the thorax similarly punctured across its middle, 
its base and apex witli irregular transverse wrinkles, and its 
sides with a conical spine, which is not clothed with hairs, and 
the scutellurn coated over with white hairs. The large white 
grub bores in the wood. The beetle is rather common in Maine. 
If anyone should see this insect feeding upon leaves or twigs 
of any tree, he will confer a favor upon us if he send in a 
record of his observations. Lot 780. 
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HYMENOPTERA. 

( Four-winged flies, etc.) 

Lopfryrus abietis ( Spruce saw fly). 

This saw fly, noted last year in Bulletin 162, was again very 
abundant the past season on fir and spruce. From Birch Is
land, near the mouth of Damariscotta River, a correspondent 
writes August 3: ". . . I find the saw fly busily at work, and 
the devastation in the country around is appalling. Here it is 
now at work on the reel spruce and I have a number of trees 
entirely eaten off, and the caterpillars lie as thick as leaves. 

" In woodland trees artificial remedial measures are 
probably impractical and there the pest can only be left to such 
natural control as climatic conditions, fungous disease, or the 
attacks of preclaceous or parasitic insects. For ornamental 
trees we may resort to spraying as soon as the larvae are in 
evidence. 

From a large number of cocoons collected, abom an equal 
number of males and females emerged. A few parasites, 
Pimpla sp. and other~, were also reared from the cocoons. 
(Lot 791.) 

N ematus erichsonii (Larch saw fly). 

A report from Gardiner, Maine, elated July 14, states that 
"a small grove of larch near the house stripped almost as bare 
as winter." This is the insect which caused such devastation 
to the larches in this State a number of years ago, that in some 
sections they were ·wholly exterminated. 

As with the Spruce saw fly we must place our chief reliance 
upon the natural enemies, parasites and preclaceous bugs and 
climatic conditions, to hold this pest in check upon woodland 
trees. Spraying where feasible will control them. (Lot 765.) 
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EXPLAKATIOK OF PLATES. 

PLATE 

I0-12 San Jose or Pernicious scale (Aspidiotus pemiciosus). 
Page 28. 

IO Active young, greatly enlarged (After Felt). 
II Young scale in black stage, greatly enlarged (After Felt). 
12 Group of adult scales, enlarged (After Felt). 
13 vVing of Crane fly (Trichocera regalationis). Page 34. 
14. Wing of Crane fly ( Ctenophora apicata). Pag·e 32. 
15 Sap beetle ( C arpophilus hemipterns), greatly enlarged. 

Page 39. 
16 Bumble flower beetle (Euphoria inda). Twice natural 

size. Page 39. 

PLATE 

17 Leaf of the Alder showing secretion of Downy Psyllid. 
Page 29. 

18 Apple leaf folclecl hy apple leaf sewer. Page 26. 
19 Birch leaf showing work of Bucculatrix canadensisella. 

Page 24. 

PLA1'f, 

All details are of the larvae unless otherwise noted. an = 
antenna; ep = epipharynx; ep. c = comb of epipharynx; fl = 
flap covering spiracle; hyp = hypopharynx; lm = labium; lr = 
labrum; nm = mandible; mx == maxilla; sp = spiracle. 

Carpophilus hemipterus. Page 39. 

20 Mouth parts; Dorsal aspect. x 63. 
21 Labium and maxilla; Ventral aspect. x 63. 
22 Labium; Ventral aspect. x 175. 
23 Caudal end; Dorsal aspect. x 40. 

Achatodcs zeae. Page 23. 

24 Mouth parts; Dorsal aspect. x 20. 
25 Maxilla. x 20. 
26 Anal plate; Dorsal aspect. x IO. 

27 Apex of abdomen of pnpa. x 40. 
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Ancylis (Pho.roptcms) nubcculana. Page 26. 

28 Mandible. x 80. 
29 Labrum ; Dorsal aspect. x 80. 
30 Antenna. x 80. 
3 r Labium and first maxilla. x 80. 
32 Anal fork. x 175. 

B%cculatri.r canadensisella. Page 24. 

33 Labium and first maxilla. x 175. 
34 Mandible. x 175. 
35 Labrum; Dorsal aspect. x 175. 
36 Abdominal leg. x r75. 
37 Claw of anal leg. x 350. 

M31cetobia diz:crgens. Page 3r. 

38 Labrum; Ventral aspect. x 350. 
39 Lateral comb of epipharynx. x 350. 
4c, Maxilla; Ventral aspect. x 175. 
4r Mandible; Lateral aspect. x 175. 
42 Mandible; Mesa! aspect. x 175. 
43 Thoracic spiracle. x 350. 

Rhyplws p11nctatus. Page 35. 

44 Mandible; Lateral aspect. x 350. 
45 Labium, maxilla and hypopharynx; Ventral aspect. x 63. 
46 Lateral comb of epipharynx. x 350. 
47 Thoracic spiracle. x 350. 
48 Caudal encl, dorsal. x 80. 
4S! Anal plate. x 25. 

Drosophila busckii. Page 37. 

50 Mandibular hook. x 175. 

Trichoccra rcgclationis. Page 34. 

51 Anal plate. x 175. 
52 Mandible; Mesa! aspect. x 175. 
53 Labrum; Ventral aspect. x 175. 
54 Mandible; Lateral aspect. x 175. 
55 Lower mouth parts; Ventral aspect. x 75. 
56 Caudal encl; Dorsal aspect. x 40. 
57 Caudal spiracle. x 80. 
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A KEW SPECIES OF ENDOMYCES FROM DECAY

ING APPLE. 

CHARLES E. LEWIS. 

In October 1908, the fungus which is described in this paper 
,vas discovered by the writer in connection with a study of :ipple 
decay fungi at this Station. In examining material from an 
apple which showed a small injured place which was overgrown 
by fungus mycelium and had a rather dry appearance, the spores 
of seyeral fungi including species of Altcrnaria, Cladosporium, 
and Fusarium were found. Associated with these were a large 
number of almost spherical brown bodies which were for the 
most part 11-14 microns in diameter, each of which was found 
to contain 4 spores. Dilution plate cultures were made, using 
prune agar as a culture medium. Eight fungi developed in 
these plates and among them was one which produced conidia 
in very nmch the same manner which has been described by Bre
feld (I) for Ascoidea rubescens Brefeld. The conidia were 
formed in such large numbers that they became pilecl up on 
the agar to such an extent as to give a powdery appearance. 
There was almost no development of aerial mycelium. 

\ \'hen the cultures were examined, IO clays after they were 
made. it was found that a large m11c1ber of small bodies resemb
ling the spore sacs or asci of an Endomyces had developed. 
These sacs were borne on short branches of the hyphae as 
shown in Figures 60, 61, and 65. Some of the sacs had already 
formed spores and in each case, so far as determined at that 
time. 4 spores were found. Later study has shown that there 
arc usually a considerable number of the bodies which do not 
form spores and that there may be occasionally an ascus which 
forms only 2 spores. Cases in whicn only 2 spores are foqned 
are very exceptional and are very rarely seen. No case has 
en:r been observed in which more than 4 spores were formed. 
\Vhen th~ ascospores are mature they are brown in color. They 
vary in size according to the si~ of the ascus but in asci which 
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measure Ir microns in diameter the spores are about 4 x 5.5 
microns. The ascospore has a thick wall with usually a num
ber of thickened places on the wall. The asci or sacs which do 
not produce spores vary in size and appearance. In some cases 
they are of normal size and appear hyaline and seem to be lack
ing in contents. In other cases they are smaller, being 7-8 
microns in diameter and contain a numher of refractive bodies 
\Yhich are probably :food material. Some of the smaller sacs 
in which no spores develop bear some resemblance to chlamydo
spores but they do not germinate when sown in hanging drop 
cultures. 

The fact that the conidia and the spore sacs belong· to the 
same fungus was determined by finding cases in which the 
branch bearing conidia was attached to the same hypha which 
was producing spore sacs. It was also determined by the fact 
that colonies which developed from a single spore began to pro
duce conidia in r to 3 days and later the spore sacs began to 
develop so that in 6 to IO days large numbers were found. 

Since this fungus was isolated from a decaying appie, it 
seemed desirable to determine whether it could cause decay of 
apples upon inoculation. A number of apples were inoculated 
K ovember 4, H)o8, from pure cultures. A slow decay took 
vlace ancl after IO clays the decayed regions at the points of 
inoculation ,vere each about r.5 cm. in diameter. Some of the 
decayed tissue was removed from one of the apples and was 
teased out and examined. Large numbers of the spore sacs 
were found occupying the spaces between the cells. Plate cul
tures \\·ere made by taking out some of the decaying tissue from 
points inside one of the decaying apples with a sterilized scalpel 
and transferring to petri dishes containing prune agar. Pure 
cultures of the fongus with which the apple was inoculated were 
secnred in each case showing that this fongus was responsible 
for the decay. One month after the time of inoculation, the 
fungus was reisolated in pure culture from an apple which was 
about one-half decayed. ln the summer and fall of 190<;>. inocu
lations ,yere made to determine whether this fungus could at
tack green apples and it was found that while in some cases it 
grew to a slight extent in the injured tissue at the point of in
oculation in no case did it cause decay of unripe apples. It does 
not seem probable that this fungus will become of much im
portance as a cause of apple decay since it causes only a slow 
,decay of ripe fruit. 
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The chief interest in its study lies in the fact that it beiongs 
to a family of fungi no representative of which has been re
ported from America so far as the writer is able to determine. 
The character of producing spores in sacs or asci on short 
branches of the mycelium places it in the family Endomycctaceae 
and the fact that the 4 spored ascns is formed from a single 
branch and not from a fusion of two branches places it in the 
genus Endomyces, according to the classification of Schroter 
( 12). The fungus under consideraticn, however, differs from 
the described species of Endonvyccs in certain morphological 
and cultural characters. 

Endomyces decipiens (Tulasne) Rees, which ocurs as a para- ' 
site on Armil/aria mellea Vahl, has asci which are 12-13 x 17 
microns. This species produces chlarnydospores which are 10-

12 x 15-17 microns, and the mycelium breaks down to form 
oidia. Endomyces M agnusii Ludwig was described by Ludwig 
and was later studied by both Brefelcl (2) and Hanson (6). It 
occurs in fermenting sap of the oak in Germany. The cells of 
the mycelium of this species separate very readily to form oidia. 
The asci clo not develop in culture under ordinary conditions but 
Brefeld secured them by growing the fungus so that the my
celium was deeply buried in gelatin. The asci are large, being 
25 x 40-45 microns. Endomyces scytonematum Zukal produces 
asci which are 17-18 x 25-26 microns. Each ascus contains 8 
spores. Endomyces meliolincola Rehm has asci which are 45 
microns in diameter. Endomyces coprophilus :'.\fassee and Sc.Im. 
has asci which are 18-25 x 20-30 microns and contain 4-8 spores. 

Endomyces parasitirns Fayod occurs as a parasite on Trich
oloma rutilans. The hyphae are 2-3 microns in diameter, the 
asci are somewhat pear shaped, are 12 microns in length and 6-7 
microns across at the broad ~ncl. This species differs from 
Endomyccs decipiens and Endomyccs Mag1111sii in producing 
conidia which are cut off from the encl of a slender conidiophore 
and in the fact that the mycelium does n 1t break clown to form 
oidia. 

The fungus which was isolated from a'.;tJle, when gro,vn upon 
a number of culture media, produces hya\ine one-celled conidia 
after the manner shown in Fig. 66. The conidia vary somewhat 
in size, being 3-3.5 x 6-ro microns but for the most part matnre 
coniclia are about 3 x 8 microns. The hyphae vary in thickness 
from 3 to 6 microns. The asci are as a rule almost spherical, 
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are r r-14 microns in diameter and are borne on branches which 
vary considerably in length. Some asci are found which are 
less than I 1 microns iri diameter and some are found which are 
not spherical being somewhat pear shaped. In some cases also 
rather abnormal development of the spore sacs takes place as, 
shown in Fig. 70, but by far the most common method of pro
duction of asci is for a number of single asci to develop on !:'hort 
branches from a hypha, as shown in Figures 60, 6r, 62 anJ 65. 

In order to determine the extent of variation in growth of 
the fungus and the effect upon its reproduction, it has been 
grown upon a rather large number of culture media. 

CULTURAL CHARACTERS. 

"When the conidia are placed in a hanging drop of prune de
cocticn, potato broth, or beef extract broth plus 2 per cent dex
trose, at room temperature, they germinate readily. The con
idia become considerably swollen and within 4-5 hours a m1111-

ber of them will begin to put out germ tubes. As a rule the 
coniclium puts out only one germ tube but in some cases two 
are produced from opposite sides of the spore. In some cases, 
even in the hanging drop, the germ tube may grow out to form 
a branched mycelium on which short conidiophores bearing the 
conidia are borne as shown in Fig. 66. In other cases. the 
germ tube may grow out and begin to bud off coniclia from the 
encl within 16-18 hours. Some coniclia are formed in very ir
regular ways as shown in Fig. 67. The coniclia did not germi
nate in hanging drops of neutral beef extract broth. 

The ascospores germinate, in some cases at least, while still 
in the ascus. Material from a culture 3 weeks old growing on 
bean agar and in which there were a large number of asci which 
contained spores was thoroughly washed to remove conidia and 
then teased apart and enough material to contain several asci 
in each case was placed in each of S hanging drops of prune 
decotion. After 16 hours, examination showed that in a num
ber of asci one or more of the spores had germinated. Here, as 
in the case of germinating conidia, some of the germ tubes grow 
to form a branched mycelium and in some other cases conidia 
are formed on the encl of the germ tube within r8 to 24 hours 
after the spores are sown as shown in Figure 69. 



AN ENDOMYCES FROM APPLE. 49 

The characters of the growth upon a number of culture rr..edia 
will be given the temperature being about 20° C. in each case. 
The notes are based on observations of 2 or more tubes in t"very 
case, and with the agars on plate cultures as well. 

Prune agar. When conidia are sown in plates of prune agar 
they germinate readily and by the end of 48 hours a much 
branched mycelium is formed with numerous conidiophores 
which bear large numbers of conidia. For good growth the 
medium must be acid. Prune agar was made alkaline to -2.5 
Fuller"s scale with NaOH, neutral, and acid to +2.5, +ro, and 
+20 with HCI. There was no growth in the alkaline medium 
and very little in the neutral while the growth in the acid me
dium was good, that in +ro and +20 being equally good. The 
relation of the growth of the fungus to acids will be discussed 
later in this paper. 

Prune decoction + 12. The growth in a decoction made by 
cooking 6 good sized prunes in rooo c. c. of distilled water is 
very good. The mycelium develops rapidly in the bottom of 
the tube and after about 48 hours a film has developed over the 
surface of the liquid. The spore ,:acs or asci develop well in this 
medium and many are found which have formed spores at the 
end of IO clays. There is a good development of the mycelium 
and there is no tendency to break down to forrn oiclia in the 
liquid medium as is the case with Endomyces M agnusii. 

Potato agar + 6. At 42 hours coniclia had been produced in 
large numbers. After 5 clays a few developing spore sacs ,vere 
observed and when the cultures were 9 days old large numbers 
of spore sacs were seen, in some of which the spores had de
veloped. 

Potato broth. In neutral or alkaline potato broth there was 
no growth but when a drop of lactic acicl was added to each 
tube before inoculation the fungcs grew readily and at about 
the same rate as in prune decoction. Large numbers of asci 
were found 9 clays after the tubes were inoculated. 

Bean agar. T_he growth here is practically the same as on 
potato agar. 

Bean pods. In bean pod tubes the growth is mostly confined 
to the liquid and to that part of the pod just above the liquid. 

Vegetable plugs. On sterilized potato, beet, turnip, anc! car-
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rot cylinders in tubes the growth is good. In 40 hours the en
tire slant of the plug is covered by the fungus and conidia are 
being formed. The conidia are formed in such abundance as 
to become piled up in considerable masses giving a wet slimy 
appearance. After conidia are formed, they germinate in some 
cases, producing short germ tubes on which conidia are formed 
in the irregular manner described as occurring in hanging drops. 
The vegetable plugs seem to be much more favorable to the 
development of conidia than asci, as the asci are not found in 
very large numbers. 

Apple wood. On sterilized apple twigs in tubes the growth 
is good. There is considerable mycelium in the liquid and a 
thick slimy covering on the upper ends of the pieces of wood at 
the encl of one week. Both coniclia and asci are produced in 
large numbers. 

Beef extract agar. It has been noted above that the spores 
did not germinate in hanging drops of neutral beef extract 
broth. On neutral beef extract agar no growth took place but 
when the agar was made acid to +20 with hydrochloric, lactic, 
or acetic acid the fungus grew to a slight extent. 

Beef extract gefotin. On this gelatin, when made acid with 
lactic acid, the growth is about the came as on beef extract agar. 
No liquefaction of gelatin but there was very little growth. 

Beef extract gelatin + de:ctrosc. The fungus grows very 
well on this medium and causes some liquefaction of the gelatin 
at the end of one week. After one month the gelatin in the 
tubes was liquefied to a depth of r.5 cm. 

Sugar agars. Agars made by adding r per cent of dextrose, 
saccharose, lactose or mannite to beef extract agar. When these 
sugar agars were neutral, no growth took place, but when they 
were made acid the fungus grew .on all of them. The growth on 
lactose and mannite is poor but on dextrose and saccharose the 
growth is good. The fungus produces a rather thick, whitish 
mass composed largely of conidia but does not form many asci. 

Sugar broths. The same 4 sugars which wBre used in agars 
were also added to beef extract broth. One, 2, 5 and IO per 
cent of dextrose were tried and gave about equally good growth. 
With the other sugars 2 per cent was added to the broth in 
each case. These broths were made acid to +rs with hydro-
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chloric acid. The relative growth with the sugar broths is the 
c:--.mc as with the sugar agars. Dextrose and saccharose give 
much better growth than lactose and mannite. Few asci de
velop in these broths in comparison with the number that de
velop on some other media. 

Dunham's solution. Small amount of growth in this medium 
and in the same medium plus lactic acid. 

Dunham's solution + sugars. When the 4 sugars used with 
agar and beef broth were added to Dunham's solution which 
had been made acid with lactic acid they gave about the same 
relative growth as with the agars and beef broth. 

Glycerine agar. Five per cent glycerine added to beef ex
tract agar and made acid with lactic acid. The growth is thick 
and somewhat wrinkled when the cultures are 5 days old. ·when 
a small piece was removed with a needle, it was found to be 
rather gelatinous and hard to tease apart. \Vhen examined 
with the microscope this material showed a very great number 
of asci. This medium seemed to be more favorable to develop
ment of asci than any of the other media which were used. 

Rice. The fungus does not grow very well on rice sterilized 
in distilled water but it forms a considerable number of asci. 

Corn. Enough crushed yellow dent corn was placed in each 
tube so that when distilled water was added to soak it up it 
made about ro c. c. The fungus grew very well on this medium 
and produced both conidia and asci. 

}\Jilk. Fresh milk from which the cream had been separated 
was sterilized in the Arnold sterilizer. The fungus did not 
grow \Yell in this medium but when a drop of lactic acid was 
aclclecl to each tube before inoculation, good growth took place. 

REL\ TION OF GROWTH TO Acrns. 

It has already been noted in several places in connection with 
the growth on various media that this fungus requires an acid 
medium for its growth. A considerable amount of work has 
been clone and data obtained on this subject. The fungus has 
been g-ro,rn in liquid media to which definite amounts of differ
ent acids haYe 1,een added. For the most part, 2 per cent. dex
trose broth has been used because it was found that this made 
a fa,·orable meclittm. An attempt has been macle to determine 
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three things: ( 1) The extent to which the growth ot the fungus 
in a medium changes the acidity of that medium; ( 2) the rela
tive effect of different acids on growth; (3) the amount of a 
given acid which it is necessary to add to prevent growth. 

Three inorganic acicls,-hyclrochloric, sulphuric and nitric,
ancl 7 organic acicls,-lactic, acetic, citric, tartaric, oxalic, malic, 
and formic,-have been used. N ormaJ solutions or solutions 
of twice the normal strength in some cases have been used in 
making up the medium to a given acidity. The acid was aclclecl 
to the dextrose broth in most cases before sterilizing but in the 
case of some of the volatile acids, the acid was added cold after 
the tubes had been sterilized and the tubes were then incubated 
for 3 clays to prove sterility before inoculation. The cultures 
were made in test tubes each containing IO c. c. of the culture 
medium. The acidity of the media is expressed in each case in 
terms of Fuller's scale. 

To determine what change takes place in the acidity of cul
ture media clue to the growth of the fungus, a large number 
of determinations were made. In a considerable number of 
cases uninoculatecl tubes were kept as checks and titrated on the 
same clay as the inoculated ones. In determining the acidity, 
the entire contents of the tube were poured into a porcelain dish 
and the tube was rinsed with part of the 50 c. c. of distilled 
water which was added. The dish was heated over a fhime 
until the contents boiled for about one minute and then the titra
tion was made. 

It was found that in the case of 2 per cent. lactose broth or 
of 2 per cent. mannite broth neither of which is a favocable 
medium for the growth of the fungus, there was little or no 
change in the acidity after 18 clays. In 5 p::r cent glycerine 
broth, the acidity increased from +12 to +r8 at the end uf I I 

clays. In 2 per cent dextrose broth, the increase in acidity 
varied from one to two per cent as shown in the table given be
low. In 5 per cent and in IO per cent dextrose broth the acid
ity increased from +20 to +53 in the first and from 
+15 to +52 in the second at the encl of three weeks. The table 
which follows shows that the acidity of the two per cent dex
trose broth in which the fungus had grown for 2 ,or 3 weeks did 
not change to any extent by allowing the fungus to continue its 
growth for 2 weeks longer. 
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Acid used. Acidity. Inoculated. Titrated. Acidity. Titrated. Acidity 

Hydrochloric +10 l\Iarch 20, 1909 April 12, 1909 +27.5 

+20 " 26, 1909 13, 1909 +39 April 27, 1909 --\-40 

+30 " 26, 1909 13. 1909 +51 " 27, 1909 +48 

--\-40 " 26, 1909 13, 1909 +oo " 27, 1909 +55 

Lactic +20 " 26, 1909 " 27, 1909 --\-41 

+so " 26, 1909 12. 1909 +49 " 27, 1909 

--\-40 " 26. 1909 ., 27, 1909 +58 

+60 " 26. 1909 12, 1909 +18 .. 27, 1909 +n 
+so ., 26, 1909 12, 1909 +95 " 27, 1909 +95 

+9o " 26, 1909 26, 1909 +100 " 27, 1909 +100 

+100 " 26, 1909 26. 1909 +112 " 27, 1909 +no 

+120 " 29. 1909 " 27, 1909 +145 

+150 29, 1909 " 27, 1909 +1so 

+220 " 29, 1909 " 2i. 1909 +245 

+2so " 29, 1909 " 27, 1909 +s11 

There is considerable difference in the amount of different 
acids which can be added to 2 per cent dextrose broth before 
the growth of the fungus is checked or enti-rely prevented. With 
hydrochloric, sulphuric and nitric acids there is good growth up 
to and including +60 but no growth at +So. Of the organic 
acids used, it requires a smaller amount of formic acid than of 
any of the others to prevent growth. There was fairly good 
growth at +20 and at +30, very little at +40 ancl none at 
+50. Malic, lactic, citric, and tartaric acids give good growth 
to high acidities. Very little difference can be noted with these 
4 acids up to and including +300. Malic acid was only tested 
to +350 but gave good growth at that acidity. Lactic acid gives 
a little poorer growth at +350 than at +300, at +400 there is 
very little growth and at +450 it can scarcely be detected. Cit
ric acid gave good growth up to +500 and was not tested fur
ther. Tartaric acid gives good growth up to +200, above +200 
growth takes place slowly but there is a small amount of growth 
up to and including +600. With oxalic and acetic acic15 the 
growth increases slowly in comparison with that in citric acid 
for example. The limits of growth with oxalic acid is between 
+roo and +150. With acetic acid there is very little growth 
at +200 and none at +250. 
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FERMENTATION TUBES. 

The Endomyces from apple has been grown in fermentation 
tubes which were filled with 2 per cent dextrose, saccharose, 
lactose, and mannite broths, and with 5 per cent glycerine broth. 
In dextrose, saccharose, and glycerine broths the fungus grew 
well in the open ends of the tubes but did not grow in the closed 
ends. In lactose and mannite broths, the growth was poor and 
was confined to the open ends of the tubes. No gas was pro
duced in any of these fermentation tubes. 

RELATION OF TEMPERATURE TO GROWTH. 

The growth of the fungus on a number of culture media at 
20 degrees C. has been given under the head of cultural char
acters. In order to determine the effect of lower temperatures, 
2 tubes each of prune decoction, bean agar, potato agar, po',ato, 
beet, carrot and turnip cylinders in each case were inocul8ted 
and kept at temperatures of 15°-16° C., 12°-13° C., 8° C. and at 
5° C. At 15°-16° C. and at 12°-13° C., there was a slow growth 
but not so good in either case as at 20° C. At 8° C. and at 
5° C., there was no growth which could be noted at the end 
of one week· while in check tubes at 20° C., the fungus had 
spread over the entire surface of the slants. vVhen the tubes 
which had been kept at 5° C., and at 8° C. were placed at a tem
perature of 20° C. growth took place readily. 

THERMAL DEATH POINT. 

Cultures of the fungus two days old in thin walled test tubes 
each containing IO c. c. of 2 per cent dextrose broth made acid 
to +rn were used. A method of heating the cultures very sim
ilar to that described by Smith ( 14) was used. Tubes were 
heated for ro minutes at each degree from 46° C. to 53° C. 
Transfers were made to other tubes of 2 per cent dextrose 
broth. There was good growth from all tubes up to 50° C. At 
51° C. and at 52° C., the growth came up very slowly and at 
:first it seemed that the thermal death point was between 50° C. 
and 51 ° C. but since growth took place at 5 l 

O C. and at 52 ° C. 
after a few days and no growth took place from tubes at 53° C. 
it seems that some place between 52° C. and 53° C. should be 
Tegarded at the thermal death point. 

GROWTH FROM OLD CULTURES. 

In order to determine the length of time which the fungus 
would retain its vitality in cultures, transfers were made from 
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time to time from prune agar and prune decoction cultures in 
both of which the fungus produces both conidia and ascospores. 
These cultures were kept at the temperature of the laboratory. 
It was found that growth took place readily when transfers were 
made from prune agar cultures up to 5 months old provided the 
agar had not become dried out. In no case was growth obtained 
from agar tubes in which the agar was dry. Growth took place 
\Yhen transfers were made from prune clecoction cultures 6 
months old. At that time, the liquid was almost all evaporated 
and the tests were not carried further. 

Endomyces iWagnusii. 
A culture of this fungus was secured from the Association 

Internationale des Botanistes and has been grown upon a number 
of the same culture media under the same conditions for com
parison. This species has been studied by Ludwig (IO), Bre
feld ( r), and Hansen ( 6), all of whom grew the fungus in cul
ture on a number of media. Their accounts agree for the most 
part. .\ branched mycelium is produced, the cells of which 
separate very readily to form oidia. Brefeld found that when 
the mycelium ,vas grown in such a way that it was buried by the 
culture medium it did not break down so readily to form oidia 
and asci were formed. Hansen did not find the asci in any of 
his cultures, but his description of the mycelium and oiclia agrees 
with those of Brefelcl and Ludwig. 

In this study, E11domyces lvfagnusii has been grown on the 
following culture media: Prune agar, potato agar, bean agar, 
prune decoction, bean pods, potato, turnip, carrot and beet 
cylinders, sterilized oak wood, r per cent dextrose, saccharose. 
lactose. and mannite agars, 2 per cent broths of the same 4 
sugars, 2 per cent dextrose gelatine, 5 per cent glycerine broth, 
5 per cent glycerine agar, and in both alkaline and acid milk. 
The fungus grew well in all of these media except in man
nite, lactose. 2.nd glycerine agars ancl broths and alkaline :nilk. 
\\'hen the milk \yas made acid, the growth was goocl. In 
all of the media \Yhich were used, the fungus goes through 
the came stages. First, there is a development of mycdium 
\Yhich yery rnon breaks down to form oiclia. After a littlc> 
time. the oidia become quite thick walled and in some cases 
almost spherical. In none of these cultures have asci been 
fmmd although theY haYe been searched for repeatedly. 
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Attempts have been made to produce the asci by sowing the 
oiclia in petri dishes in 5 c. c. of agar or gelatin and then after 
this was solidified adding enough gelatin to almost fill the dish. 
In this way a considerable amount of buried mycelium was 
produced in some cases but no asci. It seems that the asci 
must require very special cultural conditions for their develop
ment. The readiness with which the cells of the mycelium sep
arate to form oidia is illustrated by the behavior in hanging drop 
cultures. vVhen the rounded, thick walled spores were suwn 
in hanging drops of prune decoction they germinated reaJily . 
. .\fter 18 hours, nearly all had pushed out germ tubes, and when 
the germ tube reached a length of about 3 times the diameter 
of the spore a cross wall was formed. After only a few cells 
were formed, they began to separate to form oiclia. At the encl 
of 48 hours the drops were filled with the one celled rounded 
oiclia. 

It is of considerable interest to compare the cultural r:har
acters of Endolll3'ces 111agm1sii and of the Endomyce1s from ap
ple. It has been seen that while their characters are very dif
ferent each one retains its characters even when grown under 
a wide range o_f conditions and does not vary to any great ex
tent. For example Endomyces M agnusii forms ciiclia in large 
numbers in all the culture media used either solid or liquid and 
does not form asci readily in cultures while the Endo1wyces from 
apple never forms oiclia under any of the conditions which have 
been tested and produces asci readily in most of the culture 
media . 

• .\nother interesting point of difference is in their growth in 
fermentation tubes. E11domyces lt1ag11usii does not form gas in 
2 per cent lactose, and 2 per cent mannite broth but it does 
form gas in considerable quantity in 2 per cent dextrose and in 
2 per cent saccharose broth. In dextrose broth at room tem
perature gas began to appear on the fifth clay and increased 
rapidly in amount until the eighth clay when the gas occupied 
about So per cent of the closed arm in each case. Most of the 
gas formed was carbon dioxide. In saccharose brotfi the am'Junt 
of gas was less, being about 50 per cent of the closed arm. 

In connection with the statement of the fact that Endom:-.ices 
!VI agnusii ferments dextrose and saccharose with the formation 
of gas, attention should be called to the conclusions of Ludwig, 
Hansen and Brefeld in regard to fermentation by this fungus. 
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Ludwig discovered the fungus in fermenting sap of the oak aml 
he also found a yeast-like form associated with it which he re
garded as belonging to the Endomyces ancl he therefore reganl
ecl Endum_\'Ces J[agnusii as the cause of the fermentation. Han
sen ( 6) made a careful study in which by means of gelatin 
plates he secured cultures of the HndomJccs from single oidia. 
He abo secured pure cultures of the yeast form of Luchvig from 
single cells. He found the two forms to be entirely distinct as 
no yeast form developed in his cultures of J:11do111yces Jlag1111sii. 
He described the yeast as a ne\v species, Sacclzaro111yccs L11d
~,,zg1z. Hansen grew both of these organisms in a considerable 
number of liquid media including solutions of sugars, extracts 
of a number of common fruits, and beer wort. He founcl that 
either one growing in pure culture caused fermentation of dex
trose ancl saccharose but that neither caused fermentation of 
lactose. Hansen die\ not find the ac-ci in his study of E11domyces 
Jlag1111sii ancl he regarded it as doubtful whether the asci cle
scribecl by Ludwig belonged to the same fungus as the oiclia 
ancl mycelium. In a later paper, Lurfo ig (IT) stated that he 
had found asci on mycelium which was also forming oiclia and 
as has been stated Hrefelc\ secured the asci in culture under spe
cial conditions. Ilrefe](\ makes the statement in his account of 
Endom_,·ccs Jfap,1wsii that it clocs not cause ferment;1tion 
of fermentable liquids but he does not giYc an account 
of the work by \vhich this was determined and so it is impos
sible to knO\Y what liquids were tested. :\I y \\·ork confirms the 
account given by Hansen ( 6) that End cnnyccs Jfag1111sii causes 
fermentation of dextrose and saccharose \\·ith formation of gas, 
hut it does not ferment lactose . 

. .\nother place in which E11domyccs Jfag1111sii ancl the l7,11-
do111_\'Ccs from apple differ is in their effect upon gelatin \\·hen 
grown in dextrose gelatin. E11do111yccs Jlag1111sii cloe~ not 
liquefy gelatin while it has been shown earlier in this paper that 
the E11do111yccs from apple does cause considerable liquefaction. 

In relation of growth to acids. the two fungi agree rather 
closely. \Vith most of the acicls used the limits of grmvth were 
found to be about the same, but there were so:ne exceptions. 
In oxalic acicl there was no growth of E11do111_vccs Mag111wi at 
+80 and in tartaric acid there was no growth at +400 and 
above. In lactic acid, however, this species grew a little better 
at the high aciclities than the Endomyccs from apple. Neither 
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of these species will grow in an alkaline medium. When grown 
in a medium containing sugar, Endomyces Magnusii does not 
cause as great an increase in acidity as is brought about by the 
Endomyces from apple. 

CYTOLOGICAL. 

Considerable work has been done in an attempt to study the 
Endomyces from apple from a cytological standpoint. The fact 
that it grows readily and produces asci and spores in abundance 
on a large number of culture media would seem to make it a 
favorable object for study, but the difficulties of securing good 
fixation and the small size of the nuclei have made it impossible 
to determine many of the important points which it is desirable 
to have cleared up in regard to the behavior of the nucleus and 
the method of spore formation in this grot\p of fungi. A few 
things have been determined, however, which are of some in
terest. 

Material for study was taken from actively growing cultures 
on prune agar and in prune decoction and also from apples 
which had been inoculated with the fungus and which were 
decaying. Material from such decaying apples showed large 
numbers of spore sacs and this seemed to be a very favorable 
place for the development of the ascospores. A number of fixing 
fluids were tried including Flemming's of different strengths, 
chrom-acetic acid, picric acid, picro-formol, and absolute alco
hol. Some of the material from agar cultures and from decay
ing apples was imbedded in paraffin and sections were cut S and 
8 microns in thickness. Sections were stained with Flemming's 
triple stain and with iron haemotoxylin. Some good prepara
tions for determining certain points were prepared by teasing 
out material which had been fixed, and staining on the slide with 
iron haemotoxylin. The method followed in doing this was to 
prepare the slide with egg albumen fixative just as for fastening 
sections to slide, then material which had been nm down from 
higher grades of alcohol to 30 per cent alcohol or water, was 
teased out on the slide and the alcohol or water was allowed to 
evaporate, care being taken that the slide did not become entirely 
dry. vVhen almost dry the slide was placed in absolute alcohol 
·which coagulated the albumen and fastened the material to the 
slide. Such material ,vas stained with iron haemotoxylin. 
Some of the best preparations were from material grown in 
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prune decoction and fixed in picro-formol and m absolute al
cohol. 

The conidia of this fungus are uninucleate. \Vhen a conicl1um 
germinates, it becomes very much swollen and usually puts out 
a single germ tube. The nucleus moves over to the side of the 
conicliurn from which the germ tube grows but does not move 
out much into the germ tube. \Vhen the germ tube has grown 
out to some length the nucleus clivicles ancl one of the 
daughter nuclei moves out into the germ tube \Yhich then di
vides by a cross wall giving two cells each of which contains a 
single nucleus. By further gro,vth and division, a branched 
rnycelium consisting of many cells is formed. Each cell :s un
inucleate. This differs from v:hat :\liss Stoppel ( 15) found in 
F.rrnzasrns fcrtilis in ,vhich the number of nuclei in the cells 
varies from one to 15. and in ,d1ich 6 to 8 nuclei are found in 
the germ tube. 

The ascus develops from a single branch from the mycclium 
and not from a fusion of two branches as is the case in Erc111as
rns. One or more asci may (kn'.lop from a single cell, Vi~·- 05. 
There is no fusion of nuclei in the ascus and none has been 
observed in the mycclium preceding the formation of the a,cus. 
The nucleus does not move m0 t into the developing· ascus until 
the outer encl of the branch has rounclecl out and has atblinecl 
rnmc size. The writer has ob,erved a consiclerahlc number of 
cases in which a single nucleus had moncl only part ,,·ay into 
the ascus when the material ,vas fixed. .\ number of cases 
have been obseryec] in ,vhich it appeared that the nucleu~ di
vides at the opening of the branch from tl,e cell of the mycelium. 
one nucleus going into the young dcvelopin~· ascns and the other 
remaining in the cell. It ,voulcl ,ccm tl7 at st1ch a division would 
be necessary in the case of cells which produce more than one 
ascm. Two cases in which cliyision is taking place at this point 
arc shown in Fig. 70. It has not been possible to determine 
\\·hether the nnclear divisions are mitotic or amitotic. In some 
cases, there is rnnie,Yhat the appearance that would be ~-iven 
by the threads of a low form of spindle connecting the chro
matin which is to form the tvYo nuclei or the same <1.ppea,·ancc 
might be given by the separating of t\\o nuclei formed by direct 
division. The nuclei are small but the greatest difficulty is that 
no method of fixation which I have tried brings out the nuclear 
figures with snfficient clearness to enable one to determine with 



60 - MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 

certainty exactly what takes place in the dividing nucleus. The 
same difficulty has been encountered by a large number of in
vestigators who have studied the yeasts and other low forms of 
Ascomycetes and hence there is much confusion in the acconnts 
given by different writers. 

The young ascus becomes almost spherical in most cases and 
enlarges to the size of the mature ascus before the nucleus di
vides. After the single nucleus has passed into the rounded 
part, this portion is cut off by a cross wall. The young ascus 
contains granular cytoplasm which surrounds a rather large 
central vacuole. The nucleus as a rule occupies a positir.n in 
that part of the ascus which is opposite the stalk. The nucleus, 
in material which is well fixed, shows very much the same struc
ture which as been described for the nucleus of Saccharomyces 
by Guillermond ( 4). There is a nuclear membrane, a small 
amount of chromatin, and a small spherical body which appears 
to be a nucleolus. This body stains reel with the safranin of 
the triple stain. Unless material is well fixed and carefully 
stained it is impossible to distinguish the nucleolus from the 
chromatin and there appears to be a single dense mass inside 
the nuclear membrane. 

·with regard to the method of nuclear division in the a3cus, 
little· could be determined. In the first division, figures have 
been observed which might be interpreted as mitotic clivi5ions 
with the chromatin which is to form the daughter nuclei still 
held together by the spindle, but the same appearance migbt be 
given by the separation of the two nuclei after an arnitotic cli
v1s10n. 

Four nuclei are prodnced by a second division and these be
come the nuclei of the 4 ascospores. On account of the extreme
ly small size of the nuclei and of the spores when first formed, 
it has not been possible to determine the exact method by which 
the spores are formed. It has been found, however, that the 
young ascospores are surrounded by an epiplasm as is the case 
in typical Ascomycetes. The young spores increase in size until 
when mature they almost fill the ascus. The membrane of the 
spore becomes thickened to a rather heavy wall. The ';pore 
contains a single nucleus. 

The cytoplasm of the developing ascus seems to be of differ
ent composition from that of the mycelium and conidia. If one 
treats material consisting of young asci, mycelium, ,md coniclia 
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with iodine in potassium iodide, the mycelium, conidia and the 
very young ,\sci are not stained, but asci which have begun to 
swell out into the spherical form and those which arc older are 
~tainecl brown. The ascosporcs are also stained brown by the 
incline. Schioning has observed the same in the case of 
Saccharomycopsis capsularis Schioning. 

SYSTEMATIC. 

As was stated in an earlier part of this paper, if \Ye classify 
this fungus according to the classification given by Schr6ter 
( 12) it would be placed in the genus Elldomyces, and it has also 
been ~hown that this species differs from any of the desc:-ibecl 
species of that genus. Then: would he another possibility in its 
classification and that is that it might belong among the fila- · 
rnentous forms of the Sacclwro1113•cetaccac. The classificition 
of the Saccharomycetaceae has been cliscussecl by Hansen ( 7) 
and by Cuillcrmoncl ( 4). :\liss Stoppel ( I 5) also gives briefly 
the characters of the genera and also the characters of En
dom_vccs in her paper on Ercmasrns fcrtilis. 

The relation,;hip between the Saccharornycetaceae and the 
Enc'crnycc1.accae ,eems HT\' close. St:ch a form as Saccharo.'ny
cojJsi.s caps11lnris. for example. \Yhich ha, a \\·ell developed 
mycelium, ancl in \Yhich cells of the mycelium develop into asci 
bears a vcr_1· clo,e relation to an l:11do111ycc.s in which the asci are 
formed on ,l10rt hranche~ from cells of the mycel:rnn. 
Sacclzaromyrupsis ho\yever. produces yeast like cells which :nul
tiply by budding. Schii"ining ( I 3) in his study founcl that it was 
po,sible to cause this fnngu.s to dewlop in that \Yay with almost 
no procluction of rnyceliurn in certain culture meclia ancl that, 
on the other hand, in certain other culture media there was a 
good clevelopm~nt of rnyceliurn and not much of the yeast [orrn. 
Xone of the species of Lndom_,·ces develop typical yeast like 
forms in culture. Jn F .. 11do111yccs dccipicns ancl Endo11;_\'ccs 
J!ag1111sii the cells of the mycelium separate as oiclia but there 
is no yeast like budding. In the fungus from apple described 
in this paper, coniclia are proclucecl on short conicliophores. ancl 
in some cases in liquid media, the conidia develop from short 
germ tubes as shown in Fig. G7. There is, however, no typical 
yeast like buckling as the writer understands that term. 

The Enclomycetaccac cannot be separated from the Sacchar
ornycetaceae on the basis of fermentation because in both fam-
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ilies there are species which cause fermentation of certain sugars 
and other species which do not cause fermentation. Endomyces 
JI agnusii and Endomyces fibuliger Lindner (9) cause fermen-
tation. , 

On the basis of a sexual fusion of cells or of nuclei before the 
formation of endospores there is no reason for placing the 
Saccharomycetaceae in the Hemiascomycetes and the Endomy
cetaceae in the Euascomycetes because in both families there are 
species in which the ascus develops from such a fusion and 
other species in which the ascus develops without such fusion. 
Guillermond ( 5) gives a good discussion of this point with re
gard to the Saccharomycetaceae and shows that in some of them 
two vegetative cells fuse before the ascus is formed, in others 
there is no such fusion but the ascospores fuse in pairs upon 
germination ,and in some others as Saccharomycopsis, there is 
neither a fusion of cells before the formation of the ascus nor 
a fusion of the spores upon germination. In the Endomy
cetaceae, according to Schri:iter, there is included one genus, 
Ere111asrns, in ·which there is a fusion of cells before the ascus 
develops. In Endomyces JW agnusii, there are some cases in 
which there is a fusion of cells before the ascus denlops 
and other cases in which the ascus develops from a sin
gle branch from a cell of the mycelium. \i\Thether there is a 
fusion of nuclei in this species has not been determined. In 
the other species of Endomyces the ascus develops from a sin
gle branch but it has not been determined whether there is a 
fusion of nuclei before the ascospores develop. 

In the fungus which has been described in this paper, the 
ascus develops from a single branch from a cell of the mycelium 
and a single nucleus passes into the young ascus. There is no 
fusion of germ tubes at the time of germination .. We have here 
then a fungus which corresponds with those yeasts in 'Nhich 
there is no sexual fusion of cells either before or after forma
tion of ascospores. So far as the development of mycelium or 
the formation of ascospores is concerned there would seem to 
be little basis for placing a fungus like Saccharomycopsis cap
sularis in the Hemiascornycetes and the fungus described in this 
paper in the Euascomycetes. However, the fact that this fungus 
does not reproduce by typical yeast like budding would prevent 
its being classified in the Saccharomycetaceae. It has seemed 
best to the writer, therefore, to classify it as a new species of 
the genus Endo1nyces. 
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Whether the spore sacs of the yeasts or of Endomyces should 
be regarded as true asci has been questioned. Brefeld regards 
the spore sacs in yeasts as sporangia and he considers such 
forms as Endomyces to be more highly developed than the 
yeasts because the number of spores in the spore sac has become 
more definitely fixed than in the yeasts. There are, however, 
certain species among the yeasts in which the number of spores 
seems to be as definite as in Endomyces. 

Harper (8) has shown that the spore formation in asci dif
fers from that in sporangia and that the young ascospores are 
cut out of the cytoplasm in such a way that they are surrounded 
by epiplasm while this is not the case in sporangia. Guiller
mond (5) has shown that the young ascospores in certain veasts 
are surrounded by epiplasm, and Miss Stoppel (15) has shown 
that the same is true in Eremascus f ertilis. In the Endotwyces 
described below the writer has found the same condition. It is 
desirable that further cytological study should be made upon 
species of the Hemiascomycetes and upon the lower forms of 
the Euascomycetes as it seems probable that such study will lead 
to a clearer understanding of the relationship of these forms to 
each other and to the higher Ascomycetes. 

DESCRIPTION OF SPECIES. 

Endomyces mali n. sp. Branched mycelium with cross walls 
develops in a large number of culture media, conidia averaging 
3 x 8 microns formed on short conidiophores or on the ends of 
short germ tubes, no typical yeast like budding, asci II-14 mic
rons in diameter, usnally formed singly on short side branches 
of the mycelium without fusion of cells or nuclei, ascospores 
almost spherical but slightly elongated 4.5 x 5.5 microns, 
thickened places on walls, brown when mature. Fungus grows 
well in large number of culture media, in liquid media, as prune 
clecoction, a pellicle is formed in one to 2 clays composed of 
rnycelium and conidia, rnycelium in liquid as well as at surface, 
asci produced in 5-8 days both at surface and in liquid. Cultures 
take on a brownish color after ascospores are formed. No fer
mentation with formation of CO2 in dextrose, saccharose, lac
tose, mannite or glycerine broth. Requires acid culture media 
for growth. 

Found in decaying fruit of apple, Orono, Maine, causes small 
amount of decay of ripe apples. 
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FIG. 58. Photograph of apple z weeks after inoculation with 
Endomyces mali. 

Fie . 59. Photograph of the same apple cut in two to show ex tent 
of the decay. 

j 
\ 





F il,. 60. Photo-micrograph of m ycelium a nd yo ung spore sacs of 
E11do111_11ces mali. x 180. 





FJG. 62. Spore sacs more highly magnified. x about 800 . 

F1G. 63 Spore sacs which contain spores. x about 800. 





F1". 64. :\Iycelium from a single conidium after 42 hours in bean 
agar. x 35c. 

Fi,;, 65. Drawing of young spore sacs from unstained material. Nuclei 
cannot be seen here, a large vacuole in each ascus. x 480. 





F1<;. 66. Typical man11er of bearing coniclia on agar. 

F1(;. 67. Conidia formed on short germ tu hes in hanging drop. prune 
decoction, after 18 hours. x 480. 
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Fri:. 68. Conidia germinating in hanging drop, prune decoction. 

At the left unstained, at the right stained to show nuclei . 
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FH;. 69. ( ;erminating ascospores. 





F 1 "· 70. Young spore sacs formed in irregular ways. Stained to show 

nuclei. x 800 . 
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F1,;. 71. At the left, young spore sacs 4 of which contain single nuclei 
the nucleus has not moved into the younger ones; at the right 

above, 3 young asci showing typical nuclei, below, asci 
with young spores surrounded by epiplasm. 









f S 

( 



. 



/.9 





C-.._ (§'::.:=:::», ,,, ' '; <-' --~- ( 
l,gp .s ~-
;i 16' ~-

~ _.· 

1

7 81 sa 13 

~ 

-
,["i'- . .56 

;er;)\,~ ~/~ST 
Im -,,,< 71p/f. e, 4' /~ 









BULLETIN No. 179. 

POULTRY NOTES-1909. 

RAY:\IOND PEARL AND FRANK M. SURFACE. 

The purpose of this bulletin is to present a brief report of 
the progress of the work of the Station ,vith poultry during the 
year 1909. The publication of such summary reports annually 
ic. 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 incidentally in con
nection ,vith 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. 

FEEDS AND r-IETHODS OF FEEDING. 

\Vhen the new experiments in breeding were inaugurated at 
the :\Taine Station in 1907 and 1908* it seemed desirable to 
examine thoroughly the methods of management which had 
been so long used here, with the view of determining whether 
it might not be well to make some changes before embarking on 
another long period of breeding work. It is obvious that 
changes in management cannot be made during the course of 
a breeding experiment without interfering seriously with the 
interpretation of any results obtained. Any new methods of 
management, feeding, etc., which one wishes to use, must be 
inaugurated at the beginning of the experiment, and adhered 
t::- throughout. 

*Cf. Me. Agr. Expt. Stat. Bulletins 157, 159 and r66. 
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Upon reviewing the whole subject of the methods of hand
ling poultry in operation at the Station it finally seemed advis
able to make some changes. These changes were made in 1908, 
and have now been tried for two years. \Ve have been so well 
pleased. on the whole, with these new feeds that it is proposed 
to publish them at this time. The following topics are here 
discussed: 

r. Feeding the laying pullets. 
2. Feeding the hens., cockerels and cocks kept over the win

ter for breeding purposes. 
3. Green food for poultry. 

J0EEDINC '!'HE LA YING PULLETS. 

The feed of all adult birds, whether pullets or not, consists 
of two essential parts: (a) the whole or cracked grains scat
tered in the litter, and (b) the mixture of dry ground grains 
which has come to be generally known as a dry mash. These 
two component parts q.f the ration and the methods of feeding 
them will be considered separately. In addition to the grains 
and dry mash, oyster shell, dry cracked bone, grit, and char
coal are kept in slatted troughs, and are accessible at all times. 
Plenty of clean water is furnished. About 5 pounds of clover 
hay cut into ,½-inch lengths is fed dry daily to each rno birds 
in winter. \Vhen the wheat, oats, and cracked corn are given, 
the birds are always ready and anxious for them, and they 
scratch in the litter for the very last kernel before going to the 
trough where an abundance of feed is in store. 

It is very evident that the hens like the broken and whole 
grains better than the mixture of the fine, dry materials; yet 
they by no means dislike the latter. for they help themselns to 
it, a mouthful or two at a time, wheneyer they seem to need it, 
a1:d never go to bed with empty crops, so far as noted. They 
apparently do not like it \Yell enough to gorge themselves with 
it, and sit clown, loaf, get O\'erfat, and lay soft-shelled eggs. as 
is so commonly the case with Plymouth Rocks when they are 
given warm morning mashes in troughs. 

Some of the advantages of this method of feeding are that 
the mash is put in the hoppers at any convenient tiire, only 
guarding against an exhaustion of the supply, and the entire 
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avoidance of the mobbing that always occurs at trough feeding 
when that is made a meal of the day, whether it be at morning 
or evening. There are no tailings to be gathered up or wasted, 
as is common when a full meal of mash is given at night. The 
labor is very much less, enabling a person to care for more 
birds than when the regular evening meal is given. 

Taking first the dry grains, the following may be said in 
regard to the method in which they are fed: Early in the morn
ing for each roo hens 4 quarts of whole corn is scattered on 
the litter, which is 6 to 8 inches deep on the floor. This is not 
mixed into the litter, for the straw is dry and light, and enough 
of the grain is hidden so the birds commence scratching for it 
almost immediately. At IO o'clock they are fed in the same 
way 2 quarts of wheat and 2 quarts of oats. This is all of the 
regular feeding that is done. 

The litter which the Station now uses for its houses in prefer
ence to all others which have been tried, consists of a mixture 
of dry pine shavings and straw. The shavings can be obtained 
ir. this part of the country from box mills in bales, which are 
sold at a price of about IO cents per bale. These shavings are 
spread on the floor of the pen to a depth of some 5 to 7 inches. 
From 6 to 8 bales will cover the floor of a pen which accommo
dates from roo to 125 birds. On top of these shavings is spread 
a thin layer of straw. Straw which has not been baled is pre
ferred because it is less liable to be broken and will consequently 
wear longer in the pen. This combination of straw and shavings 
gives excellent satisfaction as a litter. The straw serves the 
purpose of protecting the shavings so that they last a longer 
time than would otherwise be the case before they are finally 
worked up into a mass of fine material which packs down and 
becomes damp. The shavings become damp much less quickly 
than does a litter of straw alone. This is because they are 
finer, and the birds can keep them worked over much more thor
oughly. This constantly exposes and dries out new portions 
of the mass of litter. Using this combination of shavings and 
straw it is not usually found necessary to change the litter in 
the pens oftener than once in three months. 

It is in regard to the dry mash portion of the ration in which 
the changes already referred to (p. 66) have been made. The 
dry mash which was formerly itsed at the Station had the fol
lowing composition: 
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Wheat bran ...... . 
Pounds 

200 

Corn meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . roo 
Middlings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . roo 
Gluten meal or brewers' grains. . . . . . . . . . . roo 
Linseed meal . . . . . . . . . . . . . . . . . . . . . . . . . . roo 
Beef scrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mo 

The experience of the Station with this mash extending as it 
has over a number of years has indicated that it was somewhat 
too rich. The relatively large amount of such concentrated 
feeds as linseed meal and gluten meal seemed to make too rich 
a ration for the well-being of the fowls. During the years 
when this mash was fed more or less difficulty was always 
experienced with liver troubles in the birds. Birds died with 
all the symptoms that would be expected to come from indiges
tion arising from feeding too rich food. 

In planning the new clry mash ration consideration was given 
to the physiological conditions under which the birds developed 
and under which they were placed in the laying houses. It is 
evident that the bringing of the birds in from the range upon 
which they have grown from little chickens, into the laying 
houses, is apt to be a very violent and abrupt transition. It has 
seemed in studying the birclc, in the fall of the year that this 
change was an important time in the life of the bird, and that 
the results during the subsequent winter with reference to egg 
production clepenclecl much upon the way the transition from 
range conditions to the laying house was made. It seemed 
advisable both on general grounds and from observation of the 
birds themselves to make this change as gradual as possible. 
With this idea in mind the pullets have been brought into the 
houses from the range much earlier during the past few years 
than was the custom before. It is the custom at the present 
time to bring in the pullets from the range as soon as possible 
after the first of September. 

\;vhen the pullets are brought in as early as this it is not, of 
course, advisable to shut them up entirely in the houses at once. 
On the contrary, the work is planned in such a way that there 
is always a freshly seeded yard full of green grass for the birds 
to run in after they are brought into the house until cold 
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weather sets in in the fall. In other words, the birds are 
brought from free range into a condition of restricted range, 
but with better pasturage on the restricted than on free range. 
The yards are freshly seeded and have not been trampled down 
or burned and dried out by the sun, as is the grass on the open 
n:nge from which the birds are taken. In this way the attempt 
is made to have the transition from open range conditions to 
house conditions as gradual as possible. After about two 
months, or occasionally even a little longer of restricted range, 
the birds are finally shut up in the curtain front house for the 
winter season. 

Further in accordance with this idea of gradual change it is 
thought wise not to put the pullets which are brought in from 
the free range conditions abruptly on to the heavy, forced
laying mash which it seems to be necessary for them to have 
during the winter months if they are to do their best in the way 
of egg production. It has been said that a hen will not lay her 
best unless she is on full feeding. This is quite true, but it is 
probably equally true that a great deal of harm can be done to 
a pullet in regard to her future egg production by abruptly 
bringing her from free range conditions into restricted yards or 
to entire confinement in the house and putting her on a heavy, 
rich laying mash like the one which was formerly fed at this 
Station. On the contrary, it seems reasonable to bring the birds 
more gradually on to this rich ration. It is in accordance with 
this idea that the dry mash feed which is now used at the Station 
has been planned. The formulas and method of feeding this 
new dry mash are given below. It will be noted that the mash 
is made . richer in successive months. These formulas are 
planned on the assumption that the pullets will be brought into 
the winter laying quarters sometime during the month of Sep
tember. 

Composition of Dry Mash Fed to Laying Pullets. 

First month in laying house (September) :-

Bran . . . . . . . . . . . . . . . . . . . . . . . . . . 300 lbs. 
Corn meal . . . . . . . . . . . . . . . . . . . . . roo lbs. 
Middlings . . . . . . . . . . . . . . . . . . . . . . roo lbs. 
Meat scrap . . . . . . . . . . . . . . . . . . . . roo lbs. 
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Second month in laying house (October) :-
Bran . . . . . . . . . . . . . . . . . . . . . . . . . . 200 lbs. 
Corn meal . . . . . . . . . . . . . . . . . . . . . roo lbs. 
Middlings . . . . . . . . . . . . . . . . . . . . . . mo lbs. 
Gluten meal . . . . . . . . . . . . . . . . . . . . mo lbs. 
Meat scrap . . . . . . . . . . . . . . . . . . . . roo lbs. 

Third month in the laying house (November):-

The mash has the same composition as that of the second 
month given above 'lvith the addition of 50 pounds of linseed 
meal. 

Fourth month in the laying house:-

The mash has the same composition as that of the second 
month given above. 

Fifth month in the laying house:-

The mash has the same composition as that of the third month 
as given above. 

From this time on 50 pounds of linseed meal are put into the 
mash as given for the second month above every alternate 
month. That is to say, one month linseed meal is fed and the 
next month it is not. 

This dry mash made as described above is kept before the 
birds all the time in open hoppers of the type which has been 
described in previous publications from this Station.* 

The advantages which it is believed have resulted from this 
method of feeding the laying pullets are two fold: first, in the 
good effect on the vitality of the birds, and, second, in its effect 
on the evenness of egg production during the winter months. 
It is a fact well known to poultrymen that if pullets are too 
rapidly forced for egg production in the early fall there is a 
marked tendency for them to moult during the winter at just 
the time when they should be doing their best work in egg pro
duction. Since adopting the method of feeding the pullets de
scribed above, not only have the birds been much freer of 
digestive troubles and diseases involving the liver, but also there 
has been no moulting in the early winter after a short spurt of 
egg production in the fall months. On the contrary the egg 
production on this plan begins in September and gradually and 
steadily increases through the winter months. During the past 

*See Farmers' Bulletin 357 for a description of these hoppers. 
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two years while this method of feeding has been used, there has 
been hardly a pullet in winter moult, whereas on the old system 
of feeding such birds were common every year. 

The character of the egg production under this method of 
feeding is well shown in Table 1 and graphically in Figure 72. 

TABLE I. 

Egg Production of 300 Barred Ply111outh Rock Pullets, Fall 
and Winter of r909. 

September ..... 

October ... 

November ..... . 

December .. . 

Totals ...... . 

MONTH. 

139 I .46 

725 j 2.42 

. . I 9841 3.28 

2,926 , 9.75 

:~115.91 
This table shows the total number of eggs and the average 

number of eggs per bird laid by 300 Barred Plymouth Rock 
pullets put into the laying house on September 1-3, 1909. These 
birds were intended for trap nest tests in connection with experi
ments in breeding for egg production. They were all pedigreed 
birds. It will be seen from the figures of the table that the 
average production made no sudden spurt in the early fall but 
c2.me up gradually until in December when it rose quite rapidly 
at just the time of year when a high egg production is most 
desired. The November average of 3.28 eggs is slightly below 
the general average November production for the Maine Station 
birds over a period of 8 years.* The November average for the 
8-year period was 4.63 eggs. It thus appears that the birds in 
1909 laid about one egg less in November than the general aver
age of the flocks over the long period. This defect in N ovem
ber, however, is offset by the favorable difference for Decem
ber. The Dec~mber average for the 300 birds this year, as 

*Cf. Bureau of Animal Industry Bulletin rro, Part II. (In press). 
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shown in the table is 9.75, whereas the 8-year general average 
of the Station flocks is only 8.91. Reckoning the average net 
return on eggs for the four months of 1909 covered in the table 
to have been 40 cents per dozen, which is as near as can be 
estimated to what the Station actually received for these eggs, 
it appears that each one of these 300 pullets had averaged to 
rctitrn to the Station 53 cents in eggs alone before January 1 

of her pullet year. 
The facts regarding egg production are brought out by Figure 

72 in another way. This diagram shows the daily egg produc
tion for each clay after the birds were put into the house in 
September. The abscissae give the days of the month and the 
ordinates the number of eggs produced by the 300 pullets on 
each clay. The daily production curve is here taken only to 
the encl of December. It will be noted that there is a gradual 
and steady i.ncrease in egg production from early in the month of 
September until well on in November, then there is a slight 
decline in the curve, which from the low point reached rises 
very rapidly to a maximum point at the end of December. 
It should be said that this high point at the encl of December 
really represents the winter maximum. From that point on the 
curve declines to a February minimum, which has been found 
to be a characteristic of egg production curves at this Station. 
The daily egg production curve for the fall of 1908 shows an 
even more steady rise from its beginning in September up to 
the February drop than does this curve for 1909. It is not 
necessary, however, to illustrate here more than the daily curve 
for one year, and 1909 has been chosen for the purpose. 

FEEDING nm HENS, COCKERELS AND COCKS KEPT ov:ER THE 
WINTER FOR BREEDING PURPOSES. 

Observations made in connection with the work of this Sta
tion, as well as a study of the literature which exists upon the 
subject, have led to the opinion that in order to get the best 
results in respect to the fertility and hatching quality of eggs 
it is not desirable to feed birds which are to be used as breeders 
the heavy laying ration which is used to force egg production 
during the winter months in pullets. The feeding of such rich 
food has a tendency, it is believed, to reduce or impair the fer
tility and hatching quality of the eggs. Therefore, a plan of 
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feeding birds kept to be used as breeders has been devised with 
the idea of getting over this difficulty so far as possible. This 
method of feeding is used for old hens, cockerels and cock 
birds which are kept from one season to another for breeding. 
The aim is to keep tlie,e birds on as light a ration as is con
sistent with the maintenance of good condition until just before 
the beginning of the breeding season when they are to be used 
and then to put them on a more stimulating and richer ration. 
The scratch food given to this breeding stock is the same as 
that given to the pullets, namely, corn for the first morning feed 
and a mixture of wheat and oats for the second feed of the day, 
both scattered in the litter. If, however, there is any tendency 
for the yearling hens kept as breeders to get unduly fat during 
the winter corn is not ied as a litter grain. The hens, under 
such circumstances, are simply given the mixture of wheat and 
oats at both feedings. 

The dry mash used for these birds kept as breeders has the 
following composition :-

Bran ......................... . 
Corn meal .................... . 
Middlings .................... . 
Meat scrap ................... . 

400 lbs. 
50 lbs. 
50 lbs. 

roo lbs. 

Birds kept over from one season to another are managed in 
the following way. The birds completing their pullet year 
which are to be kept as breeders are continued on the usual 
pullet ration until after they have finished their moult in the 
early fall, usually in September or early October with the birds 
here. Immediately after the moult is over and the hens are 
well feathered out they are put on the dry mash ration given 
above. They are fed in the way described until about a month 
before the beginning of their second breeding season. At this 
Station the breeding pens are usually mated up about the first 
of February. About a month before this time the birds to be 
used as breeders ( old hens, cockerels and cocks) begin to get 
richer food and are quickly worked on to the regular laying 
ration ~iven to the pullets as described above (pp. 69-70) for 
the third month of the pullet year. Usually there is added to 
this ration a little more meat scrap than is indicated in the for
mula on p. 70. This has the effect of bringing the old hens into 
laying condition. 
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It has been the experience here that this method of feeding 
breeders appears to help towards good fertility and hatching 
quality of the eggs and vigor of the chicks. Usually when fed 
and managed in this way the old hens do not lay at all during the 
fall and winter months ( October I to February I). 

GREEN FOOD FOR POULTRY. 

There is a general unanimity of opinion amongst experienced 
poultrymen that poultry do best upon some form of green or 
succulent food during the winter months. The function of such 
succulent food is probably largely in the nature of a digestive 
stimulant, rather than as an addition to the actual food con
stituents of the ration. Formerly mangolds were used as a 
source of winter succulent food at this Station. They did not, 
however, prove entirely satisfactory. The chief difficulty with 
the mangolds was found in getting them properly grown so that 
they would keep fresh and plump during the winter. If man
golds are not ripened off and harvested in the proper manner 
they will not keep through the winter but will shrivel and be
come unfit to use as a succulent food. In the experience of the 
Station it is much better not to feed any green or succulent food 
at all than to feed withered, shriveled mangolds which were 
harvested before they were thoroughly ripe. 

On account of this difficulty with mangolds as a source of 
,vintcr green food, the Station began in 1908 some experiments 
with green sprouted oats as a source of such food. Green 
sprouted oats have been very widely exploited in recent years 
as a green food for poultry. There are some so-called "poultry" 
systems" on the market which really consist of very little else 
than the use of this food. The first experiments with this 
material at the Station were not satisfactory. It was found 
difficult to get the oats to make a sufficiently quick grmvth. 
Experience here has indicated that in order to make a satis
factory green food the oats must be grown very quickly. In 
order to get quick growth it is necessary to have three things:
fir5t, warmth; second, plenty of moisture; and third, sunlight. 
After a number of experiments to get the right combination of 
these three factors the plan to be described ,ns finally worked 
out and has proven very satisfactory. 
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There is in connection with the Station poultry plant a hot 
water heating system which has a 3-inch out-go pipe. This 
out-go pipe as it leaves the heater passes along the rear wall of 
a small room which was formerly used as a grain storage room. 
To provide a place in which to sprout oats the back part of this 
room was partitioned off as a closet inclosing the 3-inch hot 
water pipe. The partition wall which forms the front of this 
closet consists of glass doors, made from regular storm window 
sash, hinged so as to swing open as an ordinary door does. 
These glass doors face towards the south side of the building 
which has a window directly in front of the doors. Through
out the clay the closet g·ets plenty of light. The dimensions of 
this sprouting closet are as follows:-

Length ............. () ft. 3 inches 
Depth .............. 2 ft. 6 inches 
Height .............. 6 ft. 

The place of shelves in this closet is taken by large, square 
green-house flats made of ?,:(-inch stuff. These flats have the 
following dimensions :--

Length. . . . . . . ..... 2 ft. S inches 
Breadth ............ 2 ft. S inches 
Depth. .. . . . . . . ..... 2 inches 

(inside) 
(inside) 
(inside) 

The length of the c::oset is such as just to accommodate three 
tiers of these flats, ,vhich slide on supports so that they can be 
moved in or out or turned around to suit the convenience of the 
operator, and the needs of the sprouting grain. These flats set 
IS inches apart ( i. e., vertically). There can be accommodated 
four rows of flats, three in a row, in the closet at one time. 
A number of holes are bored in the bottom of each one of the 
flats in order to drain off the surface moisture which comes with 
tbe wetting of the oats. 

The arrangement of the ~prouting closet and the flat,: is shown 
in Figs. 73 and 74. 

The advantage of the closet arrangement described is that it 
enables one to control the three necessary factors of heat, mois
ture and light, quite completely. In this closet it is easily pos
sible to maintain a temperature which docs not nm at any time 
belov, 70 degrees. The closet being perfectly tight it is possible 



FIG. 73. Green Food Grower. 
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FIG. 74. A, empty flat. B, oats started to sprout. C, oats sprouted more. 



POULTRY NO'I'ES-19O9. 77 

to saturate the air with moisture quite easily and virtnally con
wrt the whole space into a great moist chamber. \Vith this 
arrangement one is able to grow oats from 4 to 6 inches high 
in one week's time. The only difficulty with which one has to 
contend is the matter of mould. There is always a tendency 
for the oats to mould in the sprouting process. The only way 
in which it has been found possible to control this mould is by 
thoroughly cleaning the flats after each time when they are used . 
. \fter a flat has been emptied it is thoroughly scrubbtd with a 
50 per cent. solution of formalin ( that is, equal parts of com
mercial formalin ancl ,vater). This scrubbing is very thor
oughly done and sufficient formalin is used to soak the flat thor
oughly. \Vith this precaution, ancl if the oats are fnrther made 
to gTO\Y rapidly, the mould does not give any trouble \vhatcver. 

The actual method of sprouting the oats is as follows: Clean 
and sound oats are soaked in \Yater over night in a pail. The 
next morning flats are filled to the depth of about two inches, 
and pnt into the sprouting closet. At the beginning· freshly 
filled flats arc placed near the top of the closet so as to get the 
rnaxinmrn amount of heat, and in that way get the sprouts 
started at once. During the first few clays, until the sprouts 
have become from a half to three-quarters of an inch long·. the 
oats are thorottghly stirred ancl rakecl over at least t\vo or three 
times during the clay. This stirring insures an even distribu
tion of moisture throughout the mass of oats in the flat. After 
the sprouts become sufficiently long so that the oats form a 
matted mass it is not desirable to stir them, or to disturb them 
in any ,ny. Stirring at that time ,,ill break off ancl injure the 
~prouts ancl the green portion above the mass will not grow so 
,vcll. The matter of prime importance in gro,ving the oats 
;-;uccessfully has been found to be sufficient moisture. The 
tt-nclency at first is to nse too little moisture. The oats should 
be kept qnite wet. The aim here is to keep condensed moisture 
standing on the glass doors \\"hich form the front of the closet 
at all times. In order to clu this it is found necessary to wet 
the oats three times a clay. This is clone with an ordinary green
hou,e sprinkling can. \\·ith wry little expenditure of time or 
t,bor. c\s the oats gro\,- the flats are moved to different posi
t ions in the closet. The taller the green material gets the nearer 
the flats are moved tmyards the floor, because the growing grain 



then needs less heat. This procedure leaves the desirable places 
in the closet for the grain jmt beginning to sprout ,,·here high 
temperature is needed. 

The oats are feel when they are from 4 to 6 inches in height. 
They a re feel at the rate of a piece of the matted oats and 
attached green stalks about 6-8 inches square for each mo birds 
per day. In feeding. this 6 to 8-inch square piece is broken 
into smaller pieces and scattered over the pen, so to ensure that 
all the hircls shall have an opportunity to g·et some. Feel at the 
rate indicated, this material has never caused any bowel trouble 
among the birds. 

It should be clearly 1111derstoocl that the purpose for which 
green sprouted oats are fed is their tonic and stimulative influ
ence 011 the digestive organs. They are not feel for the food 
value of the oats themselves. If one wishes merely to feed 
oats they can be most economically feel not sprouted. The point 
of sprouting is to furnish fresh, succulent, grccll food during 
the winter months. 

KEEPIXG POULTRY FREE OF LICE. 

One of the most difficult and trying problems which the poul
try keeper has to meet is that of keeping his poultry houses and 
stock reasonably free from lice, mites, and other external para
sites. There are many proprietary preparations on the market 
designed to accomplish this end in one way or another. Most 
of these preparations are, in proportion to their efficiency, very 
expensive. Ma:ny of them have been tried at the Maine Experi
ment Station. The Station has finally, however, come to follow 
the procedure outlined in a circular, from which the present 
section of this bulletin is adapted, to the exclusion of all others, 
and with results which are extremely satisfactory. Indeed, it 
may be said that vermin on the poultry or in the houses no 
longer cau:·e any appreciable annoyance in the work of the Sta
tion plant. 

Fornmlae for the preparations which are in use at the Station 
,vere in the first instance given the ,vriters of this bulletin by 
Mr. F. C. Lawry, formerly of the Poultry Department of Cor
nell University. These formulae were presented by Mr. Lawry 
to his classes for a number of years. The Poultry Department 
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of Cornell G"niversity has very kindly given its consent to the 
Maine Experiment Station to publish these methods for the bene
fit of those interested in poultry in Maine. 

In keeping a poultry plant free from lice there are two points 
of attack : One, the birds themselves; the other, the houses, 
11est boxes, roosting boards, etc. For the birds themselves ex
perience has shown that the best way to get rid of the lice is by 
the use of a dusting powder to be worked into the feathers. In 
using any kind of lice powder on poultry, whether the one de
scribed in this circular or some other, it should always be remem
bered that a single application of powder is not sufficient. \i\Then 
there are lice present on a bird there are always unhatched eggs 
of lice ("nits") present too. The proper procedure is to follow 
1:p a first application of powder with a second at an interval of 
4 clays to a week. If the birds are badly infested at the begin
ning it may be necessary to make still a third application. To 
clean the cracks and crevices of the woodwork of houses and 
nests of lice and vermin a liquid spray or paint is probably the 
most desirable form of application. 

The original Lawry lice powder as described in the circular 
from this Station on the subject, was made by incorporating the 
liquid mixture of 

3 parts of gasoline 
I part of crude carbolic acid 

in sufficient plaster of paris to take up all the moisture. Since 
the publication of the circular two unforeseen difficulties have 
arisen regarding the practical utility of the powder as above 
described. In the first place a great many druggists in this 
State appear to have a deep-seated and ineradicable prejudice 
against furnishing their customers crude carbolic acid at any 
price. Reports have reached the Station of druggists making 
such utterly preposterous and absurd claims as that carbolic 
acid is a highly explosive substance, which they do not dare to 
handle ! In the second place difficulty has arisen over the fact 
that there are in the drug trade three grades of crude carbolic 
acid. Two of these are very much weaker than the other and 
are quite useless for making the lice powder. The three grades 
are listed as follows by a reputable chemical house. These are 

retail prices. 
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Acid Carbolic, Crude, per gallon 25c. 
Acid Carbolic, Crude 50-60 per cent., per gallon 40c. 
Acid Carbolic, Crnde 90-95 per cent., per gallon 50c. 

To get the proper results only the 90-95 per cent. should be 
used for making lice powder. The 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 obtainable 
substance could not be substituted for it. It has been found that 
cresol gives as good results as the highest grade crude carbolic. 

The dirertions 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, 

er, if the 90-95 per cent. strength crude carbolic acid cannot be 
obtained take 

3 parts of gasoline and 
r pa,rt 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 I quart of 
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. 'vVhen 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 

*One report has come to the Station of a farmer being charged $1.00 

a quart for the poorest grade of crude carbolic acid for which a rather 
high retail price is 25 cents a gallon as shown above! It may b,~ said 
that the Station has been able to obtain carbolic acid of the grade 
desired from Mr. C. F. Nichols, Orono, Maine. Mr. Nichols is pre
pared to furnish the 90-95 per cent. crude carbolic to anyone at a price 
in reasonable accordance with that given above, making allowance for 
the cost of containers, packing, etc. 
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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 writers, 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. 

For a spray or paint to be applied to roosting boards, nest 
boxes or walls and floor of the hen houses the following prepa
ration is used :-3 parts of kerosene and I part crude carbolic 
acid, 90-95 per cent. strength. This is stirred up when used 
and may be applied \vith any of the hand spray pumps or with 
a brush. 

If 90-95 per cent. crude carbolic acid cannot be obtained cresol 
may be substituted for it in this paint. 

The routine methods 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 late 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 much pres
sure as possible from a hose. They are then given two thor
ough sprayings, with an interval of several days intervening, 
with a solution of cresol such as is described in the next section. 
Then the roosting boards, nests, floors and walls to a height of 
about 5 feet are thoroughly sprayed with the lice paint (kero
sene oil and crude carbolic acid described above). Finally, any 
yearling, or older birds, whether male or female, which are to 
be kept over for the next year's work are given two or three 
successive dustings, at intervals of several days to a week be
tv,,een each application, with the lice powder described above, 
before they are put into the clean houses. 

As a result of these methods the Station's poultry plant is at 
all times of the year practically free of lice. 
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MAKING CRESOL DrsrnFEcTI:-;;c Sor,cTION. 

In Bulletin 165 of this Station directions were given for 
making a disinfectant for use in and about poultry houses which 
had as its basis the powerful germicide cresol. The method of 
making the compound solution of cresol described in that bulle
tin calls for the use of commercial potassium hydroxide or 
caustic potash. Since Bulletin 165 was issued correspondence 
has developed the fact that farmers in Maine have a good deal 
of difficulty in getting potassium hydroxide at a reasonable 
price from their druggists. The question has been frequently 
asked whether it would not be possible to use in place of the 
potassium hydroxide tl1e ordinary commercial lye, or "potash" 
as it is incorrectly termed in the trade. The Station has tried 
experiments in making cresol soap with ordinary lye or "pot
ash" with successful results. The following revised directions 
will show how the disinfecting solution can be made \vith the 
nse of ordinary lye, ''Babbit's potash," or other commercial 
"potashes" on the market. 

Liquor cresolis compositus, or as it may for convenience be 
called, cresol soap, may be easily manufactured by any poultry
man. The only requisite is a careful attention to the details in 
the process and a rigid following of the instructions given below. 
In order to make clear the reasons for the method of manu
facture which will be outlined it may be well to give some 
account of the nature of the substance itself. The active base 
of cresol soap disinfecting solution is commercial cresol. This 
i,, a thick, sirupy fluid varying in color in different late from a 
nearly colorless fluid to a dark bro,vn. Tt does not mix readily 
with water, and, therefore, in order to make satisfactorily a 
dilute solution it is necessary first to incorporate the cresol with 
some substance which will mix with water and will carry the 
cresol over into the mixture. The commercial cresol as it is 
obtained, is a corrosive substance, being in this respect not un
like carbolic acid. It should, of course, be handled with great 
care and the pure cresol should not be allowed to come in con
tact with the skin. If it docs so accidentally the spot should 
be immediately washed off with plenty of clean water. The 
price of commercial crcsol varies with the drug market. It 
can be obtained through any druggist. On the day that this is 
written the quotation on cresol in the Kew York market is 24 
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cents per pound. In purchasing this article one should order 
simply "commercial cresol." 

Since cresol will not mix with water some method of making 
it do so must be found if it is to be used as a disinfecting solu
tion. The plan which has been adopted is to make a cresol 
soap which shall be, like other soaps, soluble in water and at 
the same time carry over into the solution a considerable amount 
of the cresol. This is clone in the following way. 

I'v1easure out 3 r-5 quarts of raw linseed oil in a 4 or 5-gallon 
stone crock; then weigh out in a dish r 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 dis
solved and the solution is cold; then add the cold lye solution 
,·cry slowly to the linseed oil, stirring constantly. Not less than 
five 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 
bdore it has a chance to harden add, with constant stirring, 
8,½ quarts of commercial cresol. The cresol will blend per
fectly with the soap solution and make a clear, dark brown fluid. 
The resulting solution of cresol soap is then ready to use. This 
cresol soap will mix in any proportion with water and yield a 
clear solution. 

As has been said, cresol soap is an extremely powerful disin
fectant. In the Station poultry plant for general purposes of 
disinfecting the houses, brooders, brooder houses, incubators, 
nests, and other wood work, it is usually used in a 2 per cent. 
solution with water. Two or three 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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STUDIES ON HYBRID POULTRY.* 

When the Department of Biology of this Station was organ
ized in the summer of 1907 a part of its work, as outlined in 
the original plan, involved the study of inheritance in hybrid 
or cross bred poultry. The general purpose with which the 
studies in hybrid poultry were planned was primarily to inves
tigate fundamental principles of inheritance. During the first 
year of the work the experiments in this direction were largely 
preliminary · in character. A large number of crosses were 
made for the purpose of getting a general view of the behavior 
in inheritance of some of the characters seen in the common 
breeds of domestic poultry. As a result of these preliminary 
experiments it was finally decided to undertake a thorough 
investigation of the reciprocal crosses of the Cornish Indian 
Game and Barred Plymouth Rock breeds. The detailed study 
of these reciprocal crosses was then begun in 1908. The pres
ent paper is a report on some of the results which have been 
obtained in this study up to the present time. 

There were a number of reasons why this particular cross 
of Barred Plymouth Rock and Cornish Indian Game was chosen 
for detailed study. In the first place these two breeds of fowls 
are strikingly different from each other in a wide variety of 
characters. Some of the points of difference are indicated in 
Table 2, 

The general characteristics of the two breeds crossed are 
shown in Figs. 75 and 76. Figure 75 gives a representation of 
a male and female Barred Plymouth Rock, and Fig. 76 of male 
and female Cornish Indian Games. Unfortunately the photo
graphs of the Cornish fowls are not altogether satisfactory. 
The ruffled appearance of the feathers in the male is not char
acteristic, and appears in this photograph only because the wind 
was blowing when it was taken. 

*Papers from the Biological Laboratory of the Maine Agricn!tural 
Experiment Station, No. 21. 



FrG. 7 5. Barred Plymouth Rock. Male and female. 

F IG. 76. Cornish I ndian Game. Male and female. 
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FIG. 77. Hybrids between Barred P lymouth Rocks and Cornish I ndian Games. 
A . Male bird. The males from the cross and its reciprocal are alike in appearance. 
B. Barred female ~(from Barred Plymouth Rock male and Cornish Indian Game 
female) . C. Black female (from Cornish Indian Game male and Barred Plymouth 
Rock female) . 

( 
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TABLE 2. 

Summary Statement of Typical Condition of Chwracters of 
Barred Plymouth Rocks and Cornish Indian Games. 

I 

CH.\ JL\C'TER. 
Condition in Barred Flymoutb I Condition in Cornish Indian 

Rocks. (Tames. 

Con1b .................... ~iugle ........................... 1f•ea. 

\\"attles .................. 1Mo<ieratrly long ................ Yery scant. 

Beak ..................... , Yellow (sometimes marked Yd/011· (often marked with 
with born colored stripes or, brnirn or horn colored 
patches.) ' stripes or patches). 

Eyes ..................... 
1

Bright red or bay .............. , Yel/o,c. or approaching pearl. 

Breast. ................... Mf'f/ium treaclth. ~tcrnum rel-'Yery broad. Stcrum rela-
alively lony. :\ledium a1nount tivoly short. Large a1nount 
of breast meat. of breast meat. 

Hack ..................... Curn, from neck to tail slightly Curve from neck to tail 
<'011r·<rcc. slightly con·tie.r. 

Hackle feathers .......... Aln111,to11/. falling well o,er Ratlwr short and t'lose/y sf'I. 
1 lle shoulders and giying ttw, gi,ing the neck a neat. spam 
neck a full appearance. appearance. 

Raddle feathers (in male) ,Allun,!anL and /oo.r, . . . . . .... :Rather elw1·t. 

Budy. 

Fluff .. 

Sbanks. 

l'lumnge color ......... . 

Relatively lony, and flatt0ned Relativdy short. and round. 
in the dor;-;uvcntral plain. Less tiattm1ed. 

~lodrm1toly full ................. Xot fnll. Feathers set close 
into b()(ly, giving it a neat 

'Ypllow. smnetim.cs duskv or 
"tnckrd up" avpearance. 

spotted with black pigme'ut... Yellow or dusky yc>llow. 

Barred in all sections. Basie 1':on-barn•d. Basic pigments. 
pigment a bluish black or black. red or bay, mahog
dark slat('. SPP sper·ial dl'scrip- any. ~ee special descrip
tion in American :-;tandard of tion bel<nv (p. 8fi). 
Perfection. pp. :205-:208 . 

Tail .. .. :carried rch1tively high well Carriod rplatively lou•. Com-
spread. pact. 

Carriage ................. Less cn~ct . . . . .................. )lore ere et. 

\YinlPr egg prudnetion .. Go()d .......... 'Poor. 
Xov.-Mareh mPan. 1908-09. I Xov.-Marct, mrnn, 1908-09. 
2G.:1:1 .G.). : 14.9:2 __ 1.f>S. 

Egg color ................ ,])pe-p rPddisb or pinkish Purn yellowish brown. LPSS 
brown. Greater saturation of saturation of color. 
color. 

Egg size .................. Relatively large ................. lfolaliwly small. 
Pullets 1neans · ' Pullet n1eans: 

Le·ngth=5G.3:22 -1.= .07'6 llllll. LPngth=52.61 _'._: ,8;") mm. 
Breadlh=41.917 cc .041 mm. Breadtll=40.43 ,, .23 mm. 

*\'ul1mw=51.880 .1% c. c. *\'olume=14.84 ,c .86 c. , .. 

Egg shape ................ Rdatin•ly long and pointc>d .... ;RelatiYc>ly short and round. 
11<'"11 length-breadth ind,•x· Mean length-breadth index 

for pullets=,4.5:l:l - .1:20. for pullets=76.86 " .30. 

Chick down .............. lJlrH•k. or vPry dark gray. \Vith Creamy yelfmu below, with 

Skill. ........ . 

soml' creamy while parts..... well 1narkPd 1nahoga11y or 
seal bro,vu pattern on back. 

Yellow awl rehuively thick .... 'Yellow. and rplatively thin. 

*Calculatnl from the formula V =4.1888 (½ brea1ltll) x (½ lPngtll). 
egg 
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The plumage color of the Cornish Indian Games requires 
more detailed consideration. The following description, adapt
ed from the American Standard of Perfection (pp. 205-208) 
is taken from another paper.* 

Color of Cornish Indian Games. 
M.-1.LC. 

Ilearl: Plumage black. 

~Yeck: Hackle, glossy and greenish blaek; 
shafts red; plumage other than hackles, 
rich, glossy black. 

Back: <: lossy greenish-black ,rnrl dark 
red intermixed, lhe black gn•atly pre
dominating; saddle feathers like the 
baek in eolor, but witl1 a somPwhat 
larger proportion of dark rPcl. 

Breast: Riel1. glossy black, free from any 
other color. 

Bor/.11 and Stern: Black. 

lT'inus: \Ving fronts, black: wlng ho,vR, 
glossy greenish-black ,m,l dark n•cl inter
mixPd. th(.' black gn~atly prodowinating; 
c:ovPrts forming wing bar~, 1nptallic 
bhtf'k: prinutries, blaek, excppt a nar
row P(lging of bay on outpr wPb; see
ondaries. upper web blaek, lowPr W(•h 
about !1 blaek next to shaft of feather. 
tile rc'maindPr being bay. 

To ii: !Haek; sieklus and eon~rt:,::. glossy 
grcen1slt-blaek. 

FE,rALE. 

Jfrod: Plumage black or black penciled 
wit11 bay. approaching mahogany. 

;Yer,k: Hackle glossy black, with bav 
sbaft to each feather, tlw black greatly 
predominating; plumage other than 
lrnckle, ground color bay, approaching 
mahogany, Pll,f'h fpathPr ha,Ying two 
pencilings of lustrous blaek, tlie pencil
ings following c·ontour of WPb of feather. 

llar-k. lfreust. Body. Wi1111-Ro11•s, lViny
(101,crts and Toil-(lucerfs: Ground 
eolor bay, approa(•hing mahogany. eaeh 
feather having two peneili11gs of lustrous 
blaC'k. th,~ p<>ncilings following contour 
of wc,b of feathn. 

~~'tern: Black. or black tippe(i with bay. 

lVinys: PrimariPs, blaek. ex(•ppt a nar
fO\V edging of irrpgnlarly Jienciled bay 
upon ollh'.r IHlrL of web: sec•ondarics. 
upper web black nPxt to shaft of feathpr. 
wiLh a broad nuugin of irregalarly pen
eilcd bay. 

Tui/: )Iain featlwrs. blaek or irn•gularly 
penciled "·ilh bay. 

Barred Plymouth Rocks and Cornish Indian Games present 
two extremes from the utility standpoint. This affords another 
important reason why thi,; particular cross was chosen for in
tensive study. The Cornish Indian Game is a "meat type" bird 
par excellence. It has long been noted as one of the best breeds 
of poultry for meat producing purposes, particularly when 
crossed with other breeds. The Plymouth Rock, on the other 
hand, while a general purpose fo,vl, has been more particularly 
bred for its egg producing qualities. One of the objects held 
in mind in undertaking the work was to see in how far it might 
be possible to recombine, in accordance with Mendelian prin
ciples, the utility characters of these two breeds. 

The purpose of the present paper is to give an account of 
some of the results of this hybrid work in the Fr, or first hybrid 
generation. 

*Pearl, R. and Surface, F. :\L On the Inheritance of the Barred 
Color Pattern in Poultry. Roux's Archiv. (In press). 
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SOURCE OF BREEDING STOCK l:SED. 

In regard to the stock used in the experiments ( obviously 
a matter of the highest importance in all Mendelian experi
mentation) the following may be said: The Barred Plymouth 
Rock stock used was that which has been bred at this Station 
for many years. The general breeding history of these birds 
is known for a period of more than 25 years. For a period of 
nearly ten years before the present experiments were begun 
they had been "line-bred," i. e., no new "blood" had been intro
duced into the flock from outside. The Cornish Indian Game 
foundation stock was reared from eggs purchased from Mr. W. 
S. Templeton, of Illinois, who is conceded by American poultry 
fanciers generally to have a strain of Cornish fowls of a high 
degree of excellence. The source of this stock gives assurance 
tbat it is strictly "pure-bred" in the fancier's sense, ancl fur
thermore is of superior quality as judged by the fancier. This 
stock, in other words, carries the characters which belong to 
the breed in their typical condition. 

TIIE COLOR OF 'fIIE HYBRIDS. 

The inheritance of color and color pattern in these hybrids 
has already been discussed in detail in another paper.* It will 
therefore not be necessary here to do more than outline the gen
eral facts regarding color inheritance, referring the reader to 
the paper cited for details., The essential facts are as follows:-

\Vhen the mating is to the type 
Barred P[:ymouth Rock male x Cornish Indian Game female 

the offspring are all barred, regardless of their sex. 
\Vhen, on the other hand, the mating is of the type 
Cornish Indian Game male x Barred Plymouth Rock female 

the male chicks resulting from the cross are barred, and the 
female chicks are not barred but instead are solid black in color. 

The character of the different kinds of hybrid birds obtained 
is shown in Fig. 77. This shows a hybrid male and barred and 
black hybrid females. 

The actual numbers of the different kinds of adult hybrid 
birds obtained in the experiments are given in the following 
table, which is condensed from the more complete tables given 
in the detailed paper (lac. cit.) 

*Pearl, R., and Surface, F. J\I. luc. cit. 
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TABLE 3. 

Showing the Sex and Color Pattern of Hybrids Obtained by 
Reciprocally Crossing Barred Plymouth Roch and Cornish 
Indian Games. 

Barred Rock C x Cornish ¥ 

Corni,,11 J x Barred Rock c;, 

Totals ............... .. 

Total 
ol!spring. 

Barred. :-ion-bar:crnl; Black. 

11:l 111 70 I G8 1 - -

.. . 127 1:t1 DO - , - UG 

........ l ~3\1 "3/\ -JI]', l~(ji:i-,---· ---9G 

It is clear that we have here a case of sex limited inheritance, 
in which a character is correlated with sex in a definite manner. 
It was suggested some time ago by Spillman* that barred color 
pattern in poultry ,vould be found to be inherited in this sex 
limited manner. This suggestion has been tested and, in a 
brief preliminary paper, confirmed by Goodale.** 

A l\Iendelian hypothesis, which may or may not be true, has 
been put forth by Spillman ( lac. cit.) to account for facts re
garding the inheritance of barring given above. This hypo
thesis has been stated in briefest form by Goodale (lac. cit.) 
as follows: "The barring factor and sex in poultry are corre
lated in such a way that the female is always heterozygous in 
respect to sex and also barring when present. The male, on 
the other hand, is always homozygous in respect to sex and 
may be either homozygous or heterozygous in respect :o bar
ring." Further, it is assumed that "femaleness" and the bar
ring factor do not exist together in the same gamete. This can 
be easily represented symbolically. 

*Spillman, W. J. Barring in Barred Plymouth Rocks. Poultry, Vol. 
5, No. II, August, 1909, pp. 7, 8. 
--- Spurious Allelomorphisrn; Results of Some Recent Investiga

tions. Amer. Nat. Vol. XLI I, pp. 610-615, 1909. 
**Goodale, H. D. Sex and its Relation to the Barring Factor in Poul

try. Science, N. S., Vol. 29, No. 756, pp. r ro4, r 105. 1909. 
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Let F denote "femaleness," i.e., the ~ sex character. 

Let f denote absence of F ( i. e., "maleness" by difference, 
ao it were). 

Let B denote the barring factor. 

Let b denote the absence of B. 
Then a pure B. P. R. J has the gametic 

and " " B. P. R. ~ " " 

" " C. I. G. J " 
" " C. I. G. ~ " 

" 
" " 

formula Bf . Bf 

" bF. Bf 

bf . bf 

bF. bf 

Then the mating B. P.R. J x C. I. G. ~ would be sym
bolically 

Bf.Bf x bF. bf= Bf. bf (barred J) +Bf. bF (barred ~) 
the offspring of both sexes being heterozygous with reference 
to barring. 

The reciprocal mating is symbolically 
bf .bf x bF.Bf = bf.Bf (barred J) + bf.bF (non-barred~) 

tbe non-barred ~ offspring being homogygous with regard to 
the absence of barring. 

It is evident, without further discussion, that the experimental 
results set forth above are, so far as they go, precisely what we 
should expect to get if Spillman' s hypothesis is correct. In so 
far they support that hypothesis. They do not, of course, 
demonstrate that another hypothesis might not be_devised which 
would fit the facts equally ·well. 

The barred pattern obtained in these hybrids is not the same 
as that exhibited by the parent Barred Plymouth Rock stock. 
A detailed description of the points in which the hybrids differ 
ir- color from the parent stock is given in the complete paper 
and cannot be repeated here. Some of these points of differ
ence are shown in Fig. 78. 

Sex-limited inheritance, in which a particular somatic char
acter is correlated with sex in a definite way, is now known to 
occur in a number of cases. In poultry we have besides the -
ir:heritance of barring as worked out by Spillman, Goodale and 
the present writers, and on the other hand, the inheritance of 
"Bankiva" ;incl "Erown-red" color pattern in game bantams 
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recently described by Hagedoorn,''' the inheritance of shank 
color and the case of the silky fo,vl as described by Bateson/":' 
etc. Bateson (loc. cit.) devotes a chapter in his recent book 
on heredity to a discussion of these known cases of sex-limited 
inheritance. 

In the remainder of this paper the hybrid pullets will, for the 
cake of convenience, be designated as either "barred hybrids'' 
or "black hybrids." 

'l'HE K\'l'CHIXG, ~IORTM.I'fY AKD SEX 01' nn: IIVBRlDS. 

The hatching records for the matings which produced the 
hybrids are given in Tables 4 and 5. These data are of 
interest chiefly from the standpoint of the physiology of repro
duction. It is well known that in many cases in plants it is 
possible to make a cross in one direction, while the reciprocal 
cross entirely fails to produce offspring. In other cases the 
fertility is greatly reduced in the cross in one direction as com
pared with the reciprocal. Is there any relation of this kind 
in the crosses of poultr3· with which this paper deals? The data 
in the following tables are of interest in this connection. It 
should be said that all of the mated females, ·whether Barred 
Rocks or Cornish, were pullets. The male birds were cockerels. 
All were under the same conditions during the mating season, 
and had the same food and treatment. The eggs were all incu
bated in the same type of incubators, under uniform conditions. 
For the sake of comparison a table (Table 6) giving the hatch
i1:g records of pure Cornish Indian matings is included. In all 
of these tables "Percent hatched" means percent of fertile eggs 
hatched. 

In the cross Cornish Indian Game J' x Barred Plymouth 
Rock ~. the data for which arc given in Table 4, two differ
ent males were used ,vith the same females in the course of 
the breeding season. The matings with the two different cock
erels are separated in the table, and each group is summed and 
averaged by itself. 

*Hagedoorn, A. L. ::'lfendelian Inheritance of Sex. Roux's Archiv. 
Ed. 28, pp. 1-34, 1909. 

**Bateson, W., Mendel's Principles of Heredity. Cambridge (Univ. 
Press). 1909. 
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T,\DLE 4. 

Hatching Records for the Mating C. I. G. cf x B. P.R. '.j?. 

443 ................ .. 

444 ..................... . 

44:i ..................... . 

446 ...................... . 

447 ..................... . 

448 .................... .. 

449 ...... . 

451 ...... . 

452 ....................... , 

458 ...................... . 

460 ..... 

fil ! 

2,, i 

4fl I 

22 

23 i 

6 ' 

15 

27 i 

' 
0 ,i 

13 I 
! 

1:J I 

1 ' 

5 : 

10 : 

5\l I 
57 

161 
50 

67 

11 

JO I 

2 

21 

15 

18 

33 

56 

40 

40 

40 ' 

40 

39 

H 

2 

4 

6 

3 
i 

3 ' 

3 

6 22 5 24 15 

78 

f,8 
I 

81 ' 

44 

GO I 
I 

60 ~ 

'-60 

5 

3 

5 

1 

2 

2 

· I I 461 ....................... , rn 6 I :i:i 4 i s1 i 8 I 62 :i 

Totals and means .... 1-2,-0 ·--66- ---25- --5.-5 ---2-7 '145 --71-1----
587 ....................... ! 

588 ....................... i 

::: : : ::: : :::::::: :::: :: : : :1 

::: : :: ::: :: : :: : :::::: :: :::1 

: > 
.598 .. . . . . . . . . . . . . . . . I 

599 ..................... .. 

21 

20 

27 

19 

25 

13 

22 

0 

8 I 

9 ; 

0 

40 

4 

47 

0 

0 

9 

16 

24 I 

22 

4 

7 

11 

17 

761· 
50 

85 ~ 

40 

78 

69 

61 
55 

3 

2 

3 

3 

2 

3 

1821 
38 62 2 

:1 ,;1 ::/ : 
600 ...................... · 1' 25 13 52 g 75 ' ' ' 58 i 3 

601 ....................... -~~ ----=- ~--1 10 I 10 1 91 I 4 

Totals and means.... 284 61 21 I 88 , ____ 39-!ml ~'1 ___ _ 
Grand totals and means.[ 554 I~----;- 1431 33 j 282 !--66-,

1

----
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TABLE 5. 
1-f atching Records for the Mating B. P.R. cf x C. I. G. ~-

'MATING XUJ\TBER. 
~ i 
~ "'" ~:8 bJJ 

"1 "1.S 

418 .................... . 26 I 

419 .................. . 2s I 

420 ..... . 18 I 

421 ..... . 31 I 
I 

422 ...... 31 

423 ..... . 33 I 

424 ..... . 52 

425 ..... . 23 : 

0 

1 

2 

0 

01 

: I 
I 

~~ 
o5:C 
<:.) 0-< 
0-< <l.) 

i:e:S 

0 I 
4 I 
6 I 

6 I 

:I 
13 

0 

10 

5 

13 

12 

6 

14 

4 

426 . . . . . . 5 24 : 0 0 

38.0 I 16 I 62 

21.0 I li ! il 

76.0 I 4 24 

29.0 1 i 59 

16.0 31 84 

42.0 19 58 

9.0 39 : 8, 

26.0 17 i4 

21.0 19 . i9 

3 

2 

2 

5 

4 

6 

42i . . . . . . 2 22 0 0 
! 

9.o I 20 : 91 s 

23.0 : 34 I " I 5 46 i 2 4 428 . . . . . . 10 

429 .................... · 1~: __ 1 . __ 5 ____ , ____ _ 

Totals and means .. , 357 I 14 I l 90 
16.01~1~1---3 
26.0 2.19 : ,3 I -

1 I I 

TABLE 6. 
Hatching Records for Pure Cornish Indian Game Matings. 

(C.1.G. cf .i- C.I.G. S!). 

~L\.TI.N<i- NL\iBER. 

430 .... 

431 ..... . 

432 ... . 

433 ... . 

434 ........... . 

435 .. 

436 .. 

43i 

438 

4;39 ..... . 

19 

.J6 

32 

48 

35 

26 

45 

54 

2: 
1 I 

2 I 
2 

0 

8 

3 i 

11 

4 

,1 i 

6 

0 

18 

13 

9 

6 

36 

5 

1' 40 

I 
13 I 
24 I 

52 

w 
22 ! 

2i 

23 

91 

I 
21 I 
12 I 

21 I 
22 i 

I 
36 I 

24 i 
20 I 

81 

il 

48 

ii 

iS 

/3 I 

Ti I 

3 I 

25 15 75 

89 11 I 

440 . . . . . . . . . . . . . . . . . . . . . . 19 7 31 6 50 6 50 ; 

4 

3 

4 

3 

3 

3 

4 

4 567 .................... · I 38 [ 4 11 i 15 44 19 55 ! 

Totals and means .. ~j--41-1--10-1167 ---44- -~-0 0-8 --5-5 1---
1 I , I 
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A B 

FIG. 78. Feather Chart, showing feathers from Parred Rock female and Barred 
hybrid female. A. feathers from hybrids. B. feathers from Barred Rocks. 
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From these tables the following points are to be noted:-

r. The fertility of the eggs during the hatching season in 
which these hybrids were raised was relatively very high for the 
pure bred birds, both Barred Plymouth Rocks and Cornish 
Indian Games. The average percentage of eggs infertile from 
all the Barred Plymouth Rock pullets used as breeders during 
that breeding season was 13.65 ± 1.38.* The average percent
age of eggs infertile for the pure Cornish Indian Game matings 
shown in Table 6 above is only 10. In both cases (Barred 
Rocks and Cornish) the figures given include all the eggs 
set throughout the whole of the hatching season from early 
in 1\Iarch until the middle of May. No data vvere omitted in 
making up these general averages. It is evident from these 
average figures of 13 percent and IO percent of infertile eggs 
that (a) the environmental conditions were favorable for secur
ing high fertility of eggs during the hatching season of 1909 

and ( b) that the breeding stock of both pure breeds was vigor
ous and in good condition. It is doubtful whether fertility 
records sensibly lower than IO percent of infertile eggs for the 
whole hatching season can be expected with large flocks of 
birds. 

2. It ,vill be noted from Tables 4 and 5 that the per
centage of eggs infertile in the hybrids was quite different 
according to the direction in which the cross was made. In 
the case of the cross considered in Table 5 (Barred Rock rJ 
x Cornish <j'.) the percentage of eggs infertile is very low, 
amounting to only 4 percent for the whole season. This, 
it will be noted, is a better average result than was obtained 
,vith either the Barred Rocks or Cornish Indian Games when 
pure bred during the same season, and kept under the same 
environmental conditions throughout. On the other hand, the 
fertility of the eggs in the reciprocal mating ( Cornish Indian rJ 
x Barred Rock <j'.) was very much reduced, as is shown in 
Table 4. Taking the whole season through and averaging 
the results obtained from two different male birds used in this 
cross the percentage of eggs infertile is 24. This is six times 
as great a percentage of infertility as was obtained in the other 
cross, and is practically twice as great as the highest percentage 

*Cf. Me. Agric. Exp. Station Bulletin 168, Table VI, p. 119. 
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of infertility obtained from either of the pure matings of the 
two breeds entering into the cross during the same hatching 
season. 

It seems unlikely that this considerable reduction in fertility 
of eggs in the cross Cornish cJ' x Barred Rock ~ was due to 
poor quality of the male birds used. The reason for thi.•; opinion 
lies in the first instance in the fact that two different male Cor
nish birds were used and both gave almost identical results. Both 
were first rate specimens in all particulars so far as could be 
told hy external appearances. They were certainly vigorous 
birds. This being the case it seems remarkable that both should 
have shown so nearly the same degree of infertility of eggs. 
On the other hand the result does not appear to be clue to the 
inclusion in the pen of a number of particularly bad incliviclual 
females that were incapable of making high fertility records. 
\Vhile in both halves of Table 4 there are individual females 
,dth extremely poor records as to fertility of eggs, it is never
theless the fact that the birds which gave bad results with one 
of the cockerels are not the same ones that g·ave bad results 
with the other .. as would he expected to he the case if the fault 
\Yere primarily \\·ith the female birds. 

A suggestion which occurs to one in this connection is that 
the Cornish Indian spermatozoa do not find the Barree! Plymouth 
Rock oviduct so favorable an environment as they do the Cor
nish Inclian oviduct. It is a well known fact that in galli
naceous bircls the spermatozoa from one copulation fertilize a 
number of eggs. In order that this may occur the spermatozoa 
must live and remain in vigorous condition in the oviduct of the 
female for a considerable period of time. In the present in
stance there may be a lowering of the vitality of the Cornish 
Ir:dian spermatozoa due to a lack of adaptation to the con
ditions presented by the Barred Rock oviduct. The significant 
factors in such a case would probably be of a chemical character. 
It is conceivable that the secretion of the Barred Rock oviduct 
may be too acid or too alkaline to give the best results for the 
Cornish Indian spermatozoa. Obviously the present data are 
not sufficiently extcmive to give any conclusive evidence in 
regard to this suggestion. The great difference in the fertility 
of eggs in the crosses made in the two different directions 1s, 
however, of interest and deserves further investigation. 
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3. Turning now to the consideration of the hatching quality 
of the eggs in the two different crosses, it appears to be the 
case in the present statistics that the fer tile eggs of either 
Barred Plymouth Rock or Cornish Indian Game females are 
more likely to hatch if they are fertilized with spermatozoa of 
the other breed than if they are fertilized with their own sperma
tozoa. That is to say, in these experiments the percentage of 
fertile eggs hatched was higher for the cross fertilized eggs 
than for either of the pure breeds under the same environmental 
conditions, regardless of the direction of the cross. The data 
in the case are as follows: For the Barred Plymouth Rock 
pullets in the whole breeding season of 1909, the average per
centage of fertile eggs hatched was 47.67 ± 1.80.* The pure 
matings of Cornish Indian Games in the same season gave an 
average of 55 percent of fertile eggs hatched, as shown in 
Table 6. For the hybrids, as shown in Tables 4 and 5, the 
average figures of the whole season are 73 percent of fer
tile eggs hatched for the cross in one direction (Barred Ply
mouth Rock J x Cornish Indian Game $'.) and 66 percent of 
fertile eggs hatched in the reciprocal cross. In other words, 
the hybrid germ cell ( fertilized ovum) appears to possess 
greater developmental vigor than does the pure germ cell. This 
is shown not only in the greater viability of the eggs during 
incubation, but also in other ways. These hatching records, 
however, furnish a novel kind of evidence of the well known 
phenomenon of greater vigor in hybrids. 

4. The "percentage of fertile eggs dying in the shell'' is 
obviously the arithmetic complement of the "percentage of fer
tile eggs hatched" and does not need particular discussion. 

We may turn next to a consideration of the mortality and 
sex ratio records. The data for all hybrid chickens hatched in 
the whole season are given in Table 7, while the data for all 
chickens hatched in the season for pure matings are in Table 8. 
In order to save space detailed data for each individual mating 
are not given in the case of the pure bred chicks. 

*Cf. Me. Agr. Exp. Sta. Bulletin 168, Table VI, p. n9. 
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TABLE 7. 

Showing the Sex Ratio and Mortality Records of All Hybrid 
Chicks. Season of I909. 

BAltltED ROCK O x COl'.!'l,SII <;i. 

Total Chicks PercentagP 
chicks. died. mortalitl', 

Mating 
n11mher. 

418....... ..•. 5 

41!) . . . . . . . . . . . 5 

420........... 2 

421 .. . ... . •• •• 8 

422 . . . . . . . . . . . 15 

423.... ... . .. . G 

.J26 . .. .. 8 

427 .. .. .. .. . .. 11 

4:!8 .. .. . .. .. .. 14 

429 ... . .. . .. .. !l 

9 4 

9 2 

0 0 

0 

15 6 

12 2 

1G 8 

10 ;J 

-1 

113 12 

4 3 

4 

0 

·1 

80 

.j() 

0 

() 

40 

:n 

40 

'.22 

:l8 

:JG 

8(i 

f)() 

G7 

2:2 

0 

14 

:J:l 

17 

'.25 

0 

40 

71 

75 

80 

CoH~JSJ[ :J X JL.unrnn J{(J('K S?, 

Mating 
nu111ber. 

•1 Total ('hieks Fercentage 
chkks. died. n1ortality. 

413. 

,144, 

445. 

146. 

447, 

.JJ8.'.'' '' 

4.J9, ......... 

4iil. ........ . 

·138 ... 

I 

1fJ 

G 

l6 

2 

0 

c 9 

11 110 
f. I O II 

58 i ~""" 
50 

0 38 

1£1 5 I 5 31 2G 

"i 
I 

0 
I 

0 0 0 

o I 0 0 0 0 

50 50 

0 0 I 0 0 I 

0 0 0 0 

0 
1

: 0 1 0 I 0 

0 o o I o 
.JGO... 9 0 I 1 

1 

0 I 17 

4Gl , , . . . . 8 0 2 ! 0 2:, I 0 

~~<llt~J~~ 60 -_ 18 ! ~Gr 2~ • 27 

,587.......... 4 25 I 33 

{)88.. :2 100 50 

539. ll 11 0 ' 2 0 18 

! 5Dl. ....... . 1 100 , 33 

4 ', 3 0 0 

5'.!4, 

a I 0 

50 I 67 

595.......... G 10 1 .j 17 40 

596 ......... ,' 

5~)7, •, •,, o •,, I 

6 ' 6 2 1 I 

I I I 
5 I o i o 

33 II 17 

0 ' 0 

598, ........ . '1 3 I 1 2 50 : 67 

5!)\),......... 7 

600.. ... .. .. . 2 

re. 9 ~ I 
V I " ' - I 

4 I 2 I 

291 40 

50 : 50 

601 .......... ; 7 
1 

o I 3 o ___ 43 . o 

! Totals .. . 55 I 64 114 ' 20 ! 25 31 

Grand tota:. ,:- ~~ ~ :1
1

-: --:trand totals. :;~t24 
1 

32 I 36. -~~ ~ 
I ' 
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TABLE 8. 

Showing the Sex Ratio and Mortality Records of All Pure Bred 
Chicks Hatched from Pullet Eggs. Season of 1909. 

1 

JIIATI~G. 

0 

Barred Plymouth Rock O and 'i' . . 111 664 , 

Cornish Indian Game O and 'i'.... 12 591 

---- --- ------- -----------

Chicks died. 

'i' 0 'i' 
------

698 278 ; 238 
I 

76 26 29 I 

Percrntagc 
mortality. 

c 'i' 

43 34 

441 38 

From these tables the following points are to be noted : 

r. In both hybrid matings a few more males than females 
were produced. The differences, however, are so small as to 
be insignificant. Practically an equal absolute number of males 
and females were produced in the hybrid matings. In the pure 
matings on the other hand there is a distinct and significant pre
ponderance of females in both matings. 

2. It appears then to be the case that there is a tendency 
shown in the 1971 chicks here under consideration for relatively 
more males to be produced in hybrid than in pure matings. 
This result is in accord with a suggestion made by Davenport* 
in the following words ( p. 97) : "There is a widely held and 
frequently expressed opinion that hybrids show an excessive 
proportion of males." No support was given to this sugges
tion by Davenport's own published statistics. His general con
clusion was that, "The exceptions to the law of equality of sexes 
in hybrid offspring are . . . . individual and not of general 
significance." It was subsequently shown* that there is an 
excess of males produced when certain human stocks are cross 
bred as compared with the same stocks bred pure. 

The real test of whether the present poultry statistics defi
nitely bear out the same conclusion must come from an exami
nation of the probable errors of the sex ratios involved. Taking 
the sex ratio as the percentage of males in the total number of 
offspring we have the usual expression for the probable error of 
a proportion 

*Davenport, C. B. Inheritance in Poultry. Carnegie Institution of 
Washington, Pb!. No. 52, 1906. 

*Pearl, Maud D. and R. On the Relation of Race Crossing 10 the 
Sex Ratio. Biol. Bulletin, Vol. rs, No. 4, pp. 194-205. r9o8. 
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P. E. ratio== .67449 V pq/n. 
where p = percentage of males, q = percentage of females 
( = 100 - p), and 11 == the total number. 

Applying this formula to the data in Tables 7 and 8 we have 
the following results:---
Percentage of males amongst all hybrids. . . . . . . . 50-42 ± r.55 
Percentage of males amongst all pure Barred 

Rocks .................................... 48.75 ± .9r 
Percentage of males amongst all pure Cornish ... 43.70 ± 2.88 
Difference in proportion of males between hybrids 

and Barred Rocks. . . . . . . . . . . . . . . . . . . . . . . . . . r .67 ± I .So 
Difference in proportion of males between hybrids 

and Cornish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-72 ± 3.27 

It thus appears that r 2- 3 percent. more males are produced 
i11 hybrid than in pure Tlarrecl Rock matings, and 6.72 percent 
more than in pnre Cornish matings. The probable errors are 
cf such magnitude, howenr, that it cannot be asserted that 
these differences arc significant. The data are of interest in 
so far as their general trend is concerned, however, and will be 
of value, in connection with further material to be collected in 
the future, in helping to settle this particular phase of the prob
lem of sex-determination. 

3. The chick mortality, both absolute and percentage, is sub
stantially equal in the two sexes in the case of the hybrids. 

4. In the case of the pure bred chicks the percentage mor
tality is distinctly higher for the males than for the females, in 
both breeds. ~ o reason for this marked difference in the mor
talit:' rate of the sexes in pnre bred birds is apparent. >J or is 
it clear ,yhy there is a difference between hybrid and pure bred 
birds in this regard. [t is idle to discuss the various specula
tions regarding the possible cause of this relation which come 
tc one's mind until more ample data can be had. 

5. The mortality sho\\'n in Tables 7 and 8 is absolutely 
high. These tables give in that respect an entirely wrong 
impression of the general vigor and vitality of the chicks raised 
in the spring of 1909. The reason why the mortality fignres 
are so high in these tables has little relation to the real quality 
of the chicks themselves. The high mortality originate;; from 
the resnlts of one hatch. On April 2 T, 1909, a laqye hatch 
( between 600 and 700 chicks) was brought off. These chick" 
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were as promising looking a lot ,vhen they came from the incu
bators as any hatched during the season. They were a strong 
and vigorous flock. Ko one of them, so far as we know, died 
from an infectious disease. like white diarrhcea. Yet practically 
every chick in this hatch died. and that within four weeks of 
hatching. They were feel by a man without any previous ex
perience in feeding Barrecl Rock chickens under our conditions 
of brooding, etc. In spite of repeated instructions the birds 
\Yere oyer feel to the point \Yhere it became impossible to save 
any of them. .The effect of this one hatch on the total mortality 
records is shown in Table 9. 

Tc\DLE 9. 

Sl10~,i11g the Sex Ratio and Jlortality Records of Chicks, with 
the Hatch of .·lpril 21, 1909, Omitted. 

Barn~d Rock _-' x Cornisl1 "):' .......... · I 
Cornish " x Barrpd l{ock 'i' . . . . . . . . . . . i 
Barred Ho<'k r! x Hnrrpd Hoek li ..... 

1
, 

Cornish ,-! x Corni~il Si:-' ...••••..••..••• 

Total rhi(•kE,:. Cilirks died. 

88 ! 

llG 

SOG 

81 

111 

5-18 

5fi 

I 

I 

I 

I 

31 i 

'.25 I 

DO I 

:20 
I 

:i1 

81 

Pen·entage 
mortality. 

'I 

;JI) 

:i1 I 17 

)8 1;, 

:ig I 23 
- _I __ 

The great reduction of mortality, especially among the Ply
mouth Rocks, is apparent. ::\fore than a half of the total mor
tality of the whole season among Plymouth Rock chicks resulted 
from this one hatch. 

6. Taking the corrected figures of Table 9 as a basis it 
appears to be the case (a) that hybrid chicks from Cor
nish eggs (mating B. P. R. J x C. I. G. <j?) showed about the 
same percentage mortality as pure Cornish chicks; and (b) that 
hybrid chicks from Barred Rock eggs (mating C. I. G. J x 
1 \. P. R. <j?) showed about the same percentage mortality as pme 
J\arre<l Rock chicks; ancl ( c) that the mortality of all chicks 
whether from hybrid or pure Cornish eggs was greater than 
that of all chicks of corresponcling matings from Barred Rock 
eggs. The uncorrected figures of Tables 7 and 8 show the 
same general trend, though \\·ith ,ome differences in detail as 
ic to be expected. 
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WI~TER EGG PRODCC1'ION IN nu~ HYBRID AND PURE BRED 

PUT.LETS. 

The egg production of these hybrid birds in comparison with 
the pure bred stock is a matter of a great deal of interest. The 
two breeds crossed differ very markedly in their innate pro
ductive capacities. One has good egg production ancl ·:he other 
poor egg production as definite and fixed breed characters. In 
the hybrids is afforded an opportunity to test the question of 
whether egg production is inherited as a definitely segregable 
character. To settle this question is a very important matter 
in connection with the whole problem of breeding for egg pro
duction. 

In order to get results which shall be in any way reliable in 
a study of this kind certain conditions have been found in the 
long experience at this Station in the study of egg production 
to be of fundamental significance. • The most important of these 
are: 

(I) A relatively large number of birds must be trap nested 
to secure reliable result,,. Comparisons of egg production based 
on returns from 5 to JO birds can only lead to indefinite and 
1:ncertain results. Egg production is a character which shows 
wide fluctuating variability. This condition demands reason
ably large numbers of birds, in order to determine the variation 
constants. 

( 2) The material must be biologically homogeneous. Lump
ing together the egg production of several small flocks may give 
entirely fallacious results. 

( 3) Environmental conditions must be the same for all birds 
and anrage age must be the same. 

( 4) To get reliable results regarding the inheritance of pro
ductivity, experienc@ bere has shown most clearly that the envi
ronmental conditions ( hon sing, feed, management, etc.) must 
be farnrable to good egg production. In other words, some
thing more than simple uniformity of environment is demanded 
to get reliable results. Only under favorable conditions can 
the birds bring to full expression their innate laying capacities, 
whatever they may be. Under unfavorable conditions the inter
pretation of results must always be uncertain, because it is im
possible to say how far an observed result is due to innate and 
how far to environmental factors. In this same connection it 
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is of the highest importance to have as a control a flock of birds 
whose production over a long period of time and under different 
circumstances is known. The I I years continuous trap nest 
records which we have here for the Barred Rock birds is a very 
important help in work like the present. 

( 5) The egg production of the winter period (November 
I to March I) of the laying year, furnishes practically the only 
data of any use in discussing the problem of the inher
itance of production. This period represents a natural unit in 
the reproductive cycle in the bird's life. Practically nothing is 
to be gained by studying the production of other periods of the 
laying year, so far at least as problems of inheritance and breed
ing of egg productivity are concerned.* The only exception to 
this statement is with regard to the fall ( September I to No
yember I) production of the pullet year. This is, in the laying 
cycle, a kind of "pre-winter" period. Its production is an arti
ficial result of breeding and domestication in the same way that 
the winter production is. 

The raw data for the winter egg production of the different 
hybrids and pure bred birds are given in Table IO. This table 
shows the frequency distributions of egg production. 

*Cf. for discussion of this matter, Pearl, R., and Surface, F. M. A 
Biometrical Study of Egg Production in the Domestic Fowl. II. The 
Seasonal Distribution of Egg Production. U. S. Dept. Agr. B11r of 
Anim. Indus. Bulletin rro, Part II. In press. 
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TABLE IO. 

Frequency Distribution of Winter (Nov. I-Mar. I) Egg Pro
duction for Pullets Hatched in r909. 

Er;r;s LAID IN THE ,vrNTER 
PERIOD. 

0-2.9 ......... . 

3-5.9 ............•................... 

6-8.9 ..... . 

9-11.9 .................. . 

12-14. 9 ........................... . 

15-17.9 ............................. . 

18-20. 9 ............................. . 

21-23.9 ............................. . 

24-26.9 .................... . 

::~:::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I 
~~8.9 .............................. . 

39--41. 9 .............................. . 

42-14.9 .............................. . 

45--47.9 .............................. . 

48-50.9 ........ . 

51-53.9 .................. . 

54-56.9 ................... . 

57-59.9 .............................. . 

60-62.9 ..... . 

63-6.5. 9 .............................. . 

66-68.9 .............................. . 

69-71."9 ............. . 

72-74.9 ............... . 

75-77.9 .............................. . 

78-80.9 ................ . 

81-83.9 .................... . 

Totals. 

Ntn!BER OF BIRDS LA YING THE 8PEl'IFIED 
NU1'IBER OF EGGS. 

>I 
'o 
.s, 
Cl or;;. 

.. ~ 
bori:j~ 

""-~~g 
~i:QQ 

2 

2 

4 

3 

2 

3 

2 

4 

1 

1 

O+ 

is""' Cl 
'oo .. ~ 

M~,o 
:§-a E 
"''"'" ..., Col 
~up:; 

12 

6 

8 

8 

2 

4 

4 

6 

3 

4 

1 

~ 

'oO+ 
,:::~ 

"'"' oo 
.. Ill~ 
bll-o-o 

""" - ...... ~ ...... 
"'"'"' ~~p:i 

22 

14 

13 

21 

13 

22 

22 

17 

16 

14 

16 

12 

17 

16 

2 

>I 'd 
'DO+~ 

~gf~~ 
A-•~.c; 
::: i:: i::IC') 

~88~ 
4 

5 

4 

1 

2 2 

2 

1 

5 

1 

1 

__ 4_4_\ __ 7_6_ ---29-5-l----1-9-1---2-5 
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The constants of variation calculated from these data are 
given in Table I I. 

TABLE II. 

C 011sta11ts of Variation in Egg Production in Hybrid and Pure 
Bred Pullets. 

llfATING. 

Barred Rock O x Cornish 'i' ........... . 

Cornish O x Barred Rock 'i' 

Barred Rock O x Barred Rock 'i' ..... 

Cornish a x Cornish ';! 1909 

Cornish O x Cornish ';! 1903 ..... 

Mean. I Standard [coefficient of 
deviation. variation. 

I 

30.55 ± 1.90 18.72±1.35 61.29± 5.8-, 

19.07 ± 1.23 15.83 ± 0.87 83.05 ± 7.01 

32.09±0.,0 l'i.,4±0.49 55.28± 1.93 

9.08 ± 1.33 8.62 ± 0.94 94.91 ± 7.38 

15.66 ± 1.59111- 7'i ± 1.12 75.18 ± 10.47 

From these tables the following points are to be noted: 
I. There is a very marked difference between the pullets of 

the two pure breeds in ·winter egg production in the present 
year. This difference is greater in 1909-10 than in 1908-09 
( Cf. table 2, page 85). The chief reason is that in 1908 there 
·were a few exceptionally high winter layers, for that breed, 
among the Cornish. The 1909-10 winter production average 
for the Cornish probably represents nearer the true breed aver
age than the 1908-09. Furthermore the Barred Rocks at the 
Station were in 1907, when the present writers began breeding 
them, in very poor condition as regards egg production, owing 
to a variety of circumstances not necessary to discuss here. In 
1908-09, while there was an improvement of about 7 eggs in 
the average winter production over 1907, they were still con
siderably below the normal average winter production of the 
strain. This normal average winter (November I-March 1) 
production, determined from 8 consecutive years of trapnesting, 
is for the Station Barred Rock stock 36 eggs. In 1909-10 the 
winter production of the Barred Rocks is approaching this 
average reasonably closely. 

2. Since all birds were kept under the same environmental 
conditions as to housing, feed, management, etc., and all these 
conditions were favorable to good egg production, the differ
ences in the winter production in 1909-10 between pure Barred 
Rocks and pure Cornish are to be considered as innate, breed 
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differences. These differences consist of (a) a markedly lower 
mean winter production in the Cornish than in the Barred 
Rocks and (b) a markedly greater relative variability as meas
ured by the coefficient of variation in winter egg production in 
the Cornish. 

3. The hybrid pullets are seen to fall into two distinct classes 
in respect to egg production. The barred hybrid pullets coming 
from the mating Barred Rock J x Cornish Cj'. are good winter 
layers, having about the same mean production as the pure 
Barred Rocks. The black hybrids, on the other hand, which 
come from the mating Corni,,h J x Barred Rock Cj'. are relatively 
poor layers, with a mean winter production more than Ir eggs 
lm,·er than that of the barred hybrids. In other words, the 
hybrid pullets whose mothers were good layers are themselves 
poor layers, while those whose mothers were poor layers are 
themselv~s good layers. Could any more striking evidence be 
adduced to show that the egg record of the mother, in and of 
itself alone, is a poor indication of what her daughter is likely 
to lay? Furthermore,. the barred hybrids show about the same 
degree of relative variability in egg production as the pure 
Barred Rocks, ,vhereas the black hybrids show a much higher 
relative variability, comparable with that of the Cornich. 

These results stated under paragraph 3 are very clear cut and 
definite, as a study of tables IO and Ir will demonstrate. 
They are of much interest, both theoretical and practical. 
They show that winter egg producing ability is inherited in 
these hybrids in a manner essentially like that in which the 
barred plumage pattern is inherited, as described above (pp. 
87-89). The behavior of egg productivity in these hybrids is 
precisely of the kind we should expect to get if it were a "unit 
character" ( i. e., a definitely segregable character) in the Men
delian sense. The facts in hand suggest, though of cour~e they 
do not prove, that egg productivity is inherited in a sex limited 
manner, as is barring and shank color ( cf. pp. 87 and 107). 

The results respecting egg production in these hybrids sug
gest the Mendelian interpretation given below. Before detail
ing this particular interpretation it is desired to set forth our 
position regarding such interpretations in general. It is our 
opinion, subject of cour:,e to modification in the light of com
pelling facts if such appear, that the purely morphological con
ception of inheritance which :1s implied in much of \Veisman-



POULTRY NO'l'ES-1909. 105 

nian and Mendelian theory rests on a very, very slight founda
tion of objective evidence in the first place, and in the second 
place has an exceedingly pernicious tendency to obscure or 
belittle the importance of the fact that inheritance is primarily 
and fundamentally a physiological process. In regard to this 
matter we are in entire accord with the general viewpoint re
specting development and inheritance recently so distinctly anJ 
forcibly set forth by Lillie* and Riddle.** 

The hypothesis here developed is' made for strictly utilitarian 
purposes, and without aw:/ theoretical implication whatever as to 
the mechanism by which the results symbolized are ph;•siologi
cally brought about. Indeed these "gametic" formula'. are 
looked upon by the writers as simply formula'. of symbolic logic. 
They lead to certain expectations for each generation. Are 
these expectations fulfilled? If so, the formul~ have served 
the highly useful and scientific purpose of having predicted the 
future course of natural events, and may be used in the future 
tr, do the same thing again. If they are successful in these 
predictions there must exist a biological reason why this is so. 
'l'o determine this reason is a problem for experimental inves
tigation. 

Let us consider the three characters (a) barred color pattern, 
(b) sex and (c) winter laying capacity, denoting the condition 
of the organism with reference to these characters by the fol
lcwing scheme. 
B = barred color pattern pres- b = barred pattern absent, i. e., 

ent. a non-barred bird. 
F = female sex. f = male sex. 
L = Good winter egg produc- l = very poor winter egg pro-

tion. duction. 
Then assume that the breeds crossed in these experiments are 

constituted as follows with reference to these three characters. 
BfL. BfL = Barred Rock J-a barred bird carrying good lay

ing qualities, homozygous with 
reference to all three charac
ters. 

*Lillie, F. R. Tbe Theory of Individual Development. Pop. Sci. 
Monthly. Sept. 1909, pp. 239-252. 

**Riddle, 0. Our Knowledge of Malanin Color Formation and its 
Bearing on the Mendelian Description of Heredity. Biol. Bulletin, Vol. 
XVI, pp. 316-351, 1909. 
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BfL . bFl = Barred Rock 1-a barred bird carrying good lay
ing qualities, but heterozygous 
with reference to all three char
acters, and with good laying 
associated gametically ( or re
productively if one prefers) 
with the barred pattern. 

bf! . bf! = Cornish J--a non-barred bird, carrying poor laying 
qualities, and homozygous in regard to 
all characters 

bF!. bf!= Cornish (j?--a non-barred bird, carrying poor laying 
qualities, and homozygous in regard to 
barring and egg production, heterozy
gous in respect to sex. 

\\-e have then for the first cross of a Barree! Rock J with 
Cornish Indian (j? the following expectation : 

BfL. BfL x bF!. bf!== BfL. bf!= barred male birds heterozy
g·ous in respect to all char
acters except sex, 

+ Bf L. bFl = barred females which are 
good layers. This is, as a 
matter of fact, what ,Ye get 
experimentally. 

For the reciprocal cross we have: 

bfi. bf! x BfL. bFl = bfl. BfL = male birds precisely like those 
from the other cross. This is 
,d1at is obtained experiment
ally, at least so far as external 
characters arc concerned. 

+ bf! . bF! = non-barred females which are 
poor layers. This is what is 
obtained experimentally. 

So far as the J-\ generation is concerned the above symbolic 
development and the experimental facts are in entire accord. 
The interesting and important point now is: will the expecta
tions deduced from the continued development of the symbolic 
theory for the F2 generation be experimentally realized? The 
answer to this question we hope to be able to report a year 
from this time. 
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INHERITANCE OF SHANK COLOR. 

The shank color of these hybrids furnishes another instance 
of sex-limited inheritance, such as has already been described 
for plumage color ( cf. pp. 87-89 supra). The evidence for a 
sex-determined segregation of characters in the F1 generation 
is just as definite and convincing in the case of shank color as 
it has been in plumage color. It has already been suggested 
by Bateson ( foe. cit.) that shank color in fowls in general shows 
a tendency towards sex limitation in its inheritance. Thus he 
says (Zoe. cit. p. 186): "From many signs we know that there 
exists some complex relation between the colour of the shanks 
ir, fowls generally, and sexual differentiation. Some years ago 
we described a case of this kind in which the Indian Game ~ 
x ·white Leghorn rJ always gave F 1 yellow-shanked like both 
the parent breeds. But White Leghorn ~ x Indian Game rJ 
gave cocks yellow-shanked like the parents, while the hens 
came with a good deal of pigment in the shanks ranging to 
nearly a full black. 

Another case illustrating this relationship between sex and 
shank-colour is to be seen in the newly made breed called Black 
Leghorn. According to the fanciers' ideal both sexes should 
bave full yellow shanks. There is no difficulty in getting this 
quality in the cocks, but hitherto clear yellow-shanked hens 
have been very rare, and the same difficulty is encountered in 
ureeding· Black Vv yandottes." 

As is indicated in Table 2 (page 85) both Cornish Indian 
Game and Barred Plymouth Rock are yellow-shanked breeds. 
The facts as to the distribution of shank color in the F 1 hybrids 
are shown in the following table. 

T.-\DLE 12. 

Showing the Shanh Color of F1 Hybrids. 

______ M_A_n_"_"_· -----~-S-ha_n_k_s _or_n_ia_le~.s. _ I Shanks of females. 

Barred Roek O x Comish 'i' Yellow ............ : Yellow. 

Cornish O Barred Rock 'i' .. . . . . . .. . . . . . .. . . . . Yellow . . .. . . . . .. . . Black. 

The data are seen to parallel exactly those for the inheritance 
of barring. In the mating in one direction all the offspring 
are yellow-shanked, whereas in the reciprocal cross the males 
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come yellow-shanked and the females black-shanked. The 
females which have the black shanks are the birds which are 
solid black in plumage color ( cf. p. 88). 

There is, as would be expected, some variation in the inten
sity of the black pigrnentatioin of the shanks in these hybrids. 
The color ranges from a very dark bottle green in some cases 
where the normal yellow is mixed with a relatively small 
amount of black pigment to an intense coal black in other speci
mens. In no single specimen would there be any question 
about classifying the bird as black-shanked. The shanks are 
evenly pigmented witr: the black pigment, and it is sufficient in 
amount to give them in superficial examination always a black 
coloration. Spots of black pigment occur more or less fre
quently on the shanb of the normally yellow-shanked breeds 
like Barred Rock and Cornish Indian Game. The black color
ation of the shanks of these hybrids, however, is of a totally 
different order. As has been said the pigmentation in the hy
brid is evenly distributed over the whole shank. 

The coloration of the beak is apparently correlated ·with the 
coloration of the shanks. A table exactly like that given above 
for the inheritance of shank color in the F 1 generation could 
also be made out for the inheritance of beak color. It appears 
to be the case that these two portions of the body are corre
l;:-,tecl quite perfectly with respect to their coloration. 

THE DOWN COLOR OF THE HYBRID CHICKS. 

As indicated in Table 2 (page 85) the first chick down is 
normally quite differently colored in the two breeds which we,.:: 
i;sed in these hybridization experiments. The normal down 
color of the Plymouth Rock chick when just hatched is a dark 
gray to black ,vith creamery white markings, the belly always 
being white. The Cornish Indian Game chicks have a beau
tiful cream colored clown with a distinct mahogany or brown 
pattern on the back. The main feature of this pattern con
sists of two longitudinal stripes. In the first hybrid genera
tion resulting from crossing these two breeds the down color 
of the great majority of chicks is uniformly black. The color 
is a more intense black than that seen in the Plymouth Rock 
chicks. There is ordinarily no white down whatever on these 
hybrid chicks. There may, however, be an occasional indi-
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\·i(lual nrying from the pure ancl uniform black slightly. One 
hybricl chick shmved to some extent the Game clmvn pattern . 
. -\ little of the clown, particularly in the head region, is in some 
individual hybrids a very dark reel. So far as om observa
tions extend the clown color of the chicks is the same regardless 
of the direction of the cross. The just hatched chicks are not 
distinguishable in the cro~s ancl its reciprocal. The distinction 
in plumage color bet\veen the pullets of the t\VO crosses does 
not appear until after the birds are feathered out. 

If one were anxious to put these resnlts into strictly ::\Ien
delian terminology. it might perhaps be said that the Barred 
Rock chick clown condition is dominant over the condition of 
the down in the Cornish Indian Game. This. howenr_. does 
not give a fair representation of the ac_tual facts. These facts 
,ire. as has been indicated aboYe, that the hybrid chicks are 
different in appearance \vhen just hatched from either pure 
Piyrnouth Rock or pure Cornish Indian chicks. They do not 
~how the do\vn pattern of either breed and furthermore their 
degree of pigmentation is more intense than that of either 
breed. In a mixed lot of chickens consisting of pme Barred 
Rocks and hybrids there is never any difficulty on the part of 
an experienced person in picking out at once the hybrid chicks 
frim the I\arrecl Rocks. In other words, here just as in so 
many other cases, the heterozygotes are recognizable as such 
by their somatic characteristics., 

THE I!'.'HERIT,\~CE OF CO:\IB FORJ\I. 

In the hybrids here discussed we have the results of crossing 
two distinct comb types, as already indicated in Table 2. The 
Barrecl Plymouth Rocks have a typical single comb and the 
Cornish Indian Games have a typical pea comb. \Vith the 
rediscovery of :'.\Ienclel's law of inheritance in 1900 one of the 
first characters to receive investigation was the comb form of 
domestic fowls. 'fhe cross between singie and pea comb has 
been studied by several investigators in the hybrids between a 
11umber of different breeds of poultry. In his latest work on 
the subject, Bateson (Zoe. cit. p. 62) has the following to say 
regarding the inheritance in this cross of single by pea: "The 
F 1 from pea by single is pea, that character manifesting a defi
nite dominance. The heterozygous pea combs are generally 
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higher than the pure pea and may usually, though not always, 
be distinguished from them. Sometimes the heterozygous pea 
comb is so large and has the ridges so ill-defined that it ap
proaches the single type, but combs which cannot at once be 
referred to one clas~ or the other are extremely rare. The 
distinction is especially sharp in the case of newly hatched 
chicks, becoming somewhat less marked with later de-veloprnent. 
F

0 
from this cross is of the usual form, three pea: one single." 

\Vhile, in a general way, the present investigation may be 
said to confirm the above statement, yet such a statement does 
not appear to us to give an entirely adequate view of the facts. 

In the first place, so far at least as the experimental work at 
this Station is concerned, involving as it has excellent breeding 
stock on both sides, the definiteness of the dominance of pea 
over single comb in the first generation hybrids does not im
press one. On the contrary there can be no doubt that if a 
competent poultryman, thoroughly acquainted ,vith the fancy 
points of poultry, were to go through a large flock of these 
hybrids as they run on the range he would say that the cross 
of pea by single, at least as represented with Cornish Indian 
Games and Barred Plymouth Rocks, results in giving every 
intermediate condition of comb between perfect pea and perfect 
single. The number oi pea combs obtained in these hybrids 
which were perfect from the fanciers' standpoint was exceed
ingly small. Unfortunately it is not possible to measure or 
to define very precisely the characteristics of these intermediate 
combs. In taking notes 011 the birds on the range the only 
record regarding comb.s which it \\·as practically feasible to 
take was that they were either single, intermediate or pea. The 
attempt was made in every case to indicate in the record 
whether an intermediate comb was nearer to the single or to 
the pea type. 

The essential results regarding comb inheritance as they 
appear from the present work may best be set forth as follows: 

r. The number of perfec:t or approximately perfect pea 
combs, considered from the show-room or fancier's standpoint, 
which are obtained in these hybrids differs according to the 
direc:tion of the c:ross. In the mating Cornish J x Barred 
Plymouth Rock <j: a much larger number of relatively good 
pea combs was obtained than in the reciprocal cross. This was 
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true for both of the Cornish Indian males which were used in 
these breeding experiments. It was also true regardless of 
the females. That is to say, some good pea combs, from the 
show-room standpoint, were obtained from practically all of 
the Barred Rock females. 

2. The quality from the fancier's standpoint, of the pea 
comb obtained in the hybrids, depends in some degree on the 
character of the individual birds used. While, as has already 
been said, nearly every family of the cross .in one direction will 
yield some individuals with relatively good pea combs, yet it 
is also a fact that the proportion of relatively good pea combs 
is very much higher in some families than in others. In cer
tain of the matings all of the intermediate combs are very close 
to the perfect pea type, whereas in other individual families all 
of the intermediate combs are much closer to the single comb 
type. This factor of the individuality of the specimens bred 
in the determination of the precise condition of bodily charac
ters displayed by the hybrids has been very little taken into 
account in Mendelian ·work so far clone with poultry. That it 
is really a very important factor no one who has had experi
ence in the practical breeding of fancy poultry has any doubt 
whatever. 

3. The range of variation from absolutely perfect single 
combs, on the one hand, to perfect pea combs, on the other 
hand, is filled without break or gap by small intermediate 
gradations in comb condition in these hybrids. The occurrence 
of perfect single combs in the F 1 generation from a cross of 
pea by single came as a surprise. There can be no doubt, 
however, of the objective fact. Such combs occur much more 
frequently in the mating Barred Plymouth Rock J x Cornish 
Indian Game Cj'. than in the reciprocal cross. 

The thought is, of course, at once suggested that the reason 
for the occurrence of these single combs was that we were 
dealing with a heterozygous individual bearing a pea comb in 
the original supposedly pure stock. As a matter of fact only 
one of the hybrid families from which single-combed birds 
were obtained shows that it is probably of this character. When 
homozygous single comb is crossed with heterozygous pea comb 
the expectation is that half of the progeny will bear pea combs 
and half will bear single combs. In the one family where we 
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were apparently dealing with a heterozygote individual in re
gard to comb the figures were as follows :- Mating 426 pro
duced II adult offspring di stributed as to comb condition as 
follows : Males, 2 perfect single, 2 intermediate, 1 perfect pea; 
females, 3 perfect single, 2 intermediate and 1 pea. Putting 
the intermediate and pea together as showing he pea charac
teri sti c in some degree, we have for the total 5 perfect singles 
and 5 peas or intermediate peas produced in this family. This 
is in exact accord with Mendelian expectation on the suppo
sition that in this fami ly we are dealing with a heterozygous 
Cornish Indian Game female as the mother. \ i\Thether this is 
the true explanation of the occurrence of single combs in this 
family is not, of cou rse, absolutely certain. 

The character of the single combs obtained in this family is 
shown in Fig. 79. 

Fig. 79. Photograph of head of hybrid J showin g perfect single comb. 

The explanation of the occurrence of single combs through 
a heterozygous condition of one parent by no means holds for 
all matings where such combs were obtained . In the other 
matings producing single combs besides 426 there would usu
ally be only one or two single-combed birds out of a family of 
IO to 20 peas or intermediates. 

4. Detailed data regarding the condition of the comb in 
tbese hybrids may next be considered. From the three matings, 
420, 422, and 587, there was obtained one perfect single-combed 
offspring in each case. All of the other offspring · of these 
matings had either perfect or intermediate pea combs. From 
matings 419, 421 , 424, 428, 429, 443, 445, 461 and 589, there 
were recorded one or more combs in each case as "nearly 
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single" or "thickened single" or ;<single in front and thickened 
behind." In all of these cases the remaining chickens in the 
same families had either perfect or intermediate pea combs, 
distinctly bearing in each case the pea characteristics. The 
total number of offspring in each of these cases may be obtained 
from Tables 4 and S (pages 91-92). All combs recorded as 
"thickened single" or "almost single" bore no trace whatever of 
definite lateral ridges such as are characteristic of a pea comb. 
These combs were single in the important respect that they 
lacked those parts which make a comb pea. They were not 
perfect single combs, however, from the fancier's standpoint. 
They were in almost every case too thick to be recorded as 
perfect single combs. 

5. It is not intended to convey the idea in what has been 
caid above regarding comb inheritance in these hybrids that 
the hybrid individuals bearing intermediate or single combs 
will not behave in subsequent breeding essentially like those 
having more perfect pea combs. This is a matter only to be 
settled by experimental investigation. The points which it is 
desired to bring out, with as much emphasis as possible, are 
(a) that there is no definite and perfect dominance of pea over 
single comb in these F 1 hybrids; but, ( b) that, on the contrary, 
the F 1 birds, which are heterozygotes, show objectively in regard 
tc comb form a perfectly graded series of comb types, ranging 
from the perfect single to the perfect pea condition. These 
facts, hmvever, relate only to the somatic condition of the hy
brids. All evidence obtained from the experimental study of 
inheritance during recent years agrees in indicating that the 
particular somatic condition of a character is an exceedingly 
tmreliable criterion of the probable behavior in breeding of the 
individual organism with reference to that character. There 
i~ every reason to suppose that this is true with reference to 
comb inheritance. 

6. It is evident that the facts set forth in this section lend 
themselves very readily to interpretation according to the prin
ciple of the imperfection of dominance, lately so fully devel
oped by Davenport* to account for the inheritance of a number 

*Davenport, C. B. Inheritance of Characteristics in Domestic Fowl. 
Carnegie Inst. of V/ashington. Pub!. No. 121, pp. iii + 100. 12 plates, 
1910. 
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of characteristics in poultry. We have not as yet, however, 
been able to convince ourselves that any real gain is made by 
such interpretation. ·we prefer rather to await the collection 
of a larger bulk of facts before attempting any physiological 
interpretation of them. 

INHERI'fANCE OF SHAPE OF' BODY. 

As has been pointed out above in the general descriptions of 
the two breeds crossed in these experiments, there is a wide 
distinction between them in regard to shape of body and char
acteristic carriage. The Plymouth Rock is typical of the Amer
ican class of birds, whereas the Cornish Indian has a typical 
game shape, with the characteristic uprightness of carriage in 
the males that is associated with game breeds. In the hybrids 
we note the following facts in regard to the inheritance of this 
character. shape of body. The inheritance here is again defi
nitely related to sex. 

I. The male hybrids, regardless of the direction of the cross, 
are all alike in possessing the characteri,tic shape of the Cor
nish Indian Game. They show no trace of the shape of body 
or carriage which is characteristic of the Barred Plymouth Rock 
males. 

2. The female hybrids, on the other hand, are not so dis
tinctly game-like in their characteristics. On the contrary, 
there appears here to be an intermediate condition between 
what is normally found in the two pure breeds. The hybrid 
pullets are distinctly intermediate in respect to shape of body. 

3. There appears also to be some difference here in the result 
according to the direction in which the cross is made. The 
barred hybrid pullets as a class conform somewhat more closely 
to the shape of a pure Barred Plymouth Rock female than do 
the black hybrids. The black hybrid pullets arc nearer to the 
Game standard of boclv shape. 

Sl'.\fMARY. 

Certain results in the first hybrid generation of reciprocally 
crossing Barred Plymouth Rocks and Cornish Indian Games 
are discussed. At the outstart the characteristics of these two 
breeds are described. The following points regarding the hy
brids are noted :-
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I. The barred color pattern is found to be inherited m a 
sc-x-limited fashion, equivalent to a phenomenon of segrega
tion in the F 1 generation. 

2. The percentage fertility of eggs is found to be much 
higher when the cross is made in one direction (B. P.R. tj' x 
C. I. G. S?) than in the reciprocal. 

3. The hatching quality of the fertile eggs is not found to 
be greatly different in the cross and its reciprocal. In both 
cases, however, the hybrid matings gave a much higher average 
percentage of fertile eggs hatched than did the pure matings. 

4. Study of the sex ratios indicates that proportionally more 
males were produced among the hybrid chicks than among those 
from pure matings. The difference in the sex ratios cannot, 
however, be regarded as significant in comparison with their 
probable errors. 

::,. The mortality records show that the percentage mortal
ity of hybrid chicks from Cornish mothers was about the same 
as that of pure Cornish chicks. Similarly the percentage mor
tality of hybrid chicks from Barred Rock mothers was about 
the same as that of pure Barred Rock chicks. The percentage 
mortality of all chicks whether hybrid or pure from Cornish 
mothers was somewhat greater than that of all chicks of corre
sponding matings from Barred Rock mothers. 

6. The hybrid pullets fall into hvo distinct classes in regard 
to winter egg production according to the direction of the cross. 
IJybrid pullets from Game mothers are relatively good layers. 
\Vhereas hybrid pullets from Barred Rock mothers are rela
tively poor layers. A Mendelian discussion of this result is 
given. 

7. Shank and beak color are shown to be inherited in a sex
limited fashion as is the barred color pattern. 

8. The down color of the chicks is different in the F
1 

hybrids from what it is in either of the pure breeds crossed. 
9. Dominance of pea comb over single is found to be far 

from perfect. The hybrids show a perfectly graded series of 
comb types ranging from the perfect single to the perfect pea 
condition. 

IO. In shape of body the hybrid males are essentially like 
the pure Cornish Indian Game males. The hybrid females are 
intermediate in shape of body between the females of the two 
pure breeds crossed. 
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:'ECHNICAL STuDrEs ON PouLTRY ALREADY Pum,rsHED. 

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 
1~ 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. 

SELECTION INDEX NUMBERS IN POULTRY BREEDING.* 

It is an obvious fact that a breeder practically never wishes 
to improve only one single characteristic of the plant or animal 
which he is breeding. ·what is usually desired is to improve 
~everal characteristics at the same time. Thus, with dairy 
cattle, while the main object in breeding is to increase the 
amount and quality of the milk, other things such as constitu
tional vigor, breeding capacity and the like cannot be iost sight 
of in making the selections of breeding stock. Or in corn 
breeding, to take an illustration from the plant side, while one 
may be desirous of increasing the protein content of corn, in 
breeding for it he must always keep in mind the conformation 
of the ear, size of ear, yield and a whole series of other char
acteristics. 

One of the special objects of the poultry breeding work at 
the Station is to learn how to fix superior egg production in a 
strain by breeding. In any poultry breeding, whatever may be 
the special object of the· breeder, a fundamentally desirable 
thing is reproductive or breeding c~pacity in the birds. A 
"200-egg" hen is of very little value as a breeder if she is not 
able to produce when mated with a good male bird a fair per
centage of chickens which will live. 

It is very generally stated by practical poultrymen that the 
point on which it is most often decided whether a given com
mercial venture in the poultry business shall succeed or fail is 
the expense involved in the hatching and rearing of the chick
ens. The female that will produce eggs which will yield a 

*This section is an abstract of a portion of the following paper by R. 
Pearl and F. j\!I. Surface: "Selection Index Numbers and their Use in 
Breeding." American Naturalist, Vol. XLIII, No. 5rr, pp. 385-400, 1909. 
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high proportion of chickenc from the egg, ,et_. and \\·ho,e 
chickens !in through to marketable age. i, an extremely de
sirable hire\ from a practical standpoint. 

The fundamental selection index \Yhich \\·e ha,e chosen for 
poultry relates primarily to the breeding capacity of the female. 
The ya\ue of this index for a particular bird can only be deter
mined after her breeding capacity has been tested. This poul
try selection index comes into application in deciding \Yhich of 
the pullets that haye heen tested as breeders in their pullet year 
shall be kept owr tn be used as breeders in their second year 
of life. 

The formula which has been provisionally adopted in our 
\\·ork as a fnndamental poultry selection index is as follows: 

S (a+ b) 

c+cl+r 

The follo\\·ing scheme shm,., the rnea11111g of the letters 111 

the formula: 

] 1 = general or fundamental poultry selection index for an 
incli,iclual bird. 

a = percentage of this bird's eggs \\·hich hatched. 

h = percentage of eggs actually laid by this bird to the total 
number it \\as po:'sible for her to lay between February 
I and June I (i. c .. the breeding sea~on1 of the year for 
\1·bich the index is calculated. 

c = percentage of this birc\'s eggs which \\ere infertile. 

cl = percentage of chicb hatched from this bird's eggs which 
died within three weeks from the date of hatching. 

~\ brief discussion \,·ill make clear the rea:-ons why these par
ticular variables are chosen for the index and are arranged in 
the formula in the manner that they are. A bird's value as a 
breeder increases as the percentage of her fertile eggs which 
l,atch increases. Therefore a sboulcl go into the numerator of 
the index fraction. Similarly a bird's value increa~es as a 
breeder in proportion to her egg· production in the breeding 
season. A bird which produces fe\\· eggs cluring the breeding 
season ( whateyer she may ha,·e clone before) ipso facto can not 
produce mam· chickens. Instead of using the actual egg pro-
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duction in the index the relative or percentage production is 
used, for reasons which have been discussed in a previous pub
lication by the present writers.* 

Now in distinction to the factors so far discussed it is clear 
that a hen's value as a breeder decreases as the number of infer
tile eggs which she produces in a given time increases. To put 
tbis factor into the breeding index is, of course, equivalent to 
asserting that the hen plays at least an equal part with the cock 
in determining fertility. This is undoubtedly the case, for 
which detailed evidence has been presented elsewhere.** Since 
rtlatively poor fertility of the eggs is an undesirable character
istic c is put in the denominator of the index fraction. This 
case is the ~anie in regard to d. If the chicks produced by a 
particular bird are weak and die early when given the same 
treatment as that under which other chicks thrive, it is an indi
cation that that particular bird is not desirable as a breeder. 

