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.\NNUAL REPORT OF THE COMMISSIONER OF 

AGRICULTURE. 

The year 1910 has brought a good degree of prosperity to 
the farmers of Maine. This is an indication of the general 
prosperity of the State, as '•\Vben the farmers prosper all other 
pursnits likewise prosper.'· The results of the steady progress 
and development in the science of agriculture, which have been 
greater during the last ten years than in the twenty years that 
preceded them, arc seen in all the farming communities. The 
necessity of acquiring a knowledge of the principles which 
underlie their farm operations, and conducting their farming 
on a hu~incss basis, is well recognized by the majority of farm
Cb. The idea of co-operation in their efforts is constantly 
gaining· gro~md, and rnanx co-operative associations have been 
organized during the past year. The principles of co-operation 
arc as applicahle to the farmer as to the members of any other 
p:irsuit or profcssio:1, and much benefit is sure to accrue from 
11niting their efforts. 

With all the aid that the United States Government is giving 
t<J the agricultnral population, directly and indirectly, and that 
received from the State, and the many organizations in the 
interest of ag-rirnlture, there is no reason why the farmers
:;hmilcl not take courage ancl avail themselves more of their 
n1,portu11itics. 

Tlut there is an increasing interest in agriculture in this 
State is manifest from the numerous inquiries received by this 
Department from parties all over the country, for information 
in rcg:ird to procuring l\faine farms, the best sections for dif
ferent lines of farrnin6, etc. It is evidently a widespread opin
ion that l\faine is a good state in which to follow the pursuit 
of agricnlturc. 

FARM CROPS. 

The abundance of rain in the early part of the season assured 
to the farmers a bountiful hay crop. Owing to the severe 
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drought of the two preceding seasons, it was thought that it 
would take several years for the grass fields to be restored to 
their natural vigor, so that they would produce as much as 
formerly, but the recovery from the drought was surprisingly 
rapid. Those fields of clover that seemed to be practically 
ruinecl were revived by the warm, wet season to an extent 
almost beyond belief. The farmers of the State have not 
received such a large hay crop for years. The lesson learned 
from previous short hay crops was heeded, and an unusually 
large acreage of forage crops for summer and winter feeding 
was planted, from which a good supply was harvested. Large 
crops of small grains were also raised; and the question now 
confronting the farmer is that of finding more stock to which 
these crops can be feel. 

The acreage of potatoes was equal to that of last year, and 
the weather conditions in the great potato county of the State. 
Aroostook, were far superior to those of last season. An 
abundant crop of potatoes was raised and while in some sec
tions of the State rot has been reported, as a whole the crop 
is in better condition than last year. Potatoes are bringing a 
fair price, and the indications are that they will be disposed 
of at a price above the average of the past few years. 

A very much larger acreage of field corn was planted ancl 
the yield and quality are much in advance of former years. 
The acreage of sweet corn was also much larger than the aver
age and as a whole the crop was better than any that we have 
r,aised for many years. The season has been favorable and 
this year's sweet corn has been a very profitable crop for the 
farmers. The price received at the factory for the corn pro
clucecl on some of the best acres was more than $mo, and very 
many acres brought from $85 to $90. There ·was also a great 
yield of fodder. 

nu: l\IAINE ORCHARDS. 

The apple crop in some parts of the State was very light. 
'Phere have been a few reports from the central and southern 
parts of the State of a fair crop of apples of good quality, but 
011 the whole, throughout the State, not much more than fifty 
per cent of the usual crop was harvested. The small crop of 
this year, however, has not discouraged the orchardists. The 
Gregory gift and the prizes following this, and the special fruit 



REPOR1' OF THE COMMISSIONER. 5 

i1,stitutes that were held in the fruit sections early in the year 
have aroused an interest and enthusiasm in the orchard indus
try such as we have never seen before, and farmers in all the 
fruit sections of the State are setting out new orchards and 
renovating their old ones. Nearly 200 acres have been entered 
for the Gregory prize, and many large orchards have been set 
in addition to these prize acre orchards. These orchards have 
been set with special care, and are looking well. Blanks have 
been sent by the Department to each contestant, asking for the 
name of the trees, the growth they have made, their general 
appearance, the kind of crop that was planted, the method of 
ca ring for it and the profit. There has been more interest 
manifested in this one farm industry this year than for several 
years, and much intelligent work has been clone in caring for 
the fruit. 

At the annual meeting of the State Pomological Society there 
\\ as a great display of very fine fruit. The amount in boxes 
and barrels was exceptionally large, and the fruit came to the 
show in perfect condition. Great credit is due to the officers 
of the society for the attractive manner in which the display 
\':as arranged. This was the largest and finest exhibition of 
fruit ever held in the State. It is evident from this exhibition 
that some of the farmers of J\I aine are t:1king better care of 
their trees and know how to produce good fruit. 

A report of the orchard work and other information in rela
tion to our fruit interests will be found in the report of the 
State Entomologist, which is a part of this volume. 

INSECT PtSTS. 

The nnrseries are carefully inspected Each year, and ,ve be
lin:e that the suggestions offered by the State Entomologist 
and his assistant, in G1aking these inspections, in the line of 
gro\\-ing stock free from insects and diseases, have been of 
m,,c\1 acsistance. Orchard inspection has been carried on as far 
as consistent with other work. Practically all of the orchards 
sc t for the Gregory prize luve been impected by a representa
tive of the Department. 

The work of exterminating the gypsy and brown-tail moths 
has been carried on in the same manner as clnring the previons 
year. Great credit is due to the gypsy moth force for their 
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efficient work in checkin~ the spread of tl-.i~ i1:' cct. \Vhik \\ l 

have endeavored to do the best work possible with the funds 
at our disposal, the infestation of this pest is now a serious 
menace to our forest, fruit and shade trees, and a grave danger 
confronts us if means are not provided to actively prosecute 
the work. 

Most of the cities and towns infested with the brown-tail 
moth have clone good work in ridding their trees of this pest. 
and have manifestecl a desire to fully carry out the require
ments of the law. In some of the southern and coast town!' 
the repeated clipping of the trees to secure the nests is en
dangering the trees, and we would sugg·est that these towns 
supply themselves with sprayers and adopt the method of 
spraying to combat the pest. This has been done by some of 
the towns with good resnlts. In the badly infested towns, it 
i.;; our opinion that spraying at the proper time, soon after the 
caterpillars hatch from the eggs, with a proper sprayer, will 
be the most satisfactory w;iy of exterminating this insect. 

'l'HJ~ DAIRY WORK. 

the results accomplished by the Dairy Division of the De
partment are very encouraging. The dairymen are very much 
in earnest in relation to improving the dairy breeds. The 
members of the several breeders' associations have manifested 
much interest in the work. A State Live Stock Breeders' 
Association has been organized, embracing breeders of stock 

. from E·very section of the State. At the meeting of this asso
ciation in vVaterville in N ovcmber a very interesting and in
structive program was presented. 

The members of the cow test associations have increased 
their interest in these associations. 'flfonthly meetings have 
been held during the year, which have generally been attended 
by a representative of the Department. At these meetings 
questions in relation to the feeding and care of the cows and 
other matters which have offered difficulty to members of the 
association have been discussed. A detailed account of the 
work is given by the State Dairy Instructor, in his report, which 
follows. 

The investigation of dairy products, under the Act of the 
Legislature of 1909, has been vigorously prosecuted during the 
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year. Samples of milk have been taken in all sections of the 
State, and the Department has issued quarterly bulletins giving 
the results of the analyses of these samples. 1'hc publicity that 
is given to the work of the milk dealers in this way is doing and 
has clone much towards advancing the standard of our market 
milk. The report of the agent in charge of this work, which 

· is included in thi~ volume. will be of much interest. 

THE POUI,TRY INDUSTRY. 

Interest in the poultry industry is steadily increasing. This 
is one of the industries that never fails because of hard times 
or low prices. Poultry has long been a side issue on the major
ity of farms, but it is now. becoming in many instances one of 
the leading farm industries. 

The value of co-operation in this industry has been urged 
by the Department and a circular on Co-operative Poultry Pro
ducers' Associations for Maine was issued in August. The 
September number of the Quarterly Bulletin was devoted to 
a branch of the industry which has not received the attention 
it should command-the marketing of poultry products-and 
the large number of requests for this bulletin indicate that the 
farmers all over the State appreciate the information it con
tains. 

IlARMERS' INS'I'ITUTES. 

A good interest has been shown in the farmers' institutes 
this season. Excellent speakers have been secured, and the 
interested, enthusiastic audiences show that the farmers are 
realizing more and more the value of these meetings. 

The farmers' institute is one of the official agents for rural 
betterment. It is an avenue for the distribution of the scien
tific truth and knowledge of agriculture which are constantly 
being discovered. Some one has said that if the knowledge of 
agricultmal operations now in the possession of mankind were 
distributed and intelligently applied by the farmers of the 
United States, the average of agricultural production in all 
crops would at once be doubled, with a steady and continued 
increase in the productive power of the soil. 

The perpetuation of the farmers' institute system through
out the United States is a proof that it fills a want in the agri-
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cultural community and has a mission to perform. In order 
to be productive of the most good, these institutes should have 
the co-operation and hearty support of the local communities 
in which they are held. It is our purpose to carefully study 
the needs of the various localities and as far as possible bring 
to them speakers who will give instruction in the lines in which 
it is most needed. 

Regular institutes have been held during· the year as fol
lows: Jan. r, ·walnut Hill, and New Gloucester; Jan. 3, Mon
mouth; Jan. 4, Readfield; February 9 and IO, Guilford; April 
4 and 5, Portland; March 29, Ellsworth; Oct. 31, Lubec; Nov. 
I, Machias; Nov. 2, Columbia Falls; Nov. 3, North Ellsworth; 
Nov. 4, North Penobscot; Nov. 5, East Dover; Nov. 7, Island 
Falls; Nov. 8, Blaine; Nov. 9, Mapleton; Nov. IO, Lincoln 
Center; Nov. II, Stetson; Nov. 12, Dixmont Center; Nov. 14, 
Solon; Nov. 15, North New Portland; Nov. r6, New Vine
yard; Nov. 17, Strong; Nov. 18, Phillips; Nov. 19, China; 
Nov. 21, Riverside; Nov. 22, Poland; Nov. 23, Turner Center; 
Nov. 25, Bryants Pond; Nov. 26, Norway; Nov. 28, Canton; 
Nov. 29, Parsonsfield; Nov. 30, Saco; Dec. I, Harrison; Dec. 
2, White Rock 

Special dairy institutes in connection with the Maine Dairy
men's Association have also been held as follows: Oct. 24, 
Cornish; Oct. 25, South Waterford; Oct. 26, West Minot; 
Oct. 27, BO\vdoin; Oct. 28, Hartland; Oct. 29, East Sanger
ville; Oct. 31, Brewer; Nov. r, New Sweden; Nov. 2, Houl
ton; Nov. 3, Machias; Nov. 4, Monroe; Nov. 17, North Cas
tine; Nov. 18, South 'Narren; Nov. 19, Portland; Nov. 21, 

Damariscotta; Nov. 23, Farmington. 
In aclclition to the above, speakers have been furnished by 

the Department for several of the Pomona and subordinate 
granges when they have desired to have agricultural questions 
discussed. 

The speakers from out of the State who have been upon the 
institute force are as follows: Lowell Roudebush, New Rich
moncl, Ohio; Edward Van Alstyne, Kinderhook, N. Y. ; Forest 
Henry, Dover, l\finn.; Prof. J. W. Sanborn, Gilmanton, N. H.; 
S. C. Thompson, Dairy Division, U. S. Department of Agri
culture, "Washington, D. C.; ancl H. 0. Daniels, Middletown, 
Conn. 
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AGRICULTURAL SOCIETIES. 

The fairs of the State have had a favorable year. The 
v;eather was fine in most instances and the attendance above 
the average. The exhibit of dairy products at the state fairs 
was a credit to the various associations. There was a marked 
increase in the amount of milk, cream, butter and cheese ex
hibited, and these products were of superior quality. The ex
hibition of fruit was also far in advance of that of previous 
years. The care that was taken in selecting only the best-as 
the fruit shown scored much higher than in former years
shows that the apple grm,vers of the State are much interested 
in these exhibitions. The vegetables and grains exhibited at 
some of the fairs were a great credit to the State. In fact, 
all the products of the farm and garden were far superior to 
those exhibited in former years. In the stock department, im
provement was also noted. More foll-blooded, registered stock 
was exhibited this year than usual. 

We believe that the fair managers are generally trying to 
make their exhibitions more educational, as well as attractive. 
Fair days are holidays to the majority and they must have 
amusement, but let it be along educational lines. The officers 
of the fairs are reminded by this Department every year of 
the statute that governs the societies, in order for them to 
rec'.'.ive any of the state aid, ancl generally they are diligent in 
seeing tint this statute is enforced. It is only occasionally that 
a ,·iolation occurs. 

SEED Ii\IPROVEMEN'l'. 

Realizing the importance of some systematic plan for im
proving the farm crops of Maine, the Legislature of 1909 made 
a small appropriation for work in this line, under th(: super
vision of the Department of Agriculture. As a result the 
J\.l aine Seed Improvement Association was organized on Jan
uary 25th, 1910, at a meeting attended by a large number of 
enthusiastic farmers corning from nearly every section of the 
State. The work thus started is one of the most important 
lines of work that the State has ever undertaken to develop 
agriculture. The interest in it has been and is steadily increas
-ing. At the present time this association has a membership 
of nearly 200 active, earnest .. practical farmers. 
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The results accornplishecl in other agricultural states in thr 
line of seed improvement have been very marked. I1ive-year 
tests with corn made by about 600 members of the 1,Visconsi11 
Agricultural Experiment Association showed an average yield 
of 59.1 bushels per acre, while the average yield of the State 
was 36.5. Experiments in Indiana have shown that carefully 
selected seed corn of a type suited to the soil and climatic con
ditions where it is to be used will produce a rnnch larger yield 
per acre than that which is commonly used, without selection. 

Also, the farmers' co-operative dernonstratbn work in the 
South gives a good i:llustration of the value of seed improve
ment ,,ork. In North Carolina last year the average yield of 
corn on the demonstration farms was 40 bushels, while the 
general average for the State was r(i.S hushels. Tb: \\·ork in 
seed selection can nut be cr<'ctitcd ,, ith all this gain, but it cer 
tainly :)layecl z:n irnportrnt pa rt. 

\Ve trust that the corning Legislature will see to it that this 
work is continued. 

l,GRICUL'ITR.,\T, S'l'A'l'ISTICS. 

The work of gathering agricultural statistics has been com
pleter! and the results have been published. This publication 
takes ·.1p the resources, agricultural production, etc., of the 
State by counties and cannot fail to be of great assistance in 
making known the advantages and agricultural possibilities of 
our State, ancl in gnirling the many home seekers who are turn
ing their attention to t!-ie East. 

Pl;BJ,TCA'rIONS. 

The Quarterly Bulletins issued during the past year have 
been upon the following subjects: Better Fruit for Maine; 
The Home Garden; The Poultry Industry; The Silo and Stock 
Foods. Requests for these and for the annual report of the 
Department have been more numerous than ever before. Cir
culars and leaflets have been issued from time to time. 

A Bulletin on Investigation of Dairy Products has been is
sued quarterly by the Dairy Division~ In addition to the an
alyses of samples of milk, cream and butter taken during the 
quarter, ancl the results of prosecutions for violations of the 
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law, these bulletins have contained practical suggestions upon 
the Care of Dairy Utensils, the Production of Market Milk, 
the Care of Milk in the Household, Better Sanitary Conditions 
of Stables, etc. 

We wish to acknowledge the assistance rendered this De
partment by the University of Maine, the Agricultural Experi
ment Station ancl all the organizations in the State for the 
promotion of agriculture. Great harmony and co-operation 
have prevailed. 1\Iaine agriculture is steadily advancing. A 
continued, united effort on the part of all who have its inter
ests at heart will place and keep our State in the foremost ranks 
among the agricultural states, where it rightfully belongs. 



REPORT OF THE DAIRY DIVISION. 

To Hon. A. W. Gilman, Commissioner of Agriculture: 
Having resigned from the position of State Dairy Instructor, 

I herewith present my report to and including September 30th, 
r9ro, the date when my official relations with the Department 
of Agriculture closed. 

The report will not include as heretofore, those made by 
others members of the Dairy Division, as it appears desirable 
for such reports to cover the entire year rather than to have 
two reports, each covering a section of the year. 

Since my last report a considerable amount of constructive 
,vork has been accomplished along certain lines and as usual 
this will be discussed under its respective heads. 

DAIRY TESTING ASSOCIATIONS. 

The Dairy Testing, or as it is frequently called the Cow 
Testing, Association has already proven itself to be the most 
important factor in the making of dairy progress in our State 
within recent years. 

The circle of its influence has not been confined to the mem
bership alone, but it has spread until in some respects the whole 
State has received benefit from it. Let us examine briefly as 
to what extent these benefits have accrued to the membership 
and their relation to dairy progress in general. 