Summarizing, we believe the poultry selection index de
scribed. or rnme modification of it to suit particular needs, to 
be a useful aid in practical breeding operations with poultry. 
It measures in an exact and impartial manner the performance 
of a hircl as a breeder in any given season. On the basis of the 
knowledge so gained the breeder can select birds which are to 
be retained for further breeding. It substitutes an exact and 
impartial measure, in the place of a rough, general impression 
of the relative effect of several variables. 

The purpose of the paper here abstracted was to call the 
attention of those interested in breeding operations to the use
folne,s of what we have called "selection index numbers" in 
such work. The idea of such index numbers is to combine in 
a single numerical expression the values of a series of variable 
characters with regard to all of which the breeder wishes to 
practice selection at the same time. The analytical expression 
of this idea is discmsed in the original paper and its adapta
bility and usefulness are illustrated by examples drawn from 
poultry and maize breeding. It is shown that selection index 
m:rnbers form a valuable adjunct to the score card in stock 
judging. 

*Cf Me. Agric. Expt. Station, Bulletin No. 165, pp. 46~48. 
**Me. Agr. Expt. Station, Bulletin r68. 
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POULTRY ABNORMALITIES. 

During the past year t\vo papers* dealing with abnormalities 
of poultry have been published. One of these deals with a case 
of hermaphroditism and the other with an abnormal egg. The 
purpose of studying such abnormalities as these is to gain light 
from them in an indirect way on the normal physiology of egg 
production. An abnormal specimen is, in a sense, the result 
of an experiment performed by nature. From such specimens 
facts of great importance for the interpretation of normal pro
cesses may often be learned. 

The hermaphrodite specimen may be first considered. From 
a chick hatched in the spring of 1907, at the Maine Agricultural 
Experiment Station, there developed the bird which forms the 
,ubject of this abstract. This bird was a Barred Plymouth 
Rock and when adult presented externally the general appear
arce of a normal hen of this variety, so far as the characters 
body form and plumage color were concerned ( cf. Fig. 81). 
A .. s the photograph in Fig. 81 shows, ho"·ever, the head and 
neck resemblecl these parts in a cockerel. This resemblance was 
especially remarkable in respect to the size and shape of the 
comb ancl wattles. The comb was obviously much Jar ger than 
the comb of a normal Barred Plymouth Rock hen and looked 
exactly like the comb of a male bird. This was also true of 
the wattles. 

The dimensions* of the comb of this bird were as follows: 
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . 88-4 mm. 
Calculated height . . . . . . . . . . . . . . . . . 25.1 mm. 
A.rea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.2 cm. 

For normal adult Barree] Plymouth Rock females the follow-
ing average vah;es for comb size have been found: ** 

Mean length . . . . . . . . . . . . . . . 50.80 + .56 mm. 
~lean calculated height . . . . . . 10.57 + .23 mm. 
Mean area . . . . . . . . . . . . . . . . . 5.59 ± .17 cm. 

*These papers are (r) Studies on the Physiology of Reproduction in 
the Domestic Fowl. III. A Case of Incomplete Hermaphroditism. 
Biol. Bulletin, Vol. XVII, pp. 271-286, rgog. (By R. Pearl and Maynie 
R. Curtis). (2) A Triple Yolked Egg. Zoo!. Anzeiger, rgro. (In 
press). (By R. Pearl). 

*Macie in accordance with the methods described by R. and M. D. 
Pearl in a paper "Data on Variation in the Comb of the Domestic Fowl" 
Biomctrika, Vol. VI, pp. 421-423. ' 

**Pearl, R. and M. D., Zoe. cit., p. 427. 
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Fig. 80. Outline of the lateral aspects of the comb of the Barred 
Plymouth Rock hen described in this paper. This outline is actual size. 

It is evident from these figures that the comb in this speci
men greatly exceeds in size the average for females of the 
variety. 

In regard to behavior this bird resembled a normal hen rather 
more than a cock. She was never heard to cluck, however, or 
to make any of the sounds ,.vhich normal active hens make in 
the course of the clay's work. This bird probably never laid 
an egg, though we are unfortunately not able to make an abso
lute statement on this point. The egg records of the Station 
show an egg to the credit of this bird on November 7, 1907. 
This was the only egg ever recorded for this bird, and it is 
undoubtedly an erroneo11s record. The condition of the sexual 
organs was not such as to indicate that they had ever been 
functional. 

Cockerels placed in the pen with this bird would try to fight 
·with her as if she were a cockerel, but she would not fight. 
VVe have no evidence that a cockerel ever attempted copulation 
with this bird. These facts are of interest in relation to the 
qi1estion of the basis of sex-recognition and the assortative 
mating known to occur among fowls. Is a normal pullet with 
an unusually large comb less likely to have her eggs fertilized 
than a bird with a smaller comb? 

This bird was observed occasionally to take the position of a 
cockerel about to crow and attempted to crow but never suc
ceeded in very closely approximating the sound of a normal 
cock bird. The bird was never seen to attempt to tread a hen. 
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Anatomical study of this bi rd showed that on the left side 
of the body were organs normal to a female ( ovary or egg 
cluster, and oviduct or egg tube). On the right side were 
organs like those normal to a male ( testicle and vasdeferens
the tube which conveys the spermatozoa from the testicle to 
the outside). Microscopic examination showed that neither the 
male nor the female organs had probably ever been functional. 

The appearance of this hermaphrodite is shown in Fig. 8r. 
Anteriorly the bird ·was male in its external characters ; pos
teriorly it was female. The truth of this statement may be 
demonstrated in a striking manner by placing the edge of an 
opaque card along a line connecting the letters a and b in Fig. 
8r and turning the card about · this edge as an axis so as to 
expose alternately the anterior and posterior parts of the bird. 

a 

b 

Fig. Sr. Hermaphrodite Barred Plymouth Rock. 

When the card covers the posterior part of the bird what one 
can see ( i. e., the anterior part) is unmistakably and indubitably 
male. On the contrary, when the anterior part is covered by 
the card, what of the bird is then to be seen is equally unmis
takably female. The "maleness" and "femaleness" of these 
two portions of the body extend to the most minute details of 
structure, perhaps not apparent to anyone not perfectly familiar 
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through first-hand practical experience with poultry and par
ticularly Barred Plymouth Rocks. Thus the beak- which is 
not ordinari ly reckoned as a secondary sexual character- in 
this bird is to the fancier unmistakably that of a male. 

The triple yolked egg sho11vn in Fig. 82 was laid September 
27, 1909, by a Barred Plymou,th Rock pullet bearing the leg
band number 318. This pullet was hatched March 29, 1909. 
Its growth and physiological development wer e normal. Dur
ing the spring and summer this chick was kept with others in 
a large field of grass, where it was under free range conditions. 
On September 1, 1909, this pullet, along with others, was put 
into the poultry-house which provides permanent winter quar
ters. She began laying about three weeks after this removal 
to the house. Her complete laying record to the date of writ
ing is as follow s: 

Fig. 82. Photograph (approximately natural size) of the triple volked 
egg described in the text. 

One egg was laid by bird No. 318 on:

September 21, 24, 25, 26, 27, 30. 
October 2, 3, 4, 5, 8, 12, 13, 16, 17, 19. 

So far as is known the first three eggs laid by this bird were 
entirely normal. That laid on September 26 was "soft-shelled," 
i. e., bore only the shell m_embrane as an outside covering, with 
only a slight deposit of lime in the form of a true shell. This 
was followed on the 27th by the triple yolked egg. Since that 
date the eggs from this bird have been normai. The laying of 
the "soft-shelled" egg and the triple yolked egg on successive 
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days indicates that the whole reproductive mechanism was not 
functioning in a normal, orderly and regular manner at that 
time. The egg record at the time of laying of the triple yolked 
egg indicates the reason of its formation. From the 24th to 
the 27th inclusive the bird laid an egg each clay. The egg of 
the 27th has three yolks. On the 28th and 29th no eggs were 
laid, but one was on the 30th. There should appear to be little 
doubt that one of the extra yolks in the triple yolked egg should 
normally have been laid in an egg of the 28th, and the other in 
an egg of the 29th. Instead of this, however, the three yolks 
which normally should have been laid on the 27th, 28th and 
29th ,vere all discharged from the ovary at so nearly the same 
time as to pass clown the oviduct in one group. The case sim
ply indicates that perfect re gularit;: in rate of ovulation had 
not become firmly established at this time. 

Bird No. 318 belongs to a family of relatively high fecundity. 
Her mother laid 177 eggs between November 16 and July 31 
inclusive of her pullet year. This is a record well above the 
average for the general flock of that year 1908-09. The rec
ords show no abnormal eggs as having been produced by either 
the mother or the grandmother or sisters of bird No. 318 ex
cept for an occasional "soft shelled" specimen. There is thus 
no evidence of an inheritance of the tendency to lay multiple 
yolked eggs in this family. Experience in this laboratory where 
detailed records of large numbers of birds are kept shows that 
any individual is liable to produce at some time in her laying 
career an abnormal egg. If even mother and daughter should 
both chance to do this in one or two isolated instances it is no 
proof of inheritance. 

The rarity of the occurrence of triple yolked eggs is indi
cated by the statement of a French scientist, Valenciennes, to 
the effect that the marketmen of Paris estimated that such eggs 
,vere found not more than 5 or 6 times in a year, at a time when 
the annual official receipts of eggs amounted to over 141 mil
lions. 

The disposition of the three yolks in this egg is clearly shown 
in Fig. 82. Each yolk was enclosed in a separate yolk mem
brane. While the three yolks were in contact with each other, 
they were in no way fastened together. All of the yolks were 
of normal size, and of approximately the same size. Unfor
tunately no measurement of the yolks are available. Each yolk 
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possessed a germ disc. These were normal so far as macro
scopic appearance indicated. The germ disc on the yolk near
est the pointed end of the egg shows very clearly in Fig. 82. 

The two kinds of albumen ( of thick and thin consistency) 
which are normal were present in this egg. There was no 
trace of a chalaza in connection with any yolk or at either pole 
of the egg. 

The shell membranes were entirely normal. 
It is shown that, in so far as the four different classes of 

eggs in respect to the number of contained yolks which are 
kno,vn to occur, the relation of the observed size of the entire 
egg ( measured here by weight) to the number of yolks, is 
very accurately described by a parabola. 
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THE MYCETOPHILIDJE OF NORTH AMERICA. 

PAR'I' II.* 

THE SCIOPHILINJE. 

0. A. JOHANNSEN. 

The classification which I adopted in Genera Insectorum is 
followed in this paper; the only exception being that N eoem
pheria is here restored to generic rank. To avoid confusion it 
may be well to state that Lasiosoma Winnertz of earlier writers 
is replaced by Sciophila (Meigen, part, not Winnertz) and Scio
thila (in scnstt Winnertz) by M:ycomya Rondani. In the study 
of the members of this family alcoholic material is much to be 
preferred to pinned specimens. Slide mounts are also very 
useful though the ocelli and the parts of the hypopygium are 
not sn readily Jiscernible. 

1'he subfamily Sciophilina: is a compact and easily recog
nizable group characterized by the presence of a small closed 
cell ( R 1 ) not far from the middle of the wing ( figs. 83-106). 
The M-Cu crossvein is absent, R 2+3 is distinct, short, usually 
nearly transverse, crossvein-like, and bounds distally the small 
cell R 1 • The ocelli, two or three in number, are remote from 
the eye margin, except in the genus Eudicrana. The hypopygia 
are complex, diverse in structure and frequently small and . . 
mconsp1cuous. 

Habits and Early Stages. 
Comparatively little is known of the habits of the Sciophilince. 

In the paper on "Characters of the larvx of Mycetophilidx" 
by Osten Sacken, is given all that is known concerning the early 

*Papers from the Maine Agricultural Experiment, Entomology No. 
42. Part I was published in Bulletin No. 172. Where the types of the 
new species are to be found will be stated in Part III, now in prepara
tion. 
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stages of the members of this subfamily. He states that the 
larv~ of S ciophila are easily distif1guished from those of JYI yce
tophila by their more elongate form and their mode of life, as 
they do not burrow inside of the fungi, but live on the surface, 
generally on the under side of the pileus, which they cover with 
a web. Some of them are found on decaying wood, especially 
when it is covered with byssus. The head of the larva is more 
elongate than in the Af,ycetophilinm; the antenn~ are rudimen
tary; mandibles uniformly thin, slightly concave, with several 
large indentions and some minute ones in their intervals and 
on the surface; maxill~ well developed and apparently with a 
vestigial palpus. The body is 12-segmented, subcylindrical, 
elongated, almost serpentine, yellowish in color with 8 trans
verse rows of exceedingly minute ambulacral setul~ on the 
ventral side of abdomen. The stigmat~ are small, 8 pairs, one 
on the first thoracic and seven on the first 7 abdominal seg
ments, the last two having none. 

vVinnertz records rearing N eoempheria, Einpalia and 111 y
comya from decaying Beech wood, the last also from the fungi 
Daedalea quercina, and Poly porns; S ciophila: ( Lasiosoma) were 
obtained from the fungi Hydnum repandum, Boletus scaber, 
and Dacdalea qucrcina. 

Table of Genera. 
a. Cubitus not forked (fig. 84); forceps slender (fig. ro7). 

r. lvf onoclona. 

aa. Cubitus forked. 
b. Two ocelli, one near each eye rnargm; petiole of cubitns 

very short (fig. 83). 2. Eudicrana. 
bb. \\Then only two ocelli are present these closely approxi

mated and widely remote from eye margin; frequently 
with three ocelli. 

c. The R-M crossvein long and oblique, appearing· like the 
beginning of a longitudinal vein and much longer than 
the small transverse basal section of the radial sector 
(fig. 85). 3. Tetragoneura. 

cc. The crossvein shorter or not much longer than the base 
of the radial sector. 

cl. The media forks slightly distacl of the crossvein but 
proxirnacl of the fork of the cubitus ( fig. 86). ( Lasi
osoma Winn). 4 Sciophila. 
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dd. The media forks at least the length of the crossvein be
yond the latter and distad of the fork of the cubitus. 

e. Ocelli widely separated, the middle one distinct and 
but little if any smaller than the laterals. 

f. The subcostal crossvein placed noticeably proximad of 
the cell R 1 which is three or more times as long as 
broad, and the subcosta ends in the costa; conspicu
our hairs on the wing among the setul;e ( fig. 87). 

5. Paratinia. 

ff. Not with the above combination of characters. 
g. R 4 +5 much curved and often undulate, cell R 1 usually 

shorter than broad, subcosta ends either free or in 
the cos ta beyond the cell R 1 ( figs. 88-90). 

6. Polylepta. 

gg. R 4 +5 straight or gently arched; the cell R 1 as long 
or longer than broad ( except in Einpalia). 

h. Subcostal crossvein is proxirnad of the small cell 
R 1 which is shorter than broad ( fig. 91) ; apex of 
subcosta may be obliterated. 7. Empalia. 

hh. Subcostal crossvein, when present, is placed on the 
cell R 1 . 

1. Subcostal vein ends in R 1 ; small cell usually more 
than twice as long as broad; petiole of the cubi
tus rather short; middle femur of male without 
a stout spine at apex. 

J. Proboscis prolonged, snout-like (fig. 61, pt. r); 
anterior veins unusually heavy (fig. 93). 

8. H adroneura. 
JJ. Proboscis not prolonged; anterior veins only 

moderately thickened ( fig. 92). 
9. D:::ied:::ickia. 

11. Subcostal vein ends in the costa, small cell less 
than tvvice as long as broad; wing with mark
ings (fig. 94); apex of middle femur of male 
with a stout spine. IO. Dioinonus. 

ee. Ocelli close together, the middle one if- present very 
minute. 

f. \iVing with bands or markings; costa usually produced 
beyond the tip of R.1+ 5 ; wing usually with a longi-
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tudinal fold between radius and media ( figs. 95 to 
mo) ; eyes usually not emarginate. 

I I. N eoempheria. 
ff. Wing hyaline, without dark fasci~ or spots; costa 

usually meets R 4+r. at tip of wing (figs. rnr-ro6); 
eyes usua:1ly emarginate at base of antenn:e; Scio
phila \Vinn). I2. J1lycoinya. 

I. Genus 1vfonoclona Mik. 

Monoclona, Mik, Wien. Ent. Zeit. V. 279 (15) (1886). 
Sta:geria, Van der Wulp, Tijdschr. v. Ent. XIX. versl. 49 (1876) 

Resembles S ciophila ( Lasiosonia) but differs mainly in hav
ing a simple cubitus. Head small, flattened above; eyes oval, 
slightly emarginate at· base of the antenn~; ocelli three, placed 
high upon the front, widely separated, the middle one but little 
smaller than the laterals; antenn~ projecting forward, arcu
atecl, 2+14 jointed, the basal joints differentiated, cupuliform, 
the flagellar joints roundecl, short haired; palpi incurved, four 
jointed, apical joint longest. cylindrical. Thorax highly arched, 
,vith bristle-like hairs. Abdomen slightly constricted at the 
base, with seven visible segments, in the male cylindrical, in the 
female slightly depressed. Legs moderately long, the tibi~ 
with fine lateral set~ ancl long spurs; the fore tarsi twice as 
long as the tibi~. Halteres large and with elongate knobs. 
·wings hairy ( fig. 84) ,broad, longer than the abdomen; costa 
produced beyond the fp of R 4+5 ; subcosta ends in the costa far 
distad of the small cell R 1 , this cell short, R-M crossvein a little 
long·er than its distance from the fork of the media; Sc 2 ( sub
costal crossvein) a little proximad of the small cell; cubitus sim
ple. The genitalia of the male rather slender and elongate, the 
lateral lobes prolonged, and curved forceps-like ( fig. 107). 

1vf onoclona elegantula n. sp. 

Male and female. Length 3 mm. Head black, palpi, face, 
scape of antenna, and the two basal joints of flagellum yellow, 
the remaining flagellar joints fuscous. Thorax yellow, the 
mesonotum variable, in one specimen with three confluent black
ish stripes, in the others with the lateral stripes dark, the middle 
one only faintly indicated. In the darkest specimens the scu
tellum and metanotum. are infuscated, in the others these parts 
are yellow; hairs pale. Each intermediate abdominal segment 
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yellow with a broad brown fascia which in the darkest speci
men covers all but very narrow incisures; in the paler speci
mens the yellow predominates; the last two or three segments 
in all the specimens wholly dark brown; venter yellow; hypo
pygium (fig. 107) dark brown, ovipositor yellow. Legs yel
low, tarsi somewhat darker, foremetatarsus eight-tenths, the sec
ond fore tarsal joint half as long as the tibia; tarsal claws each 
with a tooth at the base, empodium prominent, brush-like. 
Wings ( fig. 84) yellowish hyaline, veins dusky yellow; the small 
cell shorter than wide, trapezoidal, wider on anterior margin, in 
this respect differing from Af. halterata. Stem of the halteres 
yellow, the elongate knob black. In one wing of one specimen 
R2+3 is wanting, thus making a venation exactly like that of 
Acnemia. 

Four males and one female taken in August, Ithaca, N. Y. 
See page 187 for an additional species. 

2. Genus Eudicrana Loew. 

Eudicrana, Loew, Berl. Ent. Zeitschr. XIII, 142. 1869. 
Lateral ocelli contiguous to the eye margin, the middle ocel

lus absent. Legs slender; tibial set::e moderate; spurs long. 
Wings (fig. 83) large, of moderate width and rather hairy; 
costa produced beyond the tip of R,+,; subcostal vein ends in 
the costa; subcostal crossvein present; basal cell R rather short; 
cell R 1 elongate; cells in the forks of media and cubitus very 
long, acuminate at the base, the fork of the latter proximad of 
the R-M crossvein; second anal strong, long, but not reaching 
margin of the wing. 

Eudicrana obumbrata Loew. 

1869. obrumbrata, Loew, Berl. Ent. Zeitschr. XIII. 141. 
Female. Length 6 mm., wing 5 mm. Head fuscous-black, 

lower half of the face, cheeks and palpi pale yellow. Scape of 
antenna yellow, the flagellum fuscous-black. Mesonotum, scu
tellum and metanotum yellow, with the longer and stronger 
stt::e black, the pile, fuscous. Pleura pale yellowish, near the 
cox::e mottled with black. The first two abdominal segments 
and the last, black; the remainder maculate with black; ovi
positor short, yellow. Cox::e pale yellow, the heavier pile black, 
the delicate pile, pale. Legs pale yellowish, the tibial spurs. and 
the tarsi fuscous. Wings subcinereous, the apex and the pos-
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terior margin with cinereous cloud; subcosta ends in the costa 
a little proximad of the apex of cell R 1 ; the petiole of the media 
shorter than this cell: base of the fork of the cubitus under the 
center of the R-:-f crossvein. Halteres pale. Recorded from 
~ew York. 

:-fale. Length 8½mm., wing 6 mm. Face wholly yellow, 
pile of face ancl eyes yellow, mesonotum with three broad pale 
brown stripes, covered with fine yellow pile, set;e of humeri and 
at the base of the wing black : setx on lateral margins iuscous; 
dorsal surface of scutellum and metanotnm infuscated. set;e of 
the former short, the latter with an irregular transverse row 
of long black ones over the base of the abdomen; setx of pos
terior part of pleura, long, fine, and pale yellow. The basal half 
or two-thirds of the second, third, fourth and fifth abdominal 
segments and the bypopygi um ( fig. II 1) yellow, the remaining 
parts black, setulx black on the black parts and yellow else
where. Tibial set,e longer than the diameter of the tibi;e, black, 
and arranged in about four longitudinal rows; one spur on each 
fore tibia: two on each of middle and hind tibia,,; fore meta
tarsns one and three-eighths, the second fore tarsal joint two-
thirds as long as the tibia; all claws with two teeth each. Brown
ish cloud covers the apical fourth of the wing (fig. 83 I; sub
costa ends very slightly clistacl of the cell R 1 . In other respects 
like the female. One specimen collected by :-fr. C. \V. Johnson 
at Capens, yfaine, in July. 

3. Genus Tctragoneura \\'innertz. 
Tctrago11e11ra, \Vinnertz. Stett. Ent. Zeit. VII. 18. 1846. 
Head spherical, flattened in front, placed low upon the thorax; 

eyes circular, bulging; ocelli three in number, placed in a curved 
line upon the broad front, the middle one smaller than the lat
erals; palpi incurved, four jointed, the first joint very small, 
the fourth long, filiform; antenna,, arcuatecl, projected forward, 
2+14 jointed, the first two differentiated, both long setose at 
the apex, the flagellar joints cylindrical, slightly compressed, 
short pilose. Thorax oval, highly arched; scutellum small, trun
cated behind, long setose; metanotum highly arched. Abdomen 
seven segmented, cylindrical in the male, with short forceps 
(fig. 108) ; in the female somewhat compressed, terminating in 
an ovipositor with two lamellce. Legs moderately long; femora 
compressed, all tibice with lateral setce. \\Ting (fig. 85) some-



Fl'NGUS GN.\TS OF NORTH .\:\!ERIC.\. 131 

what longer than the abdomen, microscopically setulose, oval, 
with more or less rounded base; costa produced far beyond the 
tip of R,+c,, but not quite reaching the tip of the wing: subcosta 
short or long, ending in the costa, or free, or in R 1 ; R 1 ending 
ir the costa beyond the middle of the wing; Sc2 ( subcostal 
crossvein) usually wanting; the small cell ( R 1 ) somewhat elon
gate, beyond the middle of the wing: the R-1\1 crossvein elon
gate, very oblique, almost longitudinal in position, appearing 
like the beginning of a longitudinal vein: petiole of the media 
moderately long; cubitus forking either near the base of the 
wing or somewhat distacl of this point: anal veins vestigial. 
The larvx have been found in rotten ,voocl and in fungi. 

Table of Species. 
a. Subcosta ends in the cos ta; a fossil species from Colorado. 

I. peritula. 
aa. Subcosta cloes not encl in the costa: living species. 

b. Subcosta vestigal, ends free (fig. 85) thorax and 
abdomen sfiining black. 2. nitida. 

bb. Subcosta ends in R 1 nearly midway between humeral 
crossvein and the base of the radial sector. 

c. Abdomen yellmY: c11bitns forks near its base. 
N. H. 3. bicolor. 

cc. Abdomen brown, posterior margins of second 
and following segments yellow; cubitus forks 
at a point nearly opposite the proximal encl of 
the R-1\1 crossvein. Pa. 4. pimp/a. 

I. Tetragoneura peritula Cockerell. 
IC)D9. peritula, Cockerelf, Amer. Jonr. Science xxvn. 53. 
A fossil species from the Florissant. Colorado. 

2. T etragoneura nitida Adams. 
1903. nitida, Adams, Kan. univ. Science Bu!. II. 23. 

Female. Length 2.7 mm. Black, shining; head black, front 
bearing yellow pile, antennx dark brown, first two joints and 
palpi yellowish ; mesonotum black, shining, pile yellow, bristles 
01~ margins black, scutellum black, bristles yellow, metanotum 
and pleura black, halteres yellow, abdomen wholly shining 
black, pile yellow; legs yellow, with tip of hind femora, middle 
and hind tibix ancl all tarsi brown: wings hyaline, tinged with 
brown on the anterior part, subcosta short, ending free, the 
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furcation of the cuhitus is nearly opposite to the proximal end 
of the R-J\I crossvein. Recorded from Missouri (May). 

Male. ·wing shm'.Tl in li.gme 85. Differs from female only 
i1, having yellow ancl black set;e on the margin of the rnesono
tnm; the trochanters are margined with black. The fore meta
ti,rsus is two-thirds, the second fore tarsal joint one-third as 
long as the tibia; the bypopygium is minute and very incon
spicuous (fig. ro8J. A. ,-,ingle specimen from L. Toxaway, 
N. C. 

3. Tctragoncura bicoior Cnquillett. 
1901. bicolor, Coquillett, Proc. "C. S. ~at. :\IU3. XXIH. 595. 

Female. Length 3.5 mm. Head black, first two joints of 
antenrne and the mouth parts yellow, remainder of antennie 
dark brown; thorax and scutellum black, somewhat polished, 
the hairs reddish brown and hlack; abdomen yellow, it:; hairs 
aiso yellow; halteres, coxie, iemora, and tibiie yellow, apices 
of tarsi brownish yellow; wings hyaline, suhcostal vein ending 
in R 1 about midway between the humeral crossvein and base 
of the radial sector; cubitus forking close to its base; length 
3.5 mm. N. H. 

4. Tetragoncura pimpla Co,1uillett. 
1901. pimp/a, Coquillett, Proc. U. S. ~at. Mus. XXIII. 595. 

Female. Length 4.5 111111. Head black, base of antennie and 
mouth parts yellow; body brown, two indistinct vittie and lat
eral margins of mesonotum, a spot above front coxie, posterior 
margins of second and following abdominal segments, and the 
the genitalia, ycllo\Y; hairs and bristles of thorax black, those 
of abdomen chiefly yellowish brown ; coxx and fcmora yellow, 
tibiie and tarsi brownish yellow, halteres yellow; wings grayish 
hyaline, the subcostal vein ends in R 1 nearly midway between 
the humeral crossvein and base of the radial sector, cubitus 

. forks near its middle, at a point almost opposite the union of 
the small crossvem with the media. Pennsylvania. 

4. Genus Sciophila :\Ieigcn. 
Sciophila, Meigcn, Syst.. Beschr. I. 245. 1818. 

Sciophila, Rondani, (nee \Vinnertz), Dipt. Ital. Prodr. I. r94. 
1856. 

Lasiosoma, \Vinnertz, \~erh. Zool-bot. Ges. \Vien. XIII. 748. 
1863. 
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The name Scioplzila is used here in the sense of Rondani 
( 1856) and includes all the species classified by Winnertz 
\ 1863) in the genus Lasisoma, the latter thus becoming a 
synonym of the former. The species which \Vinnertz placed 
in Sciophila are transferred to J1yco1wya, Rondani, where they 
1·ightfully belong. 

Head small, spherical, flattened in front, placed low upon the 
thorax; eyes oval, slightly emarginate at the base of the an
tomce, almost reniform; ocelli three in number, arranged in a 
flattened triangle upon the broad front or more rarely upon the 
vertex, the middle one only slightly smaller than the laterals; 
palpi incurved, four jointed, the first joint very small, the second 
and third subequal, the last longer than the others taken to
gether; antennce projecting forward, arcuated, somewhat com
pressed, 2+14 jointed, the two basal joints cupuliform, hairy. 
Thorax oval, highly arched mesonotum long and thickly haired, 
not setose; scutellum very small; halteres with short petiole 
and elongate knob. Abdomen with seven visible segments, 
cylinclrical, somewhat constricted at the base, hairy, in the male 
,vith blunt extremity and small forceps (fig. IIO, n7). Legs 
moderately long; the tarsi of the fore legs double the length 
or rarely more than double the length of the tibice. The tibi~ 
with spurs and with lateral setce, the fore pair with one or two, 
the middle pair with three and the hind pair with four rows, 
the inner row with only few and weak setce. \\Tings elongate 
oval, with rounded base, longer than the abdomen, hairy, hairs 
sometimes visible with the naked eye. The costa produced far 
beyond the tip of R 4+a, but not reaching the tip of the wing; 
the subcosta usually extends distad of the small cell and ends 
i:1 the costa; the cell R 1 very small and usually rectangular; the 
media forks at or but very little distad of the R-M crossvein; 
the cubitus forks noticeably distad of the fork of the media; 
the anal vein incomplete, ending far from the margin of the 
wing ( fig. 86). 

These flies are prevalent in Spring and Fall; the larv~ live 
in rotten wood and in fungi. 
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Table of Species. 

a. v\'ing 2-40 ( or less) times as long a, the fore tibia: yellow 
species. 

b. Halteres luteous: subcosta ends at least the length of 
the crossvein beyond the latter; female. 

r r. similis n. sp. 

bb. Halteres with black knob; inferior forceps of hypopy
gium ( fig. 110) with very short, stout. blunt spines, 
no palmate spines ( compare 12 fascia ta Sa:>'). 

c. Subcostal crossvein at distal end of small cell. 
2. glaballa n. sp. 

cc. Subcostal crossvein near middle of small cell. 

cl. Small cell (R1 ) about one and one-half times 
as long as wide. 

2a. glaballa; var. germano, n. var. 
de!. Sma,l cell about twice as long as wide; sub

costa ends less than the length of the small 
cell beyond the latter. 

2b. glaba11a; var. socia, n. var. 

aa. \\'ing 2.75 ( or more) times as long as the fore tibia. 
b. Small species 2.75 mm. in length; thorax yellow, with 

three blackish stripes confluent posteriorly, abdom
inal segments fasciate; inferior forceps lobular, 
apically with a number of long set::e, convex basal 
part with palmate spines ( fig. II 5). 

3. nugax n. sp. 

bb. Larger species, over three 111111. long; inferior forceps 
with two long blunt spines directed mesad ( fig. 
u7). 

c. Thorax mainly yellow, dorsum sometimes with 
faint indications of fttscous stripes. 

cl. Subcostal crossvein inserted at the base of 
small cell R 1 • 

e. Dorsal plate of hypopygium produced into 
a serrate spur, with 3 or 4 long set;e 
(fig. 109) ; inferior forceps with 2 long 
hlunt spines on dorsal surface; ,;uperior 
forceps, slender, curved ( fig. roga) ; 
abdomen fasciate. 4. habilis n. sp. 
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ee. Dorsal plate of hypopygium slightly emar
ginate, with 2 long, slightly and sparsely 
plumose setre (similar to fig. 117); su
perior forceps not produced beyond the 
margin of the dorsal plate; inferior for
ceps with 3 long blunt spines ( similar to 
fig. 1 H)s) ; abdomen subfuscous, nearly 
unicolored. 5. incallida n. sp. 

de!. Subcostal crossvein inserted at the middle of 
small cell R 1 • r. quadratula. 

cc. Thorax mainly dark. 
cl. Superior forceps curved, large, broadened at 

the end ( fig. 113a), inferior forceps with 2 

dorsal spines and 1 very strong ventral, lat
erally directed spine (fig. u3b). 

6. hebes 11. sp. 
dd. Superior forceps hidden; no strong spine on 

ventral surface of inferior forceps. 
e. With 3 blunt spines ( s) on dorsal lobe of 

inferior forceps ( fig. I 19). 
7. no·z;ata n. sp. 

ee. \Vith 2 blunt spines ( s) on dorsal lobe of 
inferior forceps ( fig. u6). 

f. :-Iargin of dorsal plate of hypopygium 
with 8 to IO slightly plumose setre, 
sometimes directed inwards; dorsal 
lobe of inferior forceps with its 2 

blunt spines, strongly developed ( fig. 
116s). Western species. 

8. impar. n. sp. 
ff. ::VIargin of dorsal plate with fewer plu

mose setre. 
g. Thorax fuscous, pleura brownish; 

margin of dorsal plate of hypo
pygium with no plumose setre. 

9. severa n. sp. 
gg. Pleura blackish; margin of dorsal 

plate with 2 sparsely plumose 
setre ( similar to fig. u7s), ( com
pare 13 hirta )!leigen and PolJ
lepta .~risea Walker). 

IO. pallipes Say. 
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Sciophila fasciata Say ( 12), Sciophila popocatepetli Bell. 
( I4), and Sciophila ( Lasiosoma) lzirta .11cigcn ( 13) are not 
included in the above table. The two former may not even 
belong to this genus; the latter, reported from Greenland, may 
be distingnished from S. pallipcs by its wholly black antenna 
and scape. Sciophila grisca \Yalker may be a Polylcpta. though 
as likely may be a synonym of S. pallipcs Say. S. mirandula 
Cockerell is a fossil species from Colorado. 

r. Scioplzila quadratula Loew. 
1869. quadrat11la, Loe,,·, Herl. Ent. 7-eitschr. XIII. qr 

( Lasiosol/la :) . 

Female. Length 3 mm.; wing 2.8 mm. Luteous, clothed 
with pale pile. Head and flagella of antennx fuscous black, 
scape reddish, palpi pale yellowish. ::\Iesonotum not vittate, 
meta thorax more or less fuscous. Abdomen fuscous black, the 
posterior margin of each segment more or less pale, the apex 
of abdomen luteous. Legs and coxx yellowish, the tarsi except 
tbe base, fuscous, the more slender veins paler; cell R 1 small, 
quaclrate, the subcostal crossvein placed at the middle; the fur
cation of the media about opposite the apex of the subcosta. 
Halteres yellowish. Recorded from Maine. After examining 
the type I may acid that the wing is over three times as long as 
tbe fore tibia, the distance from the humeral crossvein to the 
subcostal crossvein is about 2-3 greater than from the latter to 
the tip of the subcosta, and that the cubitus forks proximad of 
the tip of the subcosta. 

2. Sciophi!a glabana n. sp. 
::\!ale. Length 5.5 mm.; wing 4 mm. Head reddish, infus

catecl, especially around the ocelli; face, pal pi, and scape of the 
antenna yellow, flagellum fuscous, intermediate joints over 1.5 
times as long as wide, ocelli in a transverse line. Thorax yel
low, with a minute brown spot at the root of the wing; setx 
yellow. Abdominal segments brown with both the anterior 
and posterior margins yellow; hypopygium shining yellow, the 
blunt spines of the inferior forceps fuscous; terminal flap of 
dorsal plate provided with 6 strong marginal and several distal 
setx (fig. 122); superior forceps slender, somewhat curved and 
each limb with a strong terminal seta; the inferior forceps short, 
ovate, the apex \Yith a number of stout, blunt but short spines 
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(fig. no). Cox;e and legs yellow, trochanters with black tips, 
tarsi snbfuscous, empodium bushy; each claw with a single 
tooth; set;e of fore and middle tibi;e very small, sparse, those 
of the hind tibi;e on the lateral and extensor surfaces about 6 
or 7 in each row, the longest about as long as the diameter of 
the tibia; fore metatarsus and tibia subequal, the second tarsal 
joint about o.6 as long. Wings yellowish hyaline, veins brown
ish yellow; the distance from the humeral crossvein to the sub
costal crossvein 4 times as great as from the latter to the tip of 
the subcosta; the subcostal crossvein is placed near the distal 
end of cell Ri, the latter is about r.5 times as long as wide; 
petiole of the media is about 0.5 as long as the R-M crossvein; 
the cubitus forks a very little distad of the tip of the subcosta; 
anal vein incomplete, but strong. Halteres yellow, with a black 
knob. Ithaca, New York; Polk Co., Wisconsin. 

Var germana n. var. In one male from Polk Co., Wisconsin, 
collected in July by Professor vVheeler, the crossvein is near the 
middle of the small cell. 

Var. socia n. var. Several male specimens from Burlington, 
Vermont, collected in June by Mr. C. \V. Johnson, have similar 
hypopygium, structure and markings, but the small cell is about 
twice as long as wide; the subcostal crossvein is placed distad 
of the middle, the tip of the subcosta thus ending but little be
yond the distal encl of this cell. A female from Boston also 
belongs here. 

Some female specimens from Milwaukee, Wisconsin, do not 
differ from Var. germana except that there are indications of 
three slender brownish lines on the mesonotum. 

3. Sciophila nugax n. sp. 

Male. Length 2.75 mm.; wing 2.5 mm. Head fuscous, an
tenn;e fuscous apically, basal joints, face, mouth parts and palpi 
yellow; hairs of head and antenn;e yellow, intermediate antenna! 
joints over 1.5 times longer than wide. Thorax yellow, sub
shining, mesonotum with 3 brownish longitudinal stripes, abbre
viated and paler anteriorly, dark, converging and almost meet
ing posteriorly just in front of scutellum; metanotum brownish, 
thoracic hairs yellow. Abdomen reddish yellow, median trans
verse fascia on the intermediate segments black, posterior segr 
ments more blackish; hypopygium yellow. Dorsal plate of 
hypopygium ( appendix externa) triangular in outline; apical 
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angle acute, setose; superior forceps much reduced, claw-like 
and hidden under the dorsal plate; inferior forceps lobular, 
apex fleshy with a score of long setce ranged along the side, 
three long setce near the base of this part, the convex part pro
vided ,vith about 20 small palmate spines, the ventral aspect 
setose (fig. rr5). Coxce yellow, trochanters tipped with black, 
legs yellow, tarsi slightly darker; fore tibice with 3 or 4 very 
small setce on flexor surface ; middle tibice with 3 or 4 on flexor 
surface, and 4 or 5 both i1~wardly and outwardly on extensor 
surface; hind tibia with 3 or 4 on inner lateral surface, 4 on 
inner extensor surface, about 12 on outer extensor surface in 
2 rows, the longest about as long as the diameter of the tibia; 
empodium bushy; claws each with a single tooth; fore metatar
sus and tibia subequal, the second fore tarsal joint half as long. 
·wings yellowish hyaline, veins yellowish; distance from the sub
costal crossvein to the apex of the subcosta is about o.6 as far 
as from the humeral to subcostal crossvein; the latter stands 
on the basal third of the small cell which is slightly longer than 
broad; the petiole of the media is about as long as the R-M 
crossvein; the cubitus forks slightly distad of the end of the 
subcosta; anal vein long, incomplete, delicate. Halteres yellow. 
Ithaca, New York, August. 

A defective male specir:nen from Price Co., vVisconsin, col
lected in August by Professor vVheeler, probably also belongs 

4. Sciophila habilis 11. sp. 

Male. Length 4 mm. ; wing 3 mm. Head black, antennce 
fuscous, yellow at the base, face, proboscis and palpi dusky 
yellow to subfuscous, hairs yellow; intermediate antenna! joints 
one and one-half times as long as broad. Thorax wholly yel
low with only a small spot at base of metanotum and some 
small specks on pleural sutures, blackish; hairs yellow. The 
first and second abdominal segments, the posterior margins of 
the third and fourth dorsally and basal half of venter yellow, 
remaining parts including hypopygium black; hairs yellow, min
gled with black hairs posteriorly. Hypopygium of the pallipes 
type, the dorsal lobe of the inferior forceps (resembling those 
of fig. rr7) with about r8 palmate spines and 2 blunt dorsal 
spines, the superior forceps (fig. 109) slender, much curved, 
the dorsal plate ( appendix externa) prolonged into a serrate 
spur with 3 or 4 strong setce which are branched ( almost pal-
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mate) near the tip. Coxce yellow, trochanters with conspicuous 
black spot at the tip, legs yellow, tarsi somewhat infuscated. 
Flexor surface of fore tibice with about 8 black set;:e; middle 
tibia with about 6 on the flexor surface, 6 on extensor surface 
inwardly, and 4 longer ones outwardly, the last nearly as long 
as the diameter of the tibia; hind legs with 4 on inner lateral 
surface, 8 on inner extensor surface, about 12 on outer extensor 
surface in 2 rows, the longest a little longer than the diameter of 
the tibia; empodium bushy; claws each with a single tooth; fore 
metatarsus about 0.9, the second tarsal joint about 0.5, the wing 
about 3 times as long as the tibia. ·wings yellowish hyaline, 
-veins dusky yellow; distance from humeral crossvein to the 
subc-ostal crossvein about 0.2 greater than the distance from the 
latter to the tip of the subcosta; small cell nearly rectangular, 
shorter than wide; the subcostal crossvein inserted at the base 
of this cell; petiole of the media about as long as the R-M 
crossvein; cubitus forks slightly distad of the tip of the sub
costa; anal vein strong though incomplete. Halteres yellow. 
Ithaca, New York. 

Female. Differs in having paler antenn;:e; abdomen with 
:rrarkings paler brown and less extensive. 

5. S ciophila incallida n. sp. 

Male. Length 3_½ to 4 mm. Yellowish. Thorax pale yel
low, h1esonoturn an infuscated disk with indications of three 
longitudinal stripes; abdomen nearly unicolored · dusky yellow 
tc, brownish; legs pale yellow; fore metatarsus 0.9, the wing 3 
times as long as the fore tibia; wing venation and hypopygium 
as in S. 1w·uata, the hypopygiurn differing only in having 22 to 
24 palmate spines on the dorsal lobe of the forceps. Ithaca, 
New York. 

6. S ciophi/a, he bes n. sp. 

Male. Length 4 mm. Subshining brownish black, the 2 

basal joints of antenna:, coxa:, trochanters, legs and halteres 
yellow; tips of trochanters and apices of tarsi dusky. Body 
hairs yellow, seta: of legs black. Intermediate antenna! joints 
about I .5 times as long as wide. Margin of the dorsal plate of 
the hypopygiurn is convex with 4 longer sparsely feathered setx. 
besides the usual shorter seta:; superior forceps are much 
curved, ends broadened, spoon shaped ( r r3a) and without seta: _: 
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each member of the inferior forceps (fig. II3) have the usual 
pair of mesad projecting spines, the usual pair of dorsal spines, 
a single very stout ventral .. outward projecting spine (b) and a 
hood surmounted by 40 or 50 palmate spines. Fore tibia with 
2 or 3 very small seta~ on outer side; middle tibi~ with 4 on 
outer and 4 on inner extensor surface; hind tibia with 12 to 15 

in 3 irregular rows on extensor surface; empodium brush-like; 
each claw with a single tooth; the second fore tarsal joint about 
half as long, the fore metatarsus subequal to the tibia in length. 
Wings hyaline, yellowish tinged, veins yellowish brovm; sub
costal crossvein placed at the base of the small cell, which is 
.,lightly shorter than broad, the distance of the humeral cross
vein to the subcostal crossvein is 1.25 times as great as from 
the latter to the apex of the costa; cubitus forks under or 
very slightly proximad of tip of subcosta; anal vein strong but 
incomplete. Length of wing 3,½ mm. Kingston, R. I., in 
l\1ay (Barlow): Lawrence, Kas. (Aldrich). 

7. Sciophila no,.:ata n. sp. 

Male. Length 4 mm. Subshining brownish black, halteres 
and legs including cox;:e, yellow, body hairs yellow, basal joints 
of antenn~ rather paler than the remainder. Fore metatarsus 
1 5-16 as long as the tibia. Dorsal plate of the hypopygium 
(fig. 117) with a slightly emarginate posterior border and with 
a pair of long set~ ( s) very sparsely feathered; superior for
ceps acute, much reduced, not produced beyond the dorsal 
plate; dorsal lobe of the inierior forceps ( fig. 119) with 3 long 
slender but blunt spines (s) and 16 to 18 palmate spines ar
ranged in more or less of a spiral, those outermost much longer 
and less crowded than the others; no stout spine on ventral side. 
\i\Ting yellowish hyaline, veins yellowish; subcosta ends slightly 
proximad of the fork of the cubitus; the distance from the 
humeral crossvein to the subcostal crossvein about 1.25 times 
as far as from the latter to the apex of the subcosta; succostal 
crossveii:i is placed close to the base of the small cell which is 
slightly longer than the R-:rvr crossvein; anal vein strong but 
incomplete. Ithaca. J\: .. Y., May. Several specimens. 

8. Sciophila impar n. sp. 
Male. Length 3.5 to 4 mm. Subshining brownish black, 

the two basal joints of antenn~, cox~, trochanters ( excepting 
their black apices) legs and halteres yellow. Body hairs yel-
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low, setce of the legs black. Intermediate antenna! joints about 
r.5 times as long as wide. Hypopygium resembles that of S. 
novata but the dorsal plate differs in having a convex margin 
with 8 to IO long, curved, finely but sparsely pubescent set.e 
and in having the dorsal process of the inferior forceps much 
more strongly developed ( fig. rr6). Fore tibia has I or 2 small 
~eta~ outwardly, and 3 or 4 on flexor surface; middle tibia with 
3 or 4 on inner and I on outer extensor surface, and 3 or 4 on 
outer flexor surface; hind tibia with 6 or 8 on inner and outer 
extensor surface; empodium brush-like, each claw with a single 
tooth; fore metatarsus is about r-6 shorter than the tibia, the 
second tarsal joint about half as long. \i\Tings hyaline, yellow
ish tingecl, veins yellowish brovm; the subcostal crossvein placed 
at or slightly before micldle of the small cell R 1 which is about 
as long as broad, the distance from the humeral crossyein to the 
subcostal crossvein is t\vice as great as from the latter to the 
tip of the snbcosta; the cnbitus forks slightly clistacl of the tip 
of the rnbcosta; anal vein strong but incomplete. Length of 
wing is 3 111111., which is over 3 times as long as the fore tibia. 

Female. Like the male but the ratio of wing to tibia slightly 
greater. Specimens taken in September at Jackson Lake, \Vyo
ming, by Prof. \V. M. \\'heeler. 

A male from Black Rock Creek, \Vyorning, (\Vhecler) and 
a female from Friday Harbor, \Vashington. (.'\lclrich) have the 
subcostal crosswin at the base of the small cell, and by trans
mitted light the abdomen has a yellmvish tinge. othenvise as 
above. 

(). Sciophila sc'i:'Cra n. sp. 
:Male. Length 3.5 mm. In coloring like S. hcbcs but with 

rather more brownish thorax. Intermediate antenna! joints 
about r.5 times as long as broad. Dor.sal plate of the hypo
pygium with slightly emarginate bonier but no plurnose setce; 
superior forceps some,vhat cnrved with acute apex, only slightly 
projecting beyond the margin of the dorsal plate; inferior for
ctps ( shmrn in fig. r r 2 ,vith the dorsal lobe folded out) with 
25 to 30 palmate spines on the dorsal lobe of \\'hich 4 or 5 are 
separated from the others: 2 slender dorsal spines ( s), the 
stout spine on the ventral surface of the forceps of S. hcbes is 
wanting in this species. Setce of the legs as in S. hebes; fore 
metatarsus nearlv a tenth shorter, the second tarsal joint slightly 
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over half as long as the tibia. Wing hyaline, yellowish tinged, 
veins yellowish brown; the subcostal crossvein is placed at the 
base of the small cell, which is slightly shorter than broad; the 
distance from the humeral crossvein to the subcostal crossvein 
is about r.25 times as great as from the latter to the tip of the 
subcosta; the cubitus forks slightly distad of the tip of the sub-

. costa; anal vein incomplete, delicate. Length of wing is 3 mm., 
which is nearly three times as long as the fore tibia. Ithaca, 
New York; July. 

ro. Sciophila pallipes Say. 

1824. pallipcs, Say, Long's Exp. St. Peter's River. App. 361. 
1878. pallipcs, Osten Sack en, Catalog. of Diptera. ( Lasiosoma). 

Male. Length 3.5 mm. Scape of the antenn~, halteres, fe
mora and tibi~ yellow, tarsi brownish, remaining parts sub
shining brownish black, body hairs yellow. Fore metatarsus 
about r-r6 shorter, the second tarsal joint about 0.5, the wing 
3 times as long as the tibia. Hypopygium is like that of S. 
1io·l'CTta but the dorsal lobe of each branch of the inferior forceps 
has 2 slender blunt spines and 28 to 30 palmate spines. The 
distance from the humeral crossvein to the crossvein is I .6 
times as great as from the latter to the tip of the subcosta; 
the subcostal crossvein is situated near the base of the small 
cell which is about as long as wide; petiole of the media is 
shorter than the R-M crossvein; the cubitus forks under or 
slightly proximad of the tip of the subcosta; anal vein is stout 
but incomplete. This species has been recorded by Say from 
the "Northwest Territory." My specimens were taken at Ith
aca, New York, and Orono, Maine. The species has also been 
recorded from New Hampshire. 

r r. Sciophila similis n. sp. 

Female. Length 5 mm.; wing 4.5 mm. Front and flagellum 
of antenna brown; scape, face, proboscis and pa:lpi yellow; 
hairs yellow. Thorax yellow, without stripes; hairs yellow. 
Abdomen with the basal half and the narrow apical margin of 
each segment yellow, intervening space brown, hairs and ovi
positor yellow. Legs yellow, tarsi slightly darker; fore meta
tarsus about r-12 shorter than the tibia. The wing is less than 
2-4 times as long as the fore tibia; yellowish hyaline; the dis
tance from the humeral crossvein to the subcostal crossvein is 
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over 3 times as long as from the latter to the tip of the sub
costa; the subcostal crossvein is situated slightly proximad of 
the middle of the small cell Ri, which is about r.5 times as long 
a:; wide; the petiole of the media is less than half as long as 
the R-M crossvein; the strong anal vein ends about opposite the 
fork of the cubitus and slightly distad of the apex of the sub-
costa. Halteres yellow. 

One specimen. Rigaud, Canada. June 25. 

r2. Sciophila fasciata Say. 
1823. fasciata, Say, J ourn. Ac. Phil. III. 26. 
1878. fasciata. Osten Sacken, Catalog. Diptera. (Lasiosoma). 

Length 6 mm. Yellow species ; antenme yellowish, brown 
apically; vertex brown. lVIesonotum with pale brown longi
tudinally cliviclcd median stripe narrowed ancl abbreviated pos
teriorly; lateral stripes reddish brown abbreviated anteriorly; 
onr the base of the wing with another smaller and less con
spicuous stripe; pleura with a brown spot over each coxa, these 
sr,ots arranged in a triangle, the lowest itself triangular. Ab
dominal segments with brown posterior margins. Wing slight
ly yellowish. Tibi::e and tarsi slightly in fuscated. Recorded 
from Pennsylvania, Maryland, and New Mex1co. 

r3. Sciophila hirta Meigen. 
1818. hirta, Meigen. Syst. Beschr. I. 251. 
1863. hirta, Winnertz, Verh. Zool.-bot. Ges. Wien. XIII. 749 

( Larsiosoma). 
Male and female. Length 3 to 4.5 mm. Shining black, or 

fuscous, including antenn::e, palpi and tarsi; halteres, cox::e, legs, 
and body hairs yellow. Wings fuscous tinged; cell R 1 small, 
square; subcostal crossvein placed at or slightly proximad of 
the middle of this cell. Fore metatarsus 13-16 as long as the 
tibia. 

This form which has been recorded from Greenland may be 
distinguished from other dark colored species by its wholly 
black antenn::e, and by the location of the subcostal crossvem 
with respect to the small cell. 

,14. Sciophila popocatepetli Bellardi. 
1859. popocatepetli, Bellardi, Saggio di Ditt. Messicana. I. 21 I. 

Female. Length 6 mm., expanse of wings 17 mm. Black, 
cmereous pollinose ; humeri, lateral stripes and obsolete spot at 
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base of the wing, posterior margin of thorax, pleura •and ster
num, lutescent; the last two with cinereous; thoracic setce fine, 
black, and numerous, but not long, scutellar set;:e long and black. 
Abdominal tergites with lutescent posterior margins. Legs fus
cous, darker apically. ·wings scarcely grayish. stigma fuscous; 
cell R 1 square, small, the bounding veins black and thickened. 
Halteres yellm,·, knob scarcely infuscated. 

flit. Popocatepet]i, Mexico, altitude 3,800 meters. The de
scription is insufficient for positive generic reference,. but the 
numerous thoracic setce and small cell R 1 suggest Sciophila 
( Lasiosoma). 

Gcm1s Parati11ia :\lik. 
Parati11ia. l'dik, \"erl1. ZooJ. .. bot. Ges. \\'ien, XXIY. 3.33. 1874. 

Head placed low upon the thorax: palpi incurved, 4 jointed, 
the basal joint very short. the third and fourth cylindrical; eyes 
oval, somewhat emarginate at the base of the antennce; ocelli 
3 in number, arranged in a transverse line on the front, the 
middle one but little smaller than the laterals; antenrne project
ing forn·ard, 2+14 jointed, the basal joints very small, cupuli
form, the flagellar joints cylindrical, sessile, the joints gradually 
diminishing in length from the base to the tip. Thorax very 
highly arched, metanotum steep, scutellum small and without 
long setce. Abdomen long and slender, 7 segmented. \Ving 
broad, ,vith rather long bairs, especially apically, besides the 
urnal setulce; costa produced beyond the tip RH;;; subcosta end
ing in the costa proxirnacl of the miclclle of the small cell R 11 

this cell much longer than broad; Sc2 ( subcostal crossvein) 
proximacl of the small cell R 1 ; the petiole of the fork of the 
media about half as long as the anterior branch; the cubitus 
forks proximad of the fork of the media ; anal vein delicate and 
incomplete ( fig. 87). Legs long; tibial setce very de:'icate or 
,vanting, the spurs long. 

The members of tliis genus may be distinguished from My
comya by the ,viclely separated ocelli of which the middle one 
is quite distinct: from the other S ciophi!incr they may be sepa
rated by the ,ving venation. 

Paratinia recurva n. sp. 
Male. Length 5 mm. Head fuscous, transversely oval, 

somewhat flattened in front, hairy; ocelli 3 in number arranged 
in a nearly straight transverse line on the broad vertex; mouth 
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parts fuscous; antenn;:e much longer than the head and thorax, 
pale yellow, the joints of the scape nearly spherical, fuscous, 
first flagellar joint over· 5 times as long as wide, the following 
joints gradually decreasing in length. Thorax ochraceous, with 
5 faintly brown longitudinal stripes, the middle one abbreviated 
behind, the next pair converging posteriorly, the outer pair 
abbreviated anteriorly; upon these lines are arranged hair-like 
set::e, those over the base of the wing and on the scutellum long
est; pleura, sternum and metanotum brownish, nearly bare. 
Abdomen brown, posterior markings of the segments yellowish, 
hairs short, yellow; the abdomen long:- slightly thickened api
cally, hypopygium (fig. 124) small. Cox;:e and legs long, yel
low, the tibia and tarsi somewhat darker, due mainly to the 
presence of brmYnish hairs; no lateral tibial set;:e, tarsi sparsely 
ciliated with very short and fine dark set;:e; spurs pale yellow, 
little less than twice as long as diameter of the tibia at the 
apex; claws very small, apparently with only a single fine tooth 
near middle; empodium brushlike; fore metatarsus 0.9, the 
second fore tarsal joint 0.32 as long as the tibia. Wings hya
line, large, broad, longer than the abdomen, with long hair, 
especially apically, among the usual minute setul;:e; veins yel
lowish brown; costa ( fig. 87) ends at the tip of the wing and 
beyond the tip of R 4 +o• which is much arched; cell R 1 about 5. 
times as long as wide; subcosta ends about opposite the prox
imal end of the small cell; the subcostal crossvein is nearly the 
length of the small cell proximad of the apex of the subcosta; 
media forks slightly proximad of the apical end of the small 
cell, and the cubitus forks slightly distad of its base; anal vein 
not strong, ends a little distad of the fork of the cubitus. The 
figure 87 shows the wing slightly foreshortened. Halteres long, 
infuscated; knob ovate, its base and tip more yellowish. 

One specimen from Old Forge, New York, collected by Pro
fessor Needham in August. 

6. Genus Polylepta Winnertz. 

Polylepta, Winnertz, Verh. Zool.-bot. Ges. Wien. XIII. 745. 
1863. 

Head small, flattened in front, placed low upon the thorax; 
eyes oval, somewhat emarginate at the base of the antennre; 
ocelli 3 in number, placed in a more or less curved line on the 
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broad front. the middle one smaller than the laterals; palpi in
curved, 4 jointed, the first joint very small, the second and third 
su bequal, the last one longer than the others taken together; 
antenna; projecting forward, somewhat compressed, 2+ 14 joint
e(l, the basal joints rnpuli form, the flagellar joints cylindrical; 
pubescent. Thorax very short. highly arched; metanotum high, 
sc11tellurn small; halteres with elongate knob. Abdomen long 
and slender; in the male somewhat clavate: genita·1ia small 
( figs. 118. 121). abdomen in the female cylindrical, constricted 
at the base, 7 segmented. Legs long, tibi:e with spurs and with 
lateral seta>. \Vings elongate oval. not longer than the abdo
men, microscopic hairy. The costa is usually produced beyond 
the tip of RM and nearly or quite reaches the tip of the wing; 
sebcosta ends free or beyonrl the small cell Ri, which is usually 
shorter than wide, anrl noticeably proximad of the middle of 
the wing; R 4 +c. much curved or undulate, petiole of the media 
much longer than the R-1\J crossvein; the cubitus forks proxi
rnad of the fork of the media : anal vein incomplete ( figs. 88-90). 
Immature stages unknown. 

It seems to me that the characters used to separate Empalia 
from Pol_\'lepta are scarcely sufficient to give these independent 
generic rank. 

Table of Species. 

a. Subcosta ends free. 

b. Subcostal crossvein stands on the small cell, which is 
about twice as long as wide; Mass. L fragilis. 

bb. Subcostal cro,svcin is far proximad of the small cell; 
X H., Incl. ( fig. 90). 2. leptogaster. 

aa. Subcosta ends in the costa. 

b. Subcosta ends more than the length of the R-M cross
vein clistaci of the small cell; cubitus forks distad of 
R 2 +3 ( fig. 88). 3. obediens n. sp. 

bb. Subcosta ends opposite the distal encl of the small cell; 
cubitus forks proximacl of the R-M crossvein ( fig. 
89). ·4. nigellus n. sp. 

For P. tibialis Coq. see genus Empalia. Walker's species P. 
grisea ( 5) is not sufficientJ:f well described to place generically. 
J suspect it is the same as S ciophila pallipes Say. 
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I. Polylepta fragilis Loew. 

1869. fragilis, Loew, Berl. Ent. Zeitschr. XIII. 138. 
Female. Length 4 mm. Fuscous black, slightly white polli

nose, subopaque. Antenme fuscous black, the scape and the 
c:xtreme base of the flagellum yellowish, the first joint of the 
former fuscous above ; palpi yellow ; ocelli arranged in a flat
tened triangle. Coxce and legs yellow, the tarsi except their 
bases, fuscous. Wings subhyaline, cinereous fuscous tinted; 
veins fuscous; costa not produced beyond the tip of R<+ 5 ; cell 
R 1 nearly twice as long as wide, the subcostal crossvein placed 
at the middle of the anterior margin of this cell; subcosta is 
strong from the base of the wing to the crossvein, then abruptly 
interrupted; petiole of the media a little shorter than M1 but 
over twice as long as the cell R 1 ; cnbitns forks distad of the 
R-M crossvein; R 4+" noticeably undulating. Halteres pale. 
Recorded from Massachusetts. 

2. Polylepta leptogaster Winnertz. 

1863. leptogaster, Winnertz, Verh. Zool.-bot. Ges. XIII. 746. 
Female. Length 4.5 mm. Body brown. Margin of the 

mouth produced and bordered with hairs. The filiform antenrice 
1 1-3 times as long as head and thorax combined, the flagellar 
joints 3 to 4 times as long as broad. Abdomen very slender, 
cylindrical, 5 to 6 times as long as the very short thorax, con
stricted at the base. Coxce and femora yellow, tibia slightly 
darker, tarsi pale brown. Fore tarsus 2 1-3 times as long as 
the tibia, the latter about 1-16 shorter than the metatarsus. 
Wings hyaline, somewhat cinereous tinged. costa (fig. 90) pro
duced beyond Rm to the apex of the wing; subcosta ends free 
proximacl of the R-M crossvein; the snbcostal crossvein far 
retracted, cell R 1 trapezoidal, 11/z to 2 times as long as broad; 
petiole of the media about half as long as M1 ; cubitus forks 
distad of the small cell; anal vein slender, incomplete. Hal
teres whitish, with fuscous knob. Recorded from N. H. and 
Indiana. 

3. Polylepta obediens n. sp. 

Male. Length 5 mm. Head black; proboscis reddish; palpi 
and basal joint of antennce yellow, face and flagellum fuscous, 
the intermediate joints. of the latter about ¾ longer than the 
diameter. Mesonotum opaque with 3 dull dark brown confln-
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ent stripes; pleura, metanotum and scutellum brown; humeri, 
base of scutellum and upper margin of the pleura, yellow, hairs 
pale. Tergites each with dark brown margin posteriorly which 
is produced forward on the middle line covering over half of 
the segment, the whole of the first and the last two mainly, 
brown. Venter, and anterior part of each tergite mainly yel
low, hairs pale; hypopygium as figured ( fig. rr8). Cox;:e and 
legs together with the hairs yellow, set:e of tibi:e and tarsi black, 
the longest of the tibial set;:e not longer than the diameter of 
tbe tibia; trochanters margined with black; ( fore legs broken 
in specimens) ; proximal fourth of middle tibia distinctly swol
len; empodium not prominent; tarsal claws each with a basal 
tooth. Wings (fig·. 88) hyaline, anterior veins brownish, pos
terior veins yellow, costa produced the length of the R-M cross
vein beyond the tip of R 4• 5 but does not quite reach the tip of 
the wing; the subcosta is produced more than twice the length 
of the R-M crossvein beyond the distal end of the small cell 
R 1 ; the subcostal crossvein is placed beyond the middle of this 
cell; R 1 is nearly straight, Rm with a strong sigma! curve; 
M 1 about I¾ times as long as the petiole of the media; cubitus 
forks a little distad of the middle of the petiole of the media; 
anal vein not strong, incomplete; halteres yellow. One male 
specimen from Pine Lake, Wisconsin, collected by Prof. W. M. 
Wheeler, in June; and another from Bedford, Mass. 

Female. Like the male but the base of the middle tibia is 
not swollen; the first and second pal pal joints are but little 
longer than ·wide; the third and fourth subequal, about four 
times as long as wide, produced part of costa not quite as long 
as the R-M crossvein; fore metartar~us is I r-6 times as long as 
the tibia. 

One female specimen from Hampton, N. H., collected by 
Mr. S. A. Shaw. This species differs from the European undu
lata in having a dull mesothorax. 

4. Polylepta nigellus n. sp. 
Male. Length 6 mm. · Head black, subshining, second an

tenna! joint yellow, remaining joints fuscous, proboscis and 
pal pi subfuscous; antenn;:e longer than the thorax, third joint 
over twice as long as broad. Thorax and abdomen wholly sub
shining black, except the humeri which are narrowly yellow; 
set:e black; some of-the hairs of abdomen subfuscous. Hypo-
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pygium black. inconspicuous (fig. 121). Coxce and legs yel
low, trochanters tipped with black, tarsi brown; setce of the 
legs ancl on the coxce black; fore metatarsus .7 as long as the 
tibia; claws each with 2 short teeth; empodium brush-like. 
Wings ( fig. 89) smoky hyaline, yellow basally, distal end of 
tbe heavier veins yellowish brown, the remaining veins yellow. 
Costa almost reaches the tip of the wing and is produced half 
the length of the R-}I crossvein beyond the tip of R4+5 ; the 
s11bcosta ends opposite the distal, the subcostal crossvein oppo
site the proximal end of the small cell R 11 which is trapezoidal 
and about as long as broad; M1 is about 5.5 times as long as the 
petiole of the media ; the sigmoid curve of Rm is quite notice
able; cubitus forks very slightly proximad of the base of the 
R-::\-1 crossvein; anal vein strong but incomplete. Halteres yel
low. One specimen taken by Professor J. M. Aldrich on Mt. 
Constitution, Orcas, Id. Washington, in July. 

5. ( ?) Polylepta grisea Walker. 

1848. grisea, Walker. List of Diptera. Brit. Museum (Sciophila). 

Body dark grayish brown, clothed with yellowish hairs; eyes 
black; pal pi tawny; feelers black, ferruginous at the base; legs 
pale yellow; feet somewhat darker; wings colorless, veins 
brown; poisers pale yellow. Length of the body 4 mm.; of 
the wings 8 mm. St. }fartin's Falls. Albany River, Hudson 
Bay. 

Recorded also from N. H. 

7. Genus Empalia \Vinnertz. 

Empalia, Winnertz. Verh. Zool.-bot. Ges. Wien, XIII. 763. 1863. 
Head, eyes, antennce, and legs as with Sciophila (Lasiosoma). 

Ocelli 3 in number, the laterals large, the middle one rather 
small, placed in a nearly straight transverse line, somewhat sep
arated from each other, on the broad front. Palpi 4 jointed, 
incnrved, the first joint small, the second twice as long, the 
third longer than the first 2 taken together, the fourth filiform. 
half again as long as the third. Thorax small, oval, highly 
arched, mesonotum short haired and without setce; scutellum 
small. Abdomen 7 segmented, constricted at the base, taper
ir,g toward the apex; in the male compressed, in the female 
cylindrical, the ovipositor ending in 2 small lamellce; the hairs 
short and appr.essed. Wings elongate oval, with rounded base, 
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shorter or not longer than the abdomen, microscopically hairy. 
Costa produced far beyond the tip of R4+5, but not reaching the 
tip of the wing; the subcosta ends over the small cell R 1 curved 
toward the costa; Sc2 ( subcostal crossvein) proximad of the 
small cell; petiole of the fork of the media longer than the 
R-M crossvein; cubitus forks proximad of the fork of the 
media, but distad of the R-M crossvein; anal vein very short 
and incomplete ( fig. 91). \Yinnertz reared specimens of this 
genus from rotten stems of Carpinus betulus. 

Empa!ia tibia/is Coquillett. 

1901. tibia/is, Coquillett, Proc. U. S. Nat. Mus. XXIII. 596. 
( Polylepta). 

Female. Length 5 mm. Head black, the face yellow and 
rather densely covered with bristly hairs; antenna: brown, the 
bases yellow, the third joint about twice as long as wide; mouth 
parts yellow, the penultimate and antepenultimate joints of 
palpi with leaf-like prolongation at the upper side of their 
outer ends; thorax polished, yellow, 2 approximated vitta: on 
the mesonotum and a transverse row of 3 spots on the metano
tt:,m dark brown, the hairs and bristles black; scutellum brown
i:h yellow; abdomen yellow, the broad apices of the segments, 
sometimes crossing the segment in the middle of the dorsum, 
dark brown; halteres and legs yellow, the tarsi yellowish brown; 
front tibia: each with a deep groove before apex of anterior 
side, extending about one-third length of tibia; wings grayish 
hyaline, costal cell tinged with yellow, subcostal vein obliterated 
at its apex, the crossvein slightly before base of radial sector, 
cubitus forking opposite the cell R 1 . N. H., N. J. 

This species, originally located in Polylepta, I think is more 
naturally placed with Empalia. '.J.'he straight course of R 4+5 

seems to me to have greater value as a generic character than 
the incompleteness of the subcosta. See note under the genus 
Polylepta. 

8. Genus Dziedzickia Johannsen. 

Dziedzickia, Johannsen, Genera Insectorum 44. 1909. 
Hertwigia, Dziedzicki, Pamietnik Fizyjograf. V. 3. 1885. 
Eyes oval, somewhat notched out around the base of the an-

tenna:, widely separated; ocelli 3 in number, the middle one 
smaller, arranged in a transverse line on top of the head and 
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·widely separated from the eyes: palpi 4 jointed, cylindrical, the 
first 2 joints short. third joint about half again as long as the 
second. the fourth slender. sickle shaped, twice as long as the 
third: antenn~ 2+ 14 jointed, the first one cyathiform, the sec
ond cylindrical. the follo,ying joints cylindrical, slightly con
stricted in the middle. The hypopygium stands out, ovate in 
form. rather large. ancl not retractile into the abdomen. The 
tibial set~ are present. The costa extends beyond the tip of 
RM. just reaching the tip of the wing: subcosta el1(\s in R 1 

upon the small cell R 1 : this cell is usually over twice as long as 
,ride; the media is forked under the distal extremity of this 
cell: the cubitus forks far proximad of the R-M crossvein, its 
branches widely separated: the second anal vein is stout and 
ends far beyond the base of the fork of the cubitus; the third 
anal vein is rather long but slender ( fig. 92). 

Table of Species. 

a. \Yings hyaline. 
b. Petiole of the media about five times as long as the 

R-"'.\I crossvein. I. pullata. 
bh. Petiole of the media about twice as long as the R-M 

crossvem. 3. N. sp. 
aa. \Yings clark brown; petiole of the media about equal to 

the R-~I crossvein in length. 2. fuscipen11is. 

I. D.~ied::ickia pullata Coquillett. 

1904. pullata Coquillett, Invertebrata Pacifica I. 19. ( Nea'ni
pheria). 

:dale. Length 3.5 mm. Brown, the first two joints of an
tenn~, humeri, genitalia and legs, yellow, the latter changing to 
brownish toward apices of tarsi; antenn~ over twice as long 
a~ the head and thorax, joints of flagellum very elongate, the 
third joint of antenn~ about 5 times as long as wide; body 
opaque, the hairs and bristles black ; bristles of tibi~ shorter 
than greatest diameter of the latter ; wings hyaline, pubescent, 
subcostal vein terminates in R 1 slightly before middle of cell 
R 1 , this cell about 3 times as long as wide, R 4+;; strongly bowed 
forward, peduncle of cell ?1'1 1 about 5 times as long as the R-M 
c1 ossvein, cubitus at about one-fourth of distance from its base 
to the R-M crossvein. Stanford University, California. 

Two male specimens taken in December by Professor W. M. 
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\\'heeler agree perfectly with Mr. Coquillett's description, to 
V.'hich I may add that the fore metatarsus is about ¾ as long 
a~ the tibia; ernpocliurn brush-like, shorter than the claws which 
have 2 teeth each; hypopygium small (fig. 120), and anal vein 
does not reach the margin I fig. 92). 

2. D:::icd:;ick:ia f11scipc1111is Coquillett. 

1905. fuscipcnnis, Coquillett. J ourn. N. Y. Ent. Soc. XIII. 67. 
(Sciophila). 

Female. Length 6 mm. Distinguished by the dark brown 
wings. Black, the femora, tibi~ and bases of the tarsi and of 
the halteres, yellow. :vresonotum polished, its hairs chiefly yel
lo,v, the marginal bristles mostly bro,vn, hairs of abdomen 
chiefly brO\vn. First joint of front tarsi about 2-3 as long as 
the tibi~e. \Vings dark brown, snbcosta terminates in R1 near 
the middle of the small cell, petiole of cell :\![1 subequal in length 
to the R-lVI crossvein, cubitus forks far before the R-:.'vI cross
vein. Length 6 mm. Kaslo, British Columbia. 

In this species the cell R, is much shorter than in D. 1'ntllata. 

3. D.iitd:::iclcia n. sp. 

There is an unnamed specimen from New Hampshire in the 
Loew collection at Cambridge with hyaline wings in which the 
petiole of the media is about twice as long as the R-M cross
vein. A note in German apparently written by Loew mdicated 
that he was uncertain of its generic position and therefore re
frained from naming it. 

9. Genus H adroneura Lundstrom. 

H adro11cura, Lundstrom. Acta. Soc. Fauna, Flora Fenn. 29, 

1907. 

Ocelli 3, middle one distinct. Wings (fig. 93) microscopi
cally setulose; costa slightly produced beyond the tip of R 4+5 ; 

the veins of the anterior parts of the wing unusually thickened; 
the cell R 1 elongated. The proboscis produced snout-like ( fig. 
6r in Pt. I). Abdomen 8 segmented. Distinguished from 
D:::icdiclcia by the snout-like proboscis and somewhat heavier 
wing veins. 
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H adroneura kincaidi Coquillett. 

1900. kincaidi, Coquillett, Proc. Wash. Ac. Science. II. 39r. 
( N ecemp heria). 

Female. Length 6 mm. Head and its members black, sec
ond joint of antenn;:e yellow, about one-half as long as the 
third, the 3 ocelli in a transverse row and widely separated from 
each other; thorax black, opaque, gray pruinose, the mesonotum 
marked with 4 polished vittce, scutellum black, the base nar
rowly yellow, its hairs and those of the thorax golden yellow; 
abdomen brownish black, slightly polished, its hairs yellowish; 
coxce and femora yellow, tibice yellowish brown, tarsi dark 
brown, front tarsi toward their apices, noticeably higher than 
wide; halteres yellow: wings hyaline, bare, subcostal vein end
ing in R 1 before middle of cell Ri, the latter about twice as long 
as wide, anterior fork of media about IO times as long as its 
petiole. cubitus forking far before R-M crossvein, the latter 
shorter than first section of radial sector. Popof Island, 
Alaska. July. 

I have seen this species at the U. S. Nat. Museum, hence the 
generic reference. 

IO. Genus Diomonns 'Walker. 

Diomonus, \Valker. List. Dipt. Brit. Mus. I. 87. 1848. 
Large species, oyer 6 mm. in length. Ocelli 3, widely sepa

rated, the middle one but little smaller than the laterals; an
tnm;:e 2+14 jointed, first basal joint pilose beneath. Thorax 
pi lose rather than sctose. The cos ta ( fig. 94) ends at or but 
very slightly beyond the tip of R 4+~, close to the tip of the ,ving; 
R 4 +c. slightly bowed back at the middle: cell R 1 less than twice 
as long as wide: petiole of the media longer than the R-~1: cross
vein: the cubitus forks far proximacl of the fork of the media; 
the sctul;:e arc longer and more dense than in Jvf::,•com::,·a: the 
'Ning is marked ,Yith t,n> dark spots. Legs wry long, fore 
metatarsus longu than the tibia_: the middle femur of the male 
bears a blunt spine on the under side: hypopygium small (figs. 
123. 125). 

\Valker's comparison of this genus with Leptomorphus is a 
most happy one. for with the exception of the presence of R 2+3 

in the ,ving of Dio111on11s, the two are very similar in structural 
characters. 
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Table of Species. 

a. Fulvous species. 

b. Thorax with blackish stripes: hypopygium as figured 
( fig. 123) .: abdomen not distinctly fasciate. 

r. bifasciatus. 

bb. Thorax \\"ithout blackish stripes; abdomen fasciate 
with brown: hypnpygium resembles that of D. pul
cher ( fig. r25). 2. 111ag11ificus. 

aa. Blackish species. 

b. Thorax strongly tinged with blue. palpi brownish yel
low or yellow. 

c. :\pica! half of antenn;:c pale yellow: legs mainly 
black. 3. 11clJ11losus. 

cc. Antcnn;e of the male dark brown; legs mainly 
yellow. 4. subrn:ruleus. 

bb. Thorax and abdomen tinged with brO\rn. palpi dusky; 
hypopygium as figured (fig. 125). 5. /)lflcher. 

I. D101110111ts bifasciatus Say. 

1824. bifasciatus, Say. Long's Exp. App. 363. (Sciophila). 
Male. Length 8 to ro mm. Antenn;e brown; basal joints 

yellow; face yellow, at the base of the antenn;e black, remainder 
of head brownish or blackish: palpi yellowish. ).;Iesonotum 
yellow with a pair of oblique slender blackish stripes which 
arise near the anterior margin where they are clubbed, and meet 
at the base of the scutellum; another wider stripe along the lat
eral margin which nearly or quite touches the oblique stripe 
anteriorly; metanotnm yello\\·ish brown; lower half of the 
pleura brownish; hairs yellowish for the most part. A.bdomen 
reclclish, segments but slightly if at all darkened apically; hypo
pygimn small ( fig. r 23 I. Legs yellow, tarsi slightly darker; 
fore metatarsus nearly I .5 times the tibia in length; wings yel
lowish tinged, with a brown spot covering the small cell and the 
crossveins, short preapical fascia extending from the tip of R 1 

t > i\11 and a very faint cloud proximad of Cu2 ; anal vein strong 
but incomplete. Halteres yellow, base of the knob more brown
ish. 

Recorded from Korthwest Territory, and ;-,'". H. My speci
men is from the latter locality. 
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2. Diomonus magnificus n. sp. 
Male. Length 8 to 12 mm. Head shining blackish brown, 

hairs mainly yellow; face strongly produced, yellow, palpi and 
other mouth parts yellow. scape of the antennze yellow, the pile 
on the under side of the first joint yellow; flagellum fuscous, 
its first joint about 4 times as long as wide. Thorax and abdo
men fulvous with yellow hair; the tergites with brownish pos
terior margins. Legs yellmY, tarsi slightly darker; fore meta
t;usus about r ¾ times a~ long as the tibia: all claws with 2 

teeth each; empodium represented by a few short setze. Hypo
pygium resembling· that of D. pulchcr but the serrate lateral 
margin of the apex of the appendage marked "a" in figure 125 
is much shorter ( fig. I q). ·wings hyaline, yellow tinged, veins 
yellowish to yellowish brown, setze black, of greater length than 
the diameter of the largest vein, conspicuous; costa extends a 
very little beyond the tip of RM; the subcostal vein ends in the 
costa about opposite the distal end of the small cell R 1 which 
i:; nearly twice as long as wide; the subcostal crossvein is placed 
hut slightly clistad of the proximal end of the cell R 1 ; R4+5 is 
nearly straight and ends before the tip of the wing; petiole of 
the media is nearly half as long as :\!1 1 ; the cubitus forks notice
ably proximacl of the R-1\I crossvein; anal vein strong but in
complete; a brown spot covers the small cell and the crossvein; 
a preapical triangular spot the apex of which is produced to 
the media; a faint cloud follows the course of the petiole of the 
media and another the course of Cu,, broadening on the mar
gin. Halteres yellow with more or less infuscated knob. 

Female. Similar to the male except for sexual characters. 
Ithaca, K. Y.: Salineville. Ohio: 1It. Greylock, ~lass., (Owen 
Bryant, collector). 

3. Diomonus ncbulosus \Valker. 
1848. ncbulosus, \Valker. List. Dipt. Brit. ::\Ins. I. 87. 

Body purplish black, shining; pal pi tawny; feelers bright 
yellow, black towards the base, a little longer than the chest, 
having 15 or 16 joints; first and second joints dark red; mouth 
dark reel; legs black : tips of the hips and thighs at the base 
pale yellow ; hind thighs armed beneath, near their tips, with 
long, stout spines; knees yellow, shanks with two long spines 
at their tips; feet reddish brown; wings slightly tawny, with 
gray tips, and each having a brown spot near the fore border 
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a little before the middle; veins brown; poisers yellow, with 
brown tips. Length of body IO mm.; of the wings 16 mm. 
St. Martin's Falls, Albany River, Hudson's Bay. A male 
specimen in the Loew collection at Cambridge, Mass., has the 
apical half of the antenn~ nearly white, sharply contrasting with 
the basal half. 

4. Diomonus subcCEritleus Coquillett. 
1901. subc<Ernleus, Coquillett. Proc. U. S. Nat. Mus. 595. 
Male. Length 9 to 13 mm. Black, polished and strongly 

tinged with blue, the mouth parts brownish yellow, antenn~ 
clc:rk brown, a yellow spot on each prothoracic spiracle; cox~, 
femora, and tibi~, yellovv", the tarsi brownish yellow, halteres 
ydlowish brown. the apices and peduncles yellow; hairs of 
mesonotum short, depressed, yellow, those of the sides, head, 
and abdomen rather long and black; wings densely hairy, gray
ish hyaline, a brownish spot at the R-M crossvein and a second 
beneath apex of R 1 ; cubitus forking before base of radial sec
tor; cell R 1 about as broad as long; front tibi~ noticeably short
er than the first joint of their tarsi; middle femora each bearing 
a robust, outwardly directed spine on the under side a short 
distance before the apex. Apical half of antenna of female light 
yellow. N. H., Pa., Canada. 

5. Diomomis pulcher, Johannsen. 
1903. pulchcr, Johannsen, Ent. News. XIV. 14. (Sciophila). 

This fly differs from S. subc<Eritlea Coq. in the following par
ticulars: The thorax has no bluish tinge, the mouth parts are 
black and not yellmv, and the antenn~ are gray. 

Male. Length IO mm. Black, polished, with a brownish 
tinge. Palpi black, basal joint yellowish; face, front and occi
put shining black. Antenn~ fuscous, with whitish, very short 
appressed pile. Dorsum of the thorax, scutellum, metanotum 
and pleura polished black, sparsely covered with very short pale 
hairs; the prothoracic spiracle, the dorso-pleural suture, and 
behind the root of the wings slightly yellowish. Abdomen shin
ing black with a brownish tinge, especially at the incisures and 
the venter. The hairs covering the abdomen are short and 
pale. Femora and cox~, and anterior and middle tibi~ are a 
deep yellow; hind tibi~ are slightly infuscated, all tarsi are 
brown, darker apically; tips of the posterior femora and of all 
tibi~ are brown. The middle femora have a short, stout, blunt 
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spur on the under side near the apex; the fore tibi~ each with 
one, the middle and hind tibi~ with two spurs. The wing vena
tion resembles that shown in figure 94, the forking of cubitus 
being proximad of the crossvein, the subcostal crossvein is near 
the base of the small cell; R 1 is nearly straight, and R 4+ 5 is 
slightly curved forward so that the distal third is parallel with 
R 1 and ends more than the length of the R-M crossvein before 
the tip of the wing. The cell R 1 is about 1.5 times as long as 
broad. The wings are short haired; the veins are yellow ex
cepting the crossveins which are dark brown. Covering the 
crossvein is a pale bro,vn cloud. and near the apex below R 1 

is another. The halteres are a dusky yellow or brown, the base 
of the peduncle is yellow. Described from one specimen taken 
Jn1e, 1901, at Axton, N. Y. 

I have also seen a specimen from Hampton, N. H., collected 
by Mr. S. A. Shaw. To the above description I may acid that 
the three ocelli are in a transverse row on the front; the fore 
metatarsus is nearly r -4 times as long as the tibia in the male, 
a little less in the female; claws all with two basal teeth; hypo
pygium as shown in figure 125. 

A female specimen taken by ~r. Sha,,· at the same place and 
time differs in having the intermediate segments of the abdomen 
with a reddish tinge; in one wing wholly lacking R 2+3 , and but 
feebly indicated iri the other. This specimen would have been 
classified with Lcptomorphus owing to the defective venation 
had it not been accompanied by the male. 

r r. Genus :Y cccmphcria Osten Sacken. 

J\cccmphcria, Osten Sacken, Cati. Dipt. 9. 1878. 
Emphcria, \Vinnertz, Verh. Zool.-bot. Ges. \Vien. XIII. 707. 

1863. 
Ocelli two, large, closely approximate, if a median one is 

present it is exceedingly minute; eyes usually circular, but little 
if any emarginate; antenna: somewhat compressed; no s11ur on 
middle coxa: of males; costa ( fig. 95-100) usually produced 
more or less beyond the apex of R 4+s which usually does not 
reach the tip of the wing; a conspicuous longitudinal fold lies 
between the radial sector and the media; wing with fasci~ or 
spots. Thorax somewhat setose; hypopygium various. In 
other respects like M ycomya. 
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In "Genera Insectorum" l united this with ivf Jco1nya, treating 
it as a subgenus, for the reason that I did not consider the 
fasciate wings of generic value. none of the other characters 
being uniformly trustworthy. T restore it because I now 
believe that in addition to the markings on the wing there are 
sd'ficient structural characters which combined mark the genus 
even though none of them can independently be relied upon. 
The hypopygia while apparently differing from that of ivly
comya are so varied and so complex in both genera that I have 
not yet found a single character which could be used to separate 
the two. 

Table of Species. 

a. l\Ieclia forks di ,tad of the small cell R, which is not more 
than 3 times as long as wide. 

b. Extremity of the wing not hyaline. 
c. Tergites of the first, third and fifth, and larger 

part of sixth, segments dark brown; a spot near 
anterior margin of second and fourth segments 
and produced in a median line, remaining part~ 
and venter, yellow; entire dorsum sometime;; 
dark brown. Length 4 mm. (fig. 98). 

c. nzacularis n. sp. 
cc. Intermediate abdominal segments each with a pair 

of spots near posterior margin, sometimes obso
lete; length 5y; mm. 2. didyma. 

bb. Wing with broad subapical fascia. the apex of the wing 
clear hyaline. 

c. Spot which cover,, the R-M crossvein extend:-; near
ly to the posterior wing margin; small cell R, 
over twice as long as wide; apex of subcosta 
evanescent. 

d. Suhcostal crossvein is situated proximacl of 
the base nf the ,mall cell R, ; ( fig. 95). 

3. nepticula. 
dd. Subcostal crossvcin is ~lightly clistad of the 

base ,)f the small cell R,; (fig. 96). 
4. impatiens n. ,;p. 

cc. The spot which covers the small cell and the cross
vein doe, not reach the base of the fork of the 
cubitus; the subcostal crossvem is placed clistad 
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of the middle of cell R 1 ; subcosta ends in the 
costa ( fig. 99). 5. indulgens n. sp. 

aa. Media forks proximacl of the apex of the cell R1 which is 
more than 3 times as long as wide. 

b. Apex of cells RM and M1 nearly hyaline. St. Vin-
cent Isl., W. I. 6. maculipennis. 

bb. Apex of cells Rm and l\I, broadly brown clouded. 
c. The brown cloud covering RH, produced across 

the media; subcostal crossvein proximacl of the 
apex of the very oblique basal section of the 
radial sector ( fig. 100). 7. illustris n. sp. 

cc. The brown cloud covering R2 , 3 not produced; a 
brown cloud behind Cu 2 ; abdominal segments 
bimaculate ( fig. 97). 8. balioptera. 

I. sV ea:mpheria macularis n. sp. 
Male. Length 4 mm. Head and antennx yellow, the latter 

slightly darker apically; palpi dark brown, ocellar tubercle 
black; second joint of scape with a black seta on dorsal side 
near apex, the basal joints of flagellum over _twice as long as 
wide, the apical encl of each joint of flagellum except the first 
with setulx more erect than on the remainder of the joint. The 
pleura, sternum, scutellum, and lateral margin of mesonotum 
pale yellow ; the dorsum pale brown, margined with darker 
brown, on the paler portion are 2 fine longitudinal lines which 
converge and meet in the vertex of an elongate triangular brown 
spot just cephalacl of the scutellum; metanotum brown. The 
lateral margins of the mesonotum are provided with black ;,etx, 
more conspicuous at the base of the wings, also a few on ante
rior margin and just cephalad of scutellum, a few small ones 
on the clorsum, two longer ones on the scutellum. Tergites of 
the first, third, fifth and a larger part of the sixth segment of the 
abdomen dark brown; a spot near the anterior margin of the 
second and fourth and produced in a median line; the remain
iug parts, venter, and hypopygium (fig. 130) yellow. Legs 
yellow, tarsi more dusky, fore metatarsus is over 0.9 as long 
a~ the tibia; setx of fore tibix few and short, those of middle 
and hind pairs more numerous, the longest about as long as the 
diameter of the tibia; spurs black; claws with one tooth each. 
\\Tings ( fig. 98) hyaline, with a spot covering the small cell and 
the R-M crossvein but not reaching the cubitus, another cover-
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ing the apex of the wing from the tip of R 1 to the tip of Cu1 , 

apex without hyaline spot; subcosta ends in costa opposite apex 
of small cell R 1 ; subcostal crossvein a little before the middle 
of this cell, the latter but little longer than broad; costa notice
ably produced beyond R 4"'; petiole of the media about half as 
long as M 1 ; the cub:tus forks under the base of the R-M cross
vein. Halteres yellow. Ithaca, N. Y. 

A female specimen from Montreal differs in having the top 
of the head pale brownish, no fine br0\\'11 lines on the mesono
turn. and the brown of the second and fourth segments of the 
abdomen more extended, produced into a fine line to the pos
terior margin; fore metatarsus and tibia subcqual. 

2. Nel.X'm.pheria didynw Loew. 

1869. did:-•ma Loew, Berl. Ent. Zeitschr. XIII. 136 (Bmpheria). 
1866. bimaculata Loew, Berl. Ent. Zeitschr. X. 6 (Sciophila). 

Female. Length .5.5 mm. Yellowish. Flagellum of the an
tcnme fuscous black. palpi black. The first segment of the ab
domen fuscous black excepting the sides and posterior margin, 
the intermediate ,segments yellow each with 2 transverse black 
spots on the posterior margin. Legs yellcnv, tarsi blackish to
v;ard their tips. \Vings with cinereous tinge, toward the costa 
more yellowish; the costa produced slightly beyond R 4 +5 ; sub
costal crossvein at or clistacl of the middle of cell R 1 , this cell 
of medium size and much shorter than the petiole of the media; 
the first section of the radial sector and the R-M crossvein cov
ered by a cinereous fuscous spot, apex of the wing and apex of 
the posterior angle widely cinereous fuscous. Halteres yellow. 
Recorded from Canada. 

3. ]\' eccmphcria 11cpticula Loew. 

1869. ncpticula Lorn, Berl. Ent. Zeitschr. XIII. 137. (Em
,/Jhcria). 

Male and female. Length 2.5 mm. Pale yellow, palpi black, 
vertex and sometimes the rnesonoturn dusky yellow; the first, 
third and fifth abdominal segments black, the anterior half of 
the second blackish, the sides of the first segment in mature 
or the whole of the segment in immature specimens yellow. 
Wings ( fig. 95) subhyaline. lightly cinerescent; costa produced 
far beyond R 4+r,, subcosta is paler and more slender than the 
other veins, becomes obsolete at the apex; subcostal vein is 
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placed near the tip of the costa and slightly proximad of the 
base of the cell Ri, petiole of the media 3 times as long as this 
cell; a fuscqus cinereous fascia extends from R 1 nearly to the 
posterior wing margin where it becomes very faint; apical third 
of the wing fuscous cinereous, becoming paler at the apex so 
that the mark appears like a subapical fascia. Fore metatarsus 
and tibia subequal. Length of wing 2.2 mm. Halteres pale. 
Recorded from Georgia and New Jersey. I have also seen a 
specunen from North Carolina. 

4. Seannphcria impatiens n. sp. 
Related to the foregoing but differs in being larger, in having 

the subcostal crossvein slightly clistad of the base of the cell 
R 1 and in having the petiole of the media about twice as long 
as this cell. 

Female. Length 4.5 mm. Head yellow; ocellar spot and 
pal pi black, labell;e tipped with brown; occiput tinged with 
brown; a transverse row of 6 or 8, black, procumbent set;e just 
behind the ocelli. Mesonotum yellow, median and lateral stripes 
pale brown, the latter more distinct at base of wing; scutellum 
and mesonotum pale brown, pleura yellow with a longituditlal 
stripe over the middle and hind cox;e; set;e black, most con
spicuous at the base of the wing and in front of scutellum, 2 

long scutellar set.e. Dorsum of the first, second, third, fifth, 
and sixth segments dark brown; the posterior and lateral mar
gins of these segments, the venter, ovipositor, and remaining 
segments, yellow. The dark coloring on the dorsum of the third 
and fifth segments rather more extended than on the others, 
covering all but very narrow lateral and posterior margins, ovi
positor slender (fig. 131). Legs yellow, set.e and setul.e black, 
tarsi appear more dusky. Middle and hind tibi.e each with sev
eral rows of about 8 short black set;e in each row; each claw. 
with a tooth near base; fore metatarsus and tibia subequal in 
length. Wings ( fig. 96) hyaline, each with 2 broad brown 

· bands, the first from costal cell covering cell R 1 and extending 
to beyond the fork of the cubitus, gradually fading out toward 
posterior margin; the second, subapical, leaving the apices of 
costa and R 4 +5 clear, extending to anterior branch of cubitus. 
Costa prolonged beyond apex of R 4+5 and not reaching tip of 
wing; the subcostal crossvein joins the radius slightly distad of 
the base of cell R 1 , the subcosta extending a little beyond this, 
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gradually becoming fainter toward the tip and seemingly join
ing the costa; cell R1 over twice as long as wide; petiole of the 
media about twice as long as the small cell; cubitus forks slio-ht-o_ -
ly distad of base of the R-M crossvein, the latter rather long 
and much curved. Halteres yellow. Kingston, R. I. Col
lected in August by Professor John Barlow. 

A specimen from the Valley of the Black Mts., N. C., col
lected by Mr. Wm. Beutenmuller in July, and a specimen from 
Knoxville, Tenn., differ only in lacking the bar over the base 
of the coxce and in having thorax a little more deeply yellow. 

5. Necempheria indulgens n. sp. 
Female. Length 5 mm. Head yellow; palpi, ocellar spot 

and setce black; flagellum of antennce infuscated, intermediate 
joints about as long as wide, second joint of scape with a long 
slender black seta on dorsal surface. Thorax wholly yellow, 
mesonotum with 5 longitudinal lines of small black setce be
sides the irregular lateral lines of longer setce which extend to 
base of wing, humeri with a number, scuteHum with 2 long 
setze. Abdomen yellow, dorsum of second, third and fifth seg
ments with large dark brown subtriangular spot; ovipositor yel
low. Legs yellow; fore metatarsus about 0.85 times as long as 
the fore tibia; middle and hind tibize with short black setce 
arranged in several longitudinal rows of 8 or IO setze in each; 
claws each with 2 basal teeth. ·wings (fig. 99)-hyaline, a brown 
spot covering the small cell and the R-M crossvein but not 
reaching the fork of the cubitus, a larger faint cloud posterior 
to Cu2 and a subapical fascia from the tip of R 1 to the anterior 
branch of the cubitus, but leaving the tips of the costa, R 4 +a and 
the media clear; veins yellowish brown; subcosta reaches the 
costa slightly distad of the tip of the cell R 1 ; the subcostal 
<;rossvein on the middle of the small cell which is but little longer 
than wide; petiole of the media is about half as long as Cu2 ; 

the cubitus forks slightly proximad of the base of the cross
vein; anal vein long but not reaching the margin. Halteres 
yellow. T 4ken in July at Montreal, Canada. 

Male. Two specimens from Ithaca, N. Y., have indications 
of four ferruginous thoracic stripes, but are otherwise similar. 
The hypopygium is as shown in figure 128. 

A specimen from Black Mts., N. C., taken by Mr. Beuten
muller, is similar to the Ithaca specimen but the subcostal cross
vein is placed at the apex of the cell R 1 . 
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6. N ece11ipheria maculipennis Williston. 

1896. maculipennis Williston, Trans. Ent. Soc. London. 262. 
Male. Length 5 mm. Antenn~ about as long as the head 

and thorax together; the basal joints light yellow, the remainder 
with a brownish tinge. Palpi brown; front and face yellow; 
mesonotmn, except the lateral margins, light brown, with black 
hair and bristles; indistinctly striped; moderately shining. Pleu
ra, cox~ and femora light yellow. Scutellum, except at its base, 
light yellow, and with two bristles on its margin. Abdomen 
light yellow, each segment with a large black or brown spot, 
not reaching the hind margin. Tibi~ and tarsi yellow, but ap
pearing blackish from the abundant, short, black hair; front 
tarsi more than twice the length of their tibi~. ·wings nearly 
hyaline, with the following markings: the tip of the subcostal 
cell and the cell R 2+3 beyond R 2+3 , and the proximal end of the 
cell R.+s• brown; a more distinct brown spot clouding the sub
costal crossvein, the basal section of the radial sector, the base 
of the cell R 4+5 , and, more diffusely, along the posterior branch 
of the media, to connect with a spot running from the cell R 4+5 

into the hinderrnost posterior cell; a smaller brownish spot in 
the axillary angle; costal and subcostal cells yellowish; costa 
produced beyond the tip of R 4+5 ; R 2+3 situated a little beyond 
the furcation of the media. 1,000 ft., St. Vincent Isl., W. I. 

7. N ea:mpheria illustris n. sp. 

Male and female. Length 5 mm. Resembles N. balioptera 
in possessing an elongate cell R 1 , but differs in the position of 
the subcostal crossvein and in coloring; from N. maculipennis 
it differs in having the apex of the wing more widely brown. 

Head yellow, ocellar spot and pal pi black; antenn~ yellow, 
intermediate joints little if any longer than broad, 2 or 3 black 
set~ at the apex of the second basal joint. Thorax yellow, 
m·esonotum with 5 brown stripes, scutellum with a brown spot 
on the middle behind the suture, metanotum brown, set~ black, 
those on the humeri, at the base of the wing and the 2 on the 
scutellum most prominent. Abdomen yellow, the dorsum of 
segments 1, 3, 5 and 6 except at the incisures and a spot of 
greater or lesser extent at the base of each of segments 2 and 
4, brown. The brown on the third and fifth extends to the 
lateral margins; hypopygium as figured ( figs. 126, 127). Legs 
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yellow; setula: of tihia: and tarsi make these appear more dusky; 
seta; of middle and hind tibia: shorter than diameter oi these 
members; each cla,v with a tooth on the under side near the 
middle and 2 or 3 shorter tuhercles near the base; fore meta
tarsus over o.c) as long as the tibia in the male; subequal in the 
fr male. \Vings ( fig. roo) hyaline, veins brown; a brown cloud 
covers the subcostal crossvcin and base of the radial sector; 
another cloud covers R,,,1, broadens posteriorly crossing the pos
terior radial cell, then follows the posterior branch of the media 
and merges into the br:nvn which covers the entire apex of the 
\\·ing from the tip of R, to beyond Cu 1 ; posterior to Cu 2 there 
i, a faint indication of another cloud; the costa is distinctly 
produced beyond the apex of R 4+o; the subcostal crossvein joins 
R 1 opposite the apex of the subcosta and before the apex of the 
very oblique first section of tlte radial sector; the media forks 
cllstinctly proximad of R 2 +:s; the cubitus forks about opposite 
the base of the radial sector; anal vein distinct but incomplete. 
Halteres yellow. Ithaca, K. Y. 

8. Xca.mzphcria balioptcra Loew. 
186r). balioptcra, Loew. Berl. Ent. 7:eitschr. XIII. 136. 

Female. Length 6.2 mm. Yellowish or dusky yellowish; 
bccly pile black. Head a little darker; antenna: reddish yellow, 
apically blackish; pal pi black. The posterior margins of the 
first abdominal segment with dark brown fascia and a large 
spot near each latero-posterior margin of segments 2, 3 and 4. 
In paler specimens the spots are pale brown. Hypopygium ro
bust ( fig. 129). Legs yellow. tibia: somewhat darker, tarsi 
blackish, fore metatarsus ½ as long as the tibia; tarsal claws 
each with 2 teeth. \\'ings (fig·. 97) yellowish with a cinereous 
tinge, toward the costa more deeply yellowish; cos ta slightly 
produced beyond R 4+c,; the subcostal crossvein is placed near 
the base of the cell R 1 , this cell is large and longer than the 
petiole of the media; a fu.scous spot extends from the subcosta, 
covering the subcostal crossvein, the basal section of the radial 
sector, the R-M crossvein and following the course of the peti
ole of the media; R 2 +" is covered by a small fuscous spot; apex 
of the wing from the tip of R, to the tip of Cu1 fuscous ac, well 
as the part behind Cu 2 , apically somewhat more faint. 

This species has been recorded from Illinois and New J er-
sey. I have seen spec1.mens from Ithaca, ~- Y .. and Chi-
cago, Ill. 
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12. Genus Mycomya Rondani. 
AF:,•com3•a, Rondani, Dipt. Ital. Prodr. I. 194. 1856. 
Sciophila, ~feigen (part.) Syst. Beschr. I. 245. 30. 1818. 
S ciophila, \\"innertz. Verh. Zool.-bot. Ges. Wien. XIII. 707. 

1863. 
The name 1Uyco11z:,•a is used here in the sense of Sciophila of 

\\.innertz over which it has priority. Necempheria which I con
sidered as a s11bgem1s in the "Genera Insectorum" I here restore 
to its original position for reasons already mentioned. 

Head small, flattened in front, placed low upon the thorax; 
eyes elongate oval. usually emarginate at the base of the an
tcnme; ocelli placed close together, the laterals large, the median 
very minute or wholly wanting; proboscis short, palpi incurved, 
4 jointed, the first joint very small, the fourth longest; antennce 
2+14 jointed, the joints of the scape setose at the tip, flagellar 
joints cylindrical, pubescent. Thorax highly arched, ovate, scu
ttllum small, semicircular in outline. Abdomen slender, with 
7 visible segments, constricted at the base: somewhat clavate, 
particularly in the male; hypopygium rather small (figs. 132-
147) ; ovipositor short, terminating in 2 small lamellce ( fig. 139). 
Coxx long, setose; legs long and slender, femora ciliated on 
flexor surface; tibice with lateral setce. \Ving (figs. 101-106) 
microscopically setulose, somewhat projecting .beyond the tip 
of the abdomen. The costa usualry ends at the tip of the wing 
\\·here it meets RM but usually not produced beyond it; the 
snbcosta may end in the costa, in R 1 or end free; the subcostal 
crossvein at or distad of the base of cell R 1 ; cubitus forks prox
irnad of the media; the anal veins incomplete and usually rather 
short. The larvce h:we been found in fungi and in decaying 
wood. 

Table of Species. 
Males. 

a. Thorax and abdomen nearly wholly dark; western species. 
b. Subcosta ends 111 R 1 ; cubitus forks distad of the R-M 

crossvein. I. littoralis, var. frequens. n. var. 
bb. Subcosta ends 111 the costa; cubitus forks proximad of 

the R-M crossvein. 
c. Middle coxce with spurs; petiole of media about half 

as long as M 1 • 

cc. Middle cox;c without spurs; petiole of 
six times as long as R-M crossvein. 

4. calcarata. 
media about 

5. simplex. 
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aa. Thorax or abdomen or both with considerable yellow. 
b. Hypopygium with two slender, slightly curved, dorsal 

processes ( fig. 147) ; fore metatarsus shorter than its 
tibia, no coxal spur; mesonotum vittate. 

bb. Hypopygium not as described above. 
c. Subcosta does not rnd in the costa. 

d. Subcosta ends in R 1 . 

dd. Subcosta ends free. 

6. Mycomya sp. 

r. littoralis. 

e. Dorsum of thorax black; posterior margin of the 
abdominal sclerites black. 2. obtrunwta. 

ee. Dorsum of thorax vittate; margins of abdominal 
sclerites yellow. 3. sequax n. sp. 

cc. Subcosta ends in the costa. 
d. Posterior margin of tergites distinctly brown or 

black;. anterior part yellow. 
e. Petiole of media equal or longer than M 2 • 

f. Dorsum of thorax with distinct black mark
ings; fore metatarsus shorter than tibia; 
subcostal C'.rossvein at the middle of the 
cell R 1 . 

g. JVIesonotum with 2 oblique lines which 
meet at scutellum; a median line and 2 

elongate lateral spots over the base of 
the wing. 7. obliqita. 

gg. Mesonotum with 3 confluent or subconflu-
ent dusky stripes. 8. tantilla.. 

ff. Mesonotum with faint markings. 
9. nigracaud'a. 

ee. Petiole of media shorter than M 2 • 

f. Middle cox;:e without spurs; fore metatarsus 
shorter than its tibi;:e; median vitta of tho
rax usually paler than the laterals. 

IO. brevivittata .. 
ff. Middle cox;:e with spurs; fore metatarsus 

equal or longer than its tibia. 
g. Dorsum of abdomen with longitudinal 

black stripe; fore metatarsus equal to 
tibia in length; subcostal crossvein prox
imad of middle of cell R 1 ; length 4.5 
mm.; hypopygium as figured (fig. 135). 

l r. 111nr.CJi11alis 11. sp. 
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gg. Posterior margins of tergites black; fore 
metatarsus longer than its tibia; hypo
pygium as figured (figs. 132, 136). 

12. imitans n. sp. 
dd. Posterior margins of tergites yellow, or abdominal 

segments unicolored, yellow or brown. 
e. Abdomen with 2 or 3 spots on each segment; 

petiole of media shorter than M2 • 

I 3. biseriata. 
ee. Abdomen not so marked. 

f. Dorsum of abdomen with a median row of 
large spots ,vhich may be confluent, form
ing a dorsal stripe ; middle cox;e with 
spurs; fore metatarsus equal or longer than 
the tibia. 

g. Fore metatarsus 1-10 longer than the 
tibia; hypopygium as figured (fig. 137) ; 
length 6.5 mm. 14. maxima n. sp. 

gg. Fore metatarsus subequal to tibia in 
length; hypopygium as figured (fig. 
135); length 4.5 mm. 

Ir. ma.r gin al is n. sp. 

ff. Tergites each with a more or less yellow pos
terior margin; or wholly of one color. 

g .. Fore metatarsus is longer than the tibia. 
h. Abdomen brown. sclerites faintly yel

low margined posteriorly; length 4 
mm.; hypopygium as figured (fig. 
138) ; cell R 1 2. 5 times as long as 
wide and half as long as the petiole 
of the media. 15. sigma n. sp. 

hh. Abdomen not so marked. 
1. Subcosta.l crossvein proximad of the 

middle of cell R 1 ; only the pos
terior margins of tergites .yellow; 
length 6.5 mm. 14. 1naxima n. sp. 

11. Subcostal crossvein is near middle of 
the cell R 1 ; length 3. 5 mm. ; both 
anterior and posterior margins of 
tergites yellow. 17. hirticollis. 
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gg. Fore metatarsus shorter than its tibia. 
h. ~-Jeither thorax nor abdomen with dis

tinct dark markings; cubitus forks 
under or distad of the R-M crossvein; 
length 3 mm. St. Vincent Isl. 

I8. mcridionalis n. n. 
hh. Not as above. 

1. Length 5 mm. or more. 
J. Thorax and scutellum yellov.'; cu

bitus forks far before the base 
of the radial sector. 

19. flavohirta. 
JJ. Thorax with three subconfluent 

black stripes; cubitus forks un
der the R-M cross vein. 

20. mcndax n. sp. 
11. Length 3.5 mm. or less. 

J. Subcostal crossvein proximad of 
middle of cell R1 . 

16. appendiculata. 
JJ. Subcostal crossvem at middle of 

cell R 1 . 17. hirti'.collis. 

Females. 
a. Subcosta does not end in the costa. 

b. Subcosta ends in a stump; petiole of the media is shorter 
than 1\12 ; thorax yellow with dark brown stripes; cu
bitus forks under the R-M crossvein. 

c. Length 6.5 mm. 
cc. Length 3.5 mm. 

bb. Subcosta ends upon R 1 : petiole of 
than M 2 ; length 3 to 4 mm. 

14. maxima n. sp. 
3. scquax 11. sp. 

the media is longer 

c. Thorax and abdomen mainly dark. California. 
r. littoralis var. frcqucns 11. var. 

cc. Thorax and abdomen largely yellow. r. littoralis. 
aa. Subcosta ends in the costa. 

b. Posterior margin of each tergite black or brown. 
c. Cubitus forks distacl of the R-M crossvein; fore meta

tarsus shorter than the tibia: length 3 mm. 
d. Subcostal cro,svein near middle of small cell R 1 • 

8. tantilla. 
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dd. Subcostal crossvein near base of cell R 1 • 

21. nugatoria n. sp. 
cc. Cubitus forks under or proximad of R-M crossvein. 

d. Mesonotum with 5 elongate spots or stripes, the 
median and the oblique first laterals meeting in 
front of the scutellum; petiole of media is equal 
or greater than M2 • 7. obliqua. 

dd. Mesonotum with 3 more or less distinct stripes; 
the subcostal crossvein at or distad of the middle 
of cell R1 . 

e. Petiole of the media about 1.5 times as long as 
cell R 1 ; middle thoracic stripe subobsolete. 

22. onusta. 
ee. Petiole of the media about twice as long as the 

cell R 1 ; middle thoracic stripe distinct. 
12. imitans n. sp. 

bb. Posterior margin of each tergite yellow, or abdomen is 
uniformly colored. 

c. Three elongate spots on each tergite. 13. biseriata. 
cc. Tergites marked otherwise. 

d. Fore metatarsus equal or shorter than its tibia. 
e. Length 3. 5 mm. 17. liirticollis. 

ee. Length 5 to 6 mm.; petiole of media is shorter 
than M 2 • 20. mendax n. sp. and varieties. 

f. Cnbitns forks distad of the R-M crossvein 
and the snbcostal crossvein is placed proxi
macl of the n1iddle of cell R 1 . 

20. var. a. of mendax n. sp. 

ff. Cnbitus forks under or proximad of R-M 
crossvein. and subcostal crossvein is placed 
at or clistad of the middle of cell R 1 . 

g. Fore metatarsus is 0.9 as long as its tibia; 
the cnbitus forks under the R-M cross
vein ; the subcostal crossvein is near the 
middle of cell R 1 . 20. mendax n. sp. 

gg. Fore metatarsus is o.8 as long as its tibia; 
the cnbitus forks proximad of the R-M 
crossvein ; the subcostal crossvein is dis
tad of the middle of cell R1 . 

20. var. b. of mendax n. sp. 
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dd. Fore metatarsus is longer than its tibia. 
e. Thorax black with yellow humeri; petiole of 

media about 6 times as long as cell R 1 ; length 
4 to fi 111111. 5. simplex. 

ee. Thorax largely yellow. 
f. Subcostal crossvein is placed proximad or at 

the middle of cell R1 • 

g. Length 3.5 mm. "Both anterior and pos
terior margins of each tergite, pale." 

17. hirticollis. 
gg. Length 4 to 5.5 111111. 

h. Fore metatarsus about r-12 longer than 
its tibia. 

1. Subcostal crossvein is placed at mid-
dle of cell Ri- 23. recurva n. sp. 

ii. Subcostal crossvein proximad of 
middle of this cell. 

23. rccur·ua var. chi oratica n. var. 
h. Fore metatarsus over I-5 longer than 

its tibia. 24. illcompta n. sp. 
ff. Subcostal crossvein i~ distad of the middle of 

the small cell R,; '"apex of R 2 +:i turned to-· 
ward the base of wing"; length 6 mm.; 
Colorado. 25. angulata. 

r. Myco111ya littoralis Say. 
1824. littoralis. Say. Long\; Exp. St. Peter's River. App. 36r. 

(Sciophi!a). 
Male. Length 3.5 mm. Vertex fuscous, ocellar spot, black, 

eye margin and occiput ~uhfuscous to yellowish ; face, palpi, 
mouth parts and scape yellmv; the flagellum fuscous, except 
sometimes r or 2 basal joints; third joint nearly twice as long 
a~. wide: antenna! hairs pale, seta: of the head, black. Thorax 
yellow, 3 dark brown stripes on mesonotum. the laterals abbre
viated anteriorly, the middle one prolonged both anteriorly and 
posteriorly; anterior margin of scutellu111 and a ~pot on metano
tnm, brownish; the 4 scutellar seta: and the seta: of the anterior 
and lateral margin~ of the thorax, black; the smaller seta: of 
the clorsum, arranged in 3 rows of 2 lines each ,are also black, 
but the finer hairs on the dorsum and 2 longer ones on the pos
terior margin are pale yellow. Abdomen yellow, the clorsum 
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of the first and sixth in large part, and narrow posterior mar
gins of the remaining segments dark brown, usually also a 
brown spot on the anterior margin which is more or less pro
longed along tl{e median line; abdominal hairs pale. Hypopy
gium ( similar to fig. 144) yellow, much resembling that of 
M. penicillata Dzied.: the inferior forceps with broad margin 
ancl strongly ciliate; the superior forceps ( fig. 145) widened 
spatulate. the margin with one long and slender seta and sev
eral shorter, stout, blunt spines, and arising from near the base 
a curved spatulate ancl setose process projecting laterally; the 
intermediate appendages are much prolonged, slender, doubly 
cnrvecl; the caudal margin of the ventral sclerite is bilobed and 
pcctinate. The legs are yellow and quite slender, the fore meta
t2.rsus is over ¾ as long as the tibia; the larger setx of hind 
tibix but little longer than the diameter of this member. ·wings 
( fig. ror) hyaline, slightly yellow tinged; subcosta ends in R1 

usually proximad though sometimes distad of the middle of 
cell R 1 ; variable occasionally even in the two wings of the same 
individual, small cell about twice as long as broad measured 
along R 1 ; petiole of the media longer than 1\12 ; R 4 +5 ends very 
slightly before the tip of the wing; cubitus forks clistad of the 
R-1\1 crossvein. Length of wing is 3 mm. and is 3 times as 
long as the fore metatarsus. Halteres yellow. Ithaca and Old 
Forge, X. Y.; Price Co., Wisconsin; July and August. 

Female. Similar to the male but the wing is slightly larger 
and the ratio of fore metatarsus to tibia is smaller. In imma
ture specimens the stripes on mesonotum may be pale brown, 
or the lateral stripe yellowish brown and the median stripe 
darker. 

Yar. frequens n. var. 
Male and female. Similar to the typical form in structure 

of wing and legs but differs in having head including mouth 
parts, thorax ( except humeral spot and a spot at base of the 
wings), and abdomen dark brown; coxx yellowish brown; legs 
tinged with brown: and inner lobe of superior forceps crescent 
shape ( fig. r44a, edge view). 

Berkeley (Wheeler) : Alum Rock Park, San Jose; (Aldrich) ; 
Felton, St. Cruz :\Its. (J. C. Bradley); California, March, April, 
May. 
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2. ~Mycomya obtrnncata Loew. 
1869 obtruncata, Loew, Berl. Ent. Zeitschr. XIII. 139. (Scio

phila). 
Male. Length 3.3 mm. Head fuscous black, lower half of 

the face paler; antenn~ fuscous black, scape as well as the basal 
joint of the flagellum yellowish; pal pi yellowish. Thorax fus
cous black, with black pile, humeri wicldy yellowish, the lat
eral margins whitish or pale yellowish; scutellum fuscous 
black; upper half of the plenra dusky yellowish, lower half fus
cous. First, sixth and seventh abdominal segments wholly 
black. the remaining segments yellowish, except for the black 
apical fasci~ c,f eac:1; hypopygium small, yellowish. Pile of 
the abdomen black. Cox«" and legs pale yellow, tarsi fuscous. 
\Vings cinereous tinged. Yeins fuscous: subcostal vein ends free 
a little beyond the snbcostal crossvein ·which is placed slightly 
proximacl of the middle oi the cell R 1 : the petiole of the media 
and its furk subequal in length; the cubitus forks distad of the 
R-1\I crossvein. Length of wing 3.5 mm. Halteres pale. Re
corclecl from District of Columbia. 

3. J_Tycomya sequax 11. sp. 
l\Iak. Length 3.5 mm. Slender; head and antenna~ brown; 

ocellar spot black: occiput. face, palpi and base of antenn~ 
yellcn\'; with set«" black: intermediate antenna! joints about 1.5 
times as long as wide. Thorax yellow. the 3 dorsal stripes and 
metanotum pale brmnt ,,·ith wide yello,y lateral and posterior 
margins. Hairs pale. The last abdominal segment more prom
inent than the small and inconspi~uous hypopygium ( fig. 146) 
ytllo,\', resembling that of owltans \Vinn .. as figured by Dzied
zicki. Legs long and slender, yellow. fore metatarsus over 1.25 
times as long as its tibia; spur of intermediate cox~ slender and 
about half as long· as the fore tibia: setze of hind tibia not twice 
as long as the diameter of this member. \Vings (fig. 103) hya
line. yellow tinged, lc,rge wins brownish yellow, subcosta ends 
in a stump a little beyond the subcostal crossvein which is placed 
very near the base of the cell R 1 , the latter is large, over twice 
as long as wide; R,+s en els at the tip of the wing; the petiole of 
the media is equal to M" in length. the cubitus forks slightly 
distad of the R-M crossvein: the wing is 3.5 111111. in length 
which is 1.7 times as long as the fore metatarsus. Halteres 
yellow. 
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Female. Similar to the male but the fore metatarsus is I 1-6 
times the tibia in length, and the subcostal crossvein is near the 
middle of the small cell R 1 which is not quite twice as long as 
wide; no coxal spurs. Both sexes from Ithaca, N. Y., taken 
in July. 

4. M ycomya calcarata Coquillett. 
1904. calcarata, Coquillett. Invertebrata Pacifica I. 19. (Scio

phila). 
1\fale. Length 4 mm. Black, the extreme base of third joint 

of antenna\ halteres. genitalia largely, femora, tibia! and base 
cf first joint of tarsi yellow: third joint of antenna! nearly 3 
times as long as broad, the following joints longer than wide; 
bouy opaque, gray pruinose, mesonotum marked with 3 black 
vitt::e, the middle one divided medially by a gray line, hairs and 
bristles of thorax black: middle cox::e bearing at apex of front 
:,;de a forwardly directed, 2-pointed spur which is almost half 
as long as the cox::e; bristles of tibi::e shorter than the greatest 
diameter of the latter; fore metatarsus slightly shorter than its 
tibia; wings pubescent. hyaline, subcostal vein terminates near 
middle of cell Ri, the subcostal crossvein slightly before the 
middle of this cell, the latter about 1.5 times as long as broad, 
R 1 and RM veins strongly bowed forward, peduncle of cell M1 

about half as long as Mv cubitus forks slightly before R-M 
crossvem. California. 

5. M ycom'},'a simplex Coquillett. 
1905. simplex, Coquillett, Journ. N. Y. Ent. Soc. XIII. 67 

(Sciophila). 
Male and female. Length 4 to 6 mm. Near cal carat a but 

the middle cox<£! are without spurs, etc. Black, the mouth 
parts, bases of antenn::e, a humeral spot, base of venter, hal
teres, cox<f!, femora, tibi::e, bases of tarsi and hind borders of 
abdominal segments of the female, yellow, hind cox<£! usually 
marked with brown. Antenna! elongate, the joints beyond the 
second over twice as long as wide. Body opaque, densely gray 
pruinose, the hairs black. First joint of front tarsi subequal or 
slightly longer than the tibi::e. Wings hyaline, subcostal vein 
ends in costa near or beyond middle of cell Ri, petiole of media 
cell about 6 times as long as the small crossvein, cubitus forks 
slightly before the small cro:'svein. British Columbia, July and 
August. 
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6. M ycomya sp. 
Male. Length about 3.5 mm. Head yellowish brown, occi

put, face and palpi yellow; ocellar spot distinct, blackish; set::e 
black. Thorax yellow, 3 dorsal stripes dark brown, the lateral 
abbreviated anteriorly; scutellum and mesonotum pale brown; 
abdomen defective, tergites apparently mainly brown with yel
low along lateral margin; hypopygium as figured (fig. 147). 
Cox;:e yellow, middle pair without spur; fore metatarsus .55 
times as long as its tibia. Antennce, wings and middle and 
hind legs missing. A specimen taken by Professor Wheeler, 
in August, in Price Co., Wis. 

7. Mycomya obliqua Say. 
1824. obliqua, Say, Long's Exped. St. Peter's River, App. 363. 

(Sciophila). 
Male. Length 3.5 mm. Head black, face, mouth parts and 

basal joints of antenn::e yellow; flagellum fuscous. Thorax yel
low with two oblique brown stripes which meet at the scutellar 
suture; a median stripe between these and produced to the 
collar usually paler brown, and two lateral darker brown stripes 
abbreviated anteriorly; scutellum except at the suture and dor
snm of metanotum usually dark brown; a few fine pale hairs 
on the dorsum; set::e black. Abdomen yellow, the first, sixth 
and seventh tergites and the posterior third of each of the 
remaining ones black or dark brown; hairs pale. Hypopygium 
{fig. 133) yellow, resembling that of iH. lucorum vVinn; supe
rior forceps are broad, and with rounded margins, setose; the 
intermediate appendages are long and very slender, doubly sin
uate, somewhat flattened, tapering at the apex and produced 
beyond the forceps; the caudal margin of the ventral sclerite 
is straight, strong·ly ciliate and with a small rounded prohber
ance on each lateral angle. The legs are yellow and quite slen
der, tarsi slightly darker; fore metatarsus is ¾ as long as its 
tibia, the larger set;:e of the hind tibice are shorter than the 
diameter of the member. Wings (fig. 102) hyaline, slightly 
yellow tinged; subcosta ends in the costa proximad of the distal 
encl of the small cell; subcostal crossvein is placed nearly at the 
rn.iddle of this cell, ,,·hich is about twice as long as wide; R,. 5 

ends nearly at the tip of the wing; the petiole of the media is 
longer than M 2 _: the cubitus forks almost directly under the 
F-M crossvein. Length of ,ving is 3.5 mm., which is 3.5 times 
a, long as the fore metatarsus. Halteres yeiiow. 
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Female. Like the male but the wing is about 3.75 times as 
long.as the fore metatarsus. New York; Rhode Island; l\Iassa
chusetts (Johnson, col.) ; New Hampshire; Montreal. July and 
August. 

Two females from Wisconsin collected by Professor Wheeler 
differ only in having the petiole of media and Me subequal. 

8. M ycomJa tantilla Loew. 

186c). tantilla, Loew. Berl. Ent. Zeitschr. XIII. 140 (Sciophila). 
Male. Length 3 mm. Head fuscous, palpi, proboscis, scape 

ancl basal joints of flagellum yellow, remainder of flagellum fus
cous; basal flagellar joints about 1.5 times as long as wide; an
tenna! hairs pale, sct~e of head black. Thorax yellow, dorsum 
dark brown or ,yith three subconfluent stripes in immature speci
mens; scutcllum slightly infuscated; metanotum subfuscous, the 
four scutellar seta: and seta: of the thorax are black; dorsum 
,Yith a few fine pale hairs. Abdomen yellow, tergites each more 
0 1 less widely margined with black or dark brown, in well 
colored specimens the dark color is produced forward along 
the median line to almost the front margin leaving only more 
or less triangular yellow patches on the sides, in immature speci
mens the dark color is confined to the posterior third of the seg
ment; hairs of abdomen dusky. Hypopygium (figs. 140, 143) 
yellow, resembling that of M. brun11ea Dzied.; large; the in
ferior sclerite ( shown folded clown in fig. 140a, and in profile 
in fig. 143) is large. \Yith 2 stout spines on each lateral margin 
projecting lateracl; the intermediate appendages are slender, 
bnceolate, not produced much beyond the encl of the inferior 
margin; the latter has four blunt lobes; in addition there are 
or: the inner surface a pair of slender cylindrical processes and 
a pair of four-tined forks. The legs are yellow, qnite slender; 
the fore metatarsus is ¾ as long as the tibia, the larger setre 
of the hind tibia are longer than the diameter of this member. 
Wings ( fig. 105) hyaline, slightly tinged with yellow; subcosta 
ends in the costa opposite the clistad encl of the cell R 1 ; the sub
costal crossvein is about at the middle of this cell which is not 
twice as long on anterior margin as wide; R 4+5 ends before the 
tip of the wing and very slightly before end of costa; petiole 
of the media is longer than M,; the cubitus forks slightly distad 
of the R-M crossvein. Length of the wing is 3 mm., which is 
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2.75 times the length of the fore metatarsus. Halteres yellow. 
Female. Like the male but the wing is proportionately 

larger. S. D. (Aldrich. col.); Wyoming and Wisconsin 
(\1/heeler, Col.). September. Recorded also from Nebraska. 

9. 1vl ycom'ya nigricauda Adams. 

1903. 11igricauda, Adams. Kas. Science Quart. II. 23. (Scio
f>hila). 

Male. Length 4 mm. Yellow, subshining; head black, base 
of antenn~ and mouth--parts yellow, sparse pile black: thorax 
yellow, in places slightly tinged with brown, viewed from before 
slightly grayish pollinocc, pile black, halteres yellow; abdomen 
yellow, apices of segments, last one wholly black, hypopygium 
yellow, pile light brown; legs yellow, tarsi, except base, fus
cous; wings hyaline, larger veins brown, subcostal crossvein near 
apex of subcostal vein and just before the middle of the cell R 1 , 

first branch of media about as long as its preforca, furcation of 
the cubitus takes place just beyond the small crossvein. Colo
rado City, Colo., July. 

ro. Ji yco1wya brevitittata Coquillett. 

1905. brcviuittata, Coquillett, Journ. X. Y. Ent. Soc. XIII. 67. 
( S ciophi!a). 

Male. Length 3.5 to 4 mm. Head reddish brown, vertex 
dusky; ocellar spot black, distinctly marked; face, pal pi, pro
boscis, scape and basal joints of flagellum yellow, remainder of 
flagellum brown; antenna: rather sliort, compressed, first fla
gella! joint about t\\·ice. the others but little longer than wide. 
Thorax yellow, subopaque, lateral stripes brown or black. abbre
viated anteriorly and not meeting posteriorly; a brown spot 
over the base of the wing, a geminate reddish brown median 
stripe not reaching the scutellum, dorsum and sides of rnetano
tum and some spots on pleura, brown; the four scutellar set~, 
and the marginal seta: of mesonotum black and conspicuous; 
the fine pale hairs more numerous than in related species. Ab
domen yellow, the posterior third or half of each tergite black
ish, subshining, sixth and seventh segments wholly black. Hy
popygium (fig. 134) yellow, resembling that of M. le7,1is Dzied., 
the two pairs of forcep,, and the intermediate appendages are 
all slender and not produced beyond the margin of the ventral 
sclerite; this sclerite is provided with a pair of lateral processes 
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each with about twelve stout setce, and a median pair of slender 
palmate lobes each with six fingers which decrease in length 
outwardly. Legs yellow, slender; fore metatarsus about o.8 as 
long as its tibia; set;e of hind tibia but little longer than the 
diameter of this member. Wings ( fig. 104) hyaline, slightly 
smoky tinged, larger veins dusky yello\\· ; subcosta ends in the 
costa before the middle of this cell; R 4 " ends slightly before the 
tip of the wing; petiole of the media about half as long as M 2 ; 

the cubitus forks proximad of the R-M crossvein. Length of 
wing is 3.5 111111., which is three times as long as the fore meta
tarsus. Haltercs yellow. N. Y., \Vis., Ill., May, July, August. 
The species was originally recorded from British Columbia. 

r r. Af Jcomya marginalis n. sp. 
::\Iale. Length 4.5 111111. Resembles JI. ma.1:ima but differs 

in size and structure of the hypopygium. Head brown; face, 
palpi and base of antennce yellow. Thorax yellow, the three 
wide stripes on mesonotum, lower margin of pleura, dark 
brown; scutellum yellowish brown; four scutellar set;e and set;e 
of mesonotum black; the finer hairs paler. ~-\bdomen yellow; 
tergites each with a wide blackish longitudinal stripe, last seg
ment wholly dark, hairs brownish. Hypopygium (fig. 135) 
somewhat resembles that of ;11. maxima but here the central 
"processus" is but feebly developed. Legs slender cl u sky yel
low, fore metatarsus and tibia subequal, middle coxao spurred; 
set;e of hind tibi;e about twice as long as the diameter of the 
member, hind coxce brown on outer side. \Yings like those of 
111. maxima but the subcosta ends in the costa a little proximad 
of the distal end of small cell. Length of wing is 4.5 111111., 

which is 2.5 times as long as the fore metatarsus. Halteres 
yellow. One specimen taken in July in the Selkirk Mts., B. C., 
by Mr. J. C. Bradley. 

12 M3 1comya imitans n. sp. 
Male. Length 4 mm. Head and antenn;e brownish ; the 

basal joints of the latter, face, palpi, and in large part the occi
put, yellow; ocellar spot black and sharply defined; intermediate 
antenna! joints somewhat longer than wide, set;e of the head 
black. Thorax yellow, three dark brown dorsal stripes, the 
laterals converging but not meeting, nor quite reaching scutel
lum, abbreviated anteriorly; the geminate median stripe abbre-
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viated posteriorly; metanotum yellowish brown; four scutellar 
bristles and setce of the thorax black_, finer hairs pale. Abdo
men yellow, each tergite with dark brown posterior margin 
which is more or less produced forward in a dorsal line; sixth 
and seventh segments \\·holly dark; hairs pale. Hypopygium 
( figs. 132, 136) yellow, resembling that of pulchella Dzied., dor
sally with a pair of doubly curved horn-like processes articu
lated at the base. Legs slender, yellow, fore metatarsus about 
r ½ times as long as the tibia; spur of middle coxce sickle shaped, 
short, about ½ as long as the fore metatarsus; setce of hind tibia 
not twice as long as the diameter of the member. \Vings hya
line, yellow tinged; subcosta ends in the costa beyond the middle 
of the cell R,, which is over twice as long as wide, the suhcostal 
crossvein is near the middle of this cell; R.+a ends at the tip of 
the wing; petiole of the media is about half as long as M 2 ; 

cuhitus forks under or slightly proximad of the R-M crossvein. 
Length of wing is 4 mm., which is twice the length of the fore 
metatarsus. Halteres vellow. 

Female. Like the male hut the subcostal crossvein is clistad 
of the middle of the cell R 1 and the coxal spurs are wanting. 
Ir immature specimens the brown markings of head, thorax 
and abdomen are less extended. Ithaca, N. Y.; Mass. and 
Wis. (\\'heeler. col.) ; Selkirk Mts., B. C. (Bradley, col.) ; 
Kingston, R. I. (Barlow, coU. July and August 

13. Mycomya biseriata Loew. 

1869. biscriata, Loew, Herl. Ent. Zeitschr. XIII. 140. (Scio
phila). 

;\Tale. Length 5.7 mm. Yellowish; vertex dusky. Thorax 
yellowish; dorsum \\ith black pile; pleura with subfuscous spots. 
Abdomen ,vith black pile; each segment excepting the first with 
a triangular fuscous black spot on each side which extends from 
the anterior nearly to the posterior margin. Legs pale yellow, 
tarsi more dusky. \\Tings uniformly ting·ed with cinereous yel
lo,y, ycins dusky yello,,y; snbcostal Yein ends in the costa ( in 
the left wing its apex i.3 snbobsolete in the type specimen) ; cell 
R1 is large, the snbcostal crossyein is placed at the middle of " 
this cell; petiole of the media is shorter than the cell M1 but 
nearly twice as long as cell Ri, cubitus forks under the base of 
the R-l\J crosswin. Recorded from the Red River, Canada. 
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An examination of the type shows that the posterior segments 
have 3 spots each, the middle spot becoming obsolete on the 
anterior segments. 

Female. Length 5.5 mm. Heacl and face reddish yellow; 
scape and basal flagellar joints yellow, remaining joints more 
or less fuscous; basal flagellar joints over tlvice as long as wide; 
ocellar spot and seta.: of the head black. Thorax yellow, 3 pale 
reddish brown dorsal stripes, the middle one divided; metano
tum and lmver part of pleura with brownish tinge. Seta: in
cluding the 4 of the scntellum, black_. finer hairs pale. Abdo
men yellow, each tergite with a large, black triangular 
spot on each side and an elongate median spot extend
ing from the anterior nearly to the posterior margin thus form
ing a nearly continuous longitudinal stripe. Legs yellow, mid
dle and hincl coxa.: with a large spot near the tip on outer side; 
tarsi infuscatecl; fore metatarsns ahout 0.85 as long as its 
tibia, seta.: of the hind tibia less than twice as long as the diam
eter of the member. \Vings hyaline, slightly cinereous, heavy 
veins yellowish brown; subcosta ends in the costa before the 
distal end of the cell R1 which is about twice as long as wide; 
the subcostal crossvein is placed near the midclle of this cell; 
R,. 5 ends at the tip of the wing; the petiole of the media is 
about Ys as long as M2 ; the cubitus forks under or very slightly 
distacl of the R-M crossvein; the wing is 5 mm. long, which is 
3.3 times as long as the fore metatarsus. Halteres yellow. Two 
specimens from the Selkirk Mts., B. C., collected by Mr. J. C. 
Bradley in July. 

14. Jl.1JcomJa maxima n. sp. 

;\fale. Length 6.5 mm. Head brown, occiput paler, face, 
palpi, scape, and base of first flagellar joint yellow; flagellum 
dark brown, intermediate joints about twice as long as wide; 
the two ocelli prominent; seta:: black. Thorax yellow, three 
stripes on mesonotum dark brown, the middle one produced 
cephalacl, the laterals abbreviated anteriorly but all three co
alescent posteriorly; metanoturn and t,vo small spots over base 
of ,Ying also brown; scutellum paler bro\Yn; setc black, inter
mingled ,vith very fine pale hairs; four black scutellar seta.:. 
".\ bclomcn yellow, each tergite ,vith a dark brown or blackish 
spot extending from the anterior margin nearly to the posterior 
margin, widest at the middle; dorsum of the sixth and seventh 
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segments wholly black; hairs black. Hypopygium (fig·. 137) 
dusky yellow, resembling that of JI. bicolor Dzied, forceps 
slender, acnminate, the central "proccssus" truncate, with lat
eral set;:e near the tip and projecting far beyond the superior 
forceps. Legs slender, dusky yellow, fore metatars11s I. I 

times as long as its tibia: each mic!clle cox;:e with a cepha
lad projecting sickle-shaped spur which is about r-3 as long 
as the fore metatarsus; set;:e of hind tibi;:e little longer than 
the diameter of the member. Hind cox:-c ontwarclly for the 
most part brown. \Vings (fig. 106) hyaline, slightly cine
rcous tinged; subcosta ends in the costa opposite the distal 
end of the small cell; sL1bcostal crossvein is before the middle 
of this cell. which is abont t\yice as long as wide; RH., ends 
beyond the tip of the wing; petiole of the media is 0/4 as 
king as :\[0 ; cubitus forks proximad of the R-lVI crocsvein. 
The wing is 6.5 mm. long·, which is 2. r time., as long as the fore 
111ltatars1:s. Halteres yellow. One specimen from :i\faine taken 
by Mr. Owen Bryant in ,\ngust. 

Female. A specimen taken at the same time and place differs 
as follO\YS: 10\Ycr margin of pleura is dark ; the yellow of the 
abdominal tergites is confined to a po~terior fascia, the fore 
metatarsus and tibia are sllbeqllal; coxal spurs wanting: snb
costa interrupted at the tip; snbcostal crossyein slightly clistacl 
of the miclclle of cell R 1 : cnhitns forks only slightly proximad 
of the R-M crossvein. '.Ving is three times as long as the fore 
metatarsus. 

I 5. J1ycomya sigma n. sp. 
:\Ialc. Length 4 mm. Head, face, and antennx brownish, 

the ba,al joints of the last and the palpi yellow; intermediate 
antenna! joints but little longer than wide. Thorax yellow, the 
three dorsal stripes dark reddish brown, the middle one broad 
on anterior margin, tapering ancl not reaching the scutellum; 
the laterals abbreviately anteriorly and broadened posteriorly; 
metanotnrn and lower margins of pleura also brown; the two 
scutellar bristles and the :,eta: of rnesonotum brown. Abdomen 
brown, posterior and lateral margin a little more yellowish, 
margins not sharply defined : hairs pale. Hypopygium ( fig. 
r38) yellow; forceps short and slender, intermediate appendages 
hinceolate and acute and the "processns" consisting of a pair of 
dencler, slightly clavate median lobes. Legs long and slender, 
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yellow ; fore metatarsus 1 1 -16 times the tibia in length, set~ 
of hind tibia but little longer than the diameter of the member. 
Wings hyaline, with a yellowish tinge; veins brownish yellow, 
subcosta ends in the costa about opposite the middle of the cell 
R1 which is rather large, about 2.5 times as long as wide; the 
subcostal crossvein is proximad of the middle of this cell; the 
basal section of the radial sector and the R-M crossvein are sub
equal; RH;; ends at the tip of the wing; petiole of the media is 
about 2-3 as long as M,; cubitus forks distad of the R-M cross
vein; the wing is 4 mm. in length, which is 2 r-6 times as long 
as the fore metatarsus. Halteres yellow. A single specimen 
taken 111 J\fay by Mr. \Vm. Beutenmuller in the Black Mts., 
N. C. 

16. J1ycoin31a appendiculata Loew. 

1869. appendiculata, Loew. Berl. Ent. Zeitschr. XIII. 139. 
(Sciophila). 

;\Iale. Length 3.2 mm. Head and palpi yellowish, vertex 
dusky; antenn~ fuscous black, the scape and first joint of fla
gellum yellow. Thorax pale yellowish, mesonotum somewhat 
darker; pile black. Abdomen fuscous black, the posterior mar
gin of each tergite, yellowish; the penultimate segment wholly 
black or with subfuscous margin. Hypopygium small, yellow, 
with slender lateral appendages, black. Cox~ and legs pale 
yellow, tarsi fuscous black. vVings hyaline, cinereous tinged 
apically and posteriorly; cell R 2 +3 more deeply tinged; veins 
fuscous; subcostal vein, which is thin and pale basally. ends in 
the costa; cell R 1 small, the subcostal crossvein is placed proxi
mad of the middle of this cell; petiole of the media over thrice 
as long as the cell R1 , but scarcely equaling the length of the cell 
itself; cubitus forks distad of the R-M crossvein. Halteres 
yellow. The species has been recorded from New York. 

To the above may be added that the fore metatarsus is shorter 
than the tibia and the middle cox~ are provided with spurs. 

17. lvf ycomya hirticollis Say. 
1824. hirticollis, Say, Long's Exp. St. Peter's River. Appl. 362. 

( Sciophila). 

Length 3.5 mm. Antenn~ fuscous, the four basal joints yel
low; head bbr.:k, face, mouth and palpi pale yellowish. Meso
notnm with traces of three stripes; pleura yellow with a brown 
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spot over the hind cox~. Each tergite brown with both an
terior and posterior margins yellow. ·wing slightly cinereous 
tinged. Halteres pale yellowish. Legs yellow, tarsi dusky. 
Reported by Say from the Northwest Territory. 

18. M ycom31a meridionalis n. n. 
1896. diluta, Williston, (preoc.) Trans. Ent. Soc. London. 263. 

(Sciophila). 
Male. Length 3 mm. Reddish yellow ; abdomen brown. 

Antenn~ about as long as the head and thorax together, some
vvhat compressed; light brown, the basal joints yellow. Front 
and face brown or brO\vnish-yellO\v, palpi brown. Thorax, cox~ 
and femora reddish or luteous yellow; mesonotum brownish
yellow, with black hairs and bristles. Abdomen brown or vel
lowish-brown, with black hairs. Tibi~ brown; tarsi blackish; 
front metatarsi a trifle shorter than their tibi~; hind tarsi scarce
ly longer than the tibi~. \i\/ings tinged with brownish; the 
costal vein terminates at the tip of R 4+5 ; cell R 1 very short; 
fnrcation of the cubitus very nearly opposite the origin of the 
radial sector. St. Vincent Isl. 

19. M ycomya flavohirta Coquillett. 
1901. flavohirta, Coquillett. Proc. U. S. Nat. Mus. XXIII. 596. 

(Sciophila). 
Male. Length 5 mm. Head black, the face and mouth parts 

yellow, first two joints of antenn~ yellow, the remainder black, 
compressed, the third joint only slightly longer than broad; 
thorax and scutellum yellow, polished, the bristles and numer
ous, rather long hairs also yellow; abdomen polished, yellow, 
the bases of segments 2 to 5, the whole of the sixth, and apex 
of abdomen, black; legs yellow, the tarsi brownish; halteres 
yellow; wings hyaline, cell R 1 about twice as long as broad, 
cnbitus forking far before base of the radial sector; petiole of 
media 2-7 as long as M~; front tibi~ slightly longer than their 
tarsi; no coxal spur. N. H. 

20. 1Jfyco111Ja menda.r n. sp. 
Male. Length 6 mm. Head black, face, palpi, and base of 

a1Jtenn~ yellow, flagellum fuscous, intermediate joints over half 
2gain as long as wide gradually decreasing in length toward the 
apex. Thorax yellow, dorsurn with 3 subconfluent black stripes, 
of which the laterals are anteriorly abbreviated; metanotum and 
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lower margin of pleura brownish; setce black, fine hairs pale; 
4 scutellar setce black. Abdomen yellow, tergites black, except
ing the wicle posterior margins; hairs pale. Hypopygium (fig. 
141) yellow with a black margin, resembling that of _:lf. ornata 
Meig., superior forceps ( fig. 142s) folded down in the figure. 
hidden by the large lobular intermediate appendages; the ventral 
sclerite with short lateral setose lobes ( inferior forceps?) ancl 
having two strong mesad projecting spines; mesad of these is 
a pair of pectinate processes each with five or six teeth. Leg:
yellow. fore metatarsus abont a twelfth shorter than the tibice; 
setce of hind tibia: about as long as the diameter of the member. 
\Vings hyaline, yellowish tinged, larger wins yellmvish brown; 
su bcosta ends in the cos ta before the distal encl of the cell R 1 

v.foch is t,vice as long as ,vicle; snbcostal crossvein near the 
rr.icldle of this cell; R 4 +:. ends at the apex of the \\'ing; petiole 
of media is ¾ as long as :\f2 ; cnbitus forks under the R-M 
crossvein; anal vein strong; wing 5.5 mm. long, which is 2.5 
times as long as the fore metatarsus. Halteres yellow. 

Female. A female taken in cop. ,vith the above differs in 
being paler (perhaps immature), having only traces of thoracic 
stripes; abdominal markings pale brown, confined to the basal 
half of the segments; wing twice as long as the fore metatarsus. 
One pair taken by Professor Aldrich at Juliaetta, Id. Also one 
specimen from Muir \Voocls, Marin Co., California. and anothe1· 
from Selkirk Mts., B. C., taken by Mr. J. C. Bradley. 

Var. a. A female specimen from Moscmv, Id., collected in 
_Tune by Professor Aldrich and another collected in :\fuir \\' oocls, 
California, by Mr. J. C. Bradley, differ in being rather darker, 
in having the cubitus fork clistad of the R-:i\I crossvein and the 
su bcostal crossvein placed near the basal fourth of the cell R 1 • 

Var. b. A female specimen taken in the Sierra :i\Iorena :i\fts .. 
California, by Mr. J. C. Bradley in c\pril differs in having the 
fore metatarsus .8 as long as the tibia, the fork of the cubitu:, 
proximad of the R-:\I crossvein and the subcostal crossvein 
distad of the middle of the cell R 1 • It is barely possible that 
tl-:is is the female of JI. calcarata Coq. 

21. J11yconzya 1111gatoria n. sp. 
11ugatoria Wheeler, MS. ( S ciophila). 

Female. Length 3 mm. Face ancl 2 or 3 ha,al joints of tlir 
robust antennze pale yellow; palpi and apical joints of antennce 
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foscous, the latter covered with white pubescence. Head back 
of the insertion of the antenme opaque black. Thorax very con
vex; dorsum with scattered long black hairs, the center reddish 
from the confluence of obsolescent stripes. Scutellum short and 
broad, bearing 4 bristles. ~ \bclomen dull pale yellow, clothed 
,vith black hairs; posterior margins of segments infoscatecl. 
Legs pale yellmv ; median coxa ·with a large fuscous spot at the 
apex: tibi;,e apeparing darker than the femur because covered 
\vith clemer black hairs. Tarsi infuscatecl towards their tips. 
Fore metatarsus o.8 as long as the tibia; set;.e of hind tibia 
no longer than the diameter of this member. vVing grayish 
hyaline, \\·ith ydlo\1·ish veim; subcosta ends in the costa ,1bout 
opposite the distal end of the cell R 1 , which is nearly twice 
as long as ,vide : ,u brostal cross vein is near the base of this 

cell : R '"' ends bc·iore the tip of the ,ving: the petiole of the 
media is as long as ;\I,: the cubitus forks distad of tbe R-M 
cro~·snin: the ,1·ing· is 3 mm. long, ,vhich is twice as Ion?, as 
tEe fore metatarsus. :\Iihrnukee Co., \\'is. (Prof. \Vheeler, 
col.). 

A female spccirnen from tl1e Black l\fts., N. C., taken in May 
by ~\Ir. \Vm. Bentenmuller differs in having dark thoracic stripes 
ancl tergitcs with darker posterior margins; the cell Rt also is 
slightly shorter and mure distinctly trapezoidal. 

22. Jfycom)•a on11sta Loew. 
1869. on11sta, Loew, Berl. Ent. Zeitschr. XIII. 138. (Sciophila). 

Female. Length 3.7 mm Yellowish, pilose, the set;:e black
ish. the hairs pale. Head yellowish, vertex dusky; scape pale 
yellow, flagellum fuscous black, the first joint of the latter some
times pale yellmY; palpi subfuscous. Mesonotum with two wide 
stripes, abbreviated anteriorly, and beh\·een them anteriorly may 
be seen the beginning of a subfuscous median stripe; disk of 
scutellum subfuscous; plenra with subfuscous spots. Apical 
half of each tergite fuscous black. C:ox;.e and legs pale yellow; 
tarsi fuscous. vVings uniformly cinereous, veins fuscous; sub
costal vein which is paler and more slender than the other veins 
i,. thickened ancl darkened at the extremity and ends in the 
costa: cell R 1 is large. the subcostal crossvein is placed at the 
micldle of this cell: petiole of the media is nearly r.5 times as 
long as the cell R 1 , and less than half as long as M,; cubitus 
forks proxirnacl of the R-tf crossvein. Length of wing 3.8 mm. 
Recorded from the Di,trict of Columbia. 
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23. .Mycomya rernrva n. sp. 

Female. Length 5 mm. Pale yellow; face, cheeks, palpi 
and 5 or 6 basal joints of antenna: rufous yellow, apical joints 
of antenna: fuscous; front and occiput dull brownish black, 
dusted with white. Thorax pale yellow, subopaque, appearing 
as if dusted with white; dorsum with a few sparse, rather long 
black hairs and L!- distinct reddish brown stripes. The inner 
pair is approximated, very narrow, beginning on the anterior 
edge of the dorsum, tapering posteriorly and terminating a 
short distance in front of the insertion of the scutellum; lateral 
bands broader, beginning a short distance from the anterior 
ed~e of the clorsum and terminating acutely in the posterior 
ecl:__~·e. Scutellum with pale fuscous disk, bearing 2 moderately 
long seta:. Pleura somewhat fuscous posteriorly. Metanotum 
sordid with fuscous. Ground color of abdomen inclining to 
culplmr yellow; basal 2-3 of the tergum of each segment pale 
fnccous; a black band nms down the median dorsal line inter
rupted at the pale edges of the segment. Venter and genitalia 
uniform pale yellow. Legs pale yellow, lacking the whitish 
dust of the thorax; posterior coxa: each with an elongate fus
cous spot; all the femora at their point of insertion very nar
rowly but distinctly edged with black; hind tibia: with a row of 
about 7 almost equidistant spines on their outer faces. Fore 
metatarsus less than r-12 longer than the tibia; seta: of the hind 
tibia nearly twice as long as the diameter of this member. Wing 
grayish hyaline, lutescent along the costal margin; subcosta ends 
in the costa before the distal encl of cell R 1 which is about twice 
as long as wide; subcostal crossvein is at the middle of this 
cell; RH 5 ends at the tip of the wing; the petiole of the media 
is 0.7 as long as M 2 ; the cubitus forks slightly proximad of the 
R-M crossvein; the wing is 5 mm. long, which is 2.3 times as 
long as the fore metatarsus. Wisconsin (W. M. Wheeler, 
col.). 

Another female specimen from this locality differs in having 
3 more or less confluent spots on each tergite, forming a wide 
basal fascia with tridentate margin. 

Var. chloratica n. var. Wheeler MS. Subcostal crossvein 
is situated proximad of the middle of the cell R 1 ; subcosta ends 
in the costa beyond the middle of the cell R 1 which is not twice 
as long as wide. Milwaukee Co., ·Wisconsin (W. M. Wheeler, 
col.). 
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24. Mycomya incomptOJ n. sp. 

Female. Length 4.5 to 5 mm. Head black, lower part of 
face, palpi, scape, and under side of first flagellar joint, yellow; 
intermediate flagellar joints about twice as long as wide with 
whitish pubescence; setce of the head black. Thorax yellow, 
the 3 subconfluent dorsal stripes, scutellum, metanotum, and 
lower margin of pleura brown; setce including those of the scu
tellum black. Abdomen yellow; the tergites brown with wide 
yellow posterior margins; hairs pale. Legs yellow, tibire and 
tarsi appear darker; the fore metatarsus about ¼ longer than 
the tibia; setce of hind tibia about twice as long as the diameter 
of the member. "Wings hyaline, cinereous tinged; subcosta ends 
in the costa nearly opposite the distal end of cell R 1 which is 
about twice as long as wide; the subcostal crossvein is placed 
very slightly distad of the middle of this cell; R 4+ 5 ends beyond 
the tip of the wing; the petiole of the media is ¾ as long as 
M2 ; the cubitus forks proximad of the R-M crossvein; the wing 
is 4 mm. in length, which is 2 I-7 times as long as the fore meta
tarsus. Halteres yellow. 