The writer of this report will hereafter use the ,vords Dairy 
Testing wherever applied to this particular form of organiza
tion, first, because it more nearly describes the actual work of 
the association, and second, because it avoid, confusing the 
purpose of the association with that of testing cows for tuber
culosis, for strange as it may appear, regardless of all that has 
b("en written in the newspapers of the State or spoken in public 
meetings, many people still understand that a Cow Test Asso
ciation is an organization effected for the purpose of testing the 
cows owned by the membership for tuberculosis. 
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Dairy testing work is a plan for applying some of the sim
plest forms of bookkeeping to the business of dairying. It is 
primarily a system of dairy accounting. True it is that the 

• plan is not carried far enough to include the whole business of 
dairying such as-

I. Inventory of stock and outfit. 
2. Expenditures ( investment, interest on investment, repairs, 

depreciation in value, mortality assessment, labor, etc.) 
3. Receipt5, sale of stock, calvEs, by-products of the dairy, 

etc. 
I admit that a system of accounting complete in all its details 

ic desirable and I have confidence that eventually the business 
of farming will be placed on a level that will recognize the need 
of such a system of accounting. 

Perhaps some, if not all, the benefits which the member de
rives from dairy testing work may be summarized as follows. 

DENEFI1'S 'fO MEMBER. 

He learns: 
r. That all cows are not equally productive or profitable and 

that some cows, too many in fact, are actually loss 
makers. 

2. That sometimes the most productive cow is not the most 
profitable. 

3. The actual daily, monthly, and yearly food cost to pro
duce a pound of milk fat, or a quart of milk by each 
cow. 

4. The actual profit or loss per covv over cost of food con
sumed for any periocl of time, or in other words, the 
dairy value of each cow. 

5. The relative feeding values of different roughages and 
grams. 

6. The value of an accounting system in conducting- his dairy 
business. 

7. The cliffer~nce between guessing and knowing. 
8. That he can effect a saving through co-operation with 

other members of the association in the purchasing of 
feed stuffs, grass seeds, and fertilizers, sufficient to 
pay more than his part of all the running expenses of 
the association. 
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The assoc1atio11 work has awakened an interest i11 dairying 
in Maine as perhaps no other single move has ever clone. It 
has forced home to the mind of the dairyman the importance 
of transferring the unit of measure from the herd to the indi
vidual animal and has thus made possible real and lasting im
provement. 

The application of bookkeeping to dairy work has at once 
elevated it in the minds of dairymen to a business of itself. 

It has re-established cow values and also the value of the 
offspring. Today there is not a single memcer of a Dairy 
Testing Association who cannot sell a good cow from his herd 
at a far better price because of the record of her dairy value 
that goes with her. Farmers are willingly paying a premium 
for such cows. It has caused many farmers to begin to study, 
to weigh the milk daily from each cow, to weed out the poor, 
tc breed from the best, to rear the hci fer calves instead of sell
ing them for veal. In fact, it has actually caused an uplift to 
the dairy business throughout the entire state. Primarily it 
has beEn tlte cause of the or;;anization of local bre'.:dcrs' asso
ciations, and through them the organization of a State Breed
ers' Association. 

During the past year 1.\yo associations have been organized by 
Assista:1t Dairy Imtrnctor Redman. The principal hindrance 
encountered in the organization of Dairy Testing Associations 
in Mai:1e is the cliffic11ll:y in securing as official testers young 
men who have had an i\grirnltural College training, for this is 
the prime requisite insistecl upon by the members of onr asso
ciatiom and speaks Yolurnes concerning the attitude of our 
farmer:, toward the Agricultural College. It is exceedingly 
unfortt·:nate that the supply of yo11ng men available for service 
as official testers is not greater. 

CO-OPER.\Tl\'lc m:n:rnms' .\SS(JCL\TIO:,s. 

\Vhile I cannot report any extension of organization work 
among dairy cattle breeders' associations, it is with considerable 
satisfaction that I can report the organization of a state asso
ciation of breeders 1111clcr the name of Maine Live Stock Breed
ers' Association, with Hon. C. L. Jones of Corinna as its presi
dent and l\fr. R. \V. Redman, Assistant: Dairy Instructor, as 
its secretary. Among the membership and officers of the asso-
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ciation are to be found a large number of the most important 
breeders in the State. The association is well officered and is 
already exerting an influence upon our live stock interests. 

\ Vhile distinctly outside the Dairy Instructor's ordinary work, 
it was with great pleasure that I w'as able to assist in the organ
i:i:ation of }Iaine's first local sheep brPeders' association, which 
\Yas effected at Madison under the name of Somerset and 
Franklin Sheep Breeders' Association. This association, while 
ccnterccl in Somerset and Franklin counties, accepts to mem-
1Jcrship men interested in the sheep indnstry in any part of the 
State. 

A more detailed report o [ the Dairy Testing Associations 
and Breeders' Associations will be made by l\Ir. R. W. Red
man, Assistant Dairy Instructor. who has had entire direction 
of the co-operative associations since he became identified with 
the Department. l\Ir. Rcclrnan has demonstrated marked abil
ity in the h:mc1ling of co-operative ,vork. The Department was 
fnrLmate in securing his scl'\'icrs. 

l ]';\'l(S'l'TCA'l'TON or DAIRY PRODUC'fS. 

The milk inspection ,rnrk of the Department has been car
ried on more aggressinly than during the preceding year. In 
1909 the appropriation ,vas not available until six months of 
the year harl elapsed, ancl nmch time was needed to organize 
th::: v,ork, rn that the 1,rcse11t year founcl the Department in a 
better position to acti ffly cn,~age in the enforcement of the 
<12.iry laws. Again, during the early part of the year the work 
,vas somewhat interfered with by the resignation of Mr. P. F. 
Skoficlcl, agc-nt in charge of investigation of dairy products. 
The Department was able, ho,vcver, to secure at once the ser
vices of Mr. C. \V. Darbcr, of Yarmouth, to fill the vacancy. 
Since then entire snpervision of dairy inspection and enforce
ment of dairy laws have lxcn in his charge. As Mr. Barber 
will later make a complete report of the ,vork under his charge, 
the Dairy Instructor will content himself with saying that Mr. 
Earber's work has liccn at all times efficiently and satisfactorily 

performed. 
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ln accordance \\'ith the la1, directing the Commissioner to 

underta'..;:e the above work and complying with your instruc

tiom, ~rr. A. S. Cook, of 1'rcsque lslc. 1vas engaged to have 
immediate direction of the plans of the Department. l\Ir. 

Cook's services 11 ith the Departnw11t began in January and 
during the first fc1,· months he was ocrnpiecl almost entirely in 

completing the gatherin;.~· of statistics and preparation is now 
being made to publish the Jir~t report uf this nature ever issued 

by the Department. 
In making plans for imprnving the crops of the State it was 

thought best to co-oper2,te ,1 ith the 11 aine Seed Improvement 
Association. an association organize,l at \\'atenille. January 

25th. 1910. for the purpose of improving the crops of the State 
through the sekrtion. L1rceding. and cfotrilmtion of superior 

~trains ,:if seed, but as t,J hil\r long this co-operative arrange
ment ~-!1ould continue 1vill of course depend entirely upon the 

results accomplished. The plan of co-operation arranged for 

included the furnishini~· of ,wed corn to such members of the 
association as desired it. for the purpo.se llf carrying on co-opera
tive tests. During the ,.11111111er months the members were Yis
itccl by :'If r. Cook for the purpose 11f investigating methods and 
results;, as ,1ell as to gi1-c advice ,Yhereyer necessary and clc
sirabk. 

Detailed reporb of each visitation were made and are no\\ 
on file in this oflice. In my opinion the work undertaken by 
the }\f aine Seed J 111prove111ent Associati1111 is of the greatest 

importance and shonld continue to recein' as it has thus far. 
the clo,est co-operation from the Department of Agriculture. 

the Agricnltural College. and Experiment Station; in fact. the 
\\'Ork must receive the co-operative assistance ancl direction of 

men trained in the scicnce of plant breeding if it is ever to be 
\\·holly successful, and herein lies the part the Agricultural 

College and Experiment Station must play in the successful 
proserntion of this great work. 

The annual meeting of the association will he helcl in Au
gnsta J_;,ecernher 9 ancl ro of the present year. At that time 
a competitive exhibit of corn, smali grains, beans, and potatoes 
will be held ancl addrcs,es nn important plant breecling prob
lems \Yill he deliYcre<l. /\s plans for fntme work will at that 
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time be made. this will constitute one of the most importa;-it 
agricultural meetings of the year. The cletails of the seecl im
provement field wurk will be discussed more fully in the report 
of :\Jr. Couk. agent in charge. In closing my 'feport upon this 
particular :'.ection of departmental work corning under my offi
cial supen·ision. I de,ire to exp1·ess my appreciation of the 
extremely Yaluable cervices rendered by :\Ir. Cook to the De
partment and to the farmers of the State during the short time 
that has clap,ecl ,ince his official relations with the Department 
began. 

:\IJ~E'l'INGS. 

Follm\'ing the plan adopted for several years past the Dairy 
Divi,icn force have responded to as many calls for lectures 
upo:1 agricultural subjects as possible. The ever increasing 
dernancl for lectures and demonstrations is the justification 
for continuing thi:-; line of work. In my report only such 
meetings as were attendee] by the Dairy Instrnctor personally 
or where :=:pe:ikers were furnished from outside the Dairy 
Division force will be tabulated. Those attended by the other 
rcprese,1tatin:, ,,f the Division ,,·ill be reported npon hy them 
inclividna!I1·. 

Jfrctings Ta/J11latcd. 

Attendance. 
13 Grange-Subunlinates ................ . 
6 Grange-Pomona .................... . 
-+ Grange-Field ....................... . 
8 Breeders' .-.......................... . 

r T Dairy Testing ....................... . 
3 Dain· Institutes ..................... . 
3 Regular Institutes ................... . 

12 ::\Jiscellaneo11s ....................... . 
29 ::\fiscellaneous meetings attendee! by speak-

er, furnished by the Division ........ . 

I, 193 
1,158 
1.550 

469 
528 
r68 
r5r 

r.380 

r,310 

89 7,907 
Thus it ,,·ill be seen that eighty-nine meetings w~re held 

with a total attendance of seven thousand nine hundred and 
seven people. 

2 
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GENERAt. 

All lines of Dairy Division work have progressed during the 
past year with an exceptionally small amount of friction. 
Everywhere and by everybody have we been received with the 
greatest courtesy. The spirit of co-operation appears to be 
gaining ground ancl this is perhaps nowhere more marked than 
between the agricultural institutions and workers of the State. 
The Dairy Instructor desires to acknowledge the valuable 
a~sistance rendered the Dairy Division by the College of Agri
culture. ·without their co-operation the work would have suf-
fered in many instances. • 

The press of the State, and especially the agricultural press, 
ha,·e treated the Dairy Division with unfailing courtesy. Dur
ing the nearly four years of my official connection with the 
Department of Agriculture, I cannot recall a single instance 
where any newspaper of the State has indulged in anv criticism 
of the clairy work of the Department. The Dairy Instructor 
is not egotistical enough to regard this as an indication that 
the dairy work has been above criticism, but rather as an em
phatic indication of the desire of the press to gene•rously over
look the mistakes ,.,.,hich attend rn much of life's work, and to 
vigoronsly support such measures and plans as appear important 
in the development of l\Jaine agriculture. I am indeed grateful 
for the consideration and support the dairy work has received 
it their hands. 

During the year the Dairy Instructor \vas twice honored by 
rcqnests from without the State to deliver addresses upon im
portant dairy matters. After consultation with you these invi
tations were accepted and I was given the privilege of attend
ing. the general round-up institute held in Providence, R. I., 
ancl cpeaking on ''The ·value of Dairy Inspection to tlie Farmer,'' 
and also to attend the Farmers' Week course of the Massachu-

' setts Agricultural College. At this meeting I was requested to 
discuss "The Benefits of the Dairy Testing Association vVork 
to Farmers," also "The Organization and \Vork of the Co-oper
ative Breeders' Associations." The assignment of these three 
subjects is an indication of the estimate placed upon the dairy 
work in l\1aine by other New Eng-land states. 

So far as future work for the Dairy Division is concerned 
I feel that as I am now leaving the services of the Department, 
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ir would not be wise for me to make recommendations. This 
i~ especially true because of the fact that those who remain in 
the Dairy Division of the Department are thoroughly conver
sant with all its plans and work, and it affords me pleasure at 
this time to assure my successor of my sincere wish for the suc
cessful prosecution of the dairy work, and of my willingness 
and desire to give whatever assistance it may be in my power to 
render to bring about that result. 

As I am about to bring my report to its close and realize that 
it is my final report, I desire to express to you personally my 
sincere thanks for the consideration you have always shown me 
and for the many evidences of friendship and confidence you 
have constantly bestowed. My relations with all persons con
nected with the Department, both in field and office service, 
have been very pleasant and I shall always regard the nearly 
four years of official service with the Maine Department of 
Agriculture as among the best years of my life. 

Respectfully submitted, 
LEON S. MERRILL, 

State Dairy I nstritctor. 

To the Hon. A. W. Gilman, Co1mnissioncr 0of Agricultiwe: 
I here,vith submit my report for the year 1910, covering the 

\York up to December r st. 
The first nine months, as Assistant Dairy Instn{ctor, I had 

charge of the Dairy Testing and Co-operative Breeders' Asso
ciations; since then. as Dairy Instructor, I have had an over
sight of the work of the Dairy Division. This work has been 
carried on on the same plans as outlined by former Dairy In
structor, Leon S. Merrill. The dairy work of the State has ap
parently met with the approval of the farmers, for this Depart
ment has received more calls to assist in the work than could be 
attended to. 

DAIRY TESTING ASSOCIATIONS. 

During the past year, only two testing associations have been 
01 aanizecl due to the lack of competent men for testers. In 

t, ' 

the summer months several men were available, but, as no asso-
ciation was ready for work at that time, they accepted other 
positions. 
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On :\lay 2., r9ro, the Somerset County Dairy Testing Asso-
ciation was organized at Harmony, with the following officers: 

President, G. D. :.\lagoon, Harmony. 
·vice President, J. E. LaBree, Cambridge. 
Vice President, C. S. Bean, Wellington. 
Secretary and Treasurer, Alton L. Chadbourne, Harmony. 
Directors: \V. S. Dernis, Harmony; C. Sumner Ham, 

Cambridge; Uriah \Vhitehouse, Wellington. 
Official Tester, H. D. Witherill of Cornish, N. H. 

The members of this association live principally in the towns 
of Harmony, Cambridge ancl vVellington. Although they start
ed with less than 300 cows, the work seems to be progressing 
very well. 

Regular monthly meetings are held on Friday before the first 
Satui·clay. 

On J\Iay 28th, the YVaterville Dairy Improvement Association 
was organized at \Vaterville, with the following officers: 

President, vV. C. Stetson, Waterville, R. F. D. 47. 
Vice President, R. 0. Jones, vVinslovv. 
Secretary, Samuel Daggett, \Vaterville, R. F. D. 36. 
Directors: J. H. Reed. Waterville, R. F. D. 40; \V. H. 

Nichols, North Vassalboro, R. F. D. 49; G. F. Terry, 
Waterville. 

Official Tester, Paul R. Baird of vVaitsfielcl, Vt. 
Regular monthly meetings are held the fourth Saturday. 

This association also started with less than the desired number 
of cows, but Secretary Daggett writes, on November 5th, "vVe 
now have 230 or more cows pledged and are steadily growing." 

The Kennebec Valley Dairy Testing Association has been 
temporarily suspended during the summer months on account 
of the lack of a suitable man for tester; however, the officers of 
the association expect to begin work again in December. 

Officers of the other associations are as follows : 
\iVaterford and Norway Dairy Testing Associat"ion: 

President, L. E. McIntire, vVaterford. 
Secretary, W. K. Hamlin, South Waterford. 
Official Tester, Harold S. Noble, South Waterford. 

Oxford County Dairy Testing Association: 
President, F. E. Adkins, Livermore Falls, R. F. D. 2. 

Secretary, A. H. Adams, Canton Point. 
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Official Tester, E. A. Markham of Norriclge,vock. 
1 Yest Penobscot Dairy Testing Association: 

President, John Katen, Dexter, R. F. D. 
Secretary, Geo. H. Knowles, Dexter, R. F. D. 
Officiai Tester, Paul J. Fuller, Dexter. 

2I 

1-Iebron, l\finot and l\Iechanic Falls Dairy Testing Associ-
ation: 

President, Chas. R. l\Iillett, "\Vest l\linot. 
Secretary, E. K. Holbrook, l\Iechanic Falls, R. F. D. 
Official Tester, G. E. MacGown, vVest Minot. 
Official Tester, Walter S. Vv'hitney, West Minot 

It is the plan of each of these associations to hold monthly 
meetings on a regular clay. At these meetings, the work of the 
associa~ion is discussed, herd records are talked over and a 
1cctt:re by a representative of the Department is 1isually given. 
The discussions at these meetings are particularly vigorous and 
valuable. The association records furnish the members with 
an invaluable local dairy text book. One association-the Ox
ford County Association-has organized a class, using Lane's 
book "The Business of Dairying'' as a text book, and lessons 
are reported on at each meeting. The majority of the members 
also ans,.ver the correspondence questions furnished by the Ex
tension Department, University of l\Iaine. The work of these 
associations in the local cornnmnity can hardly be estimated. 
One prominent member says of the =IIinot Association after 
stven months' work, "The association has already raised the 
stanclarcl of dairying in this community.'' vVhen attending 
meetings of associations that have been running more than a 
year, one frequent!)_· hears the voluntary statement from the 
members, ";-.Iy cows are paying me more money than they clicl 
last year/' 

All of the associations have adopted some method of pur
chasing their feeds co-operatively and are thus saving consicler:
ably on them. Some of the associations have not only pur
chased feeds but grass seed, making a considerable saving, and 
by buying seeds from submitted samples which are tested for 
germination, they have been able to get an extra good quality at 
a reduced pri_ce. To folly nnc\ersU:.ncl the value of the ,vork to 
the State, one needs to visit the associations and hear the mem
bers talk for themselves. A report of some of the associations 
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follows. The other reports will be forwarded to this Depart
ment the first of January. 