Two specimens taken by Mr. J. C. Bradley in the Selkirk 
Mts. in August; one from Ithaca, N. Y.; and one from Capen, 
l\f aine. (Johnson, col.). 

25. Jvlycomya angulata Adams. 

1903. angulata, Adams. Kas. Univ. Science Bul. II. 22. (Scio
phila). 

Female. Length 6 mm. Yellow, subshining; head black, an
terior part of front, base of antennce, face and mouth-parts yel
low; thorax yellow, mesonotum with 3 subcoalesced fuscous 
fascice, the middle one abbreviated behind, the lateral ones in 
front, pile, rather long and yellow, large spot on the pleura 
above middle coxce brown; abdomen yellow, base of segments 
brown, pile black; legs light yellow, anterior tibice shorter than 
their tarsi; tips of tarsi fuscous; wings grayish hyaline, cell R1 

twice as long as broad, R 2 +3 angulate, its apex turned towards 
base of wing, subcostal crossvein slightly beyond middle of 
cell R 1 . Manitou Park, C9lo., August. It is near S. flavohirta 
Coq., but differs in the markings of the thorax, length of an
terior tibice, and the angulatecl R 2 +3 • 
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ADDENDA. 

lv[ onoclona furcata n. sp. 

Resembles elegantula in coloring but differs in the form of its 
hypopygium, the slightly greater length of the fore metatarsus 
relative to its tibia, and in the relative positions of apices of 
Sc, R 1 and R 4 +5 • 

Male. Length 4 mm. Head black; palpi, face, scape of an
tenna and the 2 basal joints of flagellum yellow, the remaining 
flagellar joints fuscous. Thorax yellow, the mesonotum with 
3 blackish stripes, metanotum, some spots on the pleura and the 
sternum more or less infuscated; hairs pale. Each abdominal 
tergite largely brownish, yellmvish at the incisures, venter yel
low; hypopygium dark brown, each limb of the forceps with 2 

strong hooks united to a broad base to which is attache<l a very 
slender fishhook-like process projecting mesad. Legs yellow, 
tarsi somewhat darker; fore metatarsus over 0.95, the second 
fore tarsal joint over half as long as the fore tibia; tars8.l claws 
each with a strong tooth at the base. \Vings yellowish hyaline, 
veins dusky yellow; the small cell shorter than wide; the dis
tance from the apex of Sc, to R 1 is over 2.5 times the distance 
from R 1 to R 4 +3 ; in elega11t11la these distances are to each other 
as 2 to I. Stem of the halteres yellow, the elongate knob black. 

A single specimen taken at Orono, Maine, May 26. 1910. 
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M yconzya maxima. 

Female. A specimen of this species taken in Orono, Maine, 
June, 1910, resembles the male described on page 179 in wing 
venation, the subcosta ending in the costa. The dorsal mark on 
each tergite is rather narrower than in the previously described 
specimens. I am new inclined to think that the female described 
before is abnormal in venation. In the table given on page 169 
this species will fall into the couplet with mendax, from which 
it may be distinguished by its relatively longer fore metatarsus. 



LEG MEASUREMENTS. 

These tables give the relative measurements of the joints of the legs, the fore tibia (T) being taken as unity. 

HIND LEG. MIDDLE LEG. FORE LEG. 

NAME. 

51 41 3 I 21 
1 

I 
'l' 

I 
F 

51 41 3 I 21 
1 

I 
'£ 

I 
F 

51 41 31 21 
1 

I 
'l' 

I 
F 

1vionoclona elegantula1 111ale .................. 19 21 24 32 90 180 152 18 21 29 39 94 116 130 1G 26 35 48 87 100 
Eudicrana oburnbrata., 1nale .. ................ 20 2(j 41 51 "100 177 115 18 28 44 54 113 13G 92 25 36 56 G7 136 100 
Tetragoneunt nitirla, 1na}e .................... 27 32 38 47 lU 237 174 - - 30 33 93 134 150 25 27 30 33 67 100 
Sciophila quadratula var. a. female .......... 12 17 27 44 97 154 llG 12 17 27 45 89 117 86 1G 23 36 54 95 100 
Sciopbila glaba11a, mah, ...................... 12 rn 27 44 m 152 108 - - - - - 112 77 15 27 37 GO 98 100 
Sciopllila nugax, male.................... . .. 1G 2() 29 32 87 184 139 13 lG 20 42 94 139 120 10 19 35 50 100 100 
Sciopblla babilis, nm.le ........................ l4 23 28 39 Sfl 186 1'18 14 19 28 42 8(i us 120 17 25 44 50 95 100 
Sciophila bebes, male............. . ....... 18 28 26 41 94 188 H2 18 23 28 46 91 130 124 18 23 35 63 97 100 
Sciophila impar, uHtle ....................... 1-1 17 25 ,13 88 170 128 15 18 28 43 82 12-1 102 17 20 31 49 85 100 
Sciopbita severa, male ...................... 15 lR ~-J ,J~ 8-1 159 )3/j 15 18 21 42 81 126 114 15 19 3:J 54 90 100 
Sciophil>t pallipes, male ..................... 17 19 26 -:1:2 ll2 l(i-1 130 14 rn 28 44 86 :i2..J: 104 1'l 23 35 44 93 100 
Paratinin, reenrv11, male ...... .......... 12 15 JG 2G so JIG 9:J \) 14 18 29 77 1]6 70 12 16 22 32 91 100 
Poly lepta ol,ecliens, male ..................... 14 17 31 4R 8-1 15~ 100 12 19 3:3 48 81 119 78 - - - - - -
Polylepta obedicns, female........ . ... 14 17 28 50 81 15"i" 110 12 19 33 48 8:J 131 83 17 27 43 r,4 114 100 
Poly lepta nigellns. male....... . ....... - - - - - - - 17 ~2 39 r;o 02 lll 104 l.J 22 ;JJ 42 70 100 
Dzieclzickia vnl\ata, male ..................... 13 17 21 30 03 171 120 1~ 18 21 3~ 93 Ul 87 15 24 27 42 75 100 
Diomonus pulcl1er, ma.le .................... 22 27 3:J 4-1 lOG Hl5 1:1G - 22 3H 50 114 1:JG 100 - 38 42 64 140 100 
Dion10nus pnlcht--'r, female . . . . . . . . . ........ - - - - 11] JSO lfiO 18 21 311 5-1 11-1 ];-l5 108 - - ij'J GO 123 100 
Di01nonns bifusciata, male ................ ... - - - - - - - - - - - - - - 2:1 ~, -12 63 l·JB 100 
Diornonus nwgnificns. 1uale ............. ... - - - - - - - - - - - - - - - - - - 134 100 
Diomonus 1na.g11itieus, female ................ 21 ~5 ,rn !iO 12D 20-J l(Jl 21 28 3D 45 U5 139 100 21 3f! 4G Gl HO 100 
Neoempheria llHtcnlariR, male ............... 15 20 21 40 9·1 Hin JOG Jij 2:-1 30 40 9/i 131 !Or; 15 27 s. 50 gr; 100 
Neoemplieria macnlll.ris, female .............. 14 18 28 46 10.J 167 11\J 17 20 28 ·12 JOG 12:J 7'2 - - 3G 52 100 100 
Neoempheria nepticnla ..................... - - - - - - - - - - - - - - 25 37 51 r,7 100 100 
Neoempherht indulgens 1 mule ........... ..... - - - - - - - - - - - - - - 19 25 35 57 85 100 
Neoempheria indnlgens, female ............... - - - - - 140 lJS 23 2G 32 .Jo 92 HS 124 2C 28 37 60 85 100 
Neoen1pherin impatiens, fmnale .......... - - - - - 2J5 174 '.23 31 4:J 53 lJG 168 147 25 :n 53 69 98 100 
Neoempheria illuslris, ma.le ................... 17 21 :25 40 92 170 118 17 18 29 B~J 95 135 104 20 24 37 49 n2 100 
Neoempberia illustris. female ............... - - - - - - - - - - - - - - 20 26 42 55 97 100 
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Mycomya imitans, male 
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.Mycmnya littu1alis, 1nule 
l\1ycornyo, littoralis, female ..... . 
.Mycoruya 1naxiwn.1 male ....... . 
1dycon1ya 1na.xin1a, fem.al<-~ 
Mycomya signrn, male .... . 

18 21 32 45 96 168 
13 16 25 45 108 159 
13 17 24 4:l 102 lGl 
12 15 rn 38 m 150 
11 14 19 36 85 Hl 
14 16 27 41 113 168 
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13 17 25 471 l!K 169 
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.Mycon1ya 1uendax, male .................... . 
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1\-l}'comya 1nendax, female, var. b ...... . 
Ji..Iyc01uya inco1npta, fernale . . ....... . 
:ri1ycomya biseriata, female ..... 
Mycomya nngatoria, female...... . ..... . 
lvlycomya recurvo., female .................... . 
:rv1ycomya recnrva, female, var. chloraticn .... . 
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12 14 19 28 85 159 
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FUNGUS GNATS OF NORTH AMERICA. 

Plate. 
Eudicrana obumbrata. 
Monoclona elegantula. 
Tetragoneura nitida. 
Sciophila ( Lasiosoma). 
Paratinia recurva. 
Polylepta obediens. 

" nigellus. 
leptogaster ( after Winnertz). 

Empalia ( after Winnertz). 
Dziedzickia pullata. 
Hadroneura (after Lundstrom). 
Diomonus. 

Plate. 
N ecempheria nepticula. 

impatiens. 
balioptera. 
macularis. 

" 

Mycomya 
" 

indulgens. 
illustris. 

littoralis. 
obliqua. 
sequax. 
brevivittata. 
tan ti Ila. 
max11na. 

Plate. 
Hypopygia. 

:\Ionoclona elegantula. One limb of forceps. x 200. 

Tetragonenra nitida. Dorsal aspect. x 200 .. 

Sciophila ( Lasiosoma) habilis. Dorsal aspect. x 200. 

" " glabana. Ventral aspect. x 100. 

Euclicrana obumbrat_a. x roo. 
Sciophila ( Lasiosoma) severa. Dorsal aspect. x 200. 

" he bes. Dorsal aspect. x 200. 

Diomonus magnificus. One limb of inferior for
ceps. x 100. 

Sciophila ( Lasiosoma) nugax. 
impar. 

Dorsal aspect. x 200. 

Mesal aspect. x 200. 



192 MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 

Fig. u7. 
" I 18. 

" I 19. 
120. 

" I2I. 
122. 

123. 
" 124. 

125. 

Fig. 126. 

" 127. 

" 128. 
129. 
130. 

" 131. 

132. 
133. 
134. 
135-

" 136. 
137. 

" 138. 
" 139-

" 140. 
" 141. 
" 142. 

" 143• 

" 144. 

145. 
" 146. 

147. 

Sciophila ( Lasiosoma) nova ta. Ventral aspect. x JOO. 

Polylepta obediens. Ventral aspect. x 200. 

Sciophila (Lasiosoma) novata. Dorsal aspect. x JOO. 

Dziedzickia pullata. Dorsal aspect. x JOO. 

Polylepta nigellus. Ventral aspect. x 100. 

Sciophila ( Lasiosoma) glabana. Ventral aspect of 
dorsal sclerite. x 200. 

Diomonus bi fasciatus. Ventral aspect. x 100. 

Paratinia recurva. Dorsal aspect. x 200. 
Diomonus pulcher. Ventral aspect. x JOO. 

Plate. 
Necempheria illustris. Dorsal aspect. x 85. 

" 

" 

" 

" Lateral aspect, limb of in-
ferior forceps. x 85. 

indulgens. Ventral aspect. x 85. 
balioptera. Oblique lateral aspect. x 35. 
macularis. Dorsal aspect. x 1 IO. 

impatiens ( ovipositor). Lateral aspect. 
x65. 

Mycomya imitans. Lateral aspect. x 65. 

" 

" 

" 

" 

" 

" 
" 

obliqua. Dorsal aspect. x 65. 
brevivittata. Dorsal aspect. x 65. 
marginalis. Ventral aspect. x 65. 
imitans. Dorsal aspect. x 65. 
maxima. Dorsal aspect. x 65. 
sigma. Lateral aspect. x 35. 
biseriata ( ovipositor). Lateral aspect. 

X 35 
tantilla. 
mendax. 

tantilla. 

Open. x 65. 
Dorsal aspect. x 35. 
Limb of superior forceps ( s) 

and of intermediate appen
dage. (i) x no. 

Lateral aspect of ventral scle
rite. x 65. 

littoralis, var. frequens. Dorsal aspect. 
X 35-

Superior forceps. x I IO. 

sequax. Dorsal aspect. x 85. 
sp. Lateral aspect. x 65. 



83, Eudicrana; 84, ~lonoclona; 85, Tetragoneura; 86, Sciophila (Lasiosoma); 

87, I'aratinia; 88-90, Polylep'.a; 91, Empalia; 92, Dziedzickia; 93, Hadroneura; 
94, Diomonns. 





95-rno, Neoempheria. I0!-!06, Mycomya. 
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107, Monoclona; 108, Tetragoneura; 109,110, I12, 113, II5 , 116,117, II9, 

122, Sciophila (Lasiosoma); 111 , Euclicrana; 114, Diornonus; rr8, 121, 

Poly lepta; 120, Dziedzickia; 123, 125, Diomonus; 124, Paratinia. 





~-= ;: 126-131, Neoe1npheria. 132-147, Niyco1nya. 





BULLETIN No. 181. 

GALL APHIDS OF THE ELM.* 

EDITH M. PATCH. 

INTRODUCTION. 

The study of this little group of elm aphids involves various 
problems, certain of which may be outlined here, as they add 
an interest to the species concerned. 

Colopha ulmicola is considered by some the same as Colopha 
compressa of Europe. Even if this be the case, I have chosen 
to fetain the American name for this species because it seems 
discreet to be entirely sure of the relations of this insect in one 
country before getting it involved with European problems. 

So far as the literature is concerned the cockscomb gall in 
America has been so constantly associated with Colopha ulmi
cola that it ·was with considerable surprise that I found that the 
species issuing from the cockscomb gall in Maine in 1909 was 
not a Colopha but a Tetraneura. This cockscomb Tetraneura 
,;vas, it seems, first taken by that most excellent observer Mr. 
Pergande years ago and in a correspondence with Mr. Monell 
received the name of Tetraneiwa colop·hoidea Monell mss. This 
species was described and figured under the name of Tetra
ncura ul1ni (by error) by l\!Ir. Sanborn,t but the name of colo
phoidca never escaped manuscript except in a paper "Upon the 
Aphis-feeding Species of Aphelinus" by Doctor Howa;d,+ 
where it was merely mentioned. 

The differences betvveen T. colophoidea and C. ulmicola ex
cept for the venation are perhaps not such as would definitely 

*Papers from the Maine Agricultural Experiment Station: Entomol
ogy No. 43. 

,Kansas Aphid, page 2:,. 

+Ent. News, October 1908, p. 365. 
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separate these species, bnt as the venation runs constant in 
certain large collections it seems expedient to consider them 
as distinct unless future study shall show them to be dimorphic 
forms of the same species. 

There can be no doubt that Tetrancura colophoidea is the 
elm gall form of graminis ( on grass). Similarly there seems 
no longer any reason to hold C olopha cragrosti,dis ( on grass) 
distinct from ulmicola of the elm. 

Tetraneura ulmisacculi is described as a new species. It may 
prove to be a European species. It accords fairly well with 
Buckton's* characterization of Tctraneura ulmi both as to gall 
and insect. It docs not accord with Lichtenstein's character
ization of ulmit nor alba.t The gall would preclude it from 
rubra, and as the European literature is not entirely clear for 
the species of Tetrancura it seems expedient to consider u!mi
saccu!i as distinct from European species unless it can be defi
nitely shown to be the same. 

Tctrancura ulmi has been several times recorded for America 
but, except for some introduced sp~cimenst which died out 
after the first year, there is no reason for considering these 
records as authentic for that species. 

Schi,wncura amcricana is by some considered the same as 
the European Schizoncura 11lmi. If not the same it is cer
tainly very closely allied. The fate of the migrants of this 
species has never been clearly followed. I find no recognizable 
constant differences beti.vecn anzerica11a oi the elm leaf curl and 
rilC'j'i of the elm trunk and branch, and consider them possibly 
to be the same species. Biological proof of this is lacking. 

The gall of Pcmphigus ulmifusus was described by \Valsh 
40 years ago but except for a few words and comment at that 
time the insect was never characterized at all until it was de
scribed and figured from a specimen with freak venation as 
Schizoncura sp.§ in 1904. 

The present bulletin indicates the following unsolved or part
ly solved problems for the gall aphids of the elm. 

*British Aphides. 
tLes Puccrons des Ormeaux. 
+Monell, Can. Ent. Vol. r4, p. r6. 
§Sanborn, Kansas Aphid, p. 28 and Plate VI, fig. 4r. 



GALL APHIDS OF THE ELM. 195 

r. The fate of the migrants of S chi:Joneura americana, the 
relation of this species to rileyi. 

2. The complete life cycle of Tetraneura graminis. 

3. The complete life cycle of Colopha ulmicola. 

4. The relation of C olopha ulmicola and Tetraneura ( colo
phoidea) graminis ,vhether distinct species or dimorphic forms 
of the same. 

5. The fate of the migrants of Pemphigus ulmifusus, and 
alternate host. 

6. The fate of the migrants of Tetraneura ulmisacculi and 
alternate host. 

7. The relation of the American species to the correspond
ir•g European species. 

It is with some hesitation that I present this group of aphids 
with so much still not ascertained concerning them. Yet the 
well-nigh hopeless mixups in the records of these species would 
need to be straightened if possible. 

This initial step I have earnestly attempted. The previously 
existing records, in many instances entirely unrelated as they 
stancl, are correlated in this present paper so that they arc pre
sented as a unit ( of a scrapbook nature it is true) in order that 
certain previous errors need not be repeated. The original 
descriptions of all the species have been quoted verbatim, as 
these are for the most part no longer available and a reference 
to them is necessary. Some entirely new data, for the most 
part slight, I have been able to add to each of the old species 
considered, but the paper is very largely compiled as will be 
seen by the liberal quantity of quotation marks. 

Even so much order in the existing chaotic records of these 
few species as is here given would have teen impossible except 
for the generous aid which I have received. In this connec
tion I wish especially to thank Mr. J. T. Monell, who has gone 
carefully over the Colopha-Tetraneura situation so familiar to 
him, and sent me profuse notes and extracts and lent me aphid 
mounts most valuable for study, and I wish also cordially to 
thank Professor Oestlund, Mr. F. A. Sirrine and Mr. J. J. 
Davis, who have given me specimens and other aid most ser
viceable in the present study. 



COLOPHA ULMICOLA 

Byrsocr3,pta ulmico!a Fitch. 
The/axes ulmico/a \Valsh. 
Pe111phig11s 1t!1nicola Packard. 
Pemphig11s 11/micoia Smith. 
Colopha u!micola Monell. 
Glyphina ulmicola Thomas. 
Co!opha comprcssa (Koch) Lichtenstein and Choloclkov

,ky et al. 
Colo pha cragrosi'idis l\Iicldleton. 

In spite of the fact that this species is recorded by many and 
from many localities. very few original observations have been 
published since the Riley-:\Ionell paper. From the character of 
most of the records of (olopha ulmico!a it is quite impossible to 
tell whether they refer to 11/micola or coloplzoidea. Probably a 
verbatim quotation of the more significant acco11nts would be a 
convenience for the pmposes of this bulletin,-that is to bring 
tci;:;ether what is knmnL concerning the g;all aphids of the elm 
for America. 

Fitch's characterization (1858) is reproduced entire as fol
lows: 

''347. Elm Gall-louse, Byrsocry;-,ta [_,7/micola, new species (Homof,tcra. 
AJ,lzidac.) 

"In June, an cxcresccme or follicle like a cock's comb, arising abruptly 
from the t,pper sndace of the leaf, usually a·!iout an inch long and a 
quarter of an inch higl1, compressed and its sicks wrinkled perpendicular
ly and its summit irregularly gashed anrl toothed, of a paler green coior 
than the leaf and more or less red on the side exposed lo the sun; open
ing on the under side of the leaf by a lohg slit-like orifice; mside 
wrinkled perpendicularly into deep plaits and occupied by one £,,male 
and a number of l,e1· young, some of which are often strolling· o,1tside 
upon the under surface of lhc ll'af, minute O\·al yellowish white lice 0.02 

long, with blackish legs, tl1c female more or less coater! with white meal 
on her back, o. 07 long, oval and pale yellow with l ,lacklish legs and 
antennae. Though I have not yet met with \Yinged individuals, they in 
all probability pertain to the genus to \vhich I have referred tl1is species 
abon. The galls may frequently he noticed on elm leaves. By the mid
dle of summer they become tenantless, dry and hard and of a bl;ic:k;sh 
brown color." 

·w alsh's ( 1862) description of the insect reads: 
"Tlzc/axes ulmicola Fitch New imago.-Black, more or less pruinose. 

Legs with the base of the fcmora and of the tibiae sometimes pale. 
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\Ving·s hyaline; costa to the base of the stigma very pale fuscou,, the 
stigma a little darker; veins fuscous, the 3rd discoidal hyaline half
way from its base to the fork; hind wings with the veins subhyaline. 
Length to tip of wings .05-.07 inch. 

"Nine specimens. The antennae do not quite attain the origin of the 
first discoidal when the wings arc expanded, and the stigma is twice as 
long as ,vide and hunched both anteriorly and posteriorly. its tips mod
erately acute. Occurs in elm-leaf galls, which are well described by 
Fitch (loc. cit.)." 

Riley in the Riley-"l\Ionell paper gives the following discus
sion of Colopha ulmicola which is reproduced entire: 

"Cor.OPI.PA* uunco1:-.. (Fitch). 
"(Forming cock's-comb-like g;;lls (Fig. 129 a) on the upper surface of 

the leaves of [:Imus amrricana, the galls appearing with the opening 
of the leaves, and turning brown and black in late summer.) 

"Another very common gall, which may be called the Cock's-comb Elm 
Gall (ulmi-ulmicola) is also found on the White Elm, and particularly 
as in the case of the prc,·ious gall, on young trees. It was well described 
by Fitcht as an excrescence or follicle like a cock's comb, arising 
abruptly on the upper side of the leaves, usually one inch long and ¼ of 
an inch high, compressed and its sides wrinkled perpendicularly and its 
summit irregularly gashed and toothed; of a paler green color than the 

"*The bibliography of this species very well illustrates the confusion 
that too often surrounds the proJwr determination, not only of ;nsects 
of this family, but of all orders. It is due to three causes, not easily re
moved: 1st, the miserably insufficirnt nature of the earlier descriptions 
and definitions; 2nd, the isolation of the earlier English entomologists 
from those of the continent, and the dual nomenclature that has arisen 
from independent work; 3rd, the want of a common ground for generic 
characterization. ¥lalsh referred the species to The/axes, which has, 
however, 5-j ointcd antennae. Vac1ma, Heyden, is synonymous with 
Tlzclaxcs, though \Valker would restrict the former to alni, Schrank, 
and the latter to dryo,h/zi/a, Schrank ("The Zoologist", London, February 
1870, p. 2001), without pointing out generic differences, as the want of 
a fork in the cuhital vein in Koch's figure is clearly an error of the 
artist. :\fr. :Monell founder\ the genus Colopha for ulmicola on the fact 
that the antennae of the winged female are 6-j ointed. Such a difference 
can hardly have generic value when we find ulmicola occasionally with 
but 5 antenna! joints, and (if Huxley is correct in his determination) 
dryophila sometimes with six (Trans. Linn. Soc. xxii, pp. 203, 234). 
But, taken in connection with the fact that ulmicola is a flocculent 
species, the true female producing but one large egg, while dryophila is 
without flocculence, the female (according to Huxley) laying many eggs,· 
Colopha, considering ulmicola as a type, may be accepted as a good 
genus." 

tFitch Report on the Noxious Insects of N. Y. 347. 



198 MAINE AGR[CULTUR.\L EXPERIMENT STATION. 1910. 

leaf and more or less red on the side exposed to the sun; opening on 
the under side of the leaf by a long slit-like orifice; inside wrinkled per
pendicularly into deep plates. The gall is always found bet1.veen two 
of the branching parallel veins, and those between which it grows are 
generally drawn closer together than the rest. The corrugation-; and 
roughness, so characteristic of this gall, eYider_tly result from the lesser 
susceptibility of the minute transverse veins to swell, compared with 
the more succulent tissue of the leaf. There is always a certain hoari
ness around the mouth of the gall below, while the base of the upper 
part is always contracted and compressed. 

'' BIOLOGICAL. 

"The impregnated egg of this species is also to be found during the 
winter in exactly the same sheltered situations, in and under the bark 
of the 'vVhite Elm, as that of Schi::;oneura americana. It is almost al
ways sheltered by the dry and somewhat wrinkled skin of the true fe
male, being seldom extruded, but occupying the whole of the body \Fig. 
129 b). Occasionally the mother skin is more or less freed. The young 
stem-mothers hatch from the winter egg about the same time,, and are 
minute dark olive-brown specks, just visible to the unaided eye, and 
quite active during pleasant weather, crawling nimbly about ove, the 
tree, till they reach a tender leaf that is just unfolding, when they also 
settle upon the under surface, and begin to feed on and fret the ,-ame. 
They doubtless insert their beaks in various portions of the buds or ex
panding leaves ere settling, since, before the gall begins to form, the 
little architect has generally obtained twice the size it had when first 
hatched. By the middle of April, in the latitude of Saint Louif, the 
galls generally begin to show, at first as slight elongate ridges on the 
upper surface, with corresponding closed depressions on the lower sur
face. Upon drawing apart the lips of the wrinkle beneath, at this stage 
of the growth of the gall, the stem-mother, who still retains her glossy 
olive-brown appearance, i.s seen constantly running back and forth in the 
cavity, and inflicting rapid punctmes with her beak, the inner surface of 
her dwelling being smooth and glossy, with a slightly blistered appear
ance, in contrast with the normal, more rough and pubescent texture of 
the under surface of the leaf. The development of the gall is very 
rapid, and, with favorable weather, the top part begins to bulge so as to 
give the contracted appearance of the base, and tl)e tooth-like promi
nences begin to appear by the third day. The inmate likewise g-rows 
apace. After the first molt, she soon becomes more pyriform and paler, 
with transYerse rows of powdery secretion. She is less active, but still 
marches about, incessantly fretting the surface with her short, stout 
beak. A second molt takes place, and by the time the gall has fully 
developed, or about two weeks from the time it commenced forming, 
the process of reproduction commences, and continues for two or three 
weeks, until the stem-mother is exhausted, and the gall is absolutely 
crowded with this second generation in all stages of growth. The lice 
are more or less covered and interspersed with the mealy or cottony 
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excretion, and with the various-sized globules of gummy liquid, which 
1s sometimes so abundant that it will ·fall upon the ground like a scower 
of milky fluid, whenever badly infested trees are shaken. The insects 
comprising this second generation, or the immediate issue from the ftem
mother, thus born within the habitation which she had built up, are 
similar to their parent but somewhat larger at the moment of birth 
than she was, and of a paler olive-green color. They are quite active 
within the gall, exploring its concavities, and obtaining their nomish
ment through its walls. After the second molt, they attain the rupa 
state, (Fig. 129, d), and in dt,e time become winged. There is but one 
generation produced within the gall-a generation, however, that be
comes very numerous under favorable conditions. They all become 
winged, and in this respect the species differs essentially from Sch;zon
eurg americana as we have already seen. The winged lice carry their 
wings flat on the back while in the gall, but deflexed afterward. They 
issue from the slit on the lower surface of the leaf, which opens for 
their exit about the time they become fledged. They are all females, 
and give birth, in the course of a day or so, to upward of a dozen young, 
which, when first born, are enclosed in the usual delicate egg-like cover
ing already alluded to, and which look like their immediate parent at a 
corresponding state of existence, except that their antennae have five 
subequal joints, and the pronmscis reaches to the hind coxae (Fig. 
129, c). 

"So far I have been able to trace the history of the species with abso
lute certainty, watching it for several years, and proving, by extracting 
the stem-mother soon after she had commenced reproducing, that the 
second generation, i. e., her immediate progeny, all become winged, the 
species agreeing in this respect with the gall-making species of P !1yllo:r 
era that affect the Hickory. There is, however, a link yet wanting in our 
knowledge of the history of this species, between this third generation 
and the mouthless sexual individuals, the females of which so often 
perish while yet covering their solitary winter eggs. I have not been 
able to prove absolutely that there are two broods of the gall-making 
female, and my observations all tend to the conclusion that no galls are 
formed except by the stem-mother that hatches from the impregnated 
egg. I have never succeeded in obtaining galls either by enclosing the 
winged females in muslin bags tied on the living trees, or by similarly 
enclosing her immediate progeny, though I have succeeded in obtaining, 
without any difficulty, an abundance of galls by so enclosing the stem
mother. Moreover, all such succulent galls as th;s one are produced 
on the tender young leaves only, and I have failed to find them on any· 
but those which develop early in the season. It is true that we may 
frequently find the galls quite fresh, and containing larvae, pupae, and' 
winged insects as late as the first week in July, and these late galls, as. 
well as the insects within them, are generally more yellowish than those 
found earlier in the year; but a careful study of the structure of the 
inmates shows them to be identical with those found in the earlier galls, 
and these late galls are, from present knowledge, to be attributed to the 
work of late hatching and late developing stem-mothers rather than to, 
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work of the third generation. I am inclined to think that this third 
generation will be found to have a different habit, possibly feeding upon 
some other part of the tree, without forming galls, and producing in 
time the true sexual individuals, something as in the case of the seventh 
generation of S. americana. At all events, the true female (Fig. 129, b), 
with the solitary egg, is to be found about the trunk of the tree, as al
ready described. 

"DESCRIPTIVE. 

"COLOPHA ULMICOLA. 

"Byrsocrypta ulmicola, Fitch 4th (sic.)* N. Y. Rep. 1858, p. 63, 
(§ 347).-Thelaxes ulmicola, Walsh. Proc. Ent. Soc. Phil. vol. i, 
p. 305, 1862; American Entomologist, Vol. i, p. 108, 1869.-Colopha 
ulmicola, Monell, Canadian Entomologist, vol. ix, p. 102, 1877. • 

"Impregnated or winter egg (Fig. 129, b).-Length 0.38 111111, perfect
ly ovoid, shining olivaceous, inclining to brown, with no particular sculp
ture. 

"First generation, or stem-mother.-0.4 111111. long when hatched. 
Antennae 4-jointed, joints subequal in length and thickness, but with 
the bases of ha,irs rather strong. Promuscis very short, reaching only to 
middle coxae or a little beyond. Upper tarsal hairs globate at tip and 
as long as tarsus. Smooth, dark olive-brown in color with black mem
bers. After first molt, the beak is still relatively shorter, as also the 
tarsal hairs; the color is paler, but the members are still black She 
measures I mm. in length when beginning to bear, and the third joint 
of antennae is then somewhat clavate (Fig. 129, g), and as long as Joints 
1 and 2 together; the 4th narrower, as long as 3d, and rather truncate 
at tip, with two rather conspict10us piliferous prominences. Color trans
lucent yellowish-green, often inclining to purple. 

"Second gcneration.-0.4 mm. long when born (Fig. 129, c); nearly 
five times as long as wide; the antennae (Fig. 129, h) short and 5-jointed, 
the joints subequal in length, the 3d shortest and narrowest, th·: 5th 
swollen and sub-fusiform, with rather strong bulbs at the base of the 
hairs. Promuscis reaching to hind coxae. Distinct globate tips to the 
four tarsal hairs. Color pale olive-green, with black members and a 
dusky stripe on the notum. Pupa (Fig. 129, d) with antennae smooth, 
6-jointed, joints subequal in thickness, joint 4 only as long as 2; 5 ,,nd 6 
each twice as long; 3 four times as long. Color dingy orange, with a 
paler band around the thorax, embracing the wing-pads, and reminding 
one, on this account, of the pupa of Phylloxera. Winged female (Fig. 
129, e) : Average expanse 3. 7 111111.; the form of body more as in 
Phylloxera, the abdomen tapering and narrower than the thorax, bear
ing from ten to twenty pseud-ova. Blackish, with an olive green tint, 
the abdomen and under surface yellowish-green in the fresher individ
uals. Antennae (Fig. 129, f) reaching only to insertion of front wings, 
6-j ointed; joints 4, 5, and 6 subequal, and together equal to 3 in length. 

*5th. 
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(Three specimens examine<l h::ffe joints 4 and 5 very impcrfectlv sep
arated, causing the antennae to appear as 5-jointecl). \Vings as de
scribed by \Valsh, the stigma being well rounded and pale. (In three 
specimens examined. the third discoiclal of the front wing is simple and 
precisely as in I'e111phigus; in one specimen, the first discoidal is want
ing on both front wings, and in another the fork of the third discoidal 
is wanting on the left one). Basal joint of tarsus rather short; tarsal 
claws only moderately strong . 

.. Third gcncration.-The young from the winged female, after being 
freed from the pellicle in which they were born, have stout five-j omted 
antennae, the joints suber1ual; stout but short promuscis reaching to 
hind coxae; rather large compound eyes. Proportions and shape of 
young Phylloxera. 

"True female: Legs short and the basal joint of tarsus rudimentary; 
antennae short, four-j ointerl, smooth, joints subequal, the third rnme
what longest. :'viouth rudimentary. Described from skins surrounding 
impregnated egg. :!\Iales unknown." 

Thomas ( 1879) gives for this species besides a systematic 
discussion, the follmving characterization: 

"Glyphina ulmicola. Fitch. The Aphis of the Elm-leaf Cockscomb 
gall. 

"This species forms the cone-shaped galls, so common on the upper 
side of the lea,·es of young white elms. These galls, which are often 
an inch or more in length, vary in height, from one to three-quarters 
of an inch; they are compressed and grooved on the sides, and perpen
dicular, showing tooth-like, conical projections at the top: opening by a 
long slit on the under side. The inside is wrinkled perpendicularly into 
deep plaits or folds, and occupied by one female and her progeny, rnme 
of which may often be seen strolling out on the under side of the leaf. 

"My examinations of these insects show the characters of the species 
to be as follows : 

"vVingcd individual.-Length of body about .05 inch, to the tip of 
the closed wings .08 inch, thorax black; the abdomen dull bla'..'.k or 
greenish black above; paler, obscure green beneath; slightly pruinose. 
Antennae very short, scarcely reaching beyond the insertion of the tore
wings; first and second joint very short: third much the longest, about 
equal in length to the three fc llowing taken together, fifth and sixth 
about equal, all except the basal joints transversely corrugated. vVings• 
transparent, resting somewhat flatly on the abdomen while in the gall, 
but after the specimem have been removed for a while, will assume the 
usual erect position, the costal and sub~costal veins dark; the latter 
robust and undulating; stigma prominent; the first and second discoidal 
veins are close together; the third obsolete at base, emits the fork 
about midway its length (counting to the imaginary point of insertion). 
No honey-tubes; the abdomen expanding near the tip. 

"The wingless individuals are very short, broadly ovate, and very 
convex; olh·e green, covered slightly with a white powder; antennae 
and legs very short." 



202 Mi\INE AGRlCULTCR,\L EXPERDIENT STATION. I9JO. 

As stated under the discussions of colophoidea it is not cer
tain ·whether ulmicola and colophoidea are distinct species or 
dimorphic forms of tbe same species. Recognizing the clanger 
of making a composite species on insuffic·ient basis, I have con
sidered them distinct and think it expedient to do so unless they 
are definitely proven to be the same, althougb I find no char
acter except the venation to separate them, M being branched 
for ulmicola and simple for co!oplzoidea. 

Concerning the stability of the branched M for ulmicola the 
following statements are of interest: 

'\Yaish, ,vho first described the winged form, put the insect 
in Thelaxes (M branched) and figured the Thelaxes wing with 
a br2.nchecl M. He says, "Dr. Fitch had not seen the winged 
ir,scct, of which I have obtained many specimens." :rvir. Monell 
erected Colopha (M branched) for this insect. In a letter to 
Mr. J. J. Davis, December, 1908, Mr. Monell wrote: "I have 
not seen the Colopha ulmicola for some years but have exam
ined hunclrecls of specimens and fin<l venation very constant. 
I have also examined hunclrecls of Tetraneura colophoidea and 
find its venation always constant." In a letter to me, February 
3. 1910, l\fr. Monell wrote: "Riley gave a whole summer to the 
insect and published the results of his work in the Riley and 
Monell paper. All this time the Tetraneura was unknown. 
Riley's collecting point was, \vhen he lived ab0t·.t 5 miles west 
of Saint Louis, at 'vVebster." 

Riley, who must have seen many winged specimens, records 
( 1879) only S specimens departing from C olopha venation. 
"\Vings as described by 'vValsh, the stigma being well rounded 
and pale. (In three specimens examined, the third discoidal 
(M) of the front wing is sirnpk and precisely as in Pemphigus; 
in one specimen, the first discoiclal (A) is wanting on both front 
wing·s, and in another the fork of third discoidal is wanting on 
the left one." 

Thomas (III Report) describes M branched as did Walsh, 
"the third ( discoidal) obsolete at base, emits the fork almost 
rnichvay its length ( counting to the imaginary point of inser
ti 011) ." 

Cowen ( 1895) records in a preliminary list of the Hemip
tera of Colorado, as though it was exceptional, "Colopha u!mi-



GALL APHIDS OF TUE ELJ\1. 203 

cola Fitch. Fort Collins, July 8th, in 'cockscomb' galls on Ul-
11111s americana. Five of the specimens examined have the cu
bital (M) of fore wings simple." 

Mr. Sirrine's letter ( Feb. 28, 1910) states "the most constant 
distinction" ( i. e., between 1tlmicola and colophoidea) "is the 
forking of the third discoiclal." 

We bave then, Monell, Riley, Sirrine, Tbomas, \Valsh ( cer
tainly competent observers!) all familiar with the species, giv
ing the venation with M branched and Cowen recording• 5 
specimens with M simple as though they were exceptional. 

My personal acquaintance with Colopha ulmicola is chiefly 
limited to the following material: 

r. A slide lent me by Mr. Monell collected July 2, 1876, at 
St. Louis. The slide was labeled "Thelaxes ulmicola 157." 
This material was collected before Riley's paper appeared and 
,vas, Mr. Monell states, "certainly either type or co-type of the 
genus Colopha." There are 4 winged specimens on the slide, 
the 8 fore wings of ,vhich have M branched. Venation per
iectly regular. 

2. A slide lent me by Mr. J. J. Davis on which were mounted 
16 winged specimens collected at LeRoy, Illinois, July IO, 1907. 
Of these r 5 specimens have M of both fore wings branched, 
and tbe other has M simple in one wing and an indication of 
the distal tip of a branch in the other wing. Of the 16 speci
n!ens 4 had irregular venation in varying degrees. 

3. A slide lent me from the Thomas collection. It contained 
1 winged specimen. M of both wings branched, Cu and A 
of one wing also branched, and a slight stub branching from 
Cu on the other. 

4. A vial with several galls, winged individuals and pup;e 
lent me from the Thomas Collection. Vial labeled merely "36." 

The antenna'. of the specimens lent me by Mr. Monell have 
III, o.r6 mm.; IV, 0.05 mm.; V, 0.06 mm.; VI, 0.065 mm.; 
approximately. Camera lucida sketch of one of these antenna 
i,~ given in Fig. r76. The wing expanse is 3.7 mm. The an
tenna'. of the specimens lent me by J\fr. Davis have III, 0.19 
111111.; IV, 0.05 111111.-0.06 mm.; V, 0.07-0.075 mm.; VI, 0.07 
mm.-0.09 mm. A camera lucida sketch of one of these is given 
in Fig. 178. The wing expanse is 3.6 mm. 
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5. Slides lent me by Mr. Sirrine containing stem mother, 
pupce, and 12 winged forms from cockscomb galls on Cork 
Elm, I. A. C., 7-4-'93. (Figs. 131, 136, 179). 

Besides the foregoing gall material I have examined as given 
in the following record, the grass form, the winged individuals 
of which show no distinguishing characters to separate them 
from the migrants from the .gall. 

6. Colopha eragrostidis. A co-type slide lent me by Mr. 
lVionell, to whom it was given by Miss Middleton in 1877. 
Two specimens on slide, both of which had M as typical for 
ulmicola though one Cu was abnormal m one specimen. An
tennce as in ulmicola. 

7. C olopha ( eragrostidis) ulmicola. Slides lent me by Mr. 
Sirrine. Material comprises r apt. vivip. form and pupa from 
roots, several pupce and 9 winged forms from blades of Era
grostidis sp. Slides bear the dates of 9-28-'92, ro-8-'92, 9-9-'93, 
9-20-'·93. Collections made in part at Squaw Creek. \/\Ting and 
antenna! characters as in co-type slide of eragrostidis and as in 
ulmicola. (Figs. 130, 132, 180). 

The October collection evidence of Osborn and Sirrine, the 
statement of Riley in regard to the identity of ulmicola and 
eragrostidis and the structural evidence of the mounted speci
mens from the various sources at hand during the present study 
are conclusive enough, I believe, to make eragrostidis definitely 
a synonym of ulmicola. For the important experimental evi
denc(:: recorded in letter of Mr. Sirrine the reader is referred 
tc page - of this bulletin. 

Following is given the original description of eragrostidis 
by Miss Middleton which was printed in 1878 in Bulletin No. 2 

of the Illinois State Laboratory of Natural History: 
"Colopha eragrostidis, new sp. 
"vVinged individual.-General color reddish-brown; head black; pro

thorax yellowish, rest of the thorax and abdomen reddish brown: veins 
of the wings dark; stigma pale brown. 1 

"vVings, when first seen horizontal, but becoming erect, formed and 
veined as usual; the third vein in the anterior pair with only one fork 
and obsolete nearly half way to the base of the fork; the first and second 
veins approximate very closely at the base. Posterior pair with but one 
discoidal vein. 

"Antennae six jointed, with the sutures between the third and fourth 
and between fifth and sixth transparent; first and second joints ::hort; 
third about equal to the fourth, fifth and sixth united; the fourth and 
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fifth nearly equal in length; sixth very short, but little exceeding the 
first and second united. The antennae as compared with the body are 
very short, scarcely reaching to the base of the front wings; not tapering. 

"Wingless individual.-Body conred with a cottony substance; beak 
short, not extending to the base of the second pair of legs. No honey
tubes. Length of the body . 06 of an inch; to tip of wings . IO of an 
inch. (sic.)* 

"This species was found September rst, r877, on the upper leaves and 
fruit stems of a species of grass (Eragrostis poaeoides var. mcgas
tachya), the blades of the grass folding over the insects. 

''It is also found on some species of Panicum. 
"Thi~ evidently belongs to Mr. J. 1fonell's new genus Colopha, a': the 

third vein of the front wing is but once forked, the hind wings have 
but one discoidal vem, and the antennae are six-jointed." 

BIBLIOGRAPHY. 

It is with some hesitancy that I attempt a bibliography for 
1tlmicola. l\Ir. l\Ionell (The Can. Ent. IX, page 103) refers to 
such bibliography of this species as appeared before 1877 as 
a "Comedy of Errors,·· and as l\Ir. Hunter's list ( 1901) con
tins eight errors ( some minor) the cock's comb gall louse is 
still apparently a difficult species in a literary way. Eight or 
more authorities who have attempted references have added to 
the confmion. The following list is therefore offered some
what timidily, though hopefully. The accounts which I have not 
personally seen are cited in ( ) . For the accuracy of the 
others I am responsible. 

1858 (Pub. 1859). Brysocrypta ulmicola Fitch. Fifth Report Ins. N. Y. 

(1861. 
1862. 

(r866. 
1869. 

1869. 

Trans. N. Y. St. Agric. Soc. Vol. XVIII, p. 843, 
paragraph 347 (63rd page of 5th Report, para;>;raph 
347). Original description of galls, stem-mother, 
and nymphs. 

--- Osten Sacken, Stett. Ent. Zeit. 2.:-: 422). 
Thelaxes ulmicola ·walsh, Proc. Ent. Soc. Phil. Vol. I. pp. 304, 

305, original description of winged form. p. 297, Fig. V. and 
tahlc. 

--- \,V alsh, Pract. Ent. r: rr4; 2; 8.) 
Thelaxes ulrnicola, ·walsh and Riley. American Entomologist. 

Vol. I, p. ro8. Description of insect and gall and Fig. 90 of 
gall. Also p. 224 mere mention. 

Thelaxes ulmicola, Packard. Guide: p. 523. 
''Pemphigus ulmicola 0f Fitch" Packard. Guide: P. 524-525, 

*So it stands in the original description but it is evident that these 
measurements were taken for the winged and not wingless individual. 
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with Fig. 525 (after vValsh and Riley) and brief quotation 
from Walsh and Riley, A.merican EPtomologist, Vol. I, 
p. ro8. 

(1874. --· Riley. N. Y. Tribune, July 22, p. 17). 

1877. Colopha ulmicola (Fitcb) )Jonell. Mone]!. Can. Ent. 9: 102. 
Original description of genus and comments on bib:liography. 

( 1877. Pernphigus ulmic:ola. Emily A. Smith. Shade Trees, in
digenous shn1b:; and vines, and insects that affect them. 
Peoria, Ill.) 

(1878. Brysocripta (Glyphina) ulmicola, Lintner. Country Gent!. July 
18. 43: 455. Brief account.) 

1879. Colopha ulmicola, Riley. Bull. U. S. Geo!. Surv. Vol. V. No. 
1, pp. 9-13. Fig. 2, a-g. Biological and descriptive. 

1879. Glyphina ulmicola Thomas. Ins. Ill., 8th Report (Tbos. 3rd). 
pp. 142-144. Fig. 21 (after Riley), Fig. 22 (after Walsh and 
Riley, American Entomologist). Description, Systematic dis
cussion. Comments on bibliography. Page 204-205 quotes 
Riley's (Bull. l:". S. Geo!. Snrv. V.) description. 

1880. Colopha --- Lichtenstein. The American Entomologist. Vol. 
III. New Series Vol. I, No. 3, New York, :'\farch. "Inter
esting Notes from South France." 

L88r. Colopha ulmicola. Packard. U. S. Ent. Com. Dul. No. 7, p. 68. 
Quotes Fitch in part. 

1882. Colopha cornpressa (Koch), l\Ionell, Can. Ent. r4. 1,j . 
.\ 1886. Glyphina ( Colopha) ulmicola, Lintner. Country Gent!. Sept. 

23. 5I: 713. Galls described, and synonyms and bibliography 
given). 

(1886. (1888) Glyphina (Colopha) ulmicola, Lintner, 3rd Report. 126-
r28, 151). 

(1887. Glyphina (Colopha) ulmicola, Lintner, Country Gentl. June 23, 
.5-?: 491; Brief notice). 

1887. Colopha ulmicola, Oestlimd Aph. Minn. pp. 25-26. Description 
and systematic discussion. 

p888. Colopha (Glyphim) ulmicola, Lintner. Country Gent!. June 28. 
53: 496. Galls on the 'weeping slippery elm' are described and 
identified as those of C. ulmicola Fitch). 

1889. ( 1890). Colopha ulmicola, Perkins Ann. Rept. A. E. S. Vt. 3rd. 
pp. 162-163. Fig. HJ ( after Riley). 

~1890. Colopha ulrnicola, Perkins IIth Rept. Vt. State Ed. of Agric). 
1890. Colopha ulmicola, Packard Forest Ins. Fifth Rept. Ent. Comm. 

p. 227. Quotes Riley in part. 
1892. Colopha ulmicola, Beutenmi.iller. Cat. of Gall Insects. 
1892. Glyphina ulmicola, Osborn. Proc. Ia. A cad. Sci. Vol. I, pt. II, 

Cat. Hernip. of Iowa. 
1893. Colopha ulmicola. Osborn and Sirrine. Iowa Acad. of Nat. 

Science, Dec. 28, ( 1892). Insect Life 5: 237. An October col
lection. Resemblance between ulmicola and cragrostidis com
mented upon and identity suggested. 
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1893. Colopha ulmicola, Riley. Insect Life 5: 235. Footnote. Ulmi
cola considered identical with eragrostidis .. 

( 1899. 
(1899. 

1899. 

r901. 

903. 

1905. 

Colopha ulmicola, Comstock. Manual p. 161. Brief description 
of gall. 

Colopha ulmicola, Cowen. Preliminary list of the Hemiptera of 
Colorado, p. u6. 

1897. Colopha compressa, Cholodkovsky (Zoo!. Anz., 1896, No. 
520, pp. 508-513, rev. in Zoo!. Centbl., 4 (1897), No. 
26, pp. 918-919). Colopha compressa of Koch is re
garded as identical with the American Colopha ulmi
cola. The intermediate generation of Colopha com
prcssa was found on the roots of Aira cacspitosa. 

Colopha ulmicola, Smith. Economic Entomology. p. 132. Fig. 
96 ( after Riley). 

Cocks-comb Gall, Harvey. Rept. I\Ie. Agr. Exp. Sta. for 1897. 
p. 173, mere mention. 

~-- Sanderson. Amer. Gardening. 3 June). 
--- Felt. Rural New Yorker. 18 July). 

Colopha ulmicola, Johnson Bull. Div. Ent. U. S. Dept. Agric. 20 

(n. s.); 65 (l\fentioned as injurious in Maryland). 
Colopha ulmicola, Lugger. 6th Annnal Report of the Ento•'1olo

gist. p. 168. Fig. 135 ( after Riley). Id. Bulletin No. 69. 
Minn. Agric Exp. Station. 

Colopha ulmicola, Hunter Aphid. of N. A., p. So. Bibliography 
in part. 

Colop ha ulmicola, Bruner, Nebr. Farm). 
Colopha ulmicola, Cook. Galls and Insects Producing 'rhcm. 

Ohio Nat. Vol. II, No. 7, p. 265 and Fig. 13 a, b. Discn~sion 
of structure of gall. 

Colopha ulmicola, Cook. Galls and Insects Producing 'J'hem. 
Ohio Nat. Vol. III, No. 7, p. 425, and Fig. 50 a, b. Discucsion 
of structure of gall. 

--- Saunders. So. Dak. Agr. Exp. Sta. Bull. Sr. 
Description of Elm Coxcomb Gall. pp. 63-64. 

Colopha ulmicola, Beutenmiiller. Amer. Mus. Jour. Vol. IV. 
No. 4. Insect gall number. HJ04, p. 91, p. 123. Fig. 83. 

Colopha ulmicola, Cook. Galls and Insects Producing Them. 
The Ohio Naturalist. Vol. IV, No. 6. 

Colopha ulmicola, Cook. The Insect Galls of Indiana. (From 
the 29th Ann. Rept. of the Dept. of Geo!. and Nat. Resot1rces 
of Indiana. 1904, pp. 801-867), pp. 847, 848 and Fig. 40. Brief 
description of gall. Bibliography in part and photo of galled 
leaves. 

--- \Vashburn roth Ann. Rept. of the State Ent. 
(Wash burn 4th, pp. IV, V. Mention of gall and photograph 
Fig. 1). 

Colopha ulmicola, Kellogg American Insects. p. 180. Brief de
scription of gall. 
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r906. Colopha ulrnicola, Folsom. Entomology. Fig. 249. Photograph 
of galls on leaf. p. 255. 

1906. Colop ha ulmicola, Felt. Insects Affecting Park and W oo,lland 
Trees. N. Y. State Museum Memoir 8. pp. r72, r86-87, 247, 
620, 633. 

r878. Colopha eragrostidis l\1iddleton, Bull. Ill. Lab. Nat. Hist. No. 2. 
p. r7. Original description. 

r887. C olopha cragrostidis, Oestlund Aphid. Minn. p. 29. Listed for 
America. 

r893 Colopha eragrostidis, Osborn and Sirrine, Proc. Ia. Acad. Sci. 
I: pt. 3, roo (Insect Life 5: 237). Suggested identity with 
ulmicola. 

r893~ Colopha eragrostidis, Riley. Insect Life 5: 235 foot note. Con
sidered identical with ulinicola. 

r9or. Colopha eragrostidis, Hunter Aphid. of N. A. p. So. Bibliogr:1phy 
and host plants. 

TETRANEURA GRAMINIS COLOPHOIDEA 
Tctraneura graminis Monell. 
Tetraneura colophoidea Monell mss. 
Tetraneura ulmi Osborn-Sirrine. Not Linn. 
Tetraneura ulmi Sanborn. Not Linn. 
Tetraneura colophoidea Howard. 
T etra11e11ra ulmicola Gillette. 

( Producing a cockscomb-shaped gall on the dorsal side of 
leaf of Ulinus a1nerica11a. Fig. 126). 

DESCRIPTIVE. 

First generatio11,-apterous viviparous stem mother. Eyes 
in a group of three ocelli on each side of head. Head, thorax, 
and abdomen translucent, pale yellow and pulverulent. Head 
sometimes a little smoky. Antenn::e, beak, and legs ( femora, 
tibia, and tarsus) dusky. Beak short, not reaching second cox::e. 
Antenna 4-jointed ( sometimes 5-jointed by a faint division of 
III). III about the length of I+II and about twice as long 
as IV. In the specimen measured, I, 0.05 mm.; II, 0.04 mm.; 
III, o.r mm.; IV, 0.05 mm. Total length of large individual, 
1.57 mm. Color description from live mature specimens ex
amined July 8, 1909, measurements from balsam mounts. At 
this date in some galls the stem mother was still plump, in 
others much shrunken. Habitat,-single stem mother with 
progeny in cockscomb gall on Ulmus americana. Figs. 172 
and 173. Maine collection numbers aphid 23-09, aphid 57-09, 
aphid 65-09. 
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A pterous vi1;iparous form not stem mother. Head and tho
rax white, abdomen greenish. Eyes, antenn;_e and legs dusky. 
Antenna 6-jointed. I, II about subequal; III, IV, V about 
~ubequal, each being shorter than II; VI about equal to IV+ V 
and longer than II. I, 0.03 mm.; II, 0.035 mm.; III, 0.029 

mm.; IV, 0.027 mm.; V, 0.025 mm.; VI, 0.055 mm. Beak 
short, not reaching second cox;_e. Total length of body, 1.5 
mm. This form when removed from the gall propelled itself 
·with a humping motion by curling under the tip of the abdo
men and using that as an aid in locomotion. Color description 
from live mature specimens taken July 14, 1909, measurements 
from balsam mounts. Habitat, 1 or 2 frequently found in 
cockscomb gall on Ulimts americana in company with stem 
mother and pup..e of T. colophoidea. 

Described from 6 srecirnens. Figs. 133, 174. :VIaine col
lection number Aphid 65-09. 

Second generation,-migrcmts. Abdomen and ventral body 
greenish black, abdomen pulverulent, antennx, head, thorax and 
kgs black. \,Vings as typical for Tetra11e11ra,-1I unbranched 
ill fore wing and Cu ,vanting in the hind wing. Veins and 
stigma are dark. ·wing expanse about 4 mm. Antenn;_e with 
TV, V, VI approximately subequal. III_, 0.175-0.195 mm.; IV, 
0.075-0.085 mm.; \~. 0.065 mm.; VI, 0.055-0.063 mm. III with 
an average of 12 partial amrnlations. IV with an average of 
6 partial annnlations. \ ~ with an average of 4 partial annu
lations. VI comparatively smooth though with irregular annu
h1tions frequently present, especially at base of unguis. ( Figs. 
169, 170). 

This generation while in the young nymphal stage are yellow 
and colored like stem mother except that the eyes are red. 
Pup;_e about ready to molt' have head, prothorax, and abdomen 
cl ark bh1ish black. ~\ntenn;_e 6-j ointecl ( Fig. 17 I). Antenn;_e, 
legs and thorax are much paler and the wing pads are a trans
lucent smoky white. Eyes black. Color description from live 
specimens examined July 8, 1909. Habitat, developing in cocks
comb gall on Ulm11s a111erica1za and migrating from elm upon 
leaving gall. ~Taine collection numbers aphid 57-09, aphid 
65-09. 

----? generation. Lar1 cc. Beak reaching to 2nd cox;_e, 
Antenn;1 _s-jointecl with V very uneven and ragged at tip. See 
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Figs. 143, 144, 145. Described from 3 balsam specimens of 
material collected by F. A. Sirrine, 9-30-'92. Habitat, roots 
of grass, Lcersia ,n·rginica. 
---? generation. "T. granzinis n. sp. Head and thorax 

:lusky, abdomen dusky or sometimes of a greenish or yellowisJ1 
:inge. Antenm:e dusky, the third joint as long as the three 
following taken together; joints four and five equal; apical 
ioint a little over half as long as the preceding. \V:mgs hya
.me. Subcostal of the hind wing comparatively straig·ht. 

Length of body .08, to tip of ,vings .12 in. 
On leaves of Aira cccspitosa and Agrostis plwnosa, enveloped 

in a thick cotton-like secretion. 
Sept.-Oct. St. Louis, }Io., Springfield, ::\Io., Neosho City, 

l\J CJ.,,,:, 

See Fig. 134. .\ slide lent by :\Ir. :\Ione!! labeled "43" con
tained a specimen collected October II. 1876, has a wing ex
panse of 4.4 mm. and antenna! measurements I, 0.035 mm.; 
II, 0.035 mm.; III, 0.2 111111.; IV, 0.07 mm.; V, 0.06 mm.; VI, 
0.055 mm. 

The return migrants (se:ntparce) on leaves of Lcersia vig
ginica and specimens alighted on bark of elm, lent me by Mr. 
Sirrine accords with material lent me by :Mr. Monell. 

The pupa? on Lecrsia virginica ( Sirrine material) have a 
6-jointed antenna with III about as long as IV+ V. IV, V, 
and VI are subequal. This accords with the pupal antenna of 
T. graminis ( colophoidea.) 
---? generation. True sexes. \Vithout beaks. Female: 

Antenn~ 4-jointecl with a peculiar thumb-like projection on IV 
( Fig. 181). Legs with long capitate hairs ( Fig. 182). Length 
0.55 mm. .Male shorter; more slender. Described from bal
sam mounts lent by :\Ir. Sirrine of material taken on bark of 
U!mus amcricana, I. c\. C. ro-4-·92. 

B10wc1c\L. 
A single stem mother occurs in each gall and her progeny up 

to the time of the migration (July 8-14, 1909, Orono, Maine) 
are about 70 in number, consisting in nymphs ( destined to be
come winged) ; pup~, and newly winged forms. At this time 

*Can. Ent. Vol. xn·. Jan. 1882, p. r6. Original description q·.ioted 
entire. 
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some of the stem mothers are still plump and actively produc
ing, in which case very young nymphs occur in the gall together 
with the newly winged forms not yet migrated, while other 
stem mothers are much shrunken and no longer producing. On 
June 19, 1909, most of the stem mothers were in the last instar 
but not yet producing. 

Besides the stem mothers and migrating progeny there are 
sometimes l or 2 apterous viviparous individuals in the gall. 
(Figs. 133, 174, 175). The counts I made of ~1aine material 
gave these at the rate of 2 for 13 galls. They were maturing 
at the same time as the older of the migrants,-as was shown 
by the embryos in their abdomens. \Vhat possible part these 
forms play in the life history of the species I am unable even 
to guess. There is the possibility that these are some distinct 
species of aphid which has crowded into the opening of the 
gall as guest. If so it is some species I have never taken in 
any other connection. It is certainly desirable that nymphs pro
duced by this form be reared through to the winged stage. 

The migrants after molting leave the gall through the open
ing slit on ventral leaf. Their immediate fate has not been 
followed but there is no doubt that they seek some species of 
grass on which to deposit their young. It is indeed Tetraneura 
p,raminis Monell which ~1r. Monell has long considered to be 
the grass form of T etraneura colophoidea. * 

From the Sirrine slides it seems likely that the nymphs live 
upon the grass roots and that the pup;e crawl up and settle upon 
the grass blades before molting. 

The return migrants, according to the collection recorded by 
Osborn-Sirrine, like those of Colopha ulmicola, seek the bark 
of the elm in the fall and deposit the true sexes which produce 
the winter eggs. "\Vinged forms of Tetraneura graminis were 
found flying from Leersia ,iirginica and at the same time winged 
specimens of Tetraneura ulmi" (here=colophoidea) "were ob
served alighting and hiding under rough bark of the elm; 
where afterwards the peculiar males and females of the latter 
were found as also the single egg of the female."* 

*This is the species suggested to be the same as graminis by Oshorn
Sirrine ( 1893) but as it was listed by them under the name of ulmi this 
record has been somewhat confusing. 

*Proc. Ia. Acad. Sci., Vol. I, Part 3, pp. g8-ror. 
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At the time of preparation of this paper I have six slides of 
this species lent me by l\fr. Sirrine. One slide is labeled "Tetra
neura ulmi, ,vinged adult, and pupa and stem mother. From 
cocks comb gall on Ulmzts americana. L A. C. 6-27-'93." The 
specimens accord with :VIaine specimens of Tetraneura colo
phoidea, and the winged forms accord with a slide of T. gra-
111inis lent me by l\Ir. }Ione!!. The Sirrine material also coni
prises Tctranc11ra grallli11is. larv~, pup~, and winged adult 
collected from blad1~s of grass, Lccrsia ·uirginica and larv~ from 
roots of same. Also migrants which had alighted on the bark 
of Ulmus amcricana and their progeny, trne males and females 
( see figures) and an egg. The collections from grass were 
labeled "I. A. C. 9-30- '92 '' and "I. ,-\. C. 9-13-'93." The speci
mens collected from elm trunk are elated ''I. A. C. ro-4-'92." 

A careful consideration of the evidence at hand and the com
parison of the identical material recorded by Osborn-Sirrine 
with Maine material of colophoidca and the comparison of it 
all with the l\Ionell slide of Tctra11rnra graminis convince me 
that these are all the same species. The evidence of the return 
migration and the structural evidence certainly seems sufficient 
to establish their identity. l\Ioreover the experimental evidence 
in the following letter gives interesting testimony. 

My Dear ).Iiss P;itch :--
Replying to your letter regarding the colonization of Tctrancura and 

Colopha; I succeeded in colonizing Tctra11c1tra on Lrcrsia and Co:opha 
on Eragrostis. The transfers were made by transplanting tlie g•asses 
to pots and growing same under lantern-glohes in forcing house. As 
soon as the migrants in the galls showed winged specimens, the galls 
were placed on the pots under the jars allowing the migrants to find the 
host plants themselves. Galls containing Tctrallrnra were placed under 
jars containing Lccrsia. also under jars containing Eragroshs. Galls 
containing C oloplza were treated in same way. 

Unfortunately the lan·ae of the migrants were not carried to maturity 
in confinement, nor the number of summer broods on annuals deter
mined. At the time I had class work and other field work to look dter. 
Those who had charge of the forcing house neglected to ventilate one 
hot clay and I found things cooked. 

The two species were found in field at same time and frequently dur
ing the summer; but if yon can carry them through the summer in con
finement and cletermi1,e number of broods, do so. 

Sincerely yours, 
F. A. SIRRINE. 
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DISCUSSION. 

The introduction of the gall form of this species is of peculiar 
interest. Perhaps no aphid gall is more generally familiar than 
the cockscomb gall of the elm. This gall has always been 
associated in our literature only with ulmicola. It was, there
fore, with considerable surprise that I found that the species 
emerging from the cockscomb gall in Maine in 1909 was not 
a Colopha but a true Tetraneura by virtue of its venation-M 
being constantly unbranched. After examining 2,000 wings 
( I ,997 of which had l\f simple) to be sure of a safe basis, I 
found I was confronted with the dilemma, either two species 
of aphid occur in similar cockscomb galls on the elm or Colopha 
1tlmicola is dimorphic. As there are no \Yell established spe
cific characters sufficient to separate idmicola and colophoidea 
except the venation, there is as yet no positive proof as to which 
is the case. But as both ulmicola and colophoidea show con
stant venation in certain large collections, the former with l\I 
branched and the latter with JVI simple, it is certainly desirable 
to treat them as distinct for the present. Especially is this true 
because Tetrancura graminis is shmYn* to be the grass form of 
Tctraneura colophoidca and a sweeping amalgamation of four 
species is not desirable without very definite biological proof. 

Tctrancura coloplzoidca has a manuscript history of no slight 
interest as is indicated in the follmving extracts from :'.\Ir. 
l\Ionell' s recent letters : 

"Tctraneura colophoidca inhabits a cockscomb gall agreeing exactly 
~·ith my recollection of Colopha ulmicola. * * * About 1886 at 
Washington, Pergande first discovered the Tctrancura and a few years 
Jgo I discovered it here (at St. Louis, July 7, 1906). * * * T. 
:o/ophoidea is a mss. name that got into print,t I do not know just 
how. Pergande says I used it years ago bnt I have no recollection of 
it. * * * A good many years ago I had some correspondence with 
Pergande regarding the Tetrane1tra that makes galls similar to Colopha 
ulmicola (= compressa Koch ? ? ?) and suppose this term co/oplwidca 
may have been used in correspondence then. Certainly nothing was 
~ver published by me. * * * So I have no objection if you describe it 
as colophoidea Monell mss. I also see no objection to ignoring the 
co/oplwidca and giving the ,pecies any name you desire. * * * It 
has been my opinion that Colopha cragrostidis is one of the stages of 
C. ulmicola (or C. compressa Koch as Lichtenstein would call it) and 

*See page 212. 

tEnt. News, October, 1908, p. 365. 
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that Tctraneura colophoidca with similar elm galls is the same as 
Tetraneura graminis Monell. * * * That there are grass forms of 
these genera is one of Lichtenstein's old theories. Osborn and Sirrine 
give a note of all these species 'Notes on Aphididae' in Proc. Ia. Acad. 
Science Vol. I, part III, pp. 98-ror. * * * I suppose by Tetraneura 
ulmi they mean Tetraneura coloplzoidea. * * * This Tetraneur.1, has 
been referred to T. ulmi in divers publications but it is distinct. ( have 
seen one European gall of T. ulmi of Europe raised from European eggs. 
See Can. Ent. January 1882, page r6. Monell 'Notes on Aphid'idae' * I 
do not remember now whether I ever got any winged specimens. I do 
not think there is any other authentic record of ulmi in U. S. * * * 
I have examined hundreds of specimens of Colopha ulmicola and find 
venation very constant. I have also examined hundreds of the T. 
colophoidea and find its venation always constant. * * * I think they 
are distinct, and yet they may be dimorphs." 

The name Tetraneura colophoidea was printed in a paper 
"-Cpon the Aphis-feeding Species of Aphelinus" by Doctor 
Howard in the Entomological News, October, 1908, p. 365, 
and in response to inquiry concerning this species by Mr. J. J. 
Davis, Doctor Howard wrote him, December 9, 1908,-"Mr. 
Pergande reports that the name coloplzoidea was a provisional 
manuscript name given to the insect in question some years ago 
by Mr. J. Monell. It has never been published so far as Mr. 
Pergande knows." 

This insect was described and figured under the name Tetra-
11eura 1tl111i by l\Ir. C. E. Sanborn* and a description by Mr. 
Burrows of the cockscomb gall from which it emerges is in
cluded in l\Ir. Sanborn's treatment of this insect. That his 
species is not T. ulmi of Europe is apparent from the descrip
tion of the gall, and from the venation it is apparent that it is 
coloplzoidea and not ulmicola which he figures. 

:'.\fr. Sanborn very kindly sent me specimens of this species 
collected June 21, 1904, by Mr. Burrows at Lawrence, Kans::is 
The material was labeled Tetraneura ulmi DeG., under which 
name the description of the winged form and gall are recorded 
in Kansas Aphididcr. The specimens sent me accord with 
Tetraneura colophoidea as l have found it in Maine. 

Osborn and Sirrine ( 1893) suggest the identity of Tetraneura 
"ul11zi" and graminis. /\s a slide of winged graminis lent me 

*"I have succeeded in raising T. ulmi at St. Louis from eggs sent to 
me by Mr. Kessler of Cas,,el. They seem to thriye the first season but 
did not appear again the next year." 

*Kansas Aphididae. p. 23 and Plate V, Fig. 34. 
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by Mr. Monell cl~arly established the fact that graminis is cer
tainly distinct from ulmi of Europe but not apparently different 
from colophoidea, I wrote Mr. Sirrine, who very kindly sent 
me slides of both the elm species recorded in 1893 and eluci
dating notes. Extracts from Mr. Sirrine's letter February 28, 
1910, read: 

''I am sending you half a dozen slides each of Tetraneura ulmi 
-graminis and Colopha ulmicola-eragrostidis. Both Tetraneura and 
Colop/w produce cockscomb galls on the elm, but those of Tetraneura 
occurred on Ulmus amcricana while those of Co/opha were on Ulmus 
racemosa. One note states 'Colopha and Tetraneura occupy the same 
kind of galls on elm. Are they dimorphic'? I found later that I had 
apparently collected leaves of both Ulmus americana and racemosa with
out distinguishing the difference. Furthermore I did not succeed in get
ting Colopha to colonize on Leersia virginica nor Tetraneura to colonize 
on Eragrostis sp. From the specimens sent you will see that the most 
constant distinction is the forking of the 3rd discoidal while the dis
tance between the bases of the 1st and 2nd discoidals, the lengths of 
the antennae and body are less constant. Possibly the use of the name 
Tctrancura ulmi for a species producing a cockscomb gall while the 
Tetraneura itlmi DeGeer, described by Buckton produces a peduncuiated 
gall, may be confusing. The following is copied from notes: 'C oiopha 
ulmico/a eragrostidis is lighter in color than Tetraneura ulmi graminis. 

The latter has abdomen olive green with yellow tinge due to body 
contents, body linear throughout, thorax dusky instead of black. C olopha 
abdomen yellow with reddish tinge, head and callosities black, remainder 
of thorax yellow.' " 

In order to secure a safe basis for characterizing the wing 
venation of this species 2,000 wings were examined of which 
13 were abnormal in some respect. Sketches of these 13 wings 
arc given in figures 185-197, together with a sketch of a normal 
wing (fig. 184). \Ve had 1,000 specimens, 987 of which had 
normal venation on both sides, the remaining 13 had normal 
venation on one side. It will be noted that of the 2,000 wings, 
1,997 had M unbranched as is typical for TetraneHra. This 
count was made from a haphazard collection of galls from 
Ulmus americana taken July 14, 1909, Orono, Maine, under the 
aphid number 65-09. 

BIBLIOGRAPHY. 

1883. Tctraneura graminis Monell, Can. Ent. 14: 16. Original de,crip
tion. 

1887. Tetraneura graminis. Oestlund Aphid. Minn. p. 24. 
1893. Tctraneura graminis. Osborn-Sirrine, Proc. Ia. Acad. Sci. 

i: pt. 3. 100 (Ins. Liie 5: p. 237.) 
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1901. Tetraneura graminis, Hunter Aphid. of N. A. Bibliography and 
host plants. 

1886? Tetraneura colophoidea Monell mss. 
1893. Tetraneura ulmi, Osborn-Sirrine, Proc. Ia. Acad. Sci. 1, pt. 3: 

roo (Ins. Life 5: 237). Identity of "ulmi" (= colo phoidea) 
and graminis suggested. 

1904. Tetraneura ulmi, Sanborn. Kansas Aphididae, Part I, pp. 23-24, 
and Plate V, Fig. 34. Description of gall and description and 
figure of migrant. (Name by error as is seen from descrip
tion and reference). This is the first description of T et
raneura colophoidea. 

1908. Tetraneura co/ophoidea, Howard. Ent. News, October, 1908. p. 
365. Merely listed in paper "Upon the Aphis-Feeding ,·pecies 
of Aphelinus." 

1909. Tetraneura ulmicola, Gillette. Journ. Ee. Ent. Oct. Figs. 1, 2, 
antenna. 

TETRANEURA ULMISACCULI n. sp. 

Tetraneura sp.* Patch. 
( Producing an erect pedunculated gall on the dorsal side of 

lc-af of Ulmus 111011tana var. Cainperdown pendiila. Fig. 127). 

DESCRIPTIVE. 

First generation,-apteroits viviparous stem-mother. Head 
greenish black with bronze tint. Eyes in a group of three 
ocelli on each side of head. Antennce dusky, 4-jointed, I, 0.035 
mm.; II, 0.035 mm.; III, o.r mm.; IV, 0.055 111111. Beak ex
tends nearly to 2nd coxce. Prothorax, thorax and abdomen 
dark green with slight purple tint. Femora, tibia, tarsus dusky. 
Length of body 2.35 mm.; abdomen globular. Greatest width 
of abdomen 1.7 mm. lVIeasurements from balsam mounts. 
Color description from live mature specimens examined July 6, 
1909. At this date stem mothers still plump and producing in 
some galls, in others much shrunken. 

Habitat,-single stem mother with progeny in gall. ( Figs. 
167, r68). Maine collection number of type specimens aphid 
53-o9. 

Second gen-era,ion,-migrants. Head black. Antenna black, 
6-jointed with III, iV, V with heavy annulations, I, 0.05 mm.; 
II, 0.055 mm.; III, 0.24 mm.; IV, 0.065 111111.-0.08 mm.; V, 

*1909. Homologies of Wing Veins of the Aphididae, Psyllidae, 
Aleurodidae, and Coccidae. Ann. Ent. Soc. of Arri. Vol. II, ]:{ o. 2. 

Plate XVII, Fig. 17. 
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0.13 mm.-0.145 mm.; VI, 0.085 mm.-0.095 mm. Annulations 
not completely circling the joints, these vary in number but are 
approximately III, 9 to 11 ; IV, 2 to 3; V, 6; VI, 3. Annula
tions on VI faint, very irregular and often run together. Beak 
extends a little caudad of 1st coxa. Thorax dark dorsally and 
ventrally. \A/ings with venation as usual for Tetraneura. Veins 
dark and heavy, C11 and rst A being conspicuously heavier than 
the others, stigma dark. \i\Ting expanse 6 mm. Abdomen dark 
green. Total length of body 2.15 111111. Measurements from 
balsam mounts. Color description from individuals removed 
from gall before flight. July 6, 1909. They grow even darker 
with age. 

Habitat,-about 60 individuals developing in gall as progeny 
of single stem mother and after attaining wings migrating from 
gall. (Figs. 164, 165). 

}Iaine co1lection numbers of type specimens Aphid 22-05, 
Aphid 53-09. 

Pupa:. The second generation while in the pupal stage vary 
from dark purplish individuals to light individuals having dusky 
head and prothorax; ,vhite pe11ucid thorax, wing pads, an
tenna:, and legs; and pale tan abdomen. Body somewhat floc
culent. Antenna Ci-jointed. (Fig. 166). Aphid No., 53-09. 

Galls. The galls are pedunculatecl sacs with height of from 
less than ¼ to r inch. They are bright yellowish green with a 
varnished look and much paler than the elm leaf. The older 
galls have some pinkish tints. The opening into the gall which 
is on the ventral side of leaf is snrrouncled with pale fuzzy 
hair which extends a short distance up into the gall. Inside 
,Yall of gall with slight longitudinal ridges. The galls occurred 
in numbers from r to 36 on single leaf. \Vhere most numerous 
some of the galls were small and not typical in shape. They 
occur on the dorsal surface of leaf between the lateral veins. 
No galls were found e·xactly on the mid rib, though they were 
often very near. The mature gall as a rule had an irregular 
circular hole in the side through which the migrants made exit. 

BIOLOGICAL. 

On June 26, 1909, the galls about Orono were pretty well 
grown. Most of the stem mothers at this date were not quite 
mature,-had not begun to produce. By July 6 some of the 
stem mothers were shriveled and were through producing, oth-
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ers were plump and still producing though the older of the 
progeny were pup;e about ready to molt. At this elate the 
migrants in some galls were already winged. At this time 
most of the galls pop open on one side, a circular hole for exit 
being thus provided. The opening into the gall from the ven
tral side of the leaf was apparently used for exit in the galls 
of less vigorous growth which did not split on the side. So far 
as the examination of many galls revealed all the progeny of 
the stem mother acquired wings. no apterous form except the 
stem mother being found in any gall examined. 

The migration took place the last of June and first of July, 
but the fate of the migrants and their progeny was not ascer
tained. It is probable that they, like the European elm Tetra
ncura and Tetrancura gra111i11is, accept some grass species for 
the summer host and that migrants from grass return to the 
elm in the fall to deposit the true sexes which consign the win
ter egg to the crevices of the bark. 

Drscussrox. 
Galls of this species I haye collected at Orono, June 30, 1904; 

July 3, 1905; June 26-July 6. 1909, and specimens of galls with 
\Yinged individuals were sent me from North Berwick, Maine, 
July 12, 1906. The species of the elm was not recorded except 
for the 1909 collection which was made from an ornamental 
elm, Ulmus 111onta11a var. Camperdown pcndula. 

I clo not know that ul111isacculi will prove to be distinct from 
European species. Dnt the European literatnre on the Tetra-
11rnra oi the elm,-ulmi, alba and rubra, is not definite even for 
Europe, and it is certainly not desirable to add to the confusion 
already existing by trying to merge ul111isacculi with any of 
them unless the identity can be definitely proven. A brief dis
cussion of the difference between ulmisacculi and the European 
species is of interest in this connection. 

"Deep reel hairy galls"* would be sufficient to exclude ulmi
sacculi from rubra. Lichtenstein ( 1880) gives in his table 
"Insect white, stem mother with 4-jointccl antenna," for T. 
alba, which would exclude nlmisacculi, as this is a decidedly 
dark and not a pale species. In the same table Lichtenstein 
gives "Insect black, the stem mother with 3-jointecl antenna," 

*Buckton, Vol. III, 13r. 
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for T. ulmi, which would exclude ulmisacculi, the stem mother 
of which has a 4-jointed antenna. Buckton's description of 
both insect and gall of 1tlmi accord fairly well with ulmisacculi, 
however, and it is possible that T. ulmi Buckton is not T. ulmi 
of the continent but the same as ulmisacculi. 

TETRANEURA ULM! 
There are the following records of T etraneura itlmi in Amer

ica. As is elsewhere shown in this present paper, there is no 
evidence that any one has taken authentic specimens of ulmi 
of Europe in America except Mr. :Monell, who introduced de
mined material from Europe but did not succeed in rearing this 
species except the first year.* 

1883. Tetrancura itlmi, l\lonell, Can. Ent. 14: 16. Brief record c,f in
troduction. 

1887. Tetraneura ulmi, Oestlund. Aph. Minn. p. 24. "Recorded 
as American though not yet found in Minnesota." 

1890. T ctra11eura ulmi, Packard. Forest Insects, p. 283. Liste(: for 
elm. 

1893. Tetrane11ra ulmi, Osborn-Sirrine not Linn. Proc. Ia. Acad. Sci. 
I: pt. 3, 100 (Insect Life 5: 237). Name used for the cocks
comb Tetra11c11ra (T. colophoidea graminis) not ulmi of Eu
rope. 

1901. Tetraneura ulmi, Hunter, Aphid. of N. A., p. 76. Bibliography. 
1904. Tctra11eura ulmi, Sanborn not Linn. Kansas Aphid. pp. ~3-24, 

Plate V, fig. 34. Description of the cockscomb Tetraneura, 
(T. colophoidca graminis) not 1tlmi of Europe. 

Some of the more important European references to ulmi 
are as follows:-
Tetraneura ulmi, Uebers, 3: 58 pl. 4, f. 15-17. 
Tctraneura 1tlmi, Burm. Handb. I: 9r. 

1843. Tetraneura itlmi, Kalt. Mongr. 189. 
1844. Tetraneura ulmi, Ratzeburg. Forst-Insecten. Dritte Ordnung. pp. 

222 and Taf. XIII, F. 2. 

1857. T ctraneura itlmi, Koch, Pflanzenlause 288, f. 358, 359. 
1878. T etraneura ulmi, Kessler Die Lebensgeschichte der auf Ulmus 

campestris vorlwmnzcnden Aphiden-Arten. 
1879. Tetraneura itlmi, Courchet. Etude sur /es Galles produits par les 

Galles produits par !es Aphidiens. 
1880. T etraneura ulmi, Kessler. N eue B eobdachtungen an den auf Ul

m us campestris vorlwmmcnden Aphiden Arten. 

*"The eggs of T. ulmi from Kessler were on a piece of bark which I 
tied to a small cultivated European Camperdown weeping elm, at St. 
Louis, Mo.," according to a recent letter from Mr. Monell. 
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1880. Tetraneura ulmi, Lichtenstein, Les Pucerons des Ormeaux. La 
Feuille des Jcimcs Xaturalistcs. Aout Sept. pp. 1-7. 

1881. Tetraneura ulmi, Buclilou. British Aphidcs. Vol. III, pp. 131-
135, Plate CXIV, figs. 5-13. 

1895. Tctraneura ulmi, Judeich und Nitsche. Forst-insektenkunde 
Band II, p. 1208 and Fig. 329 c. 

1896-1897. Tetranrnra ulmi DeGcer, Cholodkonky. Zool. Au.::., 1896 
Ko. 520, pp. 508-513; (rn·. in Zoo!. Centbl., 4 (1897), 
No. 26, pp. 918-919. By 0. Ni.isslin (Karlsruhe). 

(1899) Tetraneura ulmi, Cholodkonky. J:ool. ,,Jn.:: .. 22 No. 602, pp. 
468-477. Descriptive and biological notes on several species 
of plant-lice. 

1902. Tetrancura 11/mi, Kerner. Yat. Hist. of Plants. Vol. IL p. 533. 
Figure of galls. 

1902. Tetrancura ulmi, Connold. Britis/z Vegetable Galls. pp. 247-248. 
Plate 108. Description and photograph of galls. 

PEMPHIGUS ULMIFUSUS 

(The Reel-Elm Gall-louse produces an erect spindle-shaped 
gall about r inch in height on the upper side of the leaf of the 
red or slippery elm,--l '!111//s p11bcsccns 1Valt., fulrn ;\fichx. 
Fig. 150). . 

This insect which was named in r8Ci9 \Yith only a few words 
of descriptive comment, remained \\·ith no real description until 
1904, when it received that attention under the name of S clzi::;o
ncu ra sp. by reason of a s1wcimen with a branched ::\I as is not 
infrequent for this species. The appended bibliography gives 
a brief outline of the character of the discussions, for tbe most 
part meagre, which have been given this species during the 40 
years since it was recorded hy 11· ahh. So far as has been au
thentically determined the gall is known to occur only on the 
reel or slippery el111,-Cln111s pubcscc11s 11·a1t., fulva Michx., 
and the accounts which rernrcl it from Ulm11s arncrica11a are 
JJrobably in error. 

l\Iy own acquaintance ,rith this species is limited to N[inue
sota material given me h>· Professor Oestlund and Illinois ma
terial loaned me by ~Ir. Davis from the Thomas collection and 
bis own recent collections. From these, I was able to make 
the following measurements and present figures 146-r 50. 

1'otal body length 2.15 mm to tips of closed wings, which is 
arproximately the same as YValsh's 0.07 inch for the same 
measurement. 1Ying expanse 3.8 rnm.-4.5 mm. Antenna 
6-jointed; III, 0.22 111111.-0.26 111111.; n·, 0.09 mrn.-o.r mm.; V, 
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0.12 111111.-0.14 mm.; VI, 0.13 111111.-0.16 111111.; III exceeding 
IV+ V and less than V + "\T Annulations III, 18-22; IV, 4-7; 
V, 7-10; VI, 9-11. The antenna of the pupa previous to the 
molt shows, through the smooth pupal segments, the annulations 
of the mature insect like a coiled wire (fig. 149). 

The wings ( fig. 146) are normally as usual for Pemphigus, 
but M in this species is not very stable, a branch of this vein 
being not uncommon which gives us the wing of a Schizoneura. 
Fig. 147 gives a \\·eak example of this where J\I is branched 
merely at the tip. This tendency ,vas commented upon by 
\Valsh in his first record of the insect. Professor Oestlund 
states that it is a very common tendency in Minnesota, and 
the slicle from him which is labeled "125/98 (383) B-64. 
7 /12'' has 3 wingecl specimens, one of which has M branched 
i11 both wings and the other two ban J\I simple on one side 
and branched on the other. Of 18 specimens collected by Mr. 
Davis, 7 July, '07, Leroy, Illinois_. 4 specimens had M branched 
cm one side and one other hacl one J\I and one Cu branched. 

The gall which ,vas used for Fig. 150 is over r¼ in. (35 mm.) 
lung. Besides this I have seen only 4 or 5 galls of this species 
from J\Iinneosta and Illinois, none of which were so large. Mr. 
J. J. Davis measured one gall of P. 1tlmif11s11s collected at Villa 
Ridge, in Southern Illinois, J 1111e 4, 1892, and found it to be 
22 mm. long, 6 ¼ 111111. ,vide at widest point and 2 ¼ 111111. wide 
at the neck. 

:'.\Ir. Sanborn quotes the following description of the gall, 
which is the best available, for which reason I am glad to make 
u,e of it in this connection: 

"This gall occurs on the dorsal side of the leaf of the elm ( Ulmus 
amcricana ?) . The gall is large and elongated, tapering at both ends; 
sides sunken and irregular, clue to the thin wall of the central cavity; 
2% c. in height and r c. 111. at its greatest diameter. The walls ,:re of 
a leathery texture, green when young, turning to a straw color upon 
reaching maturity. The gall is firmly fastened to the leaf. The internal 
side of the galJ is conrcd with plant-lice which emerge through a crack 
which occurs along the side of the gall. or some few through the small 
opening on the ventral side of the leaf.·• 

The original "description'' occurs in an incidental manner in 
a foot note and as it is no longer easily accessible it is quoted 
entire as follows: 

"The Red Elm, or Slippery Ehr, as we have ascertained by c'os,~ and 
long-continued observation. never bears these cockscomb-like galls. But 
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there is occasionally found upon the upper face of its leaves in small 
numbers, a solitary gall with quite a thin rind, about an inch long, shaped 
much like one of those depicted in figure 86,* and hitherto undescribed. 
It is made by a species of pbnt louse belonging to the same genus 
(Pemphigus) as Fig. 88:r In Europe a well known elm-gaJJ (ulmi) 
is made by another genus of Plant-lice (Byrsocrypta, Haliday == Tet
rancura, Hartig). So that on the same genus of trees, the Eln", we have 
three distinct galls made by three distinct genera of plant-lice; the more 
general rule being that th,~ same genus of gall-makers attacks the same 
genus of plants. The above described gall on the Red Elm which we 
may call the Spindle-shaped Ehn-gall ( Ulmi fusus), was first brought to 
our notice by Dr. \Y. J\l. Smith of New York: but we have since found 
several specimens in South lllinois. The winged insect (Pcmphigus 
ulmi-fusus, n. sp.) which only measures 0.07 inch to the tips of the 
wings, and is of a uniform dusky color, occurred July nth. Out of 
28 specimens, two have both wings, and one a single wing veiner! pre
cisely like those of Erioso111a (Fig. 70, c. p. 82)-thus affording a prac
tical exemplification of how one genus of plant-lice may gradua11y in 
the course of indefinite ages merge into another.•· 

BIBLIOGRAPHY. 

1869. Pcmphigus 11/mifusus \Yaish :-Am. Ent. \-01. 1, page ro9. foot 
note. Original des::ription. 

1879. Pcmphigus ulmifusus, Thomas :-Rcpt. Ent. Ill. VIII, (Thomas 
III) page 153. Brief remarks. 

1887. Pcmphigus ulmifusus, Oestlund :-Aph. of Minn., page 2~'-· Listed 
for United States. 

1890. I'emphigus ulmifnsus, Packard :-Forest Insects, page 283. List 
of insects injurious to elm. 

1gor. Pemphigus ulmifusus, Hunter :-c",ph. of N. A., page 79. B:b
liography. 

1902. Pemphigus ulmifusus, Cook :-Galls and Insects Producing Them. 
Ohio Nat. Vol. II, Xo. 7, p. 265 and Fig. 14. a. b. Discussion 
of structure of gall. 

1903. Pemphigus 11/mifusus, Cook :-Galls and Insects Producing 'l'hem. 
Ohio Nat. VoL III. Xo. 7, p. 425 and Fig. 49, a. b. Discus
sion of structure of gall. 

1904. Schizoneura n. sp. :--Sanborn. Kansas Aphididac. pp. 28, 29 and 
Plate VI, fig. 41, 41a. First real description of thi, sptcies. 
Also a description of the gall by :.\Ir. Burrows. This ~;Jecies 
described and figured as Schi:::oncura from a specimen having 
M forked as is not un frequent with this species. 

1905. Pemphigus 11/mifusus, Cook :-The Insect Galls of Imliana. 
(From 29th Ann. Rcpt. of the Dept. of Geo!. and Nat. Re
sources of Ind:iana. 1904, pp. 801-867) p. 849. Bibliography 
in part. 

*A reference to the grape-vine filbert gall, Vitis coryloides. 
ti. e. Penzplzigus vagabundus. 
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P emphigus ulmif usus. \Vashburn roth 
Ent. (Washburn 4th) p. V. Fig. 2. 
leaf. 

Ann. Rept. of the State 
Photograph of galls on 

1908. Pemphigus ulmifusus, Jackson. A Synopsis of the Genus Pemphi
gus. Proceedings of the Col. Hort. Soc., p. 204. Bibliography. 
Brief description. 

1909. I' cmphigus ulmifusus, Gillette J our. Ee. Ent. Oct. Fig. IO, ant.enna. 

SCHIZONEURA AMERICANA 

Since the excellent account of Riley's so little work has been 
clone with this species that probably a total quotation of the 
original publication will be more valuable in this paper than 
anything else ,vhich is at present anilable. It is, therefore, 
given entire: 

''SCHIZO:',"£CR.\ • .\i\I£RIC.\:',"A 11. sp. 
"(Curling and gnarling the leans of the \Vhitc Elm ( Ulmus ameri

cana), forming thereby a sort of pseudo-gall. The curl made by a sin
gle stem-mother in the spring takes the pretty constant form of a rather 
wrinkled roll of one side of the young leaf, but, according as there is 
more than one stem-mother, or as several contiguous leaves are affected, 
the deformation assumes various distorted shapes, sometimes invc,iving 
quite large masses of the leaves). 

Browc1cAL. 
"There is a good deal of irregularity in the time of appearance of the 

different generations, but the general history of this species, as I have 
observed it for several years, is herewith given. There is much greater 
difficulty in fully tracing the life-history of one of these small creatures 
than might be supposed. They languish in confinement and ill 
bear handling. To trace their growth and movements in a state of 
nature requires vigilance and perseverance, and a great deal of time; and 
I have been fortunate, in my studies of this and the next species, in 
securing the patient aid of :\Iiss M. E. Murtfeldt of Kirkwood, Mo., a 
lady to whom I have already had repeated occasion to express my indebt
edness. 

"If, during the winter, we carefully examine the cracks and crevices 
of an American or \Vhite Elm that was badly infested with this leaf
curling species the previous summer, we shall be pretty sure to find its 
impregnated egg-a minute, dull-yellowish, ovoid object, about 0.5 mm. 
long ( Fig. 128, a), either free or still more or less effectually covered 
with the parent's dry skin, which faintly shows the insections that char
acterized the living female. The same spring influences that cause the 
leaf-buds to swell and open, likewise induce the hatching of this win
ter egg, and the little creature that issues from it instinctively crawls 
to the more terminal twigs and branches, and settles upon the first ten
der leaflet it meets with. It constitutes the stem-mother, or first genera-
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tion, and, stationing itself on the under surface of the leaf, very soon 
causes the same to swell and cnrl by the irritation and punctures of its 
beak. The curl is usually from !he lateral edge, and the more normal 
form it takes is shown at Fig. 128, c. It is, however, very irregular, and 
takes on many different forms, according as it is produced by oDe or 
several stem-mothers settling on the same leaf, and as it affects a por
tion of one leaf only or embraces several from the same bud. At first, 
pale yellowish-red with dark members, the r;tem-mother inc:eases in 
size more or less rapidly, depending to some extent on the development 
of the leaf. Moving about in her curled house, within which she is 
destined to live and die, this stem-mother goes through her last moult, 
and attains maturity about the twelfth clay from the time of hatc11ing. 
This period may be lengthened by unfavorable weather, as an indefin;te 
period of legarthy, both of plant and insect, may ensue, after hat,~hing, 
if the temperature be too low. The number of molts I have not definite
ly ascertained, but from analogy there will be three. Having attained 
maturity, she conunences [leopling her pseudo-gall with young at the 
rate of about one every six or seven hours, according to the tern pen! ure, 
increasing in bulk and prolificacy from day to day, until by the early 
part of ~fay, in the latitude of Saint Louis, she has attained her fullest 
development, and soon perishes. She may attain to nearly four milli
meters in length, and, with greatly swollen body, be almost as wide 
(Fig. 128, b). Her immediate issue, or the second generation, ar~ like 
her in many respects, hut ncn,r grow to be quite so large. The individ
uals of this generation soon accumulate in great numbers around her, 
and in their turn commence to bring forth young, some remaining with
in the original curl, others sca!tering to found new colonies. Their is
sue, or the third ge11cratwn. show certain marked structural differences 
from the first ( see de scrip! ion), and are destined to become w:inged. 

"During most of the month of ~fay, we may find, where large clus
ters of leaves are affected, the few more or less exhausted stcm-•rnothcrs, 
and these second and third generations in every stage of development. 
As the lice increase in number. the leaves no longer protect them but 
present on both sides multitudes of busy atoms-livid, old, and paler 
young-those with wings and those ge!ting wings-interspcr,;ed with 
white exm·iae, cottony secretion, and globules of pearly liquid. At the 
same time, in single curls of more terminal leaves. we may find the 
st"concl gen nation ,of wingless mothers surrounded by smaller colonies, 
all of which will become winged. The winged females (Fig. 128, d) are 
short-li1·ed, bringing forth a dozen or more pseudova at anrage inter
vals of about half an hour. The glossy pellicle !hat compresses al! the 
members of their newly-born issue is ruptured ycry shortly aflrr birth, 
and is worked off in the course of about ten minutes. Tl!ese fact;. are 
easily ascertained by confining the winged mother, but the exact posi
tions to which the pseuclova are naturally carried I have not been able 
to definitely learn; but we may rest pretty confident that they are con
signed both to the leaves and to the twigs. The young lice, forming 
the fourth generation, are very active, running swiftly in all directions. 
In color, they are at first of a pale and bright reel, but soon acqmre a 
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brownish tint. In general appearance, they resemble the young from 
the stem-mother. The beak is very long, thickened at the end, ,~ hich 
always projects beyond the tip of the abdomen, and terminates in a dckle
like point. Experiments made by attaching and confining these young 
to the trunk of the tree show that they do not flourish thereon, but nat
urally crawl out to the more tender, terminal leaves, which they imme
diately begin to curl. They may be found scattered over an iniested 
tree, with their beaks for the most part inserted in the tender leaf-stem 
or in the midrib on the under side, the leaf in such case already begin
ning to show the effect of the poisonous puncture. They are, however, 
able to sustain themselves on the tender bark of twigs alone, and may 
be found nearly fully-grown, there exposed to view and enveloped in the 
white cottony matter, which brushes off at the slightest touch. \Vhen 
full-grown, they commence reproducing, and their progeny, under favor
able circumstances, becomes exceedingly -abundant. The growing points 
of the tree are affected with larger or smaller colonies, crowding and 
covering both the surfaces of the leaves, the petioles, and the st~L1. I 
have known young Elm trees to be so thoroughly covered with these 
lice, in the earlier part of June, that not a single leaf was unaffected, and 
upon giving the tree the slightest jar there would be a perfect shower 
of the liquid globules excreted by the lice. At this season of th·:: year, 
when the lice are thus numerous, they may be found during the heat 
of the day actively crawling over all portions of the tree-a veritable 
migration, necessitated by the want of sufficient succulent leaves, but 
evidently premature and destined to be the death of the individuals par
ticipating in it, excessive multiplication here, as in all other cases, obliging 
the destruction of the excess. While the individuals thus wandering are 
mostly the younger ones, the migrating instinct seems sometimes to 
possess individuals of all ages, especially where the tree is badly affected; 
and that they perish is proved by the mass of dead lice which in s1Jch a 
case may be found around the base of a tree. So far as I have been able 
to learn by confining specimens of the fifth generation, which is very 
similar to the fourth, but with shorter promuscis, the fifth reproduces 
like the fourth without acquiring wings. The individuals of the sixth 
generation, on the contrary, all acquire wings, the pupa being active, with 
but a small amount of flocculence, confined to the posterior part of the 
body. The winged lice of this sixth generation abound during the 
latter part of June and the early part of July. They resemble those 
of the third generation, except that they are perhaps on the avr,rage 
somewhat smaller and paler, and less prolific. They instinctively con
gregate on the bark, and consign to the crevices, and sheltered parts 
thereof, their young, which, as in the fourth generation, are enveloped 
in a sort of pellicle. These young also resemble the young of the fourth 
generation in general form, but have very short and stout beaks. Instead 
of being active, they are quite sluggish, congregating in clusters in the 
sheltered portions of the bark, and being essentially bark-feeders. The 
color soon inclines strongly to salmon or orange, and, after two or three 
days of sluggish existence, they shed their skin, and become more ac-
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tive, penetrating more deeply into the interstices of the bark, and hud
dling together in groups of various sizes. They are now of a pale 
buff, or, more correctly, salmon color, the surface at first smooth and 
polished, but becoming in some instances slightly pulverulent. Si11.mlat
ing closely the color of the bark, and being quite small, they are not 
easily detected, unless in great numbers. A careful examination shows 
that they have entirely lost the beak, and that they consist of both males 
and females, the .females being the larger, and the males showing the 
genital characters given in the description. They live grouped together 
for several days with little motion, the female (Fig. 128, e) increasing in 
size by the enlargement of the single egg contained in her body. Both 
soon perish, leaving among their shrivelled bodies the shining, reddish
brown winter egg, either partially or entirely covered by the parent's 
skin. 

"On the 16th of June, 1877,-I met with an isolated tree at Malvern, 
Iowa, belonging to Mr. H. K. Follett, which had been very badly infested 
with this species. The winged individuals crowded the trunk, and had 
perished in such quantities around the base of the tree as to lie in a 
matted mass three or four inches thick, being greedily devoured by their 
numerous enemies. One could not break off the smallest piece o: the 
bark without finding the exposed interstices crowded with the salmon
colored sexual individuals. 

"Among the more prominent of the natural enemies of this sper,es, I 
have noticed, of Coleoptera, Coccinella 9-notata, Coccinella sanguinea 
(munda) Say, Hippodamia convergens, and several species of Scymnus. 
I also found feeding upon them the perfect beetle of Podabrns modes
tus, and the Hemipterous Cyllocoris scutellatus, Uhler, and Cr.psus 
linearis, Beauv. A Lepidopterous inquiline, namely, the larva of 
Semasia prunivora, vValsh is also quite common within the curled \Paves, 
feeding both on the lice and on the substance of the leaf. A large green 
Syrphus larva and several Clzrysopa larvae also prey upon them. 

DESCRIPTIVE. 

"Schizoneura amcricana (Fig. 128).-lmpregnated egg 0.5 111111. long, 
ga111boge-yellow, inclining to brown in color, with no especial external 
sculpture. 

"First generation.-Stem mother: Pale yellowish-red, with black mem
bers when first hatched; the red deepening and becoming purplich or 
livid with age. vVhen mature, averaging 3. 5. mm in length, globose or 
pyrifor111, with subobsolete honey-tubes and six dorsal rows of darker 
piliferous and tuberrnlous spots. Antennae 5-j ointed, joint 3 more than 
equalling 4 and 5 together in length. 

"Second generation.-Differing in no essential respect from the pre
ceding, except that the individuals do not attain so great a· size. Bright 
brownish-red when born, they soon become livid brown. 

"Third generation.-Mature, winged female: Alar expanse 5 to 5.6 
mm. Body dusky ,the abdomen slightly reddish; legs either dusky or 
yellowish-red. Antennae as long as head and thorax together, r~usky, 
rarely yellowish, not pilose, but with a few short setous points; 6-j ointed 
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the 1st and 2nd joints slightly bulbous; 3rd either surpassing or equal
ing in length the 4th, 5th and 6th together, which are subequal; the ter
minal joint usually the shortest, the apical sub-joint being normal, and 
in some cases sufficiently constricted to resemble an additional i oint; 
joints 3, 4, and 5 rather distinctly annulated the constrictions being 
generally quite deep, and producing a moniliform aspect, there being on 
an average 22 such on joint 3. Tarsi with the basal joint distmctly 
separated into a lobe, the claws strong, and in length twice the diameter 
of the tarsus. Wings hyaline: front pair with the veins becoming 0bso
lete at tips; stigma subhyaline, either of a yellowish tinge or somewhat 
dusky; stigma! vein starting from the middle of the stigma and normal
ly curved; cubital vein obsolete for nearly one-third its length, the fur
cal forming with it almost a point; the terminal distance between first 
and second discoidals equal to about five times that between their bases 
(often rather more) ; terminal distance between £urea! and cubital and 
second discoidal veins subequal that between stigma! and £urea! slightly 
shorter, that between second and first discoidal one-third greater, and 
about equal that between stigma! and tip of stigma. Hind wings with 
the subcostal vein almost straight, there being no curve where it gives 
off the discoidal veins, which are obsolete at their extreme base and not 
confluent with it. (The wing venation is very constant. Out of nearly 
100 specimens examined, I have found only an unusual shortening of the 
cubital in two individuals). The larva and pupa in this third generation 
differ from the winged insect in being more reddish and in having the 
antennae ringed with less distinct constrictions, in the legs being paler, 
in the claws being stronger, and in the basal joints of tarsus being 111ore 
connate with the terminal joint. They have a distinct annulated eleva
tion at each side posteriorly-a sort of pseudo-honeytube. vVhen first 
born they are of a pale dull yellow, and the antenna! joints are more 
nearly subequal in length. 

"Fourth generation.-That from the first winged females: Differs 
from the preceding in the promuscis being much longer, in the antennae 
having but five joints, the third being somewhat longest and the first 
the shortest, but all often being of much more nearly equal length, with 
no annulated constrictions. The color is tLOre decidedly orange. 1Nhen 
newly hatched, the thickened end of the pronmscis often extends one
half the length of the body beyond anus. The legs are also long and 
stout, and the basal joint of the tarsus is distinct, but not separated. 
The capitate hairs are obsolete. It is born with an enveloping pellide or 
pseudovum, and though of a bright red with pale leg·s at first soon be
comes brownish, with dark members. 

"Fifth generation-The counterpart of the second. 
"Sixth gencration.-Second winged: Resembles the third, but usually., 

rather lighter colored, with the wing-veins, the spinous armature of 
surfaces, and the constrictions of antennae less strong, and wit!t the 
third joint of antennae rather less in length than the terminal three 
together. 

"Seventh generation.-Trne sexnal individuals: Born within an egg
like pellicle. ·with stout promuscis reaching to between middle and hind 
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coxce; the antennae 5-jointed, with the joints subequal. Bark-feeding. 
Orange in color. Undergoing one moult and then being at once dis
tinguished from the other forms by the brighter orange-yellow color, 
the rudimentary mouth, the more simple eyes ( composed of three facets), 
by the shorter, 5-j ointed antennae, the joints subequal in length; by the 
shorter legs, with smaller claws to the tarsi, and more distinct terminal 
capitate hairs or pulvilli. The skin is transparent, the body filled more 
or less with fatty globules. The female is nearly pyriform, and aver
ages o. 4 mm. in length. A single egg is visible through the translucent 
skin, and, according to age, occupies more or less of the whole of the 
body. The male is narrower and smaller, the penis being bulbous, with a 
couple of spine-like genital clasps. 

"This species is very closely allied to the European S. ii/mi (Li,m.), 
and until I was able to compare it with actual specimens I was in doubt 
whether to look upon it as a mere variety or a distinct species. Judg
ing from Kessler's figure and description of the European leaf-curl, and 
by a figure sent me by Mr. Buckton, it differs from ours, rst, in bend
ing upward, i. e., the stem-mother settles on the upper instead of the 
under side of the leaf; 2nd, in having a number of small rounded or 
verrucose swellings. These differences in their dwellings are strongly 
presumptive of structural differences in the insects themselves; an,\ the 
fact that S. amcricana does not attack the European Elms, either in 
Shaw's Botanical Gardens at Saint Louis, or in the grounds of the De
partment of Agriculture, points in the same direction. Differences are 
indeed easily enough made out if we take the more or less imperfect 
descriptions and fignres of ulmi,* but are less apparent when the actual 
specimens are compared. The following are the more important differ
ences, least subject to variation, between the winged female of u!mi as 
compared with those of americana : u/mi is a longer-winged species 
averaging 7. 3 mm. in expanse; the abdomen, wing-veins, and stigma 
are darker; the terminal distance between rst and 2nd discoidals slightly 
greater; the 3d joint of antennae is relatively longer; the annulations 
are less deep and more numerous (those on 3d joint averaging 30); 
joints 5 and 6 are sm::,other, i. e., without annulations, but they are 
more setous; joint 5 is shorter than 4; the apical, narrowed part of 6th 
joint is relatively longer and more pointed; the subcostal vein of hind 
wings is less straight; the cubital vein is often continuous to very near 
the subcostal, while I have not found any tendency of the kind in 
americana, the tendency being in the opposite direction, or to become 
shorter ;the 2d discoidal of hind wings shows a tendency to fork; the 
booklets on costa of hind wings are 3 in number while in americana 
there are normally four ;t the legs are more setous." 

*"Koch's figure ( evidently copied by Kessler) is faulty in several re
spects, and fails to indicate the hook-angle of hind wings, or the corre
sponding thickening of front wings a fault that is, however, common to 
most of Koch's figures. 

t"These booklets get so easily broken off that they are not to be relied 
on; yet the normal number on most of the Pemphiginae I have examined 
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There seems to be but one significant point not entire}y settled 
in Riley's life-cycle account, and that is the natural location of 
the fourth generation (i'. c., tbe progeny of the spring migrants). 
\Vithout definitely proving it he states that "we may rest pretty 
confident" that the pscudova of the winged mother are consigned 
both to the leaves ancl to the tvvigs, for he says that this fourth 
r,cncration may be found on the tender leaf-stem or in the mid
rib on the under side. But of especial interest is his statement, 
"They arc, however, able to sustain themselves on the tender 
bark of the t\\'igs alone, and may be found nearly full grown, 
there exposed to view and e1welopccl in the white cottony mat
ter, \Yliich brushes off at the slightest touch." 

"\ltl1011gh I have no definite proof, it is my belief that Schi:::o
H1tra rilcJi as common with us in the tender bark of young elms 
i'. the summer form of amcrica11a. I can find no stable char
acter to separate rilcyi from amcricana and have for several 
years believed them to be the same species. Professor Gillette 
( H)Cf)) states that he "inclines to believe the two forms are 
one species" because he is unable to separate them \\'ith any 
certainty.* 

Riley figures the antenna of the second generation with 5 seg
ments and states that the 5th is the counterpart of the 2nd gen
eration. A collection of 5 apterous viviparous forms taken from 
the elm leaf curl, July 16, 1909, all had antenna 6-jointed. Fig. 
154. 

Prof. J. M. Aldrich ( 1901) gives a very important record of 
the cpring and return migration of anzcrica11a: 

"Some of the specimens in the Jcayes develop wings and fly to new 
locations during the early part of the summer; and about midsummer all 
the rest do the same, so the old leaf-nests are deserted. vVhere they 
go has not yet been found out. There is a closely related form in Eu
rope that migrates to grass and it is probable that ours do the same. 

"In September the return migration takes place. Last year it ";is a 
yery conspicuous affair in :\Ioscow, as all the trees, of whatcyer kind 
were surrounded by a hovering swarm of delicate, winged lice. These 
return migrants do not eat anything, and after a few clays their dead 
bodies were wry almndant on tbe trunks of many trees, filling the 

is 3, while in H onnaphis there are but 2. The fact that in Sc. americana 
there are 4 is therefore interesting, and of some value in this connec
tion.'' 

*Kotice, also, the comment on Schi:::oncura fodiens Buckton, p. 233 of 
this bulletin. 
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crevices of the bark. All that they do on their return is to bring forth 
a new brood of little lice. These young develop into the true egg-laying 
form, male and female. They are wingless and mouthless very small 
when grown, bright orange in color, and seem to have no object in life 
except the deposition of eggs, since they can not eat or fly. The eggs 
are placed in the deepest crevices of the bark, especially those tha, are 
tangential to the tree, and are not easy to find. The small lice perish 
after depositing eggs leaving only the latter to survive the winter. 

"Last fall the egg-laying brood were abundantly produced on all kinds 
of trees promiscuously. Their eggs must have been deposited on the 
same trees, but there is no evidence to show that the young can snbsist 
on any trees but the elm, so it is safe to assume that all on other trees 
perished. 

"The migration of this louse seems not to have been noticeJ by 
other entomologists. It was strikingly apparent last year with us.'· 

Sanborn ( 1904) describes carefully and figures the winged 
form of americana and adds: 

''This form was taken June 16, on the elm (Ulmus americana). They 
colonize the ventral side of the leaves, causing them to curl. ·when 
numerous they give the leaves a whitish appearance and cause the ter
minal ones to bunch together, which gives the lice more prot::~tion. 
\tVhen the leaves begin to turn yellow and look sickly from the .;ttack 
of the aphids, the latter are acquiring wings and beginning to migrate. 
This migration, according to my friend Mr. E. H. Tucker's observation, 
takes place most conspicuously about twilight, for he says: 'In the twi
light of the evening I took. several winged specimens. The air had float
ing in it numerous white insects. After capturing some I noticed that 
it was a cottony secretion which gave them their white appearance and 
also sustained them or caused them to be wafted along by the wind'. 
According to this statement, the flocculent material acts as a sail by 
which these insects are carried as well as by the aid of their wings." 

I have observed the migration from the leaf curl in mid-July 
at Orono. 

In the present paper, the object of which is not taxonomic, 
this species is treated under the name given it by Riley, although 
I am of the opinion of Thomas, who commented in regard to 
this, "it is doubtful whether it should be considered as dis
tinct"* from ulmi. Professor Gillette ( 1909) gives americana 
a~ synonym of ulmi of Europe. Perhaps a brief discussion of 
Riley's reasons for considering this distinctt may not be with
out interest. He states that: 

r. 'Ulini is a longer winged species averaging 7.3 mm. m 
expanse.' (Absolute size can hardly be held a specific distinc-

•tRiley and Monell on Aphididae. p. 9. 
*Thomas III Report, page 204. 1879. 
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tion. Many specimens of americana taken July I, 1909, in 
Maine attain 7 mm. wing expanse) .t 

2. 'With ulmi the abdomen, wing veins, and stigma are 
darker.' (This difference might perhaps be accounted for by 
the difference between newly molted and aged individuals). 

3. 'vVith ulmi the terminal distance between 1st and 2d dis
coidals is slightly greater.' 

4. 'With ulmi the 3rd joint of antenme is relatively longer; 
the annulations are less deep and more numerous,-those on 
3rd joir1t averaging 30.' (A Maine collection of aniericana. 
of July I, 1909, have III with a range of from 24-30 annula
tions. Professor Gillette figures this species with 35 annula
tions). 

5. 'vVith ulmi joints 5 and 6 are smooth, i.e., without annu-
1:::.tions, but they are more setous.' ( Maine collection of ameri
cana of July 1, 1909, have V and VI smoother than Riley's 
figure, VI being indeed with no annulations and V having 2 to 
7 and these not completely encircling the antenna), 

6. 'With ulmi joint 5 is shorter than 4.' (This is also the 
case with the aforesaid Maine collection of americana). 

7. 'vVith ulmi the apical, narrowed part of 6th joint is rela
tively longer and more pointed.' 

8. 'vVith ulmi the subcostal vein of hind wings is less 
straight.' 

9. '\;Vith ulnzi the cubital vein ( M) is often continuous to 
very near the subcostal, while I have not found any tendency 
of the kind in amcricana, the tendency being in the opposite 
direction, or to become shorter.' (Maine 1909 material of 
americana has wings very uniformly like fig. 152, ( comp. Buck
ton's fig·ure of ulmi), and no wing with Mas fig-ured by Riley. 
''Cubital vein of fore wings obsolete for some distance at base, 
rarely traceable its whole length." 0. W. Oestlund, Aphid. 
l\Tinn. p. 27, 1887). 

IO. 'vVith ulmi the 2nd discoidal of hind wings shows a 
tendency to fork.' ("Freak" venation is not uncommon with 
aphids). 

1 I. 'vVith ulmi the booklets on costa of hind wings are 3' 
in number, while in americana there are normally 4.' ("Those 

*For measurements of americana see comparison with rileyi footnote, 
page -- of this bulletin. 
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British insects which I have examined show also four hooklets 
on the lower wings." Euckton. British Aphides. Vol. III, 
p. roo, foot note to a reference to Riley's statement in regard 
tc, ulmi). 

I2. 'vVith ulini the legs are more setous.' 
It would seem that the relative differences noted by Riley 

may be locational or seasonal,-at least not specific. At any 
rate the 1909 Maine americana correspond more closely to 
Riley's I879 characterization of ulmi ( of Europe) than they 
do to his description and figures of americana. 

As to the differences in the leaf-curl or pseudo-gall of ulmi 
and americana a mistake has been recorded. Riley* says: 
"J ndging from Kessler's figure and description of the Euro
pean leaf-curl, and by a figure sent me by Mr. Buckton, it differs 
from ours, first, in bending upward, i.e., the stem-mother set
ties on the upper instead of the under side of the leaf; second, 
in having a number of small, rounded, or verrucose swellings." 

Kessler's figure is misleading because it is inverted, that is, 
the ventral surface of the leaf is placed uppermost on the plate. 
But his description of the gall in the same publication ( r~78) 

to which Riley evidently had not access, states explicitly enough 
that th~ insects are on the under side of the leaf. t 

Buckton's figure of ulmi leaf-curl, Vol. III, Plate CVIII, is 
misleading for the same reason,-it is inverted on the plate, 
v,·hich places the ventral side of the leaf uppermost. That 
Riley was mistaken nevertheless in thinking that the ulmi leaf
curl differed from that of americana in this respect is abundantly 
shown by the following citations. 

Koch, I857, p. 264, says of ul1ni, "die eine seite des Blattes 
s1ch unter,varts zusammenrollt." 

*Riley and Monell on Aphididae, page 8. 
T"Schizoneurn ulmi afficirt den gri:issten Theil der einen Halfte des 

jungen Blattes und zwar an der Unterseite der Zeit, wann dasselbe aus 
der Knospe hervorwachst. Dadnrch entsteht auch hier intercalares 
vVachsthum in der Art, dass die Zellenbildnng an und lang3 der 
Hauptrippe, aber in die Regel nicht bis an die Spitze und an den Grund 
des Blattes, am energischsten vor sich geht, wodurch der schon 
ausgebildete Rand sich nach der Unterseite des Blattes umbiegt und 
diese Blatthalfte mit der Zeit eine gelblich griine, wulstige Rolle bildet 
(Fig. s) ." 
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Buckton, evidently ,_.ith Riley's statement in mind but not 
clearly, states, Vol. III, p. 100:~"Prof. Riley describes an elm 
/\phis under the name of Schi:::oncura amcricana, and which he 
thinks is distinct from Sclzi:::oncura 11/mi of Europe. One pecu
liarity of this insect is, that it rolls the leaves from below up
,vards, from which I gatl1er that it feeds on the upper surfaces 
instead of on the lmwr, as with us." Buckton describes the 
leaf cnrl of ulmi ( p. 98) as "the leaf curl from above down
wards into a roll of a sickly yellow colour." 

Kerner, :-Jat. Hist. of Plants, Vol. II, p. 533, figures ulnii leaf 
curl ,vith the edge rolled uncler as ,vith amcrica11a. 

'fhe beautiful photograph of several leaves curled by ulmi 
( which would portray leaf-curl of amcricana perfectly) in Brit
ish Vegetable Galls by Ed,vard T. Connole!, 1902, is in accord 
with his description of the gall of this species, which reads in 
part ( p. 246), "The affected half of the blade of the leaf curls 
dmnrn·ards and under, forming an uneven but gracefully shaped 
rcll." He states also: "Elm leaves may occasionally be found 
where the blacle has rolled up,varcls ancl along the upper surface. 
They appear to be the work of the same species." This last 
accords with Buck.ton (Vol. III, p. 103) : "I have occasionally 
plucked leaves of tlie elm rolled from below 1tp7.rnrds, but I 
could not discover any unusual specific distinctions in the in
sects inhabiting them." 

Schi.:::011c11ra f odicns Ruckton, the currant root louse, has been 
recorded as the underground form of Schi:::oneura 1tlmi* for 
Europe and this point should prove suggestive for further ex
perimental observations with S chi.:::oneura amcricana. 

*1896. N. Cholodko\·sky. Z ool. An.~. No. 520. pages 508-513. 
1897. N. Cholodkovsky. Zoo!. An.~. No. 530. 
1907. J. Barsacq. Le Jardin. Vol. XXL, No. 498, p. 348, Nov. 20. 
1909. F. V. Theobald. Insect Pests of Fruit. pp. 221-222. 
1909. Albert Tullgren. Aphidologisclzc Studicn, p. 169. 

BrntIOCR.\PH Y. 

1879. Schi:::oncura amcricana Riley. Bui. U, S. Geo!. and Geograph. 
Survey. Vol. V, No. 1, pp. 4-9 and Plate I. Fig. 2. O,iginal 
description and fullest account yet given. 

1879. Schi:::onwra amcricaua, Thomas. (III) Report of the State En
tomologist Ill. VIII, p. 202. Quotes Riley's description d the 
seYen generations. Fig. 44 after Riley. Thomas concludes 
(p. 204) : "This as admitted by Prof. Riley is very closely 
allied to Schi:::oneura ulmi Linn, and it is doubtful whether it 
should be considered as distinct." 
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1879. Schizoncura ulmi Linn., Thomas (III) Rept. of the Stat<c Ent. 
Ill. VIII, p. 140. 

(1885. Schizoneura americana, Lintner. New Eng. Homestead, 4 July,) 
1885, v. 19, p. 269. 

1890. Schizoncura americana, Packard. Fifth Rept. U. S. Entom. Com. 
p. 219. Extract from Riley Bui. U. S. Geo!. and Geograph. 
Survey, Vol. V, No. r. 

1889. (1890.) Schizoneura amcricana, Perkins. Third Ann. Report 
Vt. Agric. Exp. Sta. pp. 160-162. Adapted from Riley. 
Bui. U. S. Geo!. & Geograph. Survey, Vol. V., No. r. 
Fig. 18 ( after Riley). 

(1890. Schi:::oneura americana, Perkins. Eleventh Rept. Vt. St. Board 
of Agriculture.) 

1895. Schizoneura americana, Piper. Bui. No. 17 Wash. Agr. Exp. 
Sta. p. 48. Brief account. 

1897. Schi:::oncura amcricana, Gillette Bui. Div. Ent. U. S. Dept. Agric. 
9 ( n. s.) : 78-79. Description of work. 

1898. Schi:::oneura amcricana, Gillette Bui. A. E. S. Colo. 47: 35-36. 

1899. 

Account of work. Economic treatment. Fig. 32 photo of 
work. 

(1900.) Schi:wncura americana, Harvey. Bul. Me. Agr. Exp. 
Sta. No. 6r. Indem. Ann. Rcpt. of Me. Agr. Exp. 
Sta. for 1900, p. 32. Mentioned as abundant. Photo
graph of leaf curl. 

1900. Schizoneura americana, Lugger. Bui. No. 69. Minn. Agr. Exp. 
Sta. Id. 6th Ann. Rept. St. Ent. of the St. Exp. Sta. Univ. of 
Minn. pp. 168, 169. Fig. 148 after Riley. 

r9or. Schizoneura america11a, Aldrich. Idaho Agric. Exp. Sta. Feby. 
Bui. 26, pp. 20-22. Records summer and fall (return) migra
tion and describes true sexes. Suggests that alternate host 
plant may be grass. 

1901. Schi:::oneura americana, Cockerell. Bul. 38. Arizona Agr. Exp. 
Sta. p. 265. Mere mention. 

1902. Schi:::oneura americana, \Need. Bui. No. 90. N. H. Agr. Exp. 
Sta. p. 37. Brief account and photo of curled leaf. 

1902. Schizoncura americana, Cook. Galls and Insects Producing 
Them. Ohio Naturalist. Vol. II, No. 7, p. 265 and Fig. 12. 
Discussion of structure of gall. 

1903. (1904.) Schi:::011eura amcrica11a, Washburn. Bu!. No. 77. Minn. 
Agr. Exp. Sta. Injurious Insects in 1902. Idem. II th 
Ann. Rept. State Ent. of Minn.) p. 45. Mere men-
tion. 

1904. Schizonrnra americana, Sanborn. Kansas Aphid. pp. 25-26, Plate 
VI, fig. 37. Description of winged form and record of wigra
tion. 

Schizoneura americana, Cook. 
Them. The Ohio Naturalist. 

Galls and Insects 
Vol. IV, No. 6. 

Producing 
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1904. Schi:::oncura a111crica11a, Cooley. roth Ann. Rept. l\Iont. Agr. 
Exp. Sta. pp. 43-45. Discussion of work. Life history with 
reference to Riley. 

1905. Sclzi:::oncura amcricana, Cook. The Insect Galls of India,1a, p. 
851-bricf mention with reference. (From 29th An:1. Rcpt. 
of the Dept. of Geo!. and Nat. Rcsonrces of Indiana 1904, pp. 
801-867). 

r905. Sclzi.~oncura cm1crica11a, Felt. N. Y. St. Mus. Memoir 8: pp. 172, 
I7i-r78. Description of leaf curl, and life history ad,:pted 
from Riley. 

1909. Sclzi:::011cura ulmi (americc:na), Gillette. Journ. Ee. Ent. Oct. 
Fig. r6. Antenna. 

SCHIZONEURA RILEY! 
Eriosoma 11!111i Riley. 
( Fmmcl clustered in woolly bunch'es on trunk ancl branches of 

_rnu1g elms-U!mus amcricana, causing knotty growth. Fig. 
10_'<). 

DESCRIPTIVE. 

---? generation, apterous v1v1parous form. Head. an
tenna, and thorax light brown. Legs light brown with dusky 
points. Abdomen brown and wry floeculent. Antenme 6-jointed, 
ITI, 0.22 mm.; IV, 0.08 mm.; V, 0.09 mm.; VI, o.r mm. Total 
body length 2 mm Color clec·cription from live mature speci-
111e11s examined August 4, 1906. Measurements from balsam 
1110l111tS. 

Habitat,-Closely packed in woolly bunches on trunk and 
bra11ch2s of yotmg· elm, causing knotty growth of wood. Maine 
collection nurnbers,-1\phid 69-05, Aphid 95-06, Aphid 89-08. 
---? generation, rningcd 'uiz.-iparous form. Head and eyes 

black. Antenna':' black, 6-jointecl, III, 0-4 mm.-0.5 mm.; IV, 
cu 1 r:1111.-0.135 mm.; V, 0.13 mm.; VI, 0.09 mm.-o.II mm. 
I\ umber of annulations, IlI, 17-22; IV, 4-6; V, 7-9; VI, 3-4. 
Prothorax am! thorax black. \Ving expanse, 6.25 mm.-6.50 
nmi. \" eins 5lencler and light brown. Shape of wings and 
trend and extent of veins as in americana (Fig. 157). Femora 
dl,sky at distal part, tibia very pale, tarsus dark. Abdomen 
clicrk brown and flocculent. Color description from live speci-

*For comparison the antenna of Sc/Ji:::onrura amcricana of Maine col
lection 5-09-July r. 1909, is gi\·cn: III, 0.4 111111.-0.5 mm.; IV, o. r8 mm.
o. Jg 111111.; V, o. rs 111111.-0. r65 mm.; VI, o. r3 mm.-0.14 mm. Annula
tions III, 24-30; IV, 8-rr; V, 4-7; VT, with irregular ridge at base of 
,.pur. \Ving expanse 6.5 mm.-7.0 mm. 
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mens examined August 4, 1906. Measurements from balsam 
mounts. 

Habitat,-Pupce developing in woolly bunches on trunk and 
branches of young elm together with apterous viviparous form 
just described. 

Maine collection number, Aphid 95-06. 
---? generation, true sexes. The minute apterous ovi

parous females are born with a beak which is lost with the first 
( and only) molt. They have a 5-jointed antenna. Total length 
of body o.8 mm. This form lays but a single egg. The ap
terous males are but 0.55 111111. long and their bodies are slender. 
Their antennce and legs are relatively much longer than those 
of the female. Antennce are 5-jointed. Mature male without 
beak, this being lost at molt. Described from types taken Sept. 
23, 1908. (Figs. 161, r62). Maine collection number, 89-08. 

The original description of this insect is as follows: 
"The vVoolly Elm-Tree Louse-Eriosoma itlmi, n. sp. 

(Homoptera Aphidae.) 
"The White Elm is subject to the attacks of a woolly plant louse be

longing to the very same genus as the preceding. This insect appears 
to be quite common in our State as well as in Illinois, for I have known 
several elm-trees on Van Buren street in the city of Chicago to be killed 
by it, and every tree of this description, around the court house in St. 
Louis was more or less affected with it last summer. The lice congre
gate in clusters on the limbs and the trunks, and cause a knotty •mnat
ural growth of the wood, somewhat similar to the knots produced on 
the roots of the apple-tree by the other species. They are mostly found 
sunk in between the crevices formed by these knots, and the· punctures 
of their little beaks cause the sap to exude in the shape of little silvery 
globules, which may generally be found dispersed among the knots. The 
down or woolly matter is secreted by them from all parts of the body, 
but especially from the posterior part of the back. It is of an intense 
white color, and is secreted in such profusion that it usually cove,·.s and 
hides the lice, and when they are numerous, gives the limbs from a 
distance the appearance of being covered with snow. They make their 
appearance during the latter part of May, and by the latter part of June 
the winged individuals may be found mixed up wi~h the larvae and 
pupae. I have experimentally found that a washing with a weak solution 
of cresylic acid soap will kill them instantly, and they are thus easily 
exterminated. They are also preyed upon unmercifully by the larvae of 
an undescribed species of Lacewing fly (Chrysopa eriosoma of my MS.). 

"Eriosoma ulmi, N. Sp.-Color dark blue. Length to tip of closed 
wings, exclusive of antennae, 0.12.* Wings hyaline, three times as 

* i. e. inch. 
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long as wide, and more pointed at the ends than in E. P11ri. Costai and 
subcostal veins, and that bounding the stigma behind, robust and black. 
Discoidal veins together with the 3d forked and stigma! veins, all sicnder 
and black, the forked vein being as distinct to its base as are the others, 
with the fork but 1-3 as long as the vein itself and curved in an 1.ippo
site direction to the stigma! vein. Antennae 6-jointed and of the same 
color as the body; joints 1, 2, 4, 5 and 6 of about equal length, _ioint 3 
thrice as long as either. Legs of the same color as body. 

The young lice are narrower and usually lighter colored than the 
mature individuals, varying from flesh or pink to various shades of blue 
and pnrple." 

BlOLOGfCAI, AND DrscuSSIOK. 

The number of generations of rileyi has not been ascertained 
The following records of my l\Iaine collections do not throw 
1w1eh light on this subject, but they are perhaps better than 
nothing. 

Aphid 69-05. Sept. 2, 1905. Present in great numbers in woolly clusters 
along trnnk of small elms at Orono. Apterous viviparous form and 
nymphs. This material was determined by l\Ir. Perganrl = as 
Schi~·o11cura rilc31i during the winter of 1905-06. 

Aphid 95-06. August 4. 1906. Orono. Apterons and alate forms 
present on trunk of young elm. 

Aphid 7-08. June 1G, 1908. \Voolly mass on trunk of small tlms. 
\Vinged vi 1·iparous forms just developing from pupae. 

Aphid 89-08. Sept. 23, 1908. Orono. Apterons viviparous for:J1s in 
woolly bunches on trunk and branches of young Ulmus amcricana, caus
ing knotty gro,1·th. The progeny of these apterons forms were the true 
sexcs.-apterons oviparous females and apterons males. Eggs were 
plentiful under the bark. 

T t \Yill he noticed that there are t\vo generations of winged 
forms, one in J 1111e and one in :\ugust, and that apterous vivi
parous forms were present during the same time. 

T\ ot enough structural difference •is fonncl to separate rileyi 
from amcricana, and I am inclined to consider them the same 
species. Professor Gillette ( 1909) has made this same sug
gection. Figures are given of antenn;:e and wings of Maine 
material of ri! eyi and americana ( figs. I 52, I 53, I 57; I 54, I 59; 
I 55, 158), for pnrposes of comparison. The ,vings are prac
tically identical. The antenna! differences might seem more 
significant except for the fact that Riley's description of the 
antenna of america11a* fits in every particular more nearly my 
fall collection of rile'j'i than it does my spring collection of 

"'See page -- in this bulletin. 
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ainericana. The differences in venation cited by Riley will not 
hold for Maine material, as M has so far been found to be 
obsolete at base in both rileyi and americana. Moreover Pro
fessor Oestlund records an occasional complete M for ainericana 
( 1887). However, absolutely no biological evidence has been 
recorded which would serve to link rileyi and americana and 
they should undoubtedly be held separate until careful experi
mental rearing evidence has definitely settled this point. If 
americana should prove to be a synonym of rileyi and rileyi 
should prove to be a synonym of ulmi of Europe, we should 
have a curious reversion of ulmi Riley of America to ulmi Linn. 
of Europe. 

BIBLIOGRAPHY. 

1868. ( 1869). Eriosoma ulmi Riley; Rept. Ins. Mo. I: 123, 124. Ac
count of work and original description of winged 
forms and young lice. Remedies. 

1876-1879. Schizoncura rileyi Thomas. Trans. Ill. Hort. Soc. 1876, 
p. 191; id. Rept. Ent. Ill. 8: 136, 137, 1879, 110111. nov. 
for Eriosoma ulmi Riley. Systematic discussion and 
description of work. Description of insect quoted 
from Riley. 

1885. Schizoneura rileyi, Forbes. Rept. Ent. Ill. 14: II4. 
1887. Schi:::011eura rilcyi, Oestlund. Aphid. Minn. p. 27. Description 

of winged form and pseudo gall. 
1888. Schizoneura rileyi, Lintner. 3rd Report, p. 125. 
1890. Schizoncura rilcyi, Packard. Fifth Rept. U. S. Entom. Com. 

Wash. Original description of insect quoted. 
1897. Schizoneura rileyi, Lintner. 13th Report, p. 374. Mere mention. 
1901. Schizoncura rileyi, Hunter. Aphid of N. A., p. 84. Bibliography 

in part. 
1905. Schizoneura rileyi, Felt, N. Y. St. Mus. Memoir 8: pp. 172, 192. 

Brief description of work and remedies. 
1909. Schizoncura rileyi, Gillette. Journal Ee. Ent. Oct. Suggest., that 

it may be same species as Schizoneura ulmi (americanl!). 
EXPLANATION OF PLATES. 

Fig. 126. J'etrancura (colophoidea) graminis. Gall collected from 
Ulmus americ01za. Orono, Maine. July 8, 1909. 

Fig. 127. Tetraneura ulmisacrnli. Galls collected from Ulmus montana 
var. Camperdown pendula. Orono, Maine, July 6, 1909. 

Fig. 128. "Schizoneura americana: c, c, leaf showing curl-nat. size: 
a, winter egg; b, stem-mother; d, winged female; i, her antennae; j, her 
tarsus; e, true female, ventral view showing solitary egg; g, her tarsus 
from beneath; f, anus and genital points of male; h, antennae of 4th 
generation-all enlarged." After Riley.· 

Fig. 129. Colop ha ulmicola: a, leaf showing galls from abov~ and 
beneath-nat. size; b, impregnated egg surrounded by skin of true fe
male; c, newly born young of 2d generation, ventral view; h, its an-
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tennae; d, pupa of same, dorsal view; e, winged female; f, her antennae; 
g, antennae of stem-mother~all enlarged." After Riley. 

Fig. 130. Colop/za ulmicola (cragrostidcs). Specimen taken on era

grostis sp. Squaw Creek, lowa, 9-9-93, by F. A. Sirrine. Note that 
abnormal left hand antenna has but 5 joints. 

Fig. 131. C olopha ulmicola. Stem mother from cockscomb gall on 
cork elm. Collected at Iowa Agr. Col.,7-4-'93, by F. A. Sirrine. 

Fig. 132. C oloplza ulmicola (cragrostidis). Apterous viviparous form 
from root of }jragrostis. ro-8-'92. Collected by F. A. Sirrine. 

Fig. 133. Tctrancura graminis (colophoidea). Apterous form not 

stem-mother from galls. See page 209. 

Fig. 134. Tctrancura graminis. Specimen collected on Aira cacspitosa 

in flocculent clown by J. T. :\Ionell, October II, 1876. St. Louis, 1'-.Io. 
Fig. 135. Colop ha ulmico/a ( cragrostidis) antenna. Specimen from 

Eragrostis fra11kii bred in Lab. Iowa Agr. Col. 9-20-'93, by F. A. Sirrine. 
Fig. 136. Colopha 11/micola, antenna. Specimen from cockscomb galls 

on cork elm. Collected Iowa Agr. Col. 7-4-\13 by F. A. Sirrine. 
Figs. 137, 138. Tctraneura graminis. \Vings of migrants collected 

on bark of Ulmus am:-ricana. Iowa Agric. College ro-4-'02 by F. A. 
Sirrine. 

Fig. 139. Tetrancura graminis (colothoidea). From slide labeled 
''Tetrancura ulmi from cockscomb gall on Ulmus amcricana." Specimen 
collected at Iowa /\gr. Col. 0-:27-'03 by F. A. Sirrine. 

Fig. 140. Tctraneura graminis. Antenna of Fig. 134. 
Fig. 141. Tctra11cura grn111i11is, t.rne iemale. On bark of Ulmus 

amcncana. Collected at Iowa Agr. Col. ro-4-'92 by F. A. Sirrine. 
Fig. 142. Tctrancnra graminis ( colophoidca). From slide labeled 

"Tctrancura ulmi. Stem-mother. From cDcksco,1°h gall on Ul11ws r,mcr

ica11a." Collected by F. A. Sirrine, G-27-'93 at Iowa :\gricul,nr:.-.1 Col. 
Figs. 143, 144, 145. TctraJ1e1tra gra111i11is. Larvae on roots of l.cersia 

'iJirg1n1ca. Collected by F. A. Sirrine at Iowa Agric. Collcf;'e. 9-30-'92. 
Fig. 146. 1-'cmplzigus 1tl111ifusus. Normal vrnation. Collected at 

LeRoy, Ill., by J. J. Da\·is. Fig. 147. \Vings. IIincl wing normal. Fore 
wmg with rd branched near tip. Collected at LeRoy, Ill., by J. J. Davis. 
Fig. q8. Anter:na of migrant. Coll,0 ctccl at LeRoy, Ill., hy J. J. Dzffis. 
Fig. q9. Antenna of pupa, s~e page 221. Collectecl in J\Iinnesota by 
0. W. OcstlLmcl. Slide 125-08. Fig. 150. Call collected in :\Iinncsota 
by 0. \V. Oestluncl. 

Fig. r5r. Schi.~011e1tra a111cricm1a. Leaf Cl'rl of tliickly infested tree 
causing a bunching or rosette of the lca\·es. Orono, July 7, 1909. Fig. 
152. Fore wing. Fig. 153. Hind wing on smaller scale. Fig. 154. 
Six-jointed antenna of apterous viviparous form. July r6, r009. Fig. 
155. ,\ntcnna of winged form. Fig. 156. Typical ''Leaf curl" caused 
by this insect. 

Fig. 157. Schi::.:011cura rileyi. \Vings. Fig. 158. Antenna of winged 
form. Fig. 150. Six-j ointcd antenna of apterous form. Fig. 160. Six
j ointecl antenna of pupa. Fig. 161. Male. Fig. 162. Female. Same 
magnification a 0 m11le. Fig. 163. \Voolly colo:1y on young elm. Sept. 
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23, 1908. Orono. Apterous viviparous forms which give birth to the 
true sexes. 

Fig. 164. T etranwra ulmisacculi. Migrant from gall. Fig. 165. An
tenna of foregoing. (a) one of the common variations of VI showing 
"run-together'' annulations. Fig. 166. Antenna of pupa. (a) showing 
annulations of mature antenna through the pupal skin. Fig. 167. Stem 
mother. Fig. 168. Antenna of stem mother. 

Fig. 169. Tetrancura graminis (colophoidea). Migrant from gall. 
-Fig. 170. Antenna. Fig. 170 (a) reverse side of IV showing armula

tions. Fig. 171. Antenna of pupa. Fig. 172. Stem mother. Fig. 173. 
Antenna. Fig. 174. Apterous viviparous form not stem mother fre
quently found in gall. ( See page 209.) Fig. 175. Antenna of fore-
going. 

Fig. 175. Colop/ta ulmicola. Antenna. II-VI. 
J. T. Monell. Specimen coliected July 2, 1876. 
co-type of the genus Colopha." 

Slide (r57) lent by 
St. Louis. "Type or 

Fig. 177. Antenna III-VI of specimen collected June 12, 190Q, at 
Lawrence, Kansas. Specimens given by C. P. Gillette. 

Fig. 178. Coloplia ulinicola. Antenna III-VI from specimen collected 
at LeRoy, Ill., July ro, 1907. Fig. 178 (a) Antenna V-VI of second 
specimen in same collection showing variation in annulations common to 
this species. Slides lent by J. J. Davis. 

Fig. 179. Coloplza ulmicola. Antenna I-IV of stem mother removed 
from gall. Slide (7-4-93. I. A. C.) lent by F. A. Sirrine. Antenna! 
measurements I, 0.035 111111.; II, 0.04 mm.; III, o. l 111111.; IV, 0.06 111111. 

Fig. 180. C olopha ulmicola (eragrostidis). Antenna. (I-IV) of 
apterous viviparous form from root of Eragrostis. Slide ( ro-8-92) lent 
by F. A. Sirrine. Antenna! measurements I, 0.025 mm.; II, 0.025 mm.; 
III, 0.035 111111.; IV, 0.035 111111. 

Fig. 181. T ctrancura gram in-is, antenna I-IV of true female, previous 
to molt. Slide (ro-4-'92) lent by F. A. Sirrine. Fig. 182. Distal tip 
of leg of true female previous to molt, showing capitate hairs. Slide 
( ro-4-'92) lent by F. A. Sirrine. Fig. 183. Antenna I-V of larva on 
roots of Leersia virginica. Slide (I. A. C. 9-30-'92). Slide lent by F. 
A. Sirrine. 

Fig. 184. Tetraneura graminis (colophoidea). Normal venation* 
1987 fore wings out of 2000 examined had this venation. 

Figs. 185-197. Tetrancura graminis (colophoidea). Abnormal vena
tion. The 13 wings out of 2000 examined which deviated from the nor
mal. In even these 13 cases the wing on one side was normal. 

Note: Figures r64 to 172 were drawn by Miss Charlotte M. King. 
Photographs were taken by Mr. R. Hammond. 

*For Comstock-Needham terminology of Aphid wings the reader 
is referred to "Homologies of the Wing Veins of Aphididae, Psyl!idae, 
Alenrodidae an-d Coccidae." Annals Entomological Society of America. 
Vol. II, No. 2. 
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BULLETIN No. 182 

FOUR RARE APHID GENERA FROM 1\IAINE."' 

BY EDITH M. PATCH. 

It often seems safer to describe American species of aphids 
as new and run the risk of a synonym than to record them 
under existing European names and thus incur the possibility 
of confusion. S. glyceriae, M. abietinus and S. oblongus, 
however, are very characteristic, the European descriptions are 
careful, apparently there is no confusion in European literature 
in regard to them and each occurs in Maine on the identical 
genus of food plant upon \Yhich it is recorded in Europe. I am 
venturing, therefore, to present them under their Old World 
names trusting that they may be able to keep them. M astopoda 
pteridis though well known on account of its peculiar structure 
has been so seldom met with that it is appropriately included in 
this group of rare genera. 

SIPHA GLYCERIAE. 

1843. Aphis glyceriae Koch. 
1860. Sipha glyceriae Passerini. 

This most remarkable aphid excited my curiosity when I first 
came upon it on account of the fact that many of the aphids 
were completely submerged in the water on dead blad1:s of 
grass and apparently in no wise disturbed or inconvenienced by 
this circumstance, but were to all appearances as comfortable as 
those above water on live blades. 

In structure this species is no less striking than in habits. 
The body is very flat and appressed to the leaf. The entire 
body is armed with stout spines. The cornicles are circular 
openings elevated very slightly above the surface ,of the ahdo-

*Papers from the Maine Agricultural Experiment Station: Entcmol
ogy No. 44. 
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men. The beak is stout and short extending to the second 
coxa. The 5-jointed antenna is short, not reaching the abdomen. 
The eyes are small but prominent as they protrude conspicuous-
1 y from the sides of the head. The wings are transparent, nar
row and much longer than the body, the venation is practically 
that of M acrosiphum. It is a green species with the abdomen 
dotted with darker green. 

The single large collection made by the writer was taken June 
22, 1909, from rush, Juncus sp., growing in a marsh pool at 
Orono. Alate and apterous viviparous forms, nymphs and 
pupae comprised this collection. Figures 198-205 present 
photo-micrographs and drawings of this species. 

Measurements made from balsam mounts are as follmvs :
Apterous viviparous farm: Total length 2.25 mm.-:2.55 mm. 
Antenna I, 0.06 mm.; II, 0.075 mm.; III, 0.21 mm.; IV. 0.1 
mm.; V (base) 0.11 mm., (spur) o.II mm. No sensoria except 
distal ones of IV and V. Fig. 204. 

Winged viviparous farm: Total length 1.95 mm. Length 
of fore wing 2.85 mm. Length of hind wing 1.56 mm. Anten
na I, 0.05 mm.; II, 0.05 mm.; III, 0.18 mm.; IV, 0.125 mm.; 
V (base) 0.1 mm., (Spur) 0.125 mm. III with about 6 iarge 
circular sensoria. Distal sensoria on IV and V. The peculiar 
sensoria on V are well shown in figures 203-203a. 

Antenna of pupa much like that of the apterous form. 
Fig. 205. 

MINDARUS ABIETINUS Koch. 

The first collection of Mindarus in Maine was a single winged 
specimen taken at Orono June 16, 1905, from leaves of White 
Pine ( Pi nus strobus). This was kindly determined by Mr. 
Pergande as M indarus ( S chizoneura) pinicola Thos. the follow
ing winter. The next pine collection of this species made by 
the writer was near Orono June 30, 1909, when a single winged 
specimen was again taken upon a pine needle. These accord 
with the description of the winged form by Thomas and also 
with careful additional notes, measurements, and camera lucida 
drawings made by Mr. J. J. Davis from the type specimen* and 
kindly sent me. 

*In the collection of HI. St. Lab. of Nat. Hist., single winged specimen 
in balsam labeled "Pine Carb(ondale, Ill.) April 20, 1878." 
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However on June II, 19(>8, a large collection of pale green 
pupae on the tips of balsam fir was brought to me. Many of 
these molted during the night and the winged aphids proved 
to be Mindarus and to all appearances abietinus Koch described 
from Abies in Europe. On June 14, 1909, a large collection of 
pupae was made by the writer from balsam fir and winged 
forms were again secured. These accord with the type speci
men of pinicola Thomas and it is probable that the pine and the 
balsam 1\Jindarus are the same species, though biological proof 
is yet lacking. Late in May, 1910, Mindarns abietinus occurred 
in enormous numbers at Orono both on balsam fir and spruce 
(Picea canadensis). The new growth became badly "ruffled" 
on infested twigs. 

Pupa:-Body pale green and very pulverulent. Total length 
2 mm. Antenna pale proximal half, dusky distal half, extends 
to middle of thorax. I, 0.075 mm.; II, 0.06 mm.; III, 0.21 mm.; 
IV, 0.11 mm.; V, 0.14 mm.; VI, 0.165 mm. Eyes dark. Beak 
extends to base of 3rd coxae. Wing pads a little dusky. Legs 
with femora and tibiae pale yellowish, tarsi dusky. Abdomen 
with fine white silky tufts in lateral rows on each side. Eight 
large wax gland areas occur in a lateral row on each side of 
abdomen. Other similar areas occur on the dorsum. These 
areas are somewhat circular and comprise about 80 or less 
minute wax pores. Color description from live specimens. 
Measurements and details from balsam mounts. Maine collec
tion numbers 5-08 and 15-09. Figures 207, 2II, 212. Habits 
and Habitat. Curling new tips of balsam fir (Abies balsaniea 
Mill) and causing twip tips to look downy. Honey dew 
excreted in large quantities. June. 

Migrant, A late Vfriparo11s <j! :-Head pale green, eyes dark. 
Beak extends to 3rd coxa. Antenna extends to abdomen. I, 
o.o6 mm.; II, o.o65 111111.; III, 0.36 mm.; IV, 0.225 111111.; V, 
0.23 mm.; VI, 0.225 mm. III with about 12 large quasi trans
verse sensoria in an even row, extending nearly the whole length 
of III. IV, V and VI each with large sensoriurn at distal por
tion. The sensoria grouped about the large terminal sensorium 
of VI are distinct and separate. Spur of VI about one-third the 
length of the basal portion. IV, V, VI slightly irnbricated. 
Thorax brown dorsal and ventral. Wings pale with dark but 
delicate veins. Stigma very long, curving to a point near distal 
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tip of wing. R
8 
* long and not much curved. M with 2 branch

es like Schi:::oneura and obsolete at base. Cu and A both slightly 
curved making the cell between them slightly oval. Costa! 
margin of wing strongly arched. Hind wing broad, venation 
practically as in Schizoneu.ra. Length of wing about 3 mm. 
Legs with proximal half pale, distal part dusky, tibiae and tarsi 
dark. Abdomen pale green, pulverulent. Total length of body 
about 2.r mm. Color description from live specimens. Meas
urements from balsam mounts. Maine collection numbers 5-08, 
r5-09. Figures 206, 208, 209, 2ro. 

Apterous viviparous ~- Body pale green, pulvernlent. Length 
2 mm. Antenna I, 0.07 mm.; II, 0.07 mm.; III, 0.15 mm.; IV, 
0.085 mm.; IV, o.rr mm.; VI, o.r4 mm. 

This form was present thickly packed in tips of balsam fir 
and spruce in May, r9ro. They matured about May 25. The 
honey clew was so abundant that the trees could not be touched 
·witbout a sticky shower resulting. Maine collection numbers 
2I-IO, 22-IO. 

Ha bits and Habitat. Developing in curled tips of Abies bal
sa111 ea Mill and Picea cana,densis Mill. Migrating from infested 
Picea canadensis tvvigs about mid-June, immediately after ac
quiring wings. 

Professor 0. vV. Oestluncl has collected this same species near 
the Pacific Coast. 

BIBLIOGRAPHY FOR THIS GENUS IN AllIERICA. 

I879. Schizoneura pinicola Thos. Rept. Ent. Ill. 8 (Thos. 3) p. r37. 
Original description. 

r887. Schizoncura pinicola Oestlund. Aphid. Minn. p. 30. Listed as 
not found in Minn. 

I890. Schizoneura pinicola Packard. Forest Insects. -P- 804. 4-line 
quotation from Thomas. 

1899. Schizoneura pinicola Chittenden. Bu!. Div. Forestry, U. S. Dept. 
Agric. 22: 60. Mere mention. 

1899. Schizoneura pinicola Britton. 22d Ann. Rept. Conn. Agr. Expt. 
Sta. for r898. Brief account of an infestation of pine in 
Connecticut. Doctor Britton kindly informed me May 13, 
19ro, that the species concerned in this infestation wa.; not 
given detailed study. 

*For terminology of wing veins, the reader is referred to Homologies 
of the Wing Veins of the Aphididae. Ann. of the Ent. Soc. of America, 
Vol. II, No. 2 .. 
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1901. Schizoneura pinicola Hunter. Aphid. of N .A. p. 83. Bib
liography. 

1903. Schizoneura pinicola Clarke. List of Cal. Aphid. Can. Ent. Vol. 
35. No. 9. Listed for California. 

1900. Schizoneura pinico/a Felt. Insects affecting Park and Woodland 
Trees. 2: 753. Mere mention. 

1909. J..findaru~ abietinus, Patch. Homologies of the \Ving Veins of 
the Aphididae. Ann. of the Ent. Soc. of Am. Vol. II, No. 2. 

pp. 14, 15. Figs. 18, 19, 20. Disn1ssion of the tracheatio•.1 and 
nnation of the wings. 

SYMDOBIUS OBLONGUS. 

On July 17, 1908, this striking species was collected at Orono 
where it was found to be gregarions upon the branches of 
birch ( Bet11la pap}11f era i\Iarsh). It occurred largely upon the 
grmvth of the previous season, and was difficult to collect on 
account of its tendency to drop from the .branch at the slightest 
pr. Kymphs, pupae. and apterous and alate viviparous forms 
were taken in this collection. On c\ugust 20, 1908, a second 
collection of the aptcrous ,,iviparons form was collected from 
the branches of birch (Bct11la papyifera Marsh) where it oc
curred in small colonies. The broad white bands on the dark 
antennae and the heavy shadowing of the wing veins make this 
a distinctive species. 