Canton Point, Me., Nov. 5, 19ro. 
R. W. Redman, State Dairy Instructor, 

Augusta, Maine. 
The Oxford County Dairy Testing Association has, all things 

considered, had a fairly successful year. The changing of official 
testers has not worked to onr advantage. Most of the members are 
interested in the work, attend the meetings and take an active part 
in them. Many have Lane's book "The Business of Dairying." A 
class has l)een formed to study the work and discuss a certain por
tion of it at each meeting. , 

In the past we have clone considerable in the way of co-operative 
buying of grain and there is talk of something of the kind for this 
winter. While we have not gone over the records sufficiently to be 
certain, we are hoping they wil! show a gain in average profit per 
cow. 

A. H. ADAJVIS, Secretary. 

Dexter, ?de., Nov. II, r9ro. 
Mr. R. W. Redman, Dairy Instructor, Augusta, Maine. 

Dear Sir :-In regard to the Association, the work th~ past year 
has been in charge of P. J. Fuller, official tester, who has given sat
isfaction. The Association is not as large as some, but the work 
has been very satisfactory. \Ve have at the present time about 250 

cows with good prospects of enough to make 300 soon. The reason 
that we have not more cows is that the Association is composed of 
small herds. 

A meeting has been held each month and these have proved of 
much interest. 

The members have been co-operating in buying their feed, and 
have thus rar bought four carloads, making a good saving. They 
are planning on buying more the coming year. A set of veterinary 
tools has also been bought for the use of the tester which will be a 
great help in case of trouble in the herds. 

GEORGE H. KNOWLES, Secretary. 
'\.Vest Penobscot Dairy Testing Association. 

Mechanic Falls, Nov. ro, r9ro. 
Mr. R. W. Redman, Dairy Inspector, Augusta, :Maine. 

Dear Sir:-The Minot Dairy Testing Association has progressed 
finely during the past year. It having been the first year of exis
tence, we have not endeavored to take up any particular line of 
work other than the weighing of the feed and milk and testing for 
the butter fat. We have accomplished much in the saving of feed, 
one of the members in particular having sold 20 tons of hay, where
as he had never before been able to sell any. Much has been the 
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saving oi the grain ration with no appreciable decrease in the pro
duction. One member estimatei that he will receive a net income of 
$2,000, from his herd during the year. Vv e have enthusiastic meet
ings which bring out many new and helpful ideas. vVe still have 
over six hundred cows and employ two testers. We have lists in 
the hands of the testers soliciting members for another yea!". \Ve 
hope to be able to take up the --work of co-operative buying of grain, 
grass seed and fertilizers the coming season. 

ERNEST K. HOLBROOK. Secretary. 

Harmony. Maine, Nov. 8. r9ro. 
R. vV. Redman, State Dairy Instructor. Augt1sta, Maine. 

My dear Sir:-Below you v,ill find a brief report of th1: Somerset 
County Dairy Testing Association: 

At present we have thirty-fonr members, owning 234 cows, the 
maximum price per cow per year being $r.50. vVe have had six 
meetings, with an aYerage attendance of twenty-five. At each of 
these meetings, except one, there has been a representative sent by 
the Department or some one from the University of Maine. 

Vv e have tried to purchase our feeding stuffs co-operatively and 
have been able to secure some discount but expect to save more in 
the near future. I think the Department 1s trying to help the 
farmers all it can. 

The officers of the Association are: G. D. l\lfagoon, Harmo11y, 
president; J. B. LaBree, Cambridge, vice-president; C. S. Bean, \Vell
ington, vice-president; Alton L. Chadbourne, Harmony. secretary 
and treasurer; H. D. \,Vitherill, Harmony, official tester. 

Y onrs very truly, 
A. L. CHADBOURNE. 

Waterville, Maine, Nov. 5, r9ro. 
R. VI. Redman, State Dairy Instructor, Augusta, Maine. 

Dear Sir:-The Waterville Dairy Improvement Association is get
ting well under way. \Ve started in very slowly. We got 155 cows 
pledged and it seemed to stop right there for several weeks. At 
last we decided to secure a tester; we did so in the the person of 
Paul R. Baird, who is proving himself to be a good worker. We 
now have 230 or more cows pledged and we are steadily growing. 

We are buying our grains as an Association, at reduced rates. 
We have some very interesting discussions at the meetings. The 
members are getting interested and I think it is a move in the 
right direction and is coming to be appreciated by those who are in
terested in dairying. 

Very trnly, 
SAMUEL DAGGETT, Secretary. 

Waterville Dairy Improvement Association. 
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CO-OPERA1'I\'E BREJ!DERS' ASSOCIATION~. 

The members of the various loc
1

al dairy cattle breeders' asso
ciations, realizing the advantages to be gained from a state
wide organization, met at Orono during Farmers' \Veek, in 
:\larch, at the invitation of Prof. P. A. Campbell of the Uni
versity of J\J ainc.. ancl there discussed the plans for a State 
Live Stock Breeders' Association. It wac, Yotecl to l10id 'a 
meeting for the purpose of consiclertng the organization of a 
live stock association on April q, r9ro, at the City Council 
Chambers, \Vaterville. At this meeting it was deciclecl that it 
,mule! be to the advantage of live stock interests to organize the 
~faine Live Stock Breeders' Association which should take in 
men who were breeding all kinds of live stock. This associa
tion was organized, with 77 charter mem!Jers, .and the various 
committees since appointed have been doing active ,·.·ork to pro
mote live stock interests. 

On November 15th and r6th, the first annual meeting was 
held at Waterville, with a program of much interest. Officers 
·were elected as follows: 

President, L. E. i\Iclntire, East \Vaterforrl. 
Secretary, R. \V. Redman, Augusta. 
Treasurer, A. H. Ellis, Fairfield. 
E~ecutive Committee: L. E. McIntire, East \Vaterford; 

R. \V. Redman, Augusta; A. H. Ellis, Fairfield; Prof. 
P. A. Campbell, Orono; Dr. B. A. Bailey, \Viscasset; 
Dr. H. M. l\!Ioulton, Cumberland Center; Freel Hilton, 
Anson. 

A vice president was also appointee! for each county in the 
State. 

There is a prospect of the immediate organization of one 
Dairy Cattle Breeders' Association, while others are under 
consideration. The officers of the five heal C:cittle Breeders' 
Associations are as follows : 

Sebasticook Valley Holstein Breeders' Association: 
President, C. L. Jones, Corinna. 
Secretary, G. G. Grinnell, Exeter. 

Oxford County Holstein Breeders' Association : 
President, Benj. Tucker, Norway. 
Secretary, Clayton S. McIntire, East Waterford. 

Androscoggin Valley Jersey Breeders' Association: 
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President, A. J. Foster, Canton Point. 
Secretary, A. H. Adams, Canton Point. 

Oxford and Cumberland Jersey Breeders' Association: 
President, H. \·V. Evans, North Bridgton. 
Secretary, C. S. Hamlin, Harrison, R. F. D. 

Androscoggin County Holstein-Friesian Breeders' Associa
tion: 

President, P. l\I. Austin, Danville Junction. 
Secretary, Geo. B. Carvelle, Lewiston. 

These associations plan to hold quarterly meetings, at. which 
time live stock problems are discussed. ·when the weather ·will 
c1ilow, animals are scored, the work being led usually by Prof. 
Campbell or myself. 

One of the local breeders' associations has already t:iken steps 
to secnre extra good animals for use in the association. I be
lieve there are many sections of the State where a Community 
Dull Association, organized on a plan similar to the one used 
in J\I ichigan, could be adopted to the great advantage of live 
stock work. During my vacation, I personally visited several 
of these associations in l\Iichigan, and I am satisfied that a 
similar plan conk! be adapted to Iviaine conditions. In these 
lrnll associations, men owning 120 to r8o cows organize, select 
a breed of sires to be used, divide themselves into three blocks 
and purchase the best animals which they can buy for the money 
raised by subscription among themselves. Each animal thus 
has a group of 40 to 60 cows to serve during the year; he is 
used in this block two years, and then changed to another block, 
thus the purchasing of three animals gives six years' service. 
I think there are a number of communities where the adoption 
of such a plan would be the most practicable method for rapidly 
improving dairy stock. 

The ,York in both the testing and breeders' associations means 
a great deal to the dairy industry of the State. The people are 
t:cking hold of the plans rapidly and there is more call for 
,L,sociations than can be filled, especially with the present short
a.c;-e of desirable men for testers, two of the men in the work 
at the present time coming from out of the State. 

I have planned to attend each meeting of these associations 
myself. but occasionally rnme other representative has been 
sent. I think it desirable for each tester to be visited in the 
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field at least once during the month so that he may be kept well 
informed of the progress made in the other associations and 
also that he may be assisted in the many difficulties which are 
continuaUy arising in the work. Reports from the officers of 
some of these associations will be found following this; reports 
from the other associations will be forwarded to the Depart
ment the first of January. 

Corinna, :Maine, Nov. 6, 1910. 

R. VI. Redman, State Dairy Instructor, AugL1sta, Maine. 
My dear Sir:-I wish to say that the Sebasticook Valley Holstein 

Breeders' Association has. in my opinion, done very much to create 
a favorable sentiment toward this breed of cattle. Since its or
ganization we have held quarterly meetings, usually at the home of 
some member. which have in the majority of instances been very 
well attended, not only by those who are interested in this breed, 
but in all other breeds. The discussions at these meetings have 
shown the merits of this particular breed to those in attendance as 
no other method could. As an illustration of the advantages of the 
association, we made an exhibition of Holstein cattle at the West 
Penobscot Fair where one half of the whole exhibition was made up 
of the Holstein breed. 

The association has under consideration the advisability of pur
chasing a royally bred bull for the use of its members, and I have 
no doubt this will be accomplished, as there is now nearly money 
enough raised for the purpose. In short the value of an associa
tion of this kind for the purpose of keeping the merits of its par
ticular breed, as well as the better methods of breeding and caring 
for our live stock interests, before the people cannot be overesti
mated. 

Very trnly. 
C. L. JONES, President. 

Canton Point, Maine, Nov. 7, r9ro. 
R. W. Redman, State Dairy Instructor. Augusta, Maine. 

The Androscoggin Jersey Breeders' Association is fairly launched 
on its second year's work. While we have not accomplished all 
that we should have liked, we should be pleased with 0ur success. 

We have meetings every three months at which addresses have 
been made by members of the Department, questions of interest to 
all breeders of live stock have been discussed and several classes 
instructed in stock judging by the score card. 

We have had an advertisement in the Maine Farmer for quite 
a part of the year, and several sales have been made in this way. 
We expect to do more advertising in the future. 

It has been the aim of the Association to induce its members to 
keep only pure bred bulls of the Jersey breed. 

A. H. ADAMS, Secretary. 
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South vVaterford. :\re., November Ij. J()JO. 

R. \V. Redman, Dairy Tnstructor. 
\Ve think that the Oxford and Cumberland Counties Jersey 

Breeders' Association is doing a good ·work among the members 
and those who arc not members, in showing the advant~ges of 
breeding pure hrecl animals. I think the work that we have clone 
will be of lasting bcnclit, and we, as members of the Breeders' As
sociation and the Cow Test Association, think the appropriation 
for that purpose has been of great benefit to the farmc:-s of l\Iainc, 
and ,ve hope for an increased appropriation so that the work can go 
on with renewed vigor. 

Yours truly, 
C. S. HAMLIN, Secretary. 

Harrison, R. D. 2. 

sri:cIAL DAIRY INSTITUTES. 

The Dairy Division, in co-operation with the Dairymen's 
Association, has held special dairy institutes in fifteen counties 
clnring October and November. Kennebec county did not have 
a dairy institute, as the annual dairy conference will be held in 
this county. Aroostook county had two dairy institutes. Credit 
i:0 cine the Granges, the United States Department of Agricul
ture ancl the University of l\faine for assistance in these special 
institutes; also to the Bangor & Aroostook and Maine Central 
Railroads for passes for such speakers as could legally use 
them. These meetings were held in response to a demand for 
sliort dairy schools in each county. At each institute lectures 
on subjects directly related to dairying were presented and 
dairy products scored. The attendance ancl interest shown 
indicate that the efforts were appreciated. 

MEE'fINGS. 

As a representative of this Department I have attended 
eighty-two meetings, sixty-one of them being all-clay sessions. 
They are grouped as follows : 

Meetings. No. Attendance. 
Dairy Testing Association ....... . 35 r,241 
Bree<lers' Association .......... . 13 6o7 
Special Dairy Institutes ( 2 sessions 

for 14) ..................... . rs r,654 
Grange ....................... . I2 785 
:Miscellaneous .................. . 7 465 

82 4,752 
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I desire to express my most sincere appreciation of the cordial 
assistance given me in the ,vork by the members of the Depart
ment, the press anc\ the people of the State, all of whom, both 
officially and as private citizens, have used their opportunities 
to help the work along. 

I thank you for your ever cordial support and hope that I 
may have the pleasure of co-operating with the Department for 
the advancement of Maine agriculture. 

Respectfully submitted, 
R. W. REDMAN, 

State Dairy Instntctor. 



REPORT ON THE INVESTIGATION OF DAIRY 

PRODUCTS. 

'January r, r9rr. 
To the' Hon .• -1. TV. Gilman, Commissioner of Agrirnlture: 

I respectfully submit herewith my report as agent in charge 
0£ the investigation of dairy products from March r 5th, 1910, 
to elate. 

During the year r9ro the work of milk inspection has been 
carried on far more aggressively than in years past. The laws 
oi 1909 having instituted a good basis on which to prosecute, 
have !eel to increased activities on the part of local milk in
spectors. Iloarcls of health have taken greater interest in the 
production and care of milk; people are learning the true char
acter of milk ancl demand that something shall be clone to 
irnpron its quality and cleanliness. j\fany inquiries have been 
received in this office regarding the cleanliness and purity of 
the milk supply in our towns and cities. lVIore especially is 
the demand for pure milk arising in the larger cities. Con
sumers are no longer satisfied with milk diluted witl1 water, 
colored artificially, preserved with poisons used so extensively 
in years past, flavored with odors of the barn-yard and laden 
1\·1th dirt. People realize more than ever that milk has been 
and is today in many communities one of the most carelessly 
hancllecl articles of food. Milk is a necessity in the welfare of 
children, in the nutrition of invalids, and yet we find people 
and hospital overseers buying milk from dairies in which n9 
8.ttention is paicl to sanitation, cleanliness of the barn, and health 
ancl cleanliness of the cow and the attendants. ::.VIilk which 
contains dirt is suggestive of clanger just as water containing 
dirt is considered unfit for drinking purposes. As a medium 
for carrying disease germs, milk is probably second to none. 
Physicians could do no better service than to aid in educating 
the people to realize the great importance of clean milk am! its 
role in nutrition. 
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This increased interest among consumers has caused many 
dairymen to take greater care in the production and sale of this 
most important output of the dairy. How to produce clean 
milk has been a much repeated question. Through bulletins 
iEstted quarterly by the Department of Agriculture, an effort 
has been made to instill into the minds of all who handle milk 
the absolute necessity of cleanliness in the barn, of clean cows 
and careful attendants, and the importance of removing the 
milk from the stable immediately and cooling to 50° F. or 
lower. Clean milk'kept at a temperature below 50° will remain 
sweet for days. 

SAMPLES OF D.\IRY PRODUCTS. 

Since January I, 1910, 643 ·samples of milk, 66 of cream, 
16 of skimmed milk and I4 of butter have been purchased by 
your agent in seventy different towns, representative of con
ditions in every cmmty excepting Aroostook. Of the samples 
of milk 378 or 58.8% contained sediment, 40 or 6.2'.7o contained 
added water, 3 samples were skimmed, 2 contained preserva
tives and 2 were artificially colored. Such a high percentage 
of samples pronounced as dirty or slightly dirty is indicative 
of extreme carelessness on the part of those who handle this 
article of food. The sediment found in most of these samples 
was made up almost entirely of dust particles, and tl!is tends 
to show that the presence of dirt is due more to carelessness 
than to any other cause. However, it is a noticeabli: fact that 
the milk from_ cows that are rarely groomed, and kept in barns 
having open ceilings thereby admitting dust particles from 
the hay mow overhead, contains sediment in nearly every case. 
Dairymen have reached a similar conclusion and in many in
stances have eliminated one soprce of dirt by she1thing the 
ceiling, and also are using more care in handling the herd, for 
they realize that the comfortable, well groomed cow gives 
greater returns than the poorly care~ for animal. It is plain
ly evident that in certain localities there has been a marked 
improvement during the past year in the quality of market 
milk. Dilution with water is the most common form of adul
teration; the use of preservatives has been eliminated to a 
marked extent, daiyrnen having at last realized the harmful
ness of such and the need only of cleanliness and cold storage. 
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The law justly holds the retailer responsible for the purity and 
quality of the product which he offers for sale. In all cases of 
the sale of adulterated milk the offender has been brought be
fore the court. Only a few cases have been fought, most of 
the defendants having pleaded guilty or nolo contendere. The 
exposure of the nefarious methods practised by certain dealers 
to the searching light of publicity has been productive of good 
Te suits. · 

DlJLLETINS. 