Alate ,z•h•iparo11s form. Head brown ,vith red eyes. Antenna 
,_.ith I, II, III dark and IV, V, VI with proximal portion white 
and distal portion dark making a distant and conspicuous band
ing. I, 0.105 mm.; II, 0.055 111111.; III, 0.7 mm.; IV, 0-45 mm.; 
V, 0.4 111111.; VI (base) 0.2 111111., ( Spnr) 0.2 mm. ::J otice that 
the spur is very short. III, IV, V and VI are imbricated. 
About 15 protruding sensoria occur in a row on III, single 
large sensorinm at distal part of V. VI with usual sensorium 
at base of spnr, ancl separate attendant sensoria. Deak extends 
to second coxae. Prothorax and thorax brown. \\Tings with 
brom1 veins heavily shadowed. Length of wing 2.95 111111. 

Legs brown. Abdorn~n hirsute (spiny), brown with heavy 
transverse bands of darker brown. Cornicles yellowish ,vhite, 
short, broad, rnme,vhat constricted at the middle, and with 
flaring opening. Figures 2J 5-219. Color notes from live ma
terial. :\feasurernents from balsam mounts. l\faine rnllection 
number 41-08. 

Aptcrous vfriparo11s form. Head dark brown with red eyes. 
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Antenna with I, II, III dark, and IV, V, VI with proxmal por
tion white and distal portion dark. Imbrication and sensoria as 
in alate form. I, 0.15 mm.; II, 0.10 mm.; III, 0.87 mm.; IV, 
0.54 mm.; V, 0-45 mm.; VJ (base) 0.22 mm., spur 0.24 mm. 
Prothorax and thorax brown. Legs brown. Abdomen spiny, 
brown with darker transverse bands. Cornicles as in alate vivi
parous form. 

The nymphs are brown and thickly beset with spines. Color 
notes from live material. Measurements from balsam mounts. 
Maine collection numbers 41-08, 6r-o8. 

1837. Aplzis oblonga von Heyden, Entomolog. Beitrage in Mus. 
Senckenberg. 

1843. Aplzis oblonga. Kaltenbach Pflanzenlause, p. 133, species IOI. 

1844. Aplzis oblonga. Ratzeburg. Forstinsekten III, p. 219. 
1848. Aphis oblonga. Walker. Descriptions of Aphides. Ann. and 

Mag. Nat. Hist.' Ser. 2. 

1854-1857. Cal/ipterus ob/ongus. Koch Pflanzenlause, p. 219. Figs. 
292, 293, 294. 

1894. Symdobius oblongus Mordwilko. Rab. Lab. Zoo!. Kab. Varch. 
Univ. (K. Faune Anat. sem. Aphid) p. 54. 

r895. Lachnus (Calliptcrus Koch) ob/ongus. Judeich und Nitsche. 
Forstinsektenkunde. (Mere mention) p. 121r. 

MASTOPODA PTERI DIS Oestlund. 

Since this curious species was recorded in 1886 from Minne
sota, no account of a second collection has been published. It 
is interesting in this connection to include a brief description of 
the apterous form which the writer collected from brake fern 
near Orono, August 6. r9o6. This was kindly determined for 
me bv Professor Oestluncl. 

A ptcro11s 'viz,iparo11s form: Head and thorax yellowish 
white. eyes dark. Antenna about the length of body with I, II 
and proximal half of III white. rest dark. Antenna 5-jointed 
( 6 if spur is counted as distinct joint as in original description). 
I, o.r mm.: II, 0.07 mm.: III. 0.55 mm.; IV, 0.25 mm.; V, 
(base) 0.10 mm. (spur) 0.65 mm. III without sensoria. IV 
with single large sensorium at distal encl. V with usual sen
sorium at base of spur. III, IV, \- imbricatecl. The legs are 
the most characteristic part of this species, the tarsi being 
atrophied. Abdomen is yellowish white with dark scrawls and 
tracings. At base of cornicle is a round bright orange spot 
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which may be absent but is apparently characteristic as it is 
usually found both in the mature apterous form and in the 
young nymphs. Cornicles long ( 0-45 mm.) cylindrical and dark 
brown. Total length of body r .65 mm. Color description from 
living material. Measurements from balsam mounts. Maine 
collection number 98-o6. Figures 213, 214. 

BIBLIOGRAPHY. 

1886. M astopoda pteridis, Oestlund. List Minn. Aphid. p. 53. Onginal 
description. 

1887. M astopoda pteridis, Oestlund. Aphid. of Minn. p. 49. Descrip
tion and brief account. 

1898. M astopoda pteridis, Packard. Textbook of Ent. pp. 103. 104. 
Fig. u4. Figures the leg. 

1910. Wilson. Pro. Ent. Soc. Wash. Vol. r2, p. 28. Mast0poda 
pteridis, Oestlund, is by error considered a synonym of Aphis 
pteris-aquilinoides, Raf.* 

EXPLANATION OF PLATES. 

Figures 203-207 were drawn by Miss Charlotte M. King. 
The photomicrographs were taken by Mr. Royden L. Hammond. 

Figs. 198-205. Sipha glyceriae. 198, Winged viviparous 
form; 199, pupa; 200, wings; 201, apterous viviparous form; 
202, tip of abdomen of apterous viviparous form giving a good 
view of the cauda; 203, antenna of winged viviparous form; 
204, antenna of apterous viviparous form; 205, antenna of pupa. 

Figs. 206-212. Min,darus abietinus. 206, Antenna of winged 
viviparous form; 207, antenna of pupa; 2o8, wings; 209, tip 
of abdomen of winged form lateral aspect; 210, tip of abdomen 

* Although it would seem to be impossible on the basis of the original 
description of Aphis pteris-aquilinoides to recognize this species if one 
should chance to re-discover it, fortunately Rafinesque included one char
acter by which his species can readily be separated from pteridis 
Oestlund for he states that the "appendages" ( i. e. cornicles) are short 
in pteris-aquilinoides. It is perhaps safe to hazard the guess that even 
Rafinesque would have noticed the atrophy of the tarsi if he had col
lected so remarkable a species. 

As Rafinesque's papers are not easily accessible, his description of 
Aphis pteris-aquilinoides is quoted entire as follows: 

"6. Aphis Pteris-aquilinoides. (P. aquilina Amer. Auct.) Body pale 
green, oboval, one line long; eyes brown, antens half a line long; ap
pendages very short." Rafinesque designated the cornicles by the term 
"appendages." 



248 MAINE AGRICULTURAL EXPERIMENT STATION. r9ro. 

of ,yingecl form dorsal aspect; 2 r I, a single dorsal wax-gland 
area from pupa, greatly magnified; 212, pupa just before molt
ing, sho\ving the lateral and part of the dorsal wax-gland areas 
on pupal skin. 

Figs. 213-214. Jvfastopoda ptcridis, apterons viviparous form 
and antenna. 

Figs. 215-219. Symdobi11s oblongtts. 215, wings: 216, 

caudal tip of abdomen of ,vinged form showing cornicles; 217, 

antenna showing the alternate banding of light and dark: 218, 

III, showing sensoria; 2H), III, showing sensoria in profile. 
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BULLETIN No. 183 

EXPERIMENTS IN BREEDING SWEET CORN.* 

By 
RAYMOND PEARL AND FRANK M. SURFACE. 

INTRODUCTION. 
The raising of sweet corn for canning purposes constitutes 

one of the most important of the specialized agricultural inter
ests of Maine. Throughout the central and southern portion 
of the State sweet corn is the great "ready money" crop. In 
this section almost every town has its "corn shop" or "fac
tory" and some places can boast of two or three. 

The present magnitude and financial importance of the sweet 
corn growing and packing industry in the State is probably 
primarily clue to the superior quality of Maine grown corn. 
"Maine sweet corn" justly holds a high reputation for flavor. 
To such an extent is this the case that before the advent of the 
Pure Food Law the labelling of corn grown in other states as 
"Maine grown" was very common indeed. 

Some idea of the amount of sweet corn annually grown and 
packed within the State may be gained from the following fig
ures, furnished by the National Canners' Association for the 
1908 sweet corn pack of the country. While not official, these 
statistics probably fairly represent the general relations. 

State 
Iowa ...................... . 
Maryland .................. . 
l\1:aine ..................... . 
Ohio ...................... . 
Illinois .................... . 
New York ................. . 

Cases 
1,085,000 

r,010,000 

970,000 

933,000 
856,000 
620,000 

* Papers from the Biological Laboratory of the Maine Experiment 
Station, No. r8. 
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Wisconsin ................. . 
Indiana .................... . 
Minnesota 
Tennessee, Oklahoma, Kansas, 

Missouri, Delaware, Pennsyl
vania ancl Michigan together 

All other states ............. . 

Total ........................ . 

343,000 

301,000 

124,000 

246,000 

291,000 

6,779,000 

From these figures it appears that Maine stood third among 
all the states in the amount of sweet corn packed in i:908. The 
figures given are for cases of 2 dozen cans each. On this basis 
the Maine sweet corn pack for the year r9o8 amounted, in 
round numbers, to the enormous total of 23,280,000 cans! 

While the sweet corn packing industry has grown to the 
magnitude indicated in the figures given, it still remains a 
somewhat hazardous and precarious business, in which both 
the farmer and the packer are at times compelled to take great 
risks, and too often to bear heavy losses. The climatic condi-
tions in Maine are the chief source of risk in the business. The 
growing season to be expected at best is dangerously close to 
the minimum time necessary to grow good corn. When to this 
are added the risks arising from the occurrence of fate spring 
and early fall frosts, together with an uncertain distri~ution of 
rainfall during the growing season it is evident that there must 
always be a considerable element of uncertainty as to whether, 
on the one hand, the farmer who plants sweet corn will get 
enough out of his crop to pay for seed and fertilizer, and, on 
the other hand, the packer will be able to produce the number 
of cans required to fill his contracts. 

In view of these considerations it seemed desirable for the 
Experiment Station to undertake a study of some of the prob·· 
lems connected with the sweet corn industry, with a view to 
the possibility of being able to help both the farmer and the 
packer. After looking over the whole field it appeared that 
the seed problem was one particularly needing attention. The 
major portion of all the sweet corn grown in Maine is from 
seed produced outside the state, chiefly in Massachusetts and 
Connecticut. The seed is for the most part not specially se-



EXPERL\lEK'l'S IN BREEDING SWl(J,;'l' CORK. 2j T 

lcctecl or bred to meet the conditions in l\Iaine. Almost the 
only selection which it undergoes is that of the market. If a 
lot of sweet corn seed offered for sale is not of the type the 
packer wants he does not buy it. The packers have great diffi
culty in procuring sweet corn seed which is satisfactory either 
to themselves or to the farmers who plant for them. The dis
tribution and entire control of the seed is, and must always con
tinue in general to remain, in the hands of the packers. The 
farmer sometimes complains bitterly of this, particularly after 
he has had a lot of poor seed, as too frequently happens. But 
a moment's consideration must convince one that it would be a 
suicidal policy for the packer to allow his farmers to plant any 
kind of seecl they pleasecl. All uniformity of product in the 
first place, and possibility of economical operation of the can
ning factory in the seconcl place would be forthwith greatly en
dangered, and in a short time entirely lost. The farmer must 
recognize that it is as much to the interest of the packer as to 
his own that he have goocl seed. It is the misfortune rather 
than the fault of the packer that he does not always get it. 

The primary aim with which the experiments here discussed 
were undertaken was to determine whether it was not possible, 
by the application of simple methods ,vhich coulcl be used by 
any packer or farmer, to improve ::\Iaine gro\\'n sweet 
corn and adapt it more closely to the needs imposed by 
local conditions. It was felt that the broad generalization of 
plant breeding to the effect that a seed bred in adaptation to 
local conclitions is, on the average, likely to give better results 
under those conditions than an imported seed is probably true 
of s,veet corn. Subsequent experience has shown that it is. 
The best sweet corn grown in the State today is the product of 
Maine grown seed. The second aim of the work \Yas to ac
cumulate scientific data regarding the inheritance of Yarious 
characters of the maize plant. 

The work with sweet corn was begun in the summer of 1907 
and has continued since that time. It is believed that the work 
which has been clone has demonstrated the primary thing for 
which it was started. It has, namely, sho,vn that it is possible 
by the use of a few simple methods, easily under the control 
of the packer, to improve in several respects the quality of the 
average seed corn distributed to the farmers by the packers. 
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This is all that it was hoped or expected to do. The Station 
cannot enter upon the commercial breeding of improved sweet 
corn seed. It can only point out methods by which such breed
ing may be done by others. 

It is the purpose of this bulletin to give a brief account of 
the general features of the experiments ~arriecl on during the 
past three years in sweet corn breeding. Further disrnssion 
of the technically scientific results of this work is reserved for 
later publication. 

ExrsTIKG AXD DESIRED TYPES OF SWEET CORN IN MAINE. 

Practically all of the sweet corn grown in Maine for canning 
purposes belongs to one or the other of two general types. 
Representative strains of these two types are grown under dif
ferent names in different localities. Vv e have accordingly come 
to pay little attention to the varietal names of sweet corn, in 
this work. The two main types under which the corn may be 
grouped are characterized in the following way: 

Type I.-A pnre white corn, with small kernels closely packed 
on the cob. The number of rows varies from 14 to 22, with an 
average of 16 to r8. The corn makes a rapid growth and ma
ture:-; relatively early. The stalks, on good land and in a good 
season, will vary from 5 to 6 feet in height, with an average of 
from 5 to s¼ feet. The yield of stover is only fairly g·ood, but 
the yield of cars is usually very good. The cars are shorter 
than in the case of Type II, and in some strains are well shaped. 
In otber strains the ear, owing to lack of selection probably, 
tapers very much. Of this type of corn the best is undoubted
ly that produced by the so-called Dennett and Ellis strains. 
These two strains, which, so far as we are able to discover by 
study both of the growing corn and of the seed, differ very 
slightly except in name, have for many years been grown for 
seed in the region a:rouncl Brownfield, l\Ie. Account, differ 
as to the detailed history of these strains, but all agree that this 
type of sweet corn came into the Brownfield region many years 
ago (15 to 25?) as a small sample of ears. In recent years 
there has been no inter-mixture of any other type of sweet 
corn in this region. On the Dennett and the Ellis farms the 
same seed has been used year after year without any introduc
tion of "new blood," and without any detasscling to insure 
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cross fertilization. As a consequence of this practice these 
strains can only be regarded as very closely inbred. That their 
yield has not been unfavorably affected is a point of interest. 
In the propagation of both of these strains on the original farms 
a very careful ear selection is practiced. There has never been 
any plant selection in the case of either of these strains so far 
as we can learn. Both strains produce a remarkably uniform 
corn. The breeder who expects to find and isolate wide devia
tions from type in the case of the pure Ellis or Dennett strains 
will be disappointed. 

Type II-A white corn, frequently showing a faint yellowish 
tinge, with kernels larger and coarser than those of Type I, and 
not so tightly packed on the cob. The number of rows aver
ages lower than in Type I. The ears are longer. The rate of 
growth and time of maturity vary greatly in different strains. 
Some are nearly as early as the best of Type I. Others are very 
late. The stalks are larger and yield more stover than in the 
case of Type I. The yield of ears, or of cut corn at the fac
tory is usually not so large per unit area of land. The ears are 
in many strains coarse and ill-shaped, but some strains give 
ears of high quality. This type of sweet corn is highly popular 
,vith the farmer, because of its greater yield of stover. This 
circumstance has led to its wide adoption by the packer, though 
from his standpoint it is not so desirable a corn as Type I. Ip 
the opinion of the writers the popularity of this coarser type of 
corn with the grower is not altogether well judged. The farm
er, to be sure, gets more fodder from it than from the other 
type, but he really pays a rather high price for it in decreased 
yield of ears. This was brought out in a striking manner in 
connection with some inquiries as to what was considered in 
different localities a very good to maximum money return per 
acre of svveet corn. In localities where good strains of Type I 
corn were the prevailing sort planted it was not difficult to find 
farmers who, under favorable conditions as to season, etc., had 
obtained a return of $100 or a little more per acre of corn. In 
localities where the prevailing kind planted was of Type II 
we were not able to learn of anyone ever having had a better 
return than $So to $85 per acre, the price per pound of cut 
corn at the factory being the same in both localities. About 
the same proportionate difference would doubtless be main-
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tained with smaller yields. Such a difference represents a 
rather high price for the fodder from an acre. Typical varie
ties of corn of this second type are early and medium Crosby, 
Clark's Medium, etc. 

Typical ears of the two types of corn are shown in Fig. 220. 

These are ears from the 1907 selections ( see below). Ear No. 
134 is an excellent Dennett ear (Type I). The point in regard 
to which it is most' at fault is the straightness of the rows. It 
will be noted that they are somewhat curved in this particular 
ear. Ear Ko. 381 is a typical early Crosby ear (Type II). The 
butt is not perfect but the ear as a whole represents this type 
of sweet corn very well. The reduction of size in photograph
ing is the same for the two ears. They are ¾ natural size. 
It is of interest to compare the various characters of these two 
ears as given quantitatively in tables l and 2. Ear l 34 has 18 
rows, while 381 has but 16. Ear 381 is 2 cm. longer than 134, 
yet it has but 33 kernels to the average row while 134 has 36. 
In spite of its larger size ear 381 produced less than 4 grams 
( equal to abont % of an ounce) more shelled corn than 134. 

\Vhen the work of the Station with sweet corn was being 
planned a meeting was arranged between representatives of the 
Station and of the principal packing interests in the State. The 
purpose of this meeting was to learn what the packers regarded 
as an ideal sweet corn for their uses, am! in what particulars 
they felt that the best existing strains needed improvement. As 
a result of this conferenc~ the following points were brought 
out as of first importance in an ideal sweet corn for canning 
purposes: r. Pure white color. 2. Small kernels, giving 
what is technically termed a fine grained ear. 3. Good flavor 
and sweetness. 4. Ear of good size, cylindrical rather than 
tapering in shape, and with butt and tip evenly covered. 5. 
Rows straight and at least 16 in number. A higher number is 
desirable in order to get the fineness of kernel. 6. Good yield 
both of ear corn and of stover. 7. Uniformity of ear type. 
8. Early maturity. 

The best of the sweet corn grown in the State meets certain 
of these icleals fairly well. The points in regard to which im
provement was regarded by the packers as most needed were 
(a) earliness, (b) yield, particularly of stover, and ( c) con-
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F1G, 220, Representative ears to illustrate the two types of 
sweet corn (I and II) discussed in the text. Ear 134 is of 
type I, and ear 381 is of type II. Five-eighths natural size. 
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formation of ear, especially with reference to shape and cover
ing of tip. The earliness was regarded by all concerned as the 
most important single point needing improvement. 

Accordingly in the summer of 1907 experiments in the im
provement of sweet corn in regard to these characters by selec
tion were inaugurated. As already stated it was desired to 
carry through such selection work in the simplest manner pos
sible, so that in the event of favorable results the same processes 
could be repeated by any packer or grower. The general plan 
it was proposed to follow was that of making field selections of 
plants with reference to the desirable qualities, and then in the 
following year planting the selected ears on the ear-to-row sys
tem which brings the progeny of a single mother ear together in 
the same row. Advice was sought from some of the leading 
packers as to localities in which what they regarded as the best 
corn was grown, so that selection might be started there. 

Throughout this work the Station has been greatly indebted 
to the corn packers of the State for their hearty co-operation, 
which has made it possible to carry on the investigation in a 
more advantageous way than would otherwise have been the 
case. In particular it is desired in this connection to express 
the gratitude of the Station to the following companies and 
individuals: The Burnham & Morrill Co., The Portland Pack
ing Co., Fernald, Keene and True Co., The Monmouth Canning 
Co., H.F. Webb Co., The Saco Valley Canning Co., the United 
Packers, Mr. F. F. Noyes, Minot Packing Co., and Mr. 
A. F. York. Also we wish to express our thanks to Mr. J. H. 
Heath of Farmington, on whose farm all of the sweet corn work 
except the making of some of the original field selections has 
been done. -Mr. Heath's long experience and skill as a sweet 
corn grower have been invaluable aids in the work. 

WORK IN 1907. 

Late in August 1907 the writers began the field selection of 
sweet corn. Selections were made from varieties of both Type 
I and Type II as defined above. The Type I selections were 
made at Farmington and were from Dennett and Ellis strains. 
The Type II selections were made at Newport and Dexter and 
were from early and medium Crosby strains. 
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In making the field selections earliness was taken as the char• 
acter of primary importance. This was judged from a variety 
of characteristics. At the time the first selections were made 
of the Type I corn, ( August 29, 1907) the silks on the earliest 
plants were dead and thoroughly dried. On many plants in the 
field, however, the silks were still perfectly green. The stalks 
and leaves were in all cases still green. Only on the exception
ally early plants had the husks begun to dry out at their ends. 
All of these points, as well as the condition of the ear itself, 
were taken into account in judging of the degree of earli
ness. All plants which appeared especially early, and not abso
lutely defective in other qualities were marked with a tag bear
ing a number. In order to make such tagged plants more read
ily distinguishable in the field there was tied around the top 
of each stalk a narrow streamer of red cheese cloth. 

The number on the tag was the individual plant number by 
which that plant could at any time afterward be identified in 
the records. No indi,,idual plant number is ever dup:licated in 
the selection work. Kotes were taken at the time of the orig
inal selection of each plant. These notes were recorded on 
5" x 8" loose leaf sheets like that shown in facsimile in Fig. 221. 

i DATE 

• 
PL.ANT No. 

PAREN,. EAR NO, 

' .. ~ /~O'"""""""''-"'------".bPC>!lA,IJTl1[Q_0 ------''"-'" c;,,,H•'1!<R0'-'-' oe,:F ________ _ 

i VARIETY SoURCE OF StcEO 

' ~ /µ!!H<'!S'!<GHe:!CT _____________________ _ 

~11------------------------,. 
t) TASSELED SLM.ED MATURE 

z ~ 
Q /~NOLJ. 01!_F ~••!!!•• __ __,w..,,,,,,,,H:!1T_ .Q!O•J.E"'-"''------------"o"'""--' TCILO ""M'O:C'"!!.'!J"''--------

~ ~ - w • 
:1~"!!<'"'"'""""--'-------------·--------16 
311------------------------.. 
~11------------------------~ 
~11------------------------
tll------------------------- 22 

~ ~ 

~11------------------------•• 
~I~----------------------•• 

11------------------------30 

Fig. 221. Facsimile of individual plant record sheet used in corn 
breeding work. 
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In addition to the data provided for on the blank, records 
were taken regarding the number of suckers associated with the 
plant, the stover qualities of the plant (breadth of leaf, etc.) 
and any other points thought likely to be of interest subsequent
ly. About 400 individual plants were selected in the manner 
described during the latter part of August and the first half 
of September 1907. The general crop of Dennett corn (Type 
I) at Farmington from which t.he bulk of the selections of that 
type were made was hauled to the factory for canning Septem
ber 12, 1907, and the next few days following. This corn was 
planted May 18, 1907. The selected plants were allowed to 
stand and ripen, and were harvested for seed September 26 and 
27. But for bad weather the seed could have been harvested a 
few days earlier. The selected seed of the Crosby varieties 
( Type II) taken at Newport and Dexter was harvested Octo
ber 9 and IO, 1907, respectively. The corn at Newport was 
planted June 4, 1907, and that at Dexter* June 12, 1907. The 
selected seed ears after harvesting were shipped by express to 
Orono, and placed on racks in such way that no kernel on any 
ear was in contact with anything but the air. These racks were 
placed in the attic of the Station building and the corn was 
dried at an average temperature of 65° to 75° with some circu
lation of the air all the time. As will be seen from the germi
nation figures in table 1 below, the seed was satisfactorily cured 
in this way. 

Unfortunately, owing to a misunderstanding, a considerable 
number of the selected plants in the Dennett plot at Farming
ton were harvested and lost at the time the general crop was 
cut for the factory. Through the kindness of Mr. J. H. Heath, 
on whose farm this corn was raised, it was possible to replace 
these lost ears by ears which he had himself selected for seed 
in the same field. His selection, like ours, had been in consid
erable degree on the basis of earliness. Of course, however, 
it was not possible in the case of these ears to get any data 
regarding the original plant on which they grew. 

After being thoroughly dried the ears were taken from the 
racks and subjected to careful study to determine their avail-

* The field selections at Newport were made on the farm of Mr .. 
Henry S. Thorne: those at Dexter on the farms of Mr. Fred 0. Addi
ton, and Mr. John Marsh. To all of these gentlemen we are indebted 
for their hearty cooperation in this work. 



ability for planting. In other words, a second selection was 
practiced. The first selection had been primarily on the basis 
of earliness. All the seed harvested (with the exception of 
the substitute ears already referred to and others taken for 
particular experimental purposes) was known to have matured 
earlier than the general average. The second selection was for 
the purpose of picking out the most desirable of these early ears. 
In order to put the selection on a quantitative basis, instead of 
mere gcn2ral appreciation of quality, the following data were 
collected for each thoroughly air-dried ear: (a) weight of ear 
in grams, ( b) number of rows, ( c) number of kernels in aver
age: row, ( cl) the circumference of the ear one inch from the butt, 
taken in mm. with a steel tape, ( e) the circumference in 111111. 

of the ear one inch from the tip, (f) the circumference in mm. 
of the cob one inch from the butt, (g) the circumference in 111111. 

of the cob one inch from the tip, (h) the weight of the cob 
in grams, (i) the kngth of the ear in cm., and (j) the net weight 
of shelled corn from the ear. The butts and tips of the ears 
back a distance of r inch from each end were shelled separately 
from the rest of the ear, and only the kernels from the body of 
the car used for seed. The germination of each ear was tested 
in a Geneva tester, on a random sample of 25 kernels. 

The records of these data were made upon loose leaf blanks 
of the sort shown in facsimile in Fig. 222. 

PLANT NO tll ,. ,, 
it:::_~~'~"·~·~~'~;~,.:~~4;';:~~~~~'.:,,~_:.~-:-;_----·~~~~~,~~~A~-t~~~•~W-F: 
&ii-----i----+--+-------j---+--+---+-------j--+--1---1-----· +1_·_1-I 
i,r----+---l-----'1·-- ---r·--1--+---'--+--1---1--+--+-

P,r,,t£'fT £AR NO 

c ' _J_ , -I . I 

8 i i -i-
i ! I 

... 
~ j GErmrl"A TION TE$TEO 

~1 REMA,P.K~ 

C 

~11--------------------------

~lf------------- -----------------, 
;; f--

~,e------------------------
i 

Fig. 222. Facsimile of blank nsed for the recording of ear character-; 
in sweet corn breeding work. 

The data on the ears finally chosen for planting in 1908 of 
each of the two types are given in tables I and 2. 
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TABLE I. 

Data on Ears Selected in 1907 for Planting in 1908. T}'pe I. 

'.· ...... 1 

,) ....... , 

~:::::. :1' 
8 ...... . 
9 ...... ·, 

10 ..... . 
11 ...... . 
12 ...... . 

1:i. .... . 
lG .. 
17 ...... . 

21 ...... . 
22. ...•... 
•)') _., ...... I 

24 ...•... 
19 ...... . 
:3;3. ...•. 

:l4 .•... ··1' 
8,i ...... . 
:J6 ...... . 

38 ...... . 
39 ...... . 
40 .. 

41. ..... . 
41 ...... . 
45 ..... · I 

4G ......• 
47 ...... . 
48 ...... · i 

49. ' 
50 ...... . 
51. ..... . 

f)8 ••..••. 
5H ..••••. 
60A .... . 

fiOil .... . 
fil ...... . 
64 ...•... 

67 ...... . 
68 ....... I 
72 ...... · 1 

78 ...... . 
110 ..... ·I 
11:J ....... , 

Jl5 ...... . 
llfi.. 
125 .. 

127. 
128. 
129 ...... . 

102.0
1 

105.0 
98.0 

81.f)!' 

Jl 1.0 
81.0 

106.0 
106.0 
102.0 

80.0, 
104.5' 
107.0 

109.0 
107.0 

98.5 

- • I 8j .D 

10().0 
114.0 

98.i> 
9:).~I 

97 .01 
78.5 
!)6.0 

117. 7 
' 

rn1.01 
81.0[ 
D:!.0 1 

93.5 
122.0, 
104.0 1 

88.4 
125.01 

99.5 

95.8, 
97 .o! 
76.o: 

92.8 

~t~i 
85.ol 

Jl4.7: 
90.0! 

89.ol 
90.5 

102.5 

86.5 
85.fi 
94.5 

84.0 
72.5 
80.0 

----

1(j 
21) 

18 

l(j 

lll 
12 

18 
18 
14 

i~1· 18 

1G 
113: 

::1 20 
JG 

18 
18 
JG 

16 
18 
20 

l(j 

20 
14 

20 
20 
18 

15 
20 
16 

18 
18 
16 

i~li 
16 

18, 
16, 
18! 

~ ~ ~ I t ~ I 

~ I ! 1 :1J , ! ·1 

~I§~ §iE§E·frSi 
~ ~-g ~ .E-_g ~ 1~-g ~ ,i~_g ~ 1' 
~ 1"""1 v ....... ~ CJ•.-1 .'-'::.,,...;'._,Iv ....... 

I.-.---··, -·-· 

:,(;I 13.2 10.41 9 .• j 7.01 

~~1· tUI IL\1 1gJ 1:i. 
'" 13.J, 11.31 9.2'1 
:18 J:l.9' 10.0, 9.3 
:33, 1:l.3 JJ .:J, 9.4 

3r,1' 11.6! 1ul 10.ol 
38 14.8 11. 7 9.:l 
3:3 l:J.7 12.5 9.:JI' 

:JS 14.:J' 10.8 !J.61 

7.,,1 
7 .9 

"i .0 
fi.f) 

ilOI 13.4 10.8 9.4 

34 13.7' 11.7 9.l 7.5 
I I 

i{ HJ UJ! tHI: 
:3:, 1:l.2i 12.0 9.8 

it tn 1 U:il i8:8' 
27 13.2' Jl.(i 9.31 
:37 14.1111.2 10.1 
il2 13,:J 11.l !l.5 

34 13.l 11.o! !J. l 
3-l 13.(i 11.0 9.1 
36 15.21 12.0, 11.0 

:J2 14.:JI 11.81 10.B 
32 13.5, U.9 9.5 
3·1 13.G 9.5, 9.1 

I 
34 14 51 12.0' 10.0 

~t iq in1 1
~:~ 

3,j 14.0 11.5' 9.6 

:Ji 14.7111.8110.2 
35 13.G 12.1 9.8 

32 13.5 12.0 9. 7 
3G 14.41 12 0 10.2 
34 1:J.ii 10:sl· 9.3 

29 14.1 12.9 9.9 

~1 }U i8:~1 i8:8 
26 13.9 11.3 
87 14.1 12.5 
85 J:J.5 11.0 

9.8 
10.2 

9.5 

~:ll 7 .4 

7 .6-

7 .41· 1.4 

7.0 
7 .5! 
7 .:l 

8.11 8.3 
G.5 

i. 7: 
8.0 

7.51 
7 .9 
7 .8 

:::1· 
7 .6 

:::1 7 .2 
7.0 

7.5 
8.5 
7 .7 

! 

21.90 
:2~.45 
18.00 

tu~1· 
20.80 

~}·8300! 
.• I 

JS.GO, 

20.·lii 
20.\Jll 
25.40 1 

18.301 
22.50' 
20.00 

16.501 
19. 70 
25.40 

20.651 
17.40 
16.60! 

25.25 
22.301 

2~.o~I 
1, .9o 
25.501 

2.' 1.951 
22.20 
22.00, 
14.90: 

19.10 
20.75 
21.20 

:!! I .. 

~ '~ ~ .1 .s 
i 1·fi~' ) 
2 ~~~1' '" ~ I~~-::: ~ 

16.4
1 

80.101 
lG.3 82.f)fl 
11.0, 80,00 

Hi.r:i, G6.8G 
Hi.f>: !Kl.75 
14.:l! 65.151 

I 
JG.7 83.lii 
16.0 84.(i,j 
15.2, 80.50 

1:i.ol 6~.:Jg
1 14.0; 81 .0:,, 

16.8 8il.7G 
' ! 

ln.81 87.20j 
17.H: 84.701 
11.01 79.90 

I 

16.o! 67.oo, 
15.,,1 88.10 
16.n

1 

88.60

1 

1,,.31 80.20 
16.0: 72.,0 
15.l' 77.0UI 

11.0 62.001 
15.;3

1

1 7G.:m 
Hi.8 92.30 

Li.,, 88.3ii 
15.5 6:J.6l)I 
H.1. 75.40 

15.2! 67.25 
17.0 99. 70 1 

15.2182.00 

14.2 70.45 
16.2, 99.50 
15A, 77.G5 

15.Gi 74.60 
1?.01 '.5.00 
Ll.f,, 61.10 

13.5 73. 70 
16.51 77.45 
17.0 75.30 

100 
100 

96 

100, 
1001 
100/ 

1001 
JO(), 

100 

100 
100/ 

96 

96 
lOOj 
1001 

96 
gr, 

100' 

1001 
1001 
96' 

92 

10.JI· 
92 

841 
98

1 

1001· 

100 
96 

100 
I 

961 100 
100, 

! 

1001 100 
JOO 

18.00, 14.0 67 .00 
22.65' 15.7 92.05 
22.50 16.0 67.50 

1iil ss, 

36 13.2 11.0 9.2 
35 14.8 10.5 10.5 
3:J 13.9 11. 7 10.0 

7.5 21.10 16.3 67.90 100 

3G 13.4 10.6 
31 13.ll 11.0 
33 14.0 11.0 

84 12.\) 10.5 
30 14. 7 11.0 
35 13.5 11.3 

9.1 
9. 7 
9.:J 

9.2 
9.2 
9.8 

7.3 19.15 15.0 71.:J5 JOO 
8.~ 21.60 15.5 80.90 92 

7.1 
7 .1 
6.8 

7 .5 
7 .5 
7 .1, 

I 

1s. ,;o, 
16.901 

:~:::1 
15. iG 
17 .65 

14.5 68.00 
14.4 68.60 
16.3 74.25 

15.0 66.50 
12.f> i:16.75 
18.51 62.85 

92 
100 
100 

100 
96 
96 

1Gr> 
lli6 
17-1 

19,, 
Jll() 
14!J 

10! 
107 
121 

131] 
108 
173 

10\J 
Jl' 
]2.j 

133 
JG/ 
168 

122 
151 
126 

142 
us 
112 

118 
194 
175 

196 
114 
102 

187 
1]3 
161 

155 
154 
178 

171l 
157 
J.53 

182 
l 72 
197 

192 
1:12 
101 

193 
18(} 
152 

198 141 
147 
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TABLE I-Concluded. 

:i " "' "' " ui .... " (.) (.) 0 8 .i 0 A A A A :e '" " "' " "' 
~ 0 0 . s -8 >; >; '" '" ,0 . .s ,Q O • :p 

,8 ,8 ~~ ,8 bOu, bl)O u, "' 0 ,0 rn "' ·:;; 8 ':;J-o ~ A OJ s . <1. ::, s . ·d~ S e z oi ss "';': .§ .:'."S A ..,;,PS .a" s bO ~,.'.:: 1-1 

'" "'"' "' >; ~oo .:,0 0 .a" 0 .Q O 0 .0 bO A ~a) 0.() "' ~ >; 0 "' ~-~" ~-5..s 8-5.s 8·8.s o A "' "' r,i ::S::IJJ:l P'< ~ o.~ o.~ H z~.E Qi 

I 130 .••••.. 87.5 
161 35 13. 7 11.2 9.4 7.0 18.20 14.5 69.301 100 132A ..... 101.5 18 35 14.4 10.6 10.6 7 .8 22.80 15.5 72. 70 100 182B ..... 84.0 16 40 13.5 11.2 9.5 7.4 25.50 16.5 58.50 100 

133 ....... 88.0 16 34 14.2 11.4 10.3 7.5 20.70 15.8 67 .30 100 134 ....... 94.6 18 36 12. 7 11.2 8.5 7.0 16.80 14.0. 77.80 100 136 ....... 89.7 18 32 13.9 11.4 10.0 7 .8 20.75 14.8· 6S. 95 100 

137 ....... 101.3 20 36 14.0 11.5 10.0 7 .7 22.95 16.0 78.35 100 138 ....... 106.8 16 38 14.2 10.8 10.2 7 .3 24.50 17.2 82.30 96 139 ....... 79.0 16 30 13.2 11.5 9.1 7.6 17 .10 13.5 61. 90 100 

141. ...... 89.5 
161 39 12. 7 11.4 8.5 7 .0 19.10 16.0 70.40 100 143 ....... 88.5 18 32 14.3 12.4 10.3 8.0 21.65 14.5 66.85 100 144 ....... 82.0 16, 33 13.2 10.2 9.2 6.8 17.25 15.3164.25 100 

147 ....... 94.5 

161 
39 14.0 11.5 9.5 7.3 18.65 14.41 75.85 100 148 ....... 81. 5 18 29 13. 3 11. 7 9.3 7. 7 16.00 13.2 65.50 100 149 ....... 82.5 16 35 13.4 11.9 9.3 7 .2 17 .55 14.51 64.95 100 

151. ...... 91.3 16 35 13.5 11.1 9.2 7.2 19.50 15.ol 11.80 96 154 ....... 82.5 20 321 13.6 11.6 10.0 7.? 18.10 13.5 64.40 96 157 ....... 113.0 18 39! 14.6 10.8 10.0 7.0 24.45 16.6 88.55 96 ! 
160 ....... 93.0 18 33 14.1 10.8 10.0 6. 7 20.55 13.8 79.20 100 162 ....... 106.5 22 37 14.3 11.5 10.0 7.6 21.50 15.8 85.00 100 164 ....... 81.0 20 37 13.5 10.6 10.0 7 .5 21.35 16.8 59.65 100 

165 ....... 71.5 16 28 13.8 11.9 9.5 7.5 14.65 12.8 56.85 100 167 ....... 98.3 J8 36 14.9 11.9 10.5 7.3 19. 70 15.4 78.60 100 168 ....... 75.8 16 34 12.5 9.9 9.0 6.7 17 .10 15.5 58.70 100 

169 ....... 75.0 16 32 12.8 11.0 9.0 7.3 15.60 14.2 59.40 100 170 ....... 77.0 16 27 13.4 12. 7 9. 7 8.4 17.50 11.5 59.50 100 171 ....... 90.5 22 34 13 .5 11.5 9.0 7.6 18.20 15.2 72.30 100 

172 ....... 76.5 18 29 12.3 11.0 9.0 7 .8 15.50 14.0 61.00 96 173 ...... 108.0 16 42 13.8 11.7 9. 7 7 .8 24.40 17.8 83.60 100 174 ....... 85.0 16 38 12.9 10.5 9.1 6.9 19.30 16.5 65. 70 100 

l 7C ....... 99.5 20 35 14.5 11.5 10.6 8.0 21.40 15.5 78.10 92 
177 ....... 100.0 16 35 13.4 11.5 9.3 7.4 19.60 15.0 80.40 100 
178 ....... 77.5 18 36 13.0 11.3 8.8 7.0 14.25 14.0 63.25 100 

180 ....... 73. 5 16 30 12.6 11.4 8.6 7.4 16.80 12.5 56. 70 96 
187 ....... 110.5 20 40 14.0 11.2 9.2 7.0 23.15 19.5 87.35 92 
193 ....... 87.5 16 30 14. 7 11. 7 9.3 7.4 15.00 12.0 72.50 100 

194 ....... 126.0 20 35 16.1 12.1 11.3 8.0 28.90 16.5 97.10 100 
198 ....... 85.0 16 32 13.6 10. 7 9.8 7.2 20.10 15.5 64.90 100 
199 ....... 88.0 18 37 13.6 10.3 8.5 6.1 13.60 15.0 74.40 84 

201B ..... 105.0 20 27 16.2 13.2 11.5 8.7 21.60 12.5 83.40 96 
204. 96.0 16 36 14.4 11.2 9.5 7.0 19.10 16.0 76.90 100 
206 ...... 90.8 20 29 14.6 11.5 9.0 6.0 14.45 14.2 76.35 72 

216 ....... 98.5 18 38 13. 7 10.8 9.4 7.5 24.10 17.0 74.40 100 
217 ....... 107.5 20 38 14.4 12.5 9. 7 8.0 24.45 17.0 83.05 100 
218 ....... 99.0 20 36 14.0 12.4 9.8 6. 7 20.50 16.0 78.50 100 

222 ....... 14Ui 18 36 15.3 11.4 11.0 7.0 29.20 18.0 [12.30 100 
223 ....... 120.0 16 38 14.4 11.6 9.5 6.4 22. 70 16. 7 97.30 100 
225 ....... 97.0 16 33 13.6 11.4 8. 7 7.5 17. 70 13.5 79.30 96 
227 ....... 110.5 16 40 14.5 11.0 10.0 7.1 21. 75 15.0 88.75 100 -------- ---- ---- ------- ----
Averages 95.26 17.50 34.32 13.92 11.39 9.68 7.43 20.03 15.22 75.22 97.94 

!:'; 
0 
>; 

'O 

"' .; "'. _o 
il,Z 

190 
177 
179 

199 
160 
191 

158 
103 
14fi 

188 
100 
148 

156 
134 
135 

185 
137 
111 

163 
106 
138 

188 
162 
145 

144 
139 
186 

184 
105 
150 

159 
164 
143 

140 
116 
131 

170 
183 
129 

120 
127 
181 

13 
11 

0 
9 

123 

11 
17 
12 

5 
l 
5 
0 11 
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TABI,E 2. 

Data on Ears Selected in 1907 for Planting in 1908. Type II. 

14 1 Bli 11.81 82 ...... 103.0, tL2: 
88 ....... 112.01 16, ~~1 14..5 10.9, 
84 ....... 100.5 181 15.6 12.51 
86B ..... 05.21 14 33i 15.8 12.2 
87 ....... 104.51 18. 33 15.4 12.l 
88 ....... 10,5. 0 16/ 33 14.6, 11.31 

361 91. 128.5 181 15.4 12.8 
93 ....... 114.0 rn; 351 14. 7 

12.01 98 ....... 101.5 16 33 15.4j 12.0 

100 ....... 100,0 rn: 33 14.6i rn.o 
lOf> ....... 94, 7 16 30 15. 71 12.1 
106 ....... 121.5 18 f,4 15. 7 12. 71 I 

15! 107 ....... 87.61 33 14.6 1 12.3 
231. ...... 94,7 16 33 13.7 11.3, 
235 ....... 95.0, 20: 331 14. 7 13.01 

I 
236 ....... 89,0 18 

311 15.0 12.6 
241 ....... 88,5 16i 33 14.5 12.0, 
242 ....... 88.8 16 33, 14. 7 1 12.61 

i I 

247 ....... 109.0 15! 311 
I 

12.7 15. 7 
257 ....... 94.0 18: 3:J 15.0! 11.9 
'.2[l8A ..... 84.3 12· 

::[ 13.Si 12.5 

258B. ..... 82.5 16 14.2 13.1 
265 .•••.•. 91.5 16 31, 15.5 13.0 
274 ....... 89.5 18 331 14. 9 10.61 

11.9: 287 ...... 98.0 18 30: 12. 7 
292 ....... 92.5 16 331 14.3 11.5 
295 ....... 99.5 18 33 15.1 11.7 

i 
296 ....... 92.0 14 34 14.0 11.1 
303 ....... 95.5 16, 33 tu, 11.l 
304 ....... 103.0 16' 33 13.0 

307 ...... 90.0 161 33 14.9, 11.8 
317 ...•... 102.5 18i 33 16.5! 13.5 
319 ....... 92.0 201 281 15.4 12.2 

329 ....... 95,5 rn: 
~~i 14.2! 11.9 

333 ....... 117.0 141 14.5 11.1 
337 .....•. 95.5 20: 31, 15.21 12.0 

338A ..... 94,0 161 291 11.8 14.1 
338B ...... 78.8 ml 24 13.0 12.0 
339 ....... 88.3 16 

::1 
14.5 12. 7 

I 
343 ....... 106.0 141 14.6 11.0 
346 ....... 103.5 16, 

361 
15.0 12.3 

350 ....... 103.5 161 33 14.6 11.2 

355 ....... 116.0 16 361 15.3 11.6 
357 ....... 116.5 14 33 15.3 12.9 
359 ....... 94.3 12 35, 13.5 11.4 

361.. ..... 107.3 i~I 361 14. 9 10.7 
364 ....... 103.0 33: 13.8 11.5 
365 ...•... 119.5 

181 351 16.1 13.0 

366 ....... 87.0 16' 
321 

14.0 12.0 
370 ....... 95,0 rnl 34 14.9 12.6 
371.. ..... 92.0 161 30 15.0 12. 7 

' 

I 

9.8 7 .81 23.201 
9.1 G.9 23.20: 

10.7 7 .6i 2:J.9;) 

10.5 7 .21 19. 7,,1 
10.!l 7.5 20.90, 
10. 7 7. 51 28.151 

10.0 7 .6 33.35 
10.0 7.3 22. !JOI 
10.5 8.:J 26.95, 

9,8 7.9 24. 'it, 
10.5 7 .9 HJ.151 
11.0 7.9 28.80 

7.51 9.8 19.301 
9.5 7 .5 20.75, 

10.2 8.0 23.45 
i 

10.8 7 .fl 20.901 
10.0 7 .9; 21.85 
9.5 8.0j 20.25' 

27.401 11.2 8.G 
10. 7 8.41 26.15·1 
9.5 7.6 19. 70, 

9.G 8.21 17,701 
11.0 8.3'. 22.40, 
11 0 6 81 23,401 . I 
10.5 8.o: 24.00' 
9.8 Ui 20.80 

11.0 26.10 

9.9 7.01 22.10 
'10.0 7.0 2:J.80 
10.0 7 .9 24.85 

9.4 7.41 21.55] 
10.6 8.6 26.55, 
10.9 8.1' 22.951 I 
10.0 7 .21 22,90 

9.4 7.5, 27 .70 
11.3 8.31 22.80 

9.8 ' 21.45 7 .51 
9.0 7.41 17.2.5 
9.8 8.0: 19.30 

10.2 7 .2i 22.lfi 
9.8 7.3 22.45 
9.7 7.31 22.55 

10.7 7.4 18.50 
10.1 8.0 26.55 
9.0 7.0 19.95 

9.8 6.2 20.50 
9.0 7.0 24.00 

11.1 8.0 31.10 

8.7 6.8 18.65 
10.1 8.0 22.70 
10.3 7.5 21.45 

! I L,.3 79.80 

1~ 51 ~~-~~: 
1.,.0_ '"·""I 
U.5 82. 70 
lfi.01 78.60 
15. 6, 76. 55 

! 
11.:11 95.15 
16.0 91.10 
14.5· 'i"4.5t) 

15.5175.25 
13.1175.55 
15.7 92.70 

1,1.5 68.30 
15.21 78.95 
12.:l 71. 55, 

l;ul 681gl 
1.1.4 66.60; 
16.61 68.551 

15.: 8l.60 
14.GI 67.85i 
15.4 64.60 

12.sj 6L8ol 
12.8 69.101 
15.8 GG.10 

14.4/ 74.00 
.14.1 1 71. 70 
14.81 73.40 

~~:8i ~ng 
15.3' 78.151 

14.31 38.451 
14.5' 75.90 
14,0j 69.051 

14.o1 72.60 1 

18.1187.301 
14.2 72.70 

14.7172.55 
12.5 61.M 
13.9, 69.00 

17.81 83.85 
15.0' 80.55 
17 .2 80 95 

16.0 97.50 
17.4 89 95 
15.0 74.35 

16.0 86.80 
16.6 89.00 
16.5 88.40 

u:~1 ~uz 
l5.3I 70.55 

I 

961 
100 
100 

80 
92 
96 

100 
100 
100 

96 
9G 

100 

100 
92 
961 

100 
100: 

961 

961 
96, 
88: 

961 

~I 
88: 
961 

100 1 

98i 
100] 

1001 

100 
1001 
1001 

961 92 
92 

96 
100 
88 

100 
88 

100 

100 
92 
96 

100 
100 

92 

100 
100 
100 

22 
21 
20 

7 
4 

22 
22 

7 
9 
g 20; 

22· 2 
9 
5 

21 
21 

24 
23 
22 

23 
24 
25 

26 
26 
2f:i 

20 
23 
2;J 

21 
25 
2G 

24 
2i:i 
24 

23 
25 
20 

6 
1 
1 

7 
1 
4 

1 
4 

9 
8 
9 

0 
8 
5 

5 
2 
5 

26 2 
4 
9 

24 
25 

25 0 
4 
1 

21 
25 

23 
23 
26 

2 
3 
0 

21 
20 
24 

22 
21 
24 

21 
22 
21 

26 
23 
23 

2 
8 
2 

3 
8 
8 

3 
4 
5 

3 
4 
6 
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ci 
z 
H 

" IS1 

I 

75 ....... 
73 ....... I 

'H6 .. "". 

3 
3 
3 

3 
3 
3 

i7. ..... 
81. .... , 
84 ....... 

87 ....... 
93 ....... 
94.. "". 

95 ....... 
96 ....... 
97A ..... 

.s 
~en 
.::!'S ui 
<!)aj " 0 
~~ ~ 

104.01 24 
94 0 14 

1::::1 

18 

16 
106.5 16 
86.5 18 

99.0 14 
110.5 16 
120.5 22 

118. 7 14 
122.0 l6 

12 

3 
4 

110.51 

97B ... ". 95.81 16 
00....... 95.0 16 

rnragesl 100.19, 16.31 A 
I I 

" 2 
.s 
"' 0) 

" H 

" ~ 

34 
36 
37 

29 
33 
29 

37 
35 
36 

37 
~3 
33 

29 
31 

32. 71 

TABLE 2-Concluded. 

" " "" " § "--< 

" " " " ~e " " " " ;:; " '" <!) 

"" i:: H H H 00 . .s .a O • 

,El ,El ~"" ,El ·a3 8 oo'-'"' ~-.. ·~-g ~ s . s . "s . S'~ s ~e i ~" s "s .Q" s ~- H 

~"" o.ec.,) .a"" .Q "" 
.Q 00 " +Ja3 0.0 

~-~ 0 8·5.9 8~~ 0" "' "'.a " ic<•~" ...:I <:.),~ "·~ <:.l•~ o.~ ~ en,,.. 

15. 11 23.8ol 12.0 10.1 7.5j 15.0 80.20 
15.0 11.5 10.0 6.8 

17.451 
15.5 76.55 

14.0 11.6 10.0 7 .1 26.10 16.0 76.90 

14. 7 12.8 10.0 7. 7 22.25 15.2 71. 75 
14. 7 11.9 10. 7 7.5 24.80 lR.O 81. 70 
15.1 12.9 10.6 7.9 

21.201 
12.2 65.30 

14.4 10.5 9.5 
6.41 

17.00 16.0 82.00 
14.5 11.4 10.8 7.6 30. 75 16. 7 79.75 
16.1 13.1 11.5 8.4 27.80 15.1 92. 70 

14. 7 11.3 10.0 7.8 30.15 16.8 88.55 
15.4 12.6 11.0 8.5 33.60 16.6 78.40 

15.61 11.8 10.6 7.0 23.60 15.0 86.90 

14.8 13.0 10.l 7. 7 21.80 13 .5 74.00 
15.1, 11.8 10.3 --2_:I~~ 70.85 

14.85112.06 10.18 7.60 23.43115.17 76.85 

From these tables the following points will be noted: 

~ .s 
";;, 

" '§ 
H 

"' Cl 

100 
96 
96 

92 
92 

100 

96 
100 

96 

100 
96 

100 

96 
84 

96 

" 0 
H 

'O 

" -;:; 
al. 
-o p.,z 

207 
202 
201 

255 
211 
266 

210 
206 
220 

216 
230 
225 

226 
256 

r. There is a considerable range of variation in the selected 
ears. This was intentional. It was desired to have different 
•degrees of each character represented in the ear-to-row test 
plots. 

2. The characteristic differences of the two types of corn 
are well brought out in these tables. Thus it appears that 
while the average weight of the ear is about 5 grams greater 
for the Type II corn than for the Type I, this difference is 
largely in the weight of the cob in the two cases, rather than in 
the weight of the grains. The Type II has a bigger cob in 
proportion to the amount of corn it carries than does the Type 
I. In the Type I selections the net weight of shelled corn is on 
the average 70 percent. of the total weight of the ear. Whereas 
in the Type II ears the net weight of shelled corn is but 77 per
cent. 

3. In the case of these selected ears the mean length is prac
tically identical in both samples. But the mean number of ker
nels to the average row is 2 more in the Type I than in the Type 
II. This brings out again in another way the fine grained char
acter of this Type I corn. 



EXPERDIEX'l'S IX BREEDING SWEET CURN. 203 

All discussion of variation in the characters of the ears 
tabled is deferred to another place. 

In addition to the numerical data comprised in Tables r and 
2, other matters not easily taken account of quantitatively were 
considered in making selections. These included such things 
as the straightness of the rows, covering of tip and butt, color 
of grain, shape of kernel, etc. 

\VORK IN 1908. 
In the spring of 1908 the 165 selected ears obtained from the 

1907 work were planted at Farmington. Each type of corn 
had a plot to itself, so located that there was no risk of a trans
ference of pollen from one to the other. These plots were 
also so located as to reduce to the lowest possible degree the 
likelihood of foreign pollen from neighboring farms fertilizing 
this corn. As a matter of fact there is no reason to suppose 
that any crossing did occur. These plots were planted on the 
farm of :!.\1r. J. H. Heath, who also attended to the cultivation 
of the corn during its growth. Throughout the growing sea
son of 1908 one of the writers ( F. :\I. Surface) was in the 
field studying the growth and other matters connected with this 
corn. 

Plot I was planted with the Type I ( Dennett and Ellis) seed. 
This plot was located on bottom or "intervale" land lying con
tiguous to the Sanely River to the west of Mr. Heath's house. 
The Type II seed (Crosby) was planted in Plot II. This plot 
was on upland ground, and was located east of Mr. Heath's 
house and directly in the rear of the Burnham and Morrill corn 
factory. The soil in both plots was a light sanely loam, of the 
type best adapted for the growing of swe,et corn, and was in an 
excellent condition as regards natural fertility. Plot I in 1907 
was in the grass period of a regular rotation practiced by Mr. 
Heath. An excellent crop of hay was raised from the field 
of which this corn plot was a part in that year. Plot II was in 
potatoes in 1907. On Plot II a heavy dressing of barnyarcl 
manure was plowed under in the fall of r907. Because of the 
risk of a spring overflow of the Sanely River it was not advis
able to do this in the case of Plot I. That plot was well ma
mtred ancl plowed in the spring of 1908. Both were thorough
ly harrowed and had a good seed bed prepared. Deeper har
rowing would have been of benefit in the case of Plot I. 
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The size of Plot I was 300 x 150 feet, or, after allowing for 
paths, etc., there was exactly one acre in sweet corn. In Plot 
II the dimensions were 200 x 200 feet. Plot I included roo 
rows. The 1~ows ran approximately east and west and were 
in t,vo sections, 50 rov,;s in each. A path two hills wide was 
left in the middle of the field between the two sections. Plot 
II included 66 ro\VS, also running approximately east and west. 
In both plots the rows were 3 ft. apart, and the hills 18 inches 
(approximately) apart. On Plot I, rroo !Ls. of Bradley's Corn 
Phosphate was used, and on Plot II 900 lbs. The fertilizer was 
applied with a corn planter which dropped it in hills approxi
mately 18 inches apart. The covercrs were removed from the 
planter. This left the fertilizer partially mixed with the soil and 
exposed in the hill. Then the seed was planted by hand, 3 ker
nels to a hill. Each row was planted with the seed from one 
single ear, and a record kept of the ear used for that particular 
row. Plot I was planted :'.\Iay 19, 1908, and Plot II May 20, 

1908. In both plots the seecl bed was in excellent condition at 
the time of planting; the soil was well pulverized, warm and 
dry. Plot II was a little more moist when planted than Plot 
I but was not too clamp to plant. 

On May 28, 1908, the corn in Plot I was coming up nicely; 
Plot II was not so far along at this time, but scattered hills 
were up. Plot I gave an excellent even stand. Plot II did not 
clo so well in this regard. Some rows in particular had a num
ber of missing hills. After the corn was well up it was culti
vated once a v.:eck by running a one-horse cultivator between 
the rows. It was hoed by hand twice. At the second hoeing, 
when the stalks were 12-14 inches tall it was thinned rn as to 
leave one plant to the hill. It should not be understood that 
such a degree of thinning is to be recommended. It was clone 
in this case merely becanse it was desired to be able to study in 
detail each individual plant. This can be clone most advan
tageously with only one plant to the hill. 

The season of 1908 was a favorable one for growing sweet 
corn except for the prolonged and severe drought, ,vhich was 
the worst experienced for many years in the part of the State 
where the experimental plots were located. Fortunately the 
corn in these plots was not so badly injured as much of that in 
nearby localities. 
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The most striking result in 1908 was the marked increase in 
earliness exhibited in the selected corn of Type I, both in com
parison with the same type of corn on the same land the season 
before, and with other corn of the same type planted in the re
gion about Farmington from factory seed in the same year 
( 1908). The amount of this gain in earliness accompanying 
one year's selection is indicated by the following figures. The 
first tassel in Plot I was found July 3, 1908. During the next 
few clays many more appeared. By July 6, 1908, the corn was 
,vell tasseled out over the whole plot. The first silk came out 
on July 14, 1908. In the period July 17-20, 1908, the silk was 
well out over the whole field. By July 27 and 28, 19o8, the 
silk was drying on a large number of plants. By August 20, 
1908, the corn in this plot was as a whole in the proper condi
tion to go into the factory, although a good deal of it was past 
good canning condition at that date. On August 28, 1908, 180 
ears were harvested for seed. These were ears thoroughly ma
tured for seed purposes: stalks dead and dried up. The corn 
on the whole plot was thoroughly matured and ready to harvest 
for seed September 6, 1908. Harvesting began at that time, 
and on account of the number of records, etc., to be taken, con
tinued till September 12. No other sweet corn grO\vn in the 
region about Farmington in 1908 was as early as this selected 
corn in Plot I, by at least two weeks. In August, 1908, the 
\,Titers made a rather extended trip through the corn grow
ing region of the southern and western parts of the State. No
,vherc was any corn seen which was as early as Plot I at Farm
ington. 

Besides the gain in earliness, there was a marked improve
ment in the quality of the seed as regards conformation of ear, 
covering of tip, etc. This was commented upon by all who 
saw the corn. Some indication regarding this point is given by 
comparing Figs. 224, 225, 226 and 227, which represent some 
of the seed ears obtained in 1907 and Figs. 228, 229 and 230, 
which in the same way show some of the selected ears of 1908. 

Plot II did not give as good results as Plot I, in any particu
lar. It compared however, very favorably with the best of the 
corn grown from factory seed in the region around Farmington. 
Data regarding the earliness of the corn in this plot are given in 
the following figures. The first tassel was noted July 8, 1908. 
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Only a comparatively fe,\· plants hacl tasseled out up to July 
14. Silks began appearing July 24 and by July 28 about a 
half of the stalks in the plot were in full silk. The corn on this 
plot, ,vith the exception of selected rows saved for seed, was 
cut ancl hauled to the factory on September 2. It was then at 
the proper stage of growth for canning. At this date only a 
comparatively small amount of corn from factory seed had been 
brought into the Farmington factory. It was over a week 
later before the factory began operating at full capacity. The 
seecl ears from select::cl rows in this plm were harvested for 
seecl September 22, ICJo8. 

From the data given it is evident that the corn in Plot I 
was much earlier than that in Plot II. A part of this differ
cnc= is probably to be expbinecl by the innate difference between 
the two types in regard to this character already noter!. An
other ancl perhaps more important factor is to be found in the 
fact that the Type II corn ,vas in a new environment at Farm
ington. It was not so well adapted or acljusted to Farmington 
conclitions of soil, climate, etc., as was the Type I corn. This 
point ,vill be more fully discussed further on. 

In the case of the corn on Plot I all of the cars wet·e har
vested for s-:cd, the product of each row being of course kept 
separate. 1\fter a preliminary drying at Farmington the corn 
was shipped to Orono and given a thorough drying on racks 
in the Experiment Station attic, as described for 1907. After 
being thoroughly dried the cars from each row were sorted into 
three classes, Ar seed, good scecl and nubbins. The number of 
ears in each class was counted. Then the ears of each class 
,vere shelled and the weight of dry shelled corn from that class 
determined. These weights \Yere, from necessity, taken in 
pounds rather than on the metric system. From thc,e was 
calcnlatecl the yiclcl of each row in bushels of corn fit to nsc 
for seecl per acre. Thi~, calculation was made on the assump
tion that a bushel of dry shelled sweet corn weighs fifty ponnds. 

The different classes of cars were defined as follmn: To 
be put in the Ar class an ear must have a good butt and a well 
covered tip, be of good ~izc: and shape (nearly cylindrical), have 
the grains small ancl well packed and the rows straight. The 
ears put in this class ,vcre of very fine quality. The "good 
seecl'' included all other ears which w~re not undersized or mis-



EXPERBIENTS IN DREEDIKG SWEET COHN. 267 

shapen. No ears were put in this class which would not be 
graded as good seed ears by a factory distributor or seedsman. 
The nubbins included all small, malformed or defective ears 
which could never be used for seed purposes. The "total seed" 
of the tables below is the sum of Ar and good seed. 

The data obtained from this sorting and weighing of the 
product of the ear-to-row plots are given in Tables 3 and 4, 
Table 3 dealing with Type I, and Table 4 with Type II corn. 
In the case of Type II corn only I I rows were considered of 
sufficient merit to warrant saving them as a whole for seed. 
All of the rows of Plot I were saved, though not all were ac
tually used for seed. 

The arrangement of data in Tables 3 and 4 is as follows: in 
the first column is given the number of the row ; in the second 
column the number of the "parent ear" for this row. Thus ear 
No. 143 was the ear used in planting row No. roo. Detailed 
data regarding the characteristics of each of the "parent ears" 
of Tables 3 and 4 are given in Tables r and 2 above. The next 
two main columns give for the A I seed and good seed respect
ively the following information: (a) the number of ears falling 
in the Ar class, (b) the weight ( in pounds) of corn shelled from 
these ears, and ( c) the weight of the cobs of these ears. The 
next main column gives the same information in regard to all 
ears fit for seed. The figures here are obtained by adding those 
given in the two preceding columns. The sixth main column 
of the tables gives the calculated yield of seed per acre, based 
upon the yields in the "total seed" column. The last main 
column of the tables gives the figures in regard to nubbins and 
ears too poor to be classed as good seed. 
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TABLE 3. 

Yield of Each Row of Type I Corn in 1908. 
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TABLE 4. 
Yield of Each Row of Type II Corn in r908. 
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A number of interesting points come out of these tables. 

Among these are the following: 
r. Taking the Type I corn first it appears that on the aver

age over the whole plot 21 out of every ror ears fit to be 
used for seed at all were of such superior quality as to be placed 
in the Ar class. This is a high ratio as compared with the 
seed which the packers ordinarily distribute to the farmer. 

2. The same fact is brought out in a more striking way by 
considering the weight of shelled corn produced on the different 
classes of ears. On the average 24.6 per cent. by weight of the 
shelled corn of seed quality came from ears graded as Ar. 

3. As would be expected from the ctbove relations there 
was only a small proportion of the total crop unfit for seed. 
Taking the average of all the ro\rs only r 5.2 per cent. of the 
total yield of shelled corn was borne on nubbins or poor ears 
which could not be classed as good seed. 

4. The average yield in bushels per acre of dried and shelled 
seed corn for all rows was 35.29. Considering the fact that 
this is for a stand of only one stalk to a hill it can only be re
garded as a very good yielcl. The distribution of the yields for 
each of the roo rows is shown graphically in Fig. 223. 
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Fig. 223. Diagram showing the yield of the mo rows of Type I corn 
in bushels per acre. 

From this diagram it appears that the yield which occurred 
most often was in the class 33-36 bushels. From this high 
point the polygon slopes off at about the same angle in both 
directions-i. e., towards higher as well as lower yields. 

5. Even the I I best rows of the Type II corn, selected be
cause they were the best in the field, did not average to yield 
as well as the whole of the roo rows of the Type I, good, bad 
and indifferent taken together. The Type II falls behind nearly 
6 bushels to the acre. 

6. Further, even in these r r best rows the Type II corn did 
not produce nearly so high a proportion of its total shelled corn 
on ears of good quality which warranted their use for seed. 
Thus, taking averages of the r r rows it appears that of the total 
yield 48.2 per cent. was borne on nubbins or ears not good 
enough to use for seed. This figure is to be compared with the 
15.2 per cent. in the case of the Type I corn. 

7. The shelling ratio is also slightly higher in the Type I 
averages for the whole field than in the case of the r r selected 
rows of Type II. From Table 3 it appears that in the case of the 
"Ar seed" of Type I, 17.5 per cent. of the average weight of the 
ear ,vas cob (shelling percentage=82.5), and in the "good seed" 
of the same type of corn, 18.9 per cent. of the average weight of 
the ear was cob ( shelling percentage=8 r. I). On the other 
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hand, the Type II "A.r seed" has 19.1 per cent. of the total 
weight in cob, and the "good seed'' has 19.6 per cent. in cob 
( shelling percentage 80.9 and 80.4 respectively). It should 
again be pointed out that a part at least of the poor showing of 
the Type II (Crosby) corn as compared with the Type I (Den
nett) is to be explained as a result of the fact that the former 
was planted in the ear-to-row test in a locality to which it was 
not "adjusted," while the Type I was. 

In addition to the collection of data regarding the rows as 
wholes, individual plant selections were made in r9o8, just as 
in 1907, except that in this year the selections were made in the 
ear-to-row plots. The ears from these field selections were used 
in an ear-to-rmv test in 1909, with results to be described farther 
on in connection ·with the work of that year. Data were taken 
on these ears selected in 1908 similar to those already given for 
the 1907 ears. 

The question of the relation of type, conformation and size of 
ear to yield and quality in the progeny is one of great importance 
to the corn breeder. ·while it is not possible in a general dis
cussion, such as this is intended to be, to go deeply into this 
matter it is thought desirable to present some photographic 
material which we have collected bearing on the subject. These 
pictures have the further advantage of recording in some meas
ure the progress made in the selection work, so far at least as 
certain ear characters are concerned. There will be presented 
some photographs of the ears selected in 1907 for planting in 
1908, together with a brief discussion of their progeny in 1908. 
It should be said that in all cases where an ear shown in these 
photographs is crooked it became so in drying, and was not so 
originally. The corn was dried on racks so constructed that 
each ear \vas thrust, at the butt encl, on a nail projecting from 
the rack. The ,,,eight of the ear itself caused some to curve in 
the process of drying. 

Figures 224 and 225 show two groups of ears selected in 1907, 
one of which produced relatively high yielding rows, and the 
other relatively low yielding rows. 

It is instructive to compare individual ears. Ear No. rr3 
(Fig. 224) while bearing almost identically the same amount 
of shelled corn as ear .\Jo. I (Fig. 225) (80.90 gr., ac. against 
80. IO gr.) produced a row yielding at the rate of 48.00 bushels 
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Fi e . 224. Photographs of sweet corn ears selected in 1907. Produced relati vely !tig!t yie lding rows in 1908 
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to the acre, while ear No. l produced a row yielding but 25.77 
bushels to the acre. Ear No. 1 had but 76.22 per cent. of its 
total yield on ears good enough for seed, while ear No. rr3 has 
93-42 per cent. of its total yield on such ears. 

Again ear Ko. rr3 may be compared with ~o. rr6. The 
latter was certainly the better looking ear, yet it yielded at the 
rate of IO bushels to the acre less than No. 113. 

Ear No. 127 (Fig. 224), ,vhich was a smaller ear (66.50 
grams shelled corn) than any ear in Fig. 225 ,vith the exception 
of ear ":-Jo. 60, yielded at the rate of 41.38 bushels to the acre 
as against 29.38 bushels to the acre, the highest yield of any of 
the ears shown in Fig. 225, that of ear Ko. 132. 

Ear No. 127 ( Fig. 224) produced a row yielding at the rate 
of r.38 bushels per acre higher than the row produced by ear 
No. 138 (Fig. 224), which was relatively a giant beside it. 

Ear No. l 39 ( Fig. 224) produced one of the highest yielding 
rows in the test, giving 45.50 bushels to the acre, yet this ear 
had the smallest net weight of shelled corn ( 6 r.90 grams) of 
any of the 5 ears shown in Fig. 224. Ear No. 29 (Fig. 225) 
was one of the heaviest ears selected (bearing 88.ro gr. shelled 
corn) yet it produced a row yielding at the rate of but 26.62 
bushels to the acre. 

These facts are very striking. They indicate that there ,is 
not that close association between the size and type of the ear 
and the resulting yield, which many would have us believe. The 
proper method of studying this matter is, of course, to measure 
mathematically the correlation between ear characters and yield. 
This is being clone in this laboratory, but a technical discussion 
of the results is not in order here. These photographs show 
clearly enough that such an association of characters and yield 
cannot be very close or definite. This is a result in accordance 
with some data recently published by \Villiams and \Velton of 
the Ohio Station.* 

The point may be raised that in Figs. 224 and 225 we are deal
ing with extremes in the positive and negative directions. What 
would be the type and size of ears producing good average yield
ing rows? Such rows would in our 1908 experiment be repre
sented by yields of from 33 to 36 or 37 bushels. In figures 226 
and 227 data are given for an examination of this question. 

* Williams, C. G., and Welton, F. A. Ohio Agric. Exp. Sta. Bulletin 
212, 1909. 



274 MAINE AGRICUL1rtrRAL EXPERIME:NT STATION. r9ro. 

The difference in appearance of the ears in these two figures 
is striking indeed. The ears in Fig. 227 are poor scrubby look
ing things, which anybody selecting seecl for anything but an 
experiment would surely reject. On the other hand, the ears 
in Fig. 226 are of fine quality. Every one is of the cylindrical 
type so much sought after in corn, ancl each has a beautifully 
rounded tip evenly covered with grain. Each one of the ears 
shown in these two pictures was planted, and each one produced 
a row yielding within 2 bushels ( above or below) of the average 
of the whole plot. The average rate of yield of the rows from 
the 5 ears of Fig. 226 was 36.ro bushels per acre, while that for 
the 5 ears in Fig. 227 was 35.00, or, in other words, the average 
rate of 'yield per acre was only I.I bushels more for the row's 
from the cars of Fig. 2?6 than for those from the ears of Fig. 

227. 

Another question \Yhich suggests itself is as to the quality of 
the ears in the rmvs produced from the ears shown in Figs. 226 

and 227. \Vas it not the case that while the net ,veight of 
shelled corn was substantially the same for the two sets of rows 
from these different ea1-s yet the proportion of this borne on 
nubbins and ears of too poor quality for seed was higher in the 
rows from the poor ears of Fig. 227 than frorn the good ears 
ot Fig. 226. One would suppose this surely to be the case. 
Ears like 172 (Fig·. 227) han been set forth to the readers of 
agricultural literature as glaring and shocking examples of 
what not to plant. ~ ow as a matter of fact, out of the total 
amount of shelled corn proclucccl by the progeny of these t\vo 
set of cars, an average of 13.67 per cent. was produced on nub
bins and ears too poor for seed in the case of the progeny of the 
ears of Fig. 226, against an average of 13.58 per cent. in the case 
of the progeny of the ears of Fig. 227. Or, in other words, the 
progeny of the good cars of Fig. 226 produced just as much 
( and indeed an insigmificant trifle more) corn on nubbins and 

cars too poor for sl'Cd as did the proge11:,1 of the poor cars of 

Fig. 227-

Turning now to the other side of the case let us a5k what was 
the proportion of high quality ears ( Ar seed) produced by the 
progeny of the two sets of cars shown in Figs. 226 and 227. 

\iVe may again take the total \\·eight of shelled corn as the base 
of comparison. The progeny of the poor ears of Fig. 227, tak-
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FIG. 226. Sweet corn ears selected in 1907 for planting in 1908. These aie ears of g ood type producing good average 
yielding rows. 
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FIG. 227. Sweet corn ears selected in 1907 for planting in 1908. 
yielding rows. 

These ears are of poor type producing good average 
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ing the average for the 5, produced 20.68 per cent. of their total 
shelled corn on ears of Ar quality, while the progeny of the good 
ears of Fig. 226 produced 20-40 per cent. of their total shelled 
corn on such ears. In other words, the progeny of the ears of 
Fig. 226 included on the acz;erage no more ears of fine quality 
than did the progen}' of the ears of Fig. 227. 

How are such results as these to be interpreted? It is, of 
course, open to one to maintain if he chooses that the cases illus
trated are merely isolated instances-exceptions which prove 
the rule as it \Yere. As a matter of fact these cases are not 
exceptions. They agree essentially with the great bulk of data 
regarding inheritance accumulated by the experimental work of 
recent years in supporting the generalization that the external, 
visible characteristics of a plant or animal furnish an exceed
ingly unreliable criterion of its probable behavior in breeding. 
The fact that an ear of corn is of especially good type and 
appearance is no guarantee that its progeny will also be better 
than the average. These corn cars illustrate exactly the same 
principles that have been brought out in the studies on breeding 
for egg production at this Station.* The force of such facts as 
are here set forth and the general principles upon which they 
depend, is making itself felt in practical corn breeding work in 
the western states. The writers gather from their reading of 
such papers as the Breeders Gazette ( and they are informed by 
competent authority that their conclusion on this point is quite 
correct) that among the most careful and thoughtful of the corn 
belt farmers anc! breeders of seed corn there is developing a 
marked reaction from the belief in the great value of the "show" 
type of ears for seecl raising purposes. It is being found by corn 
brel'.ders everywhere that such ears do not always or even in the 
majority of cases produce the highest yields or the largest pro
portion of perfect ears. 

Facts of the character brought out by these protographs of 
corn ears are capable of satisfactory interpretation on the basis 
of Johannsen's •:":' concept of genotypes. According to this view 
the ears sho,yn in Fig. 227 represent very poor individual speci-

* Cf. 1\Ie. Agr. Expt. Stat. Bulletin 166 and Bureau of Animal Ind. 
Bulletin r ro, Part I. 

** Cf. this author's recent book "Elemente der exakten Erblichkeits
lehre." Jena (Fischer), 1909. 
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mens belonging to mediocre genotypes, whereas the ears in Fig. 
226 represent very good individual specimens but also from 
mediocre genotypes. If both sets belong to genotypes of about 
the same general grade or character it is to be expected that the 
progeny of both sets of ears will be essentially the same. This 
as a matter of fact was the case. The genotype concept gives 
at once a more reasonable interpretation of the facts than is to 
be gained from any other current view of the nature of the 
process of inheritance, and suggests the factors of primary im
portance to be looked after in practical corn breeding. Evident
ly if the genotype idea represents the actual method of inheri
tance in corn, the important test in selecting seed is the perform
ance of the progeny. The aim must be to propagate the strains 
or lines in which high yield, fine quality of ears, etc., are heredi
tarily present. At the same time one must, of course, guard 
against any loss of vigor by too much or too close inbreeding.* 
It is obvious that in an open fertilized plant like corn one will 
never ( except by hand pollination) get pure lines such as 
Johannsen has studied in beans. But to suppose, as some 
writers have apparently done that, because of this fact, the geno
type concept has no significance for sexually reproducing ani
mals and open fertilized plants, is merely a confession of a lack 
of understanding of the fundamental meaning of that concept. 

vVoRK IN 1909-I. EAR-To-Row TEST. 

The ear-to-row test of the ears from individual plant selection 
was carried out on the farm of Mr. J. H. Heath at Farmington 
again in 1909. Land was taken for the work on the "intervale" 
contiguous to that used in Plot I in 1908. The soil was of the 
same character. In addition to the ear-to-row test a number of 
other test plots were carried on in 1909. Besides the experi
mental plots Mr. Heath grew two acres of corn for himself 
from seed selected for him by the writers. This corn was on 
the same "intervale" land immediately west of the experimental 
plots This gave nearly 3 acres of the Type I pedigreed sweet 
corn grown in the same field at Farmington under direct obser
vation, and in the local conditions to which it was. thoroughly 
adjusted. 

* This point has been much discussed in recent writings on corn 
breeding problems, especially by Shull, East, Cook, Spillman, and Collins. 
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The season of 1909 ,vas an extremely unfa\'orahle one for 
corn. Following a cold ancl ,vet spring the early part of the 
summer was characterized by a long succession of cloudy, cold 
days. The resttlt was that s,veet corn throughout the State got 
a very bad start. The relative amount of grmvth made in J nly 
was much below the normal for a fayorahle season. This, 
coupled with the fact that the late spring clelayccl the planting, 
made the sweet corn through the State in general mature late. 
To make the season about as tmsatidactory as possible from the 
corn grower's standpoint killing frosts came early in the fall and 
severely damaged the crop. These seasonal. conclitions must be 
kept in mind throughout the following discussion. 

The data regarding the planting of the ear-to-row test plot 
in 1909 are as follows: The plot, as has been said, was located 
on the "intervale" as in 1908. Only Type I corn was ttsecl in 
the planting. One ear ,vas planted to a row as before. The 
plot was smaller and the rows shorter than in 1908. The rows 
were 3 feet apart and the hills r8 inches. The plot measnred 
148 feet x 75 feet, 49 rmvs being planted. The Janel ttsed was 
in grass in 1908. It was given a good coat of manure, plowed 
in the spring of 1909 and in general given the same treatment 
as described for the 1908 ear-to-row test. Draclley's Corn Phos
phate was applied at the rate of 900 lbs. to the acre. This was 
put in the hills in the ·way described for the 1908 work. The 
plot was planted :\Iay 20, 1909. [n this year's ,vork the thin
ning was clone so as to leave 2 stalks to the hill rather than one 
as in 1908. The cultivation was otherwise as in IC)08. 

The data regarding the ears planted in the ear-to-row test in 
1909 are given in Table 5. There is also incluclecl in the last 
2 columns of this table a statement of the yielcl of each row. 
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TABLE 5. 
Data on T3•pc I Com Ears Planted in Ear-to-Row Test in r909, 

and the Yield of the Rcs1tlting Rows. 
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By comparison of Table r (p. 259) ( ears selected in 1907) 
and Table 5 ( ears selected in 1908) a number of interesting 
points are brought out. It appears that, on the average, the 
ears selected as seed for 1909 planting were of higher quality in 
respect to practically all characters than the ears selected for 
planting in 1908. Thus the average weight of ear was about 
18 grams more in the 1908 selections than in the 1907. There 
was an increase of nearly one-half row in the average number 
of rows in the 1908 selection as compared with 1907. The 1908 
seed ears were on the average longer by about a half centimeter, 
had more kernels to the row, and a relatively smaller cob than 
the 1907 ears. In mean net weight of shelled corn to the ear 
the 1908 selections were about 17 grams higher. 

In regard to quality in general, including shape of ear, filling 
of butt and tip, straightness of rows, fineness of grain, etc., the 
1908 selections were as a whole, a very fine lot of ears. This 
is indicated by the illustrations of typical ears given in the plates 
farther on in the bulletin. 

The yields of the rows in 1909 ,vere in general at a higher rate 
than in 1908. The major portion, if not all, of this difference 
is due to the difference in the stand in the two years; one stalk 
to a hill in 1908, 2 in 1909. 

There were two clear cut and striking general results of the 
test in 1909. The first of these was that the corn was again 
extremely early as compared with other sweet corn. It is very 
doubtful if any gain over the condition in regard to this char
acter in 1908 was made. If it was it certainly could only have 
been slight in amount. But in any event all that ,vas gained in 
1908 was retained in 1909, making due allowance for differences 
in the two seasons. The following dates show the development 
of the corn in 1909. As has been said, it was planted ::\fay 20, 
1909-

On June 19, 1909, the corn was found to be in good condition 
with fine even stand, no hills missing. Plants were from 12 to 
18 inches high. On June 29, 1909, about one-third of the plants 
showed tassels starting. July 12, 1909, the field was well out 
in tassel. July 22 to 25 the silk was well out over the whole 
field. According to Mr. Arthur Tucker, superintendent of the 
Burnham and l\Iorrill factory at Farmington, the entire three 
acres of corn was in the proper stage for canning on August 
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20-24, 1909. On August 29, 1909, Mr. Heath and one of the 
writers went through his two acres of corn in the attempt to 
find some ears suitable for boiling. After considerable search
ing a few ears were found but even these were already past the 
proper stage for eating. Owing to the location of the field on 
the low land along the Sandy river this corn was not injured 
by the severe frost of August 31, 1909. The corn ,vas har
vested for seed on September I 5 and 16, 1909. It was thor
oughly ripe at that time. 

In connection with the farm distribution test (cf. pp. 284-292) 
of the Type I seed in 1909 the writers had an opportunity to see 
a great deal of the sweet corn grown in the State in that season. 
No corn was found which was as early as our piece at Farm
ington. Only a few pieces were seen which approached our 
corn in earliness. The best of these were in the vicinity of 
Rumford Center. This corn was about a week later than the 
Farmington field. On inquiry into the history of this corn it 
was found that the seed had been saved and selected for earli
ness for many years by Messrs. J. H. and F. D. Martin of Rum
ford Point. Further, during this time they had grown this 
corn on the same farm and under the same conditions so that it 
was completely adjusted to its immediate loc.al environment. 

Some idea of the earliness of the Farmington corn in 1909 as 
compared with other corn in the State may be gained from the 
statement that so far as the writers have been able to ascertain 
no corn was canned in the State before September IO, 1909. It 
seems safe to say that our corn was at least two weeks earlier 
than the earliest corn put up by the packers. It is worth point
ing out that if all the corn in the State could have been as far 
along as the Farmington field it would have been safely out of 
the way before the killing frost of August 31, 1909 This frost 
did thousands of dollars worth of damage to the corn crop of 
the State. 

The second point in which an improvement concurrent with 
the selection was noticeable in the 1909 corn was in regard to 
the conformation of the ear. Unfortunately it was not possible 
under the conditions of the work to take detailed data on this 
point in 1909, but there is no doubt that the proportion of good 
and fine quality seed ears was considerably higher in 1909 than in 
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rgo8. This may be taken to indicate the results of the first step 
in the process of weeding out undesirable lines (genotypes) in 
regard to ear characters. 

The superior quality of the seed ears planted in 1909 over 
those in 1908 is brought out by the photographs of typical ears 
shown in Figs. 228-230, especially by comparison with Figs. 
224-227. 

In Fig. 228 the ears are so arranged on the plate that the rate 
of yield of the progeny of each ear in bushels per acre increases 
as we pass from the ear on the extreme left (?-Jo. 602) to the 
ear on the extreme right (No. 600). The first three ears at 
the left (Nos. 602, 586 and 6o9) gave rise to rows which yielded 
poorly. The other two ears (Nos. 592 and 6oo) produced high 
yielding rows. The data regarding each of the ears in Fig. 
228, and their progeny are given in Table 6. 

TABLE 6. 

Data Regarding t,he Progeny of the Ears Shown in Fig1tre 228. 

6021 

586 i 

6091 

592 I 

600 I 

Weight of 
shelled corn 
in grains. 

110.5 

126.0 

110.0 

103.0 

109.0 

I 

Planted 
IOW No. 

' 

Bushels 
per acre. 

34.43 

39, 98 

41.80 

56.85 

59.02 

1 

Parent I 

1 

row Ko. I 

165 I 

138 

193 

147 

158 

' 

Bushels 
per acre of 
parent row. 

25. 77 

:J7. 76 

31.62 

39.12 

40.62 

i Parent 
I Ear No. 

164 

115 

129 

137 

Similar data for the ears of Fig. 229 are given in Table 7, 
and for those of Fig. 230 in Table 8. 

TABLE 7. 

Data Regarding the Progeny of tlze Ears Shown in Figure 229. 

0 Weight of I I 

i Pare1it I llusl1els per I z sllelle<l corn ,· Plante<] I llusliels acre of Parent .. : row i\o . per acre row).;o, ear _:,.;o, 
" in grains parent row 
,'1 I 

448 106.0 5:32 4:l.74 I J:31 
I 

37. iG 193 
57.t 104.0 531 40. 70 11'.l 37 .88 50 
516 100.0 534 -J:l.li1 113 31.38 50 
577 115.0 524 1:1.67 113 

I 

31 .38 50 
578 110.0 5:33 4U.18 117 33.,,o 22 
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T,\DI,E 8. 

Data Regarding the I'roge113• of tlze Ears Shown in Figure 230. 

~ \Yeightof ·1·· ·1 
,.. shellPd c,orn Plan~,<! ' 
,... in grams I row ~ 0 · 

ii1 I 

41'7 ]17.o I 515 
,)SH 118.5 i 517 
59() H7 .0 I 5;37 
r,g, I 108.5 549 

~~--1~--- 1_518 

Bu~l1e]s 
1,er aerr 

;)f).62 
f>O.H 
fil. 84 
42.H 
[1~_57 

I l'arl•nt ] BnsJ1els pn 
,. •. acre of 

• 
1 row ~~ 0 -1 parent row. 
I ' 

Parent 
Par Xo . 

----- --- ~-----

10:J 
' HG 

I 
H9 
149 
149 

40.00 
45.50 
5:2.62 
52.6:2 
52.62 

138 
J:J9 
149 
149 
llU 

Figure 22c) shows 5 ears which produced rows yielding a little 
belO\v the average for the vvhole test. It is to ·be contrasted 
with Fig. 230 which gives 5 ears producing rows above the 
average ( with one exception introduced for another purpose). 
The pictures show clearly enough that there is certainly no 
marked difference in the av-erage quality of these two sets 
of ears, as they wm1ld be judged by a person picking out ears 
from a miscellaneous lot for planting. Y ct the average 
rate of yield per acre of the progeny of the 5 ears of Fig. 230 
is 5.47 bushels more than that of the progeny of the 5 cars of 
Fig. 229. In other words, the ears of Fig. 230 yielded approx
imately IO per cent. Letter than those of Fig. 229. There cer
tainly is not a 10 per cent. difference in the quality of the ears 
themselves, as sh6wn in the photographs. 

Each of these figures brings out some further special points 
of interest. Thus in Fig. 229 the three ears No. 574, 576 and 
577 are all daughter ears from ear No. 50 shown in Fig. 226. 
Ear No. 50 was the best individual of all those selected in 1907. 
Two of the three grand-daughter rows ( ,534 and 524) yielded 
at exact] y the same rate. The ear shown beside No. 50 in Fig. 
226 is No. 193, an ear of good shape but very short and small 
as compared with No. 50. Now car No. 448 in Fig 229 is a 
daughter ear from No. 193. Neither in size, shape nor quality 
is it noticeably inferior to the daughter ears from No. 50 (574, 
576 and 577). Furthermore the grand-daughter row from ear 
No. 193 yielded at substantially the same rate as did the grand
daughter rows from ear No. 50. In other words, it appears 
that ear No. 193 was just as good an ear for planting purposes 
as was ear No. 50, though no one would ever have supposed ~o 
on seeing the two ears side by side. 
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The same thing is brought out in a still more striking way so 
far as yield is concerned by comparing ear No. 578 with the 3 
daughter ears from No. 50. Ear No. 578 is a daughter ear 
from the very poorly shaped, scrubby ear No. 22 shown in Fig. 
227. Now while 578 is lacking in some particulars the high 
quality of Nos. 574, 576 and 577 yet after all it is a very good 
ear-far better than No. 22. But if we turn to the rate of yield 
of shelled corn to the acre it appears that the row from ear No. 
578 ( the grand-daughter row from ear No. 22) yielded nearly 
IO per cent. better than any grand-daughter row from ear No. 
50. In other words, suppose a farmer had been selecting ears 
for seed; the facts show that the outcome, so far as concerns 
the number of pounds of corn to be hauled to the factory, would 
have been better if ear No. 22 had been used to found a strain 
of seed rather than ear No. 50. Yet no one \Yould ever think 
of using such an ear as No. 22 for planting if he could get any
thing better. 

Such results as are here being discussed should not under any 
circumstances be taken to mean that the right thing to do when 
selecting seed is to pick out ears like No. 22, rather than those 
like No. 50. What the results do mean is that the external 
qualities of the ear, whether good or bad, are a very poor indi
cation what that ear will do when planted YVe have here simply 
another illustration of the old adage to the effect that it is not 
possible to tell how far a frog can jump by mere inspection of 
the frog. His jumping capacity is determined by innate, invis
ible qualities and characters, only to be tested by making him 
actually jump. In precisely the same way it is not possible to 
tell by the appearance of the ear how well relatively it is going 
to yield when planted. Because, just as with the frog, the yield
ing capacity depends on innate, invisible qualities. The only 
way to tell how it will yield is to plant it and see. If it then 
does yield well it was a good ear, even though it may not have 
looked the part. 

All this means practically that in selecting corn for seed the 
selection must be on the basis of the performance of the progeny 
( here the row) as distinct from individual ear selection. The 
best ears to select for seed are those which came from good 
rows. A poor ear from a good row is vastly better than good 
ears from a poor row when the planting is on the ear-to-row 
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system. The average condition of a ro,y ( on the ear--to-row 
system of planting) is in some degree an inclex of the genotypic 
condition of the parent ear. Or, in other words, it is an indi
cation of what it is \\·orth as a breeder or propagator, as distin
guished from what it is worth merely as an ear. 

All this has its bearing on the current tendency to exploit 
fancy seed cars as such, of which we are seeing so mucb. The 
man who pays $250.00 for a single ear of seed corn ( which by· 
hypothesis he himself clid not raise on some kine! of a pedigree 
system) has a most extraordinary degree of faith in his ability 
to tell by the appearance of the ear what it will produce. He 
\\·oulcl do well to read and ponder over ~lark 'I\vain's tale of 
the jumping frog. It has a moral for every breeder, whether 
of plants or animals. 

II. FAIOi DISTRIBUTION TEST. 

In addition to the ear-to-row test in 19cX) there was also car
ried on an extensive trial of this corn on a practical scale. This 
was clone through a distribution of the seed to a number of 
farmers located in different parts of the corn growing sections 
of the State. As has already been noted, it was found that the 
Type I corn grown in the 1()08 ear-to-row test was very early, 
as well as of fine quality. The question at once raised itself 
as to whether this marked earliness \\·as anything fixed or inher
ent in the selected strain,, or was merely the result of the favor
able conditions of soil ancl cultivtion under which it was grown, 
combined with a high degree of adaptation or adjustment of 
the seed to those conditions. \Vhile on the Darwinian or 
"gradual accumulation'' theory of selection it ,yould be absurd 
to suppose that selection for one generation alone ,voulcl bring 
about and fix such a marked improvement in earliness as \\"as 
noted in the H,J08 work, the "isolation" or "genotypic'' concept 
of the action of selection ,rnulcl leacl to no such difficulty. That 
is to say, on this latter interpretation a permanent (i. e., defi
nitely fixed) improvement as great as that actually observed 
is a c1uite possible result of a single generation of sdection. 
But, as a matter of fact. was the improvement in earliness 
obtained actually fixed:' It is obviously impossible to answer 
this question definitely by continuing to grow the corn on the 
same experimental plots at Farmington. Because if ( as was 
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the actual case) the improvement in earliness is retained there 
in successive generations it is quite impossible to be certain 
whether this is because it is inherited or because the corn is 
quite perfectly adjusted to the local conditions. In all breed
ing work with corn certainly, and probably with many, if not 
all, other crops as well, these two factors must be very carefully 
distinguished, or incorrect conclusions arc almost certain to be 
drawn. 

It, therefore, seemed desirable to test on a large scale ,vhat this 
selected seed would do under a wide variety of environmental 
conditions. By cooperation with the packers mentioned above 
(p. 255) a farm distribution test was made in 1909. Through 
their aid it was possible to get from one-half to 2 acres of corn 
from this seed grown by each of 47 farmers. The name and 
address of each of these farmers together with the acreage 
grown are given in Table 9. 

It should be said that the acreages given in this table are not 
estimates, but were determined by actual accurate measurement 
of the plots. Taking all the cooperating planters together the 
average acreage in the test per planter was 0.95 acre, an insig
nificant fraction under one acre. The largest number ( 21) 
planted between r and r ,½ acres. The next largest number 
( 17) planted from ¼ acre to r acre. Only 6 out of the 47 
planted less than ,½ acre, and only 3 more than r ¼ acres. Of 
the latter only one (Mr. Heath) planted more than 2 acres. 

The largest number of growers in any single county was in 
Oxford ( r 5). Cumberland and Androscoggin counties each 
had 6; Franklin and Kennebec each 5 ; Penobscot 3 ; York, Som
erset and Waldo each 2; and Knox r. This distribution fairly 
well covered the corn growing region of the State (cf. fig. 231), 
and included a wide range of environmental conditions. 
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TABLE 9. 

List of Fa;rniers Cooperating in 1909 Farm Distribution Test. 

NAME. 

A.H. Adams ............. . 
Josiah G. Adams ......... . 
H. W. Allen .............. . 
E. U. Archibald .. 
Andrew G. Arey ......... . 
Frank P. Attwood ........ . 
P. S. Bradeen ........ . 
Geo. B. Bradford .. . 
R. 0. Briggs ............. . 
William Briggs .......... . 
Chas A. Bllck ............ . 
E. H. Burkett ............ . 
.Fred H. Cb andler. ....... . 
H. M. Clements .......... . 
A. D. Cummings ......... . 
J. L. Damon, ... . 
J. A. Doughty ......... . 
E. H. Eastman .... . 
E.W. Eaton .............. . 
Henry French• ......... . 
,J. F. Fuller & Son. 
H. M. Gage. 
J. H. Heath ....... . 
W. A. Holt ........ . 
J. W. Hunting .... . 
Geo. R. Kimball 
Edgar lVL Lenfest .. ..... . 
J. H. and F. D. Martin* .. 
M. W. Merrill ........... . 
O. F. Merrill .... . 
Ephriam Moore .. 
H. J. Mosher ....... . 
F. W. Osborn ....... . 
Herbert Penley* .. 
Franklin Pierce .. 
H.J. Pullen .... . 
Oren W. Ripley .... . 
lieo. Roberts ............. . 
F. L. Russell ........... .,. 
H. S. Talbot. . ....... . 
W. J. Tl.tompson .......... . 
Granville Tbnrston* .... . 
T. D. Salley & Son ........ . 
C. E. Scammon ........... . 
Dexter D. Storer ........ . 
Herbert N. Walton. 
John R. Ward ..... . 

TOWN 

Canton Point ..... . 
Wilton ............ . 
Strong ............ . 
West Poland ..... . 
Cnmberland ...... . 
West Minot. ...... . 
East Sumner ... , .. . 
Turner Center .... . 
J'.uckfield ........ . 
Livermore Falls .. . 
Buckfield ......... . 
Union ........... . 
New Gloucester .. . 
Brooks ............ . 
South Paris ....... . 
Buckfield ......... . 
Oxford. 
West Buxton ..... . 
Dexter ............ . 
Rumford Center .. . 
S0t1th Paris ...... .. 
Detroit .......... . 
Farmington ....... . 
Bethel. ........... . 
Welch ville 
North Bridgton 
i\'Ianc.hester 
Rumford Center .. . 
Lisbon Falls ...... . 
Gardiner ........ . 
East Newport ..... . 
New Vineyard ... . 
Farmington ....... . 
Rnmforcl e,enter. .. 
Hebron .... 
Dexter .. 
Routh Montville ... 
Harrison ... 
Ken ts Hill.., ..... . 
Freeport .......... . 
Soutb China ...... . 
Rumford Center .. . 
Madison .......... . 
West Buxton ..... . 
Readfield ......... . 
N Orth Leeds ..... . 
New Gloucester: 

COUNTY. 

Oxford ............ . 
Franklin ......... . 
Franklin ......... . 
Androscoggin ..... . 
Cumberland ...... . 
Androscoggin ..... . 
Oxford ........... . 
Androscoggin .... . 
Oxford ........... . 
Androscoggin ..... . 
Oxford ............ . 
Knox ............. . 
Cumberland ..... . 
Waldo ... . 
Oxford ....... . 
Oxford ........... . 
Oxford .. . 
York .............. . 
Penobscot ........ . 
Oxford ........... . 
Oxford ............ . 
Somerset ......... . 
Franklin ......... . 
Oxford .... . 
Oxford .......... . 
Cumberland .... . 
Kennebec ...... . 
Oxford.... . . 
Androscoggin .... . 
Kennebec ........ . 
Penobscot ........ . 
Franklin ........ . 
Franklin ........ . 
Oxford ............ . 
Oxford ........... . 
Penobscot ... . 
Waldo .......... . 
Cumberland .. 
Kennebec ........ . 
curuberland ..... . 
Kennebec ........ . 
Oxford ............ . 
Somerset ....... . 
York .............. . 
Kennebec ....... . 
Androscoggin .... . 
Cumberland ..... . 

Total ..... 

* These four fields were planted from the same lot of seed, 

ACRES 

0.32 
1.21 
1.54 
1.46 
0.89 
1.05 
0.96 
0.~5 
1.01 
0.80 
1.05 
I.41 
0.91 
0.99 
0.98 
1.00 
1.00 
1.01 
1.45 
0.22 
1.01 
1.08 
2.02 
0.97 
0.88 
0. 78 
1.39 
0.10 
0.84 
1.16 
0.61 
1.02 
0.19 
0.38 
0.96 
1.14 
1.11 
1.09 
0.81 
1.68 
1.03 
0.31 
0.83 
0.56 
1.08 
1.18 
0. 76 

44. 77 

To each of the persons mentioned in the above table we wish 
to express our thanks for the aid which they rendered in carry
ing out this farm distribution test. 



EXPERIJ\IEN'I'S IN IlREEDIKG SWEET CORN. 

The geographical distribution of the corn growers 111 this test 
is shown graphically in Fig. 23 I which gives ( as solid clots) 
the location of each grower on an outline map of the State. 

Fig. 23r. Outline map of :Maine with scale of miles showing by black 
dots the approximate location of each plot of corn grown in the 1909 
farm distribution test. 
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The plan by which the seed was distributed to the growers 
was as follows: \Vhen the 1908 ear-to-row test plots were 
harvested the corn from each row was kept separate and sorted 
into Ar seed, good seed and nubbins ( cf. p. 266). Taking all 
factors into account the 44 rows regarded as the best by us were 
selected for the farm distribution test. Then after rejecting 
the corn shelled from nubbins and ears too poor to go in as seed, 
the Ar seed and good seecl from each of these 44 rows was put 
together in a bag. Each bag then contained the seed from one 
row of the 1908 ear-to-row tests, ancl the row in turn was grown 
frQm one single original mother ear of the 1907 crop. One 
such bag of seed was given to each farmer for planting, ·with 
strict instructions to avoid mixing this corn with any other. 
In other words, the farm distribution test was conducted in 
such a way as to make it the continuation of an ear-to-row test, 
on a larger scale. No special instructions were given as to 
planting, each farmer being told to plant, fertilize and cultivate 
the crop exactly as he would if he had ordinary factmy seed. 

Elaborate records were taken regarding each of these farm 
plots and the corn which grew on it. All but one of the plots 
were visited personally by one or both of the writers at least 
once, and in most cases twice, during the summer. It i5 neither 
possible nor desirable to present here all of the detailed data 
collected regarding these plots. All that can be attempted here 
is to give a summary statement of what appears to the writers 
to be the significant results of this experiment. 

In such a statement the following points are to be noted: 

r. The season of 1909 was, as has already been pointed out, 
a very unfavorable one for sweet corn growing, all over the 
State. The conditions, in other words, were such that the seed 
put out in this farm distribution test could not show its highest 
capabilities. This was quite generally recognized by the 
growers who planted it. A great many of the reports noted 
that the season was so poor that it was not felt that the seed 
had a "fair chance." Since, however, the purpose of the test 
was to compare the selected seed with the ordinary factory 
seed under the same conditions it is perhaps just as "fair" to 
make the test under generally unfavorable as under favorable 
conditions. The only difficulty was that some growers may 
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have been discouraged from giving the seed further trial in con
sequence of bad results not entirely, at least, the fault of the 
seed itself. 

2. As was to be anticipated there was a wide variation in the 
outcome of the tests. In a few cases the plot from the selected 
seed was practically a total failure, not producing ears worth 
hauling to factory. In every such case of complete failure the 
fault was not with the seed, but with various other factors. 
The corn came up well, but was injured during the growing 
season. In one case the corn was nearly all killed by the 
drought and an exceptionally early frost accounted for the 
remainder. In two cases the corn was planted on such ex
tremely poor soil, not properly fertilized or cultivated, that 1t 
could not make a satisfactory growth. At the other extreme 
were cases in which the corn was highly satisfactory in respect 

. to all characters including earliness, yield and canning quality. 
Between these two extremes were all gradations. 

3. There was practically entire uniformity in all reports 
that the seed of Type I which was distributed produced a corn 
of fine quality for canning purposes. That is to say, this 
selected seed produced ears of clear white color, good shape and 
size, and with small, deep and well packed kernels in nearly all 
the different environments in which it produced any crop at all. 
The uniformity of the reports in regard to this point is in strik
ing contrast to the reports respecting the relative earliness of 
the corn. 

4. In regard to relative earliness, there were great differ
ences in different localities. In some cases the selected seed 
gave plots two weeks later than factory seed in the same locality. 
In other cases the selected seed was nearly, if not quite, as far 
ahead of factory seed. As has already been mentioned, Mr. 
Heath's plot at Farmington was very early. In a final report 
on his corn Mr. Briggs at Canton says regarding the earliness of 
his plot: "We judged it to be about one week earlier than the 
other ( i. e. factory) seed." Mr. Doughty at West Poland found 
the selected seed earlier than the factory seed. In most cases 
the reports from the growers and our own observations show 
that the corn from selected seed was about the same as the fac
tory seed in respect to earliness. The essential point appears 
to us to be that there is a great deal of variation in regard to the 



relative degree of earli11ess of the c,irn ,,·hen seed substantially 
uniform in respect to this quality is planted in different e1wiron
ments. 

5. These results point clearly to the great importance in the 
production of sweet corn seed of the factor which has been 
called by Cook,:, "local adjustment .. , This investigator found 
that (loc. cit. p. 65): "The growing of a variety of cotton in a 
new locality is likely to bring about a distinct reduction in the 
yield as well as in the quality of the fiber. The deterioration 
has been found to be connected with an increase of diversity 
among the individual plants. Even when a carefully selected, 
uniform stock is used for the experiment a much greater amount 
of diversity may appear in a new place than when the same 
stock is grown under accustomed conditions of the previous 
locality \Yhere the variety was improved hy selection." The 
results of the farm distribution test appear to us to indicate 
mos.t strongly that essentially the same conditions obtain in sweet 
corn as in cotton as describe(! by Cook. This is part icnlarly 
true in regard to earliness and yield. less so in regard to the 
quality of the corn for canning purposes. 

The importance of this factor of local adjustment in s,,·eet 
corn may be shown by the citation of specific evidence in addi
tion to the general facts already brought out. In the first place 
may be considered the cases where it was possible to compare 
the selected Type I corn in a new locality (environment) with 
another strain of seed well adjusted to tltat locality. In every 
such case which came to onr notice in connection with the farm 
distribution test it was plainly the case that our selected seed did 
not do so well as the locally adjusted seed, even though the latter 
might be of a strain or variety really inferior to our Type I, 
\Yhen both were under such conditions as to give the best results. 
Thus, as mentioned before ( cf. p. 280) 2\Iessrs. J. H. ancl F. D. 
Martin of Rumford Point have a strain of sweet corn ,vhich they 
have grown for seed for 20 years continuously. It is a good 
though somewhat coarse grained sweet corn but very well 
acljustecl to local conditions. This is evidenced by its earliness, 
uniformity and yielding quality. A small plot of onr Type I 
seed was planted by these gentlemen in H)O(). It was almost a 

* Cook, 0. F. Local Adjustment of Cotton Varieties. U. S. Dept. 
Agr. Bur. Plant Ind. Bulletin 159, pp. 1-75, 1909. 
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complete failure. It was very uneven and irregular in its 
growth throughout the season. It showed the "diversity" 
which Cook emphasizes in the case of cotton in a new locality. 
It was much later than the Martin seed. This contrast between 
the locally adjusted and the newly imported seed was noted not 
only in the case of the corn on the Martin farm, but also in the 
case of two other plots in the same region ( about Rumford). 

The converse case to that just cited is illustrated by the con
dition at Farmington. There our Type I seed is locally well 
adjusted seed, whereas the factory seed is the imported. The 
superiority in all points of corn from our seed as grown at 
Farmington over corn from factory seed was beyond question, 
and admitted by all familiar with the corn in that region. 

Another opportunity to observe the effect of this factor was 
given by the experiments with the Type II corn. The field 
selections of this corn in 1907 were made in Newport and Dexter. 
In 1908 the selected seed was planted at Farmington. The ex
perimental plot of this corn was (a) much in fcrior to the Type 
I plot; ( b) it was much more uneven and irregular in respect 
to all characters ( i. c., showed greater "diversity" in the sense 
of Cook) than did the locally adjusted Type I on the one hand, 
or than the equally but differently locally adjusted Type II at 
Newport and Dexter on the other hand. These facts are reaclil y 
interpreted on the local adjustment idea. One further point is 
of interest here. In the 1909 farm distribution test, plots of 
both Type I and Type II seed were planted at or near Newport 
and Dexter. ·while all did very well, the Type II seed clearly 
gave better results here than the Type I. Further the Type II 
seed gave much better results than it did the year before at 
Farmington. The suggestion at once comes to one's mind that 
these results are possibly clue to the circumstance that the Type 
II seed in 1909 was brought back again in these cases to the 
locality to which it ,vas "by nature" adjusted, whereas the Type 
I seed was here in a "new place." Such an interpretation, if 
true, would clear up at once the apparent paradox of a distinctly 
superior strain ( as our Type I unquestionably is in general as 
compared with Type II) giving worse results than an inferior 
strain under the same environmental conditions. 

The point made by Cook that increased "diversity" very fre
quently follows the introduction of seed into a new locality finds 
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distinct and abundant confirmation in the results of the farm 
distribution test with corn. Specific instances of this have 
already been cited ancl need not be repeated. This fact is of 
great biological interest. The uniformity of well-adjusted corn, 
and the diversity of ill-adjusted, the "germ plasm," or hereditary 
constitution being alike in both cases, are equally remarkable. 

It might be thought that one point which has been brought out 
in this discussion of the farm distribution test is opposed to the 
idea of local adjustment as a factor in breeding of seed corn. 
This point is that ( cf. p. 289) in many cases the selected seed 
(Type I or II) when put into new localities gave as good or 
slightly better results than the factory seed. It might at first 
thought be supposed that the newly introduced seed ought always 
to give worse results than the other, if the local adjustment idea 
has weight. Such a conclusion, however, would not, in the 
writers' opinion, be justified. On the contrary it would appear 
that such cases as those mentioned merely mean that in those 
localities the farmers never have experienced and consequently 
do not know the valuable results which accrue from having seed 
from a locally well adjusted strain. In such cases the factory 
seed, as well as our seed, was, and is regularly brought in from 
some other locality. It is, in other words, just as "new" and 
on the whole possibly not so good as our selected seed. It is 
not then surprising that our seed did as well or better. 

In general it may be said by way of summary that in the 
writers' opinion the farm distribution test justified itself many 
times over by showing so clearly the importance of the adjust
ment of the strains to local conditions as a factor in the produc
tion of seed sweet corn. When this point is realized by the 
packer and the farmer and intelligent account is taken of it in 
the growing of seed it will, we believe, lead to entirely different 
methods than those now folloo/ed. It is clear that it will be 
advantageous to practice such methods of production and selec
tion as will tend to favor and increase local adjustment. 

III. PLOT TESTS. 

There were conducted at Farmington 111 1909 some experi
ments to test certain particular points which had attracted atten
tion in the course of the breeding work, and in regard to which 
it was necessary to have further evidence in order to interpret 
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the results of the breeding experiments. These tests were 
carried out on 1-6 acre plots on the intervale land of Mr. Heath's 
farm, adjoining the ear-to-row plot. Three experiments of this 
kind were tried, occupying altogether ½ acre of land. These 
experiments were as follows : 

A. The influence of the number of stalks to the hill upon the 
:yield, quality and earliness of the corn. In the course of our 
study of the sweet corn growing industry of the State we have 
found a very general tendency towards thick planting. The 
vast majority of farmers make it a regular practice to leave 
from 4 to 7 or even 8 stalks standing in the hill. The reason 
for this lies in the desire for stover for feeding purposes. Most 
farmers who grow sweet corn are also dairymen on a larger or 
smaller scale. They wish to get as much fodder from the sweet 
corn as possible. Consequently they plan to have a relatively 
large number of stalks to the hill. One hears very frequently 
the argument that since the shortness of the season is liable to 
cause a complete failure of the crop so far as ears are concerned 
it is wise to take measures to insure as much fodder as possible, 
so that some return may be had for the outlay of money and 
labor. Now a very slight acquaintance with corn teaches one 
that beyond a certain limit every increase in the number of stalks 
per hill means a decrease in the yield of ears. It, therefore, 
becomes a problem to determine where this limit is. Ears of 
sweet corn mean actual money to the grower. If he deliberately 
plants in such a way as to sacrifice in some degree yield of ears 
for yield of fodder it is desirable to know just what that fodder 
,0 gained is really costing him. Many farmers seem to proceed 
on the absurd assumption that in corn fodder they are getting 
something for nothing. As a matter of fact they often grow 
sweet corn fodder in such a way that it is probably the most 
expensive food they give their cattle. 

Further, in 1908 the corn in our experimental plots was 
thinned to one stalk every 18 inches. This corn was earlier 
than anything we had seen in the State. The point at once arose 
as to whether part of this earliness might not be clue to the 
amount of space allowed each plant, thus permitting it to make 
more rapid growth and hasten its maturity. 

In order to gain some data regarding these points, a plot of 
land 144 feet by 50 feet was planted in the following way: the 
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rows were nm the short \\·ay of the piece; in each row there 
were about 33 hills each 18 inches apart as in all our planting, 
the rows being 3 feet apart; beginning at one side of the piece 
the first 8 rows were planted with 2 kernels to the hill, the next 8 
rows ,vith 3 kernels to the hill, the next 8 rows with 4 kernels to 
the hill, the next 8 rowc with S kernels to the hill, the next 8 rows 
with 6, and the last 8 rows with 7 kernels to the hill. The whole 
piece was evenly mannred and fertilized, there being 150 lbs. 
of fertilizer put on the 1-6 acre. All the corn was cultivated in 
the same manner, ancl none of it was thinned. Every stalk that 
came was allowed to stand. The seed used was all from the 
same row ( row ~ o. I 11) of the 1908 ear-to-row test. That is 
it all came from one original grandmother ear ( car J\~ o. 157). 
In other words all the conditions except the number of stalks to 
the hill were so far as possible made the same. 

B. The effect of /zca,,')' fcrtili.~i11g 011 earliness of 11wt11rit3,. 
The most successful sweet corn growers use relatively large 
amounts of commercial fertilizer in addition to heavy manuring. 
\Yhere this is clone it raises the question as to whether in many 
cases at least, th,~ observed earliness of maturity which many of 
these more successful growers get is not primarily an environ
mental effect due to the abundance of plant food. It is conceiv
able that an abnnclance of fertilizer may accelerate the rate of 
growth, thus getting th,:: corn to maturity earlier. To get some 
reliable data on this point the following experiment was tried. 
A piece of Janel 144 feet by 50 feet(= approximately r-6 acre) 
was cliviclecl into two e(Jt1al plots \TIA and VIB. The soil was 
uniform over the who;!e plot. It was all given a heavy and even 
coat of manure. The rows ,vere planted the short way of the 
piece, 3 feet apart and the hills 18 inches apart. The rate of 
planting was the same all over the piece, 4 kernels being planted 
to the hill, and the corn thinned to allow 3 stalks to stand in each 
hill. The same seed was used on both VI A and VI B. It all 
came from the same row of the 1908 ear-to-row test ( :1·ow )Jo. 
I 53) and from the same grandmother ear ( ear Ko. 6q.). The 
only difference between the plots was that when they were 
planted (May 20, 19otJ) 75 lbs. of fertilizer were put on VI A 
(being put in the hills, in the usual way), whereas no fertilizer 
whatever ,yas put on VI n. 
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C. An experiment regarding selection for earliness of matu
rit~>'- In the 1908 ear-to-row test the row which was by far the 
earliest in the plot was No. 131, and the row which was latest in 
maturing was Ko. 133. The differences between the two in this 
regard are indicated by the following notes: 

CnA1c,nE•:. I ltow 1:n 

-- -----~---1~.~~~-
Tasspls well out ............................... 

1 

.1 nly 9. 
Silks well out................. . . . .. . . . . . . . . . . . .J n ly 20 

tV;-,~ ~:~r_;;;~~ctY ·t·(; i;~~~T~:s·L· r;)/i'1~;1~l·f·~ ~~·(:ct:: I :t~:~:~~i ~() 
Ready for g011eral harvest of mat1irc seed C'arsl .August 2-1 

Row 133. 

,July 1.5 
July 27 
Angus\ 12 
~eptP1nber 4 
Srpte1nbcr 12 

The seed from both rows was fully matured when harvested. 
This is an important point to be kept in mind in relation to the 
discussion of the results below. 

In 1909 a piece of land 144 feet by 50 feet ( = about r-6 acre) 
was divided into two equal plots IV A and IV B. Both were 
treated in exactly the same way in preparation for planting and 
given an even coat of manure and the same amount of fertilizer 
( 7 5 lbs. on each plot). The rows were as usual 3 feet apart and 
the hills 18 inches. The soil was of the same character over the 
whole piece. The corn was planted May 20, 1909, 4 kernels to 
the hill, and the corn was thinned to leave 3 stalks to the hill. 
Plot IV A was planted with a random sample of the seed har
vested from the early row No. 131, and plot IV B with a random 
sample of the seed harvested from the late row No. 133. It is 
important to remember that the seed for IV A was not a selection 
from the earliest plants of row 131, and that for IV B was not 
a selection of the latest from row 133. In both cases the seed 
,vas a random sample. 

RESULTS FROM ExPI~Rr:MEN'l' A. 
The corn in this experiment germinated well, and an even 

stand was obtained in each of the sub-plots. Of course every 
kernel planted did not come, but the average lag in number 
of stalks per hill behind number of kernels per hill was sub
stantially the same over the whole piece. As the corn grew 
the plot as a whole presented a striking appearance. On the 
side where there were 7 kernels to the hill the growth of leaves 
was rank and luxnrions. At the other extreme the corn had 
a very thin appearance, though what there was of it was thrifty 
enough. 
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The results of this experiment are shown in Table IO. In 
this table "green" refers to the 'condition of the corn when har
vested for seed. Sweet corn thoroughly matured in the field 
contains between 50 and 60 per cent. of moisture as compared 
with its air dry condition. 

TABLE IO. 

Results of Experiment on Effect of Number of Stall,s per Hill 
on the Yield. 

2 
B 
4 
5 
6 
7 

130.00 
155.50 
167 .50 
119.25 
117. 75 
s.,.oo 

i I -··--·-.. - ---

G4.00 
64.60 
69.58 
49.54 
48.91 
35.31 

:31.86 
:is.12 
41.06 
29.24 
28.8G 
:!0.84 

--- --- -- ----- -- - -

I 

I 
1-

!\l!llBIKS I 

7 .GO 
11. 75 
10. ,s 
16. 7'5 
26.50 
29.00 

____ I 

3.12 
4.88 
6.54 
G.90 

11.01 
12.05 

------~---------·-- -------

5.46 
7.02 
s.:,9 

]2.30 
18.07 
2(5.57 

-

* Calculated from a shrinkage fal~tor cletenninp<l for tl.Jls rorn by weighing a definite 
an1011nt of corn ,rhen han·ested and again when thoroughly air dried. The value of 
tbis slirinkege factor for this sweet corn is 58.5 per cent. That is 100 lbs. of corn wbcn 
harvested, will weigl1 H.5 lbs. when air dry. 

** Calculated in this and the following tables on the basis of 61 lbs. of air dried ears 
to the lrnslrnl. 

The most important of the facts brought out by this table are 
shown graphically in Figs. 232 and 233. 
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41.06 
38.12 BU 

3 4 

KERNELS 

6 

PER HILL 

6 7 

Fig. 232. Diagram showing the relative rate of yield 111 bushels per 
acre of sweet corn according to the number of kernels planted to the 
hill, without subsequent thinning. 

26.57 

% 

2 3 4 ,5 6 7 

KERNELS PER HILL. 

Fig. 233. Diagram showing the percentage weight of corn on nubbins 
in the total yield, according to the number of kernels planted to the hill, 
without subsequent thinning. 
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From this table and the diagrams we note the following 
points: 

r. The highest yield of corn was obtained from the rows 
where 4 kernels were planted to the hill. Or, in other words, 
the largest amount of ear corn is obtained with an average 
stand of between 3 and 4 stalks to the hill. It is of interest to 
note that this is in agreement ,vith certain results of this same 
kind of an experiment with field corn recently reported by 
Williams and Welton (loc. cit.). 

2. vVith 3 kernels to the hill the rate of yield per acre is 
within 3 bushels of that with 4 kernels to the hill, and is nearly 
IO bushels higher than with 5 kernels to the hill. Now 5 ker
nels to the hill in our plot meant an average stand of only a 
little over 4 stalks to the hill; and 3 kernels to the hill an aver-· 
age stand of about 2 ,½ stalks to the hill. The present figures 
do not support the contention so frequently made in Maine 
that 4-5 stal!?s to the hill represent the ideal condition. 

3. The rate of yield of ear corn in this experiment was 
actually higher when only 2 kernels were planted to the hill 
than when 5 or any higher number were planted. It must be 
remembered further that this was with seed of high germinat
ing capacity and on the very best of corn land. If any Janel in 
the State can stand a high nurnber of stalks to the hill it is that 
on which this experiment was carried out. 

4. In this experiment there was practically no difference 
in yield between the rows planted with 5 and those with 
6 kernels to the hill. 

5. The rows planted with 7 kernels to the hill yielding at 
the rate of approximately r I bushels to the acre less than those 
planted with 2 kernels to the hill. 

6. The proportion of the total yield borne upon nubbins 
unfit for use for any purpose but feeding increases as the num
ber of stalks to the hill increases. In the rows planted with 7 
kernels to the hill more than r-3 of the total yield was on nub
bins. This matter of the quality of the ears produced is a very 
important one practically, especially if one is raising seed corn. 

The general result of this experiment is quite clear and bears 
out the impression which the writers have gained from three 
years general study of the sweet corn growing industry in the 
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State. It is that even on the best of sweet corn land, heavily 
manured and fertilized, one can have a final average stand of 
more than 3 to 3¼ stalks to the hill only at a heavy sacrifice 
in respect to yield of ear corn, when the hills are as close to
gether as in this experiment. Of course it is impossible to 
make any general recommendation as to what is the best stand 
to have in any particular case. It depends on the character of 
the soil, the closeness of the hills together, the amount of fer
tilizer and manure used and still other factors. The important 
consideration is that he deludes himself ,d10 supposes that by 
planting 6 to 8 kernels to the hill, and thinning to 5 or 6 stalks 
( as many do) he is getting something for nothing in the fodder. 
He pays clearly for that fodder in the reduced yield and poor 
quality of his ear corn. \\' e have yet to sec any place in l\Iaine 
where, under the usual conditions of planting ancl cultivation, 
the best results with sweet corn are to be obtained with an aver
age stand of 4 or more stalks io the hill. There can be do 
doubt that many dollars arc deliberately thrown away every 
year by the farmers of :\Iainc by planting their s,veet corn too 
thick. The farmer who wants foclcler corn for his silo ,Yill do 
vastly better to plant a good strain of ensilage corn, than to try 
to get a good money return at the corn factory and fill his silo 
at the same time and off the same land. No American dairy 
farmer woulcl think of using his cows both as milk proclncers 
and draft animals at the same time, yet many of them are trying 
to do what is essentially the nry same kind of a thing with 
their sweet corn. 

One of the chief objects of this experiment was to test the 
effect of the number of stalks per hill upon the earliness of the 
corn. As stated above ( cf. p. 293) it was thought possible that 
the reason we obtained such marked improvement in earliness 
in 1908 was becanse each plant was allowed more space than 
is customary. The rcsnlts of the present experiment make that 
conclusion unlikely. N"otes regarding the earliness and other 
characters of these plots were taken every few weeks during 
the entire growing season. At no time was there any marked 
difference in the earliness of any of these plots. The plot with 
7 kernels per hill and the one with 2 kernels per hill were ready 
for harvesting at practically the same time. 
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Rtsurs'l'S OJI ExPERil\IEN'l' B. 
In this experiment, as \\'as to be expected, the two plots VI A 

and VI B showed very marked differences throughout the sea
son. The corn germinated well and evenly. A full stand was 
obtained on both plots. The corn in plot VI A grew faster and 
made more even and ranker growth than that in VI B. On 
June 19, 1909, the corn in the fertilized plot was about one-third 
larger than that in the plot without fertilizer. On July 12, the 
corn on the fertilized plot showed much ranker growth than 
that on the unfertilized plot. There was, however, very little 
difference in respect to earliness. About the same number of 
plants showed tassel,, in the one plot as in the other. During 
the latter part of the season the corn in the unfertilized plot 
grew better relatively than it clicl during the first half of the 
season. This was undoubtedly clue to the manure which the 
plants were able to use about this time. \Vhen the corn \Yas 
ready for harvest the plants in the unfertilized plot were about 
one foot shorter on the average than the rest of the fielcl. 
There was practically no difference in the time of maturity. 
Both plots were ready for the factory and for seed at the same 
time. From this experiment it would seem that the amount of 
fertilizer has very little effect upon the time of maturity of this 
corn at least when grown under conditions to which it is locally 
well adjusted. 

\Vith regard to the yield, however, the case is different. 
Table r r gives a summary of these two plots with respect to 
yield. 

TA nr,E r r. 

Results of Experiment on the Effect of Commercial Fertili:::cr 
on the Yield. 

------- ---
- r . ·--~-~~I _c_ _ ____c=--__c_____c==1 =-==-

Plot No. 

-· -- -~--

VIA 
(Fertilizer) 

VlB 
(7\'o Fertilizer) 

-~--1 
Difference 

I 

Goon SE En E~\ n:-1. i J\~1~B.EINS. I 
- --- --------;- ---- ---- -! --- --- - --- --- 1--- ---- -
Weight j Cairnlal"dj Wr.ight Calculated 
of green 1! ·w,~igh t of Bushels of gr0en , weight of 
ears in dry earn in [ per acre. c·orn in I dry in ' 
pounds. I pounds. i pounds. pounds. 
-- --· - - -- -- -- ----

' 
565. 7.5 

I 
235.01 

I 
46.23 P8.00 40. 71 

! 
308.50 i 12s.15 - I 25.21 121.00 50.26 

I 1---~-' ----
+257.25 i -j-lOG. 86 +21.02 -23.00 -8.55 

I 

Percent. 
of total 
weight 
of corn 

borne 
upon 

nubbins. 

14.20 

28.17 

-13.92 
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The following points may be briefly noted: 

r. vVhen commercial fertilizer was applied at the rate of 
900 pounds per acre in addition to a good coating of manure 
the yield was increased 21 bushels per acre over the yield of the 
plot to which manure alone was applied. At the current price 
of $4.00 per bushel for sweet corn seed the return from the 
application of less than one-half ton of fertilizer would have 
been about $84.00. 

2. \Vhen no fertilizer was used, corn grown on nubbins too 
poor for seed was about 14 per cent. more than in the fertilized 
plot. Further the quality of the seecl ears from the unfertilized 
plot was inferior to that of the ears from the fertilized plot. 

R}:sur,Ts OF ExPERrMENT C. 

The corn in each of these plots germinated well and gave an 
excellent, even stand. The following brief extract from our 
notes on these plots will make clear their general course of 
development. On June I 9, r 909, there was a good even stand 
,Yith no hills missing. There was no observable difference 
between the plots in any respect. On July 12, 1909, there was 
no apparent difference as to earliness. Many plants in both 
plots were in tassel. There was, however, a difference in the 
general appearance of the corn. Plot IV A had a lighter color, 
narrower leaves and the growth was not so rank as in IV B. 
On August 28, 1909, plot IV B still showed a ranker growth 
and the ears appeared longer than those in plot IV A. The 
latter plot averaged to have more ears to the hill and the cars 
were of good shape, but rather short. In these particulars the 
plots resembled their parent rows (No. 131 and No. 133) of the 
previous season. At this time there was a very.slight difference 
in earliness in favor of plot IV A. This difference was very 
small. It was not nearly so striking as it had been 
the year before between rows 13 l and 133. This may be 
accounted for partly by the intermingling of the pollen from 
these two rows in 1908. But it docs not seem probable that this 
had very much to do with it because the two plots showed such 
characteristic differences in other respects as in the manner of 
growth, width of leaves, etc. It is a very interesting fact that 
the selection of a random sample of seed from the earliest and 
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latest rows of the 1908 plot d10nld produce only such a slight 
effect on the earliness in the next year's crop. 

:\>Iany of our re,ult~ ,,ce:n to indicate th1,t earliness, in a large 
part at least, is a physiological rather than an hereditary phe
nomenon. There seems to be no doubt but that corn once 
adapted to its local em·ironmcnt can be improved in rq:;arcl to 
earliness by a rigid sel::ction of the earliest plants for one or 
two years. After that it seen1s doubtful if any farther improve
ment can be made by selection for earliness, unless the corn 
becomes better adapted to local conditions. This matter will be 
tested farther and discn5sed more fully in a later publication. 

Table 12 gives a summary of these two plots with respect to 
yield. It is very remarkable that these two plots should yield 
exactly the same amount of seed corn. Plot IV B had a slightly 
larger per cent. of its corn on nubbins but the difference is insig
nificant. 

TABLE 12. 

Yield of Plots Planted with Seed from an Early and a Late 
Row. 

PLOT No. 

i~~--GooD S1:~:n __ EA
1

n8. _____ ~ _ NrH~r"~--- _ j 

1 I · I .

1

'Weigbt of ICalcnlated Calciilated 1 
green weight of Bushels \\'eight weight '[ 
ears in dry ears per green in dry in 
pounds. \ in acre. pounds. ponnds. 

1 

pounds. i 

IV A (Early).... 386. 50 160.55 

160.55 

31.58 

31.58 

75.50 

87.00 

31.36 

36.14 IV B. (Late) . . . . 386.50 

]>crcent. 
of total 
weight 
of corn 
bornn on 
nubbins. 

lG.34 

18.37 
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Su:ivnrARY ,\KD DrscussroN m· R1<:su1Ts. 

This report deals with a portion of the rcsnlts of experiments 
in breeding sweet 'corn extending over a period of three years. 
The more important of these rcsnlts and the conclusions clra,vn 
from them may be summarily stated as follows: 

r. Two types of corn were dealt with in the experiments. 
The history and characteristics of each of these are gi ,·en. 
They arc both white in color, and differ chiefly in regard to 
earliness of maturity and fineness and depth of kernel. The 
corn which is here designated as Type I is the snpcrior variety 
in regard to these characters. It approaches closer to the ideal 
type of the corn packer than any corn grown in the State. 

2. Both of these types have been snbjected to selection in 
these experiments. The primary objects of the selection were 
to improve the corn in respect to (a) earliness of maturity, (b) 
yield, both of ears and stover, and ( c) the general conformation 
of the ear, especially with reference to shape and to the covering 
of the tip with kernels. Earliness was regarded as the most 
important point. 

3. The selection practiced was twofold. In the first place 
desirable plants were selected in the field and then the ears har
vested from these plants were subjected to a further selection 
for size, conformation, etc. 

4. A marked gain in earliness was observed after the first 
year's selection of the Type I corn. This gain was maintained 
in the subsequent year in the same locality where the corn had 
been grown in previons years. There is no evidence that there 
was any further gain in earliness following a second year's 
selection. This conclusion is still further borne out by the 
experience of 1910 involving a t~ird year's selection. A three 
acre plot of Type I corn from seed selected for earliness is 
g1owing this year at Farmington and is, by a considerable 
amount, earlier than any other sweet corn in the region. Yet, 
making due allowance for differences in the seasons, it does not 
appear to be relatively earlier than was the selected corn in the 
ear-to-row tests in 1909 and 1908. In other words all the gain 
which has been made in earliness was accomplished in the first 
year's selection. No further increase has followed the further 
selection practised in the two subsequent years. 
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5. The Type II corn selected in 190.7 ,vas grown in a new 
locality ( for it) in 1908. Under these circumstances no general 
gain in earliness was found, though there ,verc individual rows 
which were distinctly early for that type of corn. The "new
place" effect appeared quite to ouhyeigh the effect of selection 
so far as the general Type II crop in 1908 was concerned. 

6. There was in general a marked improvement in respect 
to conformation of ear ( including shape, fineness of kernel and 
quality of tip and butt) following the first year's selection. 
This gain has been maintained where the corn has been grown 
in localities to which it is well adjusted. A study of the sweet 
corn in the field in 1910 confirms this conclusion by another 
year·s work. 

7. T,vo years' ear-to-row tests furnisli no evidence that there 
is any close association or correlation between the size or con
formation of the seed ear and the yield of corn obtained from 
it upon planting. The large, well tipped, and beautifully shaped 
ear is as likely as not to prove a poor yielder when planted. 
This result means that the external, visible characters of the 
car arc a very unreliable indication of its probable worth for 
seed purposes. This is the same result to which all recent 
experimental studies of breeding appear to lead. 

8. The present experiments point clearly to the conclusion 
that in any attempt to improve corn by selection the fundamental 
datum must be the performance of the ro,o planted on the ear
to-row system ( i. c, the performance of the progeny of an ear) 
rather than the indivtdual ear or plant. In other words, the 
selection of the best "indiz:idual cannot alone be depended upon 
for improvement. A poor genotype may of ten yield a good 
individual. The function of selection must be to discover and 
separate the desirable genotypes from the poor ones. 

In making this statement it is not intended to advocate the 
isolation ( whether by extreme pedigree selection or by hand 
pollination) of a single pure line or homozygote strain as the 
thing to be aimed at in practical corn breeding. Shull ancl East 
(cf. infra), who have isolated pure lines of maize, have both 
found that such corn yields very poorly and is altogether unde
sirable from the practical standpoint, lacking particularly in 
vigor. Apparently vigor and yielding quality in maize depend 
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to a large degree upon the maintenance of "broad breeding," 
i. e., of a heterozygous condition in the strain. From the prac
tical standpoint it seems to us that the aim of corn breeding 
should be to get rid of poor genotypes and leave the good. 
There will under all ordinary conditions be enough of these 
latter to insure the heterozygote condition in the strain, par
ticularly if, on the one hand, the all selected corn is planted on 
the ear-to-row system in a single plot and no detasseling is prac
ticed, and, on the other hand, a deliberate attempt is not made 
in the selection to reduce to the lowest number possible the 
female lines involvecl in the pedigrees, as by taking the seed 
ears for a subsequent year's ear-to-row plot all from the same 

row of a plot planted on the same system, and keeping up this 
practice through several years. \Ve are very much inclined to 
believe that in actual practice substantially as good results may 
be obtained by a general ear-to-row selection method, relaxed 
in intensity after a few years, as by the use of the more elabo
rate and costly "pure line methocl of corn breeding" of Shull. 
The latter method is probably right in principle, but the former 
method, in a much crueler and less precise way, really makes 
use of the same principle. Continued ear-to-row breeding 
( without too close pedigree selection) is continually testing out 
different heterozygote types and rejecting the undesirable ones. 
Presently a point will be reached where the great majority, if 
not all of the more strikingly undesirable genotypes ( which 
when crossed produce the undesirable heterozygotes) will have 
been automatically eliminated. vVe shall then have reached by 
a much slower route the same goal which Shull attains quickly 
and directly by his "pure-line" method. 

The rejection of undesirable genotypes can be most readily 
accomplished practically through the ear-to-row system of plant
ing. Naturally one will never expect to get such rapid results 
following selection with an open fertilized plant like corn as 
with a self fertilized plant like the bean. One can not so quickly 
get rid of the influence of all poor genotypes. 

9. Without wishing in any way to be dogmatic in the matter 
it appears to the writers that the results obtained in these selec
tion experiments with corn indicate that inheritance in this form 
is fundamentally in accord with the "pure line" or genotype 
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idea of Johannsen with, of course, the limitations implied by 
the fact that it is an open fertilized plant. In so far these gen
eral results agree with the analytical studies of Shull and of 
East* having particularly to do with this point. We find the 
results of this experimental investigation to be very difficult ( if 
not altogether incapable) of rational interpretation in accord
ance with the biological· implications of the "law of ancestral 
inheritance." 

IO. The experiments, so far as they go, give no evidence that 
there is a cumulative effect of the selection of small fluctuating 
,_-ariations in sweet corn, though, of course, it is recognized that 
too short a period of time is covered to give any definite evidence 
on this point. It is believed ( as already indicated in 8 and 9) 
that the observed favorable results which have followed selec
tion in this work are to be explained as the result of the separa
tion of a number of already existing genotypic lines possessing 
desirable qualities from the still more heterogeneous strain:i with 
vvhich the work was begun. This is obviously, however, in the 
present case merely a matter of interpretation. It does not in 
any way influence the practical conclusion to be drawn from the 
empirical results, namely that if improvement does follow ( as 
is the case) it is wise to practice selection. 

Ir, A wide distribution of selected sweet corn seed over the 
State in 1908 demonstrated the importance of the factor of local 
adjustment (Cook) in the improvement of this crop by breeding. 
The good effect of selection may be quite obliterated as a result 
of planting the seed in a new locality. The emphasis which 
such results place upon the importance of (a) selecting for local 
adjustment, and (b) growing the seed in the locality in which 
it is to be used is obvious. During the summer of 1910, while 
this bulletin was passing through the press, a field trip was 
made by the writers covering a considerable part of the corn 
growing region of the State. The observations made in the 
present year confirm completely those made in connection with 

* Shull, G. H.-The Composition of a Field of Maize. Rept. Ameri
can Breeders Assoc. Vol. IV., pp, 296-301, 1908. See also a further 
paper by the same author having the title "A Pure Line Method in Corn 
Breeding: Loe. cit, Vol. V, pp. 51-59, 1909, 

East, E. M. The Distinction between Development and Heredity m 
Inbreeding. Amer. Nat., Vol. XLIII,, No. 507, pp. 173-181, 1909, 
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the farm distribution test last year, in respect to this matter of 
local adjustment. In several localities where last year the Type 
I corn from the Station was nearly a complete failure, and much 
inferior to the facory seed, it is this year doing very well. The 
apparent loss of earliness and fine quality ( clue to "new place 
effect") is clearly seen not to have been a real loss at all, but 
merely an expression of lack of local adjustment. Thus it 
results that while in 1908 it was not possible to find anywhere 
in the State corn as early as the Type I at Farmington, such is 
not the case in 1910. Other plots of the Station Type I corn 
in other parts of the State where selection of a kind which 
amounted to selection for local adjustment was practiced last 
year, are this year nearly or quite as early as that at Farming
ton. Altogether our results clearly indicate that the local ad
justment factor cannot be neglected in corn breeding work, 
whether one is concerned with practical results or scientific 
analysis. 

12. Experimental plots designed to test the effect of com
mercial fertilizer, in addition to manure, upon yield and earliness 
showed an increased yield of 21 bushels of dry seed per acre 
in favor of the fertilized plot. On the fertilized plot there was 
less corn on nubbins and the remaining ears were of better 
quality. There was no effect on the earliness of maturity. 
Both plots were ready for harvest at the same time. 

13. Random samples of seed from the earliest and from the 
latest rows in 1908 were planted in r-6 acre plots in 1909. Both 
plots matured very early and at practically the same time. 
There was a very slight difference in favor of the seed from the 
earliest row. This difference was nothing approaching in 
amount what it might reasonably be expected to be if the 
pt imary factor concerned in earliness of maturity in this plant 
were definitely inherited. 

14. No attempt is made at present to discuss the biological 
basis of the improvement in earliness observed to follow selec
tion for that character in these experiments. We are inclined 
to the belief that much, if not all, of this improvement is in 
reality a physiological rather than a genetic or hereditary 
phenomenon. The whole subject of breeding for earliness is 
one which needs more critical discussion and experimentation 
than has hitherto been given it. 
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On the basis of the experiments and observations reported in 
this bulletin, some practical snggestions regarding the growing 
of sweet corn in J\Iaine have been prepared. In these sugges
tions there is ontlined a simple plan of corn breeding which can 
readily be put into operation by any farmer or packer in the 
State. 

The observations made by the writers clnring the fonr snm
mers in which they have been in the field studying the s,veet 
corn indnstry in the SLtte have led to the conviction that there 
is both a great need and a great opportunity for seed improve
ment with this crop. The best interests of the farmer and the 
packer are in no conflict o,Tr this matter. The two great prac
tical lessons which have grown clearer and more certain as the 
work has progressed are that to get the best results ( from both 
packer's and farmer's standpoint) it is necessary first that defi
nite seed selection be practiced to improve earliness, yield and 
quality of ear, and second that, notwithstanding a more or less 
widespread impression to the contrary, locally grown and bred 
seed gi·ves the best results, provided, of course, that it is 'l,!ell 
grown and well bred. The best sweet corn in l\1aine today is 
grown from locally produced seed. 
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PRACTICAL SUGGESTIONS REGARDING THE GROW
ING OF SWEET CORN FOR PACKING AND FOR 
SEED. 

The following pages contain some practical points regarding 
the raising of sweet corn in i\Iaine which have grown out of 
three years work in (a) the experimental breeding of this crop, 
and (b) the observation of current farm practice and its results 
covering practically the whole of the sweet corn producing 
regions of the State. A complete report of this work, which 
forms the basis of these suggestions and which should be 
read in connection with them, is given in the foregoing sections 
of this bulletin. The evidence in support of the suggestions 
here made is to be found in that portion of the bulletin. It must 
of course be understood that these suggestions, like any others 
regarding practical farming, must be applied with common 
sense and due regard to local conditions as to soil, etc. The 
suggestions are grouped under three heads as follows: A. 
Growing Sweet Corn for the Factory. B. Growing Sweet 
Corn for Seed. C. The Care and Curing of Seed. 

A. GROWING SwEET C01rn FOR THE FACTORY. 

r. Plant early. The growing season in Maine is short under 
the most favorable circumstances. Under present conditions 
the farmer must take chances at one encl of the season or the 
other. Too often he plants in such a way as to take them at both 
ends. General observation shows beyond any question that the 
farmers who are most successful with sweet corn ( i. e., who 
make the most money at the factory year in and year out) are 
those who plant relatively early. That is, they elect to take 
their chance at the beginning rather than the end of the growing 
season. At the worst they may have to plant a part of the piece 
over again. Whereas if the loss is by frost in the fall it is total 
and irreparable. Observation indicates that it should be a rule 
to plant as soon after May 15 as the soil is in condition. 
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2. Use plenty of manure and high grade commercial fer
tilizer. Too many farmers try to grow sweet corn without any 
or with too little commercial fertilizer. This is a suicidal policy 
under Maine conditions. 800 to rooo pounds of fertilizer to 
the acre is not too much for most land on which sweet corn is 
grown in the State. 

3. Keep the corn clean from weeds and well cultivated. 
The corn should be cultivated at least once a week until it is 
too tall to allow the horse to get through without breaking the 
leaves. It should be hoed by hand at least twice, and preferably 
three times. All cultivation must be shallow or the roots will 
be injured. 

4. Do not plant too thick. Here is where a mistaken policy 
is most often followed. Experience shows clearly that when 
s,veet corn is planted in rows three feet apart and with the hills 
18 inches apart in the row, it is very unprofitable both as con
cerns the amount and quality of the ears, to allow more than 3, 
or at the very outside, 4 stalks to stand in the hill. 3 stalks to 
the hill is better than 4. 

5. Use seed well adjusted to the locality in which it is to be 
grown. Extensive experiments and observation shows most 
clearly that the best results cannot be expected from seed pro
duced in another locality and in a different environment from 
that in which it is to be planted. It is to the common interest 
of both the farmers and the packers to use not merely Maine 
grown but locally grown sweet corn seed. This seed should be 
selected for local adjustment (see below). The farmer, in his 
own interest, should avoid new kinds of seed which he has not 
found to give satisfactory results on his own or his neighbor's 
farm. 

B. GROWING SWEET CORN FOR SEED. 

r. Use home grown seed. Experiment and observation indi
cate that it is to the best interest of the packer and the farmer 
that an arrangement be made whereby in connection with prac
tically every factory enough seed shall be locally produced each 
year to supply the growers contributing to that factory. This 
will necessitate that, according to the size of the factory, from 
2 to say 6 farmers shall, under the supervision of the packer 



EXPERIMENTS IN TIRJ(EDINC SWEET CORN. 3 I I 

concerned, make a business of growing· seed corn. The utmost 
care should be given to the selection of seed, looking towards 
the improvement of the strain. Suggestions regarding such se
lection follow. There is little doubt that it wonld lie extremely 
advantageous from all points of view to have only one variety 
or strain of sweet corn grown in a locality. The gain in uni
formity of product which would follow would be of great value 
to the packer. If not desired, however, there is no reason ,Yhy 
the production of improved, selected seed should be confined to 
a single variety. The important thing is that, whatever the 
variety or varieties to be grown, the seed shall be locally 
produced. 

2. Plan for breeding improved seed sweet corn. The follow
ing detailed plan is drawn up for the guidance of farmers and 

I 
packers who desire to undertake the production of seed corn. 
It will, of course, be understood that business reasons make it 
imperative that the control of the s,veet corn seed, if not the 
actual growing of it, be in the hands of the packers. 

A. First year's worli:. Fie/cl selections. In the first year's 
work to,yarcls an improved strain of seed only the field selections 
of plants from which ears are later to be used for planting can 
be made. These selections should be made of the growing 
plants in the field. The fields from which seed is to be taken 
should be gone over at lea~t two and preferably three times in 
making the selections. The first time may best be about the 
time the corn is ready for the factory or a little before. In 
choosing plants to be saved for seed look out for the following 
points in the order named. In going over the field one should 
provide himself with some strips of cheap bright colored cloth, 
about 2 feet long and 2 to 3 inches wide. ·when a stalk is 
selected to be saved for seed one of these cloths should be tied 
around it just below the tassel. This marks the plant so that 
it will be saved when the rest of the crop is cut. 

r. Earliness. ·whatever other good points a stalk may have 
do not save it for seed unless it is conspicuously earlier ( i. e., 
more advanced in its growth) than the others around it This 
is most important. 

2. Size and vigor of plant. Take only stocky plants with 
broad leaves, bearing good sized, and so far as can be judged at 
this stage, well shaped ears. 
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3. Adjustment of plant. Take only stalks which show the 
characters v,-hich are typical for the variety you are working 
with. Avoid freaks. 

The field in which the selections are made must obviously be 
cut by hand, so that the marked plants may be left standing to 
mature their ears. As to the number of plants to be selected 
one must be governed by the extent of the proposed seed breed
ing operations. The only point to be observed here is to save 
about twice as many plants in the field as you expect to want 
ears for planting the breeding plot the next year. This is to 
allow for the subsequent ear selection in the winter. 

·when the selected plants are well matured ( stalks and husks 
dead and drying) they should be harvested, and the ears should 
be husked and cared for in the manner described in the next 
section. 

After the ears from these plants arc well dried on the racks 
( say in December or January) the best of them should be picked 
out for shelling and planting. In selecting the ears for planting 
pay attention to the folloyving points. 

I. Fineness of grain and maturity. Take only ears having 
small, well packed grains in straight rows, and with the grains 
set firmly on the cob. Select no cars with fewer than 14 rows 
(better r6). 

2. Size and shape of ear. Aim to select ears which are of 
medium size, nearly cylindrical in shape, and with butt and tip 
fairly well covered with grain. Do not reject an othenvise good 
ear because the tip is slightly defective. 

3. Germination. Test the germination of each ear by taking 
25 kernels from the middle of the ear and either placing them 
between two layers of wet blotting paper in a plate, or by plac
ing them in a small box of wet sand. Keep the germination 
dishes or boxes in a warm room, and well moistened all the time. 
Reject all ears from which more than 2 kernels out of the 25 fail 
to germinate within IO clays. Our experience indicates that the 
germination of corn largely depends upon the way it is cured 
after harvesting (see below). 

Having selected the ears for planting shell them, keeping the 
grain from each ear by itself in a paper bag. In shelling reject 
the kernels at the butt and tip, say for about ¾ inch back from 
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each end. At this stage, each ear finally selected for planting 
should be given a number. This number may be written on a 
slip of paper and put in the bag with the shelled seed. 

B. Second Year's Work. Breeding and Propagation Plots. 
The corn should be planted each year in two plots, one the breed
ing plot and the other the propagation plot. In planting the 
corn for seed use the best corn land you have, and manure and 
fertilize it well. Plant the rows 3 feet apart and the hills 18 
inches apart in the row. Plant 4 kernels to the hill ancl thin to 
leave the two best stalks standing in the hill. Give the plots the 
best cultivation you can. 

r. Breeding plot. In this should be planted the selected ears. 
The planting here should be on the car-to-row system That is, 
each selected ear should be planted in one row by itself. The 
row should be given the number borne by the car which is 
planted in it. Careful observation should be made of the growth 
of each row throughout the season. Each row should be har
vested separately at the end of the season, its yield determined, 
and the ears from it kept separate from the ears from all other 
rows. 

The seed from the best rozt'S, those showing greatest earliness 
and highest yield of good quality corn and stover, should be used 
to plant the propagation plot of the third year. In saving this 
seed reject all nubbins and poor ears. 

The se.ed from the second best rows ( i. e., those not selected 
for the propagation plot) may be distributed by the packer. 
This will be good seed, better adjusted than the ordinary .factory 
seed to local conditions, but will not be the best. 

2. Propagation plot. In the propagation plot of this year 
plant the good ears from the previous years selection which were 
not used in the breeding plot. They represent plants selected 
for earliness and local adjustment, and should be only second 
to the best, which were used in the breeding plot. It is desirable 
though not absolutely necessary in the propagation plot to detas
sel every alternate row. Detasseling is clone by pulling out and 
throwing away the tassel (spindle) as soon as it appears, and 
before the male flowers which it bears have time to open and 
discharge their pollen. The ears from the detasseled rows are 
to be regarded as the best seed, and those from the rows where 
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the tassels were not removed as second best. The two classes 
should be harvested and cured separately. Seed from the detas
seled rows will probably be found to yield better than that from 
the others. 

3. Individual plant selection. Just as in the previous year the 
best individual plants from both the breeding and propagation 
plots should be marked with cloths and saved separately to fur
nish seed for the following year's ear-to-row breeding plot. If 
one desires he may breed a pedigree strain, by keeping the ears 
from the selected individual plants of a particular row separate 
by themselves. In this way the plants in such a strain will all 
be descendants of the same original mother ear. 

C. Third and succeeding year's work. r. Breeding plot. 
Plant on the ear-to-row system the individual ears selected 
in the previous year. 

2. Propagation plot. Plant with seed from the best rows 
obtained in the breeding plot (ear-to-row) of the preceding year:. 
In the propagation plot detassel every alternate row and dis
tribute to the farmers the seed from the detassele_d rows as best 
seed, and that from the rows not detasseled as second best seed 
(possibly at a slightly lower price). 

3. Individual plant selections. Make these each year to fur
nish seed for the following year's breeding plot. 

In suggesting this plan for improving the sweet corn seed used 
in the State, the Station does not, of course, desire to force it on 
anybody. It must depend upon the foresightedness and progres
siveness of the packer and farmer to decide whether it ( or 
some similar plan having the same object in view) shall be 
adopted. It can only be said that no prediction can be more 
safely made than that the packer, and the farmers who grow 
corn for him, who will consistently follow the plan for a period 
of five years will be abundantly satisfied with the results in terms 
of dollars and cents at the end of the period. The advice of the 
Station Staff as to details in regard to breeding corn is, of 
course, always available to any packer or grower who desires to 
undertake such work. 
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C. Tmt CARE AND CuRIKG oF SEI:D. 
General experience indicates that the quality of a corn crop 

depends to a great extent on the way in which the seed from 
which it was raised was cured and cared for before planting. 
The following points arc believed to be essential to the best 
results, and may be of help to the farmers of ]\Jaine. 

r. Harvesting. Corn intended for seed must be fairly well 
matured, yet must not be chilled or frozen. The stage at ,vhich 
it may safely be harvested for seed is therefore an imriortant 
point to know. In regard to this it may be said that corn may 
be harvested for seed as soon as the husks clry. However, the 
longer it can be saf c{:.,,, left in the field after this the better it is. 
So far as germination alone is concerned the care after harvest
ing is relatively more important than the actual stage at harvest
ing, provided the kernels have begun to ha:rden and glaze. 

2. Drying or curing. As soon as possible after harvesting 
seed corn should be husked and the ears put in a warm dry room 
( temperature not lower than 50 degrees at any time) in which 
there is some circulation of air. To get the best results they 
,should never be put in a cold shed or barn chamber, as is too 
often clone. Seed corn is probably more often injured soon after 
harvesting by (a) chilling and (b) becoming alternately mois
tened and dried, than by any other causes. After drying is 
begun the corn should not be allowed to become moist, or even to 
stay in a moist atmosphere until it is planted. To get the best 
results it will be necessary to use some artificial heat ( from a 
stove or furnace) in drying the corn. Any one engaged in the 
business of raising seed corn should have a special drying room. 

3. Storage during and after curing. To get the best results 
with seed corn it is necessary that during the curing process and 
until the corn is shelled no ear should be in contact with anything 
but the surrounding air. In this way the air circulates around 
each kernel. The corn then does not mould and cures quickly 
and evenly. This condition can best be realized by the use of 
storage racks. The rack devised and used by the Station has 
the form shown in the following illustration. It has been found 
very satisfactory. 
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Fig. 234. Photograph of rack for drying seed sweet corn. 