The analyses of all samples of milk, cream and butter have 
been published in bulletins issued quarterly by this ,·lepartment 
under the heading "Investigation of Dairy Products." Com
ment is also made as to the presence or absence of dirt, and 
,vhile this has many times been a point of criticism, it has been 
productive of the best results in the end, for dairymen take 
more care to market a clean article of food. 

In addition to publishing the analyses, short articles have 
been prepared with a view of aiding the dairyman in his labors. 
These articles included tl~e following subjects: "Cleansing Dairy 
Utensils," "Production of l\Iarket Milk," "Market Milk of 
Uniform Quality," "Consumer's Responsibility," and "White
wash." From time to time it has been found advisable to pub
lish extracts from the statutes governing the sale of dairy prod
ucts. Newspapers have rendered valuable assistance through 
the publicity given this work. 

It is hoped that the scope of these bulletins will be extended 
tc comprise such subjects as ventilation, reconstruction of barns, 
herd management, feeds and principles of feeding, etc. For 
the betterment of dairy practices it is absolutely essential that 
we have the personal assistance of every dairyman in Maine. 
\Ve must examine minutely the daily problems of the dairyman, 
the difficulties which constantly arise, especially as regards the 
health of the here!, management, etc., for it. is only through a 
comprehensive study of this subject from all view points as 
experienced under Maine conditions that progress can be in
sured. Having already advanced a great deal, we must bend 
our energies to gain a higher state of development. 
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INSPECTIOX or DARNS. 

Besicl'c's securing samples of dairy products your agent has 
inspected one hundred twenty-five barns, representing aver
age conditions in the various parts of the State. In the dairy 
barn we clo not look for icl'c'al conditions to be found only 
in costly equipment. "\Ve do look for that simple, practical, 
economical construction that will insure the health and com
fort of the animals, and permit of the highest efficiency of 
labor in maintaining the cleanly conditions necessaqr for the 
welfare of the herd and essential in the productio:1 of pure 
milk. The chief things lacking in the' construction of our 
clairy barns-points that can be remedied easily and cheaply 
-are windows and a system of ventilation. The importance of 
s11nlight and fresh air to the well-being of the herd has received 
too little attention from dairymen. However, when called to 
tl1eir attention most dairymen agree that such is the case, and 
in many instances changes have been made whereby these de
ficiencies have been remecliecl. To light our average barn prop
e1 ly there should be aliowecl at least t,yo square feet of glass
and it woulcl be better to have four square feet of glass-per 
cm,·. These subjects will be more fully treated in bulletins to 
Ix issued later. :\fore attention is also being given to the con
~truction of stalls with as little surface as possible so as to 
facilitate cleansing. The ceiling over the cows has in many 
instances been sheathed to keep out the dirt from the hay 
lllO\YS. In the barn we need the simplest construction-the 
least surface to keep clean-in order to care for the cows and 
produce milk most economically and of the best quality as re
gards cleanliness. Dairymen are exerting more care in groom
ing the cows. The comfort of the animals is of the greatest im
portance. 

In all this work dairymen have responded willingly and with 
a spirit of co-operation which is the surest means of bettering 
dairy conditions. . 

L\WS. 

The Ia,,·s at present governing the production ancl sale of 
dairy products are not broad enough in their scop~ to afford 
sufficient protection to consumers and dairymen. During this 
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past year mm1erons technicalities have arisen in the prose
cution of certain cases and many conditions dangerous to 
the public health have been encountered which cannot be rerne
clicd until more stringent bws are enacted. One of the most 
important reqnirements for the betterment of the milk supply 
is a standard for milk of good quality. A law requiring the 
cleansing of milk cans before being returned to the producer 
should be enacted. Trnprovecl sanitary conditions in dairies and 
milk depots can be seemed ,vith certain dealers only through 
the enforcement of stringent laws. Although publicity has been 
the greatest power in establishing better methods and more 
healthful conditions in the production and sale of milk, strong 
laws are needed in many instances to insure improvement. 

MEETINGS. 

:-,ince th~ tir:ct of April. 1910, I have attended the following 
mceli1,·~·s: 

iviainc Creamerymen's Association, one day. 
Portland Institute, t\rn clays. Attendar;.ce 54 
Central Maine Fair, one week, in charge of 

exhibit of dairy prochicts. 
· -:\! aine State Fair, one week, in charge of 

exhibit of dairy products. 
Dairy Institute, South vVaterfonJ, one day. 

Attendance . . . . . . . . . . . . . . . . . . . . . . . . . I 19 
Dairy Institute, \!Vest Minot, one day. At-

tendance . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 18 
Grange meeting, Pownal Center, one day. 

Attendance . . . . . . . . . . . . . . . . . . . . . . . . . 90 
l'viaine Live Stock Breeders' Association, 

vVaterville, two days. Attendance. . . . . 270 

Maine Dairymen's Association, one week. 

Total 
Respectfully submitted, 

C. W. BARBER, Agent. 
3 



REPOl{T OF SEED IMPROVEMENT WORK 

Tn the H 011. A. TV. Gi/mcrn, C 01nmis:;ioncr of Agriculture: 
I herewith respectfully submit a report of rny work from 

January L;.th, 1910, to January rst, r9rr. 
During this· time the work has been divided as follows: 
I7ielcl y,·otk cf tl~e lIGiE-~ Seed I1~1prover11ent P, .. ssociation. 
1-\ssisting in gathering ancl preparing report of agricnltural 

~tatistics. 
Dairy Testing Association ·work and meetings. 
The greater pirt of the time !us been· devoted to the field 

work of the Seed Improvement Association, and while doing 
this, ccnsic'erable time has been devoted to gathering agricul
tu rc,i st:ct:stics; Dci.iry Testing Association meetings have also 
been attended when it has been c01wenient. 

I\IAIN]! SEED IMPROVEHEN'l' ASSOCIATION. 

In accorclancc \\·ith the law passed by the Legislature of 1908, 
:ipprnpriating a sum of money for this work, the Maine Seed 
Improvement Association was organized at \t\!aterviile, Jan
uary 25th, 1910. This meeting ,vas attended by about 60 M:aine 
farmers coming from all parts of the State. All offices in the 
aosociation are held by farmers of the State except that of Sec
retary. held by Leon S. Merrill, Director of Extension Work, 
lfoiverc:ity of }.Iaine, Orono, and the field work, which is in 
charge of a representati•;e of the Department of Agriculture; 
in this way the association is assured of the hearty co-operation 
of both institutions. 

List of Officers. 

President, \V. G. Hunton, Readfield. 
Vice-President, John Pease, Cornish. 
Secretary, Leon S. Merrill, Orono. 
Treasmer, Charles M. White, Bowdoinham. 
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Executive Committee, A. P. Howes, Palmyra; George W. 
r1Ioore, Presque Isle; E. E. Aclditon, Leeds; Frank Lmvell, 
Farmingdale; C. S. McIntire, East Waterford. 

In charge of Field vVork, A. S. Cook, Augusta. 

FIELD WORK. 

The purposes of this field work are to establish a closer rela
t :on of members and institutions co-operating with the associa
tion; to obtain definite information regarding the work done by 
,_ach member; to have each member visited by a representative 
c,i the Department; to see that the ·work is carried out in detail 
and that all reports 2re properly kept in order that the agri
culture of Maine may receive the benefit of this work. The 
success of the association depends largely upon the thorough
ness and carefulness exercised in doing the field work, and the 
1x:nefits to the State-financially and educationally-will be 
measured by the character of this work. A thorough under
standing of all plans ,viil give the members more interest and, 
rnnsequently, more cf-ficient work will be done. The Depart
merit of Agriculture shodd be in close touch with all work of 
the association, and this can only be done through efficient field 
work. 

The plan that was adopted by the association for the year 
1910 was the result of a cafeful investigation of similar work 
that is being clone in other states and countries, and has the 
approval of expert agriculturists of Maine. Undoubtedly these 
plans wiil be made more comprehensive each year as the work 
.progresses and develops. Detailed plans for the work with 
corn and potatoes. have been adopted by the association and 
blanks, reporting all details regarding ·weather conditions, seed 
t:sed, soil, planting, cultivation, yields, etc., of each crop raised, 
are filled out by the members and forwarded to the secretary 
of the association at the end of the season. Superior strains 
and varieties of these crops will be isolated, propagated and 
distributed. 