This rack is 12 feet long, 6 feet high and 2 feet wide. The 
uprights are of 2 inch x 3 inch stuff and side pieces 2 inches x 
r inch. The shelves are 8 inches apart. Over each shelf is 
stretched 2 foot wir~ poultry fencing of 2 inch mesh. The ears 
are laid on these shelves in such a way that no two ears touch 
each other. In this way only a few ker1,1els of each ear rest 
upon the wires and the air can circulate freely through the whole 
rack. · 

The racks used by the Station and here illustrated are built 
with 9 shelves. They may, of course, be buil.t with more or 
fewer than this number to suit _particular conditions. It is not 
advisable, however, to make .such ra,cks mu.ch taller than those 
here described, because of inconvenience in reaching the corn 
on the shelves. 

These racks may be readily converted intq mouse and rat 
proof closets by covering them .on sides, ends, top and bottom 
with wire fly screening. If this is done the screening on one 
side should be put on in the form of hinged doors. 
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DIGESTIO¾ EXPERIMENTS WITH POULTRY. 

J. M. R\RTLETT. 

The digestibility of American feeding stuffs has been quite 
extensively studied in this country with ruminants, horses and 
hogs but as yet only a few experiments have been made with 
poultry. It is obvious that such studies are desirable on account 
of their practical importance and the growing demand for infor
mation in regard to the care and management of fowls which 
has come with the great increase in the poultry industry in 
recent years. 

A few years ago the great bulk of the eggs and poultry which 
supplied our markets was produced by farmers, who let their 
hens nm at large for the greater part of the year, picking up 
their living in the fields and pastures, supplimented perhaps by 
a feed of corn at night. But today when great plants are estab
lished. carrying thousands of birc\s. only the most careful and 
scientific methods of handling and feeding will make the busi
ness profitable. Several of the Experiment Stations have con
siderccc\ questions of poultry nutrition and much valuable infor
mation has been gained through feeding expE'riments for 
growth, egg production. etc., bnt the absence of definite stand
ards and coefficients of digestibility of different £cods for this 
class of animal has been a serions drawback to the best work. 
The abundant data available for other classes of farm animals 
might possibly be used to good advantage \Yith ponltry but the 
strncture of the: alimentary canal of birds is quite different from 
that of herbiYerons animals .. consequently the digestive capacity 
may be different. 



318 MAINE AGRICULTlTRAL EXPERDIENT STATION. 1910. 

The fact that the digested and undigested portions of the 
food are excreted together makes a serious obstacle in per
forming experiments with birds and greatly increases the 
amount of analytical work to be done. This probably in part 
accounts for the small amount of work that has been under
taken in this line. Another difficulty encountered is that fowls 
are less adaptable to general conditions of digestion experi
ments than other farm animals, owing to their activity and lia
bility to depression of the normal metabolic processes that 
might result from being confined in cages without exercise. 
With all these obstacles iq the way it is not surprising that but 
little digestion work with poultry has been undertaken. The 
only Experiment Station which has thus far published any re
sults of this nature is the Oklahoma Station, Bulletin 46 by 
Fields and Ford. Four years later, in 1904, Bulletin No. 56, 
Bureau of Animal Industry, United States Department of Agri
culture, by Dr. E. W .. Brown, appeared giving the results of 
some experiments and a very complete review of the literature 
on the subject. According to Doctor Brown's review foreign 
investigators have g·iven much more attention to this c:Iass of 
work than Americans. Two of these investigators, Lehmann 
and Paraschtschuk, employed an ingenious method of collect
ing the urine and feces separately by means of an artificial anus 
established in the body walls. This was brought about by 
means of an operation, cutting the intestine at a point just back 
of where the urine emptied into it, and bringing the end out to 
the body walls. The feces and urin were then collected sep
arately in rubber bags. This method was considered in our 
work, and Dr. Raymond Pearl of the Biological Department of 
this Station operated on· birds for the purpose. After a few 
trials a capon, No. 908, was very successfully operated on and 
made a good recovery but soon after being put on the experi
mental ration, which was at that time 7 parts corn meal to one 
part of beef scrap, his bowels became inactive and the feces 
had to be washed out at each collection. An experiment of 
several clays duration was obtained, however, an<i is given in 
the tables, the feces number being 4470. The results compare 
quite favorably with the others obtained by the chemical sep
aratory method, but the bird could not have been considered in 
normal condition. After a time the walls of the intestine be-
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came weakened and rupture followecl. As it did not seem pos
sible that a bird under such abnormal physiological conditions 
could normally digest its food, further work by this method was 
abandoned and a mcthocl for collecting the feces under natural 
conditions taken up. 

It was fully realized that a chance of considerable error might 
be introclncecl in any m~thod that i1wolvecl a chemical separa
tion of the feces from the nrine, but it was not thought prac
ticable to prepare the number of birds by operation for arti
ficial anus necessary to make all the experiments that were 
desirable eYen if it could be considered a more accurate pro
cedure. 

In the pages which follow an account of the experiments as 
carried out are giYen in detail. The composition of the foods 
and feces are given in Table No. I. The weight of food and 
feces together with other data is shown in Table 2. The coeffi
cients found for each feed and bird are given in Table 3. The 
average coefficients for each feed and mixture are given in 
Table 4. Table 5 contains the average coefficients of all feed
ing experiments available to the writer at the present time. 

For the success of the experiments much credit is clue to Mr. 
A. C. Whittier and ::\Ir. J. F. Merrill, assistant chemists at the 
Station when the experiments were going on, who took the 
greater part of the care of the birds and performed all the an
alyses except most of the uric acid determinations which were 
made by the writer. 

METHOD OF CONDUCTING THE EXPERIMENTS. 

The first experiments undertaken were with year-old hens 
and were conducted principally to gain information as to the 
best methods to follow in the succeeding experiments. 'l'he 
work with the female birds was not very satisfactory. 'I'hey 
were nervous, uneasy, and many of the experiments under
taken were not carried through on account of the bird getting 
out of condition. Only a few months during the winter could 
be given to the work, so but few experiments were performed 
in these preliminary trials. 

For the next season it was planned to have enough capons 
provided to use for all the experiments but owing to adverse 
circumstances only about half the number required were ob-
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tained, and to fill the deficiency cocks ,,·ere used. These proved 
more satisfactory than the hens but were not so quiet and docile 
as the capons which seem to possess but one idea and that is to 
eat. For the next season an ample supply of capons was secured 
for all of the work. 

For the accommodation of the birds two convenient rooms 
were proviclecl, one being fitted with perches in the usual man
ner where they were kept during the resting periods and the 
other was furnished with tables on which the cages were kept. 
The cages in which the birds were confined during the experi
ment were made of boards for sides, top and bottom, with slats 
for the back and front. The bottoms were made tight, of 
matched lumber with base board across the slats to prevent any
thing being thrown out. The size of the cages was about two 
feet each way. For foeding and drinking dishes iwo pint clip
pers with handles were used for each cage. To hold the dip
per in position the handle was passed through a slot in the side 
of the cage about 8 inches from the bottom and was held in 
place by a flat wedge outside. These dishes worked very satis
factorily and it was very seldom that any food was spilled from 
them. The time of the experiments was 12 to 14 clays, being 
divided into two periods, a preliminary period of 5 to 7 days, 
when the amount the bird would eat was determined and the 
alimentary canal freed from other food, and a collection period, 
when the bags were put on and the feces collected. Clean shav
ings free from any material the birds would eat, were put in 
the bottom of the cages for the preliminary period, but during 
the collection period the bottom was kept clean in order to detect 
any loss of food or feces. ~ o records of the weight of water 
drank was kept as it was known that the birds every time they 
dip their bills spill quite a portion of what they take up. there
fore it would be impossible to tell how much was swallowed. 
A liberal amount of grit was supplied them at all times. 

The feeding was done regularly at fixed hours morning and 
evening, and the feces collected at the same time, put in glass 
jars, and kept covered with alcohol to prevent fermentation. At 
the end of the collection period the feces were taken to the lab
oratory. the alcohol evaporated on the steam bath. then dried at 
60 degrees C. to air dry condition. 
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APPARATCS FOR COLLECTING THE FECES. 

Fowls are very sensitive and object seriously to any attach
ments, that interfere with their freedom of motion. The hens 
used were much more annoyed than the capons which, after a 
few vigorous efforts to free themselves, would calm down and 
submit quietly. The various devices used by other experiment
ors were studied and from suggestions gained thereby the fol
lowing form which is shown in the cut on page 324 was de
vised and adopted. It was made of a rectangular piece of pure 
gum sheet rubber of sufficient size to make a tube 8 inches long 
and 3 inches in diameter. The edges were firmly cemented 
together and a ring was cemented to the top at an angle of about 
30 degrees to keep the opening sufficiently distended and hold 
the bag in place. The lower end was closed by means of a 
screw clamp which could be readily taken off and allow the 
feces to be removed without removing the apparatus from the 
bird. It was held in place by 4 pieces of tape attached to the 
ring, the two upper pieces were carried up over the bird's back 
and joined just in front of his tail, then the ends were carried 
forward, passed under and around the wings and tied back 
of the neck. The two lower pieces were carried under the 
body, brought up in front of the wings and tied with the others 
back of the neck. Arranged in this way very little difficulty 
was experienced in keeping the bags in place and after a few 
hours wearing the birds appeared to be troubled very little by 
them. It was necessary, however. to use care in adjusting the 
straps; if drawn too tightly they were liable to chafe and if too 
loose the bag would not stay in place. The feces were removed 
through the opening at the bottom twice daily and at the encl of 
the period any adhering particles were washed out with alcohol. 

:.JETHODS OF ANALYSIS. 

Tbe foods used in the experiments were analyzed by the offi
cial methods given in Bulletin 107 (Revised), also the feces 
as far as possible, but in the case of the latter. as urine and 
solids are voided together, the amount of protein undigested 
could not be found by making the usual total nitrogen deter
mination. In the urine of mammals the main portion of the 
nitrogen, representing the proteid digested. occurs in the form 
of urea and very little is present in the form of uric acid, while 
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in birds' urine the reverse condition is true and the larger part 
of the nitrogen present is in the form of uric acid. Therefore, 
in order to determine the amount of nitrogen which was present 
as undigested proteid it was necessary to determme the other 
forms separately. The ammonia was determined by the offi
cial method, namely distillation ,vith MgO, but for uric acid 
there is no official method. Its estimation presents by far 
the most serious obstacle encountered in digestion experiments 
with poultry. On account of the presence of ammonia in the 
feces moisture was determined by drying several clays over 
sulphuric acid in a partial vacuum. 

:.\fETHOD FOR DETER:\IINING URrc Acrn. 

After carefully considering all available methods for deter
mining this acid the one worked out by Doctor Brown and 
given in Bulletin 56, United States Department of Agriculture, 
Bureau of Animal Industry, page 39, was given a trial. Om 
first attempts with this method were not very satisfactory. The 
filtration, after dissolving in piperidin solution, c-n paper was 
very tedious and in some cases impossible to carry through. 
Also in the case of some of the more highly colored feces so 
much coloring matter was left in the residue that titration could 
not be carried out. After a great many trials and many deter-
minations by different modifications, the method which wai; 
finally adopted and by which most of the determinations were 
made is as follows : 

Ten grams of the ground and thoroughly mixed feces were 
weighed into a 250 c. c. beaker and treated with 100 c. c. of 95 
per cent alcohol filtered through paper and washed twice with 
50 c. c. of alcohol, then washed 3 times with ether and allowed 
to dry. These treatments removed a greater part of the color-
ing ancl fatty matter.. The residue when dry was returned to 
the beaker, 100 c. c. of a . 5 per cent solution of HCl added and 
set in the refrigerator over night. The following morning the 
material was filtered through paper and washed twice with 
cold water, returned to the beaker with mo c. c. of water and 
enough piperdine or sodium hydrate added to dissolve the uric 
acid. Piperdine was usually used as the solvent, as it seemed 
to dissolve the uric acid more quickly than a weak solution of 
sodium hydrate. A few drops of phenolphthalein were added 



Fig. 235. Collection bag with straps . 

Fig. 236. Collection bag attached. 
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to the solution in order to determine the amount of alkali neces
:-ary to dissolve all the uric acid, also the disappearance of the 
white particles which settle to the bottom of the beaker indicated 
complete solution. (: sually it requiretl one-half to three-fourths 
of an hour heating on the steam bath with frequent stirring to 
effect complete solution. After the white particles hacl all dis
appeared ancl the solution remained alkaline it was passed 
through a coarse linen filter into a 500 c. c. graduated flask, 
washed thoroughly with hot water, squeezing out the filter two 
or three times to facilitate washing, cooled, made up to the 
mark and thoroughly mixed. This solution was then allowed 
to settle until the fine particles which passed through the cloth 
had settled out leaving a clear solution which could be drawn 
off. It was planned to allow the flasks to settle over night and 
the solutions were found to be clear the next morning. Fifty c. c. 
portions, representing 2 grams of the feces, were taken, made 
acid with HCI, evaporated on steam bath to 25 c. c. and set in 
the refrigerator for 24 hours. Filtration was then carried out 
without difficulty through a 597 S. & S. filter paper on a Buck
ner's porcelain fnnnel 50 111111. in diameter, under pressure, 
\vashecl 3 times with cold water, then with absoiute alcohol and 
lastly 2 or 3 times with ether to remove any traces of fat re
ma111111g. The uric acid \vas thus collected on a very small 
filter paper which was transferred to a beaker, boiled with 35 
c. c. of distilled water ancl titrated with either I-IO normal 
pipericline or sodium hydrate. It was found necessary to com
plete the encl reaction \vith the solution as near the boiling point 
as possible or concordant results could not be obtained. In all' 
cases 3 portions of 50 c. c. were taken out for the determina
tion. The first titration being made somewhat roughly to find 
the approximate end point. In carrying out the titration as 
the encl point was being r~achecl the beaker was again put over 
the flame ancl brought to the boiling point, then titrated to com
pletion. To test the accuracy of the method pm·e uric acid was. 
added to feces that contained none. The average of the deter
minations gave 98 per cent of the acid recovered. 

The pipericline and soda solutions \\'ere standardized with 
uric acid ,vhich was purified by twice recrystallizing, ancl found 
to be practically pure. The writer found that I-IO normal 
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NaOH could be used in place of the r-ro normal piperidinc 
and give practically the same result,;. Comparisons of several 
samples of feces were> made using the two solutions wtth the 
following results :-

Sample I\ o. r. 
Sample No. 2. 

Sample No. 3. 
Sample l\ o. 4. 
Sample No. 5. 
Sample No. 6. 
Sample No. 7. 

Titr,1tio11 with XaOlf 
1 r.5 per cent uric acid 
7.31 per cent nric acid 

10.85 per cent uric acicl 
8.97 per cent uric acid 
9.98 per cent uric acid 

IO. 14 per cent uric acid 
IO.rs per cent uric acid 

Titration with I'i1,cridine 
rr .6 per cent uric acid 
7.35 per cent uric acid 

I0.80 per cent uric acid 
8.91 per cent uric acid 
9.92 per cent uric acid 

ro. 1 5 per cent uric acid 
IO. I~ per cent u:ric acid 

FOODS EXPERIMENTED WITH. 

Such feeds were selected as are most commonly used for 
poultry foods in this country. Probably no other one grain 
is so universally feel east of the Rocky Mountains as corn in 
some form or other and there seems to be no other grain so well 
relished by the birds. In some sections, particularly on the 
Pacific Coast, wheat largely replaces corn. In other sections 
oats and buckwheat or India wheat form an important part of 
the ration. In the mashes, particularly the dry mashes so
called, wheat bran forms an important part, often as much as 
50 per cent, consequently this material was included in the test 
and several dry mash mixtures such as are usually feel. 

Beef scraps. Best quality found in the market. 
Bran, wheat. The coarses variety from spring wheat. 
Corn, whole. No. 2 yellow, picked over and cleaned. 
Corn, cracked. From ~o. 2 yellow, screened. 
Corn meal. From No. 2 yellow corn. 
Clover, cut. From second crop, just beginning to blossom. 
India wheat. Fair quality, picked over and cleaned. 
Oats. Best Western clipped oats, carefully picked over. 
Oats, rolled. One of the best table varieties. 
Wheat, hard. A variety of hard wheat sold as "hen wheat." 
\Vheat, soft. A seed wheat, rather soft, large, plump grain. 
Dry mash mixtures:-

No. r. 3000 grams bran 
1125 grams corn meal 
1125 grams gluten feed 
600 grams beef scrap. 
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No. 2. 

Ko. 3. 

200 grams bran 
roo grams corn meal 
50 grams linseed meal 
40 grams beef scrap. 

200 grams bran 
50 grams corn meal 
50 grams linseed meal 

roo grams gluten feed. 

Mixture Ko. 3 was fed alone in one experiment and in an 
other with about 7 per cent of bone ash to test the effect on 
digestibility of adding bone ash to a ration consisting of wholly 
vegetable matter. 

CONCLUSIONS. 

The results obtained in the experiments here presented indi
cate that the digestion coefficient of most nutrients for poul
try are not materially different from other farm animals. Un
like ruminants, however, they digest very little crude fiber, 
hence a coarse fodder carrying much of this material is of but 
little value to them. The nutrients of wheat do not seem to be 
as well handled as most other concentrated grains, the ether 
extract showing a particularly low coefficient. Likewise bran, 
one of the wheat offals, shows low digestibility in organic mat
ter, ether extract and nitrogen free extract. Its bulky and 
coarse condition has brought it much into favor to feed with 
more concentrated materials and it often makes as much as 50 
per cent of the mixtures used for mashes. 

The mixture of equal parts corn meal and fine cut early clover 
used in the experiments was sufficiently bulky to feed with con
centrates, was more digestible and at present prices more eco
nomical providing, of course, the poultry man produces his own 
clover, which he should do. An exclusive diet of wheat had a 
deranging effect upon the digestive system of the birds. 

Our results, like those of Brown and others, show that corn 
is a most valuable grain for poultry. Its palatibility and high 
digestibility has brought it into much favor with all poultry
men. It cannot, of course, be fed alone as it is too concen
trated a feed and also deficient in protein, but when combined 
with feeds rich in protein and some bulky material as cut clover, 
it makes up a most desirable ration. 
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Oats and India \\·heat arc desiralJ!c grains and may be used 
to some extent to give variety to the ration, but are much more 
expensive feeds than corn unless one is in a section of the coun
try where they can be bought or procluced much more cheaply 
than at the commercial centers. 

The dry mash mixtures '\"os. I and 2 have about the same 
digestibility and feeding value. :\Iixture '\"o. 3 made up wholly 
of vegetable matter was not so well relished by the birds and 
gan slightly lower coefficients of digestibility, but the addition 
of about 7 per cent. of bone ash to the mixture increased the 
average digestion coefficient obtained with it but tbe differences 
were not greater than often occur between different birds on 
the same ration. so no definite conclusions can be drawn from 
the results. 

I. Corn shmvs a higher digestibility than anv other gram 
tested. 

2. \\'heat bran sho,vs a low digestibility and at present 
prices is not an economical feed. 

3. _-\ mixture of eqnal parts early. fine cut clover ancl corn 
meal is more digestible and a more economical feed than bran. 

4. India wheat compares favorably with oats as a grain for 
fowls. 

5. The ether extract of \\·heat has a low digestible coeffi
cient. 

o. Crude fiber was lmt very slightly digested and evidently 
is of but little use in a ration for poultry except to give bulki
ness. 

7. The mixing of about 7 per cent of bone ash with a 
ration consisting wholly of vegetable matter gave slightly higher 
averag;e digestion coefficients than when the mixture \Ya,; ferT 
without it. 



DIGESTIOX EXPERTMEXTS WITH POULTRY. 

T.\BLE I. 

Composition of Air Dry Foods and Feces. 

ls2I . ..; i I~ 1~ .;. .; 1 

g; 
-cs ~ '° ~Ia .s:Si 'g~!r~~I ~~ 1~~s 
1~g/ ~ ~ ~_j ~-}~~I /3~1z~~ ~~ <?5i~ 

I I I i ! 
Experiment with Bran, Wheat,,,, 4447' 8.22 6.67!15.25 - - I' 8.42157.56: 3.88 4.090 

Feces Capon, 108 ................. 4448 4.47 l0.81' 7.75 .47

1

6.24,12.68
1 

53.35j 4.23 3,938 

Feces Cock.152 ...... ,, .. ,, ....... 4449 4.6210.9116.69 .56, 6.9812.23f 54.00/ 4.01 3,893 

Feces Capon. 168 .......... ,, ...... 4450 4.69 l0.63I 8.12 .681 6.20112.37' 53.08, 4.23 3.923 

Experiment with Whole Corn .... 442715.57 1.35
1

I 9.35 - I - 11.591.7.51
1

: 4.601 4.09!l 

Feces Hen, 717 ................... 

1

4433 5.45 24.59!13.94 1.44

1 

9.80(0.381 31.271 2.821 3.165 

Experiment with Cracked Corn .. 

1

4430 10.36 1.27' 9.50 -
1 

- I 2.14j ,2.65/ 4.08i 3,947 

Feces IIPn. 6 ...................... 4438 6.0214.48111.691.34lll.37[10.!J2 41.79 1 2.39: 3.506 

I 

' . I i I 

Feces Hen, 7 .... ,, ................ 
1

4439 9.47 14.59112.19 2 39'

1

8.81112.651 35.68I 2.36 3.547 

~xperiment with Corn Meal. ..... 14457 7.27 1.7719.00 - 12.2.'>I 75.89' 3.821 4.140 

F,eces Capon.168 .................. 

1

4461 4.65 7.8212.251.19 8.5312.59150.80) 2.171 3.853 

Feces Cock, 84 ................... 4462 4.24 7.8710.55 .86 ll.81l12.rn, 50.03 2.39 :J.831 

E~arrrn:.~'.~~:t.h?~v'.'~.~~~~l:.a.{456 5.2510.3220.23 - - 122.5) 38.92
1 

2.62
1
1 4.152 

Feces Capon, 108 ................. 4458 5.16 14.44 8.25 .22 6.30/21.50 42.061 2.0,, 3,706 

3,i25 Feces, 38 ................ ,, ...... 4459 4.96 13.76 8.69 .26 6.20122.09 4UJ5j 2.091 

Feces, 168 ......................... 4560 4.86 13.41 6.81 .2616.47

1

21.33 44.82
1 

2.04'

1 

8,731 

Experiment with Meal (4457) and 
Beef Scrap ...................... 4463 4.84'23.02 48.69 - - I - - i 18. al 4.618 

Feces Cock, 38 ................... 4465 3.4719.83· 9.561.35 20.30! 7.76 35.6B 

! 

2.69 1 3.170 

2.041 3.194 

Feces Capon, 108,, ................ 446414.7421.7612.251.0417.051 7.50 32.9,
1 

Experiment with India Wheat.. .. 4432 8.31 4.li 9.38 - - 113.42 62.33' 2.391 3.948 
I , 

Feces Hen, 10 ...................... 4441 7.621l16.76 6.631 .95 5.o5f30.i6] 31.0l 1.221 3.292 
I I • I 

.Feces Hen.12 ...................... 4442 6. 77
1
21.36• 6.131' . ,8 4.12 30.271 29.55 1.02 3.521 

Feces Hen, 13 ...................... 4443 6.811

1

12.3119.38

1

1.09

1

5.62 32.581 31.05 1.151 3.793 

Experiment with Corn Meal, 7 I I I 
parts and ........................ 4466 5.43 1.3319.50' - - 1.,8 78.04 

Reef Scrap, 1 part.. ................ 4467 7.19126.63•

1

44.94I -1 - -
Feces Capon, 832 .................. 4468 5.27

1
118.05,14.00(61,16 20 9.29 32.55 

Feces Capon, 835 .................. 4469 3.64W.20114.69,1 .83115.81, 8.f,3132. 78 

Feces Capon, 161. ................. 144,1 5.171'16.2110.0011.68,18.3010.21 3!.11 
I ' I ' 

I 

3.901 4.090 

17.19j 4.108 

:J.03' 3,110 

2.521 3.141 

4. 12 3.2t>5 
I 
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Table r.-Concluded. 

Feces Capon. 162 .................. 4472 5.26 23.48 11.311. 7114.4810.58 30.20 2.98 2,943 

Experiment with Oats Whole ..... 4451 7.90 3.7612.95 - 9.10 62.06 4.23 4,223 

Feces Cock,48 ...................... 4452 4.0217.52 6.0G .36 6.6619.22 44.96 1.20 3,609 

3,673 Feces Cock, 84 .................... 4453 4.27 15. 78 6.06 .36 5.83 19.81 46. 79 1.10 

Feces Capon, 36 ......... , .......... 4454 4.6113.08 7.62 .40 4.6519.63 48. 78 1.23 3,793 

Feces Cock 38 ..................... 4455 4.45 10.96 4.56 .45 6.39 20.45 51.49 1.30 3,906 

Mixture No. 1..................... - 8.78 7.26 19.19 - - 6. 72 52.46 5.59 4,110 

Feces Capon, 434 .................. 4478 5.71 12.50 6.00 . 75 10.~3 13.50 48.18 2.53 3,605 

Feces Capon 832 ................... 447910.7511.97 7.06 .68 8.9511.37 46.59 2.63 3,481 

Feces Capon, 835 .................. 4480 9.0613.25 7.25 . 71 9.9512.21 44. 73 2.84 3,473 

Feces Capon, 162 .................. 4481 4.6818.28 6.69 .67 10.1413.03 44. 77 1. 74 3,378 

Feces Capon,163 .................. 4482 4.4418.74 5.31 .5210.0013.09 45.93 1.97 3,428 

Mixture No. 2 .. . . . . . . . . . . . . . . . . . . . - 8.83 7.5719.06 - 6.58 52.47 5.48 4,056 

Feces Capon, 163 ......... ,, ....... 4483 4.1914.10 8.31 .83 10.14 12.38 47.53 2.52 3,632 

Feces Capon, Blank ............... 4484 4.4713.18 8.06 .96 9.6012.98 48.91 1.84 3,663 

Feces Capon, 162 .................. 4485 6.4617.73 8.50 .91 9.9011.97 42.42 2.14 R,437 

Mixture No. 3........... .. . . .. . . . . - 9.59 6.D0 18.41 - 8.29 53.60 4.00 4,029 

Feces Capon, 163 .................. 4497 4.3716.55 7.44 .68 7.8312.73 48:86 1.54 3,340 

Feces Capon, 832 .................. 4498 4.6515.37 5.86 .68 7.90 13.25 50.61 1.68 3,441 

Feces Capon, 835 .................. 4499 4.40 15.92 6.28 .46 8.3913.61 48.57 2.37 3.476 

Mixture No. 3, with bone ash .... . 

Feces Capon, B ................... 4501 4.64 22.18 5.06 .42 8.0111. 78 45.67 2.24 3,146 

Feces Capon l. .................... 4502 4.40 21.27 5.62 .57 7.6012.02 47.13 1.39 3.131 

Feces Capon, 434 .................. 4503 5.73 24.12 6.19 .42 8.2911.18 42.12 1.95 3,043 
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TABLE 2. 

Weight of Food and Feces and Other Data Relating to the 

Experiments . 

H 
.. , 

0 

-~ § ~ ~ ,Q 

~ 
0 8 ,Q d:::::. 

" E 8 " 
..._. c:i o'O 

Material fed a.nd Station 0 oO 

" 'u ·;:::: 
number. .... 

" 0 
"" " ~ 0 OJJC) 

O• fn:2 ~ h 'O 
~ -~"' Ci ~'" ·c5 »·c ~ 

"'" ~ ~ ~'" ~,O,§:§ r.fJ._ 

Bran, wheat, (4447) ........ .... Capon 108 4448 
grams 

700 

Bran. wheat, (4447) ...... .. , .. Cock. 152 4449 800 

Bran, wheat. (4447) ........ .. , . Capon 168 4450 800 

Whole corn, (4427) ............ . Hen .. 717 4433 420 

Corn, cracked, (4430) .......... Hen .. 6 4438 420 

Corn, cracked, (4430) .......... Hen .. 7 4439 420 

Corn meal, (4457) .............. Capon 168 4461 600 

Corn meal, (4457) .............. Cock. 84 4462 480 

Meal, (4457) and ............... Capon 108 4458 480 

Clover, (4456,) equal. parts .... Cock. 38 4459 600 

Capon 168 4460 600 

Meal, (4457) and ..... .......... Capon 108 4464 550 

Beef scraps, (-1463,) equal parts Cock. 38 4465 600 

India wheat, ( 4432) ............ Hen .. 10 4441 252 

Hen .. 12 4442 350 

Hen .. 13 4443 352.8 

Corn meal, (4466,) 7 parts ... .. Capon 832 4468 475 

and beef scrap, ( 4467) 1 part .. Capon 835 4469 480 

Capon 908 4470 535 

Capon 161 4471 450 

Capon 162 4472 450 

Oats, whole, ( 4451) ............ Cock. 48 4452 300 

Oats, whole, (4451) ............ Cock. 84 4453 480 

Oats, whole, (4451) ............ Capon 36 4454 480 

Oats, whole, (4451) ............ Cock. 38 4455 480 

Oats, rolled, (4486) ............ Ci;tpon 832 4487 250 

>.'!j ' 

~3] '2 "''"-'d ~ 8,g :0 .... bc:i ·;::::: 0 

~ bi)g. ,; 
bnoo A .;:!' ....... c:i-C 1:::1 
.? 0 ::JO '" ~ ::S:~'d~ 

grams 
404 -

471 -
469 -

89.6 2N6 

96,0 -
90.0 -

123,5 -
94.0 -

253.8 -
313.0 -
295.0 -

143 -
164 -

105 -
151.5 -

142 -
95.4 3256 

132.6 3064 

47.6 2330 

75.4 2605 

70.0 4050 

14.0 -
219 -

225.5 -
221.0 -
49.8 3355 

"" ,g:§ 
0 

µ'" "'-o~ -o 
µ<:) 

"' 'Ci 
bJl 0 
0) o.o·~ 
~-9 g. 

-
-
-

71 

-
-
-
-

-
-
-

-
-

-
-
-

24 

43 

gained 
50 
50 

gained 
5 

-
-
-
-

35 

Duration of 
experiment 

'Ci I 'o .S·;:: 
8 c, I 

~~I 
H H ' 

p.. "" ! 
I 

7 

6 

6 

7 

7 

7 

i 

7 

7 

7 

7 

7 

7 

7 

7 

6 

6 

-
7 

7 

6 

6 

7 

7 

6 

Ci 
0 ~-
;:,,)"C ~-c 
0'" 
00. 

7 

8 

8 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

7 

7 

6 

6 

7 

6 

6 

3 

6 

6 

6 

5 
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Table 2.-Concluclecl. 

Material fed and Station 
number. 

'O ... 
3 
..... 
0 

'O 

·= ~ 

Oats. rolled, (4486) ............. Capon 

And mixture .'.\o. 2 ............ Capon 

Capon 

Wheat, 4428 .................... Hen .. 

114490 

2,4491 

43414492 

li4434 

Mixture Ko. I .................. Capon 434 4478 

Bran (4473) 3000 grams ......... C11pon 832 4479 

Corn meal (4474) 112.5 grams ... C11pon 835 4480 

Gluten meal (4476) 1125 grams. Cnpon 162 4481 

Beef scrap (4475) 600 grams .... Capon 163 4482 

Mixture Xo. 2 ................. . 

Bran (4473) 200 grams .......... Capon 

Corn meal ( 4474) 100 grams .... Capon 

Linseed meal (4477) 50. grams. Capon 

Beef scrap ( 4475) 40 grams ..... 

Mixture No. 3 ................ . 

16314483 

-14484 

16214485 

Bran (4493) 200. grams ......... Capon 163 4497 

Corn meal (4494) 50 grams ..... Capon 832 4498 

Linseed meal ( 4496) 50 grams .. Capon 835 4499 

Gluten feed ( 4495) 100 grams .. 

.Mixture .'.\ o. 3 .................. Capon - 4501 

With about 7% ................. Capon l 4502 

Bone ash added ................ Capon 434 4503 

Wheat, Xo. (4429) .............. Hen .. 
I 

IHen --1 
.Hen .. 

3 4435 

4 4436 

5 4437 

Wheat, (4444) .................. Cock . 88 4445 

Cock . !37 4446 

255 

138 

297 

420 

375 

425 

4f,O 

375 

375 

!l75 

375 

375 

200 

400 

400 

350 

350 

290 

360 

300 

360 

600 

600 

93.8 4340 

53.6 -

99.6 3190 

I 

119.0 23001· 

229.2 3250 

272.6 3210 

291.0 3135 

204.0 4450 

214.0 3324 

218.4 31J 

211.2 44651 

200.0 4385 

148 3365 

254 3130 

260.8 2900 

239 2445 

244.2 3875 

207.8 2890 

68.5 -

86.0 

101.7 -

122.5 

120.0 

I 

I
Du;atl_on of 
, expenment 
: - ,; -I '1 

It~ 1· t:i 
- 0.. ~ 0 
a3 >, i ::::·~ 

i ~~ i 8 ~ 

130 

50 

90 

10 

gained! 
15 

gainedj 
30 

651 
35 

75 

65 

55 

140 

20 

25 

55 

45 

75 

6 

6 

:1 

5 

5 

5 

5 

5 

6 

6 

6 
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TABLE 3. 

Coefficients Obtai11ed With Each Bird. 
-- --- - -- -- ---- ---

I 
~-

-d I ,; I Cl. 

"'::i I;:: .. .. "'..; 
"' ". 

'O >, i ~1:l i ·a:; 'O .... I~~~ '"'"' -~ ~ 
.... .9 'd°S 01,l "'"' ti<> 
;q ~ a , ~~ o- ~ r.-.b .0 .... 

0. .... 0 ..... ~ b~ ~ ~~ ~f 8 I r,a O I .... ~ O'"' 0~ 
I Z O"' 0.. -~ i;a 

"'1 z 
I 

Wheat bran (4447) ............... Capon 1081 44481 47 .1 72.3 I 46.2 37.06 46.8 13.l! 

Cock 1J2 4449~ 46.8 74.2 13.6[ 45. 7 38.4 46.8 
! 

Capon 1681 44501 46.3 68.8 13.9 46.0 85.4 46.2 

Whole corn (4427) ............... Hen 7171 44331 86.62 68.31 - 91.6 87.0 84.9 

4438182. i2 Cracked corn ( 4430) ............. Hen 6: 71.85 - 86.85 86.651 81. 5 
I 

Hen 11 4439183. 77; i2.5 - 89.46 87 .58 82.1 

' 

Capon 1681 
I 

C orn meal (4457) ................. 4461 82.4 72.00 - 84.0 88.3 82.0 

Cock 841 44621 83.8 7i .11 - 87 .9 86.9 83.4 

C lover (4456) and corn meal. ... Capon 1081 44581 55.7 69.) 8.5 61.3 66.0 55.0 
' 

4457) in equal parts ............. Cock 381 4459 55. 7 69.o' 7.2 61. 9 66.1 55.3 
! 

44601 Capon 168 f>7.9 77.11 15.5 61. 7 68.8 57.9 

], lea\ (4457) and beef scrap ...... 
I 93.8 Capon 108[ 4464, 82.5 89.01 - 77.3; 79.2 

Cock 38[ 
I 

77.41 4463) equal parts ................ «Ml 81.6 90.9, - 95.1 83. 7 

s i 
ndia wheat (4432) ............... HenlO 4441 66.9 J4.~, 5. 79.3 78.8 66.4 

Hen 12 4442· 75.9 79.5 29.1 85.5 86.6 62. 7 

Hen 13 4443 75.1 70.6; 28.6 85.4 85.9 62.9 

7 parts corn meal ( 4466) and .... Capon 33/ 4468 86.8 
I 10.0 79.9! - 90.4 86.2 

B eef scrap ( 4467) 1 part .......... Capon 8351 4469 81.6 70.9; - 86.8 87.5 81.9 

Capon 9C8, 4470 94.1 85. 71 - 96.3 93.4 -
I 

44711 89.0 
I 86. 7 Capon 1511 87 .81 - 91.6 88.6 

I 
Capon lo2- 4472! 90.5 87 .4 1 93.21 91. 7 90.3 

I I 

44521 
I 

82.2 Oats. whole (4451) ................ Cock 48 62.1 78. 11 1.5 66.0 62.2 

Cock 84 4453 61.9 78.5, 65.6 89.3 62.l 

Capon 36 4454] 58.9, 72.31 1. 9 63. l 84.5 59.2 
I ! 

Cock 38 44551 59.4 83. 7 61.8 87.0 59.1 

Oats, rolled (4486) ................ I Capon 832 4487 84.00 81.0i 84.8 86.2 82. 7 
I 
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Table 3.-Concluded. 

Oats, rollecl (4486) when fed ..... . 

With equal parts ..... . 

Mixture No. 2 .................. . 

Wheat harcl (4427) ..... , ........ . 

Wheat soft ( 4429) ..... , .... . 

Wheat soft (4444) ................ . 

Mixture No. 1 .................. . 

Capon 11 

Capon 2 
I 

Capon 434 

Hen 1 

Hen 3

1 Hen 4
1 

Hen 5i 

Cock 381 
Cock 87 

44901 79.31~-~-~- -~ 101.f~s 

4-191 95.4 70.9 - 102.8 91.8 71.6 
I 

4-192 98.61 90.5 - 102.7 89.01 74.4 

I i 4434 81.82, 71 3 - 80.8 5G.9
1 

80.1 

I 

: 
4435 85,36 71.66 17.14 90.3 60.2 82.2 

4436 82.22 57.02 - 89.6 68.61 79.2 

443,l 8o.551 69.82 - 87 .o 50.6, 76.1 

I I I 
44451 80.22 77.33 - 88.1 45.11 80.3 

4446 80.7 78.7 - 87.7 47.7 81.0 

Capon 434i 4478 48.8 80.9 

Capon 8321 4479 48.3 76.4 

Capon 83_5 4480 48.4 75.6 

Caponl62 4481 57.2 81.0 

Capon 163 4482 54.9 84.0 

43.3 73.8 50.8 

65.3 69.9 49.6 

44.9 67.1 55.2 

53.6 83.0 59.0 

50.0 79.9 56.2 

Mixture No. 2.................... Capon 163 4483 50. 7 75.0 - 47.3 73.2 51.8 

47.5 81.1 5~.8 Capon 4484 51. 7 76.2 -
Blank 

Capon 162 4485 51. 8 74. 6 

Mixture No. 3.................... Capon 163 4497 35.4 70.l 

Capon 832 4498 46.2 79.8 

Capon 835 4499 45. 2 77. 7 

Mixture No 3..................... Capon 
Blank 

With bone ash................... Capon 1 

Capon 434 

4501 47 .6 

4502 45.3 

4503 47 .8 

81.5 

78. 7 

75.8 

45.2 81.1 58.4 

32.6 71.5 30.2 

39.9 73.3 50.5 

40.9 61.3 47.8 

41.9 

38. 71 
43. 7 

66.6 

75. 7 

64.1 

50.4 

49.4 

50.0 
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In Table 4 below is given the average of all the digestion 
coefficients obtained on the different grains and mixtures experi
mented with. Comparing these figures with results obtained 
with other animals, it is interesting to note that they agree quite 
closely with those obtained with swine, as was noted by Leh_
mann. Also that coefficients of digestibility found for corn and 
wheat agree quite well with those obtained by Lehmann and 
Paraschutschuk who made use of an artificial anus to separate 
the urine from the solid feces. 

TABLE 4. 

Average of the Digestion CoeRicients Obtained for the Foods. 

ui 

I 
... ~ ,;; ~ ci Cl ... .; ui 
CJ ~ <l). 

~~~ ~ 
"''"' s ""' 0) 'Cl ~ c;'-' ,.~ 

.0 ~ ... 
8 O·;::: OJ)~ 0 2 :9 g~~ 0 -."' /;ci'K ";; " "' :;:)'a l: ! 

us. Z A z CJ CJ u 
'1 
C) 

I I 
Wheat bran (coarse) .................... · 1 3 46. 7 71. 7'. 13.5 46.0 37.0 46.6 

Corn whole ............................... 1 86.6: 68.3 
91.61 87.0 84.9 

Corn cracked ............................. , 2 83.8 1 72.2 88.1 87 .1 81.8 

83.1
1 

I 
Corn meal. .. ··························· 2 74.6 86.0j 87.6 82.7 

Corn meal and clover equal parts ........ 3 56.4, 
71.51 

10.41 61.6! 66.9 56.1 

10.41 
I 

Clover. calculated ........................ 3 ~7. 1: 70.6 14.3 35.5 

Corn m0al and beef scrap oq_ual parts .... 2 s2.1: 90.0' 
I 

7~.81 
95.0 81.5 

92.61 

-
I 

Beef scrap. calculated .................... 2 80.2 95.6 

Corn meal (7 parts) beef scrap (1 part) .. 4 87 .0 81.51 - 90.5! 91.5 

India wheat ... . . . . . . . . . . . . . . . . . . . . . . . . . 31 72. 7 75.ol .9 83.4 83.8 64.0 

Oats whole ............................... · 41 
1 

78.21 - 64.1 85.6 60.6 60.61 

Oats rolled ................................ 4· 89.3 80.l 94.3 92.2 82. 7 
I 

71.31 
Wheat hard .............................. l' 81.81 - 80.8 56.9 80.1 

\Yheat soft ................................ 5, 81.8, 74.4 
88.51 

54.4 79.7 

:I 
: 

54.1 )lixturc Xo. 1 ............................ 51.31 78.6 51.4 74.8 

Mixture No. 2 ............................ 51.41 78.6 
46. 71 

78.5 54.3 
i 

Mixture No. 3 ............................ 
31 

42.3 75.8 37 .8 68.7 42.6 

)!ixture No. 3 and bone ash .............. 31 46.91 79.0 45.31 68.8 49.9 
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In Table 5 below are given the average coefficients obtained 
in all published digestion experiments with poultry known to the 
writer. The extremely low results given by Fields & Ford for 
protein in corn and peas are omitted from the averages. Aside 
from the results obtained at this Station figures were taken from 
the following authors and sources: Fields & Ford, Bulletin 
46, Agricultural Experiment Station, Oklahoma. Brown. 
Bulletin 56, Bureau of Animal Industry, U. S. Department of 
Agriculture. Paraschutschuk. J ourn. f. · Landwirtsch. Berlin 
50 J. Heft. 1, 9. Mai p. 15-32. 1902. Knieriem, Grost, 
Landwirtsch. J ahrb. Berlin, Bd. 29, Heft 3, 22. J uni p. 52-, 
1900. Voltz, Lehmann, Kalugin. Landwirtschaftlighe Jahr
bucher. Bd. 38, p. 553, 1909. 

TABLE 5. 

A7,•erage of Digestion Coefficients Obtained with Poitltry 

to Date . 

.0 
o; 
~ .... " O•t:: 
"' C. 
'4 
"' 

Bran, wbeat ......................... .. 3 

Beef scrnp ............................. . 2 

Beef. (lean meat).... .. . . .. . . . . . . . . . . 2 

Barley ........................ ••• .. • .. •• 3 

Buck wbeat ........................... . 2 

Corn, whole ........................... . 16 

Corn, cracked ........................ . 2 

Corn. meal. ........................... . 2 

Clover ................................. . 

India wheat ........................... . 3 

Millet. ........... ······················· 2 

Oats ................................... . 13 

Peas .......................... ·· .. ·· .. .. 3 

Wheat, ................................ . 10 

2 

6 

Rye ..................................... l 
Potatoes ............................... . 

46.70 

80.20 

87.65 

77.17 

69.38 

86.87 

83.30 

83.10 

2,.70 

72.70 

62.69 

77.07 

82.26 

79.20 

78.33 

71.70 

92.60 

90.20 

77.32 

59.40 

81.58 

72.20 

74.60 

70.60 

75.00 

62.40 

71.31 

87.00 

75.05 

66.90 

46.94 

46.00 

85.09 

86.99 

91.32 

88.10 

86.00 

14.30 

83.40 

98.39 

90.10 

84.80 

:::~:1 
84.46 

37.00 

95.00 

86.30 

67.81l 

89.22 

88.11 

87.60 

87.60 

35.50 

83.80 

85.71 

87.89 

80.01 

53.00 

22.60 
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:\!AlNE APPLE DISEASES. 

\V. J. -:'IIORSE AND C. E. LEWIS. 

INTRODUCTION. 

While -:\Iaine is well to the north of the apple-growing sec
tion of the United States, there is no settled part of the State 
where at least some varieties of eating apples cannot be grown 
successfully. Even in northern Aroostook in the latitude of 
Quebec certain of the Russian varieties, and some of the more 
hardy apples of American origin, arc grown to perfection and 
arc of a quality unexcelled. :;\ r oreover these varieties are per
fectly hardy there, sometimes withstanding temperatures of 
-40 degrees F. and below. During the winter of 1906-7, when 
southern Maine and certain other parts of New England and 
adjacent portions of Canada suffered great loss from winter 
killing of apple trees. practically no damage was observed in 
Aroostook County. 

Fortunately or unfortunately, as it might be regarded from 
one point of vie,v, climatic and soil conditions are such in Maine 
that a fair crop of good apples can be produced usually with a 
minimum of care and attention. In too many instances in years 
gone by the owner has not felt the necessity of giving his 
orchard any attention after setting the trees other than to har
vest the grass which grows therein and to pick an occasional 
crop of apples which may be produced; cultivation, if any, being 
secondary as a result of growing some annual crop in the rows 
bet.vecn the trees. The fact that a considerable number of trees 
would survive this treatment, producing fair returns for the 
labor involved, has in the past materially helped to delay the 
general adoption of more approved systems of orchard manage
ment. 
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Competition with a.pples produced farther \Vest. which com
mand a higher price simply on account of more attractive 
appearance and packing, has resulted in rapidly increased atten
tion to and adoption of Letter methods of orchard management. 
In every case \\·here these improved methods have been intro
clnced, the results have far escecclecl expectations. At the same 
time there has been within the last few years a combined and 
united effort among the various agencies in the State which arc 
concerned in the furtherance and betterment of the agricultural 
and horticultural interesb to bring about the production of 
more and better fruit in :Maine. As a result of these various 
factors working together, the old let-alo11e methods of orchard
ing arc rapidly passing. Old orchards are being trimmed and 
renovated and orchard cultivation and spraying are yearly re
ce1vmg more attention. Not only arc the old orchards receiving 
better care, but probably more new trees have been set in 1910 

than in any other single year in the history of c,rcharcling in the 
State. 

With increased attentiun to the welfare u f the trees, the 
owners are becoming aware of the fact,. as never before. that 
there arc various diseases which impair the health of the tree 
by attacking the trunk, limbs and leaves, which also arc detri
mental to the appearance and keeping qualities of the fruit. 
Therefore, in response to many inqnirics adclressccl to the Sta
tion for information along this line, it has seemed best to pre
pare a somewhat comprehensive publication npon the nature and 
treatment of Maine apple diseases. \i\Thile, as far as possible, 
the results of studies ancl investigations made at this Station 
are made the basis of the recommendations ginn, the published 
reports of work in other parts of the co11ntry have been freely 
drawn upon where necessary. 

Published data with reg·ard to the nature and extent of 
'.\'f aine apple diseases is rather meager. Therefore it :is hoped 
that in addition to providing descriptions and giving methods 
for the control of the more common diseases iYhich interest the 
orchardist that this publication will be of some value in extend
ing the known range of the various diseases of the apple and 
in a measure give some idea of their preYalencc and distribution 
in the State. \Vith this end in view some few diseases, particu
larly some of the apple decays, which arf either new or little 
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known in America, but which have been found in Maine, have 
been mentioned ancl briefly described. As a rule these are not 
of much economic importance in the State. Similarly a descrip
tion of some diseases, like the bitter rot of the fruit, which occur 
to a slight extrnt in the State have been included because these 
are of great economic importance in other parts of the country. 
These latter may or may not become factors in :Maine orcharcl
ing, bnt it seems desirable that all apple growers become familiar 
with their charactrn;. 

C1111.R,\CTER ,\:'-<D CAUSES OF APPLE DISEASES. 

If we accept a rather broacl definition that disease in plants 
includes the effect of every unfavorable factor entering into the 
life of the plant it follows that various agencies of the living 
and non-living environment may be responsible for the con
dition known as disease. \Vhile it is not always easy or con
venient to discuss the disease apart from the cause, it should 
be kept clearly in mincl that the parasite or other exciting factor 
is not the disease. The latter is the condition induced in the 
host as the result of the presence of the former, rendering the 
plant partly or wholly incapable of responding to its environ
ment. Therefore all methods of disease control should be based 
upon an as extended and as clctailec! knowledge as possible of 
the responsible factor or factors regardless of their nature, but 
it is important as well to be able to recognize the outward mani
festations or signs of the disease upon the host to aid in its 
identification. The out\rnrcl manifestations of plant diseases 
arc frequently not apparent until too late to remove the cause 
and save the plant or fruit. Hence from their character and 
mode of attack preventative measures must be largely relied 
upon to prevent losses from plant diseases, particularly those 
which attack the apple. 

Those diseases which are induced by unfavorable soil and 
climatic conditions or other non-living agencies are said to be 
non-parasitic. Those which result from the attacks of various 
forms of organic life upon the host or from their presence 
within its tissues arc classified as parasitic diseases. 

This bulletin is concerned with certain non-parasitic diseases 
and those parasitic diseases of apple trees and fruit in Maine 
which are produced by fungi ancl bacteria. For a detailed dis-
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cussion of the various insect parasites of Maine orchards and 
the means by which they may be controlled the reader is referred 
to a circular recently published by this Station on the Apple 
Tree Insects of Maine. 

In this State fungi an: responsible for the major part of the 
loss from the diseases under consideration. Fungi are low 
forms of plant life mack up of threads of microscopic size. 
These threads constitute the mycclium of the fungus, which 
penetrates into the tissues of the host, causing the death of the 
cells which compose these tissues and living upon their con
tents. The conspicuous portions of the fungus which arc seen 
on the surface of the host are in most cases the fruiting organs. 
Instead of seeds these fruiting organs produce various forms 
and in -various ways,. often in -vast numbers, more simple bodies 
which are known as spores. 

In combatting apple diseases caused by fungi, the chief object 
is to prevent the formation of these spores, or if they are formed 
to destroy them before they can germinate and gain a foothold 
upon healthy fruit, foliage, or wood. This is more :frequently 
brought about hy destroying the disea-;ecl portions a~ soon as 
observed and by coating or spraying the healthy parts with some 
substance which will prevent the germination and de~troy the 
spores if by chance they fall thereon. 

The threads of many fttngi are colorlcs,;, while others are 
more or less colored or darkened, but all arc devoid of the green 
coloring matter which enables the higher plants to manufacture 
their foocl substances, through the aicl of energy obtained from 
sunlight, from the simpler compounds ·which they get from the 
air, soil ancl ,vater. Hence fungi arnl bacteria which arc also 
deficient in green coloring matter must depend upon more com
plex organic bodies to supply their food materials. Through 
the action of various ferments which they produce, parasitic 
fungi can break down and destroy, with varying degrees of 
ability, the tissues of their host plants. The results of this 
decomposition furnish them the food materials nece~sary for 
their maintenance and growth. The threads of a wood destroy
ing fungus may be penetrating deep into the interior tissues of 
an apple tree, causing their death and decay with very little 
evidence of disease upon the surface. In fact the conspicuous, 
external symptoms do not as a rnle appear till the fungus has 
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used up considerable of the available food material and throws 
out fruiting organs on the surface. 

Those fungi and bacteria which arc able to attack living 
bodies are said to be parasitic or parasites. Those which secure 
their nourishment from dead organic matter are designated as 
saprophytic or saprophytes. The saprophytes far outnumber 
the parasites and the majority of them cannot under any con
dition cause disease. However, there is no hard and fast line 
between the two classes. Some fungi which ordinarily live as 
saprophytes may, under favorable conditions, attack and destroy 
living plant tissues. Some fungi arc obligate parasites but a 
large number of the disease producing forms are capable of a 
saprophytic mode of existence as is shown by the fact that they 
may be successfully grown upon a variety of artificial culture 
media. This fact is of great importance to the orchardist. 
Dead limbs, piles of rubbish and rotted fruit which frequently 
are allowed to accunmlate in the orchard are breeding centers 
for those fungi which attack the fruit, leaves, and wood of the 
tree. Hence the first step in removing the cause of disease is 
thorough orchard sanitation. 

Nm,-r.,R,\SITIC DISEASES. 

/Villtcr InjHrJ'. Those parts of Europe and Asia where the 
apple is native have very moderate rainfall and are not subject 
to such wicle range and abrupt changes of temperature as in 
this State. The northern limit of range of the apple except in 
the case of the very hardy varieties is determined approximately 
by the lowest ,vinter temperatures, or -30° to -32° F., re
peated at frequent inten-al,;. Some varieties, like the Baldwin 
and Ben Da.-is, in l\Iaine apparently are liable to be injured 
where the repeated mi11im11111 winter temperatures arc several 
degrees warmer than this. 

Other conditions also rnter into winter killing, such as defi
cient rainfall in spring and early summer followed by a late 
fall, thus preventing early growth, maturity and ripening of the 
season's wood. Similarly too, late cultivation and the applica
tion of large amounts of fertilizer rich in nitrogen may also 
~timulate to late growth and prevent ripening of the wood before 
cold weather comes on, and predispose to winter injury. The 
amount of mnisttire ,vhich thr-: plant ,cells contain at the time 
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the low temperatures are experienced is also a contributing fac
tor. The more water they contain, beyond certain limits, the 
more likely will they be injured by freezing. This probably 
accounts for the fact that very frequently in Maine the trees in 
-the more exposed locations have suffered less from winter kill
ing than those in more sheltered situations. There was better 
drainage, the ground frozen more deeply and the roots chilled 
and inactive and not supplying water to the plant tissues above. 

The severe winter killing of 1906-7 was probably due to the 
combined influence of low temperatures alternating with high 
and a large percentage of water in the tissues of the trees. 
'IV eather conditions of January, 1907, were particularly favor
able to this as will be seen by examination of Fig. 237 which 
shows within a week a record of -40° F. and -35° F. with 
two warm clays having a maximum temperature of +45° F. 
and +47° F. situated midway between. Moreover it will be 
seen that the changes from extrune cold to thawing and back 
to cold again were quite abrupt, particularly in the case of the 
latter. vVinter killing of trees may occur, however, as the 
result of a deficiency of moisture in the soil associated with 
continued cold, dry winds in winter. 

Much of the danger from winter killing can be avoided by 
planting only those varieties which have been found to be per
fectly hardy in a given locality. Only the most hardy varieties 
should be planted in those parts of the State where the mini
mum winter temperature frequently reaches or approximately 
reaches -30° F. The planting of Baldwins and possibly Ben 
Davis as large commercial ventures should be restricted to those 
parts of the State where the minimum winter temperature, re
peated at frequent intervals, seldom reaches below -20° F. or 
at the utmost -25 ° F. The location of the orchard may have 
much to do with hardiness: Low, heavy or wet soils should 
be avoided,-it was orchards in such locations which suffered 
most in the severe winter killing of 1906-7. Those which were 
located on more or less sloping land with good air drainage, 
with plenty of natural or artificial soil drainage as a rule suf
fered much less from winter injury. 

There is considerable difference of opinion among lviainc 
orchardists with regard to the value of wind-breaks. A very 
good illustration of the good they may do was furnished by an 
Orono orchard following the severe winter just referred to. 
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This orchard was badly injured, particularly on the north and 
northwest sides of the more exposed trees and in the direction 
from ·which come the prevailing cold winds of winter. A nat
ural wind-break of evergreens and coppice growth was situated 
so as to protect a portion of the trees and here the injury was 
much reduced or absent altogether. 

Aside from the possible value of planting wind-breaks very 
little can be clone to prevent winter injury in orchards already 
planted except to provide artificial drainage where necessary 
and to avoid forcing the trees to too luxuriant and late growth 
during the latter part of the season, as has already been men
tioned. However, much of the ill effects following an adverse 
\\'inter may be eliminated by proper attention to the injured 
trees. Observations made in l\Iaine orchards for 4 seasons 
following the winter injury of 1906-07 have convinced the 
writers that as much if not more damage has occurred indirectly 
from the attacks of fungi following the winter injury and which 
gained entrance through the wounds thus made than as a direct 
result of the winter injury itself. In many cases very little was 
done to remove the injured parts and they ,vere allO\vecl to 
decay and serye as breeding places for wood destroying fungi. 
Later this decay follo,,·ed back along the injured limbs or into 
the interior of the trnnks, resulting in the death of the entire 
tree. 

\Vhilc severe pruning and cutting back immediately follow
ing "·inter injury is not advocated, all dead wood should be 
cut ·out as fast as seen and the wounds at once covered with a 
good liquid grafting wax or two or more coats of pure white 
lead in boiled linseed oil, and then repainted as frequently as 
necessary to keep the wounds well coated till they are covered 
with the new growth.* The dead bark on trunk and crotch in
jured areas should be removed 'back to healthy tissue and the 
wood thus exposed kept well covered with grafting wax or pure 

* In some instances seyere injury to the trees has been reported 
where the entire trunks have been heavily coated with lead and oil, to 
prevent insect attacks. This may be due, however, to the use of impure 
lead and either unboiled oil or some substitute for linseed oil. In the 
writers' experience, and so far as can be learned, the use of pure white 
lead in boiled linseed oil has been universally successful in treating 
wounds made in pruning. 
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white lead and boiled linseed oil. Bridge grafting may be used 
where collar freezing occurs. 

Crotch injury. Associated with the winter killing of 1906-07 

many of the injured trees showed the bark killed in the crotches 
as illustrated in Fig. 238. A similar trouble was observed in 
Ontario and other parts of Canada. There is some difference 
of opinion as to just how this crotch injury was produced, but 
there is no reason for regarding it other than as one form of 
winter injury. This should not be confused with. a similar 
trouble caused by the pear blight bacillus which has been de
scribed by Whetzel in New York. 

Frost bands on fruit. Occasionally late frosts occur which 
are not sufficient to destroy the young fruit, but do result in a 
peculiar characteristic russeting. As the apple enlarges and 
approaches maturity this appears in the form of a band of vary
ing width extending entirely around the fruit midway between 
the stem and calyx. 

Frost injury of the !cares. Very frequently associated with 
frost bands on the fruit there is more or less injury on the foli
age. This has been described by Stewart and Eustace as fol
lows:* 

"On the upper surface the leaves were variously wrinkled 
and puckered, but the under surface was fairly even and normal 
in appearance except for certain areas on which the color was 
gray green. On some trees the leaves were badly distorted with 
the margins .drawn downward and together as if they v".ere 
unable to unfold properly. Usually the wrinkles were most 
abundant along the mid-rib of the leaf and the elevated portions 
were of a somewhat lighter green than the other parts of the 
leaf. By cutting across the leaf with scissors it was found that 
where the wrinkles occur the lower epidermis is separated from 
the green, pulpy tissue ( mesophyll), thus forming a large in
terior cavity or blister. The distance between the green tissue 
and the loosened epidermis was frequently as much as four 
millimeters ( one-sixth of an inch), and the blisters thus formed 
were of all sizes up to those having an area of mo square milli
meters or even more. In many cases the separated epidermis 
became ruptured as if slit with a knife, leaving the cells of the 

* Stewart, F. C. and Enstace. H. F. N. Y. Expt. Sta. Bui. 220, p. 2r8. 

1902. 
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mesophyll exposed. Sometimes the tenuer cells thus expusecl 
uied, causing the formation of an irregular, dead, brown spot. 
visible on both surfaces of the leaf. However, in the majority 
of cases the exposed cells remained green throughout the sea
son." 

They ascribe this to a frost occurring about the 10th of l\fay, 
and the appearance of the trouble first came to their attention 
about June I. They state that in 1902 this condition was gen
eral throughout New York except in the Hudson Valley and on 
Long Island. A similar condition has appeared in Maine but 
no such general occurrence has been observed by the writers. 
This curling of the leaves as the result of early frosts should 
not be confused ,vitli that cau;;ed by apple scab, aphids or plant 
lice.* 

Protecting orchards from frost.** The apple crop in Maine, 
as in many other parts of the country, is often materially reduced 
and in some sections may amount to a total failure as the result 
of frosts occurring at blossoming time or when the fruit is 
small. From time to time the question of starting fires and 
smudges in the orchards on rnlcl nights to ,vard off the frost 
has been agitated, but the practicability of this has remained 
more or less of an open question. Recent work in the far 
West indicates that it is entirely possible, under some conditions 
at least, to prevent the uestruction of the crop in this way at 
relatively small expense. Interested parties are advised to write 
to the Secretary of Agriculture, \Vashington, D. C., for the free 
Farmers' Bulletin 40 r which tells how this \\·ork is done. 

~Ir. I'. J. O'Gara. the author of this bulletin, says: "The 
results of the past season's work in the Rogue River Valley 
have shown that many acres of crops valued at from $500 to 
$1,000 per acre have been saved at a total expenditure of not 
more than $15 to $20 per acre for firing. Very striking ex
amples have been seen where unsmudgecl orchards adjoining 
those that have been smudged have borne no fruit." 

* See pp. 16 an<l 17 of the Circular on Apple Tree Insects of Maine, 
already referred to on p. 340. 

** For many practical suggestions with accounts of successful commer
cial tests in several states in protecting orchards from frost at blossom
ing time the reader is referred to the special "Orchard Hr.ating Num
ber" of Retter Fruit. Yo!. V, No. 4, October, r9ro. 
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Russeting or spray injury of fruit. Bordeaux mixture, some 
of the prepared brands of lime-sulphur, and to a less extent 
home-cooked and self-boiled lime sulphur spray, may produce 
a russeting of the fruit.** The relative merits of lime-sulphur 
and bordeaux mixture as a spray for apple trees will be dis
cussed elsewhere in this publication. 

Experience at other places and at this Station has shown 
that bordeaux mixture is more likely to produce spray injury 
than most of the lime-sulphur sprays now on the market. Bor
deaux injury first appears as small, regular, black or brown 
spots scattered over the apple, but more frequently on those 
parts which received the most spray. These spots differ from 
those caused by the apple scab fungus in that they are more 
regular and are not sunken. As the apple grows these spots 
a1'e replaced by russeted blotches. In severe cases the fruit 
may become distorted, irregular and sometimes cracked. Fig. 
239 represents the later stages of bordeaux injury on the fruit. 

The following list prepared by Hedrick classifies apples 
acco1:ding to their immunity to bordeaux injury.t 

"I. No injury or ,:cry slight.-Alexander,* Akin, Bietig
heimer, Bloomfield, Baxter, Canada Baldwin, Doctor, Doctor 
Walker, Deacon Jones, Domine, Early Harvest, Esopus S pit:Jcn

/Jurg, Fall Pippin, Fall Wine, Fishkill, Florence, Gano, Golden 
Russet, Judson, Keswick, Northern Spy, Oliver, Perry, Pomme 
Grise, Ralls, Red Canada, Richard Early Winter, Rome, Rox
bury, Rutledge, Smokehouse, Stnmp, Swaar, Titovka,* Tomp
kins King, Yellow Bellflower. 

"2. Slight iizjury.--Buckingham, Chenango, Clayton, Elgin 
Pippin, Pallawatcr, Fameuse, Fanny, Gideon, Grimes, Haas, 
Holland \Vinter, Hubbardston, Jewett, Karabovka,* Lady, Lady 
Sweet, Landsberg, Louise, l\1cintosh, Mcl\J ahon, Maiden Blush, 
Monroe Sweet, Munson, Oldenburg,* Ontario, Pewaukee, Pri
mate, Prince Albert, Pumpkin Sweet, Red Astrachan,* Reinette 
Pippin, Saint Lawrence, Shannon, Stanard, Stark, Sutton, Te-

** For an account of spraying experiments conducted in r910 with 
a discussion of the spray injury from lime-sulphur and bordeaux mix
ture the reader is referred to a forthcoming bulletin of thi, Station by 
Mr. W. W. Bonns, the Station Horticulturist. 

t Hedrick, U. P. N. Y. Expt. Sta. Bui. 287, p. r42, r907. 
*·Russian varieties. 
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to,fs~y,* Tolman Sweet, Tufts, Wallace Howard, Washington 
Strawberry, \Vestern Beauty, Williams, Wolf River, York Im
perial. Crabapples-Excelsior, Montreal Beauty, 

"3. Badly injured.-Autumn Streaked,* Barry, Belborodoo
skoe,* Ben Davis, Borsclorf,* Boskoop, Canada Reinette, Con
stantine,* Cooper Market, Czar Thorn,* Ewalt, Flory, Golden 
Sweet, Gravenstein, Hurlbut, J e:ffris, Jersey Sweet, Kalkiclon, * 
Lankford, Late Duchess,* Longfield,* Milden, Iv1ilwaukee, Mon
mouth, lVIother, Nero, Newman, Northwestern Greening, Ostra
koff, * Paragon, Parry vVhite, Peck Pleasant, Peter, Rambo, Reel 
June, Scott, Smith Cider, Sops of vVine, Switzer,* Wagener 
Improved, Walbridge, \Vashington Royal, Wealthy, White Pip
pin, vVindsor, vVinesap, Workaroe, * Yell ow Newtown, Yellow 
Transparent_,:, Crabapples-Chicago, Coral, Hyslop, Martha, 
Paul Imperial, September, Transcendent, \Vhitney. 

"4. V cry badly injurcd.--Baldwin, Collamer, Jonathan, 
l\Iann, Reel Transparent,* Repka,* Rhode Island Greening, 
Romna,* Saint Peter,* Twenty Ounce, Vineuse Rouge,* Win
ter Banana, vVagener, Yellow Calville.*" 

Much of the injury from borcleaux mixture may be avoided 
i£ proper attention- is given certain factors which have more or 
less to do with its occurrence.· Too strong bordeaux shoul:~ t' • 

be applied-a 3-3-50 mixture is recommended. The lime should 
be of good quality and apprc:'<irnately equal parts of lime and 
copper sulphate should be used. Never pour concentrated solu
tions together-equal and full dilution of the milk of lime and 
copper solutions should be made before mixing. Cover the 
fruit and foliage with a fine mist, but do not apply sufficient 
mixture to cause the trees to drip. Do not spray during rainy, 
foggy or damp weather. Study i usceptibility of varieties. 
Those varieties which are listed at:cve as bacll_,. or very badly 
injured by bordeaux mixture, and ny others which the orchard
ist' s experience indicates should be placed in this class, should 
not be sprayed with bordeaux mixture after the leaves begin 
to unfold. Past experience has shown that under l\Iaine con
ditions with those varieties like the Ben Davis which are quite 
susceptible to spray injury, the ill effects resulting from the 
application of bordeaux mixture, except early in the season. 
have equalled or exceeded the good. As is indicated elsewhere 

* Russian yarieties. 
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in this publication ( p. 378) there is considerable reason to 
believe that some form of the lime-sulphur sprays in proper 
dilution may be of service on such varieties. Bulletin 135 of 
the Illinois Station by Pruf. Chas. S. Crandall, and Bulletin 
287 of the New York ( Genen) Station by Prof. U. P. Hed
rick, treat of bordeaux mixture and bordeaux injury in relation 
to the apple in a very comprehensive and exhaustive manner, 
and these publications are recommenclecl to any who wish fur
ther information 011 this subject. 

Leaf spot. Spotting of the leaves is closely associated with 
the russeting of the fruit by spray. However, a study of this 
trouble extending over several years and representing material 
rnllectecl in many different parts of the State shows that leaf
spot in Maine is by no means confined to that caused by the 
use of sprays. In 1908 leaf-spot was exceedingly abundant on 
unsprayed trees all over the State. As is stated elsewhere in 
this bulletin ( p. 359) various fungi were found in these spots 
on leaves from sprayed and unsprayed trees, but of these 
Sphaeropsis malorum Pk. was the only one which was capable 
nf causing the disease on inoculation from pure cultures. 

\Vhile in some instances the spots caused by sprays did not 
appear quite identical with those caused by the fungm:, these 
differences were not constant enough to enable one to distin
guish one from the other with any degree of accuracy. ::\Iore
over olcl spots made by sprays were usually attacked by iungi 
,o that it is only by knuwing the history of the case and noting 
the relatiYe amount of spotti11g of leaves on sprayed and un
sprayed trees under like conc!itions that one is able to judge 
\rhether the spotting is caused by sprays or fungi. F:ig. 240 
illustrates spotting caused by spraying and Fig. 24r spotting· 
,·aused by Sphacropsis malorum. 

The first indication 01: the formation of a leaf spot is the 
appearance of minute sJJecks on the leaves where the healthy 
green has changed to a reddish or purplish color. Soon these 
change to larger, dead. brown spots, usually quite sharply de
fined against the adjoining green, though in severe cases of 
,pray injury the whole leaf begins to turn yellow and soon 
drops off, resulting in many instances in partial defoliation. 
A.s a rule the spots are round, or oval and quite reg11lar. hut 
they may be of yarious 0 hapes and sizrs. 
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It has been claimed that lime-sulphur sprays do not cause 
leaf-spot. The experiments already referred to (p. 346) which 
were conducted by 1fr. Bonns in 1910 with lime-sulphur and 
similar substitutes for bordeaux mixture used with lead arsenate 
as an insecticide, indicate that exceptions to this statement 
may be expected when these sprays arc tried on the more tender 
varieties like the Ben Davis. 

Experiments conducted at Orono by the writers in 1908 and 
1909 with self-boiled lime-sulphur in comparison with bordeaux 
mixture on :\1ilding, Fameuse and McIntosh resulted in no in
jury with either spray. 1Ioreover published reports of spray
ing apple trees in Arkansas, Oregon, ::\Iissouri, :N" ew York and 
New Hampshire, with self-boiled, home-cooked and certain of 
the commercial lime-sulphur sprays are agreed as to the absence 
of spray injury from lime-sulphur. However, in our own ex
periments and in some of the others mentioned the trees used 
were not those which are particularly susceptible to bordeaux 
injury, and ,vhilc the results are of value as showing the fungi
cidal value of lime-sulphur, they do not show that it would not 
produce spray injury on the more tender varieties. ::\Inch more 
experimentation will be necessary to determine this point; hence 
it is impossible at this time to state with any degree of accuracy 
what may be expected from the lime-sulphur sprays in the line 
of spray injury. HO\vever, there is every reason to believe that 
it may be used on the more tender varieties with much less dan
ger of injury than with bordeaux mixture. It is probable that 
the combined use of the two would yield the more satsifactory 
results. That is, for the more tender varieties, use bordeaux 
mixture for the first spraying, in the spring before the leaves un
fold, followed with lime-sulphur for the later sprayings. 

Baldwin spot. The disease which is generally known in 
Maine under this name is not of fungus origin. It takes its 
name from the fact that it was first observed on and occurs most 
commonly on Baldwin apples, but it is not confined to that va
riety. 

This disease is characterized by sunken spots distributed irreg
ularly over the surface of the apple, as shown in Fig. 242. These 
spots are somewhat hemispherical in shape. They vary in size 
from one-eighth to one-fourth inch in diameter and have very 
much the appearance of bruises. An examination of the tissues 
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beneath shows that they are brown in color and have become 
somewhat dry and spongy. In some cases the I:aldwin spot ap
pears on apples as they are ripening but in other cases it develops 
in storage. It may be confined to individual trees in an orchard 
0r to certain branches of a tree. 

In late stages the tissues beneath the spots become shrunken 
so that the pitting is deeper. The Lrown coloring is not con
fined to the region just beneath the spot but is found also in the 
tissues surrounding the vascular bundles in later stages. 

This disease should not be confused with the spot of apples 
caused by the fungus Cyli11drospori111n pomi Brooks, see page 
356. The fungous disease can be controlled by spraying but 
the Baldwin spot cannot be controlled by that means. The 
writers belien that confusion of these two spots of apples in the 
past is responsible for reports which have been made of the con
trol of Baldwin spot by spraying. The cause of the trouble is 
not well understood and until this is known little can be done 
toward finding methods of prevention. 

In many of the earlier descriptions, spots on apples caused by 
the fungus were confused \\·ith spots which are not caused by a 
fungus and a composite description was made. In New Hamp
shire Experiment Station Report 20, p. 342, Brooks says: "It 
would be difficult to decide from the earlier descriptions given in 
the bulletins of the Kew Hampshire Station whether the Fruit 
Spot or th2 Fruit Pit (the original Tialdwin spot) was under 
special observation. The descriptions are better if taken as 
applying to the two diseases than if considered as applying to 
either to the exclusion of the other. Th2 spraying experiments 
were undoubtedly made upon the Fruit Spot. So far as the 
writer has been able to learn, a distinction between these two 
t liseases has never been made." 

The fact that the two diseases were sometimes confus,2cl and 
consiclerecl as one before the time of Brooks' publication togeth
er with the name which he has applied to the fongous clisease 
has led a number of people to conclude. without careful study 
of the distinction which he has made, that all of the spotting of 
Baldwin apples is clue to the fungus Cylindrosporium pomi. 

The observations of the writers have convinced them that the 
Baldwin spot is of common occurrence in ]\Jaine, and that apples 
affected by this disease arc more seriously injured than are Bald-
11·in apples affected by the fungous disease. 
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Hail injury. Dnring the past 2 or 3 years different parts of 
the State have experienced hail storms of suf-ficient severity as to 
badly injure the young fruit on the apple trees. There is noth
ing which can be clone to prevent this injury, but frequently it 
is not noticed at the time and is later attributed to fungi, insects 
or other causes. The fruits may be badly deformed and scar
red resembling somewhat cnrcnlio injury but the characteristic 
crescent shaped scars of the latter arc not present. Quite fre
quently hail injnry is followec\ by fungous decays of the fruit 
resulting from infections of the wournls. 

Stag horn. Very frequently apple trees arc seen with the 
topmost branches dead ancl remaining as dry sticks like antlers 
projecting al)()VC the foliage. This condition may be clue to va
rious unfavorable conditions, but in :\Iaine it is chiefly encounter
ed with old trees \Yhich have long remained unsprayed, un
pruned, uncultivatecl ancl unfertilized. This allows opportunity 
for wood clestroying fungi to gain an entrance. Once started 
their growth will eyentually destroy the whole tree. Severe 
heacling back and clearing out of the dead and fungns infested 
wood followed by cnltivation and fertilization should be resorted 
to. In some instances it may be necessary to top-graft to renew 
the head of the tree. The full results of such treatment do not 
show the first year. Great care should be taken not to leave 
wounds through which the spores of fungi can gain an entrance 
to cause future decay. 

J,ichens 011 apple trees. Not infrequently complaints are re-
1._·eivecl, particularly from coast towns. with regard to fruit trees 
being over-nm by lichens, sometimes improperly called "mosses" 
hy orcbard1sts. \Vhile mosses are not uncommon on old, neg
lected fruit trees, lichens are much more frequent. The latter 
arc foliacious grmvths of various colors, the more common being 
grayish and found indiscriminately upon trunks of trees, rocks, 
old fence hoards, etc. Quite frequently these lichens arc found 
in large numbers upon orchard trees-apples, pears and plums
particularly so in the states farther south. Fig. 244 represents 
a portion of a branch from a neglected Maine apple tree. A 
large proportion of the branches were covered with lichens as 
shown in the illustration. 

In temperate climates lichens occurring on tree trunks are not 
considered to he parasitic. In the tropics there i,- evidence that 
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, me ur more kinds are proliably parasitic. However, all are 
agreed that lichens arc decidedly obj cctionablc on fruit trees. 
They harbor insects and fungi, tend to keep the branches moist 
and more likely to decay. besides being untidy and unsightly. 
\Vhilc they may nut secure any nourishment from the trees they 
certainly must interfere seriously with the functions of the bark 
on the younger limb,. 

Two or 3 pounds of copper sulphate to 50 gallons of water or 
a 5-5-50 bordeanx sprayed on the trees before the buds swell in 
the spring will generally destroy the lichens. .:\ wash such as is 
11 ;eel for borers consisting of one pound of potash or concen
tratul lye to 5 gallon,; of \\'atcr, put on with a brush, is said to 
he dkctiw. .\'011,: ()f thc.1·,· materials slwuld b,· sprayed on the 
trcc·s ,c•li,·11 in leaf on accuunt of i11juri11g the foliage. Thorough 
.,praying with 3--3-50 h,mleaux in the spring and early summer, 
as recommended for apple scab and other fungous diseases, 
would doubtless do much to hold the lichens in check, if not de
stroy them altogether. Hence, if the orchard is well cared for 
and sprayed it will nnt he infested with lie-hen~ 

P.\HAs1nc DrsE.\sE:,;. 

DISB.\Sgs OJI nn: FOLIAGB x:-m nn;n . 

• ':,'cab. l'rubaLly no other disease of the apple is of so much 
economic importance to ::\laine orcharding as the common apple 
scab caused by the fu11gus T' enturia pomi (Fr.) Wint. The 
losses from this disease are not so much in the destruction of the 
fruit as in the lowering of its market value. On account of the 
attacks of this one disease, which is largely preventable, the 
financial returns from the orchards of many sections of the 
country are reduced from 25 to 50 per cent yearly.* \Vere it 
properly controlled in :\Taine a large proportion of the crop of 
some varieties which 11uw goes as ~o. 2 and Xo. 3, might be 
marketed with the No. r grade. :\foreover where spraying op
erations have not been generally practiced the importance of 
this fungus is in no way realized. For years it: has be,~n com
mon and widespread, particularly on certain varieties and the 
orcharclist has learned to regard it as one of the things to he 

* Duggar, B. '.\f. Fungous Diseases of Plants. p. 265, rgog. 
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expected and not as something which can and should be pre
vented. 

The apple scab fungus may attack the flowers, twigs, leaf
stalks, leaves and fruit but it is upon the last two that its appear
ance is most prominent. vVhile severe attacks on the leaves do 
much to weaken the trees, often causing considerable defolia
tion, the direct monetary loss to the orcharclist is greatest from 
the effects of fruit injury for the reasons mentioned above. 

Scab appears on the leaves in the form of a superficial, some
what velvety, olive-colored growth, darker than the leaf green.* 
This growth is more likely to be observed on the under side of 
the leaf but both sides may be attacked. It may occur in spots 
but is frequently more abundant along the line of the mid-rib 
and large veins. The later stages may be compact, thin-scurfy, 
or more frequently especially if viewed with a magnifying glass 
of low power it will be seen to be ramifying and much branched 
giving a beautiful, delicate, "moss agate" effect. Dadly attacked 
leaves may be more or less curled and crinkled and where defoli
ation occurs a pronounced yellowing may appear. Fig. 247 
shows the characteristic appearance of a well developed leaf 
attack where the spots have run together along the veins. 

Scab on apple leaves was very abundant in l\faine during the 
summer of 191 o and samples showing the disease were received 
by the Experiment Station repeatedly from all of the apple grow
ing sections of the State. Cool. moist weather either in the 
spring or summer favors the development and distribution of 
scab, while hot, dry winds and sunny <lays tend to keep it in 
check. 

Two forms of spores are produced on apple leaves. If some 
of the olive-colored growth from the living leaves where the 
fungus is growing parasitically is scraped off and examined 
under the microscope a large number of the summer stage spores 
are found. These, and like spores produced on the fruit spots, 
are responsible for the summer spread of the disease. In the 
winter the fungus develops saprophytically in the fallen leaves 
under the trees and there produces an entirely different type of 
spore. \Vhile the summer spores can live for some time and 
doubtless it is not impossible for them to remain alive over win-

* Before the spores begin to form the affected areas are of a ligl,ter 
green than the healthy parts of the leaf. 
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ter especially on fruit ldt on the trees or on the ground it is 
probable that mmh of the spring infection comes from the ,rin
ter spores formed on the fallen leaves. lt is a rn;itter of common 
experience that the lcnrcr leaves on the tree are the first to show 
attacks of scab in the spring. Hence raking and burning the 
leaves would clo much to le;-;sen the danger of infection. The 
formation of winter sriorcs takes place more readily \\'hen the 
leaves fall on sacl or are partly covered by grass, other leaves, 
etc. Orchard cultivation produces conditions unfavoraule to 
the propagation of scab spores and carl_y spring plowing uurics 
many of them where they will decay and do no damage. 

Scab on the fruit is too familiar to need much description. It 
first appears as small. cirrnlar, olive-colored spots on the skin 
of the apple. these later enlarge. many of them becoming one
fourth of an inch or more in diameter, roundish, roughish and 
dark olive-colored, usually surro11nrled by a Lght gray border. 
~everal spots may coalesce and form irregular patch,:s. some
times covering a large portion of the apple. In severe attacks, 
especially those resulting from early infections ,, hen the fruit 
is small, the apples often become cracked and baclly distorted 
in shape clue to the mwgual gro\\th of the healthy ancl diseased 
portions. Fig. 245 represents an apple in this condition. 

While scab on the fruit is largely a superficial gro\,th. the in
jury it docs directly and indirectly i~ by no rnt:ans confined to 
simple damaging of the appearance of the fruit. As is pointecl 
out elsewhere in this publication ( p. 304) epidemics of pink rot 
ancl some of the blue mold decay come from st:condary infections 
of these fungi thron:;h scab spots. Scabby apples in adclit:on 
to being more likely to decay wither more rapidly in storage than 
clo perfect apples. 

In a former publication of this Station attention was called 
to what then appeared to be a rather novel and nncommon form 
of the development of scab on apple frnit-its appearance and 
growth on apples in storage cellars.* Since the publication of 
this article certain more or less general statements have been 
found in the early Station literature indicating that some,, hat 
the same thing had been noted and recorded at least 20 years 

* Morse, W. J. Me. Exp. Sta. Bui. 164, p. 4, 1909. 



MAINE APPLE DISEASES. 355 

before.* From information collecte<l since publishing the ac
count above referred to, it would seem that the appearann: ancl 
spread of apple scab in storage is by no means uncommon in 
eastern States but in the past it has been largely overlooked. 

Apple scab in storage may develop on fruit which, when pla,e<l 
in the cellar, appeared entirely free from the disease. It differs 
in appearance from the spots formed out-of-cloors so much that 
at first one is doubtful as to the identity of the two disea,es. 
Cultures made from the storage developed spots settled this point 
beyond cloubt. Instead of soon breaking out and produring 
olive-colored summer spores the fungus usually remains be
neath the unrupturecl rnticle, and the diseased portions appear 
as slightly sunken, small. black, somewhat shiny spots. As ob
served in Maine these storage developecl spots have always been 
much smaller than th:::>se produced out-of-doors. l\I any of them 
are only of pin-head size. Drooks, however, has shown that 
they may attain a much larger size.** f<'ig. 246 show~ the char
acteristic development of apple scab in storage. Doubtless nrnrh 
of the infection takes place immediately before or at the time 
of picking, but in one instance, at least, observed cluring the past 
winter, the evidence plainly indicated spread in storage. In a 
box of very clean No. r McIntosh, packed for perfect apples, 
one bearing a meclium sizecl scab spot coverecl with spores was 
plarecl by accident. This box was placed in a relatively cool but 
quite moist cellar and when opener! by one of us in mid-winter 
several apples lying immediately below the summer-scabbed ap
ple were covered with the small black spots above described. 
The remainder of the fruit in the box was without blemish of 
any kind 

Directions for the control of apple scab by spraying will he 
found on p. 390. f<'ruit from trees that are well sprayed will 
be less likely to develop the disease in storage. Scabby apples 
should be carefully sorted from the souncl before storing. The 
temperature of storage should be as low as consistent with safe
ty ancl not subject to abrupt changes. Very moist storage con
ditions should be avoided. 

* Garman. H. Ky. Exp. Sta. Rep. 2, p. 48. r88'.). 
McCarthy, Gerald. N. C. Exp. Sta. Bui. \,2. p. 88. 1893. 
Henderson, L. F. Idaho Exp. Sta. Bui. za, p. 83, 1899. 

** Brooks, Chas. N. H. Exp. Sta. Bui. 144, p. 113, 1909. 



356 MAINE AGRICULTURAL EXPERIMENT STATION, 19!0, 

Cylindrnspori111n fruit spot. This spot of apples which was 
first described by Drooks* is caused by a fungus. Cylindro
sporium pomi Brooks. It should not be confused with the dis
ease of apples wh:ch has been known for several years as L1alcl
win spot and which has been studied by a number of investiga
tors. The Balclwin spot is not caused by the growth of a living 
organism, as has been proved a number of times by men work
ing in widely separated places. 

In Brooks' paper he has distinguished very clearly between the 
two diseases, but the writers regard it as unfortunate that he has 
substituted the name "Fruit Pit" for a disease which has been 
generally known in other parts of New England uncler the name 
"Daldwin spot," because certain writers and others have erron
eously used the term "Baldwin spot" so as to include an entirely 
distinct disease. It is freely admitted, however. that if no con
fusion would result ancl the clisease were being clescribed for the 
first time, '"Fruit Pit" is a more accurate clescriptive term. In 
a recent text-book on plant diseases, the Cylindrosporium disease 
has been indexed as "Dalclwin Fruit Spot" ancl this leacls to more 
or Jess confusion. The writers have heard the opinion expressed 
a number of times that the cause of Dalclwin spot was explained 
by Brooks' study of this fungus. They wish simply to assist in 
making clear the fact that Brooks recognizecl and describecl two 
distinct diseases and that the disease causecl by Cyli11drospnri11m 
pomi is not the same as the well known Baldwin spot, the char
acters and occurrence of which were so well pointed out by 
Jones.** Unfortunately in Jones' account of Baldwin spot he 
i11clucles the results of Lamson's apparent control of the disease 
by spraying with bordeaux mixture. Brooks shows. however, 
that there is every reason to believe that Larnson's results were 
rrally from the control of the Cylindrosporium fruit spot which 
he confused with the true Dalclwin spot. 

The Cylindrosporium fruit spot occurs on a number of varie
ties of apples, and the writers are convinced by their observations 
that it does much more clamage to some other varieties like the 
Bellflower in Maine than it does to the Baldwin. 

* Brooks, Charles. The Fruit Spot of Apples. N. H. Exp. Sta. Report 
20: 332-365. I 908. 

** Jones, L. R. Vt. Exp. Sta. Rep. 12, p. 161. 1899. 
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According to Drooks, the Cylindrosporium disease appears 
first about the middle of August. ( The true Caldwin spot does 
not appear till nearly harvest time or in storage). When it first 
appears one notices spots of deeper red on the darker colored 
portions and darker green on the lighter portions of the sur
faces of affected apples. At this stage they are but slightly 
sunken, if at all, ancl there is no suggestion of a bruise. From 
Drooks' studies it appears that the fungous spots on red surfaces 
become more sunken later in the season, the color gradually 
changes from brown to black, ancl in cellar storage the red spots 
become badly browned and sunken. The green spots may take 
a similar course but in many cases there is no marked change in 
their surface appearance. However, according to the expe
rience of the writers, the spots caused by the fungus are not as 
a rule so large and clo not produce such deep pits in the surf ace 
as are characteristic of later stages of the non-parasitic trouble. 
Also on the lighter skinned apples there is not so much danger 
of con fusing the two troubles when one once has the characters 
of each dearly in mind. 

On yellow-skinned apples like the Dellflower the spots are very 
conspicuous at harvest time. They are of a bright carmine. the 
older and larger having a clarker, brownish center, with seldom 
any pitting even after some time in storage. The clisease is of 
almost universal occurrence in l\Iaine on this variety- so much 
so that some apple growers have come to regard the C_vli11dro
spori11m spots as a natural marking of the variety and freciuent
ly exhibit such apples for prizes at fairs and pomological 
meetings.* 

The superficial appearance of apples of the Dellflower variety 
which are affected with the Cy!i11drospori1t1n disease is ciuite dis
tinct from that produced by the true Dalrl\\'in spot on other va
rieties as will be seen on comparison of Figs. 242 and 243. 

Drooks has made a careful study of the control of the Cylin
drosporium fruit spot in New Hampshire. He found that in
fection of the apples takes place in July and that the spots make 
their appearance in August. He found that either bordeaux 

* Following tl1e methorls by which the fungus was origi1nlly isobtC'<l, 
i. e .. hy transferring pieces of the hrownerl tissue to tuhe•: of sterile, 
distilled water, it has bC'en obtained from these spots a sufficient numuer 
of times to show its constant association with them. 
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mixture or lirne-sulphnr gave goorl results in the control of the 
spot if applied at the sa111e time or a little later than for the con
trol of apple scab. 

This cfoease is of common occurrence in l\Taine and it does 
consideraLle damage by injuring the appearance of fruit. Fruit 
gro\\'ers should become familiar with the clisea~e ancl make ef
forts to pre"vent the loss which it causes by reducing the price 
which they receive for their apples. 

Sooty /Jlotch and Fly spec!:: of the fruit. These diseases take 
their names from the ap[;earance \\'hich the growth of the fungus 
gives to the fruit. Both are now regarded by certain writers* 
as caused by the same fungus, Lrptoth_1.•rium pomi ( \'.ont. & 
Fr.) Sacc. The fungus does not penetrate into the apple. In 
the case of sooty 1:btch, the mycclium spreads over the surface 
covering areas w hie h vary in size ancl sometimes pract:cally the 
wlwle apple is covered in bad attacks. Fig. 2-19 is a photograph 
of an apple affected with sooty blotch. Fly speck is character
ized by the clevcloprnent of black shining bo:lies composed of 
fungous threads closdy woven together, which occur in patches 
on the surface of the apple. 

The chief loss caused by these diseases is in injnring the ap
pearance of fruit and ther-:by lowering its market value. ?\e:ther 
sooty ulotd1 nor tly speck is of so common occurrence in l\l aine 
as they are farther south. \ Vhere thorough spraying is clone, 
these diseases are effectually controlled. 

Splzacropsis leaf sf'ol. Leaf spot is a common and widely 
distributed disease of the apple in Maine. With some varieties 
and under certain weather conditions a spottin~ of the leaves is 
caused by spray injury. see p. 348. It is a matter of common 
observation. however. that orchards or trees which have never 
Leen sprayed are often affected with a spotting of the leaves 
which in some cases is quite serious. 

Affected leaves show little spots of dead tissue, usually some
what circular in outline. The dead portion is nor quite so thick 
as the surroundirg green tissue and takes on a brown color. 
On the dead spots little black bodies are frequently found which 
are the fruiting portions of the fungi associated with the spots. 
The dead spots often show concentric rings. 

* Duggar, B. M. Fungous Diseases of Plants. j). 367. 1909. 
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Leaf spot of the apple has been disnissed by a large n11111ber 

of \\'riters and the cause attributed to a number· of differeni: 

fungi. In many ca.,es the fart that a certain fungus was very 

frequently found on the spots \ras taken as sufficient evidence 

that it was the cause of the disease. Oi recent years it has been 

questioned whether the presence of a fungus on a leaf spot. no 
matter how constantly it orru 1-rl·tl thne, should be taken as evi

dence that the fungus caused the disea.,e. It has been held that 

it is necessary to isolate the fungus in pure culture and then pro

duce the disease by inornlation under control conditions before 

the matter could \.;e definitely srttled. l n the summers of 19c6 
and 1907 Scott and Rorer* made a study of the disease in the 

Ozarks in \vhich they isolated fungi from leaf spots and carrietl 

on inornlation e>;periments. Of the various fungi isolated 

Sf'harropsis malorum Pk .. the same fungus which causes a de

structive fruit rot (p. 362) and limb canker (p. 372 )in '.\laine 
was the only one capable of causing the disease when its spores 

were sprayed on the leaves. 
On account of the importanre of the fungous leaf spot in 

l\I aine it was thought desirable to make a thorough study of the 
pathogenicity and interrelation of the various fungi found asso

ciated with leaf spot, fruit decar. and limb cankers in this State. 

The results of a part of this work have already been p•.1blished** 
and other parts will be pnbli~hed latn. It is sufficient for our 
present purpose to state that out of a large nnmber of fungi iso
lated from leaf spot in l\laine Stl111rrotsis maloruin was the only 
one which wonld proclme the <li,-ea,-e on inornlation. 

The resnlts obtained here. taken together with the conclu

sions of Scott ancl Rorer and the work of Lewist in J'\ew 
Hampshire wonld seem to incl irate that St haaof'sis is the only 
one of the fungi occurring so abundantly on the dead spots in 

apple leaves which is capable of causing the disease in this sec

tion of the country. 

* Scott, W. M .. and Rorer, J. B., Bureau Pl. Ind., U. S. D. A., Bui. 
121, Part V, pp. 47-54. 1908. 

** Lewis. C. E. Apple Diseases C:mserl by Coryn!'mn foli1col11111 ;.nd 
Phoma mali. Me. Exp. St:i. Ilnl. 170. 1901). A New Species of 
Endomyccs from Decaying Apple. ~le. Exp. Sta. Bui. 178, 1910. 

t Lewis, Isaac M., N. H. Exp. Sta. Rep. 20, pp. 365-369, 19()8. 
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This fungous leaf spot causes a considerable amount of loss 
in Maine orchards ancl this loss is not always realized by the ap
ple growers. The dcacl spots in the leaves interfere with their 
function, and, in acldiition to this, large numbers of the diseased 
leaves fall prematurely, thus seriously interfering with the nutri
tion of the trees. 

As has alrcacly been mentioned the fungus causes the canker 
of the wood and the black rot of the fruit, therefore preventative 
measures must be directed toward all 3 forms of the disease. 
Since inoculation experiments indicate that in l\Jaine infection 
must take place before the middle of July spraying as rC'com
menclecl for apple scab ,voulcl do much to control the disease. 
This should be supplemented with the removal and destruction 
of limb cankers and decayed fruit. 

From their observations the writers are convinced that leaves 
of trees which arc well fertilized, cultivated and generally well 
cared for are not so susceptible to the disease as the leaves of 
neglected trees. It must be borne in mind, however, that a sim
ilar spotting of the leaves of susceptible varieties may occur as 
the result of spray injury. 

Rust. This disease of apple leaves and fruit which docs great 
damage in some apple growing districts docs not seem, accorcl
ing to the observations of the writers, to be of very common 
occurrence in l\1aine. The fungi* which cause this trouble pass 
a part of their life upon the apple and re:latccl plants and a part 
upon the reel cedar where they cause the abnormal development 
of small brown knots on the twigs which are known a:, "cedar 
apples." In the spring these knots produce thread-like tubes 
which when wet with rain swell up, become gelatinous, are 
orange-yellow in color, and throw off large quantities of spores. 
These spores are capable of infecting apple leaves and are pro
duced when the latter are young and most susceptible to infec
tion. 

On the apple leaf there is first a thickening of the tissues in 
small spots at the points of infection. Later in the sea,;on these 
thickened places become ruptured on the under side and short, 

* Apple rust may be produced by Cymnosporangittm 111acrocarp11s Lk, 
or C. globosum Far!. It ii, not known which species is re5ponsiLle for 
the rust in Maine but probably it is the latter. The red cedar, Ju11i
perus virginiatta L. is the alternate host for both. 
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thread-like growths project beyond the broken epidermis. 
Orange-colored spores are formed in these places. It is on the 
leaves ancl fruit of the apple that the injuries caused by this rust 
become of economic importance. Spraying has not been very 
successful in controlling this disease. Where the rust appears, 
the removal of red cedars from the neighborhood of apple or
chards is recommended. 

PoH•dcry mildew. The common name for this trouble comes 
from the appearance of the affected leaves \\'hich is shown in 
Fig. 248. The fungus, Podosphacra o.ryucanthae ( DeC.) De
Bary, grows upon both surfaces of the kai but docs not pene
trate the tissues, except to throw in short feeding branches. 
During the summer many spores are formed and it is the masses 
of spores which give the white powdery appearance. The par
asite spreads rapidly by means of these summer spores. Later 
in the season another stage of the fungus develops on the dis
eased leaves and this is indicated by the presence of small but 
plainly visible, spherical, black bodies which are scattered here 
and there among the white mycclium. Spores are produced in 
these bodies which carry the fungus over \\'inter. 

On the apple, the chief damage clone by this fnngus is in its 
attacks upon nursery stock where it causes considerable loss. 
Spraying with diluted lime-sulphur should go far towanl con
trolling this disease. 

FRUIT DECAYS. 

During the past 3 years this laboratory has devoted consider
able attention to a study of the fungi which cause decay of ap
ples in fllaine. Fungi have been isolated from decaying apples 
from various places and these have been tested by means of in
oculations in order to determine the extent to which each was 
capable of causing decay. It has been found that fllainc has a 
considerable number of the apple decay fnngi "·hich have been 
described from other places but the relative amount of rot cau~erl 
by some of these fungi under local conditions differs materially 
from the amount attributed to the same fungi in other parts of 
the United States. For example the "bitter rot'' fungus \\'hile 
it occurs here does very little damage in comparison with the 
amount of loss resulting from its attacks in other sections. The 
apple decays which have been founJ in Maine will be described 
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in the following pages together with the means of control so far 
as these measures are understood. 

Blacl~ rot. This rot is caused by Sphacropsis malomm Pk. 
which also causes a decay of pear and quince. The fungus at
tacks apples both on the tree and in storage ancl is responsible 
for much of the rot on the trees in this State. It is capable of 
causing decay of green fruit but its progress is nnd1 more 
rapid in apples which are ripe or nearly ripe. Early apples are 
especially susceptiLle. As a cause of storage decay. Sfliacrotsis 
probably ranks ,.econd to Pc11ici!li11m which is described below. 
On account of the relation to leaf-spot, and limb cankers as well, 
the black rot fungus in distribution and economic importance 
probably ranks second in the State to that which causes apple 
scab. 

Dlack rct of the appl ~ takes its name from the appearance of 
the fruit in the late stages of the decay. In early stages, the 
c'.ecayed region is brown in color but the mycelium of the fung11s 
takes on a dark color with age and thus colors the apple. The 
fungus usually enters the apple at either the bbssom or stem 
end, and, if the temperature is favorable for growth, spreads rap
idly and causes the complete decay. The decaying region is 
marked by concentric rings. \Vhen the mycelimn has grown in 
the apple for a sufficient length of time the threads begin to form 
little a1[;regations just beneath the epiclemis which clevrbp into 
the small black bodies which later break through the epidermis. 
The spores of the fungus are formed inside these bodies and es
cape through an opening at the apex. The appearance o"ii an ap
ple in this ,U1ge of the decay is shown in Fig. 250. TllC'r<: is only 
one otl:er fungus (Phoma ma!i, see p 305) which in '.\laine 
causes a similar appearance of clecayecl apples and the amount 
of loss cau,ecl by that fungus is small as compared with the loss 
caused by Sphacropsis. 

Since the fungus which causes the black rot of apples also 
causes a disease of the wood and leaves. any means of control 
of the rot must take into consideration these sources of infection 
of the fruit. Old, diseased trees are almost certain to prod11ce 
Sphacropsis spores in large numbers on dead and dying limbs 
and these spores are ready to infect the apples as they matnre 
and to cause their decay. One good means of control th,~n i!- to 
remove the source of iinfection by cutting out and burning all 
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deacl and cliseasecl woocl. All clecayecl fruit sh,mlcl also be de
stroyed. If this is followed by the spraying \\'hich is n:com
rnencled for apple scab it will go far toward the control of this 
disease. 

Pcnicillium or blue mold decay. This is the rot of apples 
which is caused by the common blue mold whirh is familiar to 
every one on preserved fruits, jellies, etc. Ulue mold grows as 
a saprophyte on a large number of deacl organic substances and 
produces large numbers of spores so that the spores arc prac
tically every\\ here present ancl may start a new growth of the 
mold whenever they fall upon a substance which furnishes a 
suitable food supply provided that the temperature is favorable 
for growth. It is a widespread cam.e of decay in l\laine, es
pecially where the fruit has not been carefully h:rncllcd. 

Th:s decay of apples is probably caused by mun: than one 
species of this genus. In some cases other fungi aid in the decay 
but since Pcnicil!i1t1n breaks out ancl shows more prominently on 
the surface of the apple, it is often hclcl responsible for more of 
the decay than it causes. There can be no cloubt. ]1'.)wever, that 
one or more species of Penicillium cause a large amount of the 
soft rot of storecl apples. This is primarily a rot of rip·e apples 
ancl cloes not cause decay of green fruit. The thread~ of the 
fungus cannot penetrate the uninjured epicl:-rmis of the apple b11t 
must gain entrance through injured places such as bruises, cuts, 
cracks, worm holes, spray inj u reel places or scab spots. l t 
spreads rapidly in ripe apples ancl complete decay takes place in 
one to two weeks. The tissues become soft and are light hro\,·n 
in color. Little tufts of rnycclium which Lear the spores break 
out on the surface of the clecayecl region as shown in Fig. 25 1. 

These tufts soon become light blue or blue-green, later gray
green to brownish in color. Apples rotted by Penicilliztm take 
on a characteristic moldy oclor ancl taste. 

Since the fungus enters the apple through wouncls, any means 
of control of the rot must look to the prevention of injuries to 
the epidermis. Care must be taken to produce good, sound ap
r,les and then these should be picked and handler! in surh a way 
as to avoid cuts and bruises. The apples should he stored where 
the temperatures are as low as can be maintained with safety 
from freezing. 

Bitter rot. This disease which does so much damage in some 
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apple growing regions is cansecl by C!omorclla r11fomac11la11s 
(Derk.) Sp. & von Sch., and is found occasionally in l\lainc. lrnt 
its occurrence is so rare that it is not necessary to recommend 
special means for its control. l\J oreover it does not seem that 
bitter rot will <lo great damage under l\Iaine climatic conditions 
if the recommendations with regard to the removal of cankers 
ancl spraying are followed as are given for the black rot fungus. 
·where bitter rot is prevalent spraying later in the sca~on is nec
essary. Fig. 252 shows the appearance of this rot. The fungus 
found here differs in certain characteristics from the form de
scribed from farther south and there is some evidence from our 
inoculations that it is not so actively parasitic. 

Brmmt rot. The brown rot of the apple is caused by 
Sclcrotinia fructigma ( Pers.) Schroet., the same fung:Js whirh 
causes the destructive brown rot of peaches and plums. This 
decay of apples occurs to some e;,;tent in l\laine and in some ca~es 
may do consicleraLle damage. The fungus spreacls through the 
apple rapidly and in the early stages the surface of the decayed 
region is smooth and brown. Later little tufts of fungus threads 
break out on the surface of the apple and these produce the 
spores as shown in Fig. 253. Often when this rot takes place 
in storage, a way from the l:ght, the tufts of spores do not Lrcak 
otit on the surface and the skin assumes a shiny black color. 
The apples become shrnnken and wrinkled as they clry and in 
some cases these nrnrnmied apples hang on the trees over win
ter. It is these mummied apples which carry the fungus over 
from one year to another ancl for that reason all clecayecl fruit 
both on the trees and on the ground should be destroye< I. The 
spraying for apple scab will also help to control this fungus. 

Pink rot. In some seasons, especially when it is warm and 
wet at the time of harvesting, scabby apples are attacked by 
a fungus, Ccplzalotlzcciurn roscum Ccla., Fig. 254. This is 
called pink rot on account of the appearance of the spots where 
the fungus grows out to procluce its spores. The fungus, usual
ly a. saprophyte, occurs on a large number of dead parts of 
plants. Therefore, the material for the infection of apples is 
present whenever the conditions are favorable for the growth of 
this fungus. The fungus is unable to penetrate the uninjured 
epidermis of the apple and scab spots afford the chief means of 
entrance. To avoid loss from pink rot it is necessary to produce 
apples which are free from scab. 
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Altcrnaria decay. A decay of apples caused by a species of 
Altcrnaria was first described from Colorado by Longyear.* 
This fungus enterecl the apple at the blossom end and produced 
a cob-webby growth of mycelium around the seeds. An Altcr
naria has been found a number of times associated with apple 
decays in l\1aine. This fungus usually occurs on injured places 
such as the blossom end injured by insects or broken places in 
the skin. Associated with other fungi this Altcrnaria forms a 
rather thick, dry covering of mycelium over the injured place. 
The fungus does not usually penetrate very deeply in such cases 
but when ripe apples are inoculated from pure cultures, it is 
founcl to be capable of causing a complete decay. This fungus 
alone has been reisolatecl a number of times from decaying ap
ples which had been inoculated, thus proving that it caused the 
decay. The apple decay Altcmaria cliffers sufficiently from a 
species of the same genus which has been founcl repeatedly on 
ckad spots in apple leaves and on clead parts of other plants so 
that the two fungi can be clistinguished readily in culture. The 
Altcrnaria from apple leaves has not been found to cause decay 
of the fruit upon inoculation. 

Botrytis decay. A species of Botrytis causes a part of the 
decay of apples in Maine. It has been found causing a rot of 
early apples on the tree and inoculations have shown that it not 
only attacks ripe fruit but that it is capable of causing a rot of 
green apples. The fungus spread, rather rapidly in the tissues 
of winter apples which were inoculated early in August so that 
in 2 weeks one-half of each apple was decayed. It causes a 
rapid and complete decay of ripe apples. 

Plzoma decay. This rot is caused by Phoma mali Sclmlz & 
Sacc., which is able to attack both wood and fruit. A more ex
tended account of this fungus is given in Bulletin I 70 of this 
Station. It causes only a slight decay of green apples but when 
ripe apples are inoculated the rot spreads almost as rapidly as in 
the case of some of the well known apple destroying fungi. 
When the fruit is thoroughly invaded the pycniclia break out on 
the surface giving somewhat the same appearance as in the case 
of black rot but there is usually considerable mycelium on the 
surface of the apple and this is white in color. The appearance 
of an apple 34 clays after inoculation with Phoma mali from a 

* Longyear, B. 0. Col. Exp. Sta. Bu!. 105, 1905. 
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pure culture is illustratecl in Fig. 255. The fungus was reiso
latecl in pure culture from this apple. 

H:..,poc/11ws drcay. Eustace* has clescribecl a decay of apples 
ir; New York caused by a species of Hypoch1111s. A fungus 
which agrees in certain characteristics with the one clcscribe<l 
l,y Eustace has been found here associated with a surface spot
ting or pitting sorne'lvhat like the Llalclwin spot and Cy!indro
sporium troubles of apples. The fungm which we have hacl in 
culture for 3 years has never fruited, although it has been grown 
on a variety of culture media ancl so it is impossible to state pos
itively that it is the same fllngus which Eustace studied but it 
has the same kind of clamp connections of the cells of th<' 111y
cclit1111 ancl the fungus agrees in appearance with hi, clescrip
tion. Inoculations with this fti°ngus caused only a small sunken 
spot of clecayed tissu<" at the point of inornlation. 

Fusarium decay. The examination of decaying apples from 
a large number of sources has frequently shown the presence of 
Fusarium spores. In some cases F11sari1m1 has been founcl 
fruiting on the surface of decayed fruit, the rather thick masses 
of spores giving a pink color, in other cases the rnycclium has 
Leen found in the cavity arouncl the seecls sometimes destroying 
the seeds. In the seed cavity it is either white or reclclish in col
or. The spores are produced in considerable number,; on this 
rnycelium. F11sari11m is sometimes found associated with other 
fungi forming a thick frlt-like growth over injured plac,~s on the 
rnrface of apples. From such a growth on one apple one of us 
( L.) has isolated 8 different fungi, 4 of which, including one 
species of F11sa1 ium, caused complete decay of ripe apples upon 
inoculation from pure cultures. In advanced stages of F11sari11m 
decay, white myceliurn breaks out on the surface of the apple 
as shown in Fig. 256. A study is being made of the apple 
decays caused by species of Fusarium and a detailed account will 
be published soon in a bulletin of this Station. A F11sariuin de
cay has been described from Europe by Osterwalckr:r bt't so 
far as the writers are aware no such clecay has been reported in 
America. In this investigation 3 forms of Fusarium have been 

* Eustace, H. J., N. Y. State Sta. Bui. 235, pp. 123-129, 1903. 

t Qqerwalrler. A. Ueber eine bisher unbekannte Art dcr Kernnhst
faule, verursacht <lurch Pusarium putrefacic11s Nov. spec. Ccntralbl. 
Bakt. Zweite Abt. 13. 207-213; 330-338. 1904. 
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isolated from decaying apples, and have been founcl to cause 
decay of both green ancl ripe apples. These have been grown 
in pure culture from one to two years ancl show such differences 
in cultural characteristics as to make it seem probable that they 
are different species. One of these bears considerable resemb
lance to F. putrcfacic11s Osterwalcler, but docs not seem to be 
identical. One of the others has been found to came not only 
a decay of apples but to cause decay of parts of a number of 
other plants. Its occurrence on one of which at least practically 
insures the presence of spores of this fungus at the time when 
the infection of the apple would take place. 

No special recommendations can be macle for the control of 
these apple rots at this time. In a general way it may be said 
that the same methocls which apply in the case of the well known 
apple decays will probably go far toward the prevention of loss 
from these fungi. 

V crticillium decay. In 1908, a fungus was isolated from ap
ples and tested by means of inoculations which, while it does not 
seem to be of very common occurrence, causes a distinct decay 
of both green ancl ripe apples on inoculation. This fungus 
spreads through the tissues of ripe apples at as rapid a rate as 
Pc11icillium but it produces a very different effect. The diseased 
portion is not soft but is rather hard and the affected apple keeps 
its normal shape for some time. The clecayec\ tissue has an 
odor anc\ taste which is characteristic ancl rather pleasant, not 
unlike that of clriecl cocoanut. Cultures of the fungus on prune 
agar give the same orlor. 

The causal fungus grows readily ancl spreacls rapidly in plates 
of prune agar. It produces large quantities of spores. The 
masses of spores are ,,hite when young but become green with 
age. On the basis of the spores ancl of the manner in which they 
are borne in culture this fungus has been classifiecl as a species 
of V crticillimn. It is possible that this fungus, which is capable 
of causing a distinct decay, may be responsible for a part of the 
rot \\ hich is attributed to other fungi for when apples were in
ornlatecl with it, the fungus did not break out on the surface and 
produce spores. 

Endomyccs decay. In Bulletin T78 of this Station a new spe
cies of Endomyccs is described which was founcl to cause a de
cay of ripe apples but which did not attack green fruit. This 
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fungus is of interest not so much on account of its economic im
portance, but because it represents a genus new to America. 

R/zi:::opus decay. A soft rot of over-ripe apples is sometimes 
caused by black mold.. This rot may be recognized by the fact 
that the mycelium which grows out over the surface of the af
fected apple is composed of thicker threads than are found in 
other apple decay fungi. If apples attacked by the black molds 
are kept in a warm, moist place the mycclium forms a thick 
growth on the surface. The spores are borne in little capsules 
on the ends of long stalks. \Vhen the spores are mature the 
whole mass becomes black in color. 

The black molds are regarded as saprophytes as they are able 
to attack only ripe apples. They may cause consideraLle loss, 
however. To prevent this loss it is necessary to use the same 
precautions that are taken in the case of blue mold. 

Ot/zcr apple rots. In the course of the study of apple dis
eases, fruit has been inoculated with a number of other fungi 
isolatecl from wood, leaves, or fruit of the apple in order to deter
mine whether these fungi are capable of causing decay. 
C ory11c111n foliicolum Feld., and a species of Cytospora from 
diseased wood, produced a small amount of decay; C 011iothyri11m 
pirina ( Sacc.) Shelclon, Plzyllosticta limitata Pk., Clad osporiuni 
lzcr/Jarum (Pers.) Link, and 3 tmc!etermine<l species of 
Aspcrgillus, showed a little growth at the points of inoculation 
but did not spread to cause decay. One fungus which has been 
determined as Dcmatium pull11/a11s De I3ary has been founcl con
stantly associated with diseased apple tissues not only of the fruit 
but also of the leaves and wood. On account of the cnnstant 
association of this fungus with apple rots, it was tested by means 
of inornlations but it did not cause decay. It may be possible, 
however, that when associated with other fungi the decay is 
hastened by its presence. 

DTSEASES OF THE WOOD. 

C ankcr and Twig-bl:ight. The term canker has become such 
a general one as not to admit of easy definition. It is commonly 
nsecl to describe the condition of branches of trees in which an 
area of bark has been killed and has broken away so that a por
tion of the wood is laid bare or is covered only by cracked and 
roughened bark which does not protect the wood. In the 
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writers' opinion the term "canker" as applied to diseased areas 
on trees should be restricted to those characteristic lesions on the 
trunk and limbs which are the result of alternate attempts to 
heal, with the formation of new wood, followed by farther killing 
of the living tissue. In early stages of development, cankers show 
a region of sunken discolored bark and it is only in later stages 
that the bark breaks away. Cankers have been described as 
caused by frost, sun-scald, fungi, and bacteria. A considerable 
number of different fungi have been reported as causing canker 
of apple trees in different parts of the United States. These 
vary greatly in the amount of damage wh1ch they do in different 
regions. In some cases, a fungus which causes a great amount 
of injury to the trees of one region occurs rarely or not at all in 
another region. 

The injury of apple trees through winter-killing is discussed 
on pages 341-344. Much of the disease of apple trees which 
Maine orchardists have been calling canker for the past 3 years 
had its origin in the severe winter of 1906-7. Some of the in
juries resulting from that winter and the seasons following might 
possibly be properly classified under the term "frost canker." 
On the other hand, when whole trees were so badly injured that 
they died either that year or the year following, the injury was 
too wide-spread and acted too quickly to be regarded as canker. 
There are a number of forms of winter injury and the frost 
canker is only one of them. The· frost canker is a local injury 
which tends to heal over under favorable conditions for growth 
unless the new growth is killed by another period of low tem
perature before it has become hardened. In this way the frost 
canker may spread, or in other cases the injured bark may serve 
as a place for the entrance of a parasite which may then spread 
in the bark and outer layers of wood and kill a rather large area 
in a single year. 

So far as they have been investigated it has been found that 
the organisms which cause canker of fruit trees in Maine are, in 
a large measure, wound paratites. They are unable, as a rule, to 
penetrate the uninjured bark but must enter through wounds. In 
this sense, the places injured by freezing serve the same encl as 
wounds of any other kind. However, it may be pointed out that 
cankers caused by fungi clo not spread so rapidly as to kill trees 
in the short time which has been observed in the case of winter-
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killed trees in this State. In the case of young trees the fungus 
may in some cases girdle the tree in a few weeks and thereby 
cause its death. The same holds true of small branches of old 
trees, but in the case of large branches the fungus nsually spreads 
but a few inches each year forming true cankers, and the rough, 
blackened areas that are frequently seen on large branches often 
represent a development of several years. The living tissues 
attempt to heal over the wound by tht formation of callus and 
in some cases with considerable success. Often the parasite 
ceases to spread in the bark when the dry season of summer 
comes on and a crack forms between the healthy and diseased 
bark. The following year the diseased area may continue to 
spread or the callus may check it considerably. Often other 
fungi, some of them saprophytes, grow upon the dead bark. 
Thus it may be seen that while fungi which enter through win
ter injuries may spread and ultimately do great damage to the 
tree, there is no reason to believe that the death of large trees 
which was observed in Maine orchards immediately following 
the winter of 1906-7 was clue to a parasitic organism because the 
trees died in many cases in too short a time for their death to 
have been caused by such organisms. On the other hand, there 
were many places injured by that winter, which became infected 
by fungi. Where these have been neglected the diseased areas 
have spread from year to year and have clone much damage, 
often developing into true cankers. 

There are many other wounds than those caused Ly freezing 
through which parasitic fungi may enter. By this it is not meant 
that every wound that is made in the bark will necessarily be
come infected and develop into a diseased area. Frequently 
small wounds in the bark of young branches heal over quickly, 
without infection and no serious damage is done. In many 
cases, however, the spores of parasitic fungi are carried to 
wounds. This is especially liable to be the case when diseased 
branches are allowed to remain on the trees, or old neglected 
trees in the neighborhood produce abundant crops of fungus 
spores from year to year. Some of the ways in which wounds 
are made are: Barking of trunk and branches by machinery 
in cultivating and caring for the orchard; injuries by ladders and 
by men in picking fruit; branches are sometimes injured by 
props used to support a heavy load of fruit especially when they 
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are carelessly placec\ in position; in some cases hail-stones split 
the bark of small branches. Care should be taken to avoid any 
injnry which is within the control of the orchardist. ·wounds 
are sometimes kept from healing over by the woolly aphis \Yhich 
forms little cottony patches in wounds and by delaying the heal
ing over process makes a favorable place for the entrance of a 
parasitic fungus. 

:vr aine has only a few of the fungi which have been reported 
as causing canker in other parts of the country. Each section 
of the country seems to have one fungus which is responsible for 
a large part of the canker in that region. In this State, the fun
gus which causes the greatest damage is the black rot fungus, 
S paeropsis malorum Pk.; the hitter rot fungus occurs only very 
rarely in this region; JJ·yxosporium corticolum Edgerton, is very 
common and apparently docs some damage although it docs not 
seem to be a very active parasite;. Coryneum foliicolum Fckl., 
ancl Plzonza inali Schulz & Sacc., have been clcscribccl in Bulle
tin 170 of this Station as causes of (foease in this State; Cyto
spora sp. may cause some damage hut it is not extensive. The 
European apple canker caused by N ectria ditissima Tul. and the 
blister canker, Num11111laria discreta Tul., may be present in the 
State but they have not been observed. 

Closely associated with canker cansed by fungi is the killing 
back of small branches and t\\'igs caused by the same organisms. 
In searching orchards in thc2 State for c:mkers we have found this 
dying back of the branches ancl \Yater-sprouts much the more 
common of the two. The fruiting bodies of the same fungi 
have been found on both. ancl cankers on larger limbs have been 
found repeatedly which apparently started from the clisease fol
lowing back on a smaller branch or twig. Inoculations with 
canker producing fungi early in the spring show that they are 
capable of killing the young twigs very rapidly and run back 
a considerable distance in a single season. A twig blight may 
be caused by the pear blight bacillus, but pear blight is rather 
uncommon in l\Taine. l\Ioreover the entire absence of the char
acteristic "fire blight" has heen noted repeatedly on pear trees 
growing within and alongside of apple orchards affected with 
the fungous twig blight. 

In many ways the dying back of small branches is like the 
development of canker. The fungus may spread back only a 
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short distance each year for a number of years or, as indicated 
above, the spread is rapid and the branch is killed back a con
siderable distance in a single year. It is probable that in many 
instances the young wood is injured by freezing and the fungi 
gain entrance in this way.* \Ve have observed the sarne thing 
where young nursery stock has become infected through wounds 
made in cutting back when set. Twigs and limbs affected in 
this way should be cut off well below the diseased portion and 
the wounds protected from farther infection. 

S plzaeropsis canker. The canker caused by the black rot fun
gus, Splzaeropsis tnalorum Pk., is widely distributed in Maine. 
This disease is known as "The New York Apple-tree Canker," 
because it was first described from New York.** This fungus 
causes the black rot of the fruit and a kaf spot as well as the 
disease of the wood. 

The appearance of different early stages of cankers caused by 
this fungus is shown in Figs. 257, 258 and 259. The dark 
colored, cracked bark of the older, central parts, some of the 
small, black pycniclia or spore bearing bodies, and the crack 
between the healthy anrl diseased bark are shown in F'ig. 257. 
This also shows, somewhat indistinctly, ,vhere cracks have 
formed between the healthy and diseased bark at the end of 
each growing season for at least 3 years. In this and in Figs. 
258 and 259 infection probably took place on a smaller twig or 
branch and followed back to the larger branch as suggested by 
the small, dead stubs. It is not always po.ssible to see the extent 
of each season'.s growth on account of other fungi and lichens 
growing over the dead bark. 

The fungus attacks either young or old branches and the 
amount of damage depends on the amount of bark and adjoin
ing surface portions oI the ,vood which is destroyed. In some 
cases a branch may be girdled in a short time and death of that 
branch i-esults, but in other cases the canker spreads for years 
on one side of the branch before it is completely gircllecl. The 
other side of the branch i11 st1ch a case may become somewhat 
enlarged. 

To control this canker, the orcharclist should remove all dead 

* The manner in which young twigs and fruit-spun: become infected 
by fungi is a matter which needs farther investigation. 

** Paddock, Wendell, N. Y. Exp. Sta. Bui. 163, 1899. 
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branches, and all old neglected trees such as one frequently sees 
along the roads and burn them. Branches which show bacl can
kers should be cut off back of the canker and burned. In the 
case of yo{mg cankers, the branch can frequently tie saved by 
cutting away the diseased tissue down to healthy wood, disin
fecting with a solution of copper sulphate, one ounce to one 
gallon of water, or corrosive sublimate, one part to moo of 
water, and then painting over with pure white lead in boiled 
linseed oil or coating with a good quality of grafting wax. The 
trees should be gone over carefully a number of times each year 
and developing cankers and wounds should receive attention. 
Spraying for apple scab will help to control the cankers by 
reducing the amount of material for infection and by covering 
wounds with the fungicide. All decayed fruit should be de
stroyed, since the black rot of the fruit and this canker are 
caused by the same fungus. The treatment outlined should go 
far toward controlling cankers caused by other fungi in this 
State. 

Bitter rot canlccr. This canker caused by the fungus which 
causes bitter rot of the fruit is of rare occurrence in Maine. 
On the dead bark the fungus produces little black pustules from 
which, when they arc mature, pinkish masses of spores exude. 
The spores from cankers cause much of the early infection of 
fruit on the tree each year. The appearance of the diseased 
bark of a young tree caused by inoculation ,vith the bitter rot 
fungus is shown by Fig. 260. 

M}•xosporium can!?cr. The fungus caysing this disease has 
!Jeen much confused in the past with Sphacropsis malorum. 
Edgerton's* study of the fungus has shown that the two are 
entirely distinct. This fungus is of very frequent occurrence 
in Maine, but its economic importance in this State is somewhat 
in doubt. So far as observed the damage which it does is con
fined to killing outer portions of the bark on old limbs and the 
killing back of the bark on younger limbs and twigs rather than 
to the production of true cankers. On such branches the fruit
ing pustules are found on the part which was first killed. The 
dead bark is separated from the healthy bark by a sharp line 
and is sunken as is shown in Fig. 261. The appearance of these 

* Edgerton, C. W. Two little known Myxosporiums. Annales 
'Jycologici VI: 47-52. 1908. 
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branches is very characteristic and they can be recognized by 
one who has become somewhat familiar with the various can
kers and twig blights, without microscopic examination of the 
fungus. There is some reason to believe that the fungus is not 
a very active parasite and it may be possible that such diseased 
branches have been injuriously affected by some other agency 
before the attack of this fungus.* 

Coryneum and Phoma cankers. In the examination of apple 
cankers the spores of Coryneum foliicolum and Phoma mali have 
been found of quite frequent occurrence. Inoculation experi
ments in 1909 proved that both of these fungi were capable of 
causing uisease of healthy bark of apple branches. For a de
tailed account of the study of these fungi the reader is referred 
to Bulletin 170 of this Station. The appearance of different 
stages of C oryneum cankers is shown in Figs. 262 and 263. 

Cytospora canker. A species of Cytospora has freqnently 
been found on small branches which have been killed back but 
no true cankers have been seen. Those lesions observed have 
much the same appearance as has been described for branches 
on which Myxosporium is found. After a little experience one 
can distinguish the two fungi on the bark without the aid of the 
microscope. 

In Bulletin 191 of the N cw York Station it is suggested _that 
a species of Cytospora found on diseased apple branches in that 
State is probably parasitic. The Cytospora which occurs on 
apple branches in Maine has been isolatec.l, grown in pure cul
ture where it fruits abundantly, and inoculations have been made 
in small branches in the orchard. The fungus made only a 
slight development in the injured tissue at the points of inocu
lation, while inoculations made the same clay on the same 
branches with S phaeropsis developed well marked cankers. The 
indications are that the species of Cytospora which is found in 
Maine is very slightly if at all parasitic. 

Pear blight canker. The canker of apple trees caused by the 
pear blight organism, Bacillus amylovorus (Burri!) DeToni., 

* The fungus has been isolated from such diseased branches and has 
been grown in this laboratory upon sterilized apple wood and bean pods 
for several months. Spores were produced in the cultures about one 
month after the fungus was transferred from plates to bean pod 
tubes. Some inoculations have been made and the results of these 
will be given in a later publication. 
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which has Leen reported as causing a great amount of damage 
in apple orchards in other states, has not been founcl in l\1aine, 
though careful search has been rnaclc for it. Almost none of 
the characteristic twig blight or "fire blight" on the pear which 
is a good indication of the presence of the organism has been 
seen. If this disease occurs on the apple in this State, it is of 
very rare occurrence. 

Crm,•n Gall. Apple trees, particularly nursery stock, some
times have galls or knots ,vhich are usually located near the 
surface of the soil in the region of the collar. These galls are 
often covered with many fine roots giving them a hairy appear
ance. Such growths have been reported on a munLer of plants 
which arc closely related to the apple ancl also on other plants 
which arc not closely related. 

In the earlier studies of this clisease the cause was not uncler
stoOfl. Tnjnries to the roots and unfavorable conditions of soil 
arnl moisture ·were advanced as causes of the trouble. Experi
ments were carried on in a number of places, however, which 
demonstratccl that the disease is communicable. In 1900, Tou
rney* published an account of his studies of crmvn gall in which 
he reports the results of extensive inocnlation experiments. He 
rnncludes that the clisease is infections and is caused by a slime 
molcl. The nature of this organism macle impossible the nse 
, ,f pure cultures in inoculations . 

.:\[ore recently Smith** and Townsenclt have studied crown 
gall on a mtmber of plants and they have been able to prove 
qnite conculsively that at least a part of the crown gall of the 
apple is of bacterial origin, caused by the organism Pseudomonas 
t11mc/acic11s Erw. Smith and Townsend. 

The organism was first isolated from galls on the Paris daisy 
an(l inoculations showed that it could produce the disease. 
Inoculations of tomato, tobacco, potato, sugar beet, grape, car
nation, raspberry, peach and apple were also followed by the 
development of galls. This led to the isolation of organisms 

* Tourney, J. \V. Ariz. Exp. Sta. Ettl. 33: 1-64. 1900. 

** Smith, Erwin F. and Towi,scnd, C. 0. A Plant Tumor of Bac
terial Origin. Science, N. S. 25: 671-673- 1907. 

t Townsend, C. 0. A Bacterial Gall of the Daisy and Its Relation 
to Gall Formation in Other Plants. Science, N. S. (Abstract) 29: 273. 
190). 
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from the galls of peach, hard galls of apple, hairy root of apple, 
hops, rose, and chestnut, which were found to be very similar 
if not identical with the organism from the daisy, 

The fact that crown gall of the apple is now definitely known 
to be caused by a parasite which also causes galls of a number 
of other plants is of great importance in the control of the dis
ease, It will be readily seen that young apple trees should not 
be set in Janel on which another plant affected with this disease 
has been grown. 

In the: apple, the greatest amount of infection is likely to take 
place in nursery stock, as the trees ;:re grown rather closely in 
the nursery row. \Vhcn affected trce..s are set in the orchard, 
new galls develop from year to year and in many cases the trees 
weaken and die. Little good is accomplichecl by cutting off the 
galls at the time of setting the trees, as it is practically impos
sible to remove all of the infected tissue and new galls develop. 

• [t is best to secure apple trees from nurseries which arc free 
from the disease, but in case: diseased trees are received they 
,hould be destroyed. In the cultivation of orchards in which 
trees affected with this disease are known to occur, care sho11lcl 
be taken that healthy trees do not become infected through in
juries near the surface of the ground. 

TV ood de stroyin!J fu 11gi lt is a well known fact that the 
heart wood of apple trees is often decayed. In many cases the 
extent to which the woocl has been destroyed is not realized by 
the owner of a tree until it is blown over by a heavy w:lnd and 
it is found that only a thin shell of sap w,)ocl remains. Such a 
c·ondition is shown in Fig. 265. 

It is not so generally understood by urchardists that this decay 
is ca11secl by the growth of fungi. In some cases the rnycclium 
of a fungus may grow 0·11 the interior of a tree for years before 
there is 11111ch evidence of its growth on the 011tside. Then after 
the rnycelimn has stored up a sufficient amount of foClcl, the 
fungus produces its fruit. ln many cases these wood (:,estroy
ers belong to the brackcl: or shelf fungi of which a number of 
~pecies have been reported on the apple. Very frequently the 
\\'ood of apple trees is badly clecayecl before the fungus fr11it, 
:incl then it is too late to apply a remedy to the tree. 

\Vood destroying fungi enter the woocl of trees through 
1rntmds which may he C"at1secl in various ways. Some of the 
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common ways are barking by machinery in cultivation and in
juries by such animals as rabbits and mice, and by borers. 
Broken or improperly pruned branches make a good place for 
the entrance of fungi. A broken, splintered branch which will 
hold moisture makes an excellent place for the germination of 
spores and the mycelium after it has grown for a time under 
favorable conditions is able to penetrate the wood. Care should 
be taken to remove all such broken ancl splintered branches and 
in removing them long stubs should not be left which will be 
slow in healing over if they heal at all. In pruning the branch 

· should be cut back as close to the larger branch or trunk as pos
sible, and the surface of the wound should be parallel and as 
near as possible on line with the surface of the main trunk or 
branch. Such a wuund if protected will heal over without in
jury to the tree, while even a short stub will never do this, 
although the wound made is much smaller. Much of the heart 
rot is caused by fungi which gain entrance through stubs left 
by improper pruning. \Vhen it is necessary to remove large 
branches, the wotmcl should be painted or otherwise protected. 

\Vood destroying fungi may also enter the wood through 
places in the bark injured by canker fungi and by frost. Here 
again may be emphasized the necessity of attending promptly 
to the treatment of all wounds of whatever origin, as the con
trol of wood destroying fungi must he a matter of prevention 
and not of cure. 

ORCHARD SANITATION, SPRAYS AND SPRAYING. 

From the foregoing pages it will be seen that all attempts at 
the control of fungous pests of the orchard must in a large 

degree be directed toward the application of preventative rather 
than curative measures. \Vhile spraying is beneficial and should 
be practiced by all, it should be supplemented by thorough or
chard sanitation. No dead or diseased limbs, cankers, or mum
mified fruit should be allowed to remain on the trees or in the 
orchards. Particular attention should be given to the removal 
and destruction, by burning, of all rubbish, litter, decaying wood 
or fruit which might sern as breeding places for fungi or for 
insects. The good effects of cultivation in the orchard are by 
no means confined to those which tend to make available the 
food supplies contained in the ,oil and to the conservation of 
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moisture. It also assists materially in the control of the fungous 
and insect pests of the orchard, particularly the latter. 

As has already been pointed out (p. 340), the vegetative por
tions of the fungi causing disease are deep within the tissues 
of the plant beyond the reach of destruction. Hence sprays are 
of value largely to prevent the entrance of parasites into the 
healthy tissues and not as agents to kill them after they have· 
once gained entrance. To be successful the spray must be on 
the fruit or foliage in advance of the spore of the fungus. 

For many years bordeaux mixture has been practically th~ 
only spray used on orchard trees for the control of fungous 
diseases. While it has proven in every way efficient in con
trolling most of the destructive fungous diseases of the orchard, 
it has been found that the fruit and foliage of certain varieties 
of apples are frequently injured by the spray. As a rule the 
beneficial effects resulting from disease control have far out
numbered the ill effects of spray injury. That certain varieties 
of apples are susceptible to spray injury, or bordeaux injury 
as it is frequently called, especially if rainy, clamp or cloudy 
weather is experienced at or immediately following the applica
tion of the spray, has been held responsible in a considerable 
measure for the lack of more general adoption of spraying by 
l\1aine orchardists. In too many cases the fact that many varie
ties (see list on p. 346) ar~ seldom, if ever injured by bordeaux 
mixture has been entirely overlooked. Neither has it been 
understood that the clanger from bordeaux mixtnre can be min
imized largely, in many seasons, by applying the spray only dnr
ing periods of bright, sunny weather, and avoiding its use, if 
possible, when there are several, successive, cloudy, rainy clays. 

However, there has been and is a demand for a fungicidal 
spray which --will control the various plant diseases and still cause 
110 injury to the foliage and fruit of the more tender varieties. 
Experiments begun by Scott* in spraying apples and peaches, 
the latter being very susceptible to bordeaux injury, and later 
taken up by others in various parts of the country, indicate that 
in the different lime-sulphur sprays we have the promise of 
something which may control certain of our orchard diseases 
nearly if not quite as well as bordeaux mixture and if not ttsecl 

<' Scott, W. M. Self-boiled Lime-sulphur as a Promising Fungicide. 
Bnreau Pl. Ind., U. S. D. A., Cir. 1, pp. 1-18. 1908. 
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too strong be practically free from the production of spray 
injury. 

Therefore, it is recommended that all orchardists who have 
experienced trouble with bordeaux injury in the past, and others 
who wish to spray varieties which are known to be susceptible 
to spray injury, give the lime-sulphur treatment -a thorough trial. 
It will be noted, however, that lime-sulphur as suggested for 
summer spraying for fungous diseases is used in a much more 
diluted form than for winter spraying for insect pests. The 
more concentrated sprays are far too strong to be used on the 
tender foliage and fruit. 

The above recommendation should in no way be construed 
as advising against the use of bordeau:c mixture where it has 
always been used without injury in the past or with those varie
ties qf apples which the experience of others indicates that there 
is little or no danger of bordemt-, producing any injurious effects 
on the fruit or foliage. Apple scab is the greatest factor to be 
considered in 1\faine orchard spraying, and in the experience of 
the writers bordeaux is, as a rule, more effective than lime
sulphur in controlling this disease under the weather conditions 
which prevail in this State. There is no reason for discarding 
bordeaux for lime-sulphur except to attempt to avoid spray in
jury on those varieties of apples upon which it is likely to occur. 
Even with these it is recommended that bordeaux mixture still 
be usecl for the first spraying before the buds open, .followed by 
lime-sulphur for -the later sprayings upon the foliage and fruit. 
If, however, the orchard has received a spring application of the 
more concentrated lime-sulphur wash for insects before the buds 
begin to swell, the early application of the bordeaux is probably 
unnecessary. 

'l'HE PREPARATION 01' SPRAYS. 

There is no part of the management of an orchard which 
requires more intelligent and careful work than the preparation 
ancl use of sprays. If the owner cannot attend to this part of 
the work himself he should put it in charge of some thoroughly 
competent person. l\fany failures from spraying have resulted 
from the fact that the sprays were not properly made ;md ap
plied. The formulae given should be followed with care, the 
operator first satisfying hitnself that he understands each step 
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of the process before attempting to prepare a quantity of spray
ing material. All material shonlcl be carefully weighed ancl 
measured. 

I:OIWEAUX MIXTURE, FORMULA I. 

Copper sulphate (blue vitriol)...... 3 pounds 

Fresh stone or lump lime. . . . . . . . . . 3 
\Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 gallons 

It will be noted that the borcleaux mixture here recommended 
is only three-fifths as ~.trong as that commonly used on potatoes 
in this State ancl formerly recommcnclecl by this and other Sta
tions for use upon the apple. This is because later work has 
shown that the weaker borcleaux controls the apple scab nearly 
as well and is much less likely to injure the fruit and foliage 
thaN the stronger. The 5-5-50 formula should still be 11secl.upon 
potatoes, and upon apple trees before the buds open. 

Metal vessels should not be used in the preparation of bor
deaux mixture. Empty kerosene barrels with one head re
moved ( 50 gal. capacity) are more commonly used, but larger 
wooden tanks are freq L1ently employed. For convenirnce these 
should hold multiples of .50 gallons, or have the capacity in 2.5 
or .50 gallon units indicated by tacking a short, thin strip of wood 
at the required height on the inside of the tank. 

Slake the lime and dissolve the copper sulphate in separate 
barrels and then dilute each with half of the water. It is neces
sary to strain the milk of lime solution after slaking:.* This 

* The most satisfactory strainer that the writers have eyer used is 
constructed as follows: 'Hake a box about 12-15 inches long, without 
ends and just small enough to slide easily inside the top of the dilution 
barrel. Then one end of the box is sawed off at a consider:::.hle angle. 
making one side much shorter than the other. No. 50 brass wire strainer 
cloth is then tacked securely over this end. (Pieces of discarded wire 
screen cloth used on the machines in paper mills are excellent for this 
purpose but are of somewhat finer mesh). Two pieces of board about 
2 inches wide, and long enough to reach across the top of the barrel are 
then nailed to the sides close to the other end. The compl~ted strainer 
is then placed in the top of the dilution barrel with the wire bottom 
down and the two cross pieces extending across the top of the barrel 
and serving as supports. "With a little care such a screen never troubles 
with clogging as the wire bottom is placed at such an angle that the 
solid particles are continually washed to the lower side of the screen 
leaving the remainder unclogged. 
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is best done in making the dilution by using a separate barrel 
for this purpose and using the dilution water to wash the ma
terial through the strainer. If the lime is of good quality and 
well slaked most of it will pass through the strainer, but with 
the best there will be a slight residue which may be thrown 
away. If arsenate of lead is to be added to the bordeaux as 
an insect poison the required quantity may be wet up and 
washed through the strainer with the lime. 

When ready to use the mixture, the dilute lime and copper 
sulphate solutions arc quickly mixed together and thoroughly 
stirred. This may be done by rapidly clipping up a pailful .of 
one and then a pailful of the other solution and pouring into 
the mixing or spray tank while a second person agitates the 
mixture. Never pour concentrated milk of lime and copper 
sulphate solutions together. The above procedure is recom
mended only where a single barrel or at the most only a few 
barrels of spray mixture are needed at a time. Where any 
quantity of borcleaux is required stock solutions and, if possible, 
the elevated mixing platform should be resorted to. 

Stock solutions. When lime and copper sulphate are com
bined in the form of bordeaux the mixture should be used with 
as little delay as possible on account of deterioration. On the 
other hand, as long as the solutions are kept separate and cov
ered to keep out rain and to prevent evaporation they may be 
stored for an indefinite period. Hence concentrated stock solu
tions of lime and copper sulphate may be prepared, at any con
venient time, sufficient for one application to the entire orchard 
or for the entire season if the orchard is not too large. Stock 
solutions are made up so that each gallon when thoroughly 
stirred carries a known amotrnt of lime or copper sulphate as 
the case may be-as a rule either one pound or two pounds to 
the gallon. 

If it is intended to make stock solutions carrying one pound 
to the gallon place 50 pounds of fresh stone lime in a 50-gallon 
cask, slake, dilute to thin whitewash, strain while hot and make 
up to 50 gallons. If arsenate of lead is to be used with the 
spray the proper amount may be wet up and washed through 
the strainer with the dilution water. Always stir thoroughly, 
taking particular care to get to the bottom of the casli, before 
dipping out any of this stocli solidion, otherwise the first will 
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carry less than a pound to the gallon and the last more. In 
another 50-gallon barrel suspend 50 gallons of copper sulphate 
crystals in a sack close to the top, and then fill the barrel with 
water. The copper sulphate suspended in this way will dis
solve in a few hours, or over night, while if it is placed in the 
bottom of the barrel it will dissolve with difficulty unless the 
solution is constantly stirred. Some prefer to make stock solu
tions carrying 2 pounds of lime or copper sulphate to the gallon. 
In that case use 100 pounds of material instead of 50 in each 
50-gallon barrel. 

To prepare the mixture from the stock solutions, assuming 
that they carry a pound to the gallon and a 3-3-50 bordeaux is 
to be made, stir thoroughly and for each 50 gallons of spray 
dip out 3 gallons of the lime stock into one dilution barrel and 
3 gallons of the copper sulphate stock into another, add water 
to make up to 25 gallons each, then quickly and thoroughly 
mix. If the stock solutions carry 2 pounds of material to the 
gallon use 1 ,½ gallons of each t•'.) 50 gallons of mixture. 

Elevated mixing platform. Much of the labor of making 
borcleaux h1ay be avoided, and better facilities furnished for 
securing a perfect mixture by the use of the elevated mixing 
platform. This requires four solid posts resting on flat stones 
or set in the ground and extending above the surface somewhat 
above the top of the spray tank, to form the supports of the four 
corners of the platform. These posts should be solidly braced 
by means of crossed boards nailed from one to the other. To 
the tops of the posts on the outside around the four sides, pieces 
of 2x6 or equally strong material are spiked with the edges up
these to serve as sills. Other cross sills may be necessary for 
added strength, varying with the size of the platform. Lastly 
a floor of good sound plank is laid over the sills. The size of 
the platform varies somewhat with the location and needs of the 
l1Ser, but it should be large enough to accommodate the barrels 
for the stock solutions and dilution barrels, and leave sufficient 
room to move about, rox12 feet is large enough for most places. 
Fig. 266 shows the platform in use at Highmoor Farm. The 
higher platform with the large tank is for water storage. 

The dilution vessels should be large enough so that both to
gether will contain enough liquid to fill the spray tank. That 
is, for a 100-gallon tank 2 50-gallon casks will be required for 



diluti,m pnrpuses. For a 200-gallun tank -+ 50-gallun casks 
may be used. The dilution barrels arc placed un the extreme 
front edge of the platform. A hole should be bored in a stave 
dose to the bottom of each of these barrels. This hole should 
he large enough s,1 that at this point a piece of rubber tubing of 
an inch or more internal diameter can be attachccl. The attach
ment may be made by screwing a short piece of brass pipe into 
the hole in the stave ancl slicling the rubber tube over the por
tion that projects outside. For added security against leaking 
a brass lock-nut with rubber \\'asher may be scre,yecl up against 
both inside and outside of the stave if the h,1k is not too close 
to the bottom. The rubber tubing should be long enough to 
reach well above the top of the dilution barrels and while the 
latter arc being filled the free encl should be held by means of 
a string ticcl around the tube near the end and hooked over a 
nail driven into the top encl of one of the staves. 

When the dilution barrels are filled the spray tank is driven 
alongside the platform, as close to them as possible. Standing 
on the spray tank the operator removes the free enrls of the 
tubes from their support ancl inserts them quickly in the opening 
in the top of the spray tank. In this \\·ay the tank is rapidly and 
easily filled, and the best pos,ihle conditions suppliecl to secure 
a high grade mixture. Jn Fig. 266 the hose from the two bar
rels on the right are let do,Yn as in filling the spray tank. On 
the next barrel to the left the hose is hookecl up as already de
scribed. In place of the hose large iron or brass faucets may 
be screwed to the bottom of the barrels and so arranged that 
they will open into a common conductor leading to the spray 
tank. However, on account of the corrosive action of the mix
ture the iron faucets will soon rust out. 

\Vhere running water is available it may be conducted to the 
platform with a garden hose or a metal pipe may be used, so 
arranged that it may be taken down or emptiecl before cold 
weather. \Vhere running water is not available the platform 
may be erected alongside of a well, cistern, stream or pond. A 
cheap iron pump is placed on the platform, high enough so it 
will deliver over the tops of the barrels ancl connected with the 
water supply with a lead pipe. 
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RORDEAUX MIX'l'U}:E \V ITII rnoN STICKJ•:I<, IIOR:\1:ULA 2. 

Copper sulphate (blue vitriol). . . . . . 2 pounds 
Iron sulphate ( coppcras) . . . . . . . . . . 2-4 " 
Fresh stone or lump lime. , . . . . . . . . 4-6 
vVatcr to make ............... , . . . . .50 gallons 

Thi~ formula is proposed and recommended by Dr. A. D. 
Selby of the Ohio Experiment Station. It has not been used 
by the ,vriters in _:\f ainc, but Doctor Selhy makes the following 
statement with regard to it: * 

''In this spray the :iron sulphate is added in order that it may 
be precipitated by the lime and serve as a more complete sticker 
than is provided by standard borcleaux mixture. It would ap
pear possible by the weak solution as given for the copper com
pound and by this possible efficient sticker to make the reduced 
amount of the copper sulphate do the work as fungicide just 
as effectively and with less risk of foliage injury than with 
standard bordeaux mixture. Trials made up to this time upon 
apples in full foliage, upon grapes, and upon potatoe~. indicate 
that the spray is efficirnt. The iron slll/_Jlzatr is not considered 
a fungicide." 

·where spray injury upon apple trees is experience<: and the 
orchardist does not wish to go to the trouble of preparing his 
own lime-sulphur sprays or go to the expense of purchasing 
the prepared brand~ of lime-sulphur, a trial of this modified 
form of borcleaux mixture is suggested. 

Lime-sulphur spra:,s. The orchardist who desires to use 
lime-sulphur compound,; for summer spraying may choose one 
of the following: a self-boiled lime-sulphur, a home-cooked, or 
a factory-cooked concentrated material \vhich must be diluted 
before it is applied. The first is comparatively easy to prepare 
but less effective than the other two. The home-cooked con
centrated may be prepared some time before needed anc\ later 
diluted as fast as required for use. It has the disadvantage of 
being somewhat more difficult to prepare, requiring some form 
of cooker and other pieces of apparatus. Of the factory-cooked 
concentrated material there are several brands on the market 
which seem to equal the home-cooked in efficiency and in free
dom from the production of spray injury if used in sufficient 

* Selby. A. D. Ohio Exp. Sta. Bui. 214, p. 358, 19ro 



MAINE APPLE DISEASES. 

dilution. On the other hand, the commercial brands of lime
sulphur are, of necessity, the most expensive. This is partly 
offset in the saving in time and trouble in preparing the material. 
All that is necessary to do with these commercial brands is to 
dilute and apply. 

Self-boiled lime-sulphur. The self-boiled lime-sulphur is the 
least effective in controlling apple scab according to the experi
ence at this Station, but to prepare it requires no more apparatus 
or skill on the part of the maker than in preparing bordeaux · 
mixture. 

SELF-BOILED LD.lE-SULPHUR, FORMULA 3. 
Sulphur ......................... IO pounds 
Fresh stone or lump lime. . . . . . . . . . IO " 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 gallons 
To be applied without farther dilution. 

The following is the method of preparation as described by 
Scott* and as used by the writers in the experiments mentioned 
on p. 349: 

"The mixture can best be prepared in rather large quantities 
-say 20 pounds, or even 40 pounds at a time-so as to get 
enough heat to produce a violent boiling for a few minutes. 
Place the lime in a barrel and pour on enough water ( about 3 
gallons to 20 pounds) to start it slaking and to keep the sulphur 
off the bottom of the barrel. Then add the sulphur, which 
should first be worked thn~ugh a sieve to break up the lumps, 
and finally enough water to slake the lime to a paste. Consider
able stirring is necessary to prevent caking on the bottom. After 
the violent boiling which accompanies the slaking of the lime is 
over, the mixture should be rliluted ready for spraying, or at 
least enough colcl water added to stop the cooking. Five to fif
teen minutes are required for the process, according to whether 
the lime is quick acting or sluggish. The intense heat seems to 
break up the particles of sulphur into about the physical con
dition of precipitated sulphur ancl the violent boiling makes a 
good mechanical mixture of the lime and sulphur. Only a small 
percentage of the sulphur-enough to improve the adhesiveness 
of the mixture-goes into solution, but if the hot mass is allowed 
to stand as a thick paste the sulphur continues to unite with the 

* Scott. W. M., Bureau Pl. Ind., U. S. D. A., Cir. 27, p. 5, 1909. 
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lime, and at the end of thirty or forty minutes enough of the 
reddish liquid is produced to burn peach foliage in some cases. 
Hence the necessity for cooling the mixture as soon as the lime 
is well slaked. The finely clividecl sulphur in mechanical mix
ture with the lime is depended upon for the fungicidal action 
rather than the sulphide in solution, the latter being harmful to 
foliage except in very dilute form." 

The mixture must be strained and particular care taken to 
wash all of the particles of sulphur through the strainer. The 
form of strainer, with the sharply inclined bottom, described in 
the foot-note on p. 380, is very satisfactory for this porpose. 
Maine lime is rather dow to heat up but slakes well and thor
oughly after it is once started. Therefore, when employed for 
this purpose a few clippers of hot water may be used at first to 
start the lime off briskly. If all hot water is used there is some 
danger of bringing too much sulphur into solution and injury 
tc the foliage results when applied to the more tender varieties. 
The diluted mixture may be kept for a week or more without 
deterioration. On account of the character of the mixture great 
care must be taken to see that it is constantly ancl thoroughly 
agitated while being applied. Otherwise much of the suspended 
sulphur will settle to the bottom. 

Homc-cool,cd conccnlratcd lime-sulphur. For the average 
farmer using only a small quantity it is probably wiser to pur
chase the factory-cooked concentrated material for dilution than 
to attempt its manufacture himself. However, in the case of 
large orchards where the expense for the ready-made article 
would be large or where the user has had some experience or 
training in similar lines of work its preparation may well be 
attempted. Before doing so it would be well to obtain and read 
Bulletin 99 of the Penncylvania Station, State College, Pa., and 
Bulletin 320 of the New York Station, Geneva, N. Y. A kettle 
or some form of cooker is necessary and, whether one prepares 
his own concentrate or buys the ready prepared, some form of 
specific gravity apparatus as the Baume hydrometer for testing 
the strength of the concentrated mixtures is essential. These 
latter may be obtained from various dealers in scientific appa
ratus. Those used by this Station were purchased of the Bausch 
& Lomb Optical Co., Rochester, N. Y. A pamphlet describing 
their use comes with the instruments, or may be obtained free 
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on request. The cost for the complete hydrometer outfit need 
not exceed $r.oo to $1.25. 

Professor ·whetzel and his associates at Cornell University 
as the result of their studies and experiments have done much 
to stimulate interest in this class of fungicides. The following 
method of preparing the concentrated mixture is aclaptecl from 
a paper read by Professor \Vhetzel before a recent meeting of 
the New York State Fruit Growers' Association, and is based 
on the recommendations of Professor Corclley of the Oregon 
Station, who has probably clone more than any one else to de
velop lime-sulphur spraying for fungous diseases, especially on 
the Pacific coast.* 

HOME-DOILED CONCENTRATED LIME-SULPHUR, FORMULA 4. 

Sulphur (best finely ground) . . . . . . . I IO pounds 
Fresh stone or lump lime. . . . . . . . . . . 55 " 
Water to make. . . . . . . . . . . . . . . . . . . . 6o gallons 

Caution. Must be greatly diluted for use on 
apple foliage, see below. 

Slake the lime in the kettle, make a paste of the sulphur with 
a little water, then acid this paste and the remainder of the water 
to the lime solution in the kettle. Boil 30-45 minutes or until 
the sulphur is dissolved an<l then after the sediment has been 
allowed to settle pour off the clear, amber liquid which should 
be approximately 45 gallons ancl test about 30° Baume. The 
liquicl may test higher or lower than this, varying with the con
centration, so it should always be tested. The liquid should not 
be tested while hot but should be cooled to about 60° F. The 
reading on the hyclrometer should be taken at the general sur
face of the liquicl at which it is supported. 

If the concentrate is not intended for immediate dilution it 
should be at once stored in tightly closed containers till ready 
for use. The amount of dilution will, of course, depend upon 
the density of the concentrate. The following table supplied 
by Cordley gives the amount of dilution of concentrated lime
sulphur stock solutions of different degrees of density accord
ing to the Baume scale for winter _and summer spraying of apple 
trees. Only the dilutions indicated in the right-hand column 
should be used for trees in leaf. 

* Cordley, A. B. Oregon Exp. Sta. Bui. 1o8, p. 16, 1910. 
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TABI,E FOR DIUT1'TON OF CIJNCENTRNl'ED STOCK SOI,U1'fONS UF 

VARYING DENSITIES. 

Stock Solution 
Baume Scale 

Reading. 

Winter Strength 
Leaves Off. 

Dilution. 

Summer Strength 
Leaves On. 

Dilution. 
32° I-I2 I-2,0 

3 I O 
[ - II I -29 

30° I-IO I-28 

29° I-9¼ I-27 
28° r-9 r-26 
27° r-8¼ 1-25 

26° 1-8 r-24 
25° 1-7¼ r-23 
24° r-7 I-22 

23° r-6¼ I-21 

22° I-6 I-20 

Not counting the initial cost of the apparatus it is estimated 
that at the prevailing price of labor and materials home-made, 
concentrated lime-sulphur can be prepared for from $3.00 to 
$3.50 per barrel of 50 gallons. If the fact that 50 gallons of 
concentrated material will when diluted for summer use make 
from I 300 to 1500 gallons of spray. is remembered, it will be 
~een that home-cooked lime-snlphnr jc; consiclerahly !es, expen
~ive than bordea11x mixture. 

Commercial concentrated lime-sulphur. During the past two 
years several firms ha\'c placed on the market different brands 
of concentratecl lime-sulphur similar to the home-boiled article. 
Quite a number of these have been tested experimentally and 
as a rule these have gin:n quite favorable rernlts when com
pared with the latter. \\'hilc directions may be furnished with 
the commercial brands, they should always be tested with the 
liyclromctcr and the rlilntions made on this basis, u ,ing the 
table given above. 

·'Variation" in the degree of co11ccntratio11 of the commercial 
lime-sulphur mixtures may occur with different barrels of the 
,ame brand. Some companies compounding these sprays have 
apparently not been able to produce a wash of definite strength 
1.>r have failed to realize the importance of maintaining· a uni
form grade fnr their proclnct."* 

"Parrot, P. J.. ::SJ. Y. Exp. Sta., Bui. :120, p. 423, 1909 
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All other things being equal, an article testing rather high and 
relatively free from sediment would be the more economical to 
buy. Hydrometers do not detect soluble impurities aclcled to 
lime-sulphur concentrates for the purpose of increasing their 
densities. The national law against the adulteration of fungi
cides and insecticides will doubtless prevent this difficulty, but 
if there is any reason to suspect the character of any brand of 
goods a sample should be submitted to a chemical examination. 

Before buying any of these concentrated sprays the purchaser 
~houlcl make sure that it is a lime-sulphur compound. At least 
one other concentrated substitute for bordeaux the name of 
which indicates that it is some sort of a soluble sulphur prepa
ration has been known to produce disastrous results when ap
plied to apple trees with arsenate of lead in even greater dilu
tions than recommended by the manufacturers. 

Dust sprays. In hilly, rocky orchards where heavy spraying 
machinery can be hauled with difficulty, and in localities where 
a plentiful, near-by supply of water is not available, spraying 
with liquid sprays is attended with considerable difficulty. To 
meet this difficulty various dry sprays, said to contain approxi
mately the same active constituents as liquid bordeaux mixture, 
have been advocated from time to time. These are in the form 
of a very fine powder to be blown forcibly on to and within 
the foliage by means of specially designed machines, the essen
tial parts of which consist of a rapidly rotating fan, a hopper 
to holcl the powder, and a line or lines of hose to conduct the 
air blast carrying the powder up among the tree tops. 

In some instances favorable results have beet: rc-i,ortecl for 
the dust sprays, lmt in the opinion of the writers their use is 
not advisable. In 1907 one of us (:!\I.) demonstrated the 
marked inferiority of the dust sprays as compared ·with standard 
5-5-50 liquid bordeaux for the control of the late blight of the 
potato.* At the same time the late Prof. W. M. Munson of 
this Station was condncting experiments with dust sprays on 
apple trees for scab. \Vhile these results were never published 
they were in general similar to those secured on potatoes. 
Crandall has, however, made and published the results of a very 
thorough stncly of the relative merits of liquid bordeaux and 

* Morse, W. J. Me. Agr. Exp. Sta. Bui. 149, p. 289, 1907. 
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dust sprays for orchards in Illinois. The following paragraph 
is a concise summary of his conclusions.* 

"The results of the experiments are sufficiently decisive to 
warrant the conclusion that the dust spray is absolutely ineffi
cient as a preventative of injury from prevailing apple fungi, 
and that it is considerably less efficient as an insect remedy than 
is the liquid method of applying arsenites." 

WHEN TO SPRAY AND WH.\T TO USE. 

If supplemented with proper orchard sanitation apple scab 
and practically all of the other serious fungous cliseases of the 
fruit and foliage of l\f aine orchards may be quite successfully 
controlled by the following procedure: 

Apply the first spray when the leaves are unfolding, the sec
ond immediately after the blossoms fall and the thirJ IO days 
or two weeks thereafter. If the season is very wet a fourth 
spraying after another interval of IO days or two weeks may 
be necessary. 

For varieties resistant to spray injury use 3-3-50 borcleaux 
mixture, Formula r. For more tender varieties self-boiled 
lime-sulphur, Formula 3; home-cooked lime-sulphur, Formula 
4, diluted to summer strength, or commercial brands of lime
sulphur diluted to summer strength, are suggested. ·where 
scab is very prevalent or spraying has been neglected in the past 
it is advisable to substitute for the first spraying with lime
sulphur an application of 5-5-50 bordeaux made a little earlier 
in the season before the leaf buds open. It is claimecl by those 
who have experimented with home-cooked or commercial lime
sulphur diluted to winter strength and applied just before the 
leaf buds open that they are also very effective in killing the 
spores of fungi on the twigs in acldition to destroying scale and 
other insects. 

lnsccti'.cidcs with fungicides. \Vhen applying the fungicides 
described above it is advisable to add some form of poison to 
the first two or three applications after the leaves begin to show, 
to kill the bud moth, canker worm, tent caterpillar, forest cater
pillar, etc. Paris green and lead arsenate are both effective but 
for several reasons the latter is preferred by many for use on 
apple trees. One to three pounds of lead arsenate to 50 gallons 

* Crandall, C. S., IIL Exp. Sta. BuL ro6, p. 240, r906. 
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of bordeaux mixture or lime-sulphur may be used. In the case 
of lime-sulphur it should not be added till it is diluted ready to 
apply. In experimental work and in the dryer climates of some 
\Vestern states one pound of lead arsenate has been found to be 
sufficient for 50 gallons of spray, but in practice with average 
farm conditions two to three pounds are usually required. 

now 'I'O SPRAY. 

To do really good and effective work tn orchard spraymg 
requires constant care and watchfulness on the part of the 
operator, and also requires a certain amount of practice to 
secure the best results. Thoroughness is very essential, but by 
thoroughness is not meant drenching the tree. The spray 
should be delivered with a constant, strong pressure, issuing 
from the nozzle in a fine mist, the finer the better. The oper
ator after a little experience will find that if he moves the 
extension rod carrying the nozzles at the proper rate and the 
right distance removed from the leaves he is enabled to cover 
them thoroughly with a fine mist-like coating, provided the 
proper type of nozzle is used, and there is no tendency for the 
mixture to gather together in large drops on the leaves or drip 
off from the edges. While avoiding applying enough of the 
spray to cause dripping care should be taken to reach the foliage 
and limbs on all parts of the tree. It is impossible to do thor
ough spraying in trees which have not been properly pruned 
and in which the tops are filled with water-sprouts and inter
locking branches. 
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Fig. 237. Maximum and minimum temperatures in degrees F., Orono, Me., Jan. 14-31, 1907. 





Fig. 238. Crotch injury of apple tree. 

Fig. 239. Spray injury on fruit. 





Fig. 240. Spray injury on leaves. 

Fig. 241. Spotting of leaves by fungus. 





Fig. 242. Baldwin spot. 

Fig. 243. Cylindrosporium fruit spot. 
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Fig 244. Lichens on an apple branch. -





Fig. 245. Malformation and cracking resulting from a bad attack of scab. 
The surface of the fruit is nearly covered with scab spots. 

Fig. 246. Scab developed in storage. 





Fig. 247. Scab on apple leaves. 

J ;· 

Fig. 248. Powdery mildew on apple leaves. 





Fig. 249. Sooty blotch. 

Fig. 250. Black rot. 





Fig. 251. Blue mold decay. 

F ig. 252. Bitter rot. 





Fig. 253. Brown rot res ulting from artificial inoculation. 

Fig. 254. Pink rot following scab. 





Fig. 255. Phoma decay. 

Fig. 256. Fusarium decay. 





Fig. 257 Fig. 258 Fig. 259 

Different stages in the formation of Sphaeropsis limb cankers. 





Fig. 260 

Bitter rot. Stem of young 
tree, one month after inocula
tion with fungus . 

Fig. 261 

M yxosporium twig-blight 





Fig. 262 F ig . 263 F ig. 264 

Coryneum. Fig. 262. Branch 3 months after inoculation. Fig. 263. Young canker 
produced naturally. Fig. 264. Twig blight, caused by Coryneum. 
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Fig. 266. Elevated platform, at the right, for preparing Bordeaux Mixture. The larger tank on 
the higher platform is for water storage. 





METEOROLOGICAL OBSERVATIONS. 

Lat. 44 ° 541 
2" N. Lon. 68° 401 

II" W. Elevation 150 feet. 
The instruments used at this Station are the same as those 

used in preceding years, and include : Wet and dry bulb ther
mometers ; maximum and minimum thermometers ; rain-guage; 
self-recording anemometer, vane, and barometer. The observa
tions at Orono now form an almost unbroken record of forty
two years. 



1910. 

Highest temperature ............ . 

Luwe~L temperature ............. . 

J.fean ten1perature ......................... 1 

J.Iean tem.1Jeralnn~ for -1-2 yPnrs. 

Total precipitation in inches .. , ........... . 

~lean precipitation in 42 years ... . 

:"· of da,:s •:·ith precip. of .01 in. or more•/ 

;:-;now fall in inches ........ , ................ : 
' 

Mean snow fall in 4~ years ...........•..... I 

Xumber of clear days ..................... 1, 

_:.;umber of fair days ....................... . 

Number of cloudy days ................... . 

Total movement of wind in 1nilos .... . 

METEOROLOGICAL SUMMARY FOR 1910. 
Observations Made at the Maine Experiment Station. 
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MAINE AGRICULTURAT, EXPERIMENT STATION. r9ro. 

REPORT OF TREASURER FOR FISCAL YEAR 
ENDING JUNE 30, 1910. 

RECEIPT,. 

Balance .July 1. 190\l. 

Treasurer of Gnited States .. 

State ........................ . 

Sales, etc ..................... . 

,\nalysis fees ................ . 

Total .. 

DlSBl'IlSE)[E~T~. 
f,:alaries ......... . 

Labor ... . 

Publications ... 

PostagP an(i stationery .. . 

Freight arnl e1xprcss ....... . 

Heat, light and power.. 

Chemic,11 st1pplies ..... 

Reeds, plants amlsun<lry t,up111ic,,1 

FPrtilizer:,. 

Feeding stun:, .... 

:~:::~;:,:;1:.·~-~~ ;~ ~;;,~ ·1;,,:~~·i::~;yj 

Furnitun_, and nxtnrcs .. 

Scientific apparatus. 

Live stock. 

Traveling expenses .. 

Contingent expf:-'nses. 

Building-s ............ . 

Balance. June 30, 1910 .... 

Totnl.. 

Balch F,m,l. 

~,1,,,000 00 

$fa()()() 00 

lG!J 171 

Ada1ns 
Fund. 

Sl3,000 00 

$1:J,000 (1(1 

$11,GfiG rnl 
liiO Ou! 

4-Vi :l:..~i ..... . 
10:! i.! 14 ,~ 

1,ll!lli GO 

Glli n4 

81JG GO 

Glli 68 

4l 7 73 

l.L) 25
1 

•• 

i 

2-1 l!l 

191 ::~ 

42 811 

5 00 

373 Sil 

'I'll' 'l'i .. , .l ....... .. 
-~-.. ~ .... I ......... .. 

$15,ooo ool $13,000 m 

! 

General 
Account. ! Inspections.* 

I 

$1,137 sa 

1,428 72 

$2,566 35 

$731 OG 

27 10 

47 42 

~37. ~41 
36 2G 1 

2i"G G5 

66 40 

[) 45 

8 00 

100 00 

13 54 

2 02 

120 00 

Sl37 4\1 

**4,500 00 

687 41 

$5,321 00 

$3,821i 40 

12G 2:: 

38 91 

133 3H 

284 88 

557 10 

15 80 

10 001 
764 19 46 79 

------
$2,566 551 $5,32•1 90 

* For the six months Jauuary 1 to June 30, 1910. Receipts and expenditures do 
not include what appear on the Station 13ooks as January transactions, the explanation 
being that these were included in former rpport under llec,imbcr, 1909, business. 

** Due but not paid J aly 1. 1910. 
The elassilled report cloes not incltule $1,000.00 paid for sNviccs and feeding stuffs in 

poultry investigations by tho lT. 8. TJcpartment of Agriculture, nor the annual appro
priation of B4,500 from thP State for printing Station publications. 
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Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 

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 had 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. It is planned hereafter 
to issue in January of each year the bulletin containing the re
ports of the analysis of the samples collected by the Station 
representatives of fertilizers sold in Maine during the preced
ing year. 
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CHIEF REQUIREMENTS OF THE LAW. 

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 common 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 Directors 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 pmposes. As a part of the indication that 
the goods were thus sole! it should be explained to the customer 
exactly under what conditions the goods are sold; that they 
arc 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 ,vay 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. 
\Vhenever 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. 
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The percentage of phosphoric acid in available form. 
The percentage of total phosphoric acid. 

3 

The Certificate. There shall be filed annually between Nov. 
I 5 and Dec. I 5 with the Director of the Station a certificate 
containing 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 payment of the fee and receipt of the 
certificate the Director of the Station "shall issue a certificate 
of compliance." 

Pe11alt3•. 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." 

Executiz•e. 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 infor
mation of public benefit; and to diligently ea force the pro
Yisions of the law. 

The full text of the law is printed in Official Inspections IZ. 

A copy will be sent on request made to the Director of the 
Experiment Station, Orono, Maine. 

FERTILITY AND PL\NT 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." l\fany 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 knowl
edge concerning manures and their functions in relation to 
soils and crops. Those who desire to study these questions, are 
invited to write the Dean of the College of Agriculture, Uni
versity of Maine, Orono, Maine, who will gladly send a list of 
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suitable books and give full information relative to correspond
ence courses on this subject.* 

Soils vary greatly in their capabilities of supplying food to 
crops. Different ingredients are deficient in different soils. 
The way to learn what materials arc 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 c,111 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, and 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 ,vhich the 
crop needs and the soil fails to furnish. 

Plants differ widely with respect to their capacities for gath
ering their foocl from mil 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 
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 

* Farmers' Bulletin 4 4 of the U. S. Department of AgriculturE, discuss
ing commercial fertilizers 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 l<'ertility and Commercial 
Fertilizers. This can be o!,tained by writing the College of Agriculture, 
Orono, Maine. Mr. ,V. H. Dowker in a pamphlet entitled "Plant Food" 
treats the subject from the standpoint of his long experience a·, student 
and manufacturer. A copy of this booklet can be had by ,nlting_ Mr. 
W. H. Bowker, 43 Chatham Street, Boston, Mass. 
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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 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 scar
city in the soil and their high cost. It is in supplying these that 
phosphates, bone n,dnures, 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 constit
uents which may be useful, though not necessarily so. The 
form of the constituer-tt, too, has an important bearing upon its 
availability, 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. 

Nitro gen 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
gen can serve as plant food. Organic nitrogen differs in availa
bility not only according to the kind of material which supplie;, 
it, but according- to the treatment it receives. 
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N itrogcn as ammonia 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 helcl 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 moct 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 natttral or ttntreated phosphates is insolttble 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 w:ith purely mineral substances. The insol
uble phosphates may be c01wertecl into soluble forms by treat
ment with strong acids. Such products 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 beca11Se at the usual rate of application the quan
tity 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 commercia] 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 are freely soluble in water, 
and are believed to be nearly if not quite equally available a::s 
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food. The form of the potash has an important influence upon 
the quality of certain crops. For example, the rrsults of experi
ments seem to indicate that the quality of tobacco, ancl certain 
other crops, is unfavorably influenced by the use of muriate of 
potash, while the same crops shmv a superior quality if materials 
free from chlorides have been used as the source of potash. 

VALU,\TION OF FERTILIZERS. 

The agricultural value of any fertilizing constituent is 
measured by the value of the increase of the crop produced 
by its use, and is, of course, a variable factor, dcpencling upori 
the availability of the constituent, ancl the value of the crop 
produced. The form of the materials used must be carefully 
considered 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 ,vhat is termed "com
mercial value," or cost in market. This last is determined by 
market and trade conditions, as cost of production of the c:rmlc 
material, methods of manipulation required, etc. Since there 
is no strict relation between agricultural ancl commercial or 
market value, it may happen that an clement in its most avail
able form, ancl under ordinary conditions of high agricultural 
value, costs less in market than the same clement in less avail
able forms ancl of a lmYer agricultural value. Tlic 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 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 amonnt 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 guano;;, superphos
phates, and similar articles, for which $20 to $75 per ton are 
paid, depend for their trade value exclusively on the sub
stances, nitrogen, phosphoric acid and potash, which are com-
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paratively costly and steady in price. The trade-value per 
pound of these ingredients is reckoned from the current market 
prices of the standard articles which furnish them to commerce. 
The consumer, 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 1909 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, 1909, in ton lots at tide water in the states 
named. 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 1909. 

Cents 
per pound 

Nitrogen in nitrates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r6¾ 
in ammonia salts......................... 17 

Organic nitrogen in dry and fine ground fish, meat and 
blood, and in mixed fertilizers ... . 

in fine bone and tankage ......... . 
in coarse bone and tank age ....... . 

Phosphoric acid, water-soluble .................... . 
citrate-soluble ................... . 
in fine ground bone and tankage ... . 
in coarse bone and tankage ....... . 
in cotton seed meal, castor pomace 

and ashes ..................... . 
in mixed fertilizers, if insoluble in 

19 
19 
14 
4 
3¾ 
3¾ 
3 

3 

ammonium citrate . . . . . . . . . . . . . . 2 

Potash as high grade sulphate and in forms free from 
muriate or chlorides. . . . . . . . . . . . . . . . . . . . . . 5 

as muriate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4¼ 
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RULES FOR C\LCUL\TING VALU.\TION OF FERTILIZERS. 

The commercial valuation will be accurate enough as a means 
of comparison if the following rule is adopted: 

Multiply 3.8 by the percentage of nitrogen. 
Multiply 0.7 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 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 r.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, 

3.8 X 3.30, 
0.7 X 8.00, 
0.4 X I.00, 

I.OX 6.00, 

$r2 54 
5 60 

40 
6 00 

$24 54 

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 \vhich he must pay for all three constituents, whether 
needed or not. 

RESULTS OF INSPECTION. 

In 1908 attention was called to two matters concerning the 
marking of fertilizer packages which were, in the judgment of 
the Director of the Station, in violation of the law. Though 
these were not particularly serious it is gratifying to know that 
corrections have been made and the suggestions complied with. 



IO c,1AINE AGRICliLTUR;\L EXPERIMENT STATION. 1910. 

There has been no reason for thinking at any time during the 
past 15 years that commercial fertilizers have been offered in 
.:.\faine with fraudulent intent. The companies that have been 
doing business 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. 

l} sually the sample by the Station representatives is taken at 
the \Yarehousc from 8 to IO packages. The samples thus taken 
are carefully mixed and a pint jar filled from the mixture. 
\\~hen 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 goods are manufactured. 

The increase of home mixing: in the State has brought it about 
tl1at there are some people now engaged in making fertilizers 
for commercial purpose,; 1y1Jo arc not as efficiently eqt1ippecl 
either in their knowledge of the business or in their facilities 
as are the older manufacturers. It is perfectly possible to accu
rately compound fertilizers with a minimum of machinery so 
that the goods will be evenly mixed and in good mechanical 
condition. In order to do 1his, however, the person manu
facturing the goods nrn:-,t understand wbat he is about and 
kno\\" accurately tlie analysis of the materials that are entering 
into the makeup. 

\\'hilc on the whole the 311alyses here reported are exceed
ingly ~atisfactory there are a few instances in the case of goods 
that are apparently dry mixed that are quite otherwise. These 
cases are being investigated under the law and it does not seem 
proper to discuss them at any length or the brancls and makers 
by name until after tbey have been given the fullest oppor
tunity to present E:Yiclence that they may have. Reports have 
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come to us of bad mechanical condition, largely on the part of 
one manufacturer, and at present there seems to be justification 
for this complaint. Another manufacturer whose goods appear 
in the State for the first time has apparently signally failed m 
making good his claims. There is reason to believe that this 
,vas unintentional and clue to the mistakes or incompetency on 
the part of the person employed to manufacture the goods. 

The user of fertilizers should carefully study the results of 
the analyses given in this bulletin. The failure of a single 
sample to conform to its analysis may be no ~erious fault of 
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. \Vhile 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 many of the different 
brands made by the company whose fertilizer a man has been 
using do not conform within reasonable limits to their guaran
teed analysis he should carefully consider the advisability of 
getting goods from other manufacturers. 

In the tables that follow, the analyses of the samples of com
mercial fertilizers collected in the open market in the spring 
of 1909 by the Station representatives are given. The samples 
were drawn by experienced men and every precaution was 
taken to make sure 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 IO packages and where possible in the 
presence of a representative of the manufacturers. 
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Descriptive List of Station Samples, r909. 
==== 

Manufacturer, place of business and brand. 

AMERICAN AGRICULTURAL CHEMICAL CO., NEW YORK, N. Y. 
1459 A. A. Potato Grower ............................................• 
1072 A. A. C. Co.'s Aroostook Complete Manure ....................... . 
1405 A. A. C. Co.'s .Aroostook Complete Manure ....................... . 

1020 A. A. C. Co.'s Aroostook High Grade ............................. . 
1263 A. A. C. Co.'s Aroostook High Grade ............................. . 
1022 A. A. C. Co.'s Complete Manure with 10% Potash ................. . 
1339 A. A. C. Co.'s Complete Manure with 10 % Potash ................. . 

1140 A. A. C. Co.'s Grass & Oats Fertilizer ............................ . 
1221 A. A. C. Co.'s Grass & Oats Fertilizer ............................ . 
103\J A. A. C. Co.'s High Grade Fertilizer with 10'7o Potash ............. . 
11~2 A. A. C. Co.'s High Grado Fertilizer with 10% Potash ............. . 

13-!0 A. A. C. Co.'s Northe:rn Mainf! Potato Special. .................... . 
1394 A. A. C. Co.'s Northern Maine Potato Special ..................... . 
1095 A. A. C. Co.'s Peerless Potato Manure ...........................•• 
1144 A. A. C. Co.'s Peerless Potato Manure ............................ . 

1174 Bradlev's Alkaline B0111, with Potash ............................. . 
12Gl Rr::tt1ley's Alkaline Bon,, with Potash ............................. . 
1079 Bradley's Complete Manure for Potatoes & Vegetables ............ . 
1169 Bradley"s Complete Manure for Potatoes & Vegetables ............ . 

1006 Bradley's Complete Manure with 10 % Potash ..................... . 
1404 Bradley's Compl<ete 1\1:anure with 10% Potash ..................... . 
1096 Bradley's Corn Phosphate ........................................ . 
1181 Bradley's Corn Phosphate ........................................ . 

1100 Bradley's Eureka FertilizE,r ...................................... . 
1231 Bradley's Eureka Fertilizer ...................................... . 
l0S0IBradley's Niag-ara Phosphate .................................... . 
1228 Bradley's Niagara Phosphate .................................... . 

1076 Bradley's Potato Fertilizer ........................................ . 
1170 Bradley's Potato Fertilizer ....................................... . 
1172 Bradley's Potato Manure ....................................... . 
123:! Uradle~r's Potato Manure ................. ....................... . 

l 078 Bradley's XL Supcirphosphate of Lime ........................... . 
1183 Bradley's XL Superphosphate of Lime ........................... . 
1011,Clark's Cove Bay State Fertilizer ................................. . 
12G61Clark's Cove Bay State Fertilizer, for Seeding Down ................ . 

101 OIClarl{'s Cove Bay State Fertilizer G. G ............................. . 
12fi4 Clark's Cove Bay State :B'0rtilizer G. G ............................ . 
1460,Clark's Cove Defiance Complete Manure .......................... . 

10291Clark's Cove Great Plnnet Manure AA ............................ . 
1379!Clark's Cove Great Planet Manure AA ............................ . 
1033 Clark's Cove King Phillip Alkaline Guano for All Crops ........... . 
1252 Clark's Cove King Phillip Alkaline Guano for All Crops ........... . 

1004 Clark's Cove Potato fi'ertilizer ................................... . 
12fi5 Clark's Cove Potato Fertilizer ................................... . 
lOnl .Clark's Cove Potato Manure ..................................... . 
1249IClark's Cove Potato Manure ..................................... . 

l0161Cleveland Fertilizer for All Crops ................................ . 
10l4jCleveland High Grnde Complete Manure .......................... . 
103S Cleveland Potato Phcrnphate ..................................... . 
1246iCleveland Potato Phosphate ..................................... . 
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Analysis of Station Samples, 1909. 
==:======'----===cc=====-=--~-----'-----===;;=c~=-c 

1

1 
Phosphoric Acid. II Potash. Nitrogen. 

I-------T-o-ta_l_._l _________ A_v_a_i_la_b_le-.-1--T-o-ta_l_._l 

1 Ir ci ":l ci 1 -----~-i 
_. .§ 3 ,d ~ ,d ~ I ~ 
~ ' ~ g: "2 A ~ § ~ II ~ 
~ 1. ;g ~ E g 5 g g I ~ 

--~----~----
I 

1459 0.17 1.07 3.28 3. 70 
1072 0.12 0.90 2.68 2.47 
1405 0.87...... 2.27 2.47 

1020 0.12 0.40 4.18 4.12 
12631 0.09 0.69 4.08 4.12 
1022·

1 

0.08 1.49 3Acl 3 30 

:::~1 .. ~:94 ...... 3 221::3.30 

i6~§h:o-i 1 22 ··ii 02 2.40 
1182 0.19 0.19 2 5612.40 

1340 () 10 0. 771 3.82 3. 70, 
1394 0 15 1. 77 3 95 3. 70 
1095 0 08 1 161 3.32 3.29 
1144 0 14 0.62 3.46 3.29 

1174 ........... ·I· .......... . 
1261 ................. . 
1079 0.08 1.061 3.50 3.30 
1169 0.10 0.25 3.34 3.30 

1006 

i6gii 
11811 

1100\ 
1231 
10801 1228 

1076'1 
1170 
1172 
1232 

1078 
1183 
1011 
1256 

0.09 0.28 
0.16 0.19 
0.14 0.18 
0.15 0.71 

0.20 ..... . 
0.29 ..... . 
0.27 ..... . 
0.21 ..... . 

0.15 0.11·1 
0.10 0.36 
0.20 0.071 
0.24 ...... 

0.15 0.80. 
0.22 0.65 
0.24 0.79 
0.30 .... 

3.08 3.30 
3.26 3.30 
2.30 2.06 
2.48 2.06 

1.20 1.03 
1.10 1.03 
1.24 0.82 
0. 90 0.82 

2.32 2.06 
2.44 2.06 
2.86 2.50 
1.80 2.50 

2.74 2.50 
2.82 2.50 
2.62 2.50 
1.22 1.03 

1010 0.24 . . . . . . 2.10 2.06 
1254 0.12 0.58 2.12 2.06 
1460 0.23 . . . . . . 1. 31 0. 82 

1029 0.22 0.91 3.37 
1379 0.70...... 3.08 
1033 0.18 . . . . . . 1.26 
1252 0.30 . . . . . . 1.08 

1004 0.26 0.44 2.40 
1255 0.16...... 2.08 
1061 0.22, 0. 74 2.40 
1249 0.24...... 2.62 

1016 0.17...... 1.33 
1014 0.16 0.80 3.40 
1035 0.20 0.53 2.36 
1246 0.22 0.5G 2.18 

3.301 u~
1

1 

1.03 

2.06 
2.06 
2.50 
2.50 

1.03 
3.30 
2.06 
2.061 

I 
4.34 
2.60 
4.96 

I 
2.961· 2.91 7.30 7.00 10.21 9.00 9.03 10.00 
4.22 2.19 6.82 6.00 9.01...... 10.27 10.00 
1.70 1.28 6.66 6.00 7.94...... 9.06 10.00 

5.39 
4.90 
4.49 
5.55 

1.611 2.40 7.00 7.00 9.40. .. . . . 6.86 7.00 
2.18, 2.74 7.08 7.00 9.82. .. . . . 7.19 7.00 
1.91 1.47 6.40 6.00 7.87 7.00 9.34 10.00 
1.74 1.37 7.29 6.00 8.66 7.00 · 9.65 10.00 

7.69 3.45 2.32 11.14 11.00 
7.53 3.61 2.23 11.14 11.00 
2.79 4.44 2.92 7.231 6.00 
3.60 3.41 2.00 7.01 6.00 

13.46 ..... . 
13.37 ..... . 
10.15 7.00 

9.01 7.00 

10.211 ...... 1 3.86 3.45 2.90 7.31 7.00 
4.91 2.69 1.81 7.60 7.00 
6.12 2.40 2.51 8.52 8.00 
3.43 5.10 2.86 8.53 8.00 

ii:6~1::::::1 
11.39 ..... · I 

8.21 
7 .45 
6.46 
5.90 

4.22 

Ull 
4.43 
3.43 
2.81 
3.11 

5.58 
6.25 
2.58 
2.42 

3.17 
3.19 
2.02 
2.85 

2.23 11.38 11.00 
2.42 10.64 11.00 
2.52 8.48 8.00 
2.30 8. 75 8.00 

2.66 1.31 
2.92 1.53 
2.50 2.60 
2.62 2.58 

6.88 6.00 
6.51 6.00 
8.13 8.00 
8.23 8.00 

13.61 12.00 
13.06 12.001 
11.00 9.00 
11.05 9.00i 

8.19 7.001 
8.04 7.001 

10.73 10.00 
10.81 10.00. 

4.29 
4. 93 
4.19 
4.25 

2.61 
2.55 
2.77 
2.45 

8.72 
8.36 
7.00 
7 .36 

8.00 11.33 
8.00 10.91 
7.00 9.77 
7.00 9.81 

10 oo! 
10.001 

8.001 
8.001 

2.61 2.97 8.19 
2.84 2.54 9.09 
5.90 3.16 8.48 
3.68 2.59 6.10 

10.00[' 
10.00 

8.001' 
8.00 

7.12 2.55 
6.94 4.10 
6.81 2.91 
3.35 5.35 

3.07 9.67 
1.82 11.04 
2.80 9.72 
2.78 8.70 

8.00111.16 
8.00 11.63 
6.00 11.6.J 
6.001 8.69 

9.00 12.74 
9.00 12.86 
9.00 12.52 
8.00 11.48 

11.001' 11.00 
11.00 
10.00 

10.00
1 

10.00 
5.53 
4.95 
3.46 

2.33 
3.21 
3. 97 

2.84 7.86 8.00 10.70 
3.00 8.16 8.00 11.16 
2.78 7.43 7.00 10.21 8.00 

5.50 2.63 2.60 8.13 8.00 10. 73 9.00 
5. 79 3.65 0.64 9.44 8.00 10.08 9.00 
4.96 3.20 2.80 8.16 8.00 10.96 10.00 
3.54 4.66 2.77 8.20 8.00 10.97 10.00 

6.07 2.1,5 2. 78 8.22 8.00 11.00 10.00 
4.99 3.01 3.64 8.00 8.00 11.64 10.00 
2.68 4.49 3.24 7.17 6.00 10.41 8.00 
2.07 4.34 2.36 6.41 6.00 8. 77 8.00 

4.54 3.94 2.68 8.48 8.00 11.16 10.00 
5.99 2.61 2.64 8.60 8.00 11.24 9.00 
6.07 2.61 2.69 8.68 8.00 11.37 10.001 
5.36 3. 78 2.77 9.14 8.00 11.91 10.00 

2.21 2.00 
2.10 2.00 

10.15 10.00 
9.63 10.00 

10.11 10.00 
9.80 10.00 
7.29 7.00 
6.70 7.00 

1. 94 2.00 
2.33 2.00 
6.60 7.0() 
6.75 7.00 

10.06 10.00 
10.19 10.00 
1. 9311.50-
1. 78 1.50 

2.25 2.00 
2.00 2.00 
1.28 1.00 
1.22 1.00 

3.33 3.00 
3.26 3.00 
5.50 5.00 
4.86 5.00 

2.36 2.00 
2.39 2.00 
2.34 2.00 
1.88 2.00 

1.82 1.50 
1. 90 1.50 
1.69 1.00 

7.42 7.00, 
6.71 7.00 
2.08 2.00 
1.89 2.00 

3.44 3.00 
3.28 3.00 
5.87 5.00 
4. 72 5.0() 

2.35 2.00 
6.83 7.00 
3.24 3.00 
3.08 3.00 
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Dcscriptii,e List of Station Samples, I909 . 

Manufacturer, place of business and brand. 

----- ------------- ------ ------~---- - ---- ------

1245iCle,·eland Super-phosphate . . . . . . . . . . . . . . . ............. • .. • 
1osn1crocker's Ammoniat,"d Corn Phosphate... . ...................... . 
1141 1Crocker's Ammoniated Corn Phosphate ........................... . 

1110\crockcr's Aroostook Potato Special. .............................. . 
1171 Crocker's Aroostook Pntato Special. .............................. . 
110!.'[Crockcr's ;\"cw Rinil Ammoniated Snper-pl1osphate ............... . 
11/S;Crocker'.s Ne·w Rival An11noniatcd Super-phosphate ............... . 

10, 1
1
1c1·ocker's Potato, Hop & 'Tobacco J>hosphate ...................... . 

l~f-i:": :c1·ocker's Potato, Hop & 'Tobacco Phospl1at,: ........ .............. . 
lllljCrocker's 8pecial Potato l\Ianure ........................ . 
l:!l'.J Crocker's Special Potato I\tanure ......................... . 

10~~:C;umberland Potato J~crtilizer ........................... . 
12,JG\Cumberland Potato J, ert1!1zer ............................. . 
108(; Cumberland Super-phosphate .................................... . 
1~ 0 ~. Cun1 bcrland Supcr-pLosp11 ate .................................... . 

I . 1070
1 
narl1ng's Blood, Boni~ ,(~ Potash .... .............................. . 

14031Darling's Bloocl, Born, 8, Potash .................................. . 
10941Great Eastern General Fertilizer ................................. . 
1~22 :Great Eastern General Fertilizer . ................................ . 

I 
1107 Great Eastern High Grade Potato Manure ........................ . 
13881Great Eastern High Grade Potato Manure ........................ . 
1406[Great Eastern High Grade Potato Manure ........................ . 

1071!\Gre:ct Eastern Northern Corn Special. ............................ . 
1142 Cl-reat J<:astern Northern Corn Special. ............................ . 
1069,Cl-reat Eastern Potato l\fnnure ................................... . 
12011Great }jastern Potato Manure ................................... . 

1097
1
Lazaretto Aroostook Potato Guano ............................... . 

1463 Lazaretto Corn Guano ........................................... . 
1073 Lazaretto High Grad,, Potato Guano ............. , ............... . 
1352 Lazaretto High Grade Potato Guano...... . ..................... . 

1075 Lazaretto Propeller Potato Guano ................................ . 
14G4 Otis' Potato Fertilizer ................... . 
145G Otis' Super-phosphate ................... . 

J 053 Pacific Hone & Polasl1 ........................................... . 
1147 Pacific Bone & Potash ........................................... . 
1012 Pacific Grass & Grain Pertilizer ... ....................... . 
1146 Pacific Grass & Grain Fertilizer .......................... . 

1021 Pacific High Grade General Fertilizer ............................ , 
1153 Pacific Nobsque Guano :for All Crops....... . . . . . . . . . . . . . . . . . .... . 
1062 Pacific Potato Special. ......................................... . 
124 7 Pacific Potato Special ........................................... . 

1093 Packer's Union Animal Corn Fertilizer ........................... . 
1200 Packer's Union Animal Corn Fertiliz,,r ........................... . 
1341 Packer':; Union Gardner's Complete Manure ...................... . 

1112\Packer's Union Pofato Manure ................................... . 
1203 Packer's Union Potato Manure ................................... . 
1220 Packer's Union Potato Manure ................................... . 

1066[Packer's Union Universal Fertilizer .............................. . 
12021Pack0r's Union Universal Fertilizer .............................. . 
ll261Quinnipiac Corn Manuro ......................................... . 
1253/Qninnipiac Corn Manure ......................................... . 
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Analysis of Station Samples, 1909_ 

Nitrogen_ I Phosphoric Acicl_ 

/i 

Potash_ 

Total. Availab]e_ Total. 
,.; 
C) 
,0 ,; s -2 '" 'd 'lj 'd s:i 

" " C) C) 0 

" 
C $ $ 'd c5 $ "' 3 

" 
s ~ 'S " c5 {: :;5 

'd " sci ci 'd " _;:: s "' :;5 C: i': i': d z ,.. C) c " " " ;:; 
d -""1 a "' " > " "' " "' " "' ~ 0 " 0 C) ] 0 " 0 C: 0 " 00 -""1 F, CJ w i:c Pa c:J Pa :::, I :=, ::, 

I I 

0_15 - 2_061
1 

I 
1_77! 1245 0_17 2_05 4_33 3_42 2_s7 s_25 s_oo 11_12, 10.00 1.50 

1089 0_12_ ...... 2_05 2_05, 5_51 2_33 2_49 8.44 s_oo 10_931 _ - - - - - 1.801 
1.50 

1141 0_07 0_09 2_02 2_061 4_ 72 3_12: 2_93 7_34 s_oo 10_77 - - - - - - 1.86 1.50 
I 

1110 0_09 0_87 2_54 2_061 6_06 3_66, 2_55 9_72 s_oo 12.27, ...... 5_ss. 5_00 
1171 0_23 ...... 2_35 2_06 3 _ 78 4_79• 2_93 8.57 s_oo 11.501- - - - - - 5_27 5_00 
1109 0_13 ...... 1.44 1.031 5_ 91 2_ 71, 3 _11 3_52 s_oo 11-731----- 2_03 2_00 
1175 0_26 ...... 1.18 1.031 I 3. 72 4_ 67 1 2. TO 3_39 s_oo 11.09 - - - - - 2_19 2_00 

1074 0_ 13 ...... 2_56 2_051 5_591 2_53 2. 97 3_12 s_oo 11.09 . . . . . . 3_35 3_00 
1265 o_ 15 0_63 2_10 2_06, 6_56 2_32 2_49 s_ss s_oo 11_37 . ' . . . . 3.23 3_00 
1111 0_07 1.29 3_18 3_29 4_351 2.11 1.26 7 _06 6_00 8_32 ..... 10_47 10_00 
1219 0_ 13 Q_561 2_94 3_291 4_321 2_33 2.25 G.65 6_00 3_90 ...... 9_93 10_00 

1092 0_16 0_54 2_36 2_06 5_99! 2.27 2_s, 8_26 s_oo 11.13 10.00 3_24 3_00 
1236 0_15 

--::::1 
2_32 2_06 11 5.45; 2_2s 3_37 7. 73 8_001 11.60 10_00 3_29 3_00 

1086 0_10 2_12 2_06il 5_14 2.46 2.2.J 8_60 8_00 10_s.J 10_00 1.67 1.50 
1233 0_14 2_08 

: ::11 
4_ 74 2.91 3.02 7. 71 s_oo! 10_73 10_00 1.79 1.50 

1070 0_15 0_59 4_34 5_53 2_25 2.55 I. 78 7_00110_33 s_oo 7_08 7_00 
1403 0-15 1. 92 3_ 99 4_10'1 3. 75 5_21 0_61 3_95 7_00 9_57 3_00 7 _51 7_00 
1094 0_15 ······ 1.38 o_s2 6_01, 2_52 2_59 3_53 s_oo 11_22 4_01 4_00 
1222 0_21 ······ 1.04 o_s2 ! 4_63; 3_50 - 2_55 3_23 s_oo, 10_1s ..... 4_15 4_00 

1107 0_07 1.34 3_26 3_29: 4-15; 2.46 1.28 6_ 91 6_00 s_19 .... -- 10_1s 10_00 
1388 0_17 1.43 2_93 3_29 3_411 2_30 1.80 5. 711 6_00 7_51' - ____ 9_ 79 10_00 
1406 0.22 0_38 3_20 3_29 i 3_08: 3.46 1._51 5_54 6_00 8_05 ...... 10_41 lQ_00 

0_12 ______ I 
5_611 1.85 1071 2_2s 2_05, 2_s1 2_36 8_42 8_00 10_78 ..... 1 _50 

1142 0_09 o_ 97 2_04 2_06 1 5_12 3_12 3_05 3_24 s_oo 11_29 ...... 1. 95 1.50 
1069 0_15 0_61 2_3s 2.0G 5_5si 2_49 2_ 98 8_07 s_oo 11_05 ..... 3_19 3_00 
120li 0.27 ...... 2.22 2_06 5.02! 2_s4 3_ 96 ,_86 8_00 11_32 . ... 3_23 3_00 

I I 

1097 0_14 ...... 1.08 o_s2 6_0.j 2_87 2_61 g_ 91 8_00 11_52 ··••·· 4_11 4_00 
1463 0-14 0_53 2_26 ui: ;j_30 2_98 2_ 96 s_28 8_00111-24 ...... 3_26 2_00 
1073 0_07 1.37 3_52 4_43, 2.17 1.19 6_60 G_oo 7_ 79 9_ 91 lQ_00 
1352 0_15 1.33 3_30 3_29 I 5-171 1.88 1.28 7_05 6_00 8_33 10_19 lQ_00 

I I 

1075 0_12 0_24 2_82 2_or, 5_32i 3_05 2_ 37 3_37 8_001 10_ 74 ...... 7_11_ 5_00 
1454 0_13 0_28 2_31 2_06 G_ 761 2_51 2. 76 9_27 s_oo 12_03 10_00 3_24 1 3_00 
1455 0_17 ...... 2,45 2_061' 6_621 2_2s 2_ 55 3_90 8_00 11_45 10_00 1. 97 1.50 

1053 - - - - - - I! 3_15 2_ 51 11_34 10_00 l:3_85 11_00 1.73 2_00 ...... ...... ------I u~I 1147 - - - - - - ...... - - - - - -I 2_93 2_11 11_22 10_00 13_33 11_00 2_09 2_00 

m~1 0_25 1.20 0_8211 3_04 5_11 2_19 8_15 7_00 10_34 s_oo 1.27 1.00 
0_13 ...... 1.36 o_s2 i 3_29 5_35 2_09 8_6.J 7_00 10_ 73 s_oo 1.44 1.00 

10211 0_09 1.37 3_58 3_301' 5_64, 2_44 2_ 96 s_os 8_00 11.04 9_00 7_31, 7_00 
1153 0_32 ...... 1.24 1.03 I 3_ 911 4.42 2. 72 3_33 s_oo 11.05 10_00 2_23 2_00 
1062 0_1s 0_54 2_s2 

2_061, 
5_33 2.75 2_86 8_58 s_ool 11_44 10.00 3_2s 3.00 

1247 0_14 0_12 2_12 2_06 I 5_10 2_90 3_ 78 s_oo s_ool 11_ 78 10_00 2_95 3_00 

1093 0_12 0_09 2_ss 2_06' 7_00 2_04 2_03 9_04 s_ool 11_12 ...... 2_34 2_00 
1200 0_19 0_39 2_82 2_061 7_35 2_55 · 2_55 9_91 s_oo 12_45 ...... 2_27 2_00 
1341 1.04 ...... 2_30 2_47, 3_30 3_37 3.44 6_67 6_00 10_11 . .... 10_50 10_00 

11121 
0_20 0_60 2_32 2_06 1 5_ 77 2_57 2_55 3_34 s_oo lQ_Q0 ...... 6_ 76 5_00 

1203 0_2s 0_59 2_06 2_06 3_57 4_55 2_91 3_32 s_oo 11_23 ...... 5_88 6_00 
1220 0_26 0_54 2_04 2_06 3_19 5_04 2_78 3_23 s_oo 11_01 ...... 6_03 5_00 

10661 0_16 0_12 1.34 o_s2 5_53 2_54 2_11 9_17 s_oo 11_23 ...... 3_ 74 4_00 
1202 0_21 ...... 1.10 o_s2 4_47 4_03 2_35 3_50 s_oo 10_86 . ..... 4_53 4_00 

11261 
0_14 ···•·· 2_16 2_061 6_25 3_12 1.49 9_37 s_oo 10-86 10_00 1.83 1.50 

1253 0_12 0_30 2_06 2_06 4_s5 3_1s
1 

3_2s 3_03 s_oo 11_31 10_00 1.68 1.5 0 
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Descripti1;e List of Station Sal1lples, r909. 

~Ian11facturcr, place of business ancl b1·and. 

1127 Quinnipiac Market Garden Manure ............................... . 
1387 Quinnipiac Market Garden Manure ............................... . 
1243 Quinnipiac Potato Manure ...................................... •. 

ll 99 Quinnipiac Potato Phosphate ................................... • •. 
12·18 Quinnipiac Potato Phosphate ..................................... . 
10:JI Rc'ad's Farmers' Friend Snper-phosphatc ............... , ......... . 
1258 nead's Farmers' Friend Super-phosphate ......................... . 

1_02s1·nead's 
1155 Head's 
103GIRcad's 1150 Read's 

1025 Read's 
1154 Read's 
1156 Read's 
1260 Read's 

High Grade Farmers' Friend Super-phosphate ............. . 
High Grade Farmers' Friend Super-phosphate ............. . 
Potato l\Ianure. , ........................................ , 
Potato J\lanun,. . ........................................ . 

Practical Potato Special Fer1 ilizer ......................... . 
Practical Potato Sp<'cial Fertilizer ......................... . 
Standard Superphosphatc ................................. . 
Standard Superphosphate ................................. . 

1032 Read's Sure Catch Fertilizer ..................................... . 
1259 Read's Sure Catch Fertilizer .....................................• 
10181Read's V'egctable & Vin,:~ Fertilizer ............................... . 
1151,Rcad's YegetabJ,3 & Vin,, Fertilizer ............................... . 

11491Soluble Pacific Guano ..... , ...................................... . 
1250 Soluble Pacific Guano ..... , ...................................... . 
1030 Standard A Brand........ . ..................................... . 
1242 Standard A Brand ............................................... . 

1031 Starnlnrd Bone & Potash .. , ...................................... . 
12:rn Standard Bone & Potasb ......................................... . 
114R Starnlard Complete Manure ...................................... . 
1338 Standard Complete Manure ....................... , .............. . 

1046,Standard Fertilizer .............................. , .............. . 
llfiR 1Standard Fertilizer .............................. , .............. . 
1023 Starnlard Guano for .\11 Cro])s .................................. . 
1~35 Standard Guano for All Crops ................................... . 

llfi9 Standard Special for Potatoes .................................... . 
12(;2 Stnndard Spehal for Potatoes .................................... . 
12:l'i '\\'illiams & Clark Am-,ricus Ammoniated Bone Super-phosphate ... . 

1241 ,Villiams & Clark Americus Corn Phosphate ....... , .............. . 
1238 ,Yilliams & Clarie Americus Higb Grade Special. ... , .............. . 
1240 ,Villi ams & Clark Americus Potato Manure ....................... . 
1234 ,Villiams & Clark Royal Bone Phosphate for All Crops ............ . 

AR:VIOUR FERTJLIZJDR WORKS, BALTIMORE MD. 
1433 All Soluble ......................................... .' ........... . 
134 7 Bone, Blood and Potash ................... , ..................... . 
14:l4 Bone. Blood and Potash ................... , ..................... . 

1299 Complete Potato Ferti1izer ................. , ..................... . 
1348 Complete Potato Fertiiize,,... . . . . . . . . . . . . . . . .................... . 
1301 Fruit & Root Crop Special. ................ , ..................... . 

1302 Grain Grower . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 
1349 Grain Grower .................................................. . 
1432 High Grade Potato, ....................... , ..................... . 
1300 ,Vheat, Corn & Oat Special ............... . 

I 
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Analysis of Station Samples, r909. 

1121\ 0.09 1.51 3.36 3.30 
1387 0.10 0.72 3.02 3.30 
1243 0.24 1.02 3.00 2.50 

1199 0.13 .. .. . 2.14 2.06 
1248 0.15 0.37 2.04 2.06 

ml gJil g:~~ t~i ~:g~ 
1028 0.08 1.18 3.38 3.30 
1155 0.08 1.43 3.60 3.30 
1036 0.07] 1.18 2.70 2.40 
1150 0.221 0.10 2.68 2.40 

m~I gJ![:::::: u~ gJt 
1156 0.20 0.15 1.401 0.82 
1260 0.19 .. .. . 1.10 0.82 

I I 

tg~~ : : : .. ·: · : : ·: I -- --
1013 0.23 ... --1 2.23j 2 06 
1151 0.19 . . . . 2.281 2.061 

1149 0.18 0.69 2.48 2.06 
1250 0.15 0.63 2.14 2.06 
1030 0.09 .. .. .. 1.18 0.82 
1242 0.30.... 0.94 0.82 

1031 ...................... .. 
1239 .. .. .. . .......... .. mi g:~1 i:~~ u~ ug 
1046 0.14 0.08 
1158 0.18 0.48 
1023 0.19 .. .. 
1235 0.29 .... . 

1159 0.10 0.08 2.40 2.06 
1262 0.16 0.34 2.10 2.06 
1237 0.14 1.00 2.98 2.50 

1241 0.10 0.32 2.18 2.06 
1238 0.11 0.69 3.28 3.30 
12401 0.15 0.37 2.38 2.06 
1234 0.31 .. .. . 1.10 1.03 

I 

1433 0.19 
1347 0.38 
1434 1.00 

1299 0. 73 
1348 0. 74 
1301 0.12 

0.19, 2.53 2.88 
1. 031 4.14 4.11 
1.44 3.52 4.11 

0.731' 3.08 3.29 
0.18 3.22 . 3.29 
0.381 1.64 1.65 

1302 0.05 .... .. 1.39 1.65 
1. 94 1. 65 
1.70 1.65 
0.82 0.82 

1349 0.07, .... . 

1300 0.04 .... .. 
1432 0.881 .... .. 

6.32 
4.72 
2.36 

5.90 
5.18 
6.18 
4.63 

l.8s\ 
3. 931 4.00 

2.59 
2. 97 
2.89 
3.48 

2.07 8,20 8.00 10.27 9.00 
2.96 8.65 8.00 11.61 9.00 
2.64 6.36 6.00 9.00 8.CO 

2.55 8.49 8.00 11.04 10.00 
3.76 8.15 8.00 11.91 10.00 
2.66 9.07 8.00 11,73110.00 
3.74 8.11 8.00 11.85! 10.00 

4.53 2.75 1.25 
4.85 1.821 1.66 
2.81 4.27 3.06 
3.17 4.17 2.64 

7.28 
6.67 
7.08 
7 .34 

6.00 8.53 
6.00 8.33 
6.00 10.14 
6.00 9.98 

7.001· 
7.00 
7.00 
7.00 I 

4.32 3,79 1.96 8.11 4.00 10.07 
4.29 3 32 2.25 7.61 4.00 9.86 
4.77 3.56 2.36 8.33 8,00 10.69 
4.45 3.16 2.71 7.61 8.00 10.32 

5.oo I 
5.00, 

10.00 
10.00 

7.40 
7.50 
4.65 

2.441 

5.2.5 
5.02 1 

3 .46 
2.89 

3.17 
3.071 
2.02 
4.68 

2.901 
3.15 
4.10 
4.55 

2.82 10.57 10.00 13.39 11.00 
2.62 10,57 10.00 13.19 11.00 
0.75 6.67 8.00 7.42 10.00 
3.60 7,12 8.00 10.72 10.00 

2.44 8.15 8.00 10.59 10.00 
3.25 8.17 8.00 11.42 10.00 
3.07 7.56 7.00 10.63 8.00 
2.64 7.44 7.00 10.08 8.00 

7.35 3.34 3.42 10.69 10.00 14.11 11.00 
7.73 3.03 2.30 10_79 10.00 13.09 11.00 I 
6.48 2.13 1.95 8.61 8.00 10,56 9.00 
6.49 2.06 1.47 8.55 8.00 10.02 9.00 

5.77 2.26 2.65 8.03 8.00 10.68 10.00 I 
5.31 3.03 2.31 8.34 8.00 10.65 10.00 
4.51, 3.98 2.64 8.49 8,00 11.13 10.00 
3.70 4.63 2.76 8.33 8.00 11.09 10.00 

6.05 2.80 2.36 8.85 8.00 11.21 10.00 
4.94 2.80 3.88 7.74 8.00 11.62 10.00 
6.73 2.74 2.97 9.47 9.00 12.44 11.00 

5.15 3.29 2.95 
6.40 2.11 1.59 
5.18 2.98 3.83 
3.45 4.77 2.91 

5.71 2.00 1.75 
6.79 1.83 0.74 
5. 74 1.88 0.84 

8.44 
8.51 
8 161 
8.221 

7. 71 
8.62 
7.62 

8.00 11.39 
8.00 10.10 
8.00 11.99 
8.00 11.13 

8.00 9.46 
8,00 9.36 
8.00 8.46 

10.00 
9.00 

10.ool 
10.001 

tggj 
9.00 

5.61 1.07 0.80 6.68 6.00 7.48 7.00 
5.65 0.97 0.64 6.62 6.00 7.26 7,00 
6. 70 1.52 1.38 8.22 8,00 9.60 9.00 

6.22 2.15 1.68 8.371 8.00 10.05 9.00 
6.19 2.04 1.63 8.23 8.00 9.86 9.00 
4.61 3.53 0.55 8.14. 8.00 8.69 9.00 
5.17 1.91 1.21 7.081 7,00 8.29 8.00 

17 

6.891 7.00 
7.50 7.00 
4.86 5.00 

3.45 3.00 
3.15 3.00 
3.25 3.00 
3.19 3.00 

9.91 10.00 
9.26 10.00 
9.69 10.00 
9.79 10.00 

9.45 8.00 
7.30 8.00 
4. 53 4.00 
5.58 4.00 

1.91 2.00 
2.27 2.00 
9.12 6.00 
6.00 6.00 

1.81 1.50 
1. 78 1.50 
1.48 1.00 
1. 46 1.00 

1. 79 2.00 
2.11 2.00 
6.85 7.00 
7.11 7.00 

1.691 1.50 
1.85 1.50 
1.98' 2.00 
2.03 2.00 

3.32 3.00 
3.25 3.00 
2.25 2.00 

1.72 1.50 
6.67 7.00 
3.01 3.00 
2.01 2.00 

4.26 4.00 
6.83, 7.00 
7.971 7.00 

9.63110.00 
9.61 10.00 
5.06 5.00 

~Si1 tgg 
9.71110.00 
1.211 1.00 
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Descriptive List of Station Samples, I909. 
===----==--==-----= 

,.; 
<lJ 

,Q 

a 
§ Manufacturer, place of business and brand. 

BOWKER FERT1LIZFJR CO., BOSTON, MASS. 
134fiiBowker's Bone, Blood and Potash ........... • .... •••••••·········· 
1401 Bowker's Bone, Blood and Potash ........... • .... •.••.••••··•····· 
1001 Bowker's Bone & Pot.ash, Square Brand ..... ••••••••••············ 
12,6 BmYker's Bone & Pota:;h, Square Brand ............ •••••··•••··•·• 

1343 Bo,Yker's Complete JYI:,nure for Potatoes and Vegetables ....... •••• 
1400 nowker's Complete Manure for Potatoes and Vegetables ...... • • • • · 
llR~l Bovyker's Corn Phospliate ........................ . , ........ • • .. • • • • 
12,, Bowkcr's Corn Phosplrnte ......................... • ...... •. • • • • • · 

J 08, Bowkor·s Early Potato Manure........... . . . . . . . . . ..... • • • •. • • • • · 
134-llBowker·s Early Potato M:,rrnre ................................... . 
1Jgfi:BovYker's Farm and Garden Phospl1ate .......... _ ............ •. • • • 
1Z 7 ~IBovvkor's :Farm and GardEin Phosphate . ............... • . • • • • . • • • • · 

12751Bowkor's Fresh Ground Bone ........................... • ... •••••· 
llnl IBowker's Hill & Drill Phosphate ................................. . 
1~,D Bowker's Hill & Drill Phosphate ................................. • 

I 10071Bo\\·ker's Market Garden Fertilizer ............................... . 
12861Bowker's Market Garclen Fert.iJi7,cr ............................... • 
11861TJo\\·ker's Potasri Done ....................................... ; .... . 
12S2'Cowker's Potash Bone ........................................... . 

1045 Bowker's Potasl1 or Staple PhosphatP ..................... . 
11 n Bowker's Potato and Vegetable Fertilizer ........................ . 
1280 Bowkcr's Potato and Vegetable FertiJi7,er..... . . . . . . . . . . . . . . .... . 

1085 Howker's Potato and VegM2ble Phosphate ........................ . 
1190 Bowker's Potato and Vegetable Phosphate ........................ . 
ll 9o1Bowker's Superphosphate with Potash ............................ . 
1281 Bowker's Superphosphate with Potash ............................ . 

10421Bowker's Sure Crop Phosphnte ................................... . 
J 187 Bowker's Sure Crop Phosphate ................................... . 
14651Bowkcr's Sure Crop Phosphate ................................... . 

1273 St.ockhridgc's Manure A for Potatoes, etc ......................... . 
14081Stockbridge's Manure A for Potatoes, etc ......................... . 

1084!Stockbridge's Special Complete Manure for Corn and all Grain Crops, 
I etc. . ........................................................•• 

1270 /St~f:b~i~-~e_'~. s~::i_,'.1. ::~.'~~:~:~ _lY.r~~-''.~e- ~'.):. ~~:~. ~~~- ~~l. ~r-~i:'. ?.r~~-s: 
10641Stockbridge's Special Complet,o Manure for Potatoes & Vegetables, 

I r•tf'. . .................. , , ..................................... . 
11971Stockbridge's Specinl Complet<, Manure for Potatoes & Vegetables, 

I etc . .......................................................... . 
I 

10831Stockbridge's Special Comp!Pte Manure for Quick Growth and for 
I Forcing ...............................................•....... 

1198[Stockbridge's Special Complete Manure for Quick Growth and for 
I Forcing .....................................................•. 

10821Stockbridge's Special Complete Manure for Seeding Down, Perma-
1 nent Dressing & Legumes............... . .. .. . . 

1195[Stockbridge's Special Complete Manure for S~eding· D~w·n'. · Pe·r;,;~: 
I nent Dressing & Legumes ..................................... . 
I 
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Analysis of Station Samples, I909. 

___ N_,_·t_ro_g_e_n_. ___ 
11 
______ P_h_o_s_p_h_or_i_c_A_c_i_d_. ____ [ I Potash. 

A vailablo. Total. I 
,d ,d "' 

rd a3 ~ ~ 12 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
c.l@ g ~ 5 go~ 

Total. 

H ~ R V R ~ I R I ~ 
----~----------"--~-----~-------'-----'------

1345 0.12 1.82 4.22 4.11 
1401 0.26 1.68 4.06 4.11 
1001 0.20...... 1.86 1.65 
1276 0,20 0.22 1.76 1.65 

4.13 
4. 78 
1.50 
5.31 

3,641 
3.111 
4.98j 
3,19 

1.34 
1.31 
5.32 
2.55 

7,77 7,00 9.11 9.00 
7.89 7.00 9.20 9,00 
6.48 6.00 11.80 7.00 
8.50 6.00 11.05 7.00 

7.26 
7.48 
2.15 
2.11 

7.00 
7.00 
2.00 
2.00 

1343 0.23 1.50 3.42 3.29 
1400 0.20 1,27 3.16 3.29 
1189 0.16 .. . . .. 1.98 1.65 
1277 0.20, .... , 1.44 1.65 

4,47 2.46 1.70 6.93,1 6.00 8.63 7.00 9.61 10.00 
2.74 4,01 1.81 6.75, 6.00 8.56 7.00 10.38 10.00 
4,37 3.48 4.06 7.85 8.00 11.91 9.00 2.20 2.00 
5.50 2,53 2.30 8.03 8.00 10.33 9.00 2.17 2.00 

1087 0.09 1.33 3, 78 3.29 
1344 0.66 0,12 3.70 3,29 
1185 0.14 0.05 2,34 1.65 
1278 0.33 0.07 1.80 1.65 

6.38 1.67 2.60 8.05 8.00 10,65' 9.00 6,83 7.00 
5.39 3.23 1.79 8.62 8.50 10.411 9.00 7.72 7.00 
4.42 3. 72 4,06 8.14 8.00 12.20 9,00 2.21 2.00 
3.54 4.50 3,00 8.04 8.00 11.041 9.00 2.20 2.00 

1275 0.10...... 3,14 
1191 0.17' 0.05i 2.82 
1279 0.90 0.28 2.58 

U~
1 

··1:001 .. ,;·s5 ··:z:so ·g:s5i-·i>:oo, iUf i6:~8, ·:z::i,j 2.00 
2.471 7.611 ;i:751 2.58 10,361 9.00 12.94 10.00 2,10 2.00 

.1007 0,12 1.30 3.18 2.47" 5.48 3,03 1.29, 8.511 6.00 9.80 7.00 10.01 10.00 
1286 0.20 0,49 2.62 2.47 3.91 2.78! 1.08: 6.691 6.00 7,77 7.00 10.82 10.00 
1
12

18
82

6! o
0

._4
1
o
1 

·.·.· .. ·.··. 
1
1.2

0
~ 0

0
_.8
82

2: 3.84 4
2

._~.
6
5_ 2.901 s.19: 6.oo 11.09 8.oo 2.14' 2.00 

I 

. ~ 6.17 " 2.51 8,531 6.00 11.04· 8.00, 2.28 2.00 

1045 0.25, ...... L241 0.82: 3.97' 4.221 2.981 8.19 8.oo 11.171 9.ooi 3.20 3.oo 
1192 0.201 0,26 2.82 2.47 7.48 1 2.72' 2.02110.20 8.00 1:2.22 9.001 3.93 4.00 
12801 0.75, 0,09 2.54 2.47 7.421 1.261 3.44! 8.68 8,00112.12 9.00 ·_. 4.33 4.00 

1085i o rn o.so 2.18 1.55' 5.82, 2.5ol 3.25 s.32 s.ool 11.5, 9.oo, 2.34, 2.00 
11901 o:1s 0.01 1.9s 1.55; 4.4:3 3.75 4.02 8.18 s.oo 12.20 9.oo,

1 
2.s1 2.00 

1rn6' ....................... I s.41' 3.1, 1.63- 11.5s. 10.00: 1s.21 11.00· 2.24 2.00 
12311...... .. . .. . . . .. .. . .. . 6.6, 4.01, 2.40: 10.68' 10.00' 1s.os 1 11.00 I 2.2sl 2.00 

1042 
11871 
14651 

1273, 
14081 

10841 

12701 

1064! 

1197i 

I 

10831 

11981 

1082 
I 

1195 

I 

0.25 ..... . 
0.36, ... .. 
0,38 .... .. 

1.26 
1.22 
1.22 

i 3_9,1_ I i I I I ! 9 00 0.821 u 4.56: 2.89! 8.51, 8.001 11.40 9.00' 2,421 -· 
0.82 3.671 5.181 2.19i 8.85: 8.00, 11.04: 9,00i, 2.35 2.00 
o.s21 3.94j 4_09· 3.06

1 
s.os:I s.oo; 11.09! 9.oo![ 2.26

1 

2.00 

0.26 1.01 4.22 4.11 3.96 4.20 1.81 8.16 1.001 9_97, s.oo I s.98 10.00 
0.19 1.15 4.10

1 

4.11: 3.25: 3.94I 1.15
1 

7.19i 7.00i 8.34: 8.00,i 10.77110.00 

0.11 0, 75 3.60 3.29 I 4.49 5.43 3.16 9 92 10 001 13 08 11.00 1 6 13 7.00 

0.14 0.82 3.26 

0.08 1.33 3.46 

0.08 1.52 3.28 

3.29;1 3_43' 6.01 2.95! 9 44 10.ool 12 39 11 oo,j 6.46 ,.oo 

3.29; I 4.45
1 

2.42 1.35: 6 87 6.ool 8.22 , ooi 10 o, 10.00 

3 291· 4.39 2.47 1.75 6.86 6.ool 8.61 ,.oo · 9 36 10.00 
. i : - I 

0.18 0.64 5.54 4.93 5.071 1.76 2.18 1 6.83 4.00 9.01 6.00 6.10! 6.00 

0.13 0.18 5.30 4.93! 4.26
1 

2.55 2.30
1

1 6.81 4.00 9.11 6.00 6.97!1 6.00 
: 

0.07 0.33 3.28 2.47! 5.66 1.68 2.32! 7.34 6,00 9.66 9.00 11.79 10.00 
! 

0.25 0.74 2.28 2.471! 3.11 4.38 2 45: 7.49 6.00 9,94 9.001-, 10.06: 10.00 

Ii . ! 
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Descriptive List of Station Samples, r909. 

Manufacturer, place of business and brand. 

BUFFALO FER'rILIZER CO., BUFFALO, N. Y. 
1353 Buffalo 
1417 Buffalo 
1407 Buffalo 
1418 Buffalo 

"Four-Six-rl""er1" ......................................... . 
::rou;;;,Six-Ten" .......................... · · · · · · · · · · · · · · · · 

n 8 I ••••••.•.••••.••••••••••••••••••••••••••••••••••••• 
•·5 8 7" ................................................. . 

I 
COE-MOR'rIMER CO., NEW YORK CITY, N. Y. 

1058 E. 
1168 E. 
12911£. 

Frank Coe's Celebrated Special Potato Fertilizer ............... . 
Frank Coe's Celebrated Special Potato Fertilizer ............... . 
Frank Coe's Celebrated Special Potato Fertilizer .............. •• 

1064 E. Frank Coe's Columbian Corn & Potato Fertilizer ............. • .. 
1164 E. Fr,1nk Coe's Columbian Corn & Potato Fertilizer ............... . 
1177 E. Frank Coe's Columbian Potato Fertilizer ................ • .... ••• 
1287 E. Frank Coe's Columbian Potato Fertilizer ...................... •• 

1191 E. Frank Coe's Double Str<mgth Potato Manure ................... . 
1292 E. Frank Coe's Double Strength Potato Manure ................... . 
1017 E. Frank Coe's Excelsior Potato Fertilizer ........................ . 
1388 E. Frank Coe's Excelsior Potato Fertilizer ........................ . 

105l1E. Frank Coe's F'amous Priz<~ Brand Grain & Grass Fertilizer ...... . 
116GjE. Frank Coe's li°"an1ous Priz(: Brand Grain & Grass Fertilizer ...... . 
106GIE. Fran!, Coe·s Grass & Grain Special. ........................... . 
1178

1
E. Frank Coe's Grass & Grain Special ............................ . 
I 

lOOSIE. Frank Coe's High Grade Ammoniated Berne Superphosphate ..... . 
12901FJ. Frank Coe's High Grade s\mmoniatcd Berne Superphosphate ..... . 
1060 Jc. Frank Coe';; High nrade Potato Fertilizer ...................... . 
1161 E. Frank Coe's High Grado Potato Fertilizer ....................... . 

I 
lOi1~110. Frank Coe'f; :N'<Y\Y F:ngland(•r Corn & Potato Fertilizer ........... . 
116:11~· Frank Coe's Kew EngL1ndc•r Corn & Potato Fertilizer ........... . 
1027 R. Frank Coc,·s Ro:'d nrand Exc0l~ior Guano ...... " ................ . 
11/UIJJ_j, Frank Coe·s Red Brand J-<JxceJ:..;ior Guano ..................... . 

I 
J OSG[l~. Frank Coe's 8tandnrd Potato Ferti]iz0r .. , ... , , .......... , ..... . 
117G[E. Frank Coe·,; Srnndnrd Potato Fertilizer ....................... . 

i DEEP CO-\'E 1,L'\~FF,\C'l'UTU::\"G CO., EASTPOR'I', ME:. 
139£1!Fisl1 1._'&_ Putasl1 . ................................. , . , .............. . 

I 
I ESSEX FER1'ILTZE:R CO .. DORTON, :!\IASS. 

U4:i Essex Com]llete l\Iamnc for Corn, Grain & Grass .................. . 
13241Essex Com]llete l\fanure for Potatoes. Roots & Ve,;-etables ......... . 
HB Essex Com])lete Manu:·e fo:' Potatoes. Roots & Ve~etables ......... . I . 
144C:Rssex l\Tarket Garden &: l'o: nto l\fannre ........................... . 
J37i:1Esi8ox Peerless Potato ::.\Tanure ................................... . 
14lc:1Essex Peerless Potato '.lf:rnur0 .................................... . 
1447 Essex XXX Fish & rotasl1. ...................................... . 

I HUBrL, nn rc1,;nTILrn1cn co. RA LT TM ORE MD. 
l 36G!Hubbard's ,\roostook S]lec:al Fertilizer for Potatoes' and all other 

I Cl'O]lS . . . . . . . . • . . . . . . . . . . . • • • . . . . • • . . • ...•.•..•••..•••.•••••• 
BGf 1H11bbm·d's Aroostool, Spe<'inl Fertilizer for rotatoes and all other 

I cro]ls ........................................................ . 
J '.2!)~1flubbard's Blood, BonE) Sz_ Potash. . . . . . . . . . ...................... . 

I 
1 %1Huhharcl's Bor,e & Potnsh, 10 and 2 .............................. . 
1 971IInbhard's Frrrmers' I. X. L ...................................... . 
1 Q51Hubbard's 3 % Royal Seal Compound ............................. . 

I 
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Analysis of Station Samples, r909. 
----- ----- ----

Nitrogen. I:~- Phosphoric Arid. Potash. 
--· ·--- -~------- -----

Total. ,, I AYai!ablr. ! Total. 
,.; -----
<l) 

.0 -~ s ui "3 "3 "' " 
;:: 

<l) <l) .s :., t ;:: s ~ 
3 l 3 3 

;:: 
~ § .s .0 § ~ 

;; 
§ s 1 'O ;: .s ~ .0 ;:: ii 

§ 4 6 ~ " "' g d 
I 3 " d 

en 
~ 0 ~ ~ 

0 0 :; 

00 4 h ~ [fJ h ~ h ~ 

---- ---------
I 

, I 3.48! 4.001 7.00] 
I : 

I 

13531 0.21' 1. 73 3.28 2.91: 2.42: 6. 91' 6.00 9.33 10.201 10.00 
1417 0.221 1.59 3.16' 3.28 3.91; 3,14 1.91: 7.05 6.00 8.9G 7.oo, I 9.24, 10.00 
1407! 0.141 1. 761 3.96 4.10 3.62: 4.87 2.36' 8.49 8,00 10.85 9.00 8.1:l 7.00 
1418[ 

:::t~:~3 

3,79 4,10 I 4.35 4.02 2.32 8.37 8.00 10.69 9.00 ! 8.36 
' 

7.00 
I 

1058 1.68 1.65 f 4.62 3.12 2.3!1 7. 74 8.00 10.13 9.00 4.93 4.00 
1168 0.15 ...... '. 1.65 1.65 I 4.69 2.71 0,85 7.40 8.00 8.25 9.00 3.89 4.00 
1291 0.26 ...... 1.56 1.65': 3.54 3,58 1.05 7.12 8.00 8.17 9.00 4.61 4.00 

10541 0.19: ...... 
I 

1.34 1 1.23' 6.58 2.4;) 0.9:l 9.03 8.50 9.96 9.50 I :J.47 2.50 
11641 0.14 ...... 1.01' 1.2:l ~-~8, 2.7:2 0.76 8.00 8.50 8. 76 9.EiO , 3.03 2.50 
1177 0.17 ...... 1.16' 1.23' D,,)0 1 2.59, 0.46 8.09 8.50 8.85 9,50 I 2.87 2.50 
1287 0.16 ..... 1.10, 1.23 4,231 4.0;3 1. 79 8.26 8.50 10.05 (1.50, 2.61 2.50 

1194 2.0/ ..... 3.40 3.70 3.59 3.01 1.33 fi.60 7.00 7. 93 8.5ol: 12.04 10.00 
1292 0,25. 3.60 3.70 6.301 l.:J:l 0.74, 7.63 7.00 8.;37 8.50: 9.70 10.00 
1017, 0.21i 2.32 2.47 2.63 4.:l9 2.88, 7.02 7.00 9.90 8.00'' 6.20 8.00 
12~8i 0.17 ...... 1. 97 2.47 4.9!) 2.08 0. 79 7.07: 7 .00 7.86 8.00

1 
8.10 8.00 

lOol ............ 

.. o.i12 "o:tio I 

8.25 6.42 1.02 9.G7! 10.00 10.69' ]l.00 I 2.53 2.00 
1165 ...... '3 )·), fj. ~J8 O.GG 9.G0 10.00 lll.rn ]l.00 2.24 2.00 
106,, 0.10:::::: ,j :G~I ,1.!)8 o.u:1 !1.fr) 8.iiO 10.58 10.00 1.89 1.iiO 
1178 0.20 ...... 1.0U 0.80 5.GGi ;L:20, 0.6fi 8.lll 8.50 9.G7, 10.00 1.81 1.50 

I 

1008 0.16'1 ..... 'ii 1.ss' 1.85 .,.01' o.8n s.2n 8.00 9.0\I 9.00, 2.8G 3.00 
1290 0.1\J' ...... 1 1. 71 1.8,, 4 .G!J O.Wl 7.0!) 8.00 8.f>i) D.00: :-:i.x, :LOO 
1060 O.lf-i 1 

•••••• I 2.38 2.4/ I 6,!'"/'i O.·:lil 9.901 8.00 10.:1., n.oo 1 G.:2:2 G.00 
1161 0.71, ...... 2.:ll 2.47: 4. 73 1.17 7 .:28 8.00 8.•!t, !1.00 G.:2t) G.00 

1052 0.12 ...... 0.84 0.80 4.53 :J.:31 0.5D 7 .84
1 7.ilO 8.43 8.,,0 2.82 :l.00 

llG:J 0.12 ..... ' 0.86 0.80 :1_\J(j :i.:,s (l.(;4 7 .G4 7.ilO 8.18 8.,iO 3.21 il.00 
1027 0.18 ...... I 3.18 3.30 7.8:), 1.:,1 1.01 9))7 8.00 1().:18 !1.00 G. 73 7 .00 
1179 0.99 ..... 

1 

2.98- 3.:JO 4.8G :).4(1 1.11 8.:lii 8.00 fU9 9.00 9.Gf) 7.00 

105,, O.G/ ..... 2.90 .3.30 4.fiiil 1.4:! 0.88 ll.07 fi.00 6. !J;j 7.00 D.00 10.00 
l17G 0.1:2 ...... '.2.GG ;3.;30 ~. 74 2.:2:2 1.6G 4. !JG 6.00 G.G:2 7.00 10.:rn 10.00 

13991 0.09 1.47! 3.36 3.:2D 3. 7:2, :!.fi!1 O.GG 7 .:Jl G.00 7 .!17 ..... 11. 11 10.00 
I 

I 
1445' 0.09 1 3,2] 3.2G 5.14 l_i)j 1.31 G. il fi.00 s.o:, 7.00 JO.Hi 10.00 
1324 0.181 0.70 :J.,10 a.2;:i 4. Ii'> 1.84 1.51 G.G9 fi. IXI 8.10 '.00 10.:n 10.00 
141\1 0.12 0.58 3.26 :3.:!5 5.17 2.01 1.21 7 .18 fi.00 8.42 ,.00 10.42 10.00 

1446 0.16 1.8-, 2.00 6.ii4 1.49 1.:2:2 s.m 8.00 (J.00 1.9,, 5.00 
137H 0.13 ...... ,1.:J2 ,1.00 5.47 2.81 l.2U 8.28 7 .IXJ 8.00 7 .ill 8.00 
1413 0Jl8 ...... 4.01 4.00 4. 48 :2. ~Jl 2.01 7 .G~)j 7.00 \)_ 8.00 8.:J(j 8.00 
1417 0.11 ...... 2.0li :2.00 5.G'i 3.02 1.49 8.501 8.00 JO.OS !J.00 :2.\J8 :l.00 

18G5 1.20: 1.01 3.66 :J. 71 G.4U 2.02 0.98 
I 

7 .Pil ,.00 8. 1\1 8.00 J0.12 10.00 
I I 

l3G8 0.11; 0.39 :J.GO 3.71 5.90 :2.4--1 O.DG 8. 34 ~.00 D. JO 8.011 9.61 10.00 

1298 0.10 0.96 ;3_;3g :l.3:! 1. 75 :l.12 1.:u 7 .87 8.00 !l.Oll !l.00 G.1:2 7.00 

129G i.rn !I. ]4 :2.G:2 10.:10 JO.Oil ] :2. ~):2 11.00 2. 71 2.00 
129, 1.10 ...... 1.46 l.G6 :2.:2'.} fi.Ol 1.G:2 8.24 8.(X) !l.8() \J.(XI 2_3:; 2.00 
1295 UIO ...... 4.00 1.15 1.04 [J.0:2 l.'l, G.On 15.00 7 _,):-:\ , .Olli i)_(j:) 5.00 

I I 
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Descriptive List of Station Samp_les, I909. 

Manufacturer, place of business and brand. 

1461 Hubbard's Royal Ensign ..................................... ,., .. 
1366 Hubbard's Special Potato Compound .............................. . 

LISTER'S AGRICULTURAL CHEMICAL WORKS, NEW ARK, N. J. 
1102 Lister's Animal Bone and Potash ................................. . 
1264 Lister's Animal Bone and Potash ................................. . 
1108 Lister's High Grade Special for Spring Crops ..................... . 
1266 Lister's High Grade ,Special for Spring Crops ..................... . 

1101 Lister's Oneida Special. ......................................... . 
1215 Lister's Oneida Special .......................................... . 
1015 Lister's Potato Manure .......................................... . 
1213 Lister's Potato Manure .......................................... . 

1105 Lister's Special Corn Fertilizer ................................... . 
1217 Lister's Special Corn Fertilizer ................................... . 
1098 Lister's Special Potato Fertilizer ................................. . 
1216 Lister's Special Potato Fertilizer ................................. . 

1067 Lister's Success Fertilizer ....................................... . 
1267 Lister's Success Fertilizer ....................... .- ............... . 
1103 Lister's 10 o/o Potato Grow,er ..................................... . 
1214 Lister's 10 o/o Potato Grower ..................................... . 

I MERROW BROS. & CO., AUBURN, ME. 

14381Merrow's Bone lv~~l~~;~~~ -~~~~:.- ~-~~~~-~.- ~~-- ............... . 

1117 Acid Phosphate ......................................... , ...... , , 
1123 Morrison Bros. "C" Brand Fertilizer for All Crops ................. . 
1464 Morrison Bros. "C" Brand Fertilizer for All Crops ................. . 

1122 Morrison Bros. "A" Brand Potato Fertilizer ....................... . 
1118 lVIuriate of Potash ............................................. , , 
1120 Nitrate of Soda ................................................. . 
1119 Sulphate of Potash .................................... •.,. • • • • • • • 

NATIONAL FERTILIZBR CO .. BOSTON, MASS. 
1371 Chittenden's Ammoniated Bone Phosphate ........................ . 
1372 Chittenden's Aroostook Special ................................... . 
1351 Chittenden's Aroostook Special. .................................. . 

1377 Chittenden·s Complete Root Fertilizer ............................ . 
1416 Chittenden's Eureka Potato Fertilizer ............................ . 
1398 Chittenden's Excelsior Potato Fertilizer .......................... . 
1376 Chittenden's Market Garden Fertilizer ............................ . 

NEW ENGLAND FERTILIZER CO., BOSTON, MASS. 
1137 New England Complete Manure .................................. . 
1333 New England Complete Manure .................................. . 
1424 New England Complete Manure .................................. . 

1134 New England Corn & Grain Fertilizer ........................•.... 
1335 New England Corn & Grain Fertilizer ............................ . 
1133 New England Corn Phosphate ................................... , 
1336 New England Corn Phosphate ................................... . 

1322 New England High Grade Potato Fertilizer ....................... . 
1380 New England High Grade Special. ........................ , ...... . 
1383 New England High Grade Special. ............................... . 
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Analysis of Station Samples, 1909. 

KitrogPn. 

Total. 

--______ I -----
1 

1461 0.~21 1.46 2.4i 2.49 
1366! 1. 11·...... 3.10 3.32 

1102, ..... · 1 · .... . 

1264! ........... . 
11081 0.05: O.G9 2.00 1.G5 
1266 0. 12: 0.22 2.34 1.65 

1101 
121:, 
1015, 
121:i; 
1105 
121, 
l0ll8 
]2161 

106, 

mII 
1214 

0.181 0.0, 
0 291 ..... 
0.18, 1.06 
1.68' 1.0:l 

0.191 0.58 
o.:u1 ...... 
0.141 0.39 
o.:n ...... 

' 0.12 0.18 
0.191 ...... 

g:~~!. 1.32 

14:1si o.o4i ..... 

I 
1117 .......... . 

1.14 0.8:3 
o.92 o.s:i 
3.68 il.30 
3.46 :l.30 

2.26 
1.64 
2.26 
l. ,8 

1.76 
1.44 
2.91 
3.07 

1.48 

1.G5 
1.6:, 
1.Gfl 
1.6r) 

1.2:l I 
1.23 
3.30 
3.:m 

1.25 

1123 0.071 0.43 2.46 2.20 
J.154; 0.08 0.\J6 1.97 2.20 

11221 0.07 0.98 3.88 3.00 
1118 ...... , .......... .. mg ..... , ...... 15.40 15.00 

137{~] .. ~:06<:86 ur, 
1372 0.09, 2.05 4.00 4.ll 1 
1351, 0.15' 0.08 4.32 4.11 

11'4317-li..'1
1 

0. 22 I 1. 33 I 3 .12 3. 30 
0.82 0.33, 2.721 2.40 

13981 0.14 l.fi5 3.16, :l.:JO 
1376 0.W..... 2.i2 2.40 

1137
1 

1833 
1424 

1134•1
1 

1335 
1133• 
1336 

0.05 .... .. 
0.08 .... .. 
O.Oi .. .. .. 
0.07 ..... . 

1322, 0.13 .... .. 
13801 0.28 ...... 1 13831 0.55 

1.22 
1.85 
1.46' 
1.521 

2.26 
3.66 
3.661 

1.22 
1.22 
1.64 
1.64 

2.46 
3.G9 
3.69 

:3.3i 
4.15 

3.3fl 
5.0:l 
.5.42 
3.19 

2.98 
f>.D8 
f),!)fi 
6.51 

6.26 
5.47 
G.44 
5.23 

G.48 
6.11 
4.34 
4.86 

14.63 
8.63 
7 .58 

7.58 

3.89 
2.61 

7.06 
4.\!5 
3.58 
4.:25 

4.i8 
1.5:l 
2.41 
~.15 

2.87 
2.71 
2.G9 
'2. 77 

Phosphorie AC'id. 

>.Yailable. ! Total. 

1. 161 
0.60' 

I 

7.261 8.00 8.42 9.00 5.011 4.00 
6. 761 6.00 7.36 7.00 10.64 10.00 

3. nl 10.41 
2.041 9.9i 
3.38 9.00 
a.JG 7 .44 

2.80 7.76 
1.15 7.Gl 
2.47 8.:i6 
1.15 8.66 

2.4-1 9.J:l 
1.95 8.18 
2.44 9.13 
1.89 8.00 

' 

10.001 14.12 11.00 1.9412.00 
10.00, 12.01 191..0000 i 2.2i 2.00 
8,001 12.38 9.94 10.00 
8.00110.59 9.00 9.15 10.00 

7.00 10.56 8.00 1 .23 1.00 
7.00 8.i6 8.00 1.51; 1.00 
8.00, 10.83 9.00 6.61, 7.00 
8.00, 9.81 9.00 ! 7.lij 7.00 

s.00

1

. 11.57, 9.oo 3_351' s.oo 
8.00 10.131 9.00 3.48 3.00 
8.00, 11..57 9.00 3.40 3.00 

:J.28' 2.8:i 
2.94 2.04 
2. 74 l.52 
1.46 1.02 

8.i6 
9.05 
7.08 
6.32 

8.001 9.89' 9.001 3.83 3.00 

9.00 11.59111.00• 2.18 2.00 
9.00, 11.09, 11.00 ! 2.21 2.00 
6 lXJI 8 fiOr 7 00 10 55 10 00 
Ii 001 7 :l4i 7.001110.31 10.00 

2.0:l 
1. 75 
1.39 

.. .... 129.56 31.001 .......... . 
I ! : 

0.22
1 

16.66 16.00 16.881...... .. ....... .. 
0.27' 10.38 10.00 10.05,...... 5.81 6.00 
0.(18 8.97 10.00, 9.95,...... 5.87: 6.00 

I 
0.90 0.40 8.48 8.00 8.88:..... 9.90 10.00 

.! ...... : 49.96 50.00 

50.52! 48.00 

I , 
I 

4.58 3.91 2.55 8.49 8.00-111.041 10.00 
4.181 :J.60 1.28 7.i8 i.00 9.001 8.00' 
5.30 2.19 1.98 7.49 7.00 9.4,'. 8.00 

2.69 2.00 
i .06· i .00 
6.891 7.00 

I I 
3.fii 4.46 2.05 8.03 8.001 10.08 10.00 5.50 6.00 
4.04 1.92 l.151 6.86 6.00 8.0lj 7.00~1 9.36 __ 10.00 
3.30 3.51 1.40 6.81 6.00 8.21, 7.00 10.41 10.00 
6.01 2.27 1.82 8.28' 6.00 10.10 8.00 4.93 5.00 

4.39 2.M 1.22 6.93 6.oo 8.15i ,.ooil 10.691 10.00 
4.45, 2.36 1.0'2 6.81' 6.00 7.83 7.00 10.60! 10.00 
5.26: 1.31 0.51 6.5i 6.00 7.081 7.00 10.08 10.00 

I I I i 
6.ll 0.89 1.05 7.00, 7.00 8.05, 8.001 2.221 2.00 
5.f,0 1.63 1.15 7.13, 7.00 8.281 8.00 2.16 2.00 
6.06, 2.23 1.34 8.29 8.00 9.631 9.00, 5.031 3.00 
5.821 2.51 1 59 8.33, 8.00 9.92 9.00, 3.42 3.00 . I 

1.251 8.02 8.00 9.2i 9.00 5.90 6.0o 
1.74 i.56 i.00 9.301 8.00, 10_.31! 10.00 
1.10 7.35 i.00 8.45, 8.00 10.31 10.00 
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Descriptive List of Station Samples, I909. 

Manufacturer, place of business and brand. 

1382 New England Market Garden Manure .............. . 
1414 New England Market Garden Manure ...................... . 
1131 New England Potato F'ertilizer ............................ . 
1321 New England Potato :Fertilizer ............................ . 

1205 New England Potato Grower ..................................... . 
1337 New England Potato Grower ..................................... . 
lsv9 New England Superphosphate .................................... . 
1327 New England Superphosphate .................................... . 

PARMENTOR & POLSEY FERTILIZER CO., BOSTON, MASS. 
1328 P. & P. "A. A." Brand ........................................... . 
1385 P. & P. "A. A." Brand ........................................... . 
1396 P. & P. "A. A." Brand .......................................... . 

1384 P. & P. Aroostook Special. ....................................... . 
1427 P. & P. Aroostook Special. ....................................... . 
1326 P. & P. Maine Potato Fertilizer .................................. . 
1430 P. & P. Maine Potato Fertilizer .................................. . 

1329 P. & P. Plymouth Roek Brand Fertilizer ......................... . 
1334 P. & P. Special Potato Fertilizer for all Root Crops ............... . 

E. W. PENLEY, AUBURN, MAINE. 
1435 Penley's Best Potato Fertilizer .................................. . 

PORTLAND RENDERING CO., PORTLAND, ME. 
1294 Bone Dust Tankage .............................................. . 

PROVINCIAL CHEMICAL FERTILIZER CO., ST. JOHN, N. B. 
1422 Special Potato Phosphate ........................................ . 
1350 10 % Complete Aroostook Potato ..............................•... 
1402 10 o/o Complete Aroostook Potato .................................• 

P. H. R]<;JDD, FT. FAIRFIELD, MAINE. 
1391 Reed's Potato Grower ........................................... . 

SAGADAHOC Fl~R'rILIZER CO., BOWDOINHAM, ME. 
1309 Acid Phosphate ................................................. . 
1312 Acid Phosphate .................................................. . 
1306 Aroostook Potato Manure ........................................ . 

1308 Dirigo Fertilizer ................................................ . 
1431 Dirigo Fertilizer ................................................ . 
1303 4-6 & 10 Potato Fertilizer ........................................ . 
142914-6 & 10 Potato Fertilizer ....................................... . 

1311 Muriate of Potash ................................................ . 
1313 Nitrate of Soda ................................................. . 
1448 Sagadahoc High Grade Superphosphate ........................... . 
1449 Sagadahoc High Grade Superphosphate ........................... . 

1304 Special Potato F'ertili2:er ......................................... . 
1305 3-6 & 10 Potato Fertilizer ....................................... . 
1428 3-6 & 10 Potato Fertilizer ........................................ . 

145olxx Chemical Brand ............................................. . 
13071Yankee Fertilizer ............................................... . 
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Analysis of Station Samples, I909. 
=~~--------- --------

I "\vailablc,. j _1_·o_ta_1_. _ 

s 
Cf.,;_ 

1382 
1414 
1131 
1321 

1205 
133, 
1139 
1327 

0.18 

0.:18. 
0.301 

0.10' ..... . 
O.OD .... . 
0.08 

I 
:J.88j 
4.041 
1.513' 
1.4G 

2.18i 
2.48: 
2.19 
2.rn 

4.1011 
-1.10, 
1.64 
1.1)4 

2.46 
2.46 
2. 1G 
2. J6 

1328 0.14 0.12 4.36: 4.10 
1385 o.14 o.:n :u1G: 4.10 
lil9G 0.18 0.4il• 4.:J4, 4.10 

138,j 0.17 
142,, 0.11 
lil2G 0.01 
1430 0.12 

0.23 
0.19 
0.50 
0.12 

3.8:2 
3.fiO 
3.:30 
:J.•IOj 

5.50 
5.:m 
4.37 
4.59 

-1.86 
5.07 
G.41 
G.32 

3.01 
:i.w 
2.94 
2.36 

1. 96 
1. !)fi 
2.21 
l .D:2 

1.28 
1.66 
0.9-l 
1.14 

1.]r, 
1.08 
1.40 
1.51 

ti.,)8 2.Bi 1.43 
5.02 2.ll3 2.Vl 
4.82 3.15 1.28 

4.G3 
f>. i)i~ 

4. 71 
5.02 

2.20 
2.:28 
1.6:J 
1. 94 

1 •)') 
1.17 
1.59 
0. H7 

1329 0.21 2.30: 2.1G 5.\10' 2.28: 1.lf, 
l:J34 0.10 0.06· 'J ·>·> :J.28 ll.38 1.()5' 1.3, 

8.Gl 7.00 9. 79 
8.50 ,.00 10.16 
7 .31 7.00 8.:!i) 
6,9;:J i.OO! 8.09 

6.82 ll.00! 7 .97 
7.02 G.oo

1 
8.10 

8.G:2 s.m 10.0:2 
8.24 8.00' \1.81 

7.95 ,.00 (US 
i.G5 7.00 9.i8 
I.Hi; 7.00 9.25 

6.83 
7 .81 
li.:3-l 
(i.96 

8.18 
s.:i:i 

7 ,00, 
7.00 
6.00 
6.00: 

i 
s.oo: 
8.(XJ: 

8.0!) 
8.\)8 
7. 9:l 
7. 93 

'O 

'" '" 
" " § 

8.00 
8.00 
8.00 
8.00 

i.00 
7.00 

10.00 
10.00 

8.00 
8.00 
8.00 

8.00 
8.00 
7.00 
7.00 

9.00 
!J.00 '·--! 

1435 O.L,, 1.31· 1.80, 2.47 1.48 2.10 0.-11 :J.58 :3. \19 ,.00 

1294 

1422 
13,,0 
1402 

0.26 ...... 

0.47 
1.0ii 
1.1-1 

5.lGj 

I 
2.26, ') -o 
;U2i 

I 

5. 75 

2.06 
:J.2\1 
:J.29 

5.38 1.71 0.96 
G.55 1.20 o.rm 
5.18 1.48 0.84 

7 .09 
(i.8] 
ll.66 

1391 0.10 1.70 3.18' 3.30 5.55 1.82 0.84 7.:l, 

1309 .. . .. .. . .. 10.88 4.32 0.18 lf>.20 
1:ll2 10.61 4.00 1.66 14.61 

8.00 
8.IJO; 
8.ooj 

15.00 
15.00 

1,.ii8 1.J.50 

8.05 
7. Ti 
7.00 

8.21 8.50 

15. 38 ..... 
lG.27 

Potash. 

I 'O 

" ~ 
ii ii 
::, ~ 0 
~ 

I 

6.95 7.00 
7.00 7.00 
5.18' 4.oO 
4.34 4.00 

10.61 10.00 
!J.83 10.00 
:·L 75 4.00 
:J.9:l 4.00 

7. 73 8.00 
10.52 8.00 
8. /;') 8.00 

10.54 10.00 
10.47 10.00 
10.43 10.00 
9.92: 10.00 

4.28 -l.00 
7.:n 7.00 

8.15 10.00 

10.07 0.00 
(J.(Jl 10.00 
9.90 10.00 

, .31 8.00 

1306 0.24 0.15· 1.24 1.00 2.5,, 2.5D 1.49 5.10 6.00 6.59 7.00 3.24 4.00 

1so8 o.rn o.o5 
1431 0.0G ..... 
1303 0.23 1.85 
1429 o.:n ...... 

2.561 
2.80: 
•) 621 

2:9oj 
1311 .... , , , , , , , . , •I• 

l.00 
l.00 
g_29 
:l.29 

131:J .. .. .. 15.28! 1-1.00 
1448 O.J:, 0.52! B.221 1.oO 
1449 o.ou o.:nj :2.6G! 1.;:io 1 

1304 0.2~ O.J~i .581 2.00 ug~ 8:12 u~1 ug: u~ 

2.46 
2.07 
1.44 
2.;'S:2 

~.:271 
5.21) 

1. 9G 
2.23 
l.80 

2. 71 1.05 fi.1,7 
:J.44 0.82 D.f:il 
4.84 2.8:J 6.28 
:3.:31 1.:27 5.88 

4.02' ~J,1 f:i.:l~J 
3.!J:2 1.4, !l.18 

4.99 2.% G.9-J 
3.8(1 1.57 ll.12 
4.28 2.55 (:).03 

4.00 
4.00 
6.00 
G.00 

G.22 ll.00' ,J.:J4 2.00 
tl.:J3 IUJO 3.31 2.00 
!J.11 7.00 10.24 10.00 
7.10 7.00 !J.G3 10.00 

(l.00 8.80 7.00 
G.00, 10.G5 i.00 

7.00 9.8(1 8.00 
ll.00 7.6(1 7.00 
(i.00 8.58, 7.00 

50.f38 

s.:i2 
2.04 

V.52 
\J.59 
~J. 70 

50.00 

:J.00 
:l.01\ 

8.00 
10.00 
10.00 

1150 0.09...... 6.90
1
1 7.00, 0.16 ii.\JV 5.01 6. L, 4.00 11.lG 6.00 11.ii9, 8.00 

1307 o.o4 o.:is: o.56 o.4o:
1 

1.:19 7.28 2.51 s.A, 7.oo 11.1s s.oo 5.10 2.00 
I' 
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Descriptive List of Station Samples, r909. 

:Manufacturer, place of business and brand. 

I SWIFT'S LOvVELL FERTILIZER CO., BOSTON, MASS. 
1125/Swift's Lowell Animal Brand .................................... . 
1319 Swift's Lowell Animal Brand ................. , .................. . 
1129.Swift's Lowell Bone Fertilizer ............ ,, ......... ,, .... , ..... . 
1316 1 Swift's Lowell Done Fertilizer ...................... , ............ . 

I 
13201Swift's Lowell Ce1·eal ]<'ertilizer ........ , , .. , , ................. , .. . 
1315 Swift's Lowell Dissolved Bone & Potash ................ , ........ . 
143,

1

Swift's Lowell Empress Brand ................................. ,, 

13l7[Swift's Lowell Potato Manure ........................... , .... , .. . 
l4401Swift's Lowell Potato Manure ........... , . , ..................... . 
113G[Swift's Lowell Potato Phosphate ................................. . 
14'13[Swift's Lowell Potato Phosphate., ........................ , ...... . 

1136 Swift's Potato Growc·r ........................... , ..... ,., ..... , .. 
1318 Swift's Potato Growc'r .... , .......... , ........................... . 
1410 Swift's Potato Grower ............................................ . 

1439 Swift's Speeial Corn & Vegetable Manure. , ....................... . 
11301Swift's Spec:ial Potato Fertilizer ................................. . 
1331 s,vifl's Special Potaio ~,ertilizer ................................. . 

120G[Swift's Superior Fertilizer with 10% Potash ............... , ..... . 
1332:Swift's Superior Fertilizer with 10 90 Potash ......... ............ . 

I . F. vv. TUN:t-:I,LL & co., PIITLAD-icLPHrA, PA. 
14441vV1zard Potato Manure· ........................... , .............. . 

. TUSCARORA I':EJRTTLIZF;R CO., BALTIMORE, ::\Hl. 
1386 Tuscarora Aroostook Specwl. ................................ , ... . 
1 :H) 5 ! Tuscarora Aroostook Spcci al. .................................... . 
14621Tuscarora Fruit & Potato ........................................ . 

1390!Tuscarora '"rrurker ............................................ . 
1412:r:euscarora r:r.~rucker ........................................ , ... . 

I 

[ JOHN WATSON & CO., HOULTON, ME. 
1346.vVatson's Improved Potato Fertilizer ............................. . 

WHITMAN & PH.',TT RENDERING CO., LOWELL, MASS. 
14Gl vVhitman & Pratt's Potash Special ............................... . 
1456.vVhitman & Pratt's Potash Special ................ , .............. . 
1452:Whitman & Pratt's Potato Plowman ............................. , 

1453 ,Vhitman & Pratt's Vcg-etablP Grower ............................ . 
1458-Whitman & Pratt's Vegetable Grower ..... , ...................... . 

I 
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Analysis of Station Samples, 1909. 
-------

Nitrog~n_. __ I Phosphoric Acid. Potash. 

Total. I Available. Total. 
_; ------ I 

'" 
I 

.:::i -~ ,ci ci ,ci 8 ui -d 
" ::: 

i 
0 I '" 0 Cl 

E 3 1 ! 
3 0 

~ ::: I 

" ::: " ~ ~ § e ~ :'; ci § .s .'.;i ::: 
'c. 1/; " " 3 3 ::, ~ 

~ 
Ul 0 " 0 1 ~ 

0 
00 "i ;., ~ ::c; ~ ~ ;s. ~ 

------

i I I 
I 

I 
I 

1125 0.10 ...... 2.121 2.46 6.68 1. 70 1.35 8.38 8.UU 9.731 10,00j 3.77j 4.00 
1319 0.10 ...... 2.361 2.46 6.67 2.14 1.19 8.81: 8.00 10.00' 10.00 4.15, 4.00 
1129 0.05 ...... 1.53 1.64 6.1:l 2.31 1.31 8.4:J 8.00 9.74 9.00 3.35! 3.00 
1316 0.12 ...... 1.40 1 64 5. 74 2.41 1.59 8.12: 8.00, 9.74 9.00 3.19, 3.00 

1320 0.16 ...... 0.88 0.821 5.23 ~.36 1.02 7 .59 7.oo 1 8.61 8.00 1.29! 1.00 
1315, 0.12 ...... 1.66 l.fl41 6.lli 2.37 3.13 8.53 9.001 11.66 10.00 2.57 2.00 
1437 0.06 ...... 1.26 1.23! 5.69 1. 73 1.03 7 .. 42 7.00 8.45 8.00 2.17 2.00 

• i 
7 .58 1 

1317 0.07 ...... 1.34 1.641 4.59 1. 71 1.28 6.30 !·001 8.00 4.22 4.00 
1440 0.07 

...... 1 
1.30 1.64 4.31 2.68 1.19 6.99 1,001 8.18 8.00 4.05 4.00 

1135 0.09 2.14 2.46, (i.44 l. 90 1.10 8.:H 8.00 9.44 9,00[ 6.50 6.00 
1443 0.08 ::::::1 2.:20 2.461 6.09 2.14 1.37 8.:23 8.00 9.60 9,001 6.07 6.00 

I 

:u8i • ool 1136 0.11 0.08, 3.36 4.05 4.00 l.14 8.05 6.00 9.19 10.31 10.00 
1318 0.12 ...... i 3.13' 3.281 4.71 1.80 1.:i4 6.51 6.00 7 .8fi ~:ool 10.33 10.00 
1410 0.05 1.76' 3.24 3.28 3.94 2.4·1 0.96 6.38 6.00 7.34 7.001 9.80 10.00 

I 
I 

1439 0.15 1. 771 3.10 3.28, 6.:10 1.78 1.49 8.08 8.00 1 9.57 9.00' 6.82 7.00 
1130 0.0\l ...... I 2.37 2.46 5. 19 1.38 1.24 7 .17 6.00 8.41 7.00: 10.42 10.00 
1831 0.10 ...... 2.26 2.161 4.90 l.5:3 0.87 6.43 6.m 7.30 7.00i 10.40 10,()() 

7 .oo! 
I 

1206, 0.22 0.06 3.50 3.691 5.60 2.36 O,BI ! 7. 96 8.33 8.00, 10.fi2 IO.Oil 
1332i 0.21 0.57 3.88 3.69 5.4~ 1.58 1.0:, 7.00 7.00 8.05 8.00, 10.34' 10.00 

14441 

! I 
I 

9.ooi 
I 

9.571 
I 

0.75i ..... 2. 7G 3.29 4.51 3.48 l .63' 7 .94' 8.00' 9.46' 10.00 

0.111 
I 

1386~ 0.13 2.50 2.47 5.87 1.15 0.64 7.02i 7.00 7 .66' 8.00' 7.29i 8.00 
13951 0.10, 0.90 2.36 2.47 fi.4~ 1.69 0.47 7,ll[ 7.00 7 .08 8.00 7.21 8.00 
14621 0.071 0.77 0.84 1.65 6.46 l.90 0 901 8.3GI 8.00 9.28 9.00 11.05 10.00 

I .. I 

1390 0.63, 0.85 3.86 4.ll 7.18 1.44 0.92 8.62 8.00 9.54 9.00 6. 74 7.00 
1412 1.08 ...... 4.06 4.11 7.0~ 1.42 1.10 8.441 8.00 9.54 9.00 6.84 7.00 

1346 0.31 0.40 4.22 1.08 8.00 10.00i 6.62 7 .00 4.12 6.54 1.82 8.36, 9.44 

6. ,l I 
I 
I 

1451 0.18 ...... 2.55 2.87 1. 90 4.81 3.74 6.00 10.45 8.00 11. 73 10.00 
1456 0.13 ...... 2. 73 2.87 3.25 :i. 71 2.50 :~ 6.00 9.46 8.00 11.45 10.00 
1452 0.16 ...... 3.05 3.2D 2.41 6.28 3.32 7.00 12.01 9.00 6.99 6.00 

I I I 
1453 0.19 ...... ~.28 3.29 ~.66 6.53 4.24 9.19 8.00, 13.·13 10.00 7.38[ 7 .00 
1458 0.10 0.31 2.87 3.291 4.24 4.U•t: 4.111 9.18 8.00, 13.29 10.00 7 .461 7.00 

I 
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LIST OF PRINCIPAL STATION PUBLICATIONS IN 1909. 

WORK OI' INVESTIGATION. (BULLETINS.) 

No. 164. Notes on Plant Diseases, 1908. 
No. 165. Poultry Notes. 
No. 166. Inheritance of Fecundity in Poultry. 
No. 167. Field Experiments in rgo6 to 1908. 
No. 168. The Fertility and Hatching of Eggs. 
No. 16g. Two Epidemics of Potato Blight and Rot. 
No. 170. Apple Diseases caused by Coryneum follicum and Phoma mali. 
No. 171. Pine Leaf and Green Winged Chermes. 
No. 172. Fungus Gnats, Part I. 
No. 173. Chermes of Maine Conifers. 
No. 174. Blackleg: A Bacterial Disease of Potatoes. 
No. 175. Meteorology, :Finances and Index. 

WORK OF INSPECTION. (OFFICIAL INSPECTIONS.) 

No. 7. Standards for Beverages. 
No. 8. Bleached Flour,, Benzoate of Soda, Sulphur Dioxide, Ice Cream 

Standards and Flavoring Extracts. 
No. 9. Analyses of Manufacturers' Samples of Fertilizers. 
No. IO. Analyses of Concentrated Commercial Feeding Stuffs. 
No. 11. Soda. Cream of Tartar, Sweet Corn, Maple Sugar, Spices, 

Pepper, Spirit of Nitrous Ether, Rice and Alcohol. 
No. 12. Text of the law:; regulating the sale of :-Agricultural Seeds, 

Apples, Creamery Glassware, Feeding Stuffs, Fertilizers, 
Food, and Drugs. 

No. 13. Coffee, Gelatin,, Sweet Oil, Honey. 
No. 14. Standards and Regulations under Food and Drug Law. 
No. 15. Apples, Catchup, Cocoa, Extracts, Spirit of Nitrous Ether and 

Oysters. 
No. 16. Commercial Thickeners for Ice Cream, Jams, Jellies, and 

Preserves. 
No. 17. Analyses of Agricultural Seeds. 
No. 18. Analyses of Drugs. The Druggist and the Law. 

All correspondence relative to the laws regulating the sale of 
apples, food and drugs, feeding stuffs, fertilizers, seeds and 
creamery glassware, shoulcl be addressed to 

Director CnAS. D. \Vooos. 
Orono, Maine. 
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Both the spirit and the letter of the :Maine Inspection law:, 
demand freedom from adulteration ancl truthful labeling. 

FEEDING STUFF INSPECTION. 

There are here reported the analyses of samples of feeding 
stuffs submitted, chiefly by dealers, May to December, 1909. 
In the samples thus submitted protein alone was cleterminecl. 
These samples were taken in accordance with the Station direc
tions ancl whenever samples were received that fell below the 
guaranty new samples from at least six packages \\·ere re
c1uestecl. Only one analysis out of the same car is here 
reported, in each case it being the highest so as to give all 
btnefit of doubt to the goods. In some instances the analyses 
represent cars that were refused by the dealers and sent out 
of the State. So far as known, in all instances where lots feli 
below the guaranty and were accepted, the guarantees were 
c.hanged to accord with act c1al analyses. 

These results are printe,l at this time without comment in 
order that they may be pr,Jmptly before all handlers of feeding 
stuffs and in the hands of feeders. The usual winter inspec
tion is being made by the Station and the results of the an
alyses of the official samples will be reported in a m:mber of 
Official Inspections that ,Yill probably be ready for distribution 
111 ::\Iay. 



MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 

ANALYSES OF S.\MPLES OF FEEDING STUFFS. 

PROTI:IN. 

NAME OF FEED AND J\iL\.Xl'F.H'Tl'RER OR SHIPPER. 

COTTON SEED MEAL. 

Cotton Seed ·Meal. ........................... . 
Arnerican Cotton Oil Co., Jackson, Tenn. 

Huntsville, Ala ....... . 
·Memphis, Tenn .. . 

41.00 I 41.00 I 9.00 2888 
39.87 41.00 9.00 2890 
39.25 41.00 9.00 29::SQ 

~:~~ i !L~~ I 
9.00 2889 
9.00 2891 

41.13 141.00 9.00 2151 

Battle Brand Cotton Seed J\foal. ..... . 

42.19141.00 9.00 2162 

42.25 I 41.00 8.00 2875 
W. P. Battle & Co., Memphis, Tenn ..... . 42.50 I 41.00 8.00 2927 

42.81 ' 41.00 8.00 2957 

Cotton Seed :\'lea!. ................... . 41.37 41.00 7.00 2873 
l(. E. Bridges & C:o., Mempllis, Tenn. 41. 75 41.llO 7.00 2902 

41.00 41.00 7 .00 2907 
41.50 41.00 7.00 2930 

I 38.13 38.50 7.50 2156 
42. 37 41.00 7.00 2158 

: 42.81 41.00 7.00 2lfil 
I 

Bnckeye Cotton Seed Meal. .. ! 38.87 39.00 2884 
Buckeye Cotton Oil Co. 43.00 39.00 2024 

41.13 39.00 6.50 2033 
37 .29 39.00 2060 
42.88 39.00 6.50 2061 
41. 37 39.00 6. 50 2063 
40. 75 I 39.00 I 2064 
39.56 39.00 2065 
41.06 39.00 2066 
40.69 39.00 6.50 2001 
41.00 39.00 2069 
40.87 39.00 2070 
38.80 39.00 7.00 2074 
39. 31 39.00 5.00 2075 
39. 75 39.00 6.50 2083 
40.25 39.0U 6.50 2088 
41.00 · 39.00 6.50 2089 
40.88 39.00 6.50 2090 
41.34 39 00 6.50 2092 
41.69 39.00 2094 
39.6:J 39.00 6.50 2095 
40.63 39.00 2125 
40. 75 39.00 2133 
40.13 :J9.00 6.50 2140 
41.88 39.00 6.50 2105 
39.87 39.00 6.50 2117 
41.63 39.00 6.50 2121 
38.00 39.00 6.50 2163 

Dixie Brand Cotton Seed Meal. ........ . 41.00 38.50 6.00 2878 
Humphreys Godwin & C:o., Memphis, Tenn ... ... iu; 1 :ug 6.00 2900 

8.00 2923 
43.25 ' 38.50 6.00 2925 
42.25 38.50 6.00 , 2926 
40.69 38.50 6.00 ' 2952 
38.87 41.00 2966 
39.13 41.00 7.00 2968 
39.00 41.00 . 2969 
41.63 41.00 8.00 ' 2988 
40.69 38.50 6.00 ! 2990 
43.57 38.50 7.00 ! 2006 



OFFICIAL INSPECTIOX 20. 

ANALYSES OF SA:.IPLES OF FEEDING STl:FFS. 

PHUTEI:\". 

COTTO'.\ SEED MgAL-Contin,wd. 

Tlixie Brand Cotton ~ePd Mcal-('onlinued. 40.:Jl 41.00 G.;)0 202IJ 
12.94 38.fJO 20211 
:J8.G4 38.50 2028 
Bi ir;' 38.50 20:H 
J0.44 88.50 2035 
10.44 38.50 20Bi 
42.88 38.50 20:l8 
:J9.0l :JS.5IJ 2042 
:l9.:JS 38.f,O 6.00 204(; 
11. g.j :JS.50 2047 
:m.:>o :is.r,o 7.00 2048 
:38.19 38.GO i.00 2049 
·10. j"fi 38.f)O 7.00 2050 
3j .94 38.GO i ll.00 ~059 
:n.94 38.50 7.00 2068 
:JH.87 38.50 ll.00 2070 
:;r,.90 38.GO 7 .00 207i 
38.8-t 38.50 7.00 2080 
Wi.7f> :JS.GO i.00 2081 
38.2,1 38.i\O i.00 2082 
39.00 38.50 i.00 2084 
;Jr,.1:J 88.50 i.00 2086 
:39.G:J :JS.GO i.00 2123 
:J4.:l8 38.50 7.00 2126 
:JS.Si 38.50 : 7.00 21:l1 
:1;.00 :)8.50 7.00 213H 
;)1,75 :JS.GO 7.00 2141 
39. 7f, 88.50 7.00 ~152 
42.81 38.50 7.00 215;,. 

<iood Luek Brand Cotton Seed ~IPal.. ................. 44.19 :18.00 9.00 2109 
,-<. l'. DaYis, LittlProck, Ark .................................. 46. -;-5 38.00 "i" .50 211G 

l,reen Diamond Brand Cotton 1-'eed ~lea!. ..................... 41.56 41.00 8.00 2085 
Chapin & Co .. lloston, Mass ............... ..... .............. 43.19 41.00 8.00 2100 

48.4fl 11.00 8.00 2113 
42.56 41.00 8.00 2118 
41.37 41.00 8.00 21:JO 
4'.!.25 41.00 8.00 :2157 

Hunter Brothers· Prime Cotton F,,ed ~leal. ................. 39.BG 41.00 7.50 2870 
Hunter Bros. l\Iilling Co., St. Louis, ~!o ...................... 38.87 41.00 7.50 2874 

41.:37 41.00 7.50 290.', 
42.25 41.00 7.00 298:l 
:-:15. 75 38.50 ll.00 294:1 
41.63 41.00 7.fiO 2004 
38.57 38.60 G.50 202\l 
3!J.13 38.GIJ 2036 
42.38 41.00 7.50 2llfi 
41.56 41.00 7.00 212·1 
41.20 41.00 7.50 2129 
4'.!. 7.5 41.0IJ 7 .no ' wn 
41.;:; 41.00 7.50 ' 2135 
41.W 41.00 7.50 

I 
21:iG 

41.81 41.00 7 .,)0 2187 
43.94 41.00 7.ilO 2141 
42.:Jl 41.00 7.i>O 2146 
H.50 41.00 i.50 2150 
44.'l7 41.00 7 .GO 2160 

<'hoir~ Cotton Feed ~lea!. .......... ··············· 41.00 41.00 D.00 20,,1 
Rodney .I. Hardy & t-ons. Boston. ~lass .. 43.88 41.00 2977 
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ANALYSES OF S.\MPLES OF FEEDING STUFFS. 

\'.\:IIE OF FEEIJ A~:!) l\f.\;'ITF.U'IT!tElt OH SHil'l'Elt. 

COTTO:-- RE~:D !,!EA L-Continuerl. 

() ld (, old ( 'olton Seed Meal ..... 
T. H. B11rn•h Co .. LittlC'rock. Ark ..... 

Owl Brand Cotton Reed \!Pal. .... 
F. \Y. Brode & Co .. MPmphis. TPnn. 

Purity Brand Cotton 8cPd ~f ea!. ......... . 
,J. T. WalkPr, Broker, ~lcmphis. Tonn 

8oper·~ Primp Cotton Semi ~.feaL .. 
,I. K f-:.opr-r & Co., Boston, Mass .. 

Star Brand Cotton Seed ~lcal....... . ........... . 
J. Linrlsay \\'011s Co., clkmphis, TP!lll ... 

WyandollP < 'ollon Reerl Meal. ....... . 
Ka11sas City Cotton ~1oal Produ,::ts C'o. 

40.G3 
41.:Ji 
38.1'3 
3i .s, 
:is. rn 
H8.:2f:i 
41.00 
07 .:25 
38. ;;; 
:l6.•i0 

H.7;) 
43.00 
4:2. 7)) 
4:2,!)0 
41.fio 
44.37 
4~.,m 
4:3.00 
40.88 
41.:l2 
4'.!.81 
1G.J3 
4:J.GH 
44.00 

42.13 
41.iiO 
40.:2:) 
39.19 
44. lD 

·11.00 
41.00 
41.00 
11.00 
41.10 
41.00 
41 .00 
41.00 
41.00 
41 .00 

41.00 
H.00 
11.00 
41.00 
41.00 
41.00 
41.00 
n.co 
41.0() 
11.IJO 
11.00 
11.00 
41.00 
11.00 

41.00 
11.00 
41.00 
.Jl.()) 

11 .00 

ll .:-iG :lS.i\O 
10.•!t ll.00 

:J9.0!i 
40.fiG 
➔"-~-) 
:m. "i'.°) 

41.00 
ll.00 
41.00 
.j[ ,()() 

J:!.8!J 1J .UO 

!J.00 
!J.00 
!J.00 
!l.00 
\)_00 
H.00 
!J.00 
!J.00 
!J.00 

Ii.CO 
li.00 
t).00 
li.00 
li.00 
li.00 
li.00 
(\.00 
li.00 
li.00 
li.00 
li.00 
li.00 
fi.00 

!1.00 
\1.00 
!1.00 
!1.00 

!1.00 
!J.00 

!J.00 

1.00 :WOI 

CO'l"l'OK SEED FlrnD. 

Star Cotton FPPd ........ ........ . 
Toledo J•;1eYator Co., Toledo 1 0. 

11u,o I JO. ,,J 
I 

Li nsP(~d UH MPal. .. ......... . .. ..... , as.oo :JG.oo 1.00 2ns2 
Anwriean Linseed Co., Chieago. 111. .. I ;JG.00 :JG.00 l .00 "U.Jii 

Old Process Oil :Ilea!. 38.:37 :12.00 f>.00 :.!805 
Ameril·an Linset'd Co., Chicago 111. :JG.GO 02.00 ,,.00 2097 

Olcl Process Oil Meal... 
HuntPr Bro.".. Milling Co .. St. Louis. 110. 



OFFICIAL INSPECTION 20. 

ANALYSES OF SAMPLES OF FEEDING STUFFS. 

PROTETX. 

:XX:\-IE OF FEED AXD l\L\~lT.-\.ClTitER OH SHIPPER. 

GLUTEN FEED. 

llay State Gluten Feed ......................................... ! 21.51 
J. E. Soper & Co., Boston, ~lass. I 

Buffalo Gluten Feed ............................................ 1 25.25 
Corn Prod nets Hofining Co., Chicago. 111................ 27 .13 

28.13 
25.37 
27 .13 
28.0G 
26. 75 
27 .13 
28.38 
26.81 
28.0l 
27.13 
26.88 
28.01 
27.94 
27.69 
25.31 
27.2G 
28.19 
27. 73 

Crea1n of Corn Gluten Feed ................................. . 
Ameriean l\·laize Prodnrts Co .. Xcw York, N. Y .... . 

, 26.00 

24.13 
24.50 
27 .50 
27.06 
26.18 
21l.:l8 
2i .50 
28.62 

Crescent Gluten Feed ...................................... , .... , 26.62 
26.HJ Corn Products Refining Co., Cllicago, Ill. ................... . 

(iolden Rod Gluten FPPd ............................ . 
.Korton Chap1nan Co .. Portland, MP. 

Uluten Feed ......................................... . 
Rodney J. Hardy & Son. Boston . .\lass. 

(Tluten Feed ... ................................ . 
.J. C. Hubingcr llros. Co .. Keokuk, Iowa. 

27.00 
27 .88 
:!"i.88 

2G.:13 

:l6.40 

.Jenk's Gluten Feed ............................................. 23.88 
Huron Milling Co., Harbor Beach, ~1:ich......... 24.50 

23.69 
22.00 
22.88 
25.88 

Royal Gluten Feed ............................................. ' 23.50 
Globe Elc.-ator Co .. Buffalo, K. Y ............................ 20.13 

21.50 

22.00 

23.00 
23.00 
23.00 
23.00 
23.00 
23.00 
23.00 
23.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

24.00 
24.00 
24.00 

23.00 
23.00 

23.00 
2:3.00 
23.00 
2:J.00 
23.00 

2:i.00 

23.00 

23.50 

25.00 
25.00 
25.00 
23.00 

23.00 

20.00 
23.00 
20.00 

4.00 

2.50 

2.00 
2.fiO 
2.50 , 
2.50 
2.50 
:2.50 
2.50 
2.50 
4.50 
•i,50 
4.50 
4.50 
4.50 
4.50 
2.50 

2.50 
2.50 
2.50 

2.50 
2.50 

2.50 
2.50 
2.iiO 
2.f-0 
2.50 

2.50 

4.00 

2.50 

2.GO 

2.50 
2.50 
2.50 
:J.00 

3.00 

.00 

.00 

.00 

33 

2981 

2894 
2929 
2984 
2958 
2970 
2974 
2970 
2il82 
2986 
2012 
2014 
2015 
2016 
2017 
2018 
2019 
2021 
2045 
20G3 
2101 
2148 

2928 
2948 
2962 
2990 
2998 
2999 
20.0:i 
:2l59 

2971 
W44 

295G 
2027 
2010 

2009 

2997 

2917 
2949 
29f,(J 
2972 
2979 
2149 

2n21 
2!)44 
2951 
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.\~.\LY:-iES OF SA:\IPLES OF FEEDING STUFFS. 

~.DIE OF FEEi) X'.\ll ~L\~ITA("!TltEB OH ;-:HII'l'EH. 

Ajax Flakes ..................................... . 
.Ajax. 11illing and FPPd Co .. MilwaukP<', \Vis. 

PROTEf;'I. 

. I 2, .3, 

. ! 3:2.37 

1910. 

I 2U'i;3 
' :2008 

Dearborn Distillers Dried t,rnins .... 
,J. \\'. Biles Co., Cincinnati) 0.:1in. 

22.f,9 22.00 8.00 20,,8 
2:i.21 '22.00 8.00 2099 

li'ourex . ........................... • • • 
,J. \L Bile.-; Co., Cineinnati 1 Ohio .... 

.Adrian Flonr ..... 
\Yaslllrnrn ~!ills Co. 

.\drian ,Iixrd Ferd ............. . 

\\'HEAT OFFAL~. 

l)ptroit :Milling Co., l)ptroit, ~llil'li. 

Badgn Red Dog............ . ......... . 
Badger l"hittendcn :\Iilling Co .. Milwaukee, \\"is. 

(lwinn's Dairy Feed ...... .. . 

SlcPp:V-PYe Pnro \\'heat FPod. 
Sleepy-t>yc• Milling Co. 

XXX Comet Feed Flom .... 
Consolidat(_•cl 1Iilling ( 'o. 

···I 

ADCLTElL\TIW WHEAT OFFAL~ . 

20.:2G 
30.:2G 
30 .lllJ 

20.011 

lG.tn 

18. ~" 

15. 7,J 

16.00 

18.0IJ 

:Jl.00 
'11.0() 
:l! .00 

17 .00 

18.00 

16.00 

12.00 ' 201:l 
12.00 :W72 

211\J 

ri.00 
I 

:2H1G 

2901 

4.00 2911 

2961 

4-.50 29:37 

2916 

.Jersey .\Iixed l•'ced ........................................... _. ~· 1

1

_1_4 ___ 1:_1 ~l_O_._o_o~-2-._5_0 I_ 2984 
Indiana .\filling Co. _ 

BEEF ~CRAPS. 

Beef Rcraps .......................... . -11.r, 
Portland Rendering c, >.. Portlaud. B9.50 :!5.00 

Berne ,md Meat Meal. ................ . 
Portland l{endc>ring Cu., Portland. 

., 3().:l~ 35.00 

I 
.\fJSCELLAI\EOl'~ COMPOl':SD FEEDS-l'rwTEl" O\EJ\ 20•:t. 

linkorn Dairy Ration .......................... . . 
Ajax .\filling and Fcecl ("o .. .\Iilwauke,•, Wis ............... . 

Fniou C{rains ............... ................... . 
.J. W. Biles Co., Cincinnati. Ohio ............ . 

25.:25 
:.W.02 
2:J. 7G 
26.31 

:2fi.]9 
:24.1!3 
2:J.80 

I 26.m 
:W.O:J 
26.0IJ 
2G.00 

24.00 
2•!.00 
24.0IJ 

28!)8 
l0.00 2919 

8.00 2975 

6.00 2078 
Ii.Oil 29\)6 
6.00 200:J 
ILIJO :!022 

.OJ 29D4 

.00 20fif, 

.00 :2mH) 
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ANALYSES OF SAMPLES QF FEEDING STUFFS. 

i 
PltoTEI"N. 

I-

NA}IE OF FEEll .\~I) 1'.L.\)iTF.\('TlTRER OR 8Hll'PETI. 

~IIRCELLA:--EOF8 CO}[POG);"D ~'EEDR-PIWTEJ:-1 15-20';,. 
----------

Badger JJairy Feed......... . ..................... . 
Chas. A. Krause }lilling Co., }lilwankce. Wis ..... . 

Eaco \\'inged Horse '1ixed FPed .. 
EYPrctt A ughPnbaugh, ~ telSlHt, ).!inn, 

King 1l ixcd J;'eed.... . .......... . 
Moore ~Iilling Co. l'rinccton, 111. 

l\lixed Feed..... . .......... . 
)ioblesville, ,Iilling ('o. 

Quaker Dairy .Mola~seH FPP<L .... 
(!nakprOats Co., (·hicago, Ill. .. 

Husted 1\folas;-a_'S FP<•(l. .....•.•••... 
llusted ~Iilling Co., Buffalo. N. Y. 

.1 17.69 
16.fi'l 
JG.00 
l 7. ~l7 

li.41 

1:,.81 

faOG 
15.:25 

·1 
20.50 

i',cln1111akcr·s Calf ~Iral ... 
f./uaker Oats Co., Chieago, Jll. 

.......................... 1 19.00 

;-1ucrcnc nairv Fe<>d .... 
Anwrican ).iilling Co. 

Sngarota Dairy Ffled .............. . 
1'urth \Yest ~fills ('o., \Yinona, .\Jinn. 

lG.88 

. i 11 .G:3 
• 1 lG.88 
I J,i. \l:J 

H.:Jl 
JG.81 
Jfi.00 

XXX Dairy Fet~d...... . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:2.2fi 
Milwaukee (;rain & l ◄'l'ed Co., \filwaukee, \Yb .............. HJ.~J"! 

Clia1npion ::\Iixed FPl'd ........... . 
l'ortlancl }Iilling Co. 

Cumberland Mills Co. Oat FPPd ... 
Cumherlarnl Mills Co., Cu1nbcrland .J nnc_•, 

Jlairy \\'int pr "\fixed FPt;<I ..... . 
Henry Jennings: Boston . .:'lla~s. 

JI. 0. co·s. Algrane Horse Feed ............................... . 
H. 0. Co., Buffalo, I\. Y. 

II. 0. co·s .~lgrane ~Jilk FPP<I. 
11. 0. Co .. Bnll'alo. N. Y. 

Srt11nnakPr·s Dairy Feed ..... . 
•inaker Oats ('o .. Cllieago. 111. 

]cl. 7;) 

10.0G 

ll.1-1 

11. 71 

18.1:J 

11.81 

Hi.00 

16.00 :-Lr>O 
rn.oo 8.50 

1.i.00 a.oo 

15.00 

15.00 4.00 

lG.00 :J. ;,0 
JG.C'O :-L50 

18.00 

rn.oo 8.00 

lG.,iO :J.50 

18.00 8.00 
18.lllJ ·Lill 
18.00 ·LOO 
JS.Oil 4.GO 
rn.oo B.00 
l(i.00 :um 

17.00 :J.00 
15.00 :2.50 

11.00 :J.00 

U.00 4.50 

ll.00 •LOO 

10.00 1.00 

---------

20m 
20:n 
2073 
2l:J2 

2111 

2fJ47 

2080 
elO:J 

2120 

:2fJ.Jfj 

:289:1 
:2H4:2 
2~80 
:29W) 
:lOfi.t 
:2lfi4 

2924 
20!)0 

2~)67 

eO:l(J 

2001 

:!008 

2909 

:2100 

-~ 



36 MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 

ANALYSES OF SAMPLES OF FEEDING STUFFS. 

PROTEIN. 

,d 
"' .,,; "' K.DIE OF FEED .urn MANVFACTURER OR SHIPPER. " Cl 

" "' ii 
,.., 

.,,; "' "' " ,::; ,.., bO 
p "' -0 p "' I"< C!J l"i 

MISCELLANEOUS COMPOUND FEEDS-PROTEIN 10-15')!,-Concluded. 

Schumaker's Stock Feed ....................................... 11.13 
Q<1aker nats Co., Chicago, Ill................................. 9.38 

10.00 
9.63 

Schnmakers Oat Feed.......................................... 10.56 
Quaker Oats Co., Chicago, Ill. 

Sucrene Horse and Mule Feed ................................. . 10.63 
American ;,.rilling Co. 

10.00 
10.00 

10.00 

10.00 

MISCELLA:',EOUS COMPOUND FEEDS-PROTEIN UNDER 10%. 

Corn and Oat Chop Feed ............ . 7.63 
Norton Chapman Co., Portland. 

Ground Oats .......... . 9.81 
Husted Milling Co. 

Haskell's Oat Feed. 9.94 
W. H. Haskell & Co. 

H. 0. New England Stock Feed ...... 
H. 0. Co., Butfalo, N. Y. 

9.13 9.00 

Pearl Horse & Cow Feed ............ ·················· 8.13 6.00 
Chapin & Co., Boston, Mass. 

Star Feed ................................. ... .................. 8.38 7.00 
Toledo Elevator Co., Toledo, Ohio. 

Winner Chop Feed ............ ........... ..................... 9.63 8.00 
David Stott, Detroit, ""Ilch. 

MISC:ELLANEO US. 

Purina Alfalfa Meal.., ............... ..................... 15.38 15.00 
Purina l\Iills C:o., St. Louis, Mo. 

Pea Hull Meal.. ........................ ························· 14.63 17.15 
~Iichigan Cereal Co., Ubly, ~Iich. 

4.00 
4.00 

4.00 

3.00 

4.00 

3.00 

6.50 

4.00 

15.00 

1.45 
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Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 

SHORT WEIGHT CREAMERY BUTTER 

November 25, 1909, C. vV. Stevens, Deputy Sheriff, Old
town, wrote that he had ,veighed four "bricks" of creamery 
butter at an Oldtown store and that the four tipped the scales 
at just 3 pounds and 8 ounces. This was sold to the dealer 
at 35 cents per pou;1d. To this price he added one cent for 
express and sold the butter for 40 cents. The butter actually 
cost the user 45 cents per pound. 

The same day the deputy was sent to Oldtown and visited 
several places where butter was on sale and made up records 
from the goods in stock as per. the following statement copied 
from his note book : 

CREA1IERY BUTTER EXAMINED FOR WEIGHT IN OLDTOWN, 

NOVEMBER 26. 

Lunt's Cash l\farket, Chas. E. Lunt, l\fain Street. 
Kineo, 5 lbs. averages .7 oz. short with carton. Bought 5 

packages. 
Yorkshire. Up to weight. 



Gray's Market, l\Iain Street. 
Kineo, 5 lbs. averaged .(i oz. short with carton. 

L. Al ford, l\Jain Street. 
Handles only dairy butter. 

Saulsbury's Market, "\. D. Saulsbury, Main Street. 
Handles mostly Kineo but had none in stock. Said that they 

weigh the lots as received. Last lot they had was up to 
weight; one before was considerably short. 

Sa,yyer & Rand, Main Street. 
Yorkshire. Up to ,veight. 

Old Town Supply Co., C. J. McLeod, :Yiain Street. 
From Corinth Creamery, bought of Russell Bros., Bangor. 

Up to weight. 
Yorkshire. l 1 p to weight. 
Five pounds of the Kineo Butter made by the l\Iaine Cream

ery A 0.sociation of Bangor ,vas purchased at Lunt's Cash Mar
ket. These ,,·ere entered as ~o. 8669 and weighed without the 
cartons hut ,vith the parchment paper 4.54 pounds. 

A hearing was appointed which developed that the manager 
of the :\Iaine Creamery Association had been absent for three 
months; that before going· away he purchased a set of high 
grade scales and instructed his butter maker to frequently 
weigh their output so as to make sure that it was full weight. 
'l'o this the butter maker also makes affidavit. On investi
gation, however. they find that one of the several blocks of the 
1-'0\\'(T print was sltort and this had escaped their observation. 
The affidavits ,vere accepted and the case not prosecuted. 

\\TIAT IS CIDER VINEGAR ? 

According to the standard, vinegar without a qualifying 
word, in Maine, always means Apple Cider Vinegar. It must 
be made exclusively from undiluted apple juice and must be 
sufficiently well fermented so that it shall contain not less than 
4 per cent by weight of acetic acid. Based upon the exami
nation of large numbers of samples of pure vinegar the stand
arcl also states that a cider vinegar shall:-

Deflect polarized light to the left; contain not less than 1.6 
per cent apple solids; not more than half of the apple solids 
shall be reducing s11gars; contain not less than .25 per cent of 
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apple ash; and the water soluble ash shall contain not less than 
certain definitely stated amount of phosphoric acid and shall 
possess a certain alkalinity. 

As stated in Bulletin 151 there is more or less general opinion 
among some of the manufacturers and large handlers of vine
g·ars that there are on the market spurious cider vinegars which 
are sold in competition with the genuine article. In order to 
give this matter a test quite a large number of samples of vine
gar corning from large manufacturers, chiefly outside of the 
State, were given extended examination and at the same time 
quite an extended study was made of what we were reasonably 
confident were strictly pure, home made cider vinegars. The re
sults were presented in Bulletin 151 of this Station. The con
clusion was reached in the bulletin that while some vinegars 
were more or less suspicious there was no greater departure 
from a normal cider vinegar in case of vinegars corning from 
the large manufacturers than in the case of home produced 
cider vinegars. 

Again in 1909 one of the large shippers of vinegar into Maine 
called the attention of the Station to this matter. They stated 
that there was a large amount of so-called cider vinegar being 
distributed throughout Maine which was practically acetic acid 
and boiled cider flavored with acetic ether. They suggested 
the names of several wholesale houses where this type of vin
egar could be found. Three samples of these vinegars were 
obtained, apparently fr.om three entirely different sources. These 
samples were sent, together with a cider vinegar of known 
purity but marked abnormality, to an "expert" in Boston who 
had gained a large experience through his "over twenty-five 
years examination of many thousands of samples while in
spector for the City, and analyst for the Mass. State Board of 
Health." These samples were sen, in similar packages and with 
no distinguishing marks other than our numbers. His report 
contained the chemical tests and the conclusion that "I do not 
find that any one of them conforms to the requirement of being 
the legitimate product of pure apple juice, or made exclusively 
from apple cider." The sample of cider vinegar made from 
cider from hand pressed Milding and Snow apples, by slow 
fermentation without addition of any kind, by the Director of 
the Station and carefully transferred without sediment to glass 
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carboys for his personal use, was reported as having high acid
ity ( 6.2 per cent) and found "to be very different from the 
other four, not having even the share of cider stock they do, 
in fact little of it, being but a grossly poor imitation of a true 
cider vinegar." 

The fact seems to be that while the great majority of cider 
vinegars will conform to the standard as fixed in Maine and ex
plained above, it is certain that occasionally vinegar made from 
pure apple juice will depart even to a marked extent from these 
definitions. In the case of the cider vinegar made by the Di
rector of this Station, if it had been found in the open market 
and nothing known of its history, we should have reached the 
same conclusion as the Boston analyst to whom it was referred. 
While it is easy to distinguish between cider vinegar and other 
types of vinegar it is not possible to always detect a manipu
h:ted vinegar from a straight vinegar. Nor does it seem pos
sible to strictly follow the standards without running the risk 
of prosecuting an entirely innocent person. All vinegar, whether 
cider or other kinds, must be up to strength or else plainly 
marked "Below Standard." vVhile we shall continue to inves
tigate all suspicious vinegars, we shall until such time as we 
may be able to distinguish more closely than now seems pos
sible, continue to pass as cider vinegars such as seem to bear 
evidence of being made from apples even if they do not con
form to all the minor requirements. 

RES UL TS OF INSPECTION OF VINEGAR. 

It was found in the fall of 1905 that vinegars of all kinds, 
and all degrees of strength, were being sold throughout the 
State under the name of "cider vinegar." In the summer of 
1906 another inspection was made, and while there was still a 
good deal of trouble, the vinegar situation had vastly improved. 
In the summer of 1907 practically no misbranded vinegars were 
found in the hands of the dealers, although country vinegars of 
poor quality were found. In other words, in the three years 
the situation as to vinegar had so far improved that the retailer 
knew what he was buying from the wholesale dealer. In 1908 
samples were collected by the inspector without his making him
self known. In a large number of instances he was given 
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straight cider vinegar, but in altogether too large numbers, as 
shown by the analysis and subsequent investigation, he was 
given a substitute. In the summer of 1909 samples of vinegar 
,vere again purchased by the deputy, without his making him
self known to the dealer, from quite a number of stores in 
to-wns that had not been previously visited. It is gratifying to 
note that only 4 different lots of vinegar were obtained that 
were not in accord with the law, and that in three of these 
instances it was a mistake of the clerk. 

According to the jobbers the sale of distilled vinegars arti
ficially colored in imitation of cider vinegar which were so 
common in the State five years ago has practically stopped. 
'!'here has been an increase, however, in the amount of sugar 
vinegar which is being sold. Sugar vinegar is made from dark 
colored sugar house syrups or from sugar containing burned 
sugar (caramel). This so-called sugar vinegar is naturally col
ored becauce of the impurities so that in appearance it more or 
less resembles cider vinegar. Sugar vinegar is not as desirable 
an article as distilled vinegar which it is replacing. It is doubt
ful if any sugar vinegar vvould be sold if the consumer realized 
what he was getting. In the majority of cases, even though it 
be labeled, it is probable that because of its color the consumer 
thinks that he is getting cider vinegar. The consumer who 
does not care for cider vinegar had better purchase uncolored 
distilled vinegar. Distilled vinegar is free from coloring mat
ter, contains nothing but acetic acid and water, and is suited 
for table use, and is particularly adapted for keeping pickles. 
JVIost people, ho,vever, are fond of the flavor of cider vinegar 
of good quality, and it is now possible in all parts of the State 
to buy such vinegar. 

vVhile under the standards the word "vinegar" used by itself 
in :Maine always means apple cider vinegar, it may happen that 
dealers will deliver sugar vinegar or possibly distilled vinegar 
artificially colored when only vinegar is asked for. Therefore 
the person who wants cider vinegar should always be sure and 
.ask for cider vinegar. 

The results of the analyses of vinegar follow. 
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'.table sho,Ding the hind of ,·inegar and the results of the chem
irnl anal::scs of goods that were delivered to the Station 
Inspector ,l"lun he bought cider vinegar from the retailer. 

CIDEH YIXEGAR. ~!I! A. M. Penley & Co., Auburn .......................... . 

8474 
Dunn & Ross, Auburn ................................... . 

8475 
Arthur vV. Penley, Auburn ............................. . 

8476 
Olfene's Spot Cash Market. Auburn ................. . 

8471 
Perryville Cash Marl<et, Auburn ...................... . 
0. F. Holmes. Auburn ................................. .. :!~~ Hooker & Wallace, Bath ............................... . 
W. H. Sweet, Bath ..................................... . 

8463 Cash Market Co., Bath ................................ .. 
8464 H. L. & W. E. Chase, Bath ............................ . 
~!~~ F. vVilbur Brown, Bath ................................. .. 

Geo. F. Wallace, Bath .................................. . 
8585 E. M. Chase, Brownvilie ............................... . 
8507 A. H. Berry & Son, Houlton ........................... . 
8508 L. \V. Dyer, Houlton .................................... . 
8509 Robinson Grocery Co., Houlton ....................... . 
8510 E. A. Gillin & Co., Houlton ........................... .. 
8511 McGary Bros., Houlton ................................. . 
8512 Emerson Bros., Island Falls .......................... .. 
8513 Frank \V. Hunt & Co .. Island Falls ................. . 
8514 .T. C. & B. C. \Valker. Island Falls ................... . 
84,8 Langelier & Lavertu, Lewiston ....................... . 
8480 Spear & \Vebster, Lewiston ............................ . 
8481 Atwood's Market, Lewiston ............................ . 
8482 A. P. Conant, Lewiston (1) ............................ . 
8483 J. Bowker, Lewiston .................................... . 
8503 A. C. Smart, Millinoclcet. .............................. . 
8504 McAvey & Smart, Millinocket ........................ . 
8f.05 Union Cooperative Store. Millinocket. ............... . 
8587 Henry Cotter Co .. Milo ................................. . 
8588 M. G. Brockett. Milo .................................... . 
8589 Cottle & Peakes, Milo .................................. . 
851G H. M. Tozier, Patten .................................... . 
8516 Quincy, Cooper & Rcrn e. Patten ...................... . 
8450 Ingrabam's Market, Rockland ........................ . 
8451 Francis Cobb & Co .. Rockland ........................ . 
8452 \V. T. Duncan. Rockland ............................... . 
8453 H. J. Fitch, Rockland ................................. .. 
8454 Ferrand, Spear & Co .. Rockland ...................... . 
8455 C. M. Tibbetts, Rockland .............................. .. 
8484 The ·waterville Market, Ernest Crosby, \Vaterville 
8485 McCallum's. \Vaterville ............................... . 
8186 F,lmwood Market. ,Vatenille ......................... . 
8487 Brown & Sturtevant. vVaterville ..................... . 
8488 vYhitcomb & Cannon, \Vaterville ..................... . 
8489 \V. P. Stewart & Co., \Vaterville ..................... . 

DISTILLED VINEGAR, Colored to imitate cider 
vinegar. 

8479 E. J. Roche, Lewiston (2) ............................. . 

SUGAR VINEGAR. Made from dark colored stock 
it resembles cider vinegar in appearance. 

8586 0. P. Gerry, Brownville (3) .................. .. 
8502 J. F. Kimball Trading Co .. :Millinocket (4) .....•.•..• 

~,:j 
c·s 
E--~ 

% 
4.35 
4.20 
4.29 
4.26 
4.37 
4. 73 
4.85 
4.98 
4.20 
4.68 
4.58 
4.14 
5.04 
4.68 
4.59 
4.31 
4.41 
4.22 
4.16 
4.58 
4.20 
4.86 
4.17 
4.38 
2.70 
4.20 
4.22 
4.39 
4.10 
5.04 
5.09 
5.04 
4.82 
4.44 
4.34 
4.73 
4.22 
4.26 
4.22 
4.77 
4.91 
4.29 
4.25 
3.96 
3.83 
3.83 

4.52 

4.89 
4.74 

_:,; 
.5:S 
~£ -:;. 

~ 

% % 
2.72 0.37 
2.19 0.33 
2.71 0.35 
2.25 0.30 
2.20 0.38 
2.09 0.37 
3.34 0.38 
2.42 0.34 
1.85 0.28 
2.27 0.38 
1.94 0.33 
1.62 0.42 
2.34 0.27 
2.70 0.32 
2.60 0.38 
2.31 0.27 
2.39 0.29 
2.35 0.27 
2.39 0.29 
2.53 0.31 
2.35 0.27 
2.23 0.31 
1.64 0.29 
2.34 0.30 
1.81 0.31 
2.00 0.33 
2.22 0.32 
2.48 0.32 
2.18 0.32 
1.95 0.27 
2.02 0.28 
2.02 0.27 
2.36 0.38 
2.62 0.32 
2.13 0.29 
l.53 0.26 
2.06 0.26 
2.09 0.29 
2.13 0.34 
2.60 0.42 
:us 0.32 
:l.19 0.28 
~~- 25 0.32 
1.82 0.35 
1.86 0.29 
:l.09 0.36 

0.64 0.12 

1.54 0.22 
2.39 0.27 

(1) A good tasting cider Yinegar, but too low in acid content. The case 
was investigated and there was no prosecution made. 

(2) Hearing was appointee!. Settled by affidavit. 
(3) Hearing appointee!. Mr. Gerry gave evidence that the vinegar was 

supplied to the deputy through the mistake of the clerk. Case settled by 
affidavit. 

(4) Hearing appointed. Prosecution probable. 
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PORK SAUSAGE. 

1'he gist of the regulations as regards the sale of pure and 
;,dulterated sausage is summed up in the follov,-ing: - Pork 
sausage should be composed of minced, fresh pork to which 
~alt, spices, and nothing else has been added. It should con
tain no larger amount of water than the meat from which it is 
made. Pork sausage true to name can be lawfully sold without 
labels. Pork sausage to which cereal, water, or anything else 
has been added needs to be labeled to show exactly what it is. 

Jn the case of the manufacture of sausage it seems to be a 
fairly common practice to add more or less water. Some man-
11 facturers state that they only add as much water as is neces
Sctry in order to make the sausage in such condition that they 
can be worked and put in the cases. \Vhile the addition of 
water softens the sausage, it is perfectly possible to make sau
sage from pure meat .. salt and spices without the addition of 
water. Cereals, such as flour, are frequently added to pork 
sausage. Some of the spice mixtures sold for sausage flavor
ing are adulterated with cereal. It seems that cereal is add eel 
chiefly so that the sausage may hold more water. Thus it i, 
possible to take 50 pounds of meat ancl 5 pounds of flour and 
add water enough to make roo pounds of sausage. \Vhile it 
is doubtful if such an extreme adulteration is actually prac
ticed, many cases have been found ,,·here large amounts of 
water are added. Most manufacturers who are using both 
cereal and water are labeling their sausage "cereal added." 
That, however, is not enough. Correct labeling of pork sau
~age to which cereal has been added and which contains more 
,Yater than the meat from which the sausage is made is "Pork 
sausage, cereal and water added." 

The food value of sausage depends upon the protein and 
fat. Both of these constituents have a direct relation to the 
,vater, and because of this mutual rt iation between fat, protein, 
and ,,vater it is easy to tell with considerable degree of accu
racy whether or not sausage has been adulterated by the addi
tion of water. Adulteration by the addition of cereal can be 
directly learned by the presence of starch which all cereals 
carry and which meat does not contain. Quite a large number 
of cases are now being investigated in which a pork sausage 
to which both water and cereal had been added was sold to the 
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deputy for pork sausage. There are still more cases in which 
sausages to which water had been added as well as cereal that 
were sold labeled "Pork sausage, cereal added." 

The purpose of this article is to again call the attention of 
dealers to the fact that unless goods are exactly what they 
appear to be they must be correctly labeled when they are de
liwred to the purchaser. All imitation, substituted and adul
terated goods must be correctly labeled so that the consumer 
will know exactly ·what he is getting. 

C01\1PRESSED YEAST. 

It has been more or less of a custom for the manufacturers 
of compressed yeast cakes to add starch so that much of the 
so-called compressed yeast that has been sold in the past was 
a mixture of yeast and starch. The United States Board of 
Food and Drug Inspection held a hearing last summer at which 
the manufacturers of yeast ·were present. As a result the 
Board has taken the following position:-

Tne LABBLING oF YBAsT. 

The term "compressed yeast," without qualification, means 
clistille,-s' yeast without admixture of starch .. 

If starch and distillers' yeast be mixed and compressed such 
product is misbranded if labeled or sold simply under the name 
"compressed yeast." Such a mixture or compound should be 
l,1 be led "compressed yeast and starch." 

It is unlawful to sell decomposed yeast under any label. 

TnB SALE oF CoMPREssBD YBAST IN MAINB. 

After April I, 1910, the sale of compressed yeast in Maine 
must be made in conformity to the above requirements. It 
\\ ill not be enough that the goods be sold from packages prop
erly labeled, but the yeast cake itself, if it contains starch or 
other foreign materials, must bear a label stating the exact 
facts. It will be lavvful to sell without labeling and under the 
Han,e "compressed yeast" yeast to which nothing has been 
added. All other yeasts which imitate compressed yeast, as 
above defined, mtist be correctly labeled when they are given 
to the consumer. 
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ICE CREAM-SODA. WATER. 

The attention of druggists, proprietors of restaurants and 
hotels, confectioners, and all others who dispense ice cream, 
soda, and carbonated beverages, is called to the regulations gov
erning the sale of the same. Official Inspections 14 contains 
the text of the revised law and the regulations and standards 
arplying to the above. Official Inspections 16 contains infor
mation in regard to ice cream thickeners, which is of particular 
interest to the makers of ice cream. Official Inspections 8 
also explains in detail the regulations in regard to ice cream 
and ice cream substitutes. All who are interested in the manu
facture or sale of either of the above are advised to acquaint 
themselves with these regulations at once. 

Copies of the above publications will be furnished upon 
application and any additional information desired will be given 
as far as possible. 
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PORK SAUSAGE. 

According to the standards adopted and fixed regulating the 
sale of food materials in Maine, sausage is defined as follows:
'·Sausage, sausage meat is a comminuted meat from neat cat
tle or swine, or a mixture of such meats, either fresh, salted, 
pickled or smoked, with added salt and spices, and with or 
without the addition of edible animal fats, blood and sugar, or 
subsequent smoking. It contains no larger amount of water 
than the meats from which it is prepared contain when in their 
fresh condition, and if it bears a name descriptive of the kind, 
composition, or origin, it corresponds to such descriptive name. 
All animal tissues used as containers, such as casings, stom
achs, etc., are clean and sound and impart to the contents no 
other substance than salt.'' 

From this definition it follows that pork sausage must be 
composed of minced, fresh pork to which salt, spices, and noth
ing else has been added. It should contain no larger amount 
of water than the meat from which it is made. 

Pork sausage plainly branded so as to show to the non-pro
fessional person a different standard of strength, quality and 
purity than the above definition ,rnuld not be regarded as 
adulterated or misbranded, if it should be found to conform 
to its declared standard. Pork ,;ausage true to name can be 
lawfully sold ffithout labels of any kind. Pork sausage to 
which cereal, water, or anything else other than those materials 
mentioned in the definition, has been added needs to be labeled 
tC'• show exactly what it is. 

The table 011 pages 48 and 49 sho,vs the results of the 
examination of materials which were bought for pork sausage 
by the deputy. \\"hen these goods were purchased the deputy 
did not make himself kno,vn but went to the store the same as 
any other customer would and asked for a pound of pork sau
sage. He took the materials as they were offered to him, noted 
explanations, if any, that the clerk made, made full records 
and copies of all labels. and passed the goods to the analysts 
for examination. · 

It will be noted that quite a large amount of the goods was 
adulterated either with ,vater or cereal or both. T n only one 
instance was the sausage thus adulterated properly labeled. 
On all of the .-iolations hearings ,vere appointed ancl the cases 
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investigated. In the majority of instances the dealer offered 
evidence, which was accepted to show that he was in the habit 
of labeling his sausage and that he had instructed his clerks to 
always label sausage. These statements were supported by 
affidavits from the proprietor, from the clerks, and from cus
tomers. For the most part the cases were settled without 
prosecution. In a few instances the cases are still pending. 

The vVilliam G. Bell Company of Boston prepares seasoning 
for sausage, etc .. which is quite largely used in this State. The 
Bell's Spice Seasonings are made from pure spices and nothing 
else. Beside this they make sausage dressing and other sim
ilar products to which cereal is added. 

This distinction between Bell's seasoning and dressing seems 
not to be clearly understood even by people who have been 
using the Dell preparations for years. This is important to the 
manufacturers as one makes pure sausage while the other 
makes aclulteratecl sausage. 

In one instance starch was found in sausage to which the 
maker ,vas confident cereal had not been added. He said, how
ever. that he used the same machinery in the manufacture of 
all the sausage, either with or without cereal. He, therefore, 
made a lot of sausage to which cereal was added and imme
diately followed it by the manufacture of sausage which he 
supposed contained no cereal. There was enough left in the 
machinery to adulterate what he considered to be pure sausage. 
This is shown by the analysis which follows :--

No. 8755 starch declared, analyzed, dry matter 53.0 percent.; 
fat 36.0 percent.; protein I r.5 percent.; starch in considerable 
quantity was present. 

No. 8756, supposed to be pure sausage but made in the same 
rnachinery in which the sausage with cereal added had been 
made analyzed as follows: dry matter 53.5 percent.; fat 37.2 
percent.; protein I3.I percent.; starch present. 

Apparently little or no water was used in the manufacture of 
these goods. The higher protein in the sample in which cereal 
was not declared shows that it contained very much less cereal 
than did the other sample. Cereal was present, however, in 
sufficient quantity to constitute an adulteration. This means 
that in the manufacture of sausage the machinery which is 
used must be thoroughly cleaned after adulterated sausage is 
made before the manufacture of pure sausage is attempted. 
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Table showing the results of th<' examination of goods that were 
delivered to the station inspector when he bought pork sausage 
from the retailer. 

I 0 z I Town and Dealpr 

.fi I w 

87281, Augusta, E.W. C!Jurch .... 

87271 Augusta. C. E. Daggett. .... 

87291 Augusta. E. Locke ........ . 

I 

8725,Augusta, Merrill Bros ......... . 
I 

8726jAugusta, J. F. Turner. .......... . 

8730[Augusta. Webber & Hevrntt. ... . 

.. 

1:1 ' 
.... 
~ I 

li1 
'il " s I ·:;; -;; Remarks 

0 " >, .., ... 
ii c ' 0:: " "" :_J 

lctj o/o I o/o i '.fu I . 
. .... , 14144.0 26.41 9,5 Present Adulterated with 

! • 1. I 
I 
water and cer~al. 

. ..... 14146.6,30.6:10.1 Present/Adulterated with 
, j I j water and cereal. 

13150.2 31.511.6 Present Adulterated with 

1 
j I I water and cPteal. 

120174.2 :rn. 7 6.9•Absent Passed. 

.-1450.4j30.911.91Trace Adulterated with 

I 
, 1water. 

14 5:uls4.1!11.6 i-'ligbt jl'assed. 

87241Augusta, L. S. Young ................ . 

I ; I trace , 
. 13'49.Hl30. 7 11.5 l'resent

1

1 Adulterated with 

I 

: water and cereal. 
I , 

...... 

1

L,;53_4:40JJG.5 Absent !Passed 871o[Bangor, M. C. Raker. ........ . 

870J;Bangor. Collins' :'vfarket ...... . 

87051Bangor, Flckett's :\farket. .... . 

8720iBangor. F. L. Frank ........ . 

8721

1

Bangor. Uallagher Bros ..... . 

8718 Bangor, A.\\' . .Joy's Market. 

8709,Bangor, Leighton's Market 

87021Bangor, Lynch's ~Iarket .. . 

8704(angor, A. R. Pickar.1 .... . 

8708 Bangor. C. ,J. Rabenstein .... . 

870.IBangor. Staples Cash l\!arket. 

8703iBangor, E. W. Wilds ..... 

8706 Bangor, C. F. \Yinchester 

8758 Belfast. B. A. Spear ..... , ... 

.. ... 18]6~ 8149 6 9.31Absent [Passed 

[15166 1
1

54.3110 ojAbsent Passed . 

. jl8'l62.4A9.3I 9.3·(usent !,Passed. 

. 15:53.:ll3i.o!t:3.l Absent jPassed, 

. ....... 15162.4141. ;:lll.61,Absent /Passed. 

. , ....... 15157.2142.8 LO.s
1

Ausent (assed. 

. ........ 20:63.4j50,2[10.8,
1
Absent :Passed. 

13151. 7ll36. lj
1 

J2. ,! PresentjA __ du Iterated witb 
' P-enml. 

..... 20139.4
1
30. ,_110.olPrnsc,ntiAdu\teratcd with 

[water and cereal. 

.. , 121
1

45_4
1

so.5!10.slPresent,Adulterated with 
1 

1 [ jwater and cereal. 

····115160.8144.312 9 Absent I Passed. 

. . 15158 3 42 8112 91Ausent Passed. 

l2ol5s 2143 , 1 
\J.6 PresentlAdulteratcd with 

j , ,

1 

1 

I :cereal. 

8759
1
Belfast, Fogg & Coombs ..... ,,.,.... . ,

1

13,
1
5,,3 42.s_l ~,9.1Presenl1 A_ dulterated with 

1 : ! eereal. 

8749(runswick. E. M. Alexander. 

8i48 Brunswick, Cash Market (\1 ... ,. 

• 

1_15,58.8
1
141.5,ill .11 Present'' Adulterated with 

I I , jeereal. 

.

1

'u,i1;6.2,

1

49.2j ,.6!l'resent,

1

1~\~~~\{)rnted with 
I 

.
1
14 68.5

1
50.1/ ,.8

1
1Present Adullernted with 

1 I cereal. 
I I ' 

-115 62.lj'48.2 l0.4
1 
Present Adulternted with 

i I cereal. 

8747· Brunswick. Nelson :llr· Faclden. 

I 
8760•Camden, C. E. llet:dy .... 
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Table showing the results of the examination of goods that were 
delivered to the station inspector when he bought pork sausage 
from the retailer.-Concluded. 

l
ie i' ~ I 1 · , 

ci ~ ~ 1 ~ I 
.,, Town and Dealer Pol " .::: ' -
; I~ ; I~ ii I ~ 

Remarks 

rn i:... 0 ' "°' i:... -~Q~--c-------

1 

ctl % / % [ % _r I 
8764 Lewiston. Atwood's Market ............. 18 47.9

1

31. 7:13.4/Absent Passed. 

8765 Lewiston, Clou:ier's Market ............ :14,71.6 51.2l 7.9,PrcsPnt
1

Adulterated with 
I , [ (ereal. 

8766 Lewiston, Palmer's Market. ............ 15 62.31/46.4l12.6 1 P1esent!Adulterated with 

I 
cereal. 

8761 Rockland, Ingraham·s '.\1arket .......... 15 45.8131.lil0.4 PresenJ".dulterated with 
I I , water and cereal. 

8762 Rockland, H. G. Tibbetts & Co .......... 181'62.6;49.J,llJAbsent :Passed. 

8578 Skowhegan. Arthur R. Jewett .......... 15 52.1141.0 - [Absent )Passed. 

8579 Skowhegan. Jewett & l'cnnell. ......... 151
1
50.2i29.!J - Present,Cereal sticker on I I ipackage. 

8676 Skowhegan, Simpson's Market .......... 15 49.5/37.9 - Trace 
1

Passed. 

8589 Waterville, Cen. Me. Cooperative Store 14

1

·41.9'23.6 - (Present Salesman stated 
'[ I /sausage con lained 

cereal. 

8681 Waterville Frank E. McCnllnm ....... 12 46.4129.9 - PresentlAdulterated with 
water and cereal. 

8686 Waterville, C. W. Mower.. . . . 15 58 O 43.4 - Presentj8tieker "1>ork saus-

1 

1
age. cereal and 
water added." 

8687 Waterville, Robinson's '.\farket .......... 13l55.3[40.9 -

1

PresentiA<lulterated with 
(ereal. 

8683 Waterville, W. B. Stewart & Co ......... 13162.0147.9 - [Trace [Passed. 

LARD. 

Lard was purchased from opened packages in December, 
1909, at the following stores and microscopic and chemical 
examination shows it to be free from foreign fats :-

No. 8677 Arthur E. ,Jewett, Skowhegan 

No. 8674 Parker & Nay. Skowhegan 

No. 8615 Simpson·s Market. l-kowhegan 

No. 8688 Central Maine Cooperative Store, Waterville 

No. 8690 Elmer L. Craig. Waterville 

No. 8680 Frank E. McCal!nm, Waterville 

No. 8685 C. W. Mower. Waterville 

No. 8682 W. B. Stewart & Co., Waterville 

No. 8684 Whitcomb & Cannon, Waterville 
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CURRANTS AND RAISINS. 

Quite a large number of samples of these important dried 
fruits were purchased in different parts of the State. The 
goods that were purchased were all package good$. They were 
examined for weight, percentage of dry matter and for their 
condition as regards cleanliness, freedom from dirt and the 
presence of worms or worm excreta. 

The following method was used for estimating the amount 
of dirt present in these goods:-

In the examination of currants and raisins the most important 
point to be considered was apparently the amount of unneces
sary refuse or dirt contained in the goods. It seems impos
sible to make an exact determination of the refuse, but the fol
lowing method gives an approximate amount and may be taken 
to show the best or most desirable brands in comparison with 
those which are apparently carelessly prepared. 

One hundred and fifty grams of the fruit, as found, were 
taken and washed once with as little water as practicable. It 
was impossible to filter the residue on account of the syrupy 
condition of the wash water and so this was evaporated to a 
syrup and then dried in the oven for 25 hours ( the same time 
as was used for cl rying to obtain total solids). The result 
gives the approximate total refuse which, of course, includes 
some sugar and some pieces of the fruit which ought not to be 
classed as dirt. The results vary considerably and the highest 
figures do not ah,-ays repre~ent the samples which contain the 
most dirt. This total refuse was burned to a white ash and 
the result gives approximately the mineral matter obtained by 
washing I 50 grams of the fruit. These results show more 
nearly the difference Jin the goods, but dividing the mineral 
matter by the total refuse, to obtain the ratio of mineral matter 
to the total refuse, gives the best indication of those goods 
which, apparently carelessly prepared, contain the most min
,eral matter. This mineral matter represents, in excess of that 
,contained in the best goods, the sand, small pebbles, sticks, 
pieces of stems, etc., found in the poor goods. This determina
tion seems to give a better indication of the dirty, carelessly pre
pared goods than an ash determination on a sample of the 
goods themselves as found in the package because the amount 
of seeds would influence the ash content of a sample taken of 
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the total goods to considerable extent and, while the goods are 
all supposed to be well seeded, as a matter of fact, some of the 
best in appearance and finest in flavor contain more seeds than 
some of the more undesirable samples. 

In the case of the dirty and wormy goods, hearings were 
appointed and the cases investigated. Not all of the cases are 
finished, but it is probable that no prosecutions will be made. 
The desire was to call the attention of the trade to the need of 
much greater care in the handling and the branding of these 
goods. 

It seems that the currants are practically all imported from 
Greece where they are dried by spreading the fruit upon the 
sand. The common cask currants are spread upon the ground 
for curing and when they are imported are full of grit, very 
unclean and unsightly. These are cleaned by washing with 
cold water, rubbing with revolving brushes and passing over 
sieves. By means of the sieves the sand and the small stems 
are more or less completely separated. The larger stems and 
the larger stones are removed by hand. There is another kind 
of currants that are imported which have gone through a dry 
cleaning process, so-called, in Greece. These are higher priced 
and are of much better appearance. 

Under the present conditions it is perhaps too much to ask 
that currants be much better than the best which are now found 
in the market. There is, however, a right to demand a correc
tion in labeling. Many of the currants as put up in packages 
undoubtedly have been put through a cleaning process and in 
that sense are cleaned. They are not clean in the real meaning 
of the word. Such expressions as "Ready for immediate use" 
are also misleading and unlawful on many of these goods. 

The investigations which resulted from the hearings have 
shown a disposition on the part of the trade to conform to the 
requirements of the law, to clean up the goods as far as pos
sible and to remove objectionable statements from the pack
ages, and probably no prosecutions will result from this first 
inquiry. The attention of the trade, both wholesale and retail, 
however, is earnestly called to this subject and they are warned 
that the law will be enforced on this class of goods. 
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Table showing the results of examination of currants and raisins 
purchased in February, 1910. The samples are arranged 
alphabetically b)' the brand. 

ci 
l'i 

I IL\~' 
'oo 1· w ~ I--

Brand, Maker, Town and State ~ ~ t: ~ j~,g ~ ti~~ s ..... ~,.... >, 

I~ :::Oi Q 

Remarks 

Cl'RRANTS : I I 

8775 .. Acme Currants. Th.oroughly Clean-' . )'ot v1:ry clean. Short weight. l'n-

Immediate use. One Pound ....... rn,15.6178.5 
sed and Stemmed. Ready for' .. I lawful. Hearing appointed. 

Imported from Greece .............. 1214.5182.1 
877ll"C:hariot Brand Cleanc•d Currants. !I.~ Condition fair. Passed. 

8743,"Hatchet Brand Currants. Selectedi 1 
!I . Fair condition. Few seeds .. Passed. 

I cleaned and packed by Twitchell-I ' I 
Champion Co .. Portland. Me. and , 
Boston, Mass ....................... !13,15. li78.5, 

8744 ··Hellas Brand Cleaned l'urrn:nts. · .. 
1
15!14.3,80.1 Some seeds. Yery dirty. Insect 

'I , ! I excr~tions. Unlawful. H!'arlng 
I , appomted. 

I I I 
8734 1--Holly Cleaned Currants. c<erial I ' SP!'ds quite abundant. Dirty. l'n-

1 No. 9741." ......................... ,

1

Wl4.7j8l .8j lawful. Hearing appointed. 

8773 ··~o. lGBattleship Cleaned Currants. 1 

I 1 8-ome dirt. Xot rPady for "immed-
' Thoroughly cleaned and ready I I iate use:· )fisbranded. Hearing 

I 

for immC"diate use. The Hooven I appointed. 
Mercantile Co .. !\cw York:· ...... ·il3114.8·80.5: 

8736.":--lymph Brand Cleaned Currants.--1l0114.5j78.9IDirty. l'nlawful. Hearingapp·rd. 

8745!"Partbenon Brand C'h--'ane<1 Cur~ ' ! !([uitt> dirty. Some seeds. l'nlawful. 
: rants:· ............................. 12'

1

15.1 76.6' Hearing appoint(•d. 

873ll!"Royal Excelsior Brand Perfectly1· _1• '·\,ood condition. Passed. 
Cleaned Currant;,. Hills Bros. I 
Co .. New York ...................... 10 14.2 81.2 

8769:--Wasonco Brand Cleaned Currants.' I i
1

' <:ood condition. l'assed. 
1 Packed for \~·as~n &, Co .. Iloston:·113'.14.7!86.51 

I 
hAlSlNS , I : , 

8777 '·Illue Ribbon Brand Fancy i'eeded; I ,

1 

Condition very good. Passed. 
, Raisins. Recleaned '.l[u:scatel. 1 I 
I Fresno Home Packing Co .. Fresno'I ' 
I Cal. Sr•rial Xo. 5238.' ............. 10;14.8j84. 7 

8742. "Commander Brand Seeded. Raisins.! I [ Fair c•ondition. 

I 
Packed hy North Ontario Pncking, I ' J'assecl . 

. Co .. Cal. ........................... 110
1

15.6!82.31 

8783l'·Dais_y Brand Seedecl n_aisin_ s.l : 
1

r,ood condition. Passed. 
Paeked for Conant-Patr.lek Co .. 1 ' i 

! Portland. :Maine:· ................. :10'15.3181.5'. 
I I 

Small raisins. 

8776 --(:olden r4tate Seedless Raisins .. 
1 

1 Good condition. Passed.. 
Hatchet Brand. Selectecl. Cleaned : ' i 
and Packed by the Twil.cbl>ll-: 1 I I 
Champlin Co .. Portland. ~fainr, . 1 
and Hoston. '.\lass:· ................ '1015.182.0: 

8746i'·Hatchet Brand SPeded Rrtisins.,.' ! j' \,nod condition. 
I l'ackecl in Cal. for Twitcllell-i : Passed. 
I Champlin Co .. Portland. Maine .... IJ:l.14.6 83.61 

8772 ·'Irteal Kot·a-,,;eed Raisins. Grown. I 
1

condition very good. Pass,•d. 

I without seeds in central Cal.1 ' ,

1 

I · 
Arneriean \'inpyard Co. F:rf'sno. I . 

I ,·a1.-- ............................... ,12
1

14.9 85.8 

Few seeds. 
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Table showing the results of examination of currants and raisins 
purchased in February, 19ro. The samples are arranged 
alphabetically by the brand.-Concluded. 

c z 
,; 
00 

Brand, Maker, Town and Statc> Remarks 

RAISINS I ·1 I 1 

8735 ·• Marvel Brand Seeded Raisins. ·1 Many seeds. Good tla vor and con 
Packed for C. A. Weston Co.. dition. Passed. 
Portland, :lfaine." ................. 13!15.6,80.2

1 

8739 "Monogram Brand Seeded Raisins. Dirty and uninviting, but passed. 
I i:acked b,Y J :. R. lnderrieden Co.. 1 

hesno, Cal. ...................... 7 14.5 82.4 

8738 ··Nonpareil Brand Seeded Raisins. I Condition fair. Passed. 
Packed by J.B. Inderrieden Co., . 
Fresno. Cal.• ...................... 10 14.9 81.6 

8732 "Peony Brand Fancy Seeded Rais- I I Worm Paten. Live worms present. 
ins. Packed for Fuller-Holway , Cnlawful. Hearing appointed. 
Co., Augusta, Maine." ............ 615.4

1

82.6~ 

8741 "Pheasant Brand Fancy Reeded. Vair condition. Passed. 
Raisins. Selma Fruit Co., Selma. 
ca1.·· ............................... 8 14.9 82.4 

8768, "Red Pennant Brand Choice Seededi I Fair condition. Passed. 
Raisins. Packed by Kings County' 
Raisin and Fruit Co.. Annona. , 
Cal."' ............................... 10114.6 84.8 1 

8740 "Suffolk Brand Seeded Raisins. I l<+ood condition. Passed. 
Packed by Silas Pierce & Co. Ltd.,' 
Boston, Mass.•· .................. 

1

13 15.2 81.3 

8770 ·Sugar Drop Seeded Muscatel Rais-' I Uood condition. Passed. 
ins. Fancv. Cal. Fruit Canners 
Assoc., Fresno. Cal. Serial No. I 

6623.'' .............................. 10115.6 84.9 

8737 "Tulip Brand Seed Raisins. }'hoe- . I Good condition. Passed. 
nix Packing Co .. Fresno, Cal." .... 8,15.5 81.1 

8774 "\'ictoria Muscatel Seeded Raisins., I I Good condition. Passed. 
Fancy. Serial No. 7745." .......... 1 1315.984.5 

8767 "Wasonco Fancy Seeded Raisins.I I ,Fin" condition. Passed. 
Fancy Recleaned l\luscatel Rais-1· I i ins. P~~ked for Wason & Co,, . i Boston ............................ 10 15.2

1

8.J.2 



54 i\f,\TNE AGRlCTLTUIUL l\XPE:RJMENT STATION. 1910. 

PICKLES. 

A small amount of ah1m and benzoate of soda is allowed in 
pickles in Maine provided the fact of its presence is plainly 
stated upon the package. ln the case of bottled pickles which 
were examined and are here reported no adulteration or mis
branding was found with the exceptions named below. 

Tn the past three years bottled pickles have been purchased 
b} the deputy at different places in the State, and while they 
have for the moot part been found in conformity with the 
rcqnirernents of the la\v, i1westigation has developed that it 
frequently happens that pickles, as well as other shelf goods, 
are quite old before reaching the consumer. It sometimes 
happens that the jobbing house is not careful to so pile his 
goods as to distinguish between those vv·hich have been in stock 
for some considerable time and new purchases. Also the re
t2iler in filling up his shelves is not always careful to sell off 
the old goods first. ·vvhile bottled ancl canned goods clo not 
ckteriorate very rapidly, obviously it is to the advantage both 
of the consumer and the dealer that goods be handled in as 
fresh condition as possible. 

The table which follows gives the results of the examination 
of samples of pickles purchased in Portland in the summer and 
fall of 1909. In four cases the goods ·were found to be in 
violation of the Maine Food and Drug Law. Hearings were 
appointed and on investigation it was found that these were 
o!cl goods. On accmmt of this fact the cases were dropped 
without prosecution. 

Table shmuing results of examination of pickles purchased in 
Portland in the summer and fall of r909. Samples arranged 
alphabetically by states and towns within the state where the 
Goods were made. 

I I 00-
1 ; N 

"'I~ I~:~ 
lr{2: t 

1

·2 I ~ 
:..1 '""-: 

State. Town. Maker arnl Hrnnd Results of Examinations 

_I ----- --- --- --
839,IEngland, London. Cro,s ,, Bla,·kwell No alnm or presrrvativ<>s found. 

· ~lixrd Pickles.· ............... ,.35 l!l.4 Passed. 

84001111inois Cbicag~. \Vin IJ[Pmming &
1 

Alun1, bPnzoate of soda, turmeric 
1 Co. ··Sweet Uherkins. Extra Fine I found. bnl dedared. Passed. 

Pickles. Contain alum. benzoale of 
soda and tumerie...... . ............. 10,10.n 
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Table showing results of examination of pickles purchased in 
Portland in the summer and fall of r909. Samples arranged 
alphabetically by states and to·wns within the state where the 
Goods were made.-Concluded. 

0 z 
,; 
00 

State, Town, Maker and Brand Results of Examinations 

8366 Illinois, Chicago. Libby, McXeill & 1Alum found. Ko preservatives found. 
, Libbv. '·Libby's Gherkins. Aerial ' Unlawful. Old goods. 
! No. 288." ............................... ;10 6.4! 

8375 Illinois, Chicago. Libby. McXeill & 
Libbv. "Libby's Sour Gherkins. 

I Serial Xo. 288." ........................ 10 6.4j 

Xo ahun 
Passed. 

or preservatives found. 

8389: Illinois. Chicago. Libby. :IIcXeill & 
' Libby. ·'Libby's Mixed Pickles. , 

Alum found. No preservatives. Un
' lawful. Old goods. 

Serial No. 288." ....................... }O 5.4 

8372 Pennsylvania, Pittsburg. H. J. Heinz' Ko alum or preservatives found. 
I C(o. _')~einz Sour Midgets. Serial. ' 

1 

Passed. 
Xo. 501. ............................... 3011.6

1 

I I 
8379Pennsylvania, Pittsburg. H. J. Heinz' Ko alum or preservatives found. 

' Co. ,;Heinz Sour Spiced Pickles. Passed. 
Serial No. 557 .......................... 10· 5.41 

8403 Pennsylvania. Pittsbnrg. H. J. Heinz No alum or preservatives found. 
Co. "Heinz Pickles Onions. Serial , i Passed. 
Xo. 557." ............................... 10· 6.4 

&170 Pennsylvania. Pittsburg. Lutz & 
1 

8chram111. · 1L. & 8. PiC'kles, (.;-herkins. 
i ~erial Xo. 315~ .......................... JO G.4• 

8382 Pennsylvania, Pittsburg. Lutz & 
Schra111m. ··Sour Midgets. Diamond 
Brand. Serial Ko. 3169 ................. :JO 11.3 

8390 Mass., Boston .. T. P. & B. Pll1mmer 
··<:;-herkins, Piekles. Eastman Brand 
English 8tyle, Prepare,i witb alum.•· 10 16.4 

Alum found. No presenatives. Un
lawful. Old goods. 

Alum found. Xo preservatives. l'.n
la wful. Old goods. 

Alum present. :Ko presenatives. 
Alum declared. Passed. 

8369 Michigan. Detroit. E. (,. Dailey Co. Alum and benzoate of soda found. 
'·lSew England Brand :llic•bigan Pick- , Declared. Passed. 
les. Sweet (;J1erkins. Yinegar 1'.011-

tains sugar. tumeric. spices and hC'n- 1 

zoate of soda. He rial JSo. 7824 ......... 10 13.0 

8404 Mirbigan, Detroit. E. U. Dailey Co. Xo alum or preservatives found. 
1 ·'~e\v England Brand )Iicbigan Pick- : Passed. 

les. Sour Mixed." ................... ,10 12.0 

840fl Michigan. Detroit. K G. Dailey Co. 
'·::Sew England Brand MiC'higan l'ick
les. Sour ~Iixed. 8-eria1 ~o is.-· 
Alum declared.......... .. .... 10 12.4 

8373 ~Iiebigan. Detroit. The Williams Bros. 
Co. "\\'illiams RwPet ~lixed l'iekles." 
Almu and benzoah--' of soda dr-clared. 10 9.5! 

Alum found. Declared. 
chemical preservatives. 

No other 
Passed. 

Alnm and benzoate of soda found. 
Declared. l'assed. 

8384 Y(rff,ni,~' 1g~11~:~~i~. 1~[.'.t·le~: ~\lr~i~1~: 1 A~~~t~ f~;~~~~d.lSo preservatives pres-

Alum declared · ................... 30 20.4 

8365 .. (,old Seal Brand :l!idgct Uherklns.
1 

No alum or preservatives found. 
Serial lSo. 1281.". .. .. .. .......... 10. 7.8, Passed. 

Lutz & i-chramrn Co .. Pittsburg. and Libby. :'.\lcKeill & Libby. Chicago, made affidavit 
that they do not now use alum in their pickles. 
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CANNED FRUITS. 

In October, 1909, samples of apricots, cherries, peaches, 
pears, pineapple and strawberries were purchased in Portland 
in cans. The relation between price and weight of dry matter 
is interesting and important. For the most part the quality 
of the canned fruits was such as not to be questioned. All of 
the goods examined were found to be lawful and were passed. 

Table showing the results of examination of canned fruits pur
chased in Portland, October, r909. 

---------------,---
\Yeight 

State, Town, Packer and Brand Remarks 

I APRICOTS . : I 

Canners Assoc. "~It. Hamilton , 
862i'Cal., San Francisco. Cal. Fruitl I 

Brand Fancy Quality Apricots'' 20 a0.119.0 7.9' 

Xo preservatives found. Quality 
good. Passed. 

CHERRfES 
8626 Cal., San Jose. Golden Gate Pack

. ing Co. "Cal. Violet Brand 

I 

Royal Ann Cherries" ............ 28 82.9 20.8 

PEACHES 
8628:Cal. San Jose. Santa Clarn Co.j 

I 

"Cal. Violet Brand Extra. Stand-
ard Peaches·· .................... !24 :n.o 20.4 

: PEARS 
8633,:<rew Jersey, Cedarville. Jotm E. 

Drament Co, "Defense Brand 
Pears. Packed in extra bcavy 
syrup'' ............................ , 15 20.911.2 

PI:<rEAPPLE : 

8.2 

4.2 

Xo preservatives found. Quality 
good. Pa~sed. 

1

Xo prPservativcs found. Quality 
good. Passed. 

I

Ko preservatives found. Quality 
good. Passed. 

8631 Cal. San Francisco. Hunt Bros.I No preservatives found. Quality 
Co. "Keystone Hawaiian Pine-' fine. Passed. 
apple ............................ 20 25.116.9 6.6 

8625 l\Iaryland,'Baltimore. clchall l"k- 1xo preservatives found. Quality 
ing Co. "Perry ll..: Brooks Pine- : good. Passed. 
apple. Standard Quality" ...... 18 20.1 8.8 1.4 1 

8630 1faryland, Baltimore. cchall P'k-, No preservatives found. Quality 
ing Co. ·"l'errapiri Bra]l(l Sliced I good. Passed. 

1 

Pineapple ........................ ,1819.7 9.2 1.3 

8632 Now York. N. Y. Paul. Ta.ylor. 
Brown Co. "Pineapple Chunks. 
Oriental Brand. Singapore" .... 18.19.813.9 3.3 

I 
STRA \YBERRIES 

No preservatives found. Quality 
not Yery good. Coarse withollt 
nrnch flavor. Passed. 

8629.:llarylan<l, Baltimore. W.F. ),sson No preservatives found. Quality 
·1 Canning Co. "i-trawbe:rries. good. Passed. 

Narraganset. Extra Prescn·ed. 
Superior Quality.", ............. 18 22.l 7.4 6.3 
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Both the spirit and the letter of the Maine Inspection laws 
demand freedom from adulteration and truthful labeling. 

FEEDING STUFF INSPECTION. 

CHIEF REQUIREMENTS OF 'l'HE 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 the 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 
coming under the provisions of the law are linseed meals, cot
tc,nseed 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 and 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 arc 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 obtain at the time of pur
chase a written g1wranty that the goods arc in conformity with 
the law regulating their sale. Failure to obtain such a guaranty 
on the part of tbe 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 
commercial feeding stuffs. 

Any form of guaranty covering the facts may be used. The 
printed matter on the bag or the tags accompanying the feeding 
stuff will not be considered as a guaranty. The guaranty to be 
valid 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 1909-ro. 

The last report on feeding stuffs, Official Inspections 20, gave 
the results of the examination of samples received from May 
tc December, 1909. The results were published without com
ment in order that the report could be distributed promptly. 
The samples discussed in this number comprise those submitted 
by dealers and collected by the inspector from December, 1909, 
to April 15, 1910. The discussion which follows applies to both 
publications. 

llnckeye Cotton Seed ~real ll 
Buckeye Cotton Oil Co.,................ Tl 

Cinci □ nati. Ohio..... . . . . . . . . . . . . ll 
]) 

I n In 
: ]) 

D 
' ]) 

]) 

I:: 
. () 

() 

]) 

1'1tOTEl>. FAT. 

I ,:rn.O0 :w.ao ! _ 

:JS.8, :JD.00 I -
:lU.:Jl I :rn.oo : -

' an.,jG 1· :.m.oo ' 
:isJ, :rn.oo • 
3!J.3, 1 3!l.0IJ 
42.00 ' 3!J.00 
3G.:J, :in.oo 
:l!J.,,G :J9.0IJ 
:JD.5O :l9.IJO 
40.0G 3!l.0IJ 
;Js.0:l 39.00 G ,3 
;JS.\J:J :J\1.1)1) 
41 .8, 39.1)1) ' G.89 
40.02 39.00 -
:J..GS :39.00 

1

, -

42.4:3 39.00 -

G .. ;o 21G9 
ll.50 2177 
G.!""l) :2li9 
Ii. 50 2183 
ii .50 :ll87 
6.50 21!)0 
G.50 2225 
G.50 222G 
(i.50 2:231 
G. 50 :t::~32 
G.i)O i 2250 
G.,,0 2296 
G.50 : 2299 
G.50 ! 2310 

G.50 I 23Hl 
G.50 2886 

; G.:iO 2427 
! 

C, from the feeder; D, from the dealer; M. from lhe manufacturer; and 0, the in
spector's sampie. 
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rnoTElX. EtT. 

f 
I 

s 
~-DIE OF FEED A:N"D ).L\~TF.-\CT!'J:El: OR R.Hll'PEJL ffi 

Cotton Seed :\!eal. ..... . 
American Cotton Oil Co ... 

(,rcnada, :\liss .. 

Cotton Seed Meal.." ........... . 
H. E. Bridges & Co .. :\!ernphis. Tenn. 

Cotton Seed :\Ieal. .............. . 
F. E. Morse & Co .. Little Rock. Ark .... 

Dixie Brand Collon Seed )[ea! ................ . 
Uumphrcys-n-odwin Co., ~Iemphis, Tenn .... . 

JJoYe Brand Cotton Seea :\!cal. 
F. \Y. Brode & Co .. )lcmpl1is. T.,nn. 

! ~ 

" ~ 
"' J; 

D 
(_) 
() 

(_) 

D 
D 
j) 

1) 

I> 
j) 

0 

:JS.GO 
:JU.:J, 
:JS.'" 
:r;- .87 

:J\J.4:J 
40.GG 
ll.O(i 
12.68 
H.7.S 
JO. ,.5 
09.18 

ll , 42.00 
I) 4:2.2,'"> 
]) 42.00 

I) 

']) 
1l 
1) 

n 
]l 

D 
]l 
]l 
]) 

]l 
]l 
(l 
]l 
(l 
(l 
j) 

(l 

(I 

Tl 
]l 
]l 
]l 
j) 

I> 
() 

(l 
() 

]) 
]) 
j) 

J) 
]l 
(l 

n.1s 
41.20 
40.00 
10. 7;) 
:::tD.06 
4-l.OG 
40.81 
.J0.4:l 
:l8.,)\J 
"1:2. j;) 
:;-;- . \10 
~D.8:3 
-:l:2. ~)8 
'.iD.t,O 
.J:J.J:1 
:i7 .81 
08,;)I) 

'l-l.6:2 
10.il:2 
:iO.\J:3 
i-rn.:n 
-!O,:)(j 

:in .. )o 
-11.26 
:i!J. DB 
:-H).OG 
:in.~s 
:rn.s, 
-11.1:2 
:i9.1:2 
-W.:iG 
:ri' .IJ~ 
-11.00 
1:2.:37 

ll 1 -l0.21 
]) :J0·(1:J 
n :rn.oo 

40.SJD 
J0.:2.) 
:-m.f>G 
:J!l.1:1 
:J, .00 

I) 
() 
]) 
I) 
]l 

41.00 
41.00 
41.00 
41.00 

38.:50 
-11.00 
41.00 
41.00 
41.00 
41.00 
41.00 

41.00 
41.00 
41.00 

i -

'

i 7. gg 
8.59 

38.50 
38.oO 
:J8.5Q I 

:18.50 
:]8.50 ~ug i -

3R.,i0 
:18.ilO 
·11.00 
:m.w 
:JS.511 I -

38.00 
88.50 
:m.,,o 
38.:ill 
:\K.SO 
:JRJ,O 8.US 
;\S.50 fi . .S 
:JR.00 
:1s.m 
38.00 
:rn. c,o 

:J8 . .'10 
;)R .. ~O 
:>8.oO 

:-;s.oo 
88.00 
::s.oo 
::s.oo 
::8.00 
:1s.oo 
H8.00 
•:s.oo 

, .30 

I -
I -

8.30 

().00 
'.J.00 
!1.00 
H.00 

G.00 
7 .00 ,_(X) 

2180 
:218~ 
:.>:mo 

7.00 
7.00 
7.00 
7.00 

' 2831 
2:381 
2:18'.2 
2305 

I 7 .00 ,1 

,.00 
7.00 
7.00 i 
7.00 i 

,.00 I 
7.00 
,.00 I 
,.00 
7.00 
7.00 
,.00 
,.00 
,.OIJ 
7.0U 
7.00 
7.00 
7.00 
7.00 
7.00 
,.00 
,.00 
,.00 
,.Oil 
,.Oil 
j ,0() 

,.00 
, .00 
7.00 
, .oo I 
,.00 
7.00 
,.Oil 
7.00 

7.00 
7.00 
,.00 
7.00 
7.00 
7.00 
,.00 
,.00 

Green Diamond Brand Cotton Seed '>[ea!..,, ... ,.. O 41.51 cjJ .00 9.12 8.00 2284 
Chapin & Co .. Boston. :\lass. 

C, from the fee,lPr: D. from tl1e dealer; :\I, from ll1e manufadurer; ancl 0, tlle in
spector's sarnplc. 
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A~ALYSES or SA}IPLES OF FEEDIXG S1TFFS-C'0Yil:-1UJJ. 

E 
NA::\IE OF :FEED AND }iL\NT'F_\('TllltEH Olt SHIPPEIL fJ: 

Hunter llrotllers· Cotton Seed )Ieal. ......... n 
Hunter llros. Milling Co .. ... ·············· JJ 

St. Louis. ::\lissonri j) 

]) 

0 

Imperial Cotto llrand Cotton Seed Meal. ...... I) 

Jmperial Cotto Milling Co. . . . . . . . . . . . . . . . . . () 

Owl Brand Cotton Seed Meal. ............. n 
F. W. Brode & t'o., J\Iempllis. Tenn. ... ]) 

l) 

n 
i ]) 

I) 

]J 

u 
]) 

n 
lJ 
]) 
() 
() 

D 

Prime Colton Seed Meal. ................ ........... () 

C. C. Johnson & Co ................................ 0 

Star Brand Cotton Seed Meal. ............... ll 
J. Lindsay Wells Co., Memphis, Tenn. 

LIXSEED OIL ~IEAL. 

Linseed Oil J\Ieal. .................................. . 0 
Arnerican Linseed Co., Chicago, Ill. ... . 0 

Old Process Oil Meal. ..................... . (J 
American Linseed Co., Chicago, Ill. .. . 0 

Buffalo Gluten Feed ............................... . 1) 

Corn Products Refining Co .. ~ew York .......... . () 
() 
I) 

() 

0 
0 
[) 

D 

Cream of Corn Gluten ............................. . () 

American Maize Products Co ................... . 0 
() 

]) 

! 

: 

PHOTEIX. FAT. 

40.81 41.00 7.50 
4:J.fi:2 •11.00 7 .i:>O 
ll..iO 41.00 7 .50 
41.4:J ·11.00 7.00 
-ll.oO 41.00 7 .83 7 .50 

.JO.oil 41.00 9.00 
38 .. iO 41.00 7 .:21 9.00 

40.93 41.00 G.00 
.JIJ.4'3 .Jl.00 6.00 
41.ii(i 41.00 13.00 
4:2.56 .Jl.00 6.00 
42.:ll .Jl.00 (i.00 
-11.18 ·11.0U (i.U0 
38. i.1 .Jl .Oil 6.00 
~:2.50 41.00 7 .81 (l.00 
41.:ll 41.0IJ 6.00 
41.:2;) 41.UO ll.00 
41 .00 41 .IJO G.00 
40.87 41.00 fi.00 
43. j,) 

: 
41.00 6.00 

12.87 41.UO 6.00 
42.06 41.00 6.00 

43.00 41.00 8.07 8.00 
89.50 41.00 8.00 

39.:ll 41.00 9.00 

37 .12 3G.00 12.851 1.00 37 .06 36.00 - 1.00 

33. 75 32.00 
1 

5.96 5.00 
36. 7.S 32.00 I 5.oo 

I 

::r; .20 
I 

24.00 I 2.f,O 
2G.56 

I 

23.00 2 69 2.50 
26.06 24.00 2 .. so 
:!8.06 24.00 2.50 
27 .00 23.00 2.50 
28.12 

! 

24.00 
' 

2.50 
25.2;) 24.00 2.50 
2-1. 75 24.00 2.00 
24.00 24.00 2.50 

27.06 2:1.00 2.50 
2·J.l 7 2:J.00 2.54 2.50 
25.87 2:J.00 2.50 

I '21.31 2:J.00 2.50 

6r 

217:1 
2l!Jl 
2192 
2194 
2378 

2174 
2322 

2185 
2196 
22.5:, 
2256 
2262 
2:251 
:2:258 
:2:2T2 
2353 
23Gl 
2367 
2368 
2373 
2406 
2414 

2307 
2309 

2195 

2216 
2:316 

2302 
2396 

i 
I 2175 

2210 
2274 
2:l79 
2283 
2327 
2344 
2379 
2420 

2237 
2306 
2320 
2431 

C, from the feeder; D, frmn tlle dealer; l\I, fron1 the n1anufricturer; and 0, the 
inspector·s sample. 
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ANALYSES OF SAMPLES OF FEEDING STUFFS-CONCLUDED. 

PROTEIN. FAT. 

,; 
.; "i5. '" s I I .a 

NAME OF FEED AND ;'.lANUFACTURER OR SHIPPER. :ll "" "" s 
'" '" "' '" '" I...; '" '1 0 1...; -;:;...; ;:;~ 

'" '" ""'1 a,'1 'd'1 a,'1 "i5. " '1"' ,-.a, '1'" ,_.<D ... ~" "'" g~ "'" s "' '-'1-< gg g~ 0 0'" "' rn l"c;i::, R:0. rn 

Diamond Gluten Feed ................. ............ 0 I 22.m 23.00 2. 9912.50 '2277 
Corn Products ;'.Ifg. Co. ! 

Golden Rod Gluten FHed ............... ······· , ... 0 26.25 27.00 4.45 . 4.00 2211 
Norton-Chapman Co., Portland, :Me. 

I 

Jenk's Gluten Feed ................................. 0 22.ss [ 2s.oo 5.55 3.00 2209 
Huron Milling CJo., Harbor Beach, ~Iichigan ..... 0 25, 50 23 00 3.36 3.00 2346 

! 
2.00 I KKK Gluten Feed ............. ······· ... ........ 0 21.94 23.00 2.37 2295 

J. C. Hubinger Bros. Co. 

Pekin Gluten Feed ........ 0 24.94 23.00 9 03 •) -o : 2222 ··········· ········ .. .... 
I 

- . I - O I Corn Products i\Ifg. Co .. 

C, from the feeder; D, from the dealer; ilf. from the m~nufactnrer; ancl 0, the in
spector's sampl?. 

WEED 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 
v,hich have been sent in by correspondents been so tested. In 
case the feeds have not been tested, the fact is indicated by ** 
referring to the foot note. In no case was there an exact 
quantitative analysis made, but a general estimate of the num
ber of the seeds were formed by the analyst. In no case were 
the weed seeds tested for vitality. 

In the winter of 1908 quite an extended investigation was 
made relative to weed seeds in feeding stuffs in Maine. These 
results were published at considerable length in bulletin r 56. 
It is not purposed to discuss only in a very general way, the 
matter of weed seeds in the present report. 

On pages 69 and 70 is a list of the feeds found to contain 
whole weed seeds and the kinds of seeds identified. 
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A:sfALY~ES OF SA,IPLES OF FEEDIKG STGFFS. 

:XA:\fE OF FEED ANn MA~rFA( 'lTltEil 
OR SHIPPER 

J)lt,TlLLERS CRAJ:-,S, 
-- --- ·~------

I ' 

I 
Ajax Flakes .................... 

" 
() 

! 
31.00 31.00 

Ajax :\filling & Feed Co ...... 
,IilwaukeP, \\'is. 

I 
Bourbon Grains R. ..... ............ 0 31. 75 

I 
28.90 

Climax <:;rains ......... , ............. 0 I 29.62 ! 30.00 
llentsch & SickPrt Co. 

:Milwaukee. \\'is. 

Continental Glnten Feerl. n 31.20 33.00 
Continental Cerpal Co. n :-30. i5 33.00 i 

Peoria. []]. 

Dearborn Distillers Dried (~ruins. () :2:J.1'.l 22.00 
J. \\'. Biles Co .. Cinl'innati, Ohio 

Dewey Distillers Grains. ............ D 3'.UIO :!6.00 
nc•wey Bros. Co. 

10.36 

13. 14 

9. 94 

WHEAT OFFALtl, FEE]) FLUl'R. 
- --- ---- ---- ------- --

Atlas Red l>og .... ··········· 0 19.00 18.00 - I 
Atlas Flour Mills. ~Iilwaukee. Wis. 

I Daisy Flonr Feed ................. 0 
! 

18.32 16.00 -
Pillsbury, Minneapolis, Minn. 

Rod Dog Flour ....................... 0 16.44 14.50 
Crpscent ,!ills Co. 

-------- -----

\YHK-lcT OFFALS. )IIDDLTKGS. 

Crescent Middlings ..... ·······••·· () 17.ll 11 .3:2 
Cn•scent ~tilling Co. 

Daisy Flour Middlings ............. () 18.31 16.00 
Pillsbury, Minneapolis. Minn. 

D,Yight Flour ~Iills Purn Wheat 

I Flour )fiddlings .......... (I 18.82 17.00 
Dwight Flour ~rills, 

I ~Iinncapols, 1Iinn. 

I Fancy Wbite Mi<ldlings ...... 0 14. 94 15.00 
\Ym A. Coombs ~filling Co. 

Coldwater, Mich. 

Harter·s Pure Wheat 1Jiddlings ..... () 18.36 17.00 
Harter l\!illing Co .. ..... , ......... I () 18.00 17.00 

Toledo. Ohio. 
I 

Hunter Bros. Pure Winter \\'beat. .! t> 16.50 16.00 
Middlings 

Hunter Bros. }Jilling Co., 
St. Lonis. 

** X ot trstPrl for weeds. 

12.00 

9.80 

10.00 

14.00 
14.00 

8.00 

9.00 

4, ,0 

4.50 

4.50 

4.50 

5.05 

3.00 

4.00 I 
4.00 

4.00 

:Xone 2350 

Fragments 2391 

Xone 2238 

** 2167 
** 21'i6 

None 2223 

•• 2428 

** 2286 

** I 2312 

** 2297 

** 2305 

•• 2303 

•• 
12404 

** 2304 

** 2318 
•• 2324 

•• 2231 

C. fron1 the feeder; ]), frmn the llPa1er; ::.I, from the rnannfal'turer; and 0, the in
spector's samph'. 
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A~ALYSES OF SA;rJ'LE.~ OF FEEDJ:-;(; HTl:FFS-Continued. 

J'It<HEI~. 

i ~--KA)IE OF FEEi) A~D l\IAI\TF.\.C1THRH! ..,., 
OH SHIPPE!l. '-

:L 

:,fiddlings....... ( J 17.8:2 11..·,o 
Ansted & Burke. 

8pringf1eld. Ohio. 

:ilicl<llings....... .. . . . . . . .......... o 17.:38 1.,.ou 
\\'asllburn Crosby Co .. 

11inneapoli~ 

l'urP And l'nallulterated 
B :,Iiddlings....... 0 Jll.38 15.00 

rure Hard ,vheat Standard 
:,Iiddlings ..... 

\\'ash burn Mills 

l'nre \\'iuter \\'heat :,ri,ldling., .. 
Hunter Bros. \filling Co .. 

t;t. Loujs 

Yinro )Ji<ldlings ................ . 
\"alley City :,rilling Co. 

\\'illiam Tell Winter Wheat 
Middlings ............. . 

Anstell & Bnrke ( io., 
8pringticld, Ohio. 

Winona Fancv Standard 
Middlings ........ . 

Bay State :\li!ling Co. 

• • 1 () 

I 

' () lU.8:2 

lo. 94 
J,,.G:J 

1 i. 75 
17.50 
17.50 

18.94 

n.oo 

lG.OIJ 

1,,.84 
lll.84 

JI.RO 
14.50 
H.50 

\\'HEAT OFFALS. )IIXED H~Jm. 

~-\L'n1e FPPd ......... ............ . () 16.50 l,i.OIJ 
Aeine £Yarn, Co .. 

Indianapolis. Ind. 

Illisll·s Bull's Eyl' Mixed Feed...... 0 16.9:J JG.00 
Blisl1 }lilling Co., Saymore, Ind ... O 16. 7,, 17.20 

Boston }fixed Fee a. . . .. . . . . . . () 17. 2:, JG. 00 
Duluth Superior Milling Co. I> 15.88 16.00 

Certified Exlrn !Iravy Soft \\'heal 
Mixed Feed·............... O 15.73 15.00 

Hunter Robinson \\'enz. St. Louis 

Columbia ~lixod Foell ............... 0 17.00 16.80 

Coombs ~filling Co .. Mixed Feed.... O 15. 75 15.00 
Wm. A. Coombs }lilling Co., 

Colllwatn. }Iich. 

Gem Soft Wheat :,rm Run 
Mixed Feed............... 0 16.38 14.00 

Allen Baker Co .. SL Louis, Mo. 

Gold Mine Mixed Feed............. 0 17.25 17.00 
8hetlield King Co .. J\linneapol:ls 

** ~ ot tested for weeds. 

4.00 

4.(ll) 

4.0IJ 

4.00 

4.00 

4.00 
4.00 
3.50 

6.01 

** 

** 
** 

** 
** 
** 

** 

'1 

2:384 

i ~:ni 
:t3iG 

22/G 
2311 
20:!\) 

2:JJ:l 

4. 10 FragmPnts 2201) 
4.HU Few :227l 

4.t)IJ Fragments 2~:.2-1 
1.51) FragmP11t~ ~~8D 

4.00 Few 24J.J 

4.10 Few 2387 

3.0IJ FragmPnts 2241 

'1.00 FragmPnts 2:36!) 

4.FiO FragmPnts 2:38:> 

C, fron1 the feeder; D, from llw dPaler; ~r, from tlH' rrrnnufaetnrer; and 0. the in
spector's sample. 
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Al\ALY8ES OF SX'.\f!'LE~ UF FEEDJXG ~TLTFS-Continnecl. 

PltOTEI:-,". 

! 
! F.,T. !\\'EEDSEETb.l 

~~-1~---1- --

X~UIE OF FEED A~lJ l\Lt::--;TF.-\.CTl'HEltl ~ 
OR 8HIPPEIL ~ 

I 
0 

f: 
,:£ 

<,winn·s Mixed Feecl ................. D 1,.00 JG.3:i 
(iwinn Milling Co., Colnmbns. 0. 

Kent '.\lixed Feed............... () Hi.O, U.00 
Williams llros. Co .. Kent. Ohio 

Kent Mixed Feed. \Yiatcr \\'beat.. U lli.il:2 l:.UJO 
Williams llros. Co .. Kent. Obio 

King Feed.. . .. .. .... .. . .. .. .. 0 lG.ll-l F>.00 
1(. l'. '.\Ioore ,\lilling- Co. . . . . . 0 1,. ,., J.,.0IJ 

1'. M. co·s. Mixed Fee,1....... O lli.88 1',.oo 
X. '.\!. Co., :--:oblt•sYille. Ind. 

Uceident '.\lixed Feed........ 0 1,.,;; 15.0IJ 
Hussell '.\liller '.\lilling Co..... U 1,.8:2 J:',.oo 

l'illsburv·s F,uH'Y '.\1ixed Fee,!. .. 
l'illstniry '.\lillii1g Co., 

Minneapolis, 

Red Star Mill Run '.\lixed Feed. 
Hannibal Milling Co .. 

Hannibal, '.\lo. 

Sleepy Eyc• Mixed Feed ........ . 
Sleepy Eye Milling Co. 

o 1,.,,0 rn.oo 

0 16. ,5 l-l.00 

0 HU:! J.l.40 

Sno,v Flake .Mixed Feed ............. , 0 14.:Yi" 
Lawrenceburg Roller Mills Co. 

Stock's Monarcb \Ylleat FePd .. 0 17.44 
F. \\'.Stock,\: Sons, 

Hillsdale, '.\lich. 

Trojan '.\lixed Feed..... O 
Allen \\'heeler Co. 

Try Me Winter Mixed Feed. 0 
~praks )tilling Co. 

\\'ild Firn Mixed Feed......... O 
lfonter Robinson Wenz Co .. 

~t. Louis. 
\Yilli11m Tell :Mixed Feed..... 0 

Ansted & Burk Co., O 
1-'pringfielcl, Ohio. 

\Yinona ~fixed Feed ................ · 1 O 
llay State Milling Co. 

Winter :\fixed Feed..... 0 
Chapin & Co., Boston. :\lass. 

lli.5, 15.00 

lG.81 1,,1;\ 

lll.32 15.00 

16.38 14.50 
17.fJO l.J.50 

Jll.25 1,.00 

lG.38 14.00 

\\'irtbmore \\'!teal Feed .............. 0 11.19 JG.00 
Chas. M. Cox Co., Boston. Mass 

** ~ot tested for wpe(ls. 

1 I 
'C 

"" 
~~ 
Z:S 
"" 1[ 

;).40 FragmPnts 2:20:! 

:2.00 Fragments 2:227 

2.00 Fragments 2:!88 

-1.IJIJ FP\\' :!:!J,, 
LUO Fragments 2lo:J 

4.00 );one 2:374 

1. 50 :;:* :2:201 
4.GO Fragments :!:!05 

2z.J5 
.J.GO Fragments 

4.00 Few 2840 

5.10 Few 2218 

Fragments 
1 

:2:203 

Many 2244 

4.00 Fragments 2207 

4.45 Few 21D9 

4.00 ~one 2:209 

3.50 Fragn1ents 2:273 
3.50 ~one 2377 

1 5.0:3 Fragm0nts 228:2 

3. 00 Fragments :22:H 

4.00 Fragments 2416 

C, frmn the fC>cdPr; D, from thP dealer; ~r, fro1n the 1nanufactun1 r; and 0, thr- in
spectoT·s sample. 
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A!sALY~E, OF BA~IPLE~ OF FEElil.\'C, ~Tl'.FFS-Coninued. 

i 
P-
" 

J\".UlE OF FEED.\~]) JL\);lT.ACTl'T~EH ~ 
(JI{ 8HIPPE!t. ~ 

1nrn.\T 

PROTEIX. 

OFFALS. BHA.\'. 
-- --- ----- --- ----- ----------

~.\..nchor Brand ............ .... I) 11.88 11.:,0 
KP1npPr )!ill a1ul Elevator Co. 

Kansas<'ity. :\Io. 

Big;.lnllmn .... I) fa88 1:-).:!0 
Wabash !{oiler }Jill l'o. 

Con1mnndPr Bran .. I) 
I 1-1. 8:! 1-1.0U 

('omrnander :\Till C'o .. }.JinnPtq,olis 

Wasllbnrn ,\: Crosby 
l'o.·s C'oar,..;p \\'l>C'at Bran. () F,.:l8 11..,0 

!Iublmrd }filling; Co .. t'urp 
Flaky Hrnn .......... () 16.4-1 l:J.:!O 

Hnbbard ,rilling t 'u .. 
.\Iankato. '.\linn. 

L1H'kV Bran ..... () 
', 

lG .8:! 1-l.OO 
Fe(iPral :tlilling- t'o .. 

Lo<·lqwrt. );_ Y. 

Pure \\"lH-,at .Jersey Bran ............. () 1.),(i:J J:3.W 
(~en. C. C'l1ri--tia11. 1linneapolis 

Yoigbt's Pnre lrinl<'r Wlw11t Bran .. () lS.50 
\'oii:;ht :\Iii ling Co .. 

i_Trarui Rapid,. ~lich. 
I 

\Yashbnru ( 'rosbv Bran .. ...... () 
' 

15 . .50 ll.00 
\Vashburn l'roSby Co 

\Vashburn < 'roshr Co. ·s 
('.nad11ltNated Coarsl' \\'heat 
l{ra11 ...................... () 16. 38 14.00 

\Yashhun1 Mills 

Winter \\'l1eat Bran ............ () 14.:JS 
\\'m. A. Coombs 1Iilling Co .. 

('ol<lwatc•r. 1Iic-h. 

Winter \\'heat Bran ........ () 15.00 1-1.00 
Crosby Jtolln ililling; l'u. 

Topeka. Kansas. 

- --- ---

FH i-1'"'"'""", 
I -' I "" 

'C~ §8 ¥t 
~[ ~~ ~i 

-1.00 ** :.Z:H/ 

G.10 :2:ms 

4.00 FPYr :!-110 

-1.'JO i FP,r :2:2i",) 

-1.80 F<..·,r :2:i-1:2 

4 _O:J Fragnu•nt~ :?..Jo:-) 

.J.IJ0 Fragmpnts :2::7:) 

Few :23:JfJ 

i 4.00 :\Jany 23-19 

4.50 Few :22()8 

3.00 Fragments 2:Jll 

3,00 ' ~one 2800 

-- ---------

_\lll'LTEIL\TED \\'HEAT OFFALS. 

B]up (,rnss :\!ixpd Feed·-······ ····-i 0 
.\. W11ller ,t Co .. lif'ndcrson. Ky. : 

Dairy \\'inter Mixed Ff'<ed ........... I 0 
HPnry .J (•nn1ng~. Boston, .Mas.:,..... 0 

J PTSPY :\lixPcl FcPd ...... . .. I o 
[ll(lian11 Milling Co .. 

~:.;: ~ ot t('sted for WPPd:-;, 

11.HI 9.00 

12.75 11.00 
12.25 11.00 

11.44 10.00 

:J.:!5 2.00 Fragments 2318 

8.~8 3.00 Fragments :2:212 
1 3.00 Fragments :2;:r;-0 

C. from thP fPP<h·r; n. from ·Jw d(•all'r: ::\-1, fron1 thP manufoctnrpr; nnd o. the in
speetor·s sa111pll'. 
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A:'\ALY,~ES OF .~ • .\:\IPLEt! OF FEEDT:',G STl'.FFS-Continued. 

NA "\[E OF FEED AXD ).L.\. Xl'F _\.CTCRER ,i 

OR ~HIPl'EIL 

Park & Pollard Co"s..... . . . . . . . . . . . . n 
Dry ~lash Fc0d. . . . . . . . . . . . O 

Park ,\: Pollard Co... . . . . . . . . . . . . . . . O 
Boston, ~lass.... O 

rbiko Fnion qrains .............. . 
J. \Y. Biles Co .. CinC'innati. 0. 

() 
I) 

0 

rnkorn Dain' Ration I> 
Ajax Mill!i1g ,\; FePrl Co .......... 1> 

,lilwaukel'. \\'is. . . . . . . . . . . o 
0 

l'nion C-i-rnins, Biles RPa<ly Ration... () 
J. \\'. BilPs Co., Cincin1lati, o ..... I> 

j) 

24.38 
~1.00 
20.FiO 
2G.OO 

2•1.2;) 
24.38 
24.00 

20.87 
:2.~. j,) 
2(j,,12 
:ti, 01:1 

24:.\J:i 
:2--1.1:2 
:2,J_i'")O 

20.00 
~0.00 
'.20.00 
'.20.00 

21.00 
~4.00 
24.00 

:26.0:) 
213.00 
2G.OO 
:2!).00 

2.!.00 
'.21.0IJ 
24.00 

~I\Sl_'ELL.-\XEOlCS CID!l'Ol':',ll FEEDS. 
-------

Badger lJairy Feed .................. 0 20.63 Jfi.00 
('has. A. Krause Milling Co ........ i 0 15.B 11;,0IJ 

.\lilwankce. \Yis ............ D 11.U4 i 16.00 

Eaco \\·ingP<l IIorsP ::\lixf'd Feed. n 17 .46 I FLOO 
Everdl Augenbangll Co .. () 16.32 15.00 

\\'aseca. Minn. 

<;,yinn·s Dairy FePd .. ·············· 0 17 .G9 lG.39 
Gwinn ftlilling Co .. Colnmbns. 0. 

Husted :l!olasses Feed ............... i 0 18.0, 
I 

18.00 
Husted Milling Co. 

l,,)uaker Dairy :lfolasses Feed ........ () lG.19 lG.00 
(1uaker Oats Co .. Chicago, Ill ...... () 16.69 lG.00 

]) 16.44 16.00 
j) 16.94 16.00 

Srribner·s Laying :\-Ictsh ........ 0 19.25 20.00 
D. & C. E. Scribner. 

Bnmswil'k, ~Ie. 

8ncrC'ne Dairy Feed ................. 0 16.56 16.50 
American )Iilling Co., ............ 0 16.38 16.50 

Chicago, lll. 

~ugarota Dairy FePd ................. , n 15.63 16.00 
:Sorthwest :\Tills Co ................ 0 14.50 16.00 

\Yinona. ln(l. . . . . . . . . . . . . . . () I 14. 38 18.00 
() 1.3.41 18 00 

Sunshine .\!ilk Feed. ................ 0 16.69 16.00 
Hunter Bros. Co. 

** Xot tested for ,vpeds. 

3.45 

I 

/, 60 
5.53 

,.80 
I 

Protein 

ii,1:l 
6, 46 

5, 97 

5.2:3 : 

3.53 

4.02 

5.88 

'i'.19 
f>.07 
4.95 

I 
I WEED SEE LS 

s.oo I Few 
Few 
** 

3.00 
:J.00 
3 00 

i.00 
7.00 
i.00 

G.00 
G.OIJ 
G.00 
6.00 

,.00 
7.00 
7 .OU 

Xone 

Fe,v 
Few 
Few 

** 
Fragments 

.Few 

Fragments 
** 

1,\-20 pcrct·nt. 

3.50 Few 
3.50 Few 
3.50 ** 
3.00 Fragments 
3 00 Fragments 

4.50 Few 

4.00 :IIany 

Few 
3.50 Fe,v 
3.50 ** 
3.50 ** 
3.00 ! Fragments 

3.50 i :llanv 
3.50 

I 
:llan5· 

3.00 ** 
3.00 Few 
4.50 ** 
4.50 •• 

4.00 I Fragments 

C. from the feed0r: n,from the rlraler: }I, from tile mannfacturer; and 0. the 
spPctor·s sample. 

:2:217 
2400 
242\J 

2247 
2:(48 

22G9 

2345 

2292 
:.!;J43 
2352 
236G 

2248 

2240 
2413 

211iG 
2208 
2287 
2380 

2204 

in-
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A~ALYSEc OF RJ.}Jl'LE,- OF Ft;ED[.\(, STUFFS-Conclu<lp1l, 

11 
N~-\JIE OF l 1~EEn AXJ> :'.\L\::-;l'FAC1TTtEnl ~ 

i lYEED SEEDS. I 

OU BHTI'PEH. 'o 

MI,CELLAXEO[S CO~H'OU:'-iD I<EED8. l'rntein 10-Vi percent. 
- ----------

Daisy Dairy Heecl. ... ............. 
Great \Yestern Cereal Co .. 

Chicago 

Horse Feed ........ . . . . . . . . . . . . . . . ' . . 
Buffalo Cereal Co. 

f:'.!ehumaehers Seratrhing (Trains ..... 
Quaker Oats Co .. Cllicago, llL 

Schumacher Stork Feed .... 
l/unker Oats Co .. C!1icngo. 111. . 

() 14.fi:J 
() H.Vl 

() 11.1:J 

0 11.46 
() 10.G:J 
() 

() ll.:J:! 
() 

1 JO.tl9 
< > 10.50 
O \ 10.:l:! 
I> 1().38 

D 11.G:J 

14.00 
14.0U 

10.00 

10.,jl) 
10.f,IJ 
10.51) 

2.:21 :l.00 Few :22-1:3 
:LUO ~f any 2:.?.81 

4.IJ0 

:1..i;; J\f any 2:2m 
Jifany :.?.:Fil 

:u;u .\fany :241H 

;\flSCELLA:\"EOl'S CO)JI'OCXI> FE~;n,. l'rotein under 10 percent. 
~------ ---------~----------- ------------- -

Brooks Fancv Corn & Oat 
HtoCk 1,'eed ... .............. ' 0 7 .G3 i 2. 97 

A.H. McLeod ;\filling Co .. 
St. J 01111s bury, Yt. 

En1pire Feed. Corn 1 Hominy, 
Oat Hulls ................... I U 6.75 7 .50 :J.00 

Empire Mills. Orlcan, .ts. Y. 

Empire Feed for Stock ....... . 
Empire ;\fills. Orlcan. K. Y. 

0 I 8.5G 7 .63 
! I 3. 91 

Haskell's Stock Feed ...... . () 8.G:J 8.00 7 .06 4.00 
\\'. H. Haskell & Co., Toledo. 0 ... () 8.82 

() 8.94 
8.00 4.00 
8.0IJ I .J.00 

H ns!ed S toek Feed. . .. . . . .. . ... () 8. j;) 9.00 , 5.88 , 4.00 
Husted ;\filling C'o., BuJfalo . .\. Y. 

Matchless Stock Feed................ n 8.13 7 .GO 

Star Feed ........................... D 8.l!l 7.00 
Toledo Elevator Co., 'l'oledo, O .... ( > 10 .13 7 .IJ0 

Toledo Stock F,•ed... . . . .... I J > 10.38 9.00 
Toledo Elevator Co., Toledo. 0. 

Victor Feed ............... . () 8.U 7 .50 
l/uaker Oats Co., Chicago, I 11. 

X!ragood Stock Feed ........ . 
Grisvrold & MaeKinnon 

·I. o 7.oo I 7.63 

i 

Corn Bran ...................... . 

~flSCELLA'.\EOl'S. 

8.IJO 
Saco Grain & Milling Co., 

Saeo. 1! e 

**Sot tested for 'iY<:'C'ds. 

3. fr2 

6.12 

3.90 

5.50 
5.50 

5.00 

3.00 

3. 7() 2.91 

FC'W 

Xone 

Fragments 
Few 

~one 

None 

** 
** 

Few 

I 

2388 

241 I 

234:2 
240] 
2407 

228;) 

21811 
23L) 

2188 

:2383 

2409 

C, from the feeder; D, from the rln1ler; }f. from tile manufacturer; and 0. the in
spectors sample. 



Sta. I' 

Xo. 

2271 

2415 

2387 

2215 

2340 

2218 

2244 
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1\A}l.E OF FEET> \\'HOLE WEED SEEDS PRESENT. 

Jllish·sBulls Eye Mixed Feed ........... · I Fe,v dock. 

Certified Extra Heavy Soft \Yheat I 
'>lixed Feed........................... Few lady·s thumb 

Columbia Mixed Feed ................... I Few yellow foxtail, wild buckwheat and 
false flax 

King Feed ................................ 1 Few wild buckwheat and green foxtail 

Red Star Mill Run }fixed Feed .......... j Few wild buckwheat 

Sleepy Eye Mixed Feed .................. ' Few yellow foxtail 

Stock·s '>Ionarch Wheat Feed. 

I 
Wild buckwheat. mustard. yellow. fox 
t,1il. ragweed. pigweed and corn cockle 

2199 

2410 

Try :IIe Winter }Iixed Feed ............. . 

[ Commander Bran ........................ I 

Few corn cockle and wild buckwheat 

Few false flax 

2275 
!

Washburn Crosby co·s I 
. Coarse \Yhcat Bran .................. . 

2372 I Hubbard :IIilling Co. Pure Flaky Bran.· I 
2339 1,. V~ights· Pu:e Winter Wheat Bran ...... · 1 

2349 I I\ ash burn Crosby Bran ................. . 

2268 \Yashbnrn .Crosby co·s llnadulterated[ 
Coarse \\ heat Bran ................ .. 

2:301 Park & Pollard Co's Dry Mash ]'eed ... . 

2325 

2294 

2298 

2328 

lTbiko l' nion (;rains..... . .............. I 

..................... 1 

Few yellow foxtail 

Few mustard arid wild buckwheat 

\Yild buckwheat. corn cockle and 
rnustarl 

Many pigwecd. few yellow foxtail and 
wild buckwheat 

Few pigweed. yellow foxl!1il and night 
flowering ca tc hfly 

Few wild buckwheat 

Few mnsllud. corn cockle, lady·s thumb 
and vellow foxtail 

Fc•w wild bt1ckwhe,1t 

Few wild buckwheat and mustard 

Fc,v wild b1tckwheat and 1nustard 

2300 llnicorn Dairy Ration ........ . .. ! FP\Y ·wild l>uck,Yheat and 1nnstanl 

2217 

2400 

2269 

2345 

2292 

234:J 

2413 

BadgPr Dairy Feed ........... . Frw grt•en foxtail. barnyard grass, wild 
· ·1 buckwheat 

Few grepn foxtail. yellow foxtail. 
1nnstard 

Gwinn·s Dairy Feed ...................... I 

Husted '>lolassps Feed ................... ! 

Qmtker Dairy :If olasses Freel.. ............ I 
' ............ I 

8ncrene Dairy Feed .... .. .. .. . . ........ I 

...................... 1 

Few lady·s thumb 

A number of green foxtail. 1nustarcL 
lady·s thumb. few pigweed and cllicorv 

Few lady·s thumb. pigweed, yellow fox 
1Hil and green foxtail 

Few yellow foxtail, green foxtail and 
pigwced 

A number of yellow foxtail. wild buck· 
wheat. pigwcecl. lady's tlrnmb, green 
foxtail and mustard 

Largl' number yello\v foxtail. green fox
tail pigweed. lady·s thumb. persicaria, 
\Vild turk wheat and mustard. 

~208 ;-ugarot>1 Dairy Feed .................... ,
1 

Gn•en foxtail. Jady·s thumb. wild buck-
wheat and 1nustard. 

2243 Daisy Dairy Feed ........................ · Few foxtail. Others not identified. 

2281 A unmber of lacty·s thnmb. mustard and 
wild bnckwheat. 
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Sta. I No. 

2399 

2291 

2351 , 

2419 

2219 

2239 

2290 

2388 

NA3IE OF FEED. \VHOLE WEED SEEDS Pr.ESENT. 

Horse Feed, Buffalo Cereal Co .......... I Few pigweed and mustard, 

Schumacher Scratching Grains .......... •
1

. Number of corn cockle, some yellow fox

. tail, mustard, persicaria 1 low senna. 

" .......... I Number of corn cockle. few mustard. 
j yellow foxtail and low senna 

" .••••..••. I Large number of corn cockle. 

Schumacher Stock Feed ................ · I :Few pigvceed. 

. . . . . . . . . . . . . . . . . Few pigweed. 

Empire :Feed ............................ . 

:Few pigweed. 

Few pigweed. 

2401 Haskell's Stock Feed ..................... I :Few pigweed. 

2285 

2383 

Husted Stock Feed ...................... . 

Victor Feed ............................. . 

Few pigweed. 

Number ofpigweed. 

2409 Xtragood Stock Feed..... . . . . . . . . . . . . . . . Few pigweed. 

RESULTS O:F FEEDING STUFFS INSPECTION. 

It is gratifying to be able to say that the general feeding 
stuffs situation in Maine has decidedly improved during the 
last two years. Analyses show the feeds to run for the most 
part well above the guarantees, and weed seeds seem to be 
much less abundant. The plan of submitting frequent samples 
for analysis now pursued by most dealers is in great measure 
responsible for the improvement and the Station advises· that 
this be continued. 

The cottonseed meals ran for the most part well over the 
guarantees and, although occasional samples dropped one or 
two per cent and one or two nearly four per cent under the 
guarantee, the low grade meals were not nearly as abundant as 
they were a few years ago. It sometimes happens that a dealer 
sends a sample which is found to run under the guarantee and 
a second sample shows considerable improvement: Apparently 
the two samples came from the same lot and were both carefully 
drawn. Such variations are usually accounted for by the fact 
that the shipper obtained the meal from two or more different 
runs, often from different factories. Attention is called to the 
discussion of cottonseed meals in Official Inspections ro. 
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A few samples of linseed oil meals ,nre all above the guar
antees and it is to be regretted that this kind of feed is not more 
commonly used. 

The report on gluten feeds shows marked improvement. It 
was seldom that a sample fell below its guaranty during the 
past year. While artificial color is still used, that fact is usually 
found to be stated on the package and the color used, as far as 
determined, was one of the allowed dyes. However, the prac
tice of coloring feeds is to be discouraged, since it certainly adds 
nothing to the value of the product and it might be found, if a 
test case were made, that at times it concealed inferiority and 
thus violated the State and National food and drug laws. As 
far as our observation goes, the acidity of gluten feeds runs 
lower than a few years ago. 

Dried distillers' grains for the most part conform very well 
tc their guarantees. It is a more difficult matter to sample 
these goods than most kinds of feed and dealers should take 
particular care when sending samples for analysis. It seems a 
mistake to call some kinds of distillers' grains gluten feed, as 
is clone in some cases, although they somewhat resemble the 
latter in composition. 

The wheat offals, middlings, mixed feeds, and brans are not 
required by the 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 sam
ple of this class of goods ran above its guaranty. Some frag
ments of weed seeds were found in many of the wheat offals 
and in a few cases whole seeds were present, but in only one 
case were they in sufficient numbers to give the impression of 
a carelessly or fraudulently prepared feed. 

The adulterated wheat offals contained ground corn cobs and 
as they, as far as we learned, all carried tags stating their com
pos1t10n. It is the fault of the feeder if he buys one of these 
brands containing only about two-thirds the protein of a good 
1T2ixed feed because it can be purchased for 5 or IO cents less 
per hundred. 

The miscellaneous feeds of various kinds carry guarantees 
ranging all the way from 7.50 to 26.00 per cent protein, the 
lower grades usually having the highest sounding names. Some 
of these feeds are legitimate mixtures no doubt worth the price 
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asked for them, while others are made up solely with the object 
of getting rid of screenings, sweepings, and the refuse from 
cereal 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 be 
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 ground corn cobs, oat hulls, and weed seeds 
seem to find a ready sale. 

COKDIJ\IENTAL REMEDIES. 

Condimental foods are remedies and not food, and come 
under the requirements of the Food and Drug Law. They 
are, so far as our observation goes, sold lawfully. From time 
to time the Experiment Station has called the attention of feed
ers to the uselessness of this class of remedies. The following 
or similar statements have been published every little vvhile and 
are as true today as when they were first written. 

Facts to be Remembered. 
The mixture of ingredients contained in the ordinary foods 

comprises all that are known either to practice or science as use
ful to animal life. 

The ordinary cattle foods supply animal nutrition in the most 
useful and economical forms. 

Conclimental foods are absurd as medicines. If an animal is 
well no medicine is neeclecl, if ill, remedies adapted to the case 
should be aclministerecl. 

It is to be hoped that the manufacturers of this class of 
materials flourish not on the ignorance of farmers but on that 
lingering remnant of old times, which made saltpeter and sul
phur the universal cure-all for horses and cattle. 

The farmer can manufacture his own "condimental" food 
at a fraction of the usual cost, by mixing a small amount of 
such common substances as salt, sulphur, saltpeter, fenugreek, 
caraway, etc., with the daily ration. 
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NOTICE- CURRANTS AND RAISINS. 
Attention is called to the discussion, in Official Inspections 22, 

of currants and raisins. Four points should again be brought 
to the notice of the trade and the public. 

Out of 82 packages only 3 weighed a pound, net. 
Many of the packages, especially the currants, contained an 

inexcusable amount of dirt. 
A smaller number contained live worms or the excreta of 

insects. 
Some of the brands were labeled with statements which were 

either grossly exaggerated or entirely untrue. 
As most of the shippers and dealers with whom we have cor

responded concerning this matter express themselves as willing 
to remove objectionable statements from packages and, as far 
as possible, correct the faults which we have found, and as this 
is the first time that we have taken up this subject, it was thought 
best to make no prosecutions in the present cases. Before an
other extended . investigation of these goods is made sufficient 
time will be allowed for the packers and shippers to correct the 
faults to which attention has been called. 
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PREPARED MUST ARD. 
According to the food standards and definitions adopted for 

Maine, prepared mustard is defined as follows : "Prepared mus
tard, German mustard, French mustard, mustard paste, is a 
paste composed of a mixture of ground mustard seed or mus
tard flour with salt, spices and vinegar, and, calculated free from 
v:ater, fat and salt, contains not more than twenty-four (24) 
percent. of carbohydrates calculated as starch, determined ac
cording to the official methods, not more than twelve ( 12) per
cent. of crude fiber nor less than thirty-five ( 35) percent. of 
protein, derived solely from the materials named." 

Five out of the six samples examined contained turmeric. In 
those prepared by Libby, McNeil & Libby of Chicago, the 
amount of turmeric present ,vas so slight that it is assumed to 
be accidental. 

According to the decision of the United States Board of Food 
and Drug Inspection the, addition of turmeric to mixed mustard 
without declaring its presence constitutes an adulteration. Con
sequently No. 8642, No. 8644 and No. 8641 are misbramled and 
adulterated under the definitions of the law. No. 8642 is further 
adulterated in that it contains cereal. In the case of 8642, the 
company acknowledge the presence of both the cereal and the 
turmeric and are correcting their labels. The case is being 
further investigated under the law. 

Some manufacttirers justify the use of turmeric in such cases 
as the above on the ground that it is a spice, and that, having a 
distinctive odor and flavor, it forms one of the principal ingre
dients of certain mixtures snch as curry powder. Some authori
ties seem to favor this vie\\· and therefore we have not as yet 
made any prosecutions under the State law for such seeming 
violations. However, when turmeric is used in such products in 
connection with such material as starch there would seem to be 
no doubt but that the color produced by the turmeric conceals 
inferiority and is, in such a case, unlawful. 

In case of No. 8641, the manufacturers claim that they did 
not put any turmeric into the goods and also claim that in the 
samples which they obtained at the same place where the Sta
tion samples were bought, they found no turmeric present. 
Samples in the possession of the Station were re-examined and 
the presence of turmeric \\·as found ,vithout doubt. 
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Table showing the analyses of prepared mustards purchased in 
Portland in October, 1909. The samples are arranged alpha
betically by the countries or states in which they were manu
factured. 

I 
ui ts: q, 

id ~ 3 
o State, Town, :Maker and Brand. ~ 5 d 
~ Cil O S 

Remarks. 

~ .;:: ~ e, 
t/;_ tlU: ~ 

8643:France Bordeaux. '·Cresca ~fnst- 1 I I-Passed. 
i tard Pinard llrnnd.·· .............. '30 7.6 33.2 

8640.Illinois. Chicago. Libby. :lfeXeill! i :A trace of turmeric present. Passed. 
, & Libby. "Libby·s Prepared ~IttS-1 I I 
I tard. Serial No. 2ss.·· ............. ;10' G.020.0, 

8642'1\Iass .. Boston. S. S. l'ierce Co.! I Adulterated with cereal and tnr-
, "Mixed English Mustani." ....... 25 5.1 33.3i meric. Jllisbrand(•d. 

8650 Miclligan. Detroit. \\"illiams Bros. Turmeric present, but declared. 

fa~·d.""i~'.(;)~':,';l~d~~fiir~:r~n~~'~i/ 5 4.419 91 Passed. 
! i 

8644,1'. Y. Chas. (-inldeu. --Cu1clen's ' 
Prepared !\fustard. ·· ............... !'10

1 

86411'1. Y. Chas Gul<len. "Ilnsscl<lorfer, 

1Turmeric present not declarpd, un-
7. 8 22. 7 lawful. 

!Turmeric present. Not declared. 
, Prepared Mustard. Serial :-;-o. 
I 2291." ... . . . . . . . . . . .. .. . .. '25 8.4 :23.0 llnlawful. 

i 

CREAM OF TARTAR. 

In March the inspector purchased bulk cream of tartar in 
Portland and Saco, calling in each case for a quarter of a pound. 
Each package was carefully weighed upon its receipt at the 
Station before the moisture could change, and was afterwards 
analyzed. No. 8820 was sold as a compound and it was marked 
"compound" on the package. Nos. 8823 and 8825 wer: inves
tigated and it was found that these samples were purchased in 
bakeries, that the compounds had been purchased by the pro
prietors as such, and ,vere for use on the premises, that it was 
not kept for sale but had been sold occasionally to accommodate 
a customer. These facts ,vere well established and the cases 
were dropped. In No. 8829, where short weight was given, the 
case was dropped after a warning. Nos. 8159 and 8284 were 
sent in by correspondents and the complete analysis was not 
made. 
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Table showing names of dealers from, whom cream of tartar 

was purchased in bulk in March, r9ro.* 

8159 
8284 
8819 

8820 
8821 
8822 

8823 
8824 
8825 

8826 
8827 
8828 

8829 
8830 

DEALER AND BRANL. 

C. W. Hopkins, Milbridge. Stickney & Poor's Pure Cream Tartar.* 
J.E. Goold & Co., Portland. Cllas. Pfizer & Co., New York, 
Sullivan & Osgood, Portland. Bulk goods. 

Central Casll Market, Portland. Bulk goods. 
Globe Store Co., Portland. Bulk goods. 
E. F. Hillman, Portland. Bulk goods. 

S. Jensen (Baker), Portland. Bull, goods. 
P. W. Reed, Portland. Bulk goods. 
MacLeod & MacMillan (Bakery), Portland. Bulk goods. 

Brown & Bisbop, Portland. Bulk goods. 
Portland Casll Grocery & Provision Store, Portland. Bulk goods. 
W. L. Wilson & Co., Portland. Bulk goods. 

J. Q. Sawyer, Saco. Bulk goods. 
Emery's Cash Grocery, Saco. Bulk goods. 

Table showing results of analyses of cream of tartar purchased 

in bulk in March, r9ro.* 

8284 ....................... None .... Trare ... None.... 99.0 
8159 .... I None .............. !None .... I .......... None ... . 

8819 .... None .... None .... None .... Trace ... Trace . . . 98.5 

8820 .... ·Present .. Present.. Present .. Present .. Present .. Trace ... 
8821 .... •None .... None ... None .... Trace .. Trace.. 98.3 
8822 .... None .... None .... None .... Trace ... Trace .. . 97.9 

882-3 .... Present .. Present .. Present .. Present .. Present .. Trace 

8825 .... Present .. Present. Present.. Present.. Present.. Trace 
8824 .... None .... None .... None ... ·/Trace .. Trace .. 99.1 

8826 .... None .... None .... None ... Trace ... Trace . . 98.9 
8827 ... None .... None .... None .... ;Trace .. None... 99.1 
8828 .... None .... None .... None .... 'Trace ... Trace 98.9 

I 
8829 .... None .... None .... None ... !Trace ... Trace 
8830 .... None .... None .... None .. !Trace ... Trace 

I 

99.1 
97. 7 

4.4 

4.2 
4.1 
4.5 

3.8 
4.7 
4.3 

4.G 
4.0 
4.3 

3. G 
4.0 

• Samples 8159 anrl 8284 were package goods from correspondents. 

9 

8 
9 

10 

7 
8 
5 

10 
12 
10 

6 
9 
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CANNED VEGETABLES. 
A few packages of beans, peas and tomatoes were purchased 

in Portland in Octobr, 1909. The results of the examination 
are given in the table which follows. 

While the goods were not all strictly lawful, they were passed 
without hearings being appointed. The deviations which were 
due to mislabeling were not serious. Probably as the require
ments of the law become more clearly understood the labeling 
will be corrected. For instance the beans were called "string
less beans" when in fact they were not stringless. One lot of 
peas was labeled "Champion of England Peas" which were not 
wrinkled. The Champion of England is a wrinkled pea. An
other lot was called a "wrinkled style of pea" but the peas were 
not wrinkled. 

Table sho,,1ing results of examination of canned.vegetables pur

chased in Portland, October, I909. 

o State. Packer. Drane\. z 

BEANS 
8G3/ Jfaryland, Daltimor0. Tbe Booth 

Packing Co. '· Booth's Cirrcn 
Oval Branl1 SLriugless Beans· .. 1::(18.!:J 8.310.G 

~~o coloring matter or preserYn~ 
ti·Yes found. Beans were nut 
stringless. Pussed. 

PEA2 
SG:JG.:dicbignn, Rarlfur('l. \\·m. M. 

I TraYer & Co. ·• Our Do:,· Brand 

1 

Swc>el E~rly.Jnnereas," ...... 1021.71~.9 

SG.j,J,J\ew York. Roche.ster. Ctirti.s 
I Bros. Co. ..C:llarnpion of Eng-

~o coloring nrn.tter or prc•serva~ 
tiYes found. Peas uneven as to 

6.8 nge. A few bad sproute,l. 
l-'assed. 

i lanclPeas.' l:2~0.812.7 8.1 

0o coloring matter or prcsc•rYa
tiYes found. Apparently yonng 
peas. Not wrinklrd. Pass0cl. 

I 

SG-1Gl
1 
~cv;r York.. nol'bes1Pr. Curtis ~o ruloring mutter or prcserYa-

Bros. Co. ··Early .June Peas ..... 18 20. 71:3.B 7.cl tiYt'S fouuc1. Passed. 

863:)l\\'isrmrnin. (lrr.en Bay. \\·m. Lnr- ~o coloring matter or presC:'r,a-
sen Canning- ( 'o. ·· Es(1ale LraiHl liY!:'S found. Apparently old 

f ~weet \\"rinl:lpcl ~Lyle Peas·· .... l\l\J.912.7 4.:2 pens. :Nut wrinkled., l'nssed. 

SG..J.IJ:~nrnc of 1na11urn.c·t11rer fllHl place ::.;u l'Oloring matter or JHeserYa-
1 not givrn ... :-::weeu;arden l'eas"' F> :20.G 1:3.~ 7.--1 tives fonnd. Contains some old 

' TO:>IATOES 
8Gl7IMarylanrl. J~altimore. \V. \\'. 

1 udrger & l'o. --cottage Tumn.-
1 lOl)S"' 10 :-t3.G -

86:J ➔ IN,t\l;e and pince ,,,r mfg. not giYell. 
I .. Jhclmperrnlluniato ....... L)BG .. l -

I peas. l'assed. 

,~o C'tiloring matter or pre:-;ern1-
tin,:-, foull(l. C~ood condition. 
tnsscrl. 

~o coloring mattc1· or preserYa
tiYc':-:,: found. (lood eondiliun. 
lJus.-.e11. 

I . 
6G-18.'.Nnmr nud plat·(• of nifg. unt gi-ven.

1 

: :-.:-o coloring mattl~r or pn'servrt-
! '· lJogwood brand Toma tops·· .... - :3:3_-4 1J~~c;;· sk{:;~~·ip~ofi~c:~l t~-~~

1
1~\~.-

: ---~ ___ • ______ P;u-sc-11. 
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SALT. 
The following table gives the results of the examination of 

eight different brands of table salt purchased by the inspector 
and one sample sent by a correspondent. 

Standard.-Table salt, dairy salt, is fine grained crystalline 
salt containing on a water-free basis, not more than one and 
four-tenths ( r.4) percent. of calcium sulphate ( CaSC\) nor 
more than five-tenths ( 0.5) percent. of calcium and magnesium 
chlorides (CaCl2 and lVIgCl 2 ), nor more than one-tenth (o.I) 
percent. of matters insoluble in water. 

The determinations made were water, sulphuric acid, calcium, 
magnesium, and matters insoluble in cold, distilled water. Tests 
for starch and carbonaks were made in all cases. Carbonates 
were found only in the cases of the two compounds and starch 
was not found at all. In the calculation of results the sulphuric 
acid was assumed to be in combination with calcium as calcium 
sulphate, and any excess of calcium was calculated to the chlo
ride. Magnesium was assumed to be present as chloride. 
In the cases of the compounds containing carbonates car
bon dioxide was determined with Schlotter's apparatus and this 
was calculated with either calcium or magnesium as either was 
found to be present. 

Attention is called to some of the exaggerated statements 
which appear in connection with some brands of salt. For 
example: "Caution-Use one-third less of this salt than of 
other kinds, because the perfect purity of this brand renders 
it so much stronger''; and "an ounce of this salt is 'saltier' than 
an ounce of any other salt"; and "this salt is the only table salt 
free of dangerous impnriities and adulterants." Such claims are 
not borne out by facts, and the manufacturers and packers, not 
only of salt but of all food products, should realize that the 
public is fast coming to believe that such unreasonable, exagger
ated claims as the above are likely to appear in connection with 
the lowest grades of goods. 

The figures given in the table are the results as found. Cal
culating these to the water-free basis makes no difference to the 
second decimal place except for number 8808, where the per
centage of matters insoluble in water is r.06 per cent, calcium 
sulphate r.27 per cent, and magnesium carbonate r.oo per cent 
on the water-free basis. 
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Table showing brand, maker an.d dealer from whom salt was 

purchased in March, 1910. 

,; 
"1al 
OP :cs _g ;:j 
tfj~ 

8814 

8811 

8815 

8808 

8809 

8813 

8833 

8812 

8723 

Table 

,_, 
"1al 
OP 

-:c 6 ;: ~ 
00 01 

BRAND. 

Diamond Crystal. . 

Hatchet ........... I 

Imperial .......... 

Ivory ...... 

Peerless, .. _ 

Portland .......... 

Shaker ............ ! 

Worcester ......... 

Worcester ......... 

DEA.LEH. AND "MAKER on PACKER. 

Manhattan :11arket, Portland. Diamond Crystal Rall Co., 
St. Clair, ~licll, 

John W. Deming & Son, Portland. Twitchell-Champlin 
Co., l'orlland. 

E. A. Whitney, Portland, D. W. True & Co., Portland. 

F. W. Brown, Bath. Worcester Salt Co., Xew York. 

G. H. Cloyes, Portland. Lord Bros., Portland. 

Geo. W. Parker, Portland. Lord Bros., Portland. 

G. H. Cloyes. Portland. Diamond Crystal Salt Co., St. 
Clair, ~lich. 

D. \Y. l'attcrson, Portland. Worcester Salt Co., Kew York. 

James I'. Baxt0r, Portland. \\"orcester Salt Co., Kew York. 

showing results of anal:,ises of salt purchased in March, 

19JO. 

J, 
I ~I ~- ,_, I ,_, "'I I I I 

00 iu I~ 
_,..,. S2'"-' §~~ -~,~~ ~ e,;i..,_; 

"'"' O.OJJ ~~~§ ~ ~;:::: 8:g § ~'S; <l) a3 u5 
,_, ~ 

"'~"' .8 t .,....,e.Q ...... I-. :J.J ~a a-"~ .s a~ ~~~;:; c.ic.,c.:i 0 0 CJ t,JJOO ...... 0 C) 

..... s..l ~ 
,,,_, 

~]t 
__ ,_, ,,_,_, ,:;_,_, 

~ g_ k cj::,) 1--! 0 c.i ::::~ ..... ,.... ~ c,;, cj~ ~ --""' O,.C: c;:i 

HAo ~Ac.J ~.:::...-1A 
I 

:.JCJO.. -" o A u. CJ A 

~----------- --
I 

I 8814 3.06 10 3.2 0.00 0.00 0.23 0.00 I 0.06 I 99.71 

8811 2.56 5 1. 9 0.20 0.00 1.31 0.27 0.04 98.18 

8815 2.68 5 1.8 0.27 0.1/i 1.23 0.29 0.04 98.02 

8808 2.06 10 4.8 0.55 1.05* 1.26 0.26 0.26 i 96.62 

8809 2.43 5 2.1 0.40 0.00 1.14 0.21 0.13 98.12 

8813 3. 75 10 2.6 0.30 0.10 1.21 0.11 0.06 98.22 

8833 2.18 10 4.5 0.15 l.60t 0.12 0.36 0.13 97.64 

8812 2. 75 5 1.8 0.35 0.10 0.82 0.07 0.13 98.53 
I 

8723 ···l··········I··· ··········1· 1.18 ........ Trace .. ' ........ 

* 0.99 percent nrngnesiurn carbonate. Stated on label. 
t 1. 60 percenl calcium carbonate. Stated on label. 
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Table showing brand, 1naker and dealer from whom canned milk 

'Was purchased in Spring of 19ro. 

BRA~D. 

CO:-l'DENf;ED MILK 
(~\1-EETEN"ED). 

Arrow. 

Challenge ... , . 

Defiance .. 

Defiance. 

Eagle ..... 

il!oose!Jeacl 

Rubric 

DEALER AND MA:-.UFACTl'RER. 

Cas!J i\Iarket Co., Bat!J. Wisconsin Conclensecl Milk Co. 

C. A. Mercier. Portlancl. Borclen's Conclensecl l\lilk Co. 

0. r. Gerry, Brownville. Borclen·s Condensecl l\lilk Co. 

:ir. G. Brackett, Milo. Borden·s Condensed l\lilk Co. 

I · I R.1t:/lcDonald. Presque Isle Borclen·s Conclensed Milk 

H. E. Houcllett, Tiiclrnwnd. Borclen·s Conclensed :llilk Co. 

Alton L. Carr, SangerYille. Emery Food Co. 

8805 

33:34 

8859 

8862 

8858 

8802 

8,97 

8861 

8807 

s3:3:2 

nubrir· .. , \\". C. \\"ells. BrownYille. Emery Foocl C'o. 

8SGO 

Rnby 

Summit.. 

I EY . .\.Po1:.-\.TE1J ~r ILK 
i te:\'sWEETE.:-rEV). 

Lil,IJy"s. 

8798 1 I'eer!ess 

8857 :--,:ilYt'r Cow 

8810 St. C'liarles .. 

SSOG Yan C'nmp's,, 

\\'. E. Chase, Balli. \'ermont Conclensed l\lilk Co. 

~- K. ).mes, Portland. Boston Dairy C'n. 

\\". t~. \Yells. Bro,nnillc. Libby, :llcXPill & Libby. 

Sarnlers I-lrus. t.\: Co .. Sangerville. Dorcleu·s Coutleused 
:llilk Co. 

1~. i\L Barker. Presque Isle. :---:t. Cllurll!s Condensing Co. 

.Johll \Y. Deering.._\.: ~011. Portland. ~t. Charles Concknsing 
( 'o. 

R. ::'If. Ji ark.er. l'resqne blc. :-S:t. C'llarlPs Conden:::ing C'o. 

J!od11c•y ::\fl'Donul(l. Datll. Tllc \Tan Camp Packing Co. 
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Table showing results of anal31ses of canned milk purchased in 

the Spring of I9IO. 

FAT. 
..: I 
C) c; 

"' l -~ ...; ! I 
~ " ;::. f :s § "' ii L .b L I bi) '" O,...; 
.§ ·g ~ "' 

c; 

I 

-~ c.":;; if,::::/ 
c.,_; 

-§ :n l '"" ~§ ~§ -CJ "'"''" ::,.,c;,, 0~ 

"''-' ~~ 
-><u 0~ 't t >< '-' 

& ~.: :;~ 0~ -~ .. o .. 
(l) - - (l) 

0;.,; c;i 1-, ~ "" :: ::,., 
CL ~o H'-' "'"'1 H;:i; :,; ~ HQ.);::.. ~;:.. H;'.l; 'L ~ 

CONDE;'l"SED }[ILK 
(8\\"EETE~ElJ). 

8805 12.7 I JO 1. 72 69.Ti 10. lii 10.3, 8.36 12.12 37 .31 

8834 U.8 10 1.66 71.86 8. 78 8. 71 7.40 11.69 42.33 

8859 12. 7 10 1. 75 74.16 8.85 7 .4,5 12.50 43.61 

8862 12.9 10 1. 74 73.58 8. 70 7.46 12.20 4;3.48 

8858 10.8 18 1. 74 72.:28 8.52 7 .40 11.94 ·12.71 

8802 1:!.9 10 I 1. i3 73.0:2 8.4G 8.51 ,.so U.31 42.98 

8i97 11.1 10 1. i3 73.58 fJ.11 9.09 7.98 13.50 41. 30 

8861 11.1 10 1. 75 74.60 9.3!) 8.13 13.36 41.97 

8807 13.1 10 1.70 70.9:2 I D.1 i 9.15 i ,82 10.8:2 41.42 

8832 13.6 11 1.87 7G.G6 !J.64 9.30 9.25 1:2.42 48.48 

I 

!EY.\l'OlUTEl> )JILK 

I (U;\S\\'EETE,.'\EDJ. 

8860 i 11.~ 10 1.60 26.84 8.1;) 7.40 9.-18 

8498 
! 

12.3 10 ,:j8 2G. ~l7 7 .GD 7 .G9 ll.81 10.42 

8857 lG.G JO I.GO '.21. 7G 8. 43 7 .15 10.63 

8810 G.1 5 l.lJ! :24. i1 8.00 7.90 7 .2i 10.28 

88ii6 lG. 7 10 1.64 :!S. 7:2 8.34 7.'1 l 10.·12 

8806 i5. D -J.:i4 :27. :-t~ 8.11 8.18 n. D3 \1.84 

------
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CONDENSED AND EVAPORATED MILK. 

The sale of this class of goods is very extensive in Maine and 
the leading brands have been collected and analyzed with the 
results shown in the followng table. The terms "condensed" 
and "evaporated" are used in this state to mean sweetened and 
unsweetened respectively, and the standards require eac!l to con
tains twenty-eight ( 28) percent. of milk solids of which not less 
than twenty-seven and five-tenths (27.5) percent. is milk fat. 

Two of the evaporated milks ran about one percent.. low on 
solids, although the fat was up to standard. These cases are 
being investigated. Only 3 of the brands were guaranteed as 
to weight and one of these, ;No. 8806, guaranteed to contain 6 
ounces, net, ran a trifle under. The difference, however, was 
so slight that no account was made of it. 

In the case of No. 8860, besides being below standard in milk 
solids, the can was not full and in consequence the contents was 
badly churned. This is a grave fault in a can of condensed or 
evaporated milk, as often times it is taken on long journeys, and 
the cans should be full enough to insure against churning. 

From the standpoint of the consumer, the most interesting 
figures are those giving the net weight. The price paid for 
most of the cans was ten cents each. The average net weight 
of the sweetened milk purchased for that price was 12-4 ounces, 
or r.24 cents per ounce. Using this as a basis, it will be seen 
that in purchasing Numbers 8797 and 886r only nine cents worth 
of milk was received, whereas in Number 8807 there was ten 
and three-quarters cents worth. Number 8832, costing eleven 
cents, contained eleven cents worth of milk, Number 8858, cost
ing eighteen cents, contained not quite thirteen cents worth. 
The unsweetened brands varied much more than the others, two 
of the brands sold for ten cents, containing over four ounces 
more than the two others sold for the same price. The two five
cent cans contained about half the weight found in the ten-cent 
size. In the cases of those brands which were lowest in net 
weight according to the price paid, the analysis did not indicate 
that the lack in quantity was made up by better quality. 



OFFICIAL INSPECTIONS 24. 

DIRT AND FLIES. 
Attention should be called to the question of dirt, dust, and 

flies in their relation to foods and the public health. It is a 
common thing to see sidewalk displays of fruits, berries, vege
tables, meats, fish, etc., entirely unprotected from the clouds of 
dust blowing up and down the streets, but the dust, however 
germ laden it may be, is innocence itself in comparison to the 
flies that come directly from the stable, the hog pen, or the open 
closet and swarm over the food thus exposed for sale. 

The common house fly, now known as the typhoid fly, breeds 
chiefly in fresh horse manure, and shows a decided preference 
for that which is wet and sloppy. It is also known to breed in 
hnman excrement, barn yard refuse, and other filth. The eggs 
hatch within 24 hours after egg laying, the maggots usually 
attaining full growth within a week, when they transform to 
pupce remaining in this stage 3 to 7 days, and then. emerge as 
full grown flies. 

The adult flies feed greedily upon all kinds of filth and offen
sive offal, attack sores on all kinds, of animals, swarm around the 
sputum and excreta of persons afflicted with loathsome and 
dangerous diseases, and then, whenever a chance offers, crawl 
eagerly over food, oftentimes leaving behind a trail of sickness 
and death. These are facts demonstrated beyond dispute. 

In order .to avoid such contamination the conditions surround
ing all places where food is prepared or dispensed should be kept 
as clean as it is possible to make them. 

Experiments have shown that flies usually will not lay eggs 
in dark places, neither will maggots develop if the material in 
which they are found becomes too dry, hence if the manure be 
drawn out and spread at frequent intervals in accordance with 
best agricultural practice, or stored in dark or fly proof cellars 
the development will be prevented. The relatively cheap cement 
underpinning makes it comparatively easy to construct dark 
cellars, places where manure and other fly-breeding material can 
be kept without producing swarms of flies. 

No open closets, open garbage cans, or other avoidable breed
ing places for flies should be allowed near. 

All doors or windows or other openings should be effectually 
screened. 
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All food products exposed for sale that are not afterwards 
cooked before being eaten should be protected from dust and 
flies. Meat carried by the itinerant meat-vender, and exposed 
in the open, attracts not only the germ laden house fly but blow
flies as well, which deposit their living young upon the food. 
If the meat be thoroughly cooked afterwards the maggots in 
themselves are not dangerous to health, though their presence 
in the food is anything but inviting. 

The distribution of unprotected bread and pastry from the 
open shelves of carts driven through the dusty streets, the hand
ling of these products by the driver who has handled the dirty, 
perspiring horse and the dirty, greasy harness, is a practice 
which could be easily improved by having, all such material 
wrapped in paper before leaving the bakery. 

The proprietors of places where food is either prepared or 
dispensed should without question see that the above conditions 
are maintained. 

Each customer should insist that the dealer from whom food 
supplies are purchased maintain the above sanitary conditions. 

OYSTERS. 
In Official Inspections 15, page 152, the following standards 

for oysters were publiished: 
Opened oysters sold in bulk should not contain ice or added 

water; nor more than 17 per cent by weight of free liquid; nor 
less than IO per cent by weight of total dry solids. 

This standard does not apply to oysters sold in the shell nor 
to oysters opened at time of sale. 

Other states have since adopted the same standards, and the 
National Board of Food and Drug Inspection, in Decision I IO, 

which became operative May r, 1910, has forbidden the sale or 
shipment in interstate commerce of oysters to which water has 
been added either directly or in the form of melted ice. It 
should be borne in mind by all dealers, shippers, and transporta
tion companies that these regulations should be strictly followed. 
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FOOD AND DRUG REGULATIONS. 

Official Inspections 14, published in September, 1910, contains 
the text of the Maine Food and Drug Law ancl the stanclarcls and 
regulations adopted to that elate. The following additional 
standards and regulations are fixed and adopted by the Director 
of the Maine Agricultural Experiment Station as provided by 
section 5 of the law. 

M. F. D. R. 2r. 

SHELLFISH. 

A standard for oysters was published in Official Inspections 
15, October, 1909, and Food Inspection Decisions IlO and 121, 

regulating the interstate sale and shipment of shellfish, were 
published in October, 1909, and June, 1910. The following 
governs the sale of oysters and other shellfish in l\Iainc : 

It is unlawful to ship or to sell oysters or other shellfish taken 
from insanitary or po\luted beds. The pollution of oysters with 
sewage can readily be detected by bacteriological examination 
and such polluted oysters or other shellfish arc adulterated under 
Section 3 of the Maine Food and Drug Lavv, in that they contain 
an added "poisonous or other added deleterious ingredient which 
may render such articles injuricms to health." Such articles are 
likewise adulterated under Section 3, in the case of foods, be-
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cause they consist "in whole or in part of a filthy, decomposed, 
or putrid animal or vegetable substance." 

It is unlawful to ship or to sell oysters or other shellfish 
which have become polluted because of packing under insani
tary conditions or being placed in unclean receptacles. In order 
to prevent pollution during the packing or shipment of oysters, 
it is necessary to give proper attention to the sanitary condition 
of the establishment in which they are packed and to use only 
receptacles which have been thoroughly cleansed as soon as 
emptied. In order to prevent the possibility of contamination, 
it is desirable that such containers be sterilized before using. 

It is unlawful to ship or to sell oysters or other shellfish 
which have been subjected to "floating" or "drinking" in brack
ish water, or water containing less salt than that in which oysters 
will grow to maturity. Such food is adulterated under Section 
3 of the law because a substance "has been mixed and packed 
with it so as to reduce or lower or injuriously affect its quality 
or strength." There can be no objection to "drinking" shell
fish in unpolluted water of the salt content in which oysters will 
grow to maturity. Attention is called, however, to the dangers 
resulting from "drinking" shellfish near polluted fresh water 
streams and near other sources of pollution. 

It is unlawful to ship or to sell shucked oysters to which 
water has been added, either directly or in the form of melted 
ice. Such food is adulterated under Section 3 of the act because 
a "substance has been mixed and packed with it so as to reduce 
or lower or injuriously affect its quality or strength," and also 
because a "substance has been substituted wholly or in part for 
the article." 

The packing of shellfish with ice in contact may lead to the 
absorption by the oyster of a portion of the water formed by 
the melting ice, thus :leading to the adulteration of the oysters 
with water. 

STANDARD FOR OYSTERS. 

The following is the standard adopted for opened oysters in 
Maine: 

Opened oysters sold in bulk shall not contain ice or added 
water; nor more than 17 per cent by weight of free liquid; nor 
less than IO per cent by weight of total dry solids. 
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This standard does not apply to oysters sold in the shell nor 
to oysters opened at time of sale. 

M. F. D. R. 22. 

COLD STORAGE AND PRESERVED EGGS. 

The following governing the sale of eggs in Maine was first 
published in Official Inspections 16, November, 1909. 

The N ationai Government has successfully maintained cases 
against eggs, and people who have offered eggs for sale, that 
were in an unfit condition for food, as well ag stored eggs that 
have been sold for fresh eggs. Attention is called to the fact 
that only freshly lain eggs can be lawfully sold as eggs in Maine 
without being labeled to show exactly what they are. Cold 
storage eggs or eggs that have been preserved in any way when 
offered for sale must be labeled in accord with fact and every 
package delivered to the consumer containing stored eggs must 
be labeled to show exactly what they are. Eggs that have begun 
to decompose cannot be lawfully sold in Maine under any con
ditions whatever. 

M. F. D. R. 23. 

COMPRESSED YEAST. 

The following regulating the sale of yeast in Maine was 
published in Official Inspections 21, March, 19ro, and is in force 
until further notice. 

THE LABELING OF YEAST. 

The term "compressed yeast," without qualification, means 
distillers' yeast without admixture of starch. 

If starch and distillers' yeast be mixed and compressed, such 
product is misbranded if labeled or sold simply under the name 
"compresse<l yeast." Such a mixture or compound should be 
labeled "compressed yeast and starch." 

It is unlawful to sell decomposed yeast undei- any label. 

THE SALE OF COMPRESSED YEAST IN MAINE. 

The sale of compressed yeast in Maine must be made in 
conformity to the above requirements. It will not be enough 
that the goods be sold from packages properly labeled, but the 
yeast cake itself, if it contains starch or other foreign mate-
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rials, must bear a label stating- the exact facts. It will 
be lawful to sell \\·itbont labeling ancl under the name "com
pressed yeast" yeast to ,,·hich nothing has been added. All 
other yeasts ,vhich imitate compressed yeast, as above defined, 
must be correctly labeled when they are given to the consumer. 

).I. F. D. R. 2-i.. 

Drn:ssED PoctTRV. 

Under Section 3 of the :.faine Food and Drug Law a foocl is 
adulterated "if it consists in whole or in part of a filthy, decom
posed, or putrid animal or vegetable .,ubstance, or any portion 
of an animal unfit for food, ,vhether manufactured or not." 
This, of course, prohibits the sale of tmdra,vn poultry. Quite 
extended investigations have shown, hmvever, that poultry killed, 
,vhile fasting, by bleeding through the mouth and without being 
drawn, keeps as well or perhaps even better in cold storage, than 
thoroughly drawn poultry. There is, however, no question but 
that partly drawn poultry is a menace to pulilic health and 
should not be tolerated. 

The so-called "wire-clra,vn" is probably the least objection
able of the many ways in which poultry is partly drawn.. Enn 
this, however, is dangerous, as it frequently happens that only 
part of the intestine: is removed and more or less of tbe intes
tinal contents get into the body cavity. Even at the best, the 
opening into the gizzard remains open am! portions of the: giz
zard contents charged with bacteria may find their way into the 
body cavity with the result that fermentation and decay speedily 
set in. 

"(; ntil further notice the follmving regulation ,vill govern the 
executive in the enforcement of the :\Iainc Food and Drug Law 
in regard to the: sale of poultry after January r, r9rr. 

Xo prosecution ,vill be m;idc'. fur the sale of undrawn poultry, 
pro,·idecl (a) the bird ,1·as killccl ,vhile fasting as indicated by 
the absence of food from the crop; (b) ,vas properly bled; ( c) 
the head is left upon the ca rcas~: and (cl) there: are no openings 
into the bocly other than the natural ones. 

Drawn poultry shall have all inedible organs rc:movecl, inc:lucl
ing the gall sac, all of the intestines, the ,,,inclpipe, and the con
tents of the gizzard. 

Partially dra,vn poultry cannot be la\\· fully sole!. 



November, 1910 

MAINE 
AGRICULTURAL EXPERIMENT STATION 

ORONO, MAINE. 
CHAS. D. WOODS, Director 

James M. Bartlett 
Albert G. Durgin 
Raymond P. Norton 

®ffitittl 

Analysts 
Herman H. Hans-on 
Royden L. Hammcnd 
Alfred K. Burke 

3f u.aprrtintts. 
26 

HEADACHE REMEDIES. 

During the summer of 1910 quite a large number of head
ache remedies on sale in Maine were purchased. The investi
gation was made b'c'cause of the large sale of these powerful 
drugs in the form of patent medicines and outside of physician's 
prescription. 

THE HARMFULNESS OF HEADACHE MIXTURES. 

The Bureau of Chemistry of the United States Department 
of Agriculture has made an extended statistical inv'c'stigation 
into the harmful effects of acetanilide, antipyrine, and acet
phenetidinum (Phenacetin) which is published as Bull'c'tin 126 

of the Dureau of Chemistry. A general and popular summary 
of this is published as Farmers' Bulletin 377 of the United 
States Department of Agriculture. The following is quoted 
from different parts of the bulletin. A copy of Farmers' Bulle
tin 377 can be obtained by addressing a member of Congress 
or of the Secretary of Agriculture, Washington, D. C. 

"Acctanilid, antipyrin, ancl phenacetin ( acetphenetidinum) 
are very commonly used in the preparation of mixtures in
tended for the relief of headache and other minor aches and 
pams. Tims there will often be seen upon the label of a 
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headache powder, beneath the name of the preparatiun, a state
ment like the following: 'Acetanilid, 240 grains per ounce.' 
This means that each ounce of the preparation contains 240 

grains of acetanilid,. or inasmuch as there are 480 grains in an 
ounce, that each powder is one-half acetanilicl. Or the follo\\'ing 
may appear on the label: 'Phenacetin, 120 grains r•er ounce,' 
which means that each powder is one-fourth phenacetm. * These 
drugs are white powders with comparatively little taste, ancl 
are often clescribecl toge! her, as they are similar in many respects 
and have somewhat the same effects on the human body." 

"The unfavorable symptoms productecl by these drugs affect 
principally the heart and circulation and through tl 1em other 
parts of the body, ancl are generally observed as the result of 
their ill-aclvisecl use in the form of 'patent' medicines for the 
relief of headache and other forms of pain. The symptom 
which occurs most frequently in poisoning b) these drugs is 
blueness of tlw skin. The bluing of the skin is not a har111less 
manifestation, but it is clue to destructive changes in the blood 
which are the direct re~ult of the us·~ of the drug, and it is 
accompanier! by impoverishment of the blood." 

"Acetanilicl, antipyrin, and phenacetin \\ ere at first used 
almost exclusively for the reduction of fcv::'r, but as time went 
on they were employed less and less for this purpo.-;e. because 
of their weakening effects, particularly upon the heart ancl 
circulation. They gradually came to he used more and more 
for the relief of pa:in, however, and today this constitutes their 
chief field of usefulness. During the time when they were 
used principally for reducing fever they were employed under 
the supervision of the physician and were aclmini~tered with 
medical skill and judgment, but as their power to relieve pain 
has become better known they have been used more and more 
hy the people generally, without medical supervision, for the 
relief of headache and other minor ills." 

"It has long been known that acetanilicl, antipyrin, and 
phenacetin are habit-forming drugs, particularly acetanilid. 
The habit is usually acquired through the use of the rern~dy 
withont the supervision of a physician for the relief of minor 
aches ancl pains, especially headache. Troubles of this kind 

*In tJ,e goods found in Maine this drug has borne its common name 
of acetphenetidin. 
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are peculiarly likely to return again and again, and the remedy 
has but a temporary effect; hence the dose must be repeated, 
and in time the patient may become dependent upon 'the drug. 
Furthermore, the ache or pain for which the mer!icine was 
first taken is often worse than ever after the effects of the 
remedy have passed away, becanse of the weakened condition 
of the system which may result from the use of these agents, 
and hence there is additional call for the remedy. Thus a 
habit may be established-more drug. impaired• bodily health, 
lessened resistance, more pain, more drug." 

The above in no way conflicts ,vith the empluyment of these 
remedies by physicians. It clearly indicates that the ingestion 
of these powerful drugs without medical advice is dangerous. 

METHODS OF ANALYSIS. 

Acetanilid was determined by Seidell's method (J our. Amer. 
Chem. Sec. 1907, 29, IO~)I) in which it is sapon1fied with dilute 
HCl (hydrochloric acid) and then titrated with a standard 
bromate of potash solution. 

\Vhen acetphenetidin was present an accurate determination 
was not attempted as at present we have no very satisfactory 
method of determining it. It is, however, soluble in chloro
form and most of the other materials entering into headache 
poviiclers, as sodium bicarbonate, sugar, etc., dre not. So a 
fairly accurate determination of the acetpheniticlin can be made 
by leaching the powder with this reag'?nt, evaporating off the 
chloroform, drying and weighing. \Vhen botl1 acetanilid and 
acetphenetidin were present the chloroform extract represents 
both these ingredients. In case the acetphenetidin was present 
in small quantity it was not difficult to titrate the acetanilid and 
make an approximate separation. 

RESULTS OF ANALYSIS. 

The results of the analysis are given in the tables on pages 
92-96. 

The goods were all lawfully labelled and accorded fairly with 
their professed strength. In some instances there was alto
geth'.?r too large a difference in th~ weights of the individual 
powders. The adult close given in the U. S. Pharmacopoeia 
for acetanilicle is 4 grains ancl for acetpheneticlinum ( phenaci
tine) 7,½ grains. No single powder or pellet in those examined 
carried appreciably more than the adult close. 
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Table sho7.ving the name, maker, and claims of headache reme
dies purchased in the summer of r910, and the name and 
address of the Maine dealer. 

BRAND, :\[b KEH .\ND CLADif-. TOWN A~D DEALER. 

91051A. D.R. 1-!PadAl'he Wafers. American Druggisls :syndi-
ra1e. New York. "EReh waler conlains 4 grains al'e- Portland. 
tani!id." John F. \\"bite. 

8960 Alllikornnla Tablels. ThP Anlikarnnla ChPmiPol <'o .. 
-1. Louis. Mo. ·•Coniains al5 gJBins ac-~l] IH·netidin Woten-ille. 
U. ;;_ P. µer ounce." \\'. C. Hawker & Co. 

8020 Brown's Heodorhf' Powders. l'rrµored for C. W. Brown. 
l'harmal'i,1. Bangor. ~1,i,. "Al'elphrnetidin 36j grains Bangor. 
in each ounce. Ace1anilid,, 1·16 grni11s." C. W. Brown. 

9029 lnirn·s Ht->adarhe J'owdP'.rR. Jlrank P. Burns. The Kins
man l'harmacv . .Aug11f.ta. Me. ··An UUI1('8 of powilPr 
(•onlftins 44 grains pllenaeetine and 175 groins aeu- 1 A 11gn:::ta. 
teniUdc." Frank P . .Burns. 

8904 Ceplrnlgine Tablets. Manufaf'lurrd for Crplrnlgine Co., 
l-IJ<'lll'<H, Me~s. ·'EF1d1 tablN <·on1ains 2½ grains aee- Bangor. 
l<'JJhP11e1idin (acetnnilide dp1ivatiYP)." John P. Frawley. 

8908 Dr. W. \I'. Femrs Tonic H<·Hde!'/1<' \\'ofers. fornw,1,-known 
HS Cel{~ry Cnu-kers. ·· l{ach wafer eournins :3 grains aee- Bangor. 
1eµhenelidiue, U. 8.1'.'' John P. Frawley. 

8907 Dr. Kohl0r's Anlldole for Ileaclarhe and Neuralgia. Koh
lPr l\lenufal'tu1it1g ('o, ]{altin1ore. ;\lrl. "}'a(·h powctPr 
<·011tHins Hl'e1Pt,lwne1irli11p 5 3-5 grnins romtined wi1h 
ot Iler i11gredie1Hs rnakJlng it the bpuefidal n·medy thaL Bangor. 
it is.'' ,JuLn1 P. Frawley. 

8921 !Jr. ~:iles' Anti-l'oin l'ills. Dr. ~liles :lledieal Co .. Elkhnrt. 
111d. · "('outains 14G grs .. F1<·e1a11ilid p<•r aYoirctupoi.s oz. 
< 0111nins 110 opium. rnurphine. heroin. cuc·aine or any Bangor, 
01her m1slaYing drugs. 2 g1s. oeeta11ilidin each µoin pill." Curl:,:_ Preble. 

9028 !Jr.\\ I1itPllall's MPgri111ine Pr. Whilt'lrnll MPgrimint• Co., Augus1a. 
1"11>11111 J ,,nct. Ind. ·'.28 grains o,-e,IUnilid in ,rn ounce." howtiiteh. Webster& Co. 

8905 !Jr.\\ Jli1ehall's Megrimlne. J>r. \\"hilehall ~fpgriminoC'o .. l 
:--011th Bt'IH1. Ind. "t'ontaius 228 g1ain.saeelHHilid to lhP 
oun,·e. lJspd onJ~· in I Ile \\:bite eaµ:;ule& eumbiued with Bangor. 
t·o1n•ctiYe and oLller remedies,·· I uollu P. F·rawley. 

8958 l>r. \\ hltehall's Megrirnlne. J)r \\"hilPhall Megrimine C'o .. l 
~,,111h JJPIH1, Ind. "22tl grains aet~tanilide in au ouncP. 1\\'aterYille. 
(:11 ll>e while enµsules only)."' \1. C. Hawker & Co. 

8923 Drake I!eadarhe Powdprs. lfrnry K. \\'am pole & Co., 
l lli!fldclphia, l'n. "'An olln('e of powdPr euntains aee- Bangor. 
tt-1uLicte 16J grajns; t:.ad1 Jiowder 4! gruins." A. ci. Chick. 

8959 l>rake HPFtdache Powders. "Act·tphenetidin 36½ grains in WatcrYillc. 
ea(•h ounce. Acctanilidr 146 grain.sot powder." W. C. Hawker & Co, 

8961

1

E,•r<'ka llt•a<lache Capsules. Dr. A. A. Lawrrnre. West\ruterville . 
. \Im1way. Mass. "This capsule contain~ aeetanilidp 3 gr.·· i W. H. ,Jones. 
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Table showing the results of examination of headache remedies 
purchased in· the summer of r910. 

----- ------- --- -- --· --- ·~-- --- - --cc-=--=----=---========== 
POWDERS, PII.LH OR \YAFERR. 

oi [A~~tanili<~:. 

"I "-----

en 
C 

(.) 

·s. 

9105
1

Ct

1

s

0

. 1

1 

4 wafers 

8960 2.'J' 12 tablets 

8920 25 10 powders 

9029 2fi 10 powders 8.6 

I 
8904' 25 25 tablets 6.71 

8908 25, 12 tablets 

I 
8907 25 8 powers 

25 25 pills 

I 

50jl0 capsules 
I 

6.6 

i 

G.81 
I 

16.01 
I 7.3. 

i ! 

, I 
50 8 small G large I , 

tablets 7. 51 
I . 

30 8 small (i large I 
capsules 

1 

7. 2

1

, 

I I 
I I 

23
1
10 powders 111.1, 

25il0 po" ders :

1

1

6

1. .. 

9

51 

10'. 8 capsules 

REMARKS. 

(-{rs. 

4.1 Wafers varied in amount of acetanillde from 
3. 7 to 4.2 grains. 

- Chloroform extract 4.2 grains.• Contains car
b01rntes. 

- Chloroform extract 4.5 grains.* 

3.8 Chloroform extract 5.1 grains.* 

Chloroform extract 2. 76 grains.* Camphor 
present. 

- Chlurotirnn extract 3.6 grains.* Carbonates 
pre:-ient. 

I 
- IC!llorofonn extract 6.3 grains.* 

2.3[Carbouates present. 

I 

3.0 
I 

i 
3.2 1Thc large tablets weighed 9 grains. 

I 

3.0IRcport is on small capsules. 

3.6 

4.0 Chloroform extract 4.6 grains.• 

3.0 Carbonates present. 

* ::-lt~e under .Methodb of Analysb page m. 
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Table shoioing the name, maker, and claims of headache reme
dies purchased in the summer of I9IO, an.d the name and 
address of the Maine dealer. 

-=-=================;======= 

,.; 
"' .0 
s 
g 
"' 0 

1;;l 
00 

BHANJI, ~tAKER AND CLAL\I.S. TOWN AND DEALER. 

8910 Eureka Headarbe Powder. Eureka Headarbe Powder Co .. 
Concord, N. H. "2.10 grains of acetanilide in e&ciJ onnre 
of mixture. Contains no oµium or other narcotic ancl 
lea,·es no unpleasant after-e!tect. No habit can be estab- Bangor. 
lisbed by its use." East ~ide Pharmacy. 

8957 Headacbe Powders. "Each powder contains 3½ grains of Waterville. 
acetanillde." Tile Dorr Drug Store. 

8925 Headache Powders. Prepared for Essex Pharmacy. "In Bangor. 
eacb ounce of powder acetanilide 97½ grains." The Essex PbRrtnacy, 

Chas. L. Dakin. 
8884 Headaclie Powders. "Each ounce c0ntains 146 grains Skowhegan. 

acetanilide." G. R. l◄'ogg. 

8876 Headacbe Powders. 
3½ grains." 

"Eacb powder contains acetanilide Waterville. 
Larkin Drug Co. 

\J002 Improved Headache P,wders. Prepared for Jfolrtel's Phar-
macy. '·1 ounce powder contains acetanilide 164 grains; Lewiston. 
eaeli powder 4! grains." Martel's Pharmacy. 

~)000 Lafayette Heanache Powders. Lafayette Co., ~fontreal. 
Canada. "Each powder contains 3 grains of acetpllene- Lewiston. 
tidin U.S. P." -"lartel's Pbarmacr. 

8999 Mathie11·s Nenine Powclers for Headacbe and Neuralgia. 
Favreau & Collette. ~larlboro . .Mass. Eacli powder con- Lewiston. 
tains 4 grains acetanilide." Anhur Dussault. 

8098 Moul ton's Headache Powders. Prepared for Dr. ~Ioulton. 
Lewbton. l\fe. ·· Aretpl1enetidfn 36~ grains in eacl1 oz. Lewiston. 
Acetauilicle 146 grains." D. P. Moulton. 

8877 Nen·eose Headache Powders. Nervease Co .. Boston. :Hass . 
. I. B. Lucke. Treasurer. "Eacli pow,ler contains 4½ grains Waterville. 
acecanilid." Vose & Luctues. 

8909 Nen-Ral-Gine. Neuralgyline Co .. Wheeling, W. Va. "Each Bangor. 
ounce contains 175 grains acetanilide." Jobn P. Frawley. 

8906 Orangeine. Orangeine Chemical f:o .. Cbicago, III. "Con
tains 230 4-lu gruios of acecanilide In each o,mce (480 
grains) of compound. Formula since 189:l: AcNanilide 
2.4 grains; lc'oda Bi-carbonate 1.0 grain; Caffeine U.6 
grain; Homoe Trilnration of blue ping. Mandrake, Nux Bangor. 
Vomica 1.0 grains. Total only 5.0 grains." Jolin P. Frawley. 

9104 Olis Headache Powders. Jobn C. Otis, Portland, Me. Portland. 
•·Acetplienetidin 194 grains per average ounce." Jolin C. Otis. 

88,8 Phenyo-Caffein. "Acetanilid 25 pills, 50 grains, 2 grains Waterville. 
eacb. Caltein. Campbor, ~- s." Vose & Lnctues. 

9030 Rexall Headache Wafers. United Drug Co., Boston. Mass . 
.. Earh ounce or these wafers contain$ 223 grains aeetphe- Angus ta. 
netidin (acetanilid derivaticeJ." Jolin Congblin. 
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Table shouring the results of c.ramination of headache remedies 
purchased in the summer of 1910. 

>-< 
C) 
.0 s 
" " " .s 
d 
in 

891U 

8957 

8925 

8884 

88,6 

===--~-'-----------='-'--'---'.- --------------

POWDERH, PILLS OR \YA.FER:-;. 

0 
OJ) 

c., " OJ) "" " " ~ "' ;;; "" 
"" .s 

C. u, 0 OJ 

en " c:J 

8 ii:: 

Cts. 

2'i lO powders 

25 12 powders 

25 I IO powders 

20 10 powders 

I 
25110 powders 

25 10 powders 

c5 
'-' .::: 
"" 
~ 
" "" 
en 
·:3 
::: 

[ors. 
I 

1. 

6.!' 

10.(J 

8,f\ 

! l:J.3 

I \l.G 

Acetanilide. 

,:i 
C) 

."' 
5 

Urs. I 

3.G 

3.5 

1.8 

•l.1 

3.fi 

3. 

RE:'1-1.Al:Kt--. 

,:i 

" " 0 

"" 
t.:;rs. 

4.0 :arbonates present. 

3.f ~arbonates present. 

1.9 ::arbonates present. 

4.3, ('arh01rnJ0s prpsr-nt. PowdPrs Ycrr unequal in 
! weight, ranging from 11.5 to 14.3 grains. 
i 

cl., Carbonates present. 

4) Carbonat(•s prcsen t. 

90001 2,, 3 powders - [Chloroform r-xlrnct 3.1 grains.• 
I P(lll_HI iu weight ranging from 

1 

gnuns. 

Povrders Tm-
13.~ to 16. l I 

8999, 
I 
I 

89981 

88i7 
t I 

3909: 

I 

I 
8906 

i 
91041 

I 

88781 

90301 

25 18 powdl'YS 

25 1-0 powdcrb 

25, 10 powclPrs 

25120 tablets 

I 
I 

25' G po wrlers 

I 

25110 pow<krs 

,,51~5 pills 
- I 

2G112 wafers 

i 

5.2 

7 0 

I 
5.1 

9.4 
i 

d 

3. 

2.0 

3.·11Carbonates present. 

4.2:Chloroform extract 5 grains.* 
present. 

4.1 Camphor present. Xo carbonates. 

2.1 Camphor present. 

Carbonates 

2.,,1 fablets unequal ranging from 4.4 to 5. 7 grains. 
Carbonates prcsenl. 

I 

-1Chloroform extract4.l to4.8grains.* Powders 
nneqiml ranging from S.4 tu 9.9 grains. 

2.1 Camphor present.• 

- Chloroform extrar,t 3.6 grains.* Powders on
tire .soluble in ebloroform. 

* Fee unrler Methods of Analysis page m. 
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Table showing the name, maker, and claims of headache reme
dies purchased in the su111mer of 1910, and the name and 
address of the 1vf aine dealer. 

BRAND. MAKER AND Cr.Arns. TOWN AND DEALEH. 

8922:Robinsori's Headache Powders. Alex. M. Robinson, Ban-I 
I gor, \I e. ,. e;111'!1 powder contains 2't grains aceta11ilide.' Bangor. 
I 100 grains acetanili le per ounee.'' ~ ..Alex. \I. Robinson. 

P924j~hac ~teams' Headache \\'afers. Zyrnole Co., distributors, 
.\'ew York. "~~ach wafer contains-! grains of acetanilide Hangar. 

! with 1 grain of alkaloid caffeine.·' 11'. 1>. \\':;man. 

8962ISupmior l[padache Powders. Preµarcd for neo . ..\.. Daviau, 

I 
~\:at~rville. ".i:!.:ach ounce conlains 14G grain~ aeetau- \\"~terville. . 
1hd. 1 ti-co. A. Daviau. 

! 

Table showing the results of examination of headache remedies 
purchased :in the summer of 1910 . 

,.; 
0 
.0 
E 
" ::: 

. I T . 
~ 1Acetsm 1de. 
.s 
;:., 

8922 25 l2 powers 11.8 

< ;rs I <irs. I 
2.1 2.G('.nrbonates present. 

8924 

8962 

2511~ capsules 10.o 4.0 :i.11 

! I 25110 pow_~_:_ __ 11.6 __ 3.5 ___ __3_'11 ·arbonates present. 
-----------·-------
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CARBONATED BEVERAGES. 

Samples of carbonated beverages were purchased from quite 
a large percentage of the Maine bottlers during August an(] 
September, 1910. The results of the analyses arc given in the 
tables which accompany this discussion. 

STAKDARDS AND RULINGS FOR CARTIONATED BEVERAGES. 

The regulations uncler which carbonated beverages are sold 
are given 111 l\I. F. D. R. 19, which is as follows: 

l\!. F. D. R. 19. 

CARBONATED BEVERAGE& 

The standards for carbonated beYerages, root beers and similar bev
erages have not yet been determined upon. For the present these goods 
may be sold in :VIaine under the following general regulatic•!lS. 

Goods true to name need no label. Hence sirups made from cane . 
sugar and Am·ored with extracts made from pure fruit 0ils or with 
pure, fruit juices, without added coloring matter can be lawfully sold 
without label of any kind. 

Carbonate<l water Aavored with extract made from pure fruit oils 
or with pme fruit juices, without any added coloring matter and 
sweetened with care sugar can be lawfully sole! in bottles or from foun
tains as •·soda water" or "soda" without label of any kind. 
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Sirups or soda waters Jlznored with imitation flavors must be so 

labeled. 
Sirups Oavored with imitation flavors cannot be lawfully drawn from 

soda water fountains unle,;s the fact is conspicuausly stated upon labels 

attached to the fountain. 
If coloring matter is used, that fact must be stated. FooJ Inspection 

Decision 7(i names the colors which may be lawfully used. 
The worcls "imitation a11cl colored" when used must be the same size 

and plainness of type as the name of the flavor, except tf-.at, for the 
present, in the case of bottled soda water where the label is upon the 
crown cap. the words "i111it~,.tion flavor and color" may be in smaller 
letters than the flavor but they must be sufficiently large and plain as 
to lie readily noted. 

Demoate of soda may L,e nscd in fruit sirups if the fact of its pres
ence ancl amount is stated on the label. No other preservatives or 
chemic,ils ( except as slated on page r, F. I. D. 76) can be lawfully used 
nnclcr any circulllslances. 

Sirups containing benzoatc of soda may be used .n soda fountains pro
,·ickd a conspicuon.3 sign is shown stating that fact, including its amount. 

Sirnps containing bcnzoatc of soda may be used in bottled sodas, pro
vided the fact and amount is stated on the label. 

Trade marker! or proprietary be1·cragcs sold under a descriptive name 
111t1st be true to 11,1me. 

For the present root lwcr, birch beer and ginger ale may he sold with
out a statement on the label that they arc artificially colored and flavored. 

If there is more than one lalwl on imitation goods, the secondary label 
must correspond in fact with the principal label. Goods ca,-rying "imi
tation flan,r and color" on the crown cap, will not permit the use 
oi a side label bearing a name unless it also carries "imitation flavor 
and color." 

It is unlawful to substitute an imitation or adulterated article of 
food or drugs without calling attention to the fact of th~ subsitution 
e,·en if the goo els arc properly and correctly ]labeled. For example. if 
pineapple sorla is asked for. it is unlawful to sci] a soda that conta'ns 
an artificial flal"or and color even though it be labeled •· Pintapple soda 
imitation Aarnr and color,'' without calling attention to the fact that 
it is an imitation. 

In Cfficial Inspections r6, page r6r, it was further stated: 
In accordance with these prm·isions of the law and the action of 

the United States Board of Food and Drug Inspection. the use of ben
wate of soda in H:getahle products, alum in limited amount in pickles 
and saccharine in carl10nated lie,:crages is at the present time allowed 
in ~faine prol"idcd the presence and amount are cleary and plainly 
st:1ted on el"ery p;,ickage of foorls containing these chemicals. :'-Jo other 
chemicals can under any conditions he lawfully used in foods offered 
for ,ale in !\Taine. This cnnassinn shnu!d 110/ he tal,r11 as ,,;,idn1er that 
tl,r Fond and DruR Offirial of this State endorses or wishes to encourage 
tfzr use of chemicals in foods. 



OFFICIAL INSPECTIONS 27. 99 

RESUL'TS OF THE EXAMINATION. 

In discussing the results of the examination of the bottled 
soda waters and similar beverages offered in Maine there are 
a few general considerations which apply to nearly all of the 
bottlers. 

Decorated Caps. Practically all of the bottlers in the State 
are using decorated caps which are made for them outside of 
the State. These usually carry the name of the beverage and 
the words "Artificial flavor and color." It happens either 
through carelessness in ordering or in not giving attention to 
the way in which their orders are filled, that this occasions 
misbranding on the part of the dealers and bottlers in two 
ways: it sometimes happens that plain caps without the words 
"artificial flavor and color are furnished when the bottler in
tended that they should carry that statement, and it also hap
pens in the case of products which are not colored and in which 
a pure flavor is used, as for instance in Lemon Socia, that they 
are sometimes marked "artificial flavor and color" when in fact 
the goods are not artificially colored or flavored-a technical 
misbranding. In the present investigation only the first of these 
classes of misbrandings have been followed up. 

Cream Soda. Under this heading practically all of the bot
tlers put up a rather sweet soda, with vanilla and perhaps some 
other flavoring added, which is absolutely innocent of any dairy 
product. Strictly speaking these goods are misbranded becaqse 
they are called "Cream" Socia. How far the public is misled 
by this name cannot be well ascertained. The bottlers state that 
this Cream Soda has been put up by them for many years and 
that they have never thought of it as being a dairy product, and 
that it means to them a trade name and is not used with any 
thought of deceiving the public in any way. 

One house, Caldwell Sweet of Bangor, acids to its side label a 
statement that this is not a dairy product. In all other cases 
it was sold simply as Cream Soda, although frequently accom
panied by the words "artificial flavor and color." 

Champagne Cider. With one exception the champagne cider 
found in the State was marked "artificial flavor and color." 
Strictly speaking this is misbranding even though the words 
"artificial flavor and color" are used, as it is not a cider but a 
made-up article. For the most part cider is apparently used as 
a foundation and then it is built up by the addition of other 
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materials. The percentage of alcohol varied in the champagne 
ciders from nothing up to something over one per cent. Where 
the words "artificial flavor and color'' were put upon the goods 
that were marked "Champagne Cider" they have been practi
cally passed, although strictly speaking- they were not in accord 
with the law. In one instance salicylic acid was found in the 
champagne cider.. This probably was not added by the bottler 
but was used as a preservative in the cider from which the com
pound was made. 

Sarsaparilla Soda. For the most part this is not very differ
ent from Birch Beer. Sometimes it is put up with plain caps 
without the words "artificial flavor and color" upon them. Prob
ably in no case does any sarsaparilla enter into the manufacture. 
The flavoring extracts used are a mixture and the dark color is 
obtained by caramel (burnt sugar). At the time that M. F. D. 
R. 19 was printed it was not known to the writer that sarsapa
rilla was a compound flavor and not true to name. For the 
present sarsaparilla may be sold as is now permitted for root 
beer, birch beer and ginger ale and without a statement on the 
label that it is artifically colored and flavored. 

Harmless Colors. The following coal tar dyes, as well as 
harmless vegetable colors, are permitted in food materials pro
vined that by the words "artificially colored" or some similar 
statement advice as to the nature of the goods is conveyed to 
the purchaser: 

Red shades: 
107. Amaranth. 

56. Ponceau 3 R. 
5 I 7. Erythrosin. 

Orange shade : 

85. Orange l. 

Yellow shade : 

4. N apthol Yellow S. 
Green shade : 

435. Light Green S. F. Yellowish. 
Blue shade: 

692. Indigo Disulfoacid. 
Only these coal tar dyes either alone are mixed are permitted 

in foods and they must be made specifically for use in foods and 
!,ear a guarantee from the manufacturer that they are free 
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from subsidiary products and represent the actual compounds 
whose names they bear. 

In the table coal tar colors are not always reported and cara
mel is only named in cases where there are special reasons for 
so doing. Not all the samples were tested for artificial color 
but enough of the different kinds from each bottler were tested 
to determine the nature of the dyes being used. Cases where 
unpermitted colors were used are being investigated. It is 
probable that the trouble is not so much with the bottlers as 
with the parties from whom the colors were purchased by the 
bottlers. 

Alcohol. Ciders, root beers, ginger ales, and most of the 
proprietory articles were tested for alcohol ancl in many in
stances they were found to carry quite a large amot1nt. At 
least, much more than is supposed to be present in an ordinary 
soft drink. The l\1aine Food and Drug Law does not require 
the naming of alcohol in foods. The flavor of some of these 
bottled soft beverages is dependent to a more or less extent 
upon the amount of alcohol present, and constant use of some 
of these containing approximately one per cent of alcohol. 
would quite readily be a means of developing a taste for alco
holic beverages. 

In one instance bottled goods were labeled "Nerve Tonic." 
This would seem to imply that they were of medicinal value, 
and, as in medicines the percentage of alcohol must be stated, 
i~ was apparently adulterated and misbranded. 

Saccharine. Something over 30 years ago, in an American 
laboratory, there was discovered a coal tar derivative whiL·h 
was found to be excessively sweet. This chemical. generally 
known in commerce as saccharine, is, roughly speaking, 5co 
times as sweet as sugar. This means that one pound of saccha
rine will s,ve~ten as mt'.ch water as 500 pounds of su~ar. One 
whose taste is at all acute saccharine would never deceive, and 
for this reason, there is usually more or less sugar used in con
nection with it. In the bottled sodas here reported where 
saccharine has been found, sometimes only a slight amount is 
used and nearly or folly as much sugar occurs as is found in 
some of the cheaper soda waters which do not rnntain saccha
rine. In other instances, however, not more than a half or 
perhaps a third as much sugar is used as would be required in 
making a soda water sufficiently sweet, ancl the remainder is 
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made up with saccharine. This does not make sodas of good 
quality, but does make very unfair competition. 

Investigation thus far macle wonlcl si:em to indicate that 
much of the saccharine usecl by l\1aine bottlers was on the 
advice of salesmen of manufacturers and dealers in this chem· 
ical. They have represented that it improved the flavor and 
quality of the goods. That this is not so and is a misrepre
sentation on the part of the salesman is evidenced by the fact 
that the Lest bottlers of high gracle goods use only sugar and 
:,ure flavors. If an artificial sweetener of any kine! is used that 
fact must be clearly stated on the label. It is held that the 
11·orcls "sweetener aclclecl" are not sufficient to indicate to the 
purchaser that a chemical substitute for sugar has been em
ployed. The words "artificial" or "imitation" 11111st appear 
t1pon the label in this connection. 

Ilottlecl sodas as ordinarily made. consisting of water, flavored, 
colored, sweetened and charged with gas, are not primarily used 
a, foods; nevertheless when sugar is usecl as the sweetener they 
do possess a definite food value and when saccharine i~. substi
tuted for the sugar they pussess none. \\Then sugar i~ u,ecl the 
,oclas contain about the same proportion of sohcls as rnilk and 
while they cannot be compared to milk with respect to the fat 
ancl protein content, the sugar of sodas i~ quite comparable to 
the sugar contained in goocl milk. When substituting saccha
rine for sugar in bottled sodas, the manitfacturer takes from 
the beverage the only constituent which has any value as a 
food ancl puts in its place a chemical which has no foocl value. 

Fictitious and Incorrect Finn Names. During this investi
g·ation it was found to be an altogether too common practice for 
bottlers to use bottles bearing blown in the glass the names of 
other manufacturers. This is probably not clone to deceive the 
public in any way but is through carelessness ancl a greater con
venience. This is misbranding under the law and jmtly so. 
[t is a great injustice to a manufacturer of high grade goods 
to have his bottles filled by makers of low grade, artificially 
,wectened and flavored sodas. 

In the present investigations these cases were not even re
ported in all instances, arnl no hearings were appointed in 
regard to this phase of the question. A reasonable time will 
be given for the bottlers of the State to straighten out this par
ticular matter. Unless the practice is discontinued, the exectt-
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tive of the :vr aine Food and Drug Law will consider it his duty 
to report such violations and bring cases against those found 
foIIO\ving the practice. 

Another point to be remembered in the matter of fictitious 
firm names is the use by individuals of names purporting to be 
company names or names of corporations which have no legal 
existence. This is contrary to law and must stop. 

Sanitary C 011ditions of A!anufacturc. While sanitation is 
not a part of the Maine Food anc\ Drug Law, at the time when 
the inspector was coll:>cting these samples he mac\e some 
observations concerning the conditions under which the soda 
waters were bottled. In general the bottlers that were using 
straight sugar without saccharine, making their goods so that 
there was from IO to 13 per cent solids, were much more careful 
in their manufactme than those putting out the goods of lower 
quality. Some of the goocls were packed under very unsanitary 
conditions. In many of the bottling works, the bottles are 
merely rinsed. They, of comse, shoulcl be thoroughly washed 
through two or three waters and sterilized. It is only in a few 
of the very best establishments that any such precautions are 
taken to insure cleanliness in the bottles. Flies with all the 
evils which are attendant upon them ( sec Official Inspections 
24, pages 83 ancl 84) are altogether too much in evidence in 
many of the bottling works. 

The three things that are being especially taken up at this 
time are the use of saccharine in the place of sugar, the use of 
dangerous coal tar dyes not intended for foods, and the use of 
artificial colors without statement on label. These violations 
are being thoroughly investigated and it may be found neces
sary to resort to prosecution. 
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Table Showing the Results of Examination of Bottled Car
bonated Be7'erages Purchased in the Summer of 19rn. The 
samples are arranged alphabetically by towns ·where the goods 
were mad.:. Two Massachusetts manufacturers at end of 
table. 

,,, 
0 ;g z 

:Si ::::...:i 

'" Name of the town and maker and ':L i:::: Remarks. . s brand . -" '- ~ ~~ ~ ""' tr, 
p_ ~ C 0: 

u-. '"' E-;P. 

Aubu1·n, Yincent Bottlin_q Co. 

8990 Rircb Beer. Artificial color and 
fia,·or 1.034 9.5 Passed. 

8991 Bloor! Orange. Artificial fla"l'or and 
color. 1.039 10. 7 Color Ponceat1 3R. Passed. 

8995 Clrnmpagne Cider. Artificial fia var 
aml color. 1.043 1 ].§ Alc0hol by volume 1.19 

p~r cent. 
cider. 

Not a straight 

8992 Cream Soda. Artificial flaYor and 
color 1.036 10.4 Not a dairy product. 

8993 Lemon Soda. Artificial flavor and 
color. 1.029 8.2 Contains no color,altbough 

claimed. 
8994 Lemon Sour. Artificial flavor anct 

co!ur. 1.03:\ 8.8 Color fast yellow. Ad,1lt 
erated. 

8996 I!oot Beer. Artificial flavor and 
color. 1.045 8.9 Passed. 

899, ~trnwberry. Artificial flavor and 
color. 1.036 9.8 Color Ponceau 3R. Passed. 

Augusta, GlPnwood Spr'in_q Co. 

9044 Hiri•h BPer. Artificial flavor and 
color. 1.042 11.5 Passed. 

9037 lllnocl Orange. Aniticial fia sor and 
l'Olor. 1.043 11. 7 C(1lAr mixture of allowed 

colors. l:'assed. 
904.'\ Chocolate. Artificial :flaYOT and 

color. 1.042 11.6 Passed. 

9033 Cn•am Soda. Artificial flavor ,incl 
cuh.1r. 1.041 11.2 Not a dairy product. 

9C33 Clrn1npsgne Cider. Artificial flavor 
8.nU t\Vlur. 1.035 9.8 :"alirvlic arirl present. 

Alrob11l by Yoluuie 0. 52 
per cent. Adllllerated. 

9036 Lemon Soda. Artificial fiasor and 
colur. 1.042 11.9 -Un~olored, tbougb color 

claimed. 
9039 Lemon Sour. Artificial fl'avor and 

color. 1.048 13.3 Color 1\"aptbol yellow S, 
Passed. 

OJO orange Pbosphate. Artificial flavor 
and color. 1.062 16.5 Color mixtnre of coitl titr 

c\yes, probably amaranth 
And napthol yellow s. 
passed. 

·034 Peacb. Artificial fla"<'or and color. 
1.04] 11.3 Color, rnixtnre of allowed 

dyes. Passed. 
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Table Showing the Results of Examination of Bottled Car
bonated Beverages Purchased in the Summer of 1910. The 
samples are arranged alphabetically by t0wns where the goods 
were made. Trvo Massachusetts manufacturers at end of 
table.-Continued. 

Name of the town and maker and 
brand. 

9042 Rasport. Artificial flavor and color. 

9035 Root Beer. Artificial flavor and 

1.043 

color. 1.042 
9046 Sarsaparilla. (with plain cap.) 

1.043 

9043 Strawberry. Artificial flavor and 
color. 1.040 

9041 Vanilla Soda. Artificial flavor and 
color. 1. 043 

Bangor, Ban,qor Bottling Co. 

9141 Blood Orange. Artificial flavor and 
color. 1.037 

9145 Cream Soda. Artificial flavor and 
color. 1. oio 

9146 Drink. Rasport. Color added. Tasty. 1.037 

9148 Imperial. Bottled especially for 
select trade. 1.035 

9139 Iron Brew. 1.033 

9144 Lemon Soda. Artificial flavor and 
color. 1.0'25 

9142 Orange Cider. Artificial flavor and 
color. 1.037 

~147 Peach Mellow. Artificial flavor and 
color. 1. 040 

9137 Root Beer. 
color. 

Artificial flavor and 

9138 Sarsaparllla. Artificial fla,-or and 

1.042 

color. 1.044 

9140 Strr.wberry. Artificial flavor and 
color. 1.035 

9143 Vanilla Soda. Artificial flavor and 
color. 1.034 

Remarks. 

12.1 Color amaranth. Passed. 

7 .8 Passed. 

11.9 Color caramel. Misbrand
e,1. \\'as lntPn<lPd to be 
hranded "artificial eolor 
and flaYor" like other 
goods. but label comp•ny 
sent plain <·aps through 
error. Explanutlun ac
cepted. 

11.2 Allowed coal tar colors. 
Passed. 

11. 9 Color caramel. Passed. 

9. 7 Color Ponceau 3R. Passed. 

8.3 Not a dairy product. 

10.2 Pa~ed. 

9.6 Colored with caram.;1. Not 
declared. Adulterated. 

9.0 Alcobol by volume 0.38 
per cent. Trace of Iron. 
Passed. 

9.3 No artificial color, though 
claimed. 

10.1 Color napthol yellow S. 
Alcohol by volume 0.52 
per cent. Passed. 

11.2 Passed. 

10.6 Alcohol 
Pru;sed. 

11. 7 Passed. 

O .84 per cent. 

9.1 Color amarants. Passed. 

8.8 Passed. 
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Table SlzmC'ing the Results of E.ramination of Bottled Car
bonated Be,·erages Purrhased in the Summer of. 1910. The 
samples arc arrnnged alf'habetically by tmc•ns 7c•hcrc the goods 
·were made. T,c•o l\fassachusctts manufacturers at end of 
tablc.-Continued. 

Kamp of Lhe to\Yll mHl maker aud 
brall(l. 

Ban11ur. CaM1/'c/l 811·,·el Co. I 
A.11 goods here reportP<i guarRntee<li 
nnrl.or the Pure Food Hnd Prngs .Aet.l 
.l unc 30. l!J03. Smial :,/o. 19502.- j 

~lf,9 Blood OrnngP. Pure Extraer. Arti- 1 

ficial color. 1.0:,5 

9161 Clinrry Phusphut,•. Artificial 11a.vor 1.0:3, 
and color. 

9166 

9164 

9Hl0 

916:J 

Cream 80<10. ~ot a ihtiry product. 

I 
<·Hnger Ale. Spring wnt,:-r ancl the 
pllTPSt PXtTRPt8 an• llSPd in tlH• n1anu-1 
facure of thb be, PfHgl'. I 

Lemon :-ioda. Artifieial culoi. Pun• 
extracts. 

PParll "\fellow Artiticinl thn OJ and 
color. ! 

f'ineapph•. Artificial flavor and 
color. 

9158 Raspberry. Ar1ificial flavc,r and 

1.040 

1.0:Jj 

J.03, 

1.o:JG 

1.03, 

eol1Jr. 1.036 

9165 f'arsaparil la. 
iirial color. 

9162 ~trawberrY. 
color. · 

PnrP extra(:t. Arti-

Artificial llavor and 

9157 Yanilla. ,'nre extract. Artifirial 

1.034 

1.011 

color. J .032 

9150 

9153 

9152 

9165 

9154 

Ru11yu1·. Copeland(.(- ('o. 

OrangP. Artificial lla\'Or and 

Chmry Phosphate,. 
and eolor. 

.-\.rlificial ti>lvor 

Cream Sodn. 
color. 

. .\ rtificinl tlaYor 

<~inger .Alc>. 
color. 

Artificial flavor 

Lemon Soda. 
color. 

I 
Artilicial 11a ,·or and 

I 

1.025 

1.02, 

1.024 

]{prnark,. 

t1 .9 Color arid magPnta. A 
dultcrated. 

J0.2 Color acid magenta. Adul
terated. 

JU.9 

JO.G 

J0.3 

N1tr1>e "Crean1 ::.:o(la·· tech 
nical misbranding. \\'ords 
··not. a <!airy product .. 
show~ thnt it wt-is not in
tendc(l to decf'h f'•. 

Alcohol hy Ynlume 0.1\.1 
per eent. 

1\'o eoal tar ,•olor found. 
l'aSSPCL 

Color nol one nf the allow
Pd eolors . .:\dultPrated. 

!color fast yel!m,·. Adulin 
1 ated. 

10.1 Color arid mngcnta. .\-
<lulterate<i. · 

!1.0 );o coal tar co1or. Passed. 

11 .4 Color arid magPma. Adnl 
terate<l. 

J(U) :Ko coa] tnr 1·olor. l'nssed. 

Color amaranth. ~aceha
rlne present. Adulterated . 

Color amarnnll1. ~aceba
rine present. Adulterated
ate11 . 

;so coal tar Polor. Not. a 
dairy product. ~acPharinc 
present. Adultera\ed. 

~o coal tar eolor. Passed. 

SaPcharine prflsPnt. Adul
terated. 
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Table Slzm.c•ing tlze Results of Examination of Bottled Car
bonated Bn·crages Purchased in the Summer of 1910. The 
samples are arranged alphabetically b3• towns where the goods 
were made. T~c•o Massachusetts manufacturers at end of 
table.-Continnecl. 

c 
,-: 

" ::.~ .s Name nf UH• town and maker and ~:;.. ;:; brand. c;" 
w CL~ 

r,; bo 

---------

914(! StrA.wlJcrry. ,\rtificial flavor and 
color. 1.020 

fllf>l Vnnilla f-:oda. Artificial flavor and 
color. l.W2 

/Jauyor. J1'. JC. Rotn·nson. 

\1253 I Blood (>range. Artificial flavor and 
color. l.03fl 

9250 Lemon Soda. Artificial flavor and 
color. 1.033 

9252 Sarsnparilla. Artifieial flavor and 
color. 1.033 

!)251 StrHwberry. Artificial flnvor and 
color. 1.0:34 

Ron[!or. Ross lfoflli11(! Worl.·s. 

\117:l Banana. Artificial ilnH>r and color. 1.03:i 

9177 Blood Orange. Artificial f,,wor and 
<?olor. 1.0~4 

9175 Carhonated Condcus,•,l A pplc Cidc·r. 1.ms 

ill71 f'hPrry Phosphate. Artificial flavor 
and color, 1.03,i 

fJl 76 Un.•un1 Soda. Artificial flavor and 
c.olor. 1.035 

Ul 72 Chocolate. Artificial flavor and 

9178 

I color. 

Lemon Roda. Artificial flavor and 
I color. 

91G9 I Peach ll!cllow. Artificial flavor and 
I color. 

9174 l'ineapple. 
color. 

Artificial flavor and 

1.ma 

1.031 

1.023 

l.03Ti 

u, 

£::= 
~~ r:emarks. - ~ 

~ 5. 

5.8 Color AmAranth. ~nrrha-
rine present. Adulterated. 

fJ.2 Ko (•oal tnr rolnr. :::nrrhR-
rine prPsent. Adultcrnted. 

!J.3 Passed 

8.2 Xo artificial eolor. Passed. 

U.2 "t\o coal tar r,olor. f'assed. 

9.5 Color amaranth. Passed. 

9.2 :--:nrc>hnrine prrsent. A-
dulterntc d. 

9. 7 <·olor amarA.ntl1. SarrlHt-
rinc present. Ad11lteratcd. 

10.1 Akol10I by volume 0.26 
pPr ('(•llt. '\o Poal t!H 
('Oior dl'IC'C'tP<i. ~ot llp to 
~tnndnrd for PirlPr. Artul-
terawd allil misiJrancted. 

9,8 Color rnixtnn• of amarn.nt h 
and nnpthnl rellow R. 
:--n 1·rtaui11c prcsPnt. Adul-
tcratcd. 

10.1 Not n dair,· product. 
~AC('harine !Jfl'SPnt. A-
dulternwd. 

:!.O ,c.:arr lunine present. A-
dulterated. 

9. 7 Sfwrlrnrine present. A-
dulte1 atPd. 

8.0 Color mixtnre ofnmnrantl1 
and 1rnpthol rPllow ~
:--:aeehn1 ine present. A
dulterated. 

10.1 Color napthol yc,Jlow s. 
f-!Acd1nrine i•resent. A-
dulterated. 
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Table Showing tlzc Results of E.ramination of Bottled Car
bonated Bc,:eragcs Purchased in the Summer of 19rn. The 
samples are arra11gcd alphabetically by to,c•ns ,c•lzerc tlze goods 
,c•ere made. T,c•o Al assachusctts manufacturers at end of 
table-Continned. 

9170 

9168 

9167 

m12 

9271 

927·1 

9277 

9275 

9273 

9275 

Xatne oftlu~ to,,vn mid maker and 
b:rancl. 

l{asport. Artificial JlaYor and "olor. 

Sarsaparilla. Artificial fla,or and 
l'Olur. 

~trawberry. ArtiLicial llavor flll(l 
color. 

nar IlarfJ()r. JI/. J(clio A'i11Jdny, 
Irater Co. 

Blood Orang<'. -~rtlficial flav1Jr and 
eolor. 

Cream Boda. 
color. 

L("nlOll Soda. 
eulor. 

.\'PrYe Tonk . 
eulur. 

!{asp berry. 
color. 

SarsAparilla. 
eolur. 

Stra\vl.H:rry. 
color. 

Anificial flavor 

A rtiticial fhv•or 

Arti1kial llavor 

Artitiral flan>r 

Artifit'ial fiayor 

Artificial Ha vur 

Buth. Rath UotUiny (1!_1, 

and 

and 

and 

and 

and 

and 

I 

9328 Rlnod Orange. .c\rtiticial flavor and 

l.037 

l.0:l7 

I.OJ I 

l.017 

1.015 

1.017 

1.018 

1.ul4 

1.018 

1.0J8 l 

,•ulur. 1 o:JG 

9383 CrPam Soda. ArtiJici>Ll flavor and 
color. 

9331 IPmon ~oda. Artificial tla vor and 
t'ulur. 

9329 Lemon Sour. ..Artificial tlaYor and 
color. 

~:306 1 , an ~l~ Phosphate. Artificial :flavor 

1.0:lH 

1.040 i 
i 

1.045 

, n,1 ,:ulur. 1.048 

9327 l'ineapple. Artificial 11aYor and 
eolur. 1.038 

10.4 

7.8 

11.8 

fi.] 

4.4 

fi.1 

,17 

4 .3 

4.9 

fi .1 

Hnmarks. 

:-;A<'<·hnrine present. A-
dulterated. 

~ncC"hnrinc 
du Iterated. 

pn.--sent. A-

('oh•r amarunth. ~flr-<•ha-
riue pre:::.e11t. Ad11ltt>ratecl. 

Coal tar dyll nc,t allowed 
pn~SPllt. :--:n(~C' liarine pre-
SClll. A<lnl1era1ed. 

1\Tot fl ,1airy prod urt. ~fie-
ct1arine p1e:.-;ent. AdulLer• 
ated. 
,..:.n(•c•lrnrine 
d ul terate(l. 

pn_•sPnt. A-

NanH? impliPS ft mP<Jicin<~. 
Akolwl uy ,·0!11111<> O.~() 
ppr ('Pllt. ~ot declar<><I. 
,\lbhrnndrd. "a(:l·lla1ine 
lHP~Plll. Adultt\n-Ued. 

Col<)r amnrantli. ...:fl('('ilft-
Tille J)rthellt. Ad ulterutecL 

~fi<'{'liarine: JH'('.~ellt. A·" 
UultPrawd. 

amaranth. ~aeclrn,, 
present. Allultern.tcd. 

JO. I Cnidcntified coa.l tar color. 

8.1 YPgl'talJle eolor. )Jot a 
dttll'y prudu~L. 

lH.5 i\o color fou1ul, though 
claimeU. 

1~"3 Color naptbol yellow 8. 
flas:-tid. 

rn.o Color acid magenta. A
dulwrated. 

J0.6 :-.o coal tar color. Passed. 
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Table Showing the Results of Examination of Bottled Car
bonated Beverages Purchased in the Summer of r9ro. The 
samples are arranged alphabetically by towns where the goods 
were made. Two Massachusetts manufacturers at end of 
table .-Continued. 

Name of the town and maker arnl 
brand. 

9:330 Raspberry. _.>,rtificial flavor and 
color. 1.030 

93:34 Sarsaparilla. Artificial tlaYor and 
color. 1.049 

0335 8trawberrv. .Artificjal flavor and 
color. . 1. 048 

9332 Vanilla Soda. Artificial flaYor and 
color. 1.050 

I]atl1. IIarllelJ lt- Cliellru Co. 

9317 Banana. Artificial flavor and color. 1.0:39 

9:,15 Blood Orange. Artificial flavor and 
color. 1. 044 

9326 Clrnrry Phosphate. Artificial flavor 
and color. 

9313 Cherry Phosphate. Arliticial fla'rnr 
and color. 

9320 Cream Soda. Artificial flaxor HIHl 

.042 

.O:J8 

color. 1.049 

9316 Lemon Soda. Artificial flarnr and 
color. 1.0:38 

93:23 Lemon Sour. A.rliii~ial tl[n-or anc1 
color. 1.04' 

9324 ;)Jo Ko. Arlitici,Ll flarnr and color. 1.040 

9:318 Peach )fellow·. Artificial flarnr and 
color. 1.043 

9314 Pineapple. Artificial flarnr ancl 1.042 
color. 

9321 Raspberry. Artilicial fhtrnr and 
color. 1.045 

9325 Sarsaparilla. Artificial flaYor and 
color. 1.049 

9:J:22 Strawberry. Artificial flaYor ancl 
color. 1. 051 

9319 Vanilla Soda. Artificial fiaYor and 
color. 1.045 

Belfast. Belfast Cundy Co. 

9279 Belfast Pepso. 1.034 

Hrmarks. 

8.1 Color aei<l magenta. A
dnlteratecl. 

13.3 l'assecl. 

13.J Color ac:icl magenta. A
dulterated. 

9.6 Passed. 

11.0 Unidentiliect coal tar dye, 

12.5 Unidentiiie,l coal tar dye. 

Jl.G Color acid magenta. A
clc1lteratecl. 

10.G Color acid magenta. A
dnlterated. 

13.G ~ot a ,lairy produC't. No 
coal tar color foHncl. 

10. 7 No color present. thougb 
declare(]. 

12. 7 Color napl110l yelllow 8. 
Passed. 

IO. I Alcohol by volume O 7G 
per cent. Passed. 

JI., Color nnidenlified. 

Jl.9 No coal tar color fonncl. 

12.3 Color acid magenta. A
clulteratecl. 

13.1 Passed. 

13.9 Unideulifiecl coal tar dye. 

12.6 Xo coal tar color found. 

9.6 

Passed. 

Alcohol bv Yolume O .26 
per cent. i'assecl. 
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Table Shaming the Results of Examination of Bottled Car•· 
bonated Be1:erages Purchased in the Summer of 19ro. The 
samples arc arranged alphabetically by towns ·where the goods 
were made. T-zt•o j\1fassachusetts manufacturers at end of 
table.-Continned. 

9287 

9286 

9281 

9289 

92S3 

9284 

9282 

9:!.35 

9288 

9~30 

9365 

gao2 I 

9361 
I 
i 

9'.3GO 

9364 

93:;9 

9363 

9:366 

Name of tbe town and maker and 
brand. 

Cherry. Arlifiei>il iiavor and color. 

Cream Soda. Artificial tla.-or and 
color. 

Lemun Sour. Artificial tlavor and 
color. 

Peach. Artificial flarnr and color. 

Pineapple. Artificial flavor and 
color. 

Haspberry. Artificial flayor ancl 
color. 

Sarsaparilla. Artificial f11wor and 
color. 

Slleruct. Arlilicial fl,wor and color. 

Strawl>erry. .~rtiticial flarnr and 
color. 

\'anilla Soda. Artificial fiU.Y(Jt and 
c·olor. 

Bidde/urd. 'J.'/te f[((JIS('UJJI IJ 1Jltliny 
Com)Hr11.11. 

Blootl Orange. 

CrPam Soda. 

Lemon Bulla. Artitically colorer! and 
f!a,·orecl. 

Lemon Sour. 
and tla,·orecl. 

Artificially colored 

Pineapple. Artificially colored and 
tlavore,I. 

Sarsaparilla. 
fiaYored. 

Artitici!tlly colored and 

Stra,vbrrry. Artifici~lly eolorecl and 
flavored. 

Superior Quality Sprnce Beer. 
o-<parkling. Delicious. Ulne·:;eal Supply 
Co., Boston. 

Rrmarks. 

1.037 ]0.4 Co1or acid magenta. A-
dulterated. 

1.0:39 11.G l\ot a dairy product. 

1.032 9.0 Passecl. 

1.835 9.5 Color acid magenta. A-
dulterated. 

1.029 9,0 Passed. 

l.02~ 7 .:!. Color aeid magenta. A-
dulterated. 

1.023 G 9 Passed. 

1.02G ,.0 I Alcol1ol by volnme 1.03 
i per cent. Color acid 
' magenta. Adulterated. 

1.027 7. 5 Color acid magenta. A-
dultcratecl. 

1.0B:l 9.5 :N'°O COA.l tar color found. 
Passed. 

1.0B 11.3 Color amaranth. Not de-
clared on label. Adulter-
ated. 

1.026 I .3 Ko coal tar color found. 
Not a dairy product. 

1.023 G.G No color found though 
claimed on label. 

1.032 8. 9 Color nuptllol ye!lo,v S. 
Passed. 

1.032 8.G Passed. 

l.02G ,.2 Passed. 

1.030 8.2 Passed. 

1.030 7.2 Passed. 
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Table Showing the Results of Examination of Bottled Car
bonated Be'i:erages Purchased in the Summer of 19m. The 
samples are arranged alphabetically by towns where the goods 
were made. Two Massachusetts manufacturers at end of 
table.-Continued. 

1 ~-
.§ );amp of the town nud maker and :~.~· ~~ 

::...: > dt 1{emarks. 

~ hra.nd. 5.~ ~[ 'l- ~ ?.O 

,/Jrunslf'i<'k. Pinr 8prinr, WI/IN eo. 
9:J38 I Blood Orange. Arlilil'ial llaYor and 

color. 1.0ii3 11.4 Passed. 

g;,43 C'hampagn,• Ci,kr. 1.050 13.-1 Xo alcohol. Imitation of 
Cicl(>r. AdnltPralrd and 
rni:--branrl.Pd. 

\)3'.J() Ciloc-olatP. Artiticial flan,r and 
color. 1.05:l 13.8 PassPd. 

\)342 Cream '-.:oda. Artiti<'ial li>n-or and: 
color. 1.000 14.5 ~ot a dairy prod net. 

' 
9:1-11 Lemon ~oda. Arlitiei>il n,wor anrll 

color. 1.048 J:l.9 Color fast yellmY. _\<Jul-
[('fa[('cl . 

\):)46 Orange l'hosphatP. . \rtiJicial flavor 
and color. 1.0J9 9.7 Color mixturp, of allowed 

an(ll 
eolors. l'as~ed. 

\J337 Haspbp,rry. .\ rtitiria I llanir 
color. I 1.050 1;3.G ( 'olor amaranth. Passed. 

93-15 Sarsaparilla. Artifieial flayor andi 
color. 1.048 l:l.G Pas:-;cd. 

tJ'.i-17 ~trawhPrry. .Artificial ilavur Hild 
color. J.0,12 JUJ l)llSSf'tl . 

9844 Yanilla ~rnla. .\rti1idal .t!avor and 
color. 1.05G 15.0 Xo eolor, although arli-

iieial C'olor drclared . 
9840 \\"ild ( 'lIPrry. . \rtiticial fluYor and, 

color. J .O,,G 15.:l ('ulor amaranth. Passed. 

Lr'u·iston. Jiuine /Jotlli11y Co. 

89S9 Blood Orange. Arti1idal Jlarnr and 
color. 1.029 8.2 Color orange I. Saccha-

rine presPnt . Adulterated. 
8()84 Chocolat('. . \rtiJicial flavor and' 

color. 1.029 8.5 Saccharine present. A-
dulll'ratrd. 

8980 Crram ;-:odtL Artiticial flavor and! 
color. 1.03G !l.4 Kot a dairy product. 

Saccharine present. A-
dulterated. 

8987 l~(:mon Soda. Artilicial flavor and: 
color. l.o:30 8.8 '.'lo artiticial color, though 

claimerl. Saccharine pro-
sent. Adulterated. 

8982 Haspbprry. _\rtificial 1\ayor and
1 

color. 1.032 8.3 Color acid ma gen ta . 
.Saccharine present. A-
d ulterated. 

8983 Roman Punch. Artificial flavor and 
color. l.02i 7.3 Color acid magenta. Sac-

I charine present. 
ated. 

A duller-

--------
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Table Showing the Results of Examination of Bottled Car
bonated Beverages Purchased in the Summer of I9IO. The 
samples are arranged alphabetically by towns where the goods 

. were made. Two Massachusetts manufacturers at end of 
table.-Continued. 

0 
---~---- ------ --·· 

"' 
-

i 
----- -------- --

z :s . 
". 0~ 

I 

" :aE . s Name of tbe town and maker and "'"' Remarks . o,- ';Jo 
-,; brand. "" ~ .... 
,'lJ '°''"' 

Oc, 

"'"" ~ ;:i. 

89,9 Root Beer. Artificial flavor and 
color. 1.035 8.4 Saccharine present. A-

dnlterated. 
8985 Sarsaparilla. Artificial fla'°or and 

color. 1.030 8.5 Saccharine present. Ad,11-
terated. 

8981 Strawberry. Artificial flavor and 
color. 1.0:32 9.9 Color acid magenta. Sac 

charine present. Ad niter-
ated. 

8988 Vanilla Soda. Artificial flavor and 
color. 1.035 9,9 Saccha,ine present. A-

clnlteratecl. 
8986 Wild Cherry. Artificial flavor and 

color. J .031 8. 9 Color acid magenta 
8-accharine present. A 
dulterated. 

Leidstvn. So11war Buttli1t.<f C'o. 

9010 Champagne Cider. Artificial flavor 
and color. l.015 4.5 Dirty. Re.serve sample 

contains flies. Alco ho 
present in small a1nuunt. 
Saccharine present. A-
d nlterated. 

9005 Crearn Soda. Artificial flavor and 
color. 1.019 ,5.5 Not a dairy product. 

Saccharine present. A-
dulterated. 

9008 Lemon Soda. Artiticial fl.a\Or and 
color. 1.014 4.3 No artificial color present. 

though claimed. t3accba-
rine present. Adulterated. 

9003 Orange Soda. 1.015 4. 5 Color Orange I. Color no 
declared. Saccharin e 
present. Adulterated. 

9007 Peach Mellow. 1.016 4.5 Coal tar dye present. No 
declared on label. Saccha 
rine present. Adulterated. 

9004 Sparkling Cherry Pbosphate. Arti-
ficial flavor and color. 1.0li 4.8 Unidentified coal tar dye, 

Saccharine present. A 
dulterated. 

9006 Strawberry. Artificial flavor and 
color. 1.015 4.4 Color unidentified coal 

tar dye. Saccharine pre 
sent. Adulterated. 

9009 Vanilla Soda. 1.019 5.5 Colored with caramel. 
Not declared. Saccharin e 
present. Adulterated. 

Portland. 111galls Bros C1. 

9103 Chocolate Mint, Liquid. 1.053 13.4 Passed. 
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Table Showing the Results of Examination of Bottled Car
bonated IJ3everages Purchased in the Summer of 1910. The 
samples are arranged alphabetically by towns where the goods 
were made. Two Massachusetts manufacturers at end of 
table-Continued. 

Name of the town and maker and 
brand. 

9093 Fine Birch Beer. 

9099 Fine Blood Orange. Artificially 

1.020 

colored and flavored. 1.021 

9094 

9100 

9101 

9095 

9097 

9102 

9006 

9098 

9092 

9085 

9088 

9087 

9091 

9089 

Fine Fruit ;,.iectar. 

i 

Fine Imitation l'ineapplc. Sweetener! 
added. I 

Fine Lemon Soda. 

Fine Sarsaparilla. 

Fine Strawberry. Artificially colored 
and flavored. 

Fine Y anilla. 

,Jersey Creme. Artificially colored. 
Contains no 1nilk, cream or dairy 
product, 

Peach Mellow. Artificial. 

Q1wen Sherbert. 

0. E. Odiurne Bottling 

Rienzi llirch. 

Rienzi :Blood Orang!'. Artificial 
flavor and color. 

Rienzi Cream Soda. 

Rienzi Lcrr10n. 

Rienzi Raspberry. Artificial flavor 
and color. 

I 

1.057 

1.022 

1.022 

1.020 

1.019 

1.022 

1.060 

1.020 

1.042 

1.036 I 

1.03G 

1.038 

l.03S 

1.038 

Remarks. 

5. 7 Saccharine present. A
dulterated. 

5.6 Saccharine present. A
dulterated. 

15.1 Alco!Jol by volume 0. 79 
percent. Color amaran tlJ. 
Not declared. Misbranded. 

5. 6 S a c c h a r i n e present. 
Passed. 

5.4 Saccllarine present. Adul
terated. 

5.5 Colored with caramel. 
t-'accharine present. A
dulterated. 

5.4 Color amaranth. Sacclla
rine present. Adulterated. 

5.8 Saccharine present. Adul
terated. 

13.7 Alcollol by rnlume 0.38 
per cent. Color amarant!J. 
Small amount of saccha
rine present. Technically 
adulterated. Passed be
cause of high sugar con 
tent. 

5.3 Unallowed coal tar color 
and saccbarine present. 
Adulterated. 

10.1 Contains alcohol. Passed. 

10.5 l'assC'd. 

9.3 Color amaranth. Passed. 

8.8 Kot a dairy product. 
l:nideniitiot\ color present. 

9.0 l'RSSNI. 

9.5 ('olor amaranth. Passed. 
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Table Showing the Results of Examination of Bottled Car
bonated 'Beverages Purchased in the Summer of 19ro. The 
samples are arranged alphabetically by towns where the goods 
·were made. Two Massachusetts manufacturers at end of 
table-Continued. 

~arne of thr town and makf'r nrnJ 
l•rand. 

!)084 Rienzi Root Dcc•r. 

908G RiPnzi ~arsaparilla. 

9090 

Portland. P,J/'t/roul flotlli11!J Cu. 

Hl2U lllood Orang<". Arti1icial tlaYUT arnll 
color. 

9131 Cream Soda. .\rlificial flaror and
1 

L'Olor. 

!1134 Lemon ~oda .\rtilicial flaYor anrl 
color. 

()1:J;J Lemon Sour. Artificial flaror and 
coL>r. 

\)132 Root Beer. Artitirial flavor and 
color. 

!!1~8 t-5arsaparilla. ArtiflcfoJ fla,·or and' 
color. 

DlBO Stnnvberry )i.rtiilcial ~la vor n.11<.l i 

1.011 

1.031 

1.o:i4 

1.0:JJ 

l.03~, 

1.0:JJ 

1.03G 

l.033 

color. 1.0:14 

Jl(Jckfon(/. Ilewitt Ruttli11,r1 Cu. 

\130:l Blood Ornnge. .\rtifici al Jlavor and· 
1 color. 1 1.027 

9301 Cream Soda. Artilieial Jlavor and 

I 

9300 I 

!)299 

9303 

color. 1.028 

Lemon £-,ioda. ~\..rtifici,il tlavor and! 
color. 

Sarsaparilla.. 
color. 

Straw!Jrrry. 
color. 

.\rlilicial lia\'Or andi 

,\ rlificial Ila Yur andl 

1.028 

J.029 

_- - ------:--::_ _ _:---- ------=-=--==:: 

J{emarks. 

10.l Alcolrnl bv vol. O.Hl per
cent. l'ass(~(l. 

10.0 Colorr,I with raramrl. 
:S:ot df'clarc<l. c\dulter
ated. 

!1.l <'olor amara1itll. Passed 

!l.2 ~ot a dairy product. 

!l.~ ~o artifkial C'olor }lresent 
lhoogl1 elnimC'<l. 

!J.8 Color napthol yellow ~ 
Passed. 

!J.7 Contains no alcohol. 
Pnssed. 

!J.4 Passed, 

\1.1 Color amaranth. Passed 

8.0 j 1:nidentified coal tar color 
~archarine present. A 
dnlteratcd. 

8.'.J ~ot a dairy product. No 
artiiieial color though 
claimed. :--:archariae prP
scnt. Adulterated. 

!J.8 

k.G 

Color napt110l ypllow ~
~ac·c·ilarine pn~S(~nt. ~\.1lul 
terati,d. 

Saec·harinP 
dnlteratcd. 

present. .\· 

l.03~ f1.1 Colr>r probably Poncpau 
:--nL Saccharine present. 
Adnlterated. 
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Table Showing the Results of Examination of Bottled Car
bonated Beverages Purchased in the Smmner of 19rn. The 
samples are arranged alphabetically by towns where the goods 
H'ere made. Two Massachusetts manufacturers at end of 
table-Continued. 

.:,.;►1rnc of the tO'Wll and makPr and 
brand. 

9304 I Superior quality rrernium Punch. 
.\rtitkial flaYor and color. J .021 

:nrwk/((}I({, JCJ11J.r ('ul(JI/'} ]1()f/li11y 
('.), 

9:n2 f:-:.arsaµarilln. Artificial tlavor and 
color. J .017 

(1311 \Yild C'lwrry. Artificial ilaYor andi 
color. 1.01. i 

!Ho('kfancl. /Stundunf Roltliny ('o. 

9298 Biltcrmead. A pleasant tonic lwYer-1 1.0:37 
age. Formula: Fluid extract cala-1 
mns, compound tineture gm1tian.! 
tincture angostura \Jark, ,•xtractl 
vanilla hean, prune juic('. ('orian-1 
(iPf (~nl11ble CSSl'tlCP), anise (soluble: 
essence) burnt -;ugar. syrup, frail 
aeid, carbonated ,vatrr. 

O~OG Cherry PhospJ,ate. Artifl<'if,l 1iaYorj 
anrl color. l.03ii 

9i93 Cream Soda. ,\rtitieial fhtYOI" and 
color. 1.0:J:J 

9::rn2 J Prscy Crenrn. The perfect drink. 
I 

Artitieial color. 1.04:J 

()294 Lemon Soehl. .\rliticial ilavor and I 
eolor. I 1.0:34 I 

I 

9295 Orang,, Soda. Artitic-ial llaYor and 
color. l.O:J4 

9297 I Rtrawberry. Artificial flavor nrnll 
color. 

I 
1.037 I 

Watcn·illc. Gideon .Jiaheu·. I 
! 

8952 Birch Beer. Artificial flavor and 
c0lor. 

I 
1.0:l4 

8H54 Clrncolaw. Artificial Havor and] 
color. 1.047 

8%5 PPach Mellow. Artifi<'ial llavor audl 
color. 1.042 

8951 Pineapple. Artificial fl1nor an<ll 
color. .04:l 

n. 

Hrmarks . 

Alcohol by rnlumc0.38 per 
eent. ,,.;:act 1 liarirH' presenL 
,\<lulternted. 

;)_O Sacl'harine present. A 
dulteraHe<l. 

0.1 1:nidPntifipcl coal ti,tr dvi:. 
:-:acchariIH' prpscnt. ·A
dtLll('ratr(l. 

11. ~o alcohol. l'assed. 

S.() Cnidcntlf<(lC(_id !Hr ,~}<S 

9. j :Xo artifidal rolor, though 
clainwd. .\ot a dairy 
product. 

10.9 
I 

Alcohol by volume 0. !Jl 
per eent. Passed. 

9.:i Color napthol yellow ~-
Passed. 

0. 7 Color apparPntly Orange• 
U. which is not an al lowecl 
color. 

10.G PassPd. 

\J.3 Passe<l, 

l~.3 Passed. 

I 
11.2 \ ~fixture of all,"' Pd colors. 

Passed. 

11.:! Passed. 
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Table Shmuing the Results of E.i-amination of Bottled Car
bonated 'Beverages Purchased in the Summer of 19rn. The 
samples are arranged alphabetically by toions where the goods 
·were made. Two ,~fossachusetts manufacturers at end of 
table-Continued. 

C 
Yi 

" . S Name of the town an<l maker and 
d brand. 
X 

-I 
8%0 

1 
Raspberry. Arti/icial ·llann· arnl: 
col<)t. I 

I 
. \rtifi<'ial flavor o,nrl ('o]or.i sa.rn 

I 
n asport. 

89531 Root fll'<,r. 
l'olor. 

8!J56 Rtrawbprry. 
coll>r. 

Watr•rri//1•. 
f'o. 

I 
Artilil'ial flovor arnli 

I 
Artifil'ial flavor an<l: 

: 
.... lfiu,·1·a/ 1'tpri1tf/ ,",'u<l,,!, 

I 

.\rtiticial ftnn,r and, 

1.(14] 

1.0Hl 

1.0;;9 

1.040 

!Jll,,O · Bireh Beer. 
t~olor. I 1.010 

r10:,1 Bio()(] Ornnge. .\rt!lirinl Jlarnr an,1'1 
color. · l .O:J, 

!J0o4 Cherry Plluspilal<'. Arlilicial llavorj 
mu! color. 1.042 

D05:Z Choeolate. ,\rlific,ia I flaYor u11d 
color. l.041 

()048 Cream Moda. .\rdflcial flnvor ILTHll 
c•olor. 1.043 

9053 Lemon ~•>da. .\rtiJiciul flu.Yor and 
eolor. LOH 

D049 Root Beer. ArtiJicittl ila1.ror andi 
color. I 1.0:<8 

Artitil'inl i-lan)r I !)047 ~trawbnrr,v. and:I 
c·olor. 1.0H 

! 

I 1V"rrterl'i/lt' .. r. T((rdif (\' 81J11. 

I 
I Bilch Bc·Pr. Artitil'ial flan)r and! 

8!J43 color. 1.ml 

I 

Hlood Orange. Ar!ifiCLal HaYnr and: 
8939 , c-olor. I l .Olil 

I 
Chrrry Pl1osphatP. A rtilkhll llavur, 

8!JH and color. I .0IG 

Cream Sodn. 
8H 16 [ ('olor. l .OIR 

l{emarks . 

]l.(11 Color amaranth. PassP,1. 

8Jt ! Color amaranth. PassPd . 

12.fi Passed. 

J0.1; l'assed. 

11.0 l'asscd. 

10.;3 Color amaranth nnd 
Orangll I, Mixture,. 
Passn<L 

12.:3 <'olor amarant!J. Passe(l. 

11.G l'asse,l. 

11. 9 Xot a dairy product. 

ll.B ('olor napthol yellow "· ! l>assc1!. 

10.0 ; Xo al<'ohol. Passed. 

(),1 Color amaranth. PassP<l. 

;j_ 9 Passed. 

4.1; 1;11idcntified coal tar ,lye. 
1 :-::aecharine present. A-

d11lteratcd. 

i.-1 ! Sacelrnrine prescnt. A· 

G. l 

dulterntt•d. 

:\ot a dairy prrnlnct 
:O:aC'ellarinP presPnt. A .. 
dulternlP1l. 
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Table Sho'Wing the Results of Examination of Bottled Car
bonated 13everages Purchased in the Summer of 19rn. The 
samples are arranged alphabetically by towns where the goods 
were made. Two Massachitsetts manufacturers at end of 
teible.-Concluded. 

8948 

8945 

8948 

8947 

8\)38 

8937 

8940 

8941 

Name of the town and maker and 
brand. 

Lemon Soda. Artificial flavor 
I 

and, 
color. 

I 
! 

Len1on Sour. Artificial flavor and, 
color. 

I Peach. Artificial flavor and color. 
I 

! 
Pineapple. Artificial flavor 

and! eolor. 

Raspberry. Artificial flan,r and! 
color. 

Root !leer. Artificial flavor and I 
color. 

arull Strawberry. Artificial flavor 
color. 

I 

\'anilla Soda. Artificial flavor and! 
color. 

! 

Cliquot Club C!o., .1..ll~1.ss. Rou.(Jht:I 
fi-o111 E. W. Church, ,tuu11sta, ,tfr. 

I 

9032 Celebrated Cliquot Club Extra Q·mlityl 

1.017 

1.016 

1.020 

1.017 

1.016 

1.019 

1.015 

1.orn 

~~o
1
t;iI~nge. Artificial color. ;JNialt 1.0l

5 

!JO:Jl Celebrated Cll,1not Club Extra
1 Quality Birch Beer. Serial Xu. 10681.1 l .046 

i 
Chelmsford, JJfa.,s. Ch r:l 11t sf o )'(/i 

~"',1prinr, Co. Ihuoht fro11i G. L.] 
Cannon, lVaterville, J.lie. 1 

8935 Birch !leer Soda Water. I 1.055 

8933 [ Blood Orange. I 1.054 

I [ 
89:-rn fJrea1n Roda. 1 1 .051 

8938 Root Beer. 

8931 Sarsaparilla ~oda \\',,ter. 

1.057 

1.047 

Remarks. 

4.8 'i c'lo color found, though 

1 
claimed. Saccharine pre-
sent. Adulterated. 

I 

4.8 l1'accllarine present. Adu!-
, l<'raled, 

5.G Unidentified cool tar dyf>. 
Saccharine present. Adu!-
teratcd. 

4. 7 Kaccharine present. Adu!-
terated. 

4. 7 , Color amaranth. Saccha-

I 
rine present. Adulterated· 

4.8 i Gnidentified 
Passed. 

coal tar dye. 

1.41 Color amaranth. Saccha-
rine present. AdulteralBd. 

r,,2 i Hacc1larinP present. Adul-
!crated. 

11.6 Color amaranth. Passed. 

l:.!.l Passed. 

I 

I 

14.5 ~ Passeri. 

1:l.8 ! Color ,1maranlh. Not de
clared. Adulterated. 

rn.R Xot a dairy product. 
Color caramel. ~ot df'-
clarecl. Adultpratt"l(l. 

12.9 Passi•d. 

12.1 Color "aramel. Not rlP· 
clarc,l. ,\dnltcrnted. 
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ICE CREAM. 

In August samples of ice cream were purchased in Augusta, 
Bangor, Lewiston, Oki Town, Orono, Portland, vVaterville and 
at the \Vaterville Fair Grounds. The results of the examina
tion are given in the table on pages 120 to 122. 

STANDARDS fCJR CREA!\1 AND lcE Cm_-:AM. 

The standards * fixed for cream and ice cream in this State 
arc as follows: 

b, CRLA~!. 

r. Cream is that portion of milk, rich in :nilk fat, which rises to the 
surface of milk on standing, or is separated from it by centrifugal 
force, is fresh and clean ancl contains not less than eighteen (18) per 
cent of milk fat. 

f. !CB CREAMS.* 

r. lee cream is a frozen product made from cream and sugar, with 
or without a natural flavoring, and contains not less than fourteen ( 14) 
per cent of milk fat. A limited arnount of gelatine, starch, eggs or 
otl1cr healthful food constituents may be added to ice cream without 
st:,u.:ment of fact, and such goods may be called Ice Cream provided 
the required per cent of milk fat is maintained, If imitation flavoring 
materials are used, the label must state that fact, as b the case of imi
tation extracts. 

2. Fruit ice cream is a frozen product made from cream, sugar, and 
sound, clean, mature fruits, and contains not less than twelve ( 12) per 
cent of milk fat. 

3. Nut ice cream is a frozen product made from cream, sugar, and 
sound, nonrancid nu1s, and contains not less than twelve ( [2) per cent 
of milk fat. 

.'\t soda fountains, ice cream rooms, etc., if it is desired to sell frozen 
products that do not conform to the standards for ice cream, conspicu-

*Imitation ice cream. Frozen products which contain less milk fat 
than the standards requ:ire, cannot be lawfully sold as ice cream and the 
word cream cannot be lawfully used upon the label or in any way in 
connection with sucl1 goods, unless it is qualified by some such words 
as "imitation" or "substitute." Thus a frozen product similar to ice 
cream or fruit or nut ice cream, except that it carries less milk fat than 
the standards, m2.y be lawfully labeled "Imitation ice cream" or "Ice 
cream substitute." If an imitation ice cream contains imitation flavoring 
matter, this fact must be plainly stated on the label. 
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ous signs showing exactly what is being served must be displayed and 
orders for ice cream can not be lawfully filled by serving substitutes 
without explaining what they are. 

The regulation relative to ice cream and ice cream substitutes applies 
equally to hotels and restaurants. All statements upon bills of fare, 
etc., must be in accord with the above. 

There has been a marked advance in the quality of ice cream 
sold in Maine, and at present apparently practically all of the 
ice cream sold in ·Maine is of lawful standard or approximately 
of lawful standard. It was found that one ice cream, No. 
91 I8, Old Town, was too low because of a mistake of the 
creamery in furnishing a thin cream instead of a thick cream. 
It is equally interesting to note that No. 9115, Bangor, was very 
much higher in milk fat because of the opposite mistake, using 
::t very rich cream instead of a 20 per cent cream as ordinarily 
used. 

From a number of samples which were taken at \Vaterville 
and at Portland that ran 1 :o, 2.0 or 3.0 per cent below the 
standard there seemed to be little question but that this was 
the fault of the companies furnishing the cream. It seems that 
at least two of the large creameries in the State have been 
putting out a cream which carries only 17 per cent instead of 
18 per cent butter fat. It is practically impossible to make a 
lawful ice cream from 17 per cent cream. When ice cream is 
next investigated the quality of the cream which is furnished 
by the venders of cream will be taken into very careful con
sideration. vVhile it is lawful for a dealer to sell a cream con
taining less than I8 per cent butter fat, it must be labeled to 
show its exact strength. This year in cases where ice creams 
ran even as much as 3 per cent below the standard they have 
been passed. Another year not so much leniency will be shown. 

Two instances of adulterated cream are still being investi
gated and prosecution is probable. 

Even more important than conforming to the standard is 
cleanliness in preparing and dispensing ice cream. Unfortu
nately there is no sanitary law in Maine, but at the time when 
the samples were taken the inspectors made certain notes of 
conditions. \Vhile there were some things to criticize, on the 
whole conditions were fairly good. A thorough renovation of 
premises and improvement of methods, however, would be help
ful in a large majority of the cases. 
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Results of Analyses of Ice Creams Collected in the Summer 
of I9IO. Arranged alphabetically by the towns where the 
goods were purchased. 

~'own and Dealer. Remarks. 

I -- I --- --------~- --- - --

9020 I Augusta, F. P. Burns ............. 16. 7 ,Above standard. Made by H. J. Marden. 

14.2 jAbov,• standard. 9017 Augusta, N. T. Folsom & Son ..... 

9019 :Augusta, J. G . .Johnson .... 

9021 

9016 

9018 

\

'Augusta, H. ,J. Marden .... 

Augusta, Willis R. Partridge ..... 
I 
j Augusta, C. H. Pettis ...... . 

9112 IBangor, <,eo. N. Broundas. 

9106 IBangor, Floros Bros _ ........... . 

9109 Bangor, C. A. Fowler .... . 

9111 Bangor, Geo. E. Lufkin .. 

9114 Bangor, .Joseph Kminsky. 

13. 7 '.Nearly up to standard. 

17.0 [Above standard. 

Passed. 

16.2 1.-\bove standard. 

6,3 IMr. Pettis made affidavit tbat this was 
, goods which he instructed his clerk not 

17.4 

12.8 

20.4 

to sell. He gave his formula which 

I
I would m>tke a 14 per cent Ice cream if 
, strictly followed. 

:Above standarrl. 
I 
]Be.low standard. 

1 Abovo standard. 

Dealer warned. Passed. 

I 

15.6 jAbove standard. 

9.6 '.case being followed up. Prosecution prob
I able. 

9115 Bangor, Costa ,\lakanna .......... 28.2 1By mistake -10 per cent cream was used 

I 

'I to make this cream instead of the ~O per 
cent usually used. 

91Q7 ·Bangor. Olympia Tee Cream l'ar- 1 
·1 

!or, Lewis Facos ............... : 15.6 Above standard. 

9l13 Bangor, Union Station Diningi 
Roon1, Armstrong Co...... 1 15.5 l,Above standard. 

9108 Bangor, V. S. Vafiades ........... .! 16.9 ·Above stand11rd. 

9110 1Bangor, Weferling Origirn,l Vien-I . 
·1 na Cafe, L. Hegwein, Prop ..... ·j 17.2 ;Above stand.ard. 

9116 Bangor, Harry A. Witham ........ ,
1 

12.2 !Below standard. Dealer warned. l'asse<l. 
: I 

9117 1Bangor, F. D. Wyman ........... · 114.0 ,Just standard. 

8973 Lewiston, Boston Reliable Candy j 
Co ...... 1 ............ .. ... ·I 12.9 lklow standard. Dealer warne<l. Passe<!. 

8974 Lewiston, 0. Cote..... . ........ · 113.3 Below standard. Dealer warned. Passed. 

8976 Lewiston, A. L. Grant. ......... ·1· 13.0 Below standard. Dealer warned. Passe,!. 

8975 Lewiston, Olympia Confectionery 
Store ............................ I 12.5 [Below standard. Dt>aler warned. Passed. 

8977 Lewiston.Lewistont:arnlyKitchen
1

' 11. 7 ,Behnv standard. Dealer warned. Passed. 

8978 Lewiston, Samuel ~tewart ........ '. lG.9 IAbovc standard. 
' 

9121 Oldtown. F. X. Boutin ........ . 

9120 j< ► Id town, Harry Goldsmith .... . 

lil.O IA born standard. 

11.0 Below standard. lll'alcr warnPd. l'asse<l. 
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Results of Analyses of Ice Creams Collected in the Summer 
of 1910. Arranged alphabetically by the towns where the 
goods were purchased.-Continued. 

,~=-----=====c-c======= 

9118 j(Hdtown, ~lorin Bros ........... . 

DlHI ;'Jldtown. A. l'. }fully .. 

90G3 Orono, .J. Edward .I ordan. 

906.J lorono. J. Edward .Jordan. 

9064 ,Orono. ("bas. F. );iehols .. 

10.:> 

14.8 

Hemarks. 

I 

Case investigated. Probable 0rror on part 
c1f crrn1mt..•ry furnishing cream. Case 

, passed. 

IThis eream \YHS purchased by "jfutty from 
,Jordan Bros .. Oldtown. ~-\bovc standard. 

15.5 jFrom lop of freezer. ,\boYe standard. 

14.3 'From bottom of sanw fteezpr as );o. 9063. 
Above standard. 

18.0 8ign displayctl giY1ng formula sho\\'ing 
1 if'p en•afll to br below standard in but-
1 tpr fat. 

90-;'5 '.'r, .. ,,,,n! Portland. Eddington ke c 

Parlor. 11.G ;BP low standar<l. Dealer warnPd. Passed. 

9081 Portland, \Y. A. Flaherty. 9..1 Tep cream made by (~en. F. Soule, Port
land. Proserution probable. 

9083 Portland, Longfelkrw 8quare Fruit ! 

,8tore.... . ... ,
1

1:2.8 1 MadP by Simmons & Hammond, Portland. 
Helo\\; standard. Both dealer and mnnu
faeturrr warned. PHSS('(l. 

9082 ,Portland. I. F. Lord & Son ........ 13.9 Xearly standard. l'assP!I. 

90i8 ,Portland, D. K. Mncris .. 

I 

l l .G ;"\Jade bv Simmons & llammon<l. Portlantl. 
' HPlmv standard. Hoth dealer and man

ufactnn'r warned. Pas:-:(ed. 

907\1 l'ortland. l'ark Drug St,>rP ........ HJ.! I Aboye standard. 
I 

9076 Portland. Geo. E. ::<awver ......... 13.0 Below standard. ])paler warned. Passed. 
' ~ 1 

90i4 :Portland. Simmons & Ilammond.
1 

11.0 , BP low standard. Dealer warned. Passed. 

13, ~ I Below standard. J)pa1er warned. PassPd. 9077 Portland, ,John J. Thuss .... 

9022 i\\"atervillP. (;eo. A. ])avian. 
I 

8930 '\\"aten-ille. \\'.A.Hager. ... 

. . j 14.8 
1
AboYe standard. 

i I . ! 12.1 Belo,v standtud. neu!Pr warnell. PassPd. 

Passe(l. 892() \\"aterville, \\'. C. llawhr & Co ... 13.\J ~early stan<lan1. 
i 

9025 I\Yatervil1e, E. \Y. Lm1u<'s. 

8928 \\'ntcn-ille, Silvio l'agnucci.. 

9023 ,\\'aten-ille. A. J. Ponsant. 

902i !\Yalervillc, K L. Simpson ... . 

9024 Waterville. Chas. Sirois ....... . 

8926 \\'aten-ille .• los(•ph \'antrosco .. 

.11:l.9 !);early standard. 

I JG., IAbow standard. 

Passed. 

, 11.5

1 

'BPlow standard. D!'aler wanwd. PassPd. 

. : ! 13.0 Below standard. Pe,tler wanwd. Passed 

14 .0 Just standard. 

.111.3 !Below stanllani. DPak·r warned. Passed. 

8931 Waterville, Yerzoni Bros........ l-L1 Above standard. 

9069 :watorYille Fair <,rounds, L. P.i 
i Jlurns, Union, 1Ie .............. . 3.1 

i 

I Mr. Burns is a farmer. Did not know of 
ti"' law. \\'as really SPlling frozen cus
tard. .After his attention was called he 
labeled it. ".'.\lade from cream. milk and 
Pggs and bPlow standard.'' 
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Results of Analyses of Ice Creams Collected in the Summer 
of I910. Arranged alphabetically by the towns 7uhere the 
goo.ds were purchased.-Concluded. 

Town and dealer. 

9068 lwaterville Fair Grounds, 
: Dingley, Portland ..... 

A.M. 

9070 IWaterville Fair. Grounds, H. K 
: Doughty, Prundence, R. I. ..... 

9072 jwaterville Fair Grounds, Philip 
, Geguere, \Vaterville .... 
I 

Remarks. 

11.8 l!\Iade by Simmons & Hammond, Portland. 
, Below standard. Botl1 dealer and man

ufacturer warned. Passed. 
I 

13.2 i Below standard. Dealer warned. Passed. 
I 

12.6 IPurcbased from Vose & Luques, Water
I ville. Both dealer and manufacturer 
! warned. rassed. 

9073 iWaterville Fair Grounds, Ed. 
! lllorrison, Oakland... . . . . . . . . . . 9.9 'Dealer could not be found in Oakland. 

9071 : Waterville Fair Grounrls, E. L. 
Simpson, Waterville . . . . 11.8 _Below standard. Dealer warned. Passed. 

EVAPORATED MILK IN IcE CREAM. 

It was found during the investigations of ice cream this sum
mer that at least one manufacturer was making a practise of 
using evaporated milk in ice cream at times during the summer 
when the cream supply was short. As evaporated milk ·only car
ries from 8 to IO per cent of milk fat and the standard for ice 
cream requires 14 per cent it is an impossibility to make a stand
and ice cream from this product even when undiluted. In 
future investigations of ice cream such an explanation will not 
be accepted as satisfactory when ice cream is found to be below 
the standard. 



OFFJCIAL INSPECTIONS 27. 123 

THE SERIAL NUMBER IS SOMETIMES MISLEADING. 

Explained below are two very important points to which 
careful attention should be given not only by the food and drug 
trade but by the purchasing public. 

A serial number appearing upon a package is absolutely no 
surety that the contents may be used with safety either as a 
food or as a medicine. Mixtures and compounds containing 
chemicals not allowed in foods are being sold for the purpose 
of admixture with foods under proprietary and trade names and 
often carry a serial number. 

The serial number ,vas intended to be a convenient means of 
identification by which a product could be traced at once to its 
source and any fault placed with the manufacturer. Any pro
ducer of a definite food or drug product can, by filling a general 
guaranty, with the U. S. Secretary of Agriculture and applying 
for a serial number, obtain the privilege of using upon his goods 
the leg·end "Guaranteed by ....................... under the 
Food and Drngs Act, June 30, 1906. Serial No ...... " This 
statement simply means that the manufacturer guarantees the 
goods in the package to be as represented by the label. It does 
not mean that the Government guarantees the goods in any way 
or assumes any responsibility for them. A package containing 
the most deadly poison known can as legally bear a guaranty and 
serial number as a package containing the most healthful food 
product. In either case if the contents of the package are in 
accord with the label upon the outside the package can be legally 
sold. 

A compound consisting in whole or in part of a chemical 
which must, under the Food and Drug Laws, be named upon 
the package, can be legally sold bearing the guaranty and serial 
number but this does not give manufacturers the right to use 
this compound in food products without stating, the presence of 
the chemical O"r drug under consideration. For example, it was 
found during the inspection of bottled sodas that some of the 
manufacturers were using sweeteners which were guaranteed 
under the National Food and Drugs Act and bore serial num
bers. They consisted, however, either in whole or in part of the 
chemical ordinarily known as saccharine the presence of which, 
under both the National and the Maine Food and Drug Laws, 
must be stated upon the labels of goods which contain it. 
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In South Dakota the Food Commissioner has recently sent 
out a notice concerning various vegetable canning compounds 
which are being sold in that state guaranteed and bearing serial 
numbers and which are composed principally of borax. While 
we have no knowledge that such a material is being sold at 
present in Maine, it is well to be on the watch for such frauds. 
It has been shown without question that b0rax is injurious and 
it is unlawful to offer for sale goods which contain it. House
wives are warned against using anything of the kind in home 
preparations as vegetables canned with the aid of this chemical 
would be dangerous to health. The use of such a material by a 
food manufacturer is prohibited by the law. The fact that such 
a preparation may 18m fully bear the U. S. serial number does 
not in any \Yay permit or imply that it may be lawfully aclcled 
to a food product. 

All correspondence relative to the laws regulating tbe sale of 
food and drugs, feeding stuffs, fertilizers, seeds and creamery 
glassware. should be addressed to 

DIRECTOR CHAS. D. vVooDS, 
Orono, Maine. 
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SEED INSPECTION. 

The Legislature of 1897 enacted a law regulating the sale 
of agricultural c:ee<ls. This law was satisfactory as far as it 
went, and resulted in an improvement in the character of the 
seed sold in the State. It did not provide for an inspection 
and as time passed the moral effect of the law to some extent 
an<l with some dealers grew less. To remedy this, the Legis
lature of 1905 passed an additional section to the law, calling 
for an inspection somewhat similar in requirements to that of 
the laws regulating the sale of commercial fertilizers, foods 
and feeding stuffs. The chief requirements of the law follow. 
The foll text of the law will be sent on application. 

CHIEF REQUIRF;MEN'I'S 011 'I'IIE LAW. 

Ki:::!, of Seeds Coming Under the Law. The law applies to 
every lot of seeds, containing one po1mcl or more, of cereals, 
grasses, forage plants, vegetable and garden plants, but does 
not apply to sweet corn. trees, shrnhs and ornamental plants. 
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The Guaranty.. Every lot of seed sold, offered or exposed 
for sale must be acc,,tnpanied by a written or printed g:naranty 
of the percentag-e of purity. Dealers may base their gnaranty 
upon tests conclucted by themselves. their agents, or by the 
Director of the l\faine Agricultural Experiment Station; pro
vided, that such tests shall be made under such conditions as 
the said director may prescribe. The rules for testing the 
purity of seeds are given in Bulletin 36. a copy of which will 
be sent on application to the Station. Maine dealers will prob
ably find it impossible to buy outside of the State, grass seed 
whose purity is guaranteecl, hence Maine jobbers will have to. 
fix the guaranty either by analysis made by themselves or hy 
someone else. Tlzc guaranty must be in accord with fact. 
Maine retail cleakrs will have no clifficulty in buying properly 
guaranteed seeds from Maine joohers. 

Tlzc Brand. A seer! to be lawfully solcl or offered for sale 
in Maine must carry "a written or printed guaranty of its purity 
and freeclom from foreign matter." It is not enough that the 
package carries the figures but they must be accompanied by 
ex:planatory words naming the seed and what the figures mean. 
For example,-a bag of timothy seed labeled "99.5 per cent" is 
not lawfully branclecl; it shoulcl be labeled in some such a way 
as the following :-"Timothy, 99.5 per cent pure." 

ANAI,\"SIS OH UNGUARANTEED SEEDS. 

The Station examines as promptly as possible all samples of 
seeds cent by l\1 aine dealers to assist them to decide ( 1) 
whether they should or should not purchase the seed, and ( 2) 
what gnaranty of purity should be placecl upon the seeds. 
\Vhen the seed law first went into effect the Director of the 
Station decided to make free analysis of seed for dealers ancl 
did so for a number of years. The law requires that all anal
yses made by the Station nncler the law be published. This 
lecl to some dealers not snbmitting samples for examination 
because the published results of the analysis of a seed which 
they did not purchase because of its poor quality as disclo~ed 
by the analysis, were used against them by competitors. For 
this and other reasons it was clecicled not to make further free 
examination of unguarantced seeds. 
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The Station. however. examines at cost samples of un2"uaran
teerl seeds, submitted to it by dealers. the qt1ality of ,.vhich they 
wish to know. The results of these analyses are not p,1b
fohed and are considered as a private matter between the dealer 
and the Station. The charge for the examination of large seeds 
such as timothy. clover, etc., is 50c. per sample. The charge 
for the examination of a fine seed like redtop is $1 .oo for a 
reasonably clean sample. The report of the examination gives 
in addition to the percentages of purity. the character of the 
foreign matters ancl of the foreign seecls. There are no require
ments as to the way in which the samples for paid analyses are 
drawn and it is optional with the dealer submitting the sample 
whether he does or does not give information as to the source 
of the sample. 

THE MAINE J omrrn AND 'fHE SEED TRADE. 

At present it is impossible for the Maine dealer, wholesale or 
retail, to obtain guaranteecl seeds from outside of the State. 
The retail dealer can purchase guaranteecl seed from l\laine 
wh,::>lesale houses, ancl the Station advises him so to do. The 
wholesale dealer must look to the outside. Three years ago the 
Director of the Station assumed a certain responsibility as to 
the statement of analysis given by two or three of the leading 
seed houses of the country. It however does not seem wise 
for him to continue this practice. Therefore any guaranties 
which a Maine dealer places upon seeds based upon out-of
state firms statements as to their purity is entirely at the risk 
of the Maine dealer. After consulting with some of the larger 
houses within the State the foll,)wing suggestions were made 
to importing houses by the Director of the Station. 

"I suggest that when a car of seed goes forward to you that 
you request your shipper to send you a type sample of the car 
stating the name of the shipper, the kine! of seed and its special 
brand if any, the analysis which they place upon it if any, 
the lot number, and car number. \Vhen this sample is received 
by you send it to me. I will then have it examined. This 
analysis will be made at your expense ( usually 50 cents to 
$ r.oo) and the results will be reported to you. I will retain 
the sample here to check up with the samples to be sent to us 
from the car. 
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As soon as the car is received by you or by your customer, 
have a sample taken from not less than six packages and sent 
to us, also accompanied by the name of the shipper, the kind 
of seed and its special brand, the lot number and car number. 
This sample we will give prompt, free analysis and report the 
results to you. If there is a discrepancy between the analysis 
of the type ~ample submitted and the samples taken directly 
from the car, the guaranty, of course, would have to be changed 
before the goods could be sole!, but it would give you a basis 
upon which to make a claim against the shipper as to quality. 

My reason for writing the above is that it is my desire not 
only to enforce the provisions of the l\Iaine seed law, but to 
protect, as far as possible, :\I aine wholesale handlers of seed 
against the irre,,pomihility which cleaners of seed profess." 

F1u:1t ANAI.vsrs 01" S1c11Ds. 

Samples of agricultural seeds on sale in ::\Iaine, taken in 
accordance with directions belo,v, will be examined as promptly 
as possible ancl the results reported free of charge. 

Directions for Sa1nf,li11g S ccds. The contents of packets 
should be emptied out, mixed thoroughly by stirring, and small 
quantities taken from different parts of the mixture to make 
the sample. 

If seeds are in bulk or in large packages, take handfuls at 
random from the top, middle and bottom, and from these, after 
mi>'.ing, take the sample for testing. 

Samples of seeds for free analysis 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. Tht: 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. Samples shall weigh approximately as 
follows: 

Grasses, clovers and all seeds of similar size, 2 ounces. 
Cereals, vetches, beet "balls" and all larger seeds, 4 ounces. 
Rye grasses, brornes, sorghums, and millets, 2 ounces. 
All the smaller vegetable seeds, r ounce. 
All the larger vegetable seeds except beet "balls." 2 ounces. 
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Sending Samples. Every sample of seeds sent to the Station 
for free analyses should be in a securely fastened package and 
must be accompanied by a statement certifying to the fairness 
cf the sample, the name and aclclress of the dealer, the name 
under which the seed is sold or offered for sale, the lot number 
and exact copy of any other marks on the package ancl the 
guaranteed percentage of pnrity. Blanks for the purpose of 
forwarding samples of seeds will be furnished on application 
to the Station. 

Tmt \VRI'r'l'EN Gu,\RAN'l'Y 'I'H1•: RETAILER'S SAFtGuARD. 

Although the written guaranty clause of the Maine food and 
clrug law applies only to the sale of food and drugs, discretion 
is given to the Direct,Jr regarding prosecutions under other 
laws. No prosecutions will be macle against any handler of 
agricultural seecls within the State pro,·idcd he obtain at the 
time of pttrchase, a guaranty personally signed in ink that the 
goods are in conformity with the Maine law regulating the sale 
cf agricultural seeds. The guaranty to be of value shoul~I 
identify and may be attached t,, the bill of sale, invoice, bill of 
lading, or other schedule, giving the names, marks upon the 
packages and quantities of the seeds rnld. 

Tts1'1NG SJ-:r:us AT Ho:1a;. 
It is important to the user of seeds not only to know their 

percentage of pntity and what kind of weeds they carry, but to 
aho know something of their vitality. In the case of seeds there 
are at least three ways whereby the user may be injnred. A 
seed which carries foreign matter. of any kind, in any consider
able amount, is correspondingly lowered in value. But there is 
another reason which is more important than the money consid
eration, ancl that is that the weed seeds which the seeds contain 
may be pernicim1s. For example,-dover see:\ frequently 
carries plaintain seed. If this plaintain seed is the door-yard 
variety which is present practically all over Maine, there would 
be comparatively little harm from using clover seed which con
tainecl it. On the other hand-lance leavecl plaintain or rib 
grass is not abundant in l\faine. It is an unclesirablc plant and 
using seed carrying it might introduce a weed into land which is 
at present free from it. It is important that the farmer should 
know the vitality as well as the purity of the seed that he is to 
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t1se. No matter how pme a seed mav be. if half of it will not 
spro11t it has no more value than if the seer] were lnlf chaff. 

\Vhile it is not easy to make an evact puritv test. it is not 
diffirnlt for a farmer tn so acquaint himself with the seeds that 
he is ordinarily usin,,. tint hy the help of a11 orrlinary rearlirig 
or mao-nifying £Ylass he will h ahle to tell wlwther the seed in 
question contains any con~irkrahle amount of impurities. If 
the seed is spread out upon a white plate. a Fttle practice will 
ena1,Je a farmer to see whrther a given seed is reasonably pure 
or not. anrl he will soon learn to detect the more common for
eign seeds. 

Vitality of Seeds. 

It is much easier for the farmer to test the vitality of seed 
than t'.J make a purity examination. The folbwing simple 
instructions for performing germination tests at h,,me with::mt 
any special apparatus will enable the farmer to learn for him
self \\'hcther the seecl that he is using has goocl vitality or not. 
Germination tests may be made in two ways,-the so-called 
blotting paper metho,1s, and the sand meth'.:lcl. In making the 
gcrminat:on test with blotting paper. blue blotting paper of 
common \\·eight. mt into strips about 6 x 19 inches. slnulcl be 
uced. This is lair\ folded t\\'ice so as to get a piece of three 
thicknesses and al:out six imhes square. on an ordinary dinner 
plate or platter. The ,eecls if small arc placed on the top of the 
paper and if large· bet\\'een the fol ls. The paper is kept moist 
( not soaked) and at a temperature of 70 to 80 degrees F. 

If only a vitality test is desired the blotting paper rnetlDd is 
preferable. but if it is desired to know lnw many seeds may be 
e,pet ted to grow, the sand method is in some ways preferable. 
1n this mcth-'.)cl a thin layer of fine sand is sprinkled on the 
bottom of a Aat clic.h and the seeds to be tested placed on it 
under a thin covering of qncJ. This must be kept moist and 
well ~hided and at a somewhat higher temperature than in the 
first case. 

At the encl of every second clay in the case of some seeds. and 
the third day in the ca,e of th::ise germinatin; more sbwly. the 
sprouted seeds should ue removed from the blotters or the sanrl 
and counted. the per cent being readily found by refcJTing back 
to the number of seeds \Yhich were take:1 for the test. If 1co 
seeds are used, the number that sprout give the vitality per cent. 
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SEED O.\TS. 

Quite a large numb:>r of complaints were sent to J-1,e Experi
ment Station during the late ~prin6 months that oats which hatl 
been sown failed to germinate. All of these cases which ,rcre 
reported to the Exp:>rimrnt Stati,.n were investigated ancl in 
every instance it was found that bkached. clipped oats had hcen 
used for seed. In no case ,,·as it io11nrl that the local dealer 
had purchased seed oats bu that he had p;irchased fur general 
feeding purposes. Kor \Yas it clrar that in an_v case the person 
who purcbsed from the local dealer with the intention of 11Sing
the oats for seed made kno\\·n to him at the tim:' of purchase 
what his object was in b11ying the oats. !\aturally good, 
selected, heavy, seed oats sell at a price very considerably in 
advance of oats int':'nded for feeding pmpo,es only. It is cer
tainly very bacl economy on the part of the farmer to purchase 

oats for seeding- purpo~es that were not specially grown and 
specially cleaned for seed. 

TIIE REst:LTS OF TxsrECTTON. 

The inopection of grass seed sold in :\laine in 1910 were 
macle almost entirely by the serd an;t!yst whose experience 
makes it possible for him to trll almo~t at a glance whether a 
seed is or is not what it is guaranteed. ln all suspicions cases 
in which he was in clonbt sample$ were taken. It the1·efore hap
pens th2t the samples, tl'.e analysrs of which are here report':'cl, 
are the clonbtfnl ones that \H'H' fo:111d within the State and rep
res':'nt a selection made from ver_v many lwndred lot~. 

Several samples of alsike irom the <-ame rnurce were found 
to be misbranded in that their perce1'tag-e of purity \\'as lo\\·er 
than clairnecl. In all th':'~e ca,C'-. ho\\e\"Cr. it was tracer! back 
to the fat·lt of a very careful shipprr and was nnrlouliterll_v clue 
to a clerical error in the office. :-<o proscrntion was rnarle. 

There has been a \'ery remarkable improvement in the qual
ity of g-rass seed which i~ hanrlle,J and there were practicalfy 
no violations of the law in tlii<. State in t<)TO. Tn only two 

in~tances were se"cls fo1mrl t111!?11:1ranteerl and these were 
throu~h an oversig1·t on the part of the hanrl]er. 'fhis 
irnp~oved condition of ;\Jaine g-r;is- ~erd has been hrou,zht aho·1t 
chieAy bv patiert erl11c;itio11. lt h;ic crl,!0111 b~en nececcarv in 

all the years that the law has been in eff cct to resort re, prosecu
tion. 

• 
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DESCRIPTION OF THE TABLES. 

The table on pages 132 and 133 contain a list of the 8r kinds 
of weed seeds obtained from seeds which were examined in the 
year 1910. They are arranged alphabetically in accordance 
with the English name. As the common name differs in differ
ent parts of the country, the scientific name following the 
classification given in the last edition of Gray's Manual of 
Botany is given for the purpose of identification. 

The table on pages 138 to 140 summarizes the results of the 
examinations of samples of seeds examined by the Station m 
r9rn. 

The table on pages 134 to 137 contain the analyses of 
samples of seeds collected by the impector in r9rn. The inspec
tor only drew samples from lots of which he was doubtful as to 
their corresponding to their guaranty. 

A list of weed seeds found in seeds examined in I9IO. 

Nomenclature, Gray's Manual, r7th Edition, r908. 

Common name. 

American flPnnyroval 
Amrriran wild mint 
Barnyard grass. 

Blark meilirk 
Blne Vrrvajn 
Bracted plantain. 

Cana/la thistle 
Catnip 
Charlock 

C:hicorv 
CornmOn rhirkweed 
Common mallow 

Corn ::.pnrry 
Crabgrass 
Crane's bill 

Dandelion 
Dork 
Ergot 

Evening primrose 
False flax 
Field dudder 

l'irld poppy 
Five finger 
German 111illett 

Goosefoot 
{jreP:n ·foxtail 
Heal-all 

He4g, m11stard 
Jnrthn mallow 
Knot grass 

Scientific name. 

Redeoma pnlegioirlPs (L.) Pers. 
Menth'\ ranaden,i, (f,.) Brig 
Echin0cbloa crusgalli (L.) Beauv. 

Meflir'.flgo l11p1dina L. 
Yerbf"na bri~1ata L. 
Plantago arbta1a Mirbx. 

Cirsinm arvense (L.) Scop. 
Nept-'la ca1aria. L. 
Brassica arvensis (L.) 

Cirhnrinrn intvbus L. 
BtellRTiA merlia. (I,.) Cyrill. 
Malva rot1111difulia L. 

8pPrgnlJt an·f"n.c.:i~ L. 
nigitaria sangnilrnlis ( L.) Scop. 
Geranium maculatum L. 

Tara:rncnm officinale Weber. 
R11mP-.x ~P-
*Claviceps purpurea (Fr.) Tnl. 

Oenolhf"ra hiPnni-.: L. 
Camrlinfl mhirrorarµa Andrz. 
Cuscuta arvensis lleyrich. 

Pap8YPr rhopa!-. L. 
Pou~n1i1lR 111onspeliensis L. 
Setaria italica-var. 

Chenoporlinm album L. 
SP.tAri'l virirli'- 1 L.) Heauv. 
Prnnella ,·ulgaris L. 

Si-::vmhrin 1n offininale (L.) Scop. 
A h111ilon 1beoplna.,1i Medic, 
Polygon um avkulare L. 
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Common name. 

Lartv·s thumb 
.Marsh elder 
Mayweed 

l\Iint 
Moth mnllein 
Mouse ear chickweed 

Mnstard 
:t-ig;ht flowering catcbtly 
Nightshade 

Olil-witcb g;rass 
O:x-0.ye daisv 
Pennsyl,·ania persicaTia 

Prnny rress 
Peppergras3 
Pigweed 

Pimpernel 
PlRntoin 
Purslane 

Hegweed 
Rasµberry 
Rat·s tail rescue grass 

Rattle snake grass 
Rihgrass 
Rugcl's plantain 

Sedge 
$hr.en sorrel 
Shepllerct·s purse 

• Slender crabgrass 
Spill)' sida 
Spurge 

Stink grass 
Tumbleweerl. 
Unknown Sp. 

Veginia thrp,e seeded murcury 
·wt1i1e ven·ain 
Wild buckwheat 

Wild c,irrot 
Worrn,eed mustard 
Yarrow 

Yellow daisv 
Yellow foi,.tail 
YPllow rPCkl't 
Yellvw wood sorrel 

Scientific name. 

Polygonnm persicaria L . 
Iva cilia ta Will rt. 
Anthemis cotula L. 

Mentha Rp. 
Verbasrnrn bhittarla L. 
Cerastium vulgatum L. 

Prassica nig;rn (L.) Koch. 
9i1Pne noetiflora L. 
Solanum nigrum L. 

Panirnm capillare L. 
Cbrysanthen,u111 lencanlbemnm L. 
l'olygonum pennsylvauicum L. 

Thlaspi an-ense L. 
Lepidi11m virginif'nm L. 
Amaranth us retrotlexus L. 

Anagalli, anensis L. 
Plantago major L. 
Portulaca oleracea L. 

Ambrosia o.rternbiifolia L. 
Huhm; idaen;:; L. 
Festnca myuros L. 

Glyceria canadensis (Michx.) Trin. 
l'lantago lancpola.1a L. 
Plantago rugelii Done. 

Carcx, unidentiAed 
Rumex aretoselht L. 
Capsella bursa-pastoris (L.) Medic, 

Digitaria filifonnis (L.) Koeler. 
8icta spi11osa L. 
Eupborbia 1,reslii. Guss. 

Erngrostis rnagastftchya (Koeler) Vnk. 
Amaranthu.._ graecizaus L. 
unidentitied. 

Acalypba virginka L. 
"Verbena tirticaerolia L. 
Polygouuw cunvulvulns L. 

Danrns carom L. 
Ery~i11111m Phrir~nlhoides L. 
AcL.illea millefo:J am L. 

Rnclbeekia llirta. L. 
~etaria glanva (L.) Beauv. 
Barharea qiJga1is IL Br. 
Oxalis comic ulata L. 

* Sclerotia of tlle fung113. 

133 
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Table sho,cing the kind of srrd. name a11d location al drala, 
and the results of tlze analyses of oflicial samples talicn in 
1910. 

Purity. lrnpnrlties. 

ci 
Kind of seed. nsrn<' • nrl town of dealer. "" = ,.; 

"§ M 
"" Sp,,dal murks. 'E .0 

0 E .,,; ,.; "" 0 s 
~ "" = "' .l :,,; s " = = -g E .s ::l .s e ~ CJ 

"' ... ;: ·:;; d ::l '~ " "' 0 ;:: :;, :;:, - ~ ~ 
------ ·--------

AL'-1:~E CLOVER. % ,;Ii o/c ye ')l, 

6681 B. R. Adams. Linc·oln. 

"Ace"' A!sikc. 95.0 94, 3 0.6 3.9 1,2 

6310 \Ym. F. Chick, Bangor. 

J)iarnoml A lsikc. 9S.5 98.2 0.G 1.1 0.1 

6,ill Lotus A bike. 95.8 g;,, 7 C.5 I 3. 1 0.1 

6012 l'Iirnc Alsikc. 9S.0 97. i 0.6 I 1.G 0.1 
Oscar Holway Co., Auburn. 

6616 •·A·· Alsi:.:.n. 93.0 9fi. l l.O 3.3 0.6 

6611 Anellor Abiko. 99.0 98. J 0.5 1.3 0.1 

GGG2 •·A" Alsike. fJG.0 9,,.8 0.8 I 3 1 0 3 

6632 "\\'arcr· ).'o, 12 Fancy Ahikc. I 93.0 !)7 .3 0.2 I I.I 1.4 
I 66G9 Ki;irlpr Brothen-. l'er11. 96.0 9(i.3 0.G 2.6 0.5 

.\leni!l. Hunnels & .:\fayo, \\'atcnillc . I 
I 

Ac,e A bike, No. EG\129 : 
96.0 9fl.9 0.5 1.9 0. 7 Gn34 

I 

Patt cm I l rnnge Store. Patten. 

6691 AL-.:ike l:Z. 99.0 97 .8 0.2 1.1 0.9 

nowe ,t Bart let t, Springvale. I 

6306 K. & \\'. AI,i:rn <:6:J. 96.0 Si' 7 I 1. I 9 9 1.3 

Sha\v, Harnmo1,d & Carney. Portland. 

65% Korstone A t~ikc~. 9,.0 9S.0 i 0.1 1.f> 0.4 
I 

The Swan & Sibley Co .. Belfast. ()6.0 96,6 
i 

0.2 2.4 0,8 66~1 
I 

6072 II. ll. \\'hippie, Bingliam. 06.0 96.6 0. 7 UJ 0,,8 

RIW Ci,OVER. 

ll. R. Adams. Lin,•oln. 

I 6630 ·· r,elipse·· Cion~r. 97 .8 98. 7 0.5 0.5 0.3 
i i \\'tn. F. Ch'ck. Bangor. I I 

I 

6514 Lotus Clover. 93.5 93.6 
I 

0. 4 0.5 
I 

0.5 



OFFICIAL INSPECTIONS .28. 135 

Table sho'wing the kind of seed, name and location of dealer, 
and the results of the analyses of official samples taken iii 
1910-Continued. 

-- -- -
Pnrity. Jmpuri,if>s. 

------

Kind of seed. nArnr nnil town of dealer. 
~ 

~{J ,; '§ 
<l) Special marks. ·e .a ,; 0 

E ~ :, 

,5 2 ~ 
:::-.. 

" ,~ ;;, ,h " " " -d E! ~ 0 

.s :: :: 0 

" 
... ;:; ·;:; -;;, 0 0 § " 0 

if, ., ;,., - p:: z: 
---

RED CLOVEH.-Cuntinued. I 
6515 Diamond Brand Clover. 99.5 99. 7 0.1 0.2 0. 0 

651G :ller1inm rlov0r. 99. 7 99.5 o.~ 0.1 0.2 

6688 ncx1cr Co., Opera11ve s1ore. Dexter. 99.0 98.4 0.3 0.1 1. 2 

Oscar Holwa;· Co .. A nbnrn. 

6661 "Anehor·· Red Clover. 99.0 ' 99.3 0.2 0.1 0.4 

6694 N. Y. Red ClOYN. 99.0 98.9 

I 
0.6 0.2 0.3 

666S Kidner Hro1hcrs. PPrn. 99.0 99.0 0.2 0.6 0.2 

Merrill, H1rnnrls & Mayo, Waterville. 

66S5 Are CloYer. C76191. 99.0 98.8 0.5 0.5 0.2 

Shaw, Hammond & Carney, Portland. 

65''5 r: ed Ckwer ;5 146. 99 0 99.6 0.1 0.1 0.2 

G6lq The Swnn & ~ibley Co .. Belfast. 99.0 99. 7 0 2 0.1 0.0 

r,5;1 II. B. Whipple, Bingham. 99.0 99.5 0 2 0.2 0.1 

MA\! \IOTII CLOVER. 

Caribou (-~rnnge Store .. Caribou. 

609:! niobc Brand Mammoth Clover. 94 .0 99. 7 0.1 0.2 0.0 

6513 \\"m. F. Chick. Bangor. 

I ,haw, llammonrl & Carney. Portland. 

99. 7 99.5 o., 0.1 0.0 

6586 I Mammoth Clove>r, 76-134. 99.0 99.5 0.1 0.2 0.2 

I Hungarian. 

I Oscar llolwa)' Co .. Anhurn. 
i 

6612 
I 

"\\'. II. M." H11ngflrian. - go ~ . 0.4 0.0 1.4 

9,:: I 6619 I The Rwan & Piblcy Co .. Jlplf'ast. ~6.0 0.9 0.1 ].~ 
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Table showing the kind of. seed, 11ame and location of dealer, 
and the rernlts of the analyses of ofncial samples taken in 
I9 JO-Continued. 

Pnrity. l rnpurilies. 

I ; 

' 

Kind of seed. nameland town of dealer. 
d d "" ...; "§ "" " Spedalf marks. ' ol 

.0 0 ... 
E' ,d 3 "" 0 

b. "" " " 1 " " ;;, 
<: -d E ~ " .§ ~ 

" '" 
E' .s 

;;, "' " " 
... 0-1 

" 0 " "' 0 w v "" - ~ z 

REDTOP. 

Geo. B. Haskell Co .. Lewiston. 

6568 X Red top. 80.0 76.6 9.3 10 5 3.6 

6569 XX Rejtop. 82.0 74.8 8.3 14. 7 2.2 

6570 XXX Redtop. - 96.7 2.4 0.0 0.9 

Oscar Holway Co., Auburn. 

6666 Redtop LoL No. 92248. 90.0 93.6 4. 7 0.8 0,9 

Kendall & \Ybitney, Portland. 

6601 V. D. Rcdlop. 92.0 91.4 5.9 0.6 2.1 

6602 K. R. Redtop, R. T. 92014. 78.0 84.8 3. 7 10.2 1.3 

66,0 Kidder Brothers, l'eru. 82.0 79. 7 8.3 10. l 1. 9 

6622 The Swan & Sibley Co., Belfast. 90.0 91. 7 4.3 3.1 0.9 

6574 I-I. B. \\'hippie, Bingham. 92.0 88. 7 7. 9 2.1 1.3 

TIMOTHY. 

B. R. Adams, Lincoln. 

G679 •·Bison'' 'lilllotby. 97 .7 97. 7 0. 7 1.1 0.5 

Wm. F. Chick, Bangor. 

6517 50 Fancy Timothy. 99.6 99.6 0.2 0.1 0.1 

6518 50 Fancy Tirn olb y. 9~.6 99.6 0.2 0.2 0.0 
gs 5 93.4 0.5 0.9 0.2 

6519 \V. F. C. Timolby. 

6520 S. W. F. Cboice Timothy. 99.1 99.1 0.1 0. 7 0.1 

L. Decker & Son, Cli □ ton. 

665J Keystone Brand Timothy. 99.4 99.6 0.2 0.2 0.0 
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Table showing the kind of seed, name and location of dealer, 
and the results of the analyses of ofiicial sample talun in 
1910-Concluded. 

6611 

6613 

6614 

6615 

6659 

6660 

66fi3 

6664 

6693 

6667 

6683 

66f<G 

6587 

6620 

6573 

6690 

6665 

6655 

Kind of seed. nnmc and town of dealer. 
Hpecial marks. 

Tl MOTHY.-Coutinued. 

Oscar Holway Co., Auburn. 

"Vcribest" Timothy. 

"Anrhor" Timothy. 

"Bell" Timothy. 

"X Ray" Timothy. 

"Bell" Timothy. 

'·Verihes\"' Timothy. 

Pine Tree Timothy. Lot No. 60784. 

"Bison" Timothy Lot No. T69859. 

"Cbic" Timothy. 

Kidder Brothers, Peru. 

Merrill. Runnels & Mayo, Waterville. 

Pine Tree Timothy. 

Globe Timothy Lvt Xo. 69583. 

Shaw, Hammond & Carney, Portland. 

Keystone Timothy Lot No. 69601. 

Tho Swan & Sibley Co., Belfast. 

H.B. Whipple, Bingham. 

JAPA-"'ESE MILLETT. 

\Ym. F. Chick, Bangor. 

J.M. 81062. 

Oscar Holway Co., Auburn. 

Mark A2. 

Shaw, Hammond & Carney, Portland. 

Keystone Brand. 

Pnrlty. 

,e 
'" CJ 
;; ,,; I e ,:: I 

" " I " 0 
0 i:,c, 

98.0 98. 7 

99.0 99.5 

99.0 99.3 

97 .0 98.1 

99.0 99.2 

98.0 93.9 

99.0 99.8 

96.0 98.8 

97.8 97. 9 

99.4 99.4 

99.0 99.4 

99.0 99.8 

99.0 99.6 

99.0 99.4 

99.0 99.4 , 

96.0 96.3 

91.0 9:1.:J 

99.0 99.4 

Impnrities. 
~~~··~- ---- ---
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0. 7 0.3 0.2 

0. 7 1.2 0.2 

0.3 0.2 0.1 

0.3 0.2 0.1 

0.1 0.1 0.0 

0.2 0.1 0.1 

0.1 0.5 0.0 

0.4 0.1 0.1 

I 

0.4 o.o 3.3 

0.4 0.2 6.1 

0.1 0.0 5.0 
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Table s!zo,wing results of examination of samples of seed in 

1910. 

NAMES OF WEEDS. 

Kinds of seed and number of samples . 

..; 
C) 

" ~ , '3 
2 
" C) 

.c 

" E 

l~!~:;C"I~ 
-------------------'----~-----------~--

Number of samples exnmlned ............... . 51 I 46 8:.! 31 

American pennyroyal. ...................... . 

American wild mint ......................... . 

Barnyard grass ............................ .. 5 

Black mcdick ............................... .. 

Blue verYain ................................ . 3 

Bracted plantain ........................... .. 

Canada thistle ............................... . 

Catnip........................................ 3 

Charlock ..................................... , 

Chicory ...................................... I 

Common chick,veed .......... ............... . 

Common mallow ............................. 2 

Corn spurry ................................. .. 

Crabgrass ......................... , .......... . 

Crane·s bill. ................................ .. 

Dandelion ....................... . 

Dock Sp ....................................... 31 

Ergot ....................................... .. 

EYening primrose ....................... . 

False flax ................................. . 

.Field dodder .............. . 

Field poppy ............................•...... 

Five linger ................. . ............ 1 -

Gern:;an mlllctt. ........... . 

33 

10 

2 

9 2 

12 ·1 -

37 31 

- M I 2 

I 
- I -

I 

- ' 

- 54 15 

-i 

Goosefoot..................................... 16 16 2 47 

Green foxtail.............. . . .. .. . . .. .. .. .. .. 46 8 4 - 11 

Heal-all. ..................................... . 

Hedge mustard ............................. .. 

i 
- i - I 2 2 

31 - I - 3 

2 II 12 

4 

1 

9 

- 12 
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Table showing results of examination of samples of seed in 
1910-Continuecl. 

Kinds ofsepd and number ofsnmr>IPS. 

NAMES OF WEEDS. 

Indian mallow .............................. . 

Knot grass.................................. . 5 

Lady's thumb.......................... • .. 20 

Marsh elder ................................. . 

Mayweed ......... ........................... 3 9 

Mint Sp .................................... , .. 

Moth mullein,................................ -

!\louse ear chickweed........................ - 14 

J\f ustard....................................... :::. 

Night flowering catchfly............. . . . . . . . . 12 44 

Nightshade................................... 4 

Old-wit•:h grass............................... 9 10 

Ox-eye daisy ................................ . 

Pennsylvania perslcarla .................... . 

Penny cress .................................. . 

Peppergrass ................................. . 15 

Pigweed ..................................... . 

Pimpernel ................................... . 

Plantain .................................... . 5 

Purslane ..................................... . 
I 

Ragweed.......... . . . . . . . . . ................. - I 2 

Raspberry .................................... 1 - 1 

Bat's tall fescue grass.... . . . . . . . . . . . . . . . . . . . . -

Rattlesnake grass ............................ I -

R!bgrass.... .. .. .. . . . . . . . . . . . . .. .. ......... i 27 2 

Rugel"s plantain.............................. 32 9 

Sedge Sp........... . . . . . . . . . .. .. . . . .. . . . . . . . 6 

Sb eep sorrel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 36 

Shepherd·s purse............................. - 3 
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1 

~ 10 

2 

2 

4 

63 

45 23 2 

20 4 2 
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Table showing results of examination of samples of seed in 

r9ro-Conclude<l. 

Kinds of seed and number of samples . 

...; 
(.) 

" '"' 2 
...; (.) 0 

" " 0 "' I " '3 0 
i 2 

(.) (.) E 

I "' ~ " ., ;; 
~ < " I 

Slend,,r crabgrass..................... 8 i -1 
I 

Spiny sida ........................... . -: 
Spurge .............................. . 

Stink grass ........................... . 

1 I 
_I 

I 
Tumbleweed ......................... . I 
Unknown Sp ....................... . -

I 
I 

Vaginia t!Jrec seeded mercury .... . 
I 

~ : -
! 

-· 
\Yhito v0rvain .... ................ . G ! -
Wild buckwheat ...................... . I 

\\'ill! carrot. ...................... .. 

\Vormsecd mustanl. ............... . 2 : -

1,..arro\\r ............................ . 

Yellow daisy ........................ . 

Yellow foxtail ....................... . 

Yellow rocket .................. . 1 4 

Y cllow wood sorrel. .... . 

- 2 

-
- 1 

-
-

- I -
3 

- 31 

- 32 

4 

2 

I 

I 
! 

I 
6 

4 

-

_, 
3 

- I -
9 12 
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TWENTY-FIFTH ANNI\-ERSARY EXERCISES OF THE 
MAINE AGRICULTURA.L EXPERIMENT STATION. 

The act establishing the :Yiaine Agricultural Experiment Sta
tion and Fertilizer Control was signed by Hon. Frederick Robie, 
then Governor of Maine, l\Iarch 3, 1885. Therefore, the Sta
tion was 25 years old on the 3rd of March, 1910. It seemed 
,,.,·iser, however, to hold the anniversary exercises in connection 
with Farmers' Week at the University of Maine. For this 
reason the day selected was Wednesday, March 9, 1910. The 
exercises were held in the Chapel of the University. There 
was a large attendance of the friends of the Station and among 
them many who had long been acquainted with its work. The 
Director of the Experiment Station presided. The proceedings 
follow. 

Tm;; PROCEEDINGS. 

Director Woods-I am very glad, friends, that you are here 
with us this afternoon to help us celebrate the twenty-fifth 
anniversary of the Maine Agricultural Experiment Station. It 
i, a little difficult to realize that with agriculture, the oldest of 
the arts, it is so comparatively recently that any very definite 
work either in the way of instruction or investigation has been 
undertaken. The first American College of Agriculture cele
brated its fiftieth anniversary about two years ago. It will be 
t,rn years before the fiftieth anniversary of the signing of the 
Act which established the land grant colleges. It was only 
about 60 years ago that a body of German farmers got together 
ad decided that they needed the help of investigation along 
agricultural lines in order to solve the problems by which they 
were con fronted. This led to the establishment of the first 
agricultural experiment station in the world at the village of 
l\focckern just outside of the city of Leipzig in the province 
or Saxony, Germany. 
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The work in the spread of experiment stations proceeded 
slowly. Thirty-five years ago this winter the Connecticut legis
lature passed an act which established the first agricultural 
experiment station in America. 

Twenty-five years ago this winter the Maine legislature 
established the Maine Agricultural Experiment Station and 
Fertilizer Control. This act was signed by Governor Fred
erick A. Robie the thircl day of March, 1885, so that it is now 
six days beyond the day when the Maine Agricultural Experi
ment Station was really 25 years old. 

It has seemed to us fitting that we should celebrate this very 
important event by ca11ing some attention to those earlier days. 
So nmch is going on, so fast is the world moving, that it is 
very easy to forget the beginnings, small though they were, 
which have been leadi:ng up to the improved agricultural con
ditions of this State and the whole country as the result: of this 
great experiment station movement. 

\\' e hoped that Governor Robie might possibly be with us, 
though ,vith his advancing years ,ve had very little actual ex
pectation. \\' e had thought that Governor Fernald would be 
with us also, but at the last he was prevented. He has, how
ever. sent his private secretary to speak to ns on this occasion. 
I take pleasure in introducing ::\Ir. Kendall L. Dunbar, Private 
Secretary to His Excellency. 

ROL\RKS DY KrxD.\U, L. Dc:-;-Dc\R. PRffXfE SF.CR.E'l'.\RY 'l'O 

nn; Gm·tR::-;oR. 

::\Ir. Chairman. Ladies and Gentlemen :-The Gm·ernor told 
me this ,,·as the ti.nnty-fifth anni,·ersary of the Experiment 
~talion and I allo,,·ecl that that ,ns probably the reason that 
he ,vas sending me over here to speak to ym1-some,vhat in the 
nature of an experimc11I:. I wish to state. however, that it was 
imperative for the Governor to be elsewhere today. 

_-\ Governor. I find upon more or less close association with 
one. is expected to know all about everything that comes along. 
He must he ready on tap to talk learnedly about the past and 
present, of theology, law, commerce, edncation, farming, poli
tics, the rights of women and the wrongs of men, and other 
live subjects, as well as some which. no doubt, he wishes were 
cleacl and buried. These are some of the things that a Gov
ernor is supposed to know, and more than that, at his peril to 
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forecast with accuracy the future of all these topics-and not 
get on the wrong side. But, of course, a private secretary it 
is not to be assumed knows all these things, so that you will 
only expect me to speak brit:;fly, and not much more than to 
bring you the most cordial and hearty greeting and good will 
of Goyernor Fernald, chief executiYe of the State of Maine, 
which I do. 

I appreciate the fact and I am proud to speak for a governor 
,d10 on all occasions and in all places, when it seemed fitting, 
Las never hesitated to say to the people of his State that his 
home always has been, is now, and he hopes and expects always 
will be, upon the farm. 

I believe, I am confident, that that will reach the right place 
ir. the hearts of many a young man in the State, and go far to 
hold or send him to a work that more and more demands 
brains, energy, and common sense to achieve success-not in 
the field of law or medicine, of the ministry or commerce, but 
right here on God's broad acres in the State of Maine. 

Twenty-five years, Mr. Chairman, is a short span in the life 
0£ a State, but in that period Maine has grown in wealth, has 
increased in valuation $175,000,000. We may well believe that 
many of those millions are clue to the broad influence, radiating 
to the four corners of the State, of this great institution that 
bas been reared in the valley of the Penobscot by the faith and 
sacrifices of our own people. And I believe we are just enter
ing upon an era of prosperity and of usefulness-for we must 
not inculcate the folly of measuring our progress wholly by the 
yardstick-that the next quarter of a century will eclipse by 
vast strides any like period in the history of the State. And 
why? Our fathers builded upon the firm foundation of a Con
stitution that declared its purpose to be to establish justice, 
insure tranquility, promote the common defense and secure to 
themselves and their posterity the blessings of liberty. Upon 
those fundamental principles we have erected our statutes of 
education, of morality, of religion, of temperance, of the public 
health, of charity, and no people that keeps its face turned 
toward these eternal truths can reach any other goal than that 
which all people know it were better to strive for. 

Director Woods-:'.\faine has been fortunate in its executives, 
not only in the Governor's chair, but in that which, since the 
establishment of the State Board of Agriculture, has had much 
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to do with our common people: first the Secretary and now the 
Commissioner of Agriculture. 

We have not had a great many men who have occupied these 
positions, but they have been excellent men. Dr. Ezekiel Holmes, 
the first Secretary of the Board of Agriculture, acting at a 
time when work on boards was comparatively new throughout 
the land, laid out in clear and unmistakable manner what has 
led to success in that department. He was followed by Mr. 
Goodale and he in turn by the men still living who have and 
are still carrying forward in ever increasing efficiency the work 
so excellently begun. 

\Ve deem it very fortunate that we have at the present time 
as Commissioner of Agriculture, a man well fitted to harmonize 
the agriculture of the State so that there is no discord. With 
a voice that can be heard from Kittery to 'Quoddy and from 
Monhegan to Fort Kent he tells that ,ve must work in harmony 
and that we must wadi·. 

I take pleasure in introducing to vou Hon. A. '0,T. Gilman, 
Commissioner of Agriculture. 

ROL-\RKS BY HoK. A. \V. Gn,MAN. Cm,nnSSION:E:R OF 

AGRICULTURE. 

Mr. President, Ladies and Gentlemen :-It affords me great 
pleasure this afternoon to represent the State in the capacity 
that I do. The Experiment Station in its early clays sometimes 
encountered very stormy seas. The average man, although he 
was fairly intelligent, had little faith in scientific or book farm
ing; consequently the experiments that the Station was work
ing out for the benefit of agriculture were received by the 
farmer with a great deal of doubt. I can remember very dis
tinctly when the distinguished gentleman from ~ew York who 
is to make the address this afternoon attended a farmers' insti
tvte in my section of the State, and was trying· to demonstrate 
some scientific principles that the Experiment Station was dis
covering. These were so much at variance with the views of 
one of the leading farmers who had been fairly successful in 
stirring the soil without any knowledge of science as applied 
to acriculture that he vigorously opposed the new methods and 
severely denounced the Director of the Station and all book 
farming and declared that all such teachings were false. That 
,yas the way that the work of the Experiment Station was re-
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ceived by the farmers in all sections of the State. The Station 
was persistent in presenting these new truths, and these were 
the first steps towards better things in agriculture. 

The Experiment Station has done for Maine a great deal; 
it has accomplished much. When holding a farmers' institute 
in Aroostook County a short time ago, one of the large farmers 
there who had 120 acres under the plow, said to me: •'The 
Experiment Station of this State has been worth more to the 
great industry of this country, potato culture, than the Station 
has cost from its original organization up to the present day." 
Today all of the intelligent farmers are guided largely by the 
information that they have gathered from the Experiment Sta
tion. The Government has spent millions of dollars in research 
and investigation and our Station has done as much of this 
work as any station in the country; and the agricultural people 
of Maine are directing their farm operations largely by the 
information that it has furnished. 

Maine is the great agricultural section of the East. She has 
more good acres of tillable land today than all the rest of New 
England combined. \Vhat l\faine needs is more intelligent agri
culture. 

It affords us great pleasure to consider just a moment the 
men ,vho have been at the head of this Experiment Station. 
They are men of exceptionable ability. Dr. Jordan, a man of 
great energy and personal influence, devoted the best of his 
years to investigating the agricultural conditions of Maine. He 
possessed that rare tact and discrimination which made him a 
leader of men, and by his persistent energy and determination 
to instruct the farmers hy personally meeting them in their 
own field ancl explaining the conditions and the character of 
their soils, he soon convinced them that the work of the Experi
ment Station was doing much to advance agriculture; and there 
has been an increasing interest among the farmers in the Ex
periment Station during the entire life of the Station. Dr. 
Jordan became such a distinguished investigator that the great 
State of N cw York offered him greater advantages than Maine 
could, and he has created for himself a national reputation and 
is second to none in his profession. 

Dr. \Voocls than became Di rector of the Experiment Station 
and under his intelligent, careful guidance it has been doing a 
g-reat work and the people of the State of Maine have alway~ 
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accepted and adopted his \rnrk and today there is no experi
ment station in the country ,vhose director the people have 
greater confidence in than the people of Maine have in Dr. 
\i\Toocls. 

This Station has been worth more to :\Iaine by being fortunate 
enough to have hut two clirectors during its history, so that 
there have been but two policies or practically but one as Dr. 
\Voocls took up the work laid clown by Dr. Jordan ancl carried 
it along with the same degree of success. One of the most 
gratifying things about this to the rural people and the farmers 
of ::\Jaine is the fact that these were both l\Iaine boys. It has 
been said that :Maine is a good State to emigrate from, but we 
believe that Maine is a pretty good State to stay in. 

The farmers of the State stand by the Director of the Sta
tion; they are for him and with him, and that is a great thing. 
Ii you do not have confidence in your captain, what does it 
amount to? The State is doing more for agriculture than it 
ever did. You should have heard the State Dairy Instructor 
this morning plead for better agriculture and for union of 
efforts,-to get together to organize associations so that ·we 
might have the benefit of the whole interests of this State. 

The legislatures of our State are never stingy along the line 
of agriculture. \Ve have never asked for an appropriation that 
has not been willingly grantee!. 

The dignity and respect of agriculture were never as fully 
admitted as now. The rural people have greater faith in the 
possibilities of this industry and our city cousins love to talk 
about it. By the aid of this Station and the united effort of all 
the agricultural forces of the State we predict for the new agri
culture that Maine is to adopt, a more intelligent, profitable ad
vance than she has ever known before. 

Director TV oods-The Experiment Station from its beginning 
has been fortunate in its board of control which we call the 
Station Council. I want to briefly refer to two members of the 
first Board of Control of this Station who have done very much 
for agriculture in Maine. The Hon. Z. A. Gilbert was at the 
time the Station was established the Secretary of the Board of 
Agriculture and he became a member of its Board of Control. 
Those of you who knew Mr. Gilbert in those days knew a 
constructive man who, after he had made up his mind, went 
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persistently through to the end. He was and is a writer m 
the State. 

Another member of that Board has done in a quiet way 
perhaps more to influence agricultural thought in this State than 
any other man. He was also an editor and writer-a verv 
prolific writer. Hon. Samuel L. Boardman is known to many 
of us here very likely by his connection in later years with the 
Bangor Daily Commercial. Mr. Boardman along agricultural 
lines is what one might term an idealist, and yet he was a care
ful, clear and luminous writer on subjects that had to do with 
practical agriculture. 

I hoped that Mr. Gilbert would be with us today. Appar
ently for some reason he was disappointed, as only a few days 
ago he told me that he would be here, but we must remember 
that these people are not longer young and it is not easy for 
them to say where they will go and when they will go. 

Mr. Boardman is at the present time spending the winter in 
X e,v York so that it is impossible for him to be with us, but 
he has written me a personal letter, which with your permission 
I will now read. 

LE'I''I'ER FROI\I HoN. SAMUEL L. BoARmfAN. 

l\h Dear Dr. \Voods: 
I am glad to know you are to observe in an appropriate and 

public manner, the passing of the quarter-centennial of the 
establishment of the ;\faine Experiment Station, and write to 
thank you for an invitation to be present. First of all, I wish 
to express my regret that it is impossible to accept your most 
gtnerous invitation and to say it is far more important that 
you are to have with you men who were clo~ely connected with 
its official establishment and with the first years of its work, a 
feature of most happy recognition in the day's program. I 
refer to Hon. Frederick Robie, then Governor of Maine, who 
signed the bill by which the act creatin;; the Station became a 
law. who was, for a full decade of years, State Master of that 
it~flucntial organization, the order of Patrons of Husbandry; 
and to Dr. \Vhitman H. Jordan of New York, Director of the 
:Maine Station for the first eleven years of its work-both of 
whom are to address you. 

In general we do not give sufficient attention to the begin
nings of things. In this day of invention and discovery, when 
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we are recording history ~o rapidly. when so many surprises 
constantly open to m in nearly all fields of science, thought and 
effort. \YC are so bewildered by real achievements which become 
actual and which we once thought impossible if we thought of 
them at all; that \Ye forget the real inception and infancy of 
important matters in Ii fe after they have attained prominence 
and value, and after we realize we could not get along without 
them. The early history of many important subjects so quickly 
vanishes, that we should stop at all great days in the record, 
and make a reckoning of what has been accomplished while 
those who took part in them are with us to witness to their 
truth. As for the future, results of the present lead us to 
believe they ,vill take care of themselves. 

The occasion you observe is one of those great days, and it 
is well to recall the event that we may note the vast strides in 
our better farming methods ,yithin the quarter-century. 

Although the act establishing the Experiment Station was 
not approwd until 188s. it is significant that four years previ
ous to this, in 1881, the State Board of Agriculture called atten
tion to the necessity "for legal action in the control, inspection 
and sale of commercial fertilizers in order to protect our farm
ers against fraud in their use.,; while in 1882. the Legislature 
being· in session, the Boarcl of Agriculture again recomrnenclecl 
the establishment of an experiment station at the State College. 

I speak of this action on the part of the State Board of Agri
culture to show that it was that body of progressive men which 
was really the Board of highest authority and influence in acl
Yanced farming in our State. They were the foremost to take 
steps for improyement; the originators of new schemes for 
rnral betterment; the first to aid ,vhatsoeyer could make for a 
more profitable agriculture. Those men wrought better than 
they knew-for such \\·ork as they did then. would, in the light 
of today, be given prominence as of superior value, approved 
,vith greatest emphasis. 

Just here I ,vish to say that I believe a state organization 
having an official connection with each county through a legally 
recognized member \\ho is paid for his services is the only true 
society or board by which a system of public agriculture can 
he best administered. Such a man should be a representative 
farmer, widely acquainted ,vith the physical features of his 
count\·. He should know the character of its soils: its im-



II 

proved and its unimproved lands, capable of yielding profitable 
crops; its forests, trees and orchards; its waterpowers and in
dustrial facilities of all kinds; its livestock and its markets; its 
agricultural, educational and social organizations; the work of 
the granges and of farmers' institutes; the particular line of 
agriculture for which the county is adapted, and the different 
agencies for the betterment of country communities in their 
relation to the Ji fe of rural residents as apart from those who 
live in cities and large towns. Such an organization should be 
above politics, for agriculture should not be a factor in politics. 
Its best development is a problem of the State and while I 
believe in every wise agency for its promotion I yet believe 
cetter and greater results would come from such an organization 
as is here outlined, than from any other body that has ever been 
given legal authority in this field, so far as I am acquainted 
,vith organized agencies for such work in our country. 

Twenty-five years ago agriculture in Maine, looked at in the 
improved light of today, was somewhat primitive-at least when 
compared with the better and higher classes of work. It was 
niore after the old order, for the new order had hardly been 
introduced. There was, moreover, much opposition to an ex
periment station, among farmers, as there was later, opposition 
to the introduction of the Australian Ballot Law among many 
light-weight politicians. \Vhilc our farmers thought experi
ment stations would do for old world countries where farmers 
were ignorant and the soil had been cropped for centuries, we 
did not need them in the new world where our farmers read 
agricnltural ncwspaper.s and knew all that was worth knowing 
about farming. 

Yet opposition to the establishment of the station was no 
greater in ;\Iaine than in other States. Even in the great State 
of N cw York opposition to the Geneva Station was as decided 
as that to our own station at Orono. Dr. Jordan, in his ad
clress at the quarter-centennial of the New York station at 
Geneva, August 20, 1907, spoke of the opposition in that State, 
quoting what the New York Sun, then controlled by that great 
editor, Charles A. Dana, had said about it when its trustees 
went to the Legislature for aid in its work. This is the lan
guage which it used: "From top to bottom the station and its 
operations have been a fraud on our farmers and taxpayers. 
In the name of New York's insulted farmers, and in the name 
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of good government, we demand of the Legislature to abolish 
the Geneva Agricultural Experiment Station. It is a humbug." 
Yet the Geneva Station now lives and received from the Legis
lature in 1908, the sum of $89,500. Of this, $20,000 was for 
scientific research, $ro,ooo for fertilizer inspection, and $3,500 
for the inspection of feeding stuffs. \\'hat (lo you know about 
this for a humbug? 

Another source of opposi1 ion may be mentioned. The Maine 
Station was connected 1\ith the State College and the Coliege 
,vas then young and with ~mall influence. To be sure it had 
graduated its first class of thirteen, little more than a dozen years 
before, it had five or six college buildings including a labora
tory in common use by college and station, but it was obliged 
to crawl upon its hands -and knees to the Legislature to get a 
few thousand dollars a year for most urgent needs. The out
break of pleura-pneumonia in the college herd had made it 
necessary to destroy the animals, and the Legislature had been 
asked for an appropriation of $5,000 to repair the loss. There 
was a division in the public mind upon the wisdom of such 
action regarding the herd and in acking for an unusual appro
priation, which did not adcl to the harmony of feeling in sup
port of the station~if, indeed, it did not operate against it. 

c-\.s this was but a year after the station had been organized 
and before it had shown any distinctive work, the station and 
the college both suffered from that public calamity. It led, 
howenr, to the enactment of better laws for protection to the 
livestock of the State from the introduction and spread of 
contagious diseases. 

The State has been exceedingly fortunate in having as its 
chief staff-workers men born in Maine, known to our people, 
acquainted with our State and its agriculture, and educated 
for their work at our own State College, in other great educa
tional institutions of New England and by post-graduate studies 
at foreign universities and experiment stations. The late vVal
ter Balentine was its first acting Director. He was a graduate 
from our State College and afterwards had worked at other 
stations, studied in Germany and was connected with the sta
tion until his death in 1894. For the first eleven years of its 
work, Dr. \V. H. Jordan was Director-a graduate of our State 
College and since 1896 Director of the New York Experiment 
Station, where he has done magnificent work and placed the 
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Geneya station among the foremost institutions of its kind in 
this country. The present Director returned to his native State 
to succeed Dr. Jordan in 1896, after having graduated at a lead
ing university in another New England State and where he had 
already attained distinction in experiment station work. It may 
also be worthy of mention that two of the leading agricultural 
journals in the State did yeoman's service in making the real 
purpose and work of the station known to our farmers, and in 
allaying public opposition to it,-the editors of each journal 
having been appointed as members of the Station Council. 

It is impossible, in the brief manner in which I am writing, 
to give particulars of the growth and work of the station during 
its earlier years, while it is unnecessary, as such work is known 
to the whole State and evidences of growth and vitality are all 
about you. From a laboratory and business offices loaned by 
the State College in 1885, to its present beautiful and commo
dious buildings-one of which bears an honored name-with 
their most serviceable equipment; and from a force of two or 
three clerks and special workers, in 1885, to a staff of twenty
five skilled and educated persons in a dozen departments of 
administration and science, in 1910-marks a degree of progress 
that is full of achievement and success. Such is the record of 
Yotir station. 

\\'hen it comes to results, however, those which show better
ment in your agriculture cannot be given in so few words as 
I l1ave just used. The departments of the station are now so 
,wll systematized that original investigation or research work 
is entirely distinct from that of special inspection required by 
la,v-the Director having charge of both divisions with a labor
atory force assigned to each. 

Time ,rnulcl fail me should I attempt an enumeration of the 
,vise measures accomplished by the station for the everlasting 
good of l\faine agriculture. Could I tell you about the im
rrowd practices and the judicious la,vs for which we are 
directly indebted to the station, it would fill a volume. Look 
you at the annual reports and special bulletins for twenty-five 
years. ancl see for yourselves. 

The many methods of demonstration, the farm mixing of 
chemical fertilizers, the work of spraying, our better protection 
from injurious insects, management of the model farm in or
charcling-too early yet for positive lessons but abundant of 
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promise for the future--together with solid laws, just and pru
dent in their terms of enforcement, regarding the inspection of 
agricultural seeds, commercial fertilizers, commercial feeds for 
farm stock, foods and drugs (laws which give protection against 
a system of adulteration and fraud that was becoming alarm
ing) are too important to be passed unmentioned, or their value 
underestimated. The one lesson of the growth and spraying 
of potatoes as demonstrated by Director \Voods in Aroostook, 
has been worth more to the farmers of that single county, in 
the cultivation of this crop alone, than the whole college and 
station have cost the State from their original establishment 
until now. 

Could I stop with mention of a result more convincing or 
more overwhelming? And yet I must stop, expressing the hope 
that March 9, 1910, may be to you the best red-letter clay of 
which you have had many in the quarter-century now closing, 
and of which I trust you may have many in the future. 

I remain, 
Most sincerely, 

SAMUEL L. BOARDMAN. 

Director Woods-vVhen 25 years ago the legislature estab
lished the Maine Agricultural Experiment Station they gave it 
no home. The Maine State College instead of having chemi
cal laboratories then had but a single laboratory. A board par
tition was built across that laboratory and the College shared its 
facilities with the new Station. And so commencing at that 
early beginning the Experiment Station has been closely asso
ciated with the :Maine State College and then later with the 
university of Maine. \Ye are very glad to have our home 
here on the campus and proud of the fact that we \Vere a part 
of the State College which has become a great university and 
which will become greater and greater as the years go on. 

\Ve have been fortunate in a way in having only two directors 
to the Station, as it has made possible more united action than 
if there had been frequent changes in administration. Both the 
first director and the present director of the Station appreciate 
that in chemistry, which has been the leading line of work in 
the Station, we have been still more fortunate in that from the 
very organization of the Station do\Yl1 to the present time we 
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have had the same chemist. It is my great pleasure to intro
duce to you Mr. J. M. Bartlett, Chemist of the Maine Station 
for the twenty-five years it has existed. 

REMINISCENCES OF THE CHEMICAL DEPARTMENT. 

James M. Bartlett. 

-vVhen our chairman was making up the program for this 
occasion he said I would be expected to say something because 
I was the only member of the Station Staff who had been con
tinuously connected with it since the Station was first estab
lished. When I asked what I should be expected to talk about 
he said that ten or fifteen minutes given to reminiscences of the 
chemical department would be sufficient. Now I fear that I 
cannot do the chemical department justice in that length of 
time, and if it seems to you when I have finished, I have not 
said much for this department, you must not assume that it has 
done but little, but that it has done entirely too much to be 
covered in that length of time. 

Be.fore speaking of the chemical department I want to say 
just a word about the thing that always impresses me most 
when I stop and look about, and that is, the marvelous change 
that has taken place in the appearance of the campus since the 
time the Station was started 25 years ago. Those of you who 
did not see the place at that time cannot realize how great this 
change has been. The only college buildings then, aside from 
a few residences, were Oak Hall, the Commons, White Hall, 
which occupied the present site of Wingate, Fernald Hall, and 
the wooden workshop in the rear. Very few of the trees that 
now adorn the grounds were high enough to show above the 
snow in winter and many of them were not planted. Along 
the street leading to the village of Orono there were no trees 
higher than a man's head and no residences between Orono and 
the Mt. Vernon house. There were no electric cars, and the 
only public conveyance ,vas Uncle Ben's bus, which together 
with its genial owner will always be remembered by the older 
graduates as a part of college life. 

For reminiscences of the chemical department I have made 
a few brief notes. After receiving my appointment as assist
ant chemist in the Maine Experiment Station, I came to Orono 
about May 1, 1885. Professor Balentine at that time was act-
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ing director, Professor Jordan not arriving until about July r. 
We began the first chemical work in a corner room in Fernald 
Hall, now occupied by the professor of pharmacy but at that 
time the office and private laboratory of Professor Balentine. 
In this room we analyzed about 50 samples of fertilizers, repre
senting 28 different brands, and this covered the chemical work 
of inspection for that season. Through the generosity of Pro
fessor Aubert space was allotted us in the main laboratory and 
a room 15 feet wide running the whole width of the building, 
was partitioned off during the summer vacation of the college. 
This ,vas used as the chemical laboratory of the Station for 
about two and one-half years. We moved into this room late 
in the summer and were kept busy during the fali and winter, 
making many analyses of fodders, feeds, etc., used in connec
tion with feeding and digestion experiments started by the 
director. 

It no doubt ,vas fortunate that we were busy, or I fear that 
we should have been homesick; for at that time the long· vaca
tion of the college came in winter and the campus looked de
serted and desolate during the winter months. The thing that 
I recall most vividly about the first winter at Orono is the great 
snow storm, one of the largest ever known, I think, in this part 
of the State. which so effectively blocked the railroads that no 
v:estern mail got through to Orono for five clays. Travel in 
the streets was practically suspended and had it not been for 
the introduction of the ::\orwegian mode of winter tra,·el, on 
ski~, at about this time. I fear the Sta(1on would have been 
closed for senral dayi;_ .\s it ,yas, the Station force consist
ing of the Director and _Chemist made their way across the 
fields from the village to the college building on those useful 
but some,Yhat treacherous snowshoes. :\t the beginning of the 
second year the chernic,11 \\·ork hacl so much increased that a 
,econd assistant in the person of J\fr. L. H. Merrill was ap
pointed. The next year, 1887, was the banner year for all 
stations when the ~ ational Government passed a bill giving 
each state $r 5,000 to establish an experiment station. \Vith 
this great increase o E funds, more room ·was necessary not only 
for the chemical department but for other departments which 
\\"ere soon established. Therefore, the trustees very readily 
consented to construct a building which is the core or middle 
portion of the building: we now occupy. Late in the fall our 
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considered a very well equipped and convenient chemical labor
atory. From this time on till 1895, nearly all the chemical work 
\Yas done by Mr. Merrill and myself in two rooms of this build
ing. In 1895 the Station made some dietary studies in co-opera
tion with the United States Department of Agriculture, and an 
assistant chemist was secured to do this work. 

In I 896 good fortune befell our director and he was called 
to take a like position in one of the largest stations in the coun
try. This call \Ye considered a great compliment not only to 
the man but to the Station and to the State as well; but, of 
comse, \Ye felt the loss most keenly of one with whom we had 
been closely associated for so many years not only in our work 
but outings also, and it ceemecl as though the Station which 
had attained such a good standing under his guidance must also 
feel the loss. The trustees, however, in filling the position made 
Yacant by Professor Jordan's going, were extremely fortunate 
in selecting a man whose training and ideas of what a Station 
should be coincided so well ,dth those of his predecessor, con
sequently the work \Yent on almost without interruption. vVith 
the coming of Prof. Yr oods considerable more food of man 
work \Yas added \Yhich necessitated the appointment of two 
assistant chemists. 

Since that time the chemical force has varied somewhat with 
the amount of work there was to do, but at no time has there 
been less than four and sometimes as many as seven men in 
the laboratories. 

In 1889 a fine new office for the Director and a chemical 
laboratory for the food work was added to our building. As 
time has gone on the chemical work required on account of the 
inspections has greatly increased; not only has the fertilizer 
work increased about four-fold, but two new inspections, feeds 
and food and drugs, have been added. Upward of 600 sam
ples of feeds and 800 to 1,000 samples of food and drug ma
terials are examined each year. Vv e have now four well equip
ped chemical laboratories, any one of which is larger than the 
one \Ye first occupied in Fernald Hall. The work of the chemical 
department aside from the inspections has been largely along 
the line of plant and animal nutrition investigations. Some of 
this work has been planned and carried out by the department 
itself, but considerable of it has been clone in conjunction with 
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other departments. This work, particularly the digestion ex
periments, involved a large amount of chemical analyses and 
some years occupied a large part of the time of the chemists. 
The time allotted me does not permit of any more than this 
passing mention of it. 

Of late years the time o~ the chemical department has been 
diverted more and more from lines of investigation to inspec
tions and control work. \Vith the present force and means this 
seems to be a necessity, but it does not signify that we think 
there are no more chernical problems in agriculture to he inves
tigated or a place for chemistry in scientific agriculture. On 
the other hand, \YC do 1110,t sincerely believe there is no other 
one science so clo~cly associated with it. \Ve believe that a 
good knowledge of cherni\try is essential to the professional 
agricnlturist. For instance. the agronomist encounters so many 
problems in the handling of soils, manures, fertilizers, iceds, 
etc., that involve a knowledge of chemical relations, that a good 
chemical course is the best foundation for success in this pro
fession. 

Bacteria just at the present time are attracting much attention 
in the problem of plant nutrition, but the changes brought about 
by these little organisms are largely chemical changes and they 
are really microscopic: chemists working in nature's laboratory. 
Therefore, the bacteriologist should have a good chemical knowl
edge in order to under,;tand the work of his little assistants. 

The economic entomologist is dependent on chemistry for his 
insecticides, the plant pathologist for his fungicides and culture 
solutions, and the biologist for his antiseptics and an::esthetics. 
\Ve do now and have always believed, in a chemical training 
for what we consider the highest position in the agricultural 
profession, that of an experiment station director, and to sub
stantiate this claim we can cite some of the most successful 
directors in this country and Europe who were trained as 
chemists. 

Director W oods-l said that 35 years ago the first agricul
tural experiment station in America was established in Con
necticut. It so happened that it, as in the case of the Maine 
station, was dependent upon the charities of a college for a 
home. And it also so happened that I entered that college as 
a freshman and began to hear about the experiments and about 
the men who were w=• ,-king in the Connecticut Experiment Sta-
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of agriculture here and was for the first three months the 
Director of this Station. Professor Walter Balentine was a 
man who contributed enormously to the Maine agriculture the 
short time that he was here. It is one of those things hard 
to understand and well nigh impossible to accept that in the 
accidents of life a man like Walter Balentine is taken out of the 
activities when he has just begun to labor in a field where he 
,vas greatly needed. And so for a moment I would like for 
us to stop and pay a passing tribute to this man who in those 
first clays, before the director of the Station could arrive, acted 
as its director. 

T,Yo years later, when I was a Junior, there came to that 
Connecticut College to assist in the work begun in that first 
American Experiment Station, a young chemist with whom I 
was associated in work for the year. The friendship then 
formed has strengthened as the years have gone on. Having 
something of a common training and many ideas alike, it was 
possible when I came here to succeed him, to follow the lines 
that he had so thoroughly blocked out. 

No graduate of this College has contributed more to its 
_honor, to its success, or has given more luster to its name than 
the first director of this Station. I told him when I met him 
in Boston last week that he could never understand how grati
fied I was when I received his letter saying that he could come 
to give this address. I would hardly know where to have 
turned for a man equal to the occasion if we could not have 
had Doctor J orclan. 

It is with great pleasure that I introduce Dr. W. H. Jordan, 
the best known alumnus of this University, the first director of 
this Station and the present director of the New York State 
Agricultural Experiment Station. 

CONDITIONS WHICH LIMIT AGRICULTURAL EFFICIENCY. 

Whitman Howard Jordan, Sc. D. 

This occasion is one that appeals strongly to my sense of 
personal relationship. The real gratification that I experience 
in participating in this event, to which I frankly confess, has 
its source very largely, I am sure, in past associations. I can
not forget. I would be ashamed to forget, that this is my native 
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State, and this. my Alma ~fater. It is not mere sentiment to 
declare that he \Yho is not conscious of an abiding kinship with 
tbat land on whose soil eight generations of ancestors have 
lived during more than two and a half centuries, has lost a 
precious birthright, and is an Ishmaelite indeed. Nor is he less 
degenerate who forgets his indebtedness to that institution 
,vhere he attained a larger vision of life and its possibilities. 

I am also moved by the thought that at this time, when we 
celebrate a recognized achievement, I am permitted to meet 
with friends, ,Yho labored with prophetic zeal during years of 
sewre trial and discouragement in the organization and devel
opment of new agencies that now occupy a conspicuous place 
iF conserving and promoting our national well being. Those 
of yon who haw confronted popular misunderstanding, be
seeched legislatures ancl campaigned the State, in the interests 
of a more enlightened agriculture, may be pardoned a feeling 
of exultation, now that even the great universities of the land 
arc eagerly announcing their devotion to the cause of agricnl
tt1ral education, and the captains of inclnstry are insisting that 
the prescnation of our national strength rnnst be accomplished 
through a ,1iclespreacl education of the rmal people in the 
facts and principles of a rational farm practice. It i:; not toq 
much to claim that a readjustment of educational means and 
methods, the es5entials of which ,vere embodied in the Morrill 
Act of 1862, has been sJo,wly but surely preparing the people 
of this nation to understand, and effectively meet, the great 
conseryation problems that are now forced on us through the 
profligate waste of our vast resources of soil, forest and min
erals. It seems to me that Dr. Fernald and those who were 
his co-workers more than forty years ago in initiating :in epoch
making type of education should now regard ,vith much satis
faction the fruit of their labors. 

But our interest today is in a single institution and a single 
state rather than in questions of national scope. It is twenty
fiye years ago last Thursday since Governor Robie signed the 
act that created the Maine Fertilizer Control and Agricultural 
Experiment Station. I had the honor, as you know, to be the 
first director of the station, the fourteenth of its kind to be 
established in the United States. My connection with the insti
tution, which covered a period of eleven years, was initiated by 
a telegram received by me at State College, Pennsylvania, in 
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::\farch, 1885, from Hon. S. L. Boardman, announcing that the 
station ,ns to be organized and asking if I would become its 
chrector. I quickly concluded to accept the offer, a decision that 
I have never regretted. Because I could not at once leave my 
clutics at the Pennsylvania State College, Prof. \Valter Balen
tine consented to become Acting Director of the station for 
three months, a position which he could not have filled more 
faithfully and successfully had he expected to permanently 
assume the directorship of the institution. vVhen I reached 
Orono late in June Prof. Balentine transferred the work to me 
i11 excellent condition and placed at my service wise and helpful 
counsel that proved so valuable to me during the years, all too 
frn·, that I \\'as permitted to have him· as an associate. 

Although I was the first director of the station I was not the 
first actiye and permanent member of ·its staff. Mr. James M. 
Bartlett, who was associated with me in chemical work at the 
Pennsyh-ania State College, was elected Assistant Chemist to 
the l\Iaine Station in April, 1885, and at once left Pennsylvania 
to take up his new duties, and during the entire existence of 
the station he has been a faithful and efficient member of its 
staff. The only time at which I knew him to be in clanger of 
lcsing his position was a few strenuous moments following his 
persistent attempt to administer a wash bottle baptism to Presi
dent Gilbert and Dr. Fernald when they were vainly trying to 
repel his purpose and pay an official visit to the station labora
tcn·. If you ask him about the event doubtless he will be able 
to recall it. During the first year of the station's life two other 
1,1embers were added to its staff, Prof. L. H. Merrill and ·Prof. 
Gilbert .\. Gmvell, both of whom served the institution for a 
long period. 

Those of you who know the Maine Experiment Station only 
as it no,,· exists with its generous maintenance fund, its able 
staff, its nried activities and its established influence in many 
clirecti-om. can have little realization of the circumstances that 
;:itternlecl its formation and early efforts. I want to present to 
you as best I can a picture of the station as I knew it in its 
infancy. That was a day of small things. The Board of Man
agers \\'as small in number, being composed of only five mem
bers, but when I name those men, Prof. \Valter Balentine, Hon. 
Z. A. Gilbert, Hon. S. L. Boardman, William Downs and Ben
jamin F. Pease, you will see that it was not small in courage, 
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or 111 its purpose to make efficient the institution placed in its 
charge. 

As evidence of the loyalty of purpose of this first station 
board I may refer to the fact that nearly all the samples of fer
tilizers analyzed by the station in the spring of 1885 were col
lected in various part of the State by Prof. Balentine, Acting 
Director of the station,, and Mr. Gilbert, President of the Board 
of l\fanagers. \iVhoever has done this disagreeable work can 
realize that these men who were connected with large affairs 
were making a great personal sacrifice in order to promptly and 
effectively accomplish the ends for which the station was organ
ized. The spirit of economy in which this was done is shown 
by the fact that it cost only $37.82 to collect thirty-four sam
ples taken at points all the way from Presque Isle to Portland, 
a refreshing example of economical public service which I trust 
is not yet considered as old-fashioned in this State. 

But if the Board was small it ,vas numerically on a par wiLh 
the funcl which it had to expend. I suppose the Maine legis
lature considered that it took long chances in turning over 
annually to the new institution as much as five thousand dol
lars, and was induced to do so, I fancy, largely by keeping to 
tc, front the argument of the commercial advantages of inspect
ing various commodities rather than the value of scientific in
ql1lry. \Ye have been slow to see that a body of well founded 
knmyledge is our most valuable agricultural asset. \Vith so 
small a fund you can easily understand that at first the station 
,ras not a very pretentious affair either in the space it occupied 
or in its equipment. My office, and the only office, was Room 
?\o. 7 in \Vhite Hall, that first college building, well remem
bered hy the older students, that subsequently disappeared in 
smoke and ashes, a fate that it would have met earlier had not 
I one day extinguished a blaze in Prof. Hamlin's class room 
caused hy his thoughtfully depositing a wooden model close 
behind a rampant sheet iron stove. In this office I was my own 
stenographer, clerk, bookkeeper and editor, but how my salary 
was divided between my several functions was never deter
mined. I do remember that it did not impress me as large 
enough for a composite salary. The station chemical laboratory 
Kas a room in the east end of the college laboratory partitioned 
off from the space occupied by students. In this room, what 
time we were not in the basement wrestling with Prof. Aubert's 
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fellow ,vorkers in ,vhatever chemical analy:ces were performed. 
~nrcly it was a clay of small beginnings when we all served in 
any capacity that the furtherance of our work demanded, 
whether ,vith the workman's tool or with the crucible and 
balance. 

But the station under its original form of organization had a 
brief Ii fe of less than three years, for on October r, 1887, it 
passed out of existence and early in 1888 was reorganized on 
a broader and more liberal basis as a department of the Maine 
State College. During this preliminry period we had a dimin
utive staff and limited resources. Because the station came 
into existence during the adolescent period of station develop
ment in this country, and with a staff handicapped by both phy
sical and official adolescence, it would be too much to say that 
our efforts produced a marked effect in J\Iaine agricuiture, but 
we worked earnestly and followed the best light we had. In 
the first two years, we published three very modest reports and 
twenty still more unpretentious newspaper bulletins. A few 
clays ago I explored my library and found copies of these docu
ments, .some of which I have brought to show you. I shall not 
forget the remark made by the President of the Board at the 
dose of its final meeting. As we rose to leave the room, Mr. 
Gilbert said, "'vV e have the satisfaction of knowing that we have 
expended every dollar of the State's money honestly and for the 
pnrposes for which it was appropriated." 

In March, 1887, a long hoped for event occurred which was 
the passage by Congress of the Hatch Act, appropriating an
nually $15,000 of federal money to each state and territory for 
the purpose of maintaining an agricultural experiment station. 
I do not know how other station directors were affected, but I 
was exultant, boisterously so. I saw ahead days of peace and 
plenty, devoid· of the annual period of anxiety when a new and 
often skeptical legislature must be labored with to secure the 
continuance of a necessary maintenance appropriation. The 
stability of the federal aid to state stations, without effort on 
the part of incliviclual institutions, is a proper cause for devout 
tl,ankfulness. It is most irrational, indeed it is most unfor
tunate, when the head of a state educational or scientific insti
tution, because of a periodical legislative campaign, is eom
pellecl to endure great anxiety and a drain upon his energies 
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that should be wholly expended in other directions. If an in
stitution is worth maintaining at all it is worth placing on a 
permanent and definite basis that admits of the operation of 
continuous and uninterrupted plans. In several states, college 
presidents and station directors have been criticised for fre
quenting the halls of legislation, but their critics do not realize 
how dependent upon such activities of these officials have been 
the development and progress of agricultural education and 
research. These public servants have done this work because 
a system of annual or biennial appropriations have rendered it 
necessary, and in many cases, because no one else would or 
could do it. 

The Hatch fund became available early in 1888 and with it 
came a new station building, an enlarged staff and broader 
act1v1t1es. From that time the station has made steady prog
ress, I believe, in efficiency and in its helpful relation to Maine 
agriculture. It is safe to say that all phases of agricultural 
l)[Oduction in this State are handled more intelligently because 
the station has existed. I congratulate my long-time friend, 
its director, and his staff, upon their achievements. I will not 
further ask your attention to the detailed history of the station 
and its work but will pass to the consideration of my subject 
as announced. 

"THE CONDITIONS THAT LIMIT AGRICULTURAL EFFICIENCY." 

In discussing this subject I shall deal with it largely in its 
relations to the State of Maine. ·what, then, can we say of 
Maine as a field for the operation of those agencies, educational 
or otherwise, that i11ake for the betterment of its rural people? 
But before we consider Maine agriculture specifically, and espe
c:ally before we discuss the factors that for the future will de
termine agricultural efficiency, we should bring to mind certain 
great economic and social changes that have produced a marked 
effect in the entire group of eastern states. 

New England agriculture and the farm home are profoundly 
different from what they were a few decades ago. Up to 1850 
and later the agriculture of the eastern states was very general 
in its character and included a g-reat variety of products that 
were needed for home consumption and to satisfy the varied 
needs of nearby markets. General farming was the order of 
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decades following it, there occurred in our western country 
the most rapid and extensive opening up of new lands for agri
cultural purposes that civilization ever witnessed. In half a 
century the center of our population and of our improved farm 
l;,nd mowd from \Vest Virginia to the middle west. Rapidly 
developing railroads, two hundred thousand miles being built 
between 1850 and 1900, not only carried settlers to the prairies 
but transported their vast output of corn, \\·heat and cattle to 
eastern markets. 

Accompanying this enormous expansion of our productive 
areas and indeed as an essential part of it came the develop
ment of labor-saving machinery which either destroyed or 
greatly minimized the industrial activities of the farm home 
and small village and centralized manufacturing, even of agri
cultural commodities, in factories mostly located in the centers 
of population. The spinning wheel, the loom, the churn and 
the cheese vat have disappeared from the farm home, and the 
shoemaker, the tin knocker and the grist mill are no longer 
found in the small village. Home-raised flour, home-spun 
jackets. linsey-woolsey dresses and boots from the nearby cob
bler no longer have much place in the economies of the rural 
family. In short, the farm has lost much of its economic inde
pendence and now must resort largely to an exchange of com
modities for meeting its increasingly varied needs. 

Another modifying clause has operated in New England from 
the clay the first new lane\ was cleared up to the present time. 
Just as ignorance, indifference or unscrupulous greed have 
c\evastatecl the nation's yvealth of waterpower, forests and min
erals, so many farmers, blind to their own interests and un
moved by their obligations to promote human ·welfare, or else 
mentally unequal to sound agricultural practice, have been 
profligate of the fertility of their soil. The settled portions of 
~ ew England present a nriecl panorama of depleted farms 
scattered among those that are still prosperous, a condition that 
is intensified by the practical abandonment of rugged area 
\\·hich under existing conditions no longer furnish a margin of 
profit from tillage. 

\Ve must also reckon with the ideals that have prevailed 
around the firesides of New England farm homes, for even 
tbere industrial and corrimercial conquest and professional sue-
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ccss haYC been exalted. and the imagination of the farmer boy 
has been fired with visions of power and eminence in the midst 
of the great we rid beyond. 

The several economic changes I have enumerated, assisted 
by the unequal contest in legislative halls and in commerce be
tween unsyndicated agriculture and syndicated industrial inter
ests. haye caused certain far-reaching results. New England 
and ::\fiddle State farmers could not meet western competition 
and during the last decades of the nineteenth century they suf
fered serious business hardships because they were unable to 
at once abandon old lines of production and enter upon new 
enterprises that were profitable. This immense expansion of 
om cultivated lands and the competition that rapid and cheap 
transportation bas made possible between widely separated 
points not only depressed eastern agriculture but caused a read
jmtment of the areas cf particular farm products according to 
special soil and climate adaptations and business opportunity. 
:\' ew England must now produce that with ,vhich the west can 
least successfully compete. 

_-\gain in the twenty years between 1880 and 1900 the open 
conntry of the eastern states became seriously depopulated. 
During this period the population of New York, the state in 
,,·hich I live, diminished 730,000 in places of less than 4,000 

persons, and in Maine the decrease was more than 70,000 over 
roS:~ of all her people. This result, clue to a depressed eastern 
agriculture, the attraction of western homesteads, the central
ization of industrial life in the cities, and the commercial spirit 
tl,at has seized us, was inevitable. It was merely a distribution 
of population on the basis of opportunity, and no amount of 
sentiment, or philosophy or education, could have stopped it 
or very much modified it. A great deal has been written dur
irg- the past few decades about keeping the boys from leaving 
the farm, and various causes for this desertion of the soil have 
been assigned. Appeals have been made to fathers and moth
ers, to the schools and to the college of agriculture to cure this 
agricultural unregeneracy on the part of farm boys and girls, 
but nothing could have neutralized the powerful influence of a 
widespread readjustment of business and the young men and 
women went where conditions forced them to go, in fact where 
many of them were needed. 



And here I take the opportunity of saying what should in all 
justice be said in defense of the early workers in this college 
of agriculture. During the first thirty years of the life of this 
institution the boys who entered here, in the exercise of their 
inalienable right of choice, had a perverse way of electing to 
study engineering in some of its phases rather than agriculture. 
Because this was so, various persons from the platform and in 
the press, being possessed of a degree of ignorance that is essen
tial to severe and unmodified criticism, declared that the fault 
was with the administration of the college, that its faculty was 
not in sympathy with agriculture and deliberately led the young 
n~inds under its care into the by and forbidden paths of engi
neering and the studies that had always been a part of the older 
curricula. 

Those of you who are familiar with the history of those 
earlier clays know that this criticism was not just. You know 
tLat bona-fide agricultural students were enthusiastically wel
comed as an oasis in a desert of engineering proclivity and were 
given all the opportunities that the means and the equipment of 
the college afforded, because the presence of such students was 
the surest way of convincing the public that the institution was 
fulfilling its real function. I assert that no men have ever 
espoused the cause of agricultural education who were more 
loyal or zealous in the performance of their duty than wer~ 
those pioneers in a work beset with inexperience, crude peda
gogical tools, public prejudice and untoward economic condi
tions. I give all honor to the teachers of today with their class 
rooms full of students of agriculture, but I want them, with 
humble minds, to remember that in educational means and 
methods they have entered into the fruit of other men's labors, 
that the tide of economic affairs is in their favor and that had 
they begun their work forty years ago they would be fighting 
a battle instead of enjoying a victory. In those earlier days, 
the college of agriculture and the business of agriculture were 
in the grip of powerful and far-reaching influences that neither 
could nullify, and the depopulation of the farms and the lack 
of population in t:1e agricultural class rooms, were due to the 
same general causes. Let us rejoice that a new day is here 
with a returning tide of interest in the land. 

But I have digressed from my theme. I return to it to say 
that the most serious result of the conditions I have outlined has 



been the depression of the social Ii fe of the rural people, per
haps less marked in :'.11aine than in some other states partly 
because of the dominant influence of the grange. But that this 
depression is a fact to be reckoned with in at least portions of 
\Tew England no student of rural life doubts. The rural church. 
\Yhile feeling the effect of the departure of ecclesiastical author
ity and of a marked change in religious thought, in the decline 
of its vigor and influence may be taken as an expression of a 
general change. \Ve cannot deny the fact that a half-century 
ago, before the days of rapid communication, the isolation of 
the small but widely distributed centers of rural population was 
favorable to the maintenance of home enterprises and of such 
social activities as were adapted to country life. The attention 
of the people was concentrated upon home institutions into which 
flowed the industrial and social energies of the surrounding 
community. Now rural life is more or less drained of its social 
energy, for both commercially and in matters of human interest 
its attention is fixed upon those centers of population to which 
it has come to sustain a more or less suburban relation. \Ye 
now need a redirected rural Ii f e that socially centers upon itself. 
I am one of those who !10ld that the degree of success attained 
in the development and maintenance of an ele,·atecl and attrac
tive human environment for the farm home will more fully 
determine the future of ~~merican agriculture than wiil the 
spread of vocational knowledge. 

\Vhen we come to consider ;\/[aine alone, it cannot be said that 
she has escaped the influences of the changes I have outlined. 
X evertheless her present ~:tatus is most encouraging. First of 
all, notwithstanding its agi:,, 1\faine is still an agricultural state. 
ancl in this respect compares very favorably even with those 
great farming states of the middle west which New England 
helped to settle. In 1900, 63.8 per cent of her population was 
classified as rural while the fig·ures for other states were, Ohio, 
55.2 per cent, Illinois 49 per cent, Iowa 79.5 per cent, l\Iichigan 
62.8 per cent and \Visconsin 6.3.5 per cent. These figures mean 
that, like certain great agricultural states, the majority of your 
population is dependent upon the soil for a livelihood. 

In one most important particular Maine stands pre-emii1ent 
among all her sister states. The census of 1900 showed that 
93.8 per cent of her farms were tilled by their owners, and that 
the same percentage of farmers owned farms, figures equalled 



by no other state. The rental system has secured little hold on 
Maine agriculture, a fact of great significance as regards the 
character of her rural population both now and in the future, 
even if the individual farms are small. It is the permanently 
established families, devoid of the itinerant habits of the rent
ing farmer, that give stability and character to our rural popu
lation. It is the man who tills his own farm who is likely to 
dignify his citizenship by an active and intelligent interest in 
the affairs of his communty and his state. It is the family 
hearthstone, sacred to the memory of many generations, that 
inspires us with love of home institutions. This good state will 
possess agricultural strength as long as its farm homes rest 
amidst their own unencumbered acres. 

I think it is not flattery, but only a just estimate to say also 
that :\Taine possesses a comparatively high grade farm people. 
This assertion may not be susceptible of exact demonstration, 
but I regard as convincing proof of the accuracy of this state
ment the remarkable number of successful business and profes
sional men all over our land who are the product of Maine 
homes. Such men are not the children of intellectually and 
morally inferior parents. \Vith the situation that now prevails 
and with agricultural and business conditions rapidly becoming 
more favorable to farming in the North Atlantic states, you 
haye every stimulus for abandoning depletive methods and en
tering more fully into a constructive agricultural policy. 

This policy must be as broad as are the needs of agriculture, 
both vocational and social, and should be directed to certain 
general ends among which the following seem to be important: 

(I) If the waste of our soil resources is to be stopped and 
agriculture enter upon the policy of reconstruction, farm prac
tice must be brought more fully under the direction of scien~ 
tific methods. 

( 2) The day has come when this state must increasingly 
develop a specialized agriculture that takes account of soil, cli
mate and business adaptations. There is no better sweet corn, 
potatoes, dairy products or apples than are produced in Maine. 
Ir. some directions you are doing well, but you can do much 
better. I know of no more striking example of a shortsighted 
policy, or rather lack of policy, than your largely undeveloped 
possibilities of apple culture. 
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( 3) The broad business relations that agriculture sustains, 
and which may be so profoundly modified by organization and 
legislation, both state and national, point to the need of edu
cating farmers to an intelligent community of action directed 
toward well defined and carefully considered ends. This re
quires on the part of the individual wide vision and a broad
n:iinded appreciation of the conditions essential to business suc
cess. The intensely individualistic and unassimilable farmer is 
not in adjustment with his clay and generation. 

( 4) The social consciousness of the rural people should be 
more folly aroused and directed to higher social aims, to the 
encl that country life institutions may be re-established. 

I shall not attempt to discuss in detail how these results are 
to be reached but shall try to point out rather certain considera
tions fundamental to the work of the college and station. All 
our efforts to promote agricultural efficiency, if they are to 
amount to anything, must focus on the individual. It is a 
fundamental truth, indeed it is axiomatic, that the art of agri
culture and the returns to the farm both materially and socially. 
will never rise higher than the level of the men who own and 
manage the land. No other class and no outside forces or 
devices can impose prosperity upon the farmer. The initiative 
is with him. If he wishes for better conditions for himself and 
his family they must proceed largely out of his own efforts. 
Neither the college of agriculture and its experiment station, 
nor any other agency can lift him over certain obstacles to suc
cess. It is a question of personal acquirement and endeavor. 
The remark is current that the only way to redeem or build up 
agriculture is to make it more profitable. What agency is it 
that will make agriculture more profitable? Will government, 
will laws, will institutions, will propaganda? These may stim
ulate action, may even create opportunity, but you must have 
men that will respond to stimulus and that are capable of enter
ing into opportunity. The great paternalistic agencies of gov
ernment will serve their highest purpose, not in mere gratuitous 
help to farmers which may breed a wrong attitude on their part, 
but rather in arousing personal initiative and endeavor. This 
means that educational efforts of some kind or other wil( b~ 
our chief dependence in accomplishing agricultural betterment 
whether we seek a more intelligent farm practice, more favor
able social conditions or juster laws. 
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And a great educational movement is here, one that is rapidly 
enlarging. It embraces in its sweep the university, the school, 
the church, the grange, agricultural organizations and even the 
railroad train, whose efforts _include the college class room, short 
winter courses, farmers' institutes, convention meetings, station 
bulletins, extension literature, demonstration farms,-in fact an 
almost bewildering variety of activity. The significant fact, the 
fact that should arrest our attention just now, is that this effort 
is very largely of a popular character, the distribution of highly 
diluted information. Not only is this information greatly atten
uated but taken as a ,vhole it presents an unspeakable confusion 
of sound knowledge and unwarranted inference and opinion. 
Much of its is exploited in the name of science but has no sci
entific justification. '1 here are some self-ordained priests of 
science who teach strange doctrines. This kind of endeavor is 
absorbing much energy on the part of the college of agricul
ture, and to some extent, of the experiment station. 

Now these institutions are fixed and permanent agencies. 
They are here to stay, with an enlarging influence and useful
ness as time goes on. It is important to inquire, therefore, 
what is their true and most useful function, whether the almost 
resistless tide of popular agricultural propaganda is to carry 
them too far away from certain essential functions in promoting 
agricultural betterment which only they can exercise. I say 
this because there is, and always has been, more or less con
fusion in the public mind concerning what the college and sta
tion should be expected to do, and the experiment station espe
cially has been coerced into efforts that do not belong to it. I 
am inclined to think that Maine has largely escaped this mis
application of its station's activities, and if so, it is a matter for 
congratulation. Do not abandon your wise attitude. 

Every department of human endeavor, agriculture no less 
than any other, needs as a basis of safe practice a body of well 
grounded knowledge. The greatest and the most permanent 
acquisitions that have come to agriculture as an art during the 
past fifty years are the outcome of profound scientific studies 
,nd our future success in conserving and developing the funda
mental resources of this nation will depend largely upon our 
increased mastery, through increased knowledge, of the matter 
and energy of the physical work. Knowledge is a limiting fac
tor in all human endeavor. It is the function of the station to 
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acquire knowledge agriculturally important rather than dis
tribute. The station iis not a teaching agency either in the 
academic or popular field. If the investigator is not to be de
frnded in the continuous and uninterrupted use of his time in 
the study of problems, but is to be submerged by the demands 
of a popular educational campaign, as is the tendency in some 
states, his value in the field of research will be practically de
stroyed. His appearances at farmers' institutes, grange meet
ings and other popular gatherings should be judiciously limited. 
The farmer has a wrong point of view when, as is so often the 
case, he measures the value of a member of a station staff by 
the frequcnecy and success of his platform appearance,;, Such 
an estimate is a failure to understand that agricultural j)ractice 
bas no greater need today than an enlarged vision through more 
and ,afcr knO\declge,. ancl that a new truth may have vastly 
greater value than many vdnmes of pleasing addresses. 

There is no less reason for solicitude concerning the work of 
the agricultural college. Some days ago I took part in a con
ference of a few men, four of whom have developed with nota
ble success the agricultural colleges of departments under their 
care, and they were of one opinion concerning the critical need 
in the existing agricultnral situation, viz., that it is an adequate 
scpply of well trained investigators, teachers and leaders. The 
fact is, experiment stations are inadequately supplied with men 
competent to enter the field of inquiry, the number of college 
teachers ,vbo have made a notable success in the agricultural 
class room is surprisingly small and the supply of trained and 
well equipped minds available for service in carrying on the 
widespread efforts of popular education is much below the de
mand. These are fundamental weaknesses. 

The relations between sound learning and the farm are not 
unusual or peculiar. It is as essential to agriculture as to any 
other vocation, that its activities shall be related to centers of 
intellectual stimulus and acquirement, where studious minds shall 
deal with truth under well organized and searching academic 
methods, and where students shall be trained to be safe and 
conservative exponents of agricultural science. The shifty va
porings of mere opinion arc just as dangerous to agriculture as 
they would be to the practice of engineering. Moreover, the 
man destined for leadership in agriculture should be broadly 
equipped. Narrow technical training that ignores human rela-
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tions is not adequate to meet the economic and social problems 
now involved in agricultural betterment. Mere vocational effi
ciency never has become the measure of a broadly useful man 
or of a strnng community, and never will. Do not think that I 
deprecate the popular educational efforts that have proved so 
useful in this and other states. I would not have less of them 
but I would have them rest more fully on a substratum of sound 
knowledge and safe thinking, which it is the function of the 
college to build. The investigator in his laboratory and the 
teacher in his class room may receive less of popular apprecia
tion and approval than those workers who meet the public, but 
they may rest content in the assurance that their labors are 
supremely important. 

I am confident that these functions of the experiment station 
and the college, the importance of which I have been trying to 
set forth, will be magnified as time goes on. We are coming 
to see, with surprising tardiness, to be sure, that the college is 
but a single factor in a great agricultural movement and that 
it does not occupy the whole field of agricultural education, and 
cannot do so. The needs of a majority of our youth must be 
met by other agencies. Notwithstanding their great useful
ness, these agencies must be something else than the farmer's 
institute and agricultural press whose discussions are too con
flicting and partake too largely of mere personal opinion to 
effectively diffuse a body of well organized knowledge. The 
secondary school, whether the academy or high school, and 
even the grades below these, must be readjusted to a type of 
instruction more effective in meeting present day demands be
fore we shall establish a widespread, systematic and well scru
tinized knowledge of the environment of farm life. Some day 
we shall remove from off the face of the earth the apology for 
a schoolhouse that now stands in every township and substitute 
space and materials for instruction in the realities of human 
life and activity, and we shall train teachers to utilize these 
facilities. When these things are done for the schools, when 
educational work of the more popular kind becomes organized 
sc as not to divert the energies of the investigator· and the col
lege teacher, then we shall have a division of effort among 
several agencies that will make for the higher efficiency of 
them all. 
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Do not think that I would have college divorced from the 
effort of extending knowledge in a popular way. Indeed, I 
regard it as wise that extension teaching is being placed more 
and more under the direction of the agricultural colleges, be
cause there is coming rapidly a profound change in the means 
and methods of such teaching. The old farmer's institute, that 
useful agency that has been the arena of much speaking and 
little real demonstration, is bound to pass away and the day 
of object lesson instruction is coming, a method that requires 
the services of technically trained men. Over twenty agri
cultural colleges have established extension teaching depart
ments .. or their equivalent, and if the bill now before Congress 
becomes a law the object of which is to aid the colleges by 
federal appropriations to enlarge their extension work, such 
teaching will undoubtedly pass into the bands of college depart
ments organized for that purpose. 

But we should make no apologies for the past. The means 
and methods of agricultural education are being developed 
through experience that is inevitably attended by mistakes. 
Nevertheless, since our crude beginnings a half century ago 
we have attained an epoch-making success that is exercising a 
profound influence on the policy of all educational institutions 
from the primary school to the university. VV-e shall be wise 
if in all the readjustments through which we are passing, we 
hold fast to the one ideal that has exalted all education worthy 
of the name, the cultivation and perpetuation of those attributes 
of human character that are the most precious fruit of a Chris
tian civilization and are the ultimate defence of all our inter
ests both material and social. 
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BRIJ<'.F HISTORICAJ, SKE'fCH OF THE MAINE AGRICULTURAL 

EXPERIMENT STATION. 

The Legislature of 1885 enacted a law establishing the Maine 
Fertilizer Control and Agricultural Experiment Station. The 
purpose of the Station as defined in Section r of the act wa-; 
as follows: "That for the purpose of protection from frauds 
in commercial fertilizers, and from adulterations in foods, feeds 
and seeds, and for the purpose of promoting agriculture by 
scientific investigation and experiment, the Maine Fertilizer 
Control and Agricultural Experiment Station is hereby estab
lished in connection with the State College of AgTiculture and 
Mechanic Arts." The act was approved by the Governor 
March 3, 1885, and early in April the Station was organized 
with a director, who was also chemist, an assistant chemist, 
and an assistant in field and feeding experiments. 

It depended for its quarters upon the hospitality of the Maine 
State College. A chemical laboratory for the Station was par
titioned off from the Maine College laboratory and supplied 
with apparatus. Part of the dairy room of the College was 
fitted np with apparatus for use in experiments involving the 
handling of milk. A part of the new barn just erected by the 
College was turned over to the Experiment Station for feed
ing experiments and was fitted up with stalls, scales, etc. Field 
experiments were started by laying off about three acres of 
land into blocks, and box experiments for growing plants were 
also begun. 

While the principal object of the establishment of this Sta
tion was the maintenance of a fertilizer control, in the first 
months of existence lines of investigation were entered upon, 
many of which have been continuously followed by this Station. 

The Maine Fertilizer Control and Agricultural Experiment 
Station existed about two and a half years and issued 26 bul
letins and 3 reports, the former being published only in the 
leading papers of the State and the latter as a part of the report 
of the Maine Board of Agriculture. Upon the passage by 
Congress of what is known as the Hatch Act, establishing agri
cultural experiment stations in every state, the Legislature of 
1887 repealed the law of March 3, 1885, by an act which took 
effect October r, 1887. It was expected at the time this act 
was passed, that by October first a station would be in opera
tion under the provisions of the nati0n~1 law. This did not 



prove to be the case, owing to the failure of Congress to appro
priate money, and had not the College assumed the risk of 
adnncing the funds to pay the expenses of the Station, work 
would have ceased on the date in which the old station law 
stood repealed. As it was, work was continued until January, 
1888, when the station force disbanded to await the action of 
Congress. It was not until after the passage of the deficiency 
bill early in February, r888, the funds became available for the 
payment of the expenses of the year 1887-1888. Prior to this, 
the Maine Legislature of 1887 had accepted the provisions of 
the Hatch Act on the part of the State, and at the meeting of 
the College Trustees in June, 1887, the present Station was 
organized as a department of the College by the election of a 
director and two other members of the staff of officers .. 

r\t a meeting of the trustees, held February r6, 1888, a gen
eral plan for carrying out the provisions of the Hatch Act, 
involving the expenditure of $15,000 per annum, was presented 
tu the Board of Trustees and was accepted by them, and the 
('.evelopmcnt and management of the Station under this plan 
,vas placed in the charge of a Station Council, made up of the 
President of the College. the Director of the Station, the heads 
of the various departments of the Station, three members of 
the Trustees and a representative from each of the State agri
culture organizations. 

The Station Council meets once a year. At this meeting, the 
Director and other members of the station staff outline the 
work which has been undertaken in the past year and make 
recommendations for the following year. Such of these a,; 
commend themselves to the Station Council as well as sugges
tions from that body are approved and the Director is instructed 
to carry them out in detail. The appointment of members 
of the staff is made by the Trustees, and the recommendations 
of the Council are subject to their apprm·al. 

The Director is the executive officer of the Station and 
passes upon all matters of business. The members of the staff 
have charge of the lines of work which naturally come under 
their departments. 

The Station has pub:lished 25 Annual Reports, aggregating 
5500 pages, over 200 bulletins ranging from a single page to 
75 pages or more, and nearly 400 miscellaneous publications, 
chiefly circulars of information. Space will not permit an 
enwneration of the lines of work undertaken and reported. 
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Harry McLean, 1894-1895. 
Walter Ja, 1895-1896. 
B. R. Mosher, 1896-1899. 

Blanche F. Pooler, 1go6-
Lottie E. }1cPheters, 1go8-• 
Harry M. Woods, 1909-1910. 

ASSISTANTS, ETC. 

Henry A. Millett, 1900-
Frank D. Sterry. !907-1909. 
John Summers, 1909-
Alice W. Averill, 19o8. 
Harry Alexander, 1910-