After considering the matter of obtaining seed to start in 
the first year's work with corn, it was decided that the Depart
ment of Agriculture should send out ten-ear lots to members 
desiring to experiment. In order to insure as far as possible 
that the corn sent out would mature, the State was divided into 
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four zones. These zones were numbered and all members liv
ing in zone No. I received corn that was raised in the same zone. 
This corn was secured from men who had been practicing selec
tion for a number of years. The germination test of this corn 
was conducteu at the Department and only those ears testing 
100'70 were sent to the members. 

Corn. It will be unnecessary to comment upon the plan of 
,rnrl-;: with corn, as the followmg copy of the blank that is sent 
to each member will give this information : 

DETAILED PLAN FOR SEED BREEDING 'vVORK. 
CORN. 

Purpose. The primary purpose of the work is to breed strains 
of flint corn that shall be both early and high yielding. 

Plan of Vlork for rgro. In carrying on the work for 1910 the 
follo,ving rnles should be observed: 

Seed. The Department of Agriculture will, through the Associa
tion, furnish to each member ro ears of ]'daine grown Hint corn for 
conducting an experimental plot during the present year. If how
ever, any member already has a superior variety of flint corn, then 
he should carefully select from his bulk seed IO ears of such size, 
shape and characteristics ;is shall most nearly resemble the type he 
has in mint!. 

Planting. The plan to be followed in planting is what is known 
as the ear-to-the-row method, each ear being planted in a separate 
row. The rov,-s should be three feet apart and the hills three feet 
apart in the row. Only abont half of the ear, rejecting both tip and 
bntt kernels, need be planted, 40 hills in each row being sufficient for 
the test, thus obviating the necessity for long rows. The testing 
plot for carrying on this experiment will therefore need to be large 
enongh for r_o rows »-ith 40 hills to the row. The corn should be 
planted 4 kernels to the hill. and when the plants are well above the 
ground thin to three to each hill. The number of stalks pulled from 
each row should be recorded on the blank provided for that pur
pose, and the total number of stalks in each row shonld be counted 
after the surplus stalks have been pulled, and a record made of same, 
as this will show the field germination test of the seed. 

Harvesting. When the corn is harvested, each row should be 
kept by itself, carefully weighed on the cob and tagged for identifi
cation. 

Selection of Seed. In selecting the row which shall be used for 
seed purposes in r9rr. the following factors should be taken into 
consideration and in the order in which they are mentioned:-

1st. Earliness. 
2nd. Yield of Seed Ears. 
3rd. General Conformation of Ears. 
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While earliness is of fundamental importance, and it is quite likely 
that there will be some difference in earliness between the different 
rows, yet the selection should be made only from the highest yidcl
ing rows which are capable of maturing in the average scaaon of 
the locality. It is felt that the selection for yield should be made 
on the basis of the largest amount of corn fit for seed purposes, it 
being desirable to eliminate in so far as possible ill shaped and poor
ly matured corn. After the row from which the seed is to be taken 
the following year has been selected, the corn should be carefully 
cured and stored. In selecting from the best row the seed for the 
experimental plot for 19u, it would be best to select twenty t" 
twenty-five of the best ears as to shape, size, tips, butts, etc., anti 
apply to each ear the germination test, and then from the cars tested 
select the ten ears having the highest test. The balance of the corn 
raised from the best row should be used as seed for the main crop 
for 191 r. 

General. A report blank for corn will be furnished each member 
c,f the Association. It should be carefully read and its requirements 
understood. At the close of the season after the corn is harve,ted 
this report should be filled out and forwarded to Leon S. i\Ierrill. 
Secretary, Orono, Maine. 

The experimental plot should be planted if possible ,,t lc:ist 4::J 
rods distant from any other corn, and would advise that it be located 
near the road so that it may attract attention to the work being car
ried on by the Association. If comparisons are to be made Letween 
the results obtained on this expeiimental plot and your 1112i11 crop. 
then the preparation of the soil, cultivation and fertilization should 
be the same, as it is not desirable that the lots of corn sent out for 
experimental purposes should be grown under abnormal conditions. 

When members of the association are obliged to purchase corn 
for seed purposes they should insist that it be delivered to them on 
the ear, and when any is sold by them it should always be delivered 
to their customers on the e;ir. 

Potatoes. The plan for improving potatoes is similar to that 
of corn except that the unit of selection is a hill instead of ears. 
The following copy of report blank explains itself: 

DETAILED PLANS FOR SEED BREEDING WOR:Z. 

POTATOES. 

Primary purpose of wcrk: Breeding str;iins of each oi the com
mercially important yarieties of potatoes which shall be high yield
lng. 

\.Vc-rk in 1910: Obtain the best a11d purest seed of the variety yon 
select which you can 1111d. Go over the seed very carefully <'.ncl re
ject all badly shaped, abnormal, undersized and diseased tubcr:s. 
Disinfect the seed with formaldehyde (see Maine Eperiment Stati ,n 

,·irculars, 309 and 375)_ 
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Plant a plat of this seed, not too large to be ginn personal at
tention, and not so large but that you personally can dig the pota
toes by hand. We would recommend that the size of this plat be 
about 400 hills. 

Give the plat the same treatment as to (a) soil conditions, (b) 
fertilizing, (c) cultivation and (d) spraying, which is given to the 
main crop. 

If you desire to select for earliness go through the field several 
times during the season and tag the plants furthest along at those 
times. Keep record of date of blooming of selected plants. 

In digging the potatoes save as seed only hills possessing strong 
upright tops and having 6 or more merchantable tubers, of fairly 
uniform size and shape typical for the variety, and containing no 
small, misshapen or diseased tubers. Ten hills so selceted will give 
sufficient seed for plat work i;1 1911. 

Keep the tubers from each of the selected seed hills separate, and 
give each lot of seed from one hill a number. 

\Veigh the tubers from each selected hill and divide by the total 
number of tubers, thus getting the average weight. Keep a record 
of the work according to the following scheme: 

1910 POTATO SELECTIOX. 

I I 
. I Avera ~e I Planted in I Selected bill Number We1,;ht weight 1911 in 

of of f ·n 1 number. "ubers tubers o s1 g e I 
' · · tuber. Plat Row. 

Notes. 

---------------------------
2 

8 
-----1---- -----------1--------------

4 
------ ------ ------ --- -------------

5 
----- ------ ------ --- ----------

6 

9 ---- ___ , ____________ _ 

Keep foll notes as to size of plat and character of soil, date of 
planting, fertilizing, C:ate of blooming, date dug, yield of whole plat, 
and any other items in which you may be interested. Keep record 
of yield of general crop for 19ro for comparison. 

Work for rgrr: Plant the 19ro selected seed in such a way that the 
progeny of each original hill will be kept together. 

Repeat selections as in 19ro work. 
In digging it will doubtless be found that the progeny of certain 

original hills is not as good as that of others. Reject the lines 
which do not measure up to standard. 
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Oats. The plan for improving the oat crop is a rigid system 
of fanning and grading, and through selection the isolating of 
superior strains of seecl. Report blanks are filled out, giving a 
detailed record of the raising of this crop as in the case of corn 
and potatoes. There are members working with oats in nearly 
every county in the State and the detailed information received 
from them regarding· the growth and yield per acre will be of 
immense value in securing superior strains. 

Beans. Owing to the fact that so many members were inter
ested, and desired to practice selection of the bean crop, a report 
blank has been made similar to those for the other crops. 

Other grains and garden crops. At the present time, there 
is no report blank for these crops, but as the interest in them is 
increasing, the Association will undoubtedly take steps along 
this line in the near future. 

VISITS, TO MEMBERS. 

During the summer months I have visited nearly all of the 
members. The number doing work, with the different crops, 
is as follows: 

Number of Members. 
E-ar-to-the-row method plots of corn. . . . . . 45 
Mass selection of corn. . . . . . . . . . . . . . . . . . 84 
Potatoes .......... ·. . . . . . . . . . . . . . . . . . . . SI 
Oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Beans ............... ,. . . . . . . . . . . . . . . . . . 7 
\tVheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Garden crops . . .. .. .. ...... .. .. .. .. .. . 3 

At all times when visiting the members I have endeavored to 
make a special study of conditions and to help in the solution 
of the various problems which arise. A discussion of the pur
poses and aims of the Asso~iation has been held in order that 
there might be a better realization of what the work will mean 
to the agriculture .of the State. 

The results of the0 first year's work have been very satisfac
tory. Much. interest is expressed by the members and the re
port blanks have been well kept. Some very interesting and 
instructive facts have been brought to the attention of the farm-
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ers. The following data give a partial record of one of the 
experimental plots conducted during the past season in the way 
it is rernrclecl on the report blank: 
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It will he seen that the elate the corn first appeared above 
ground was the same in each of the ten rows. This may be 
partially accounted for by the fact that all the cars used in 
planting the plot germinated 100%, Only one row was uneven 
and all of the plants appeared strong. The variation in time 
of maturing was five clays between row No. G and row No. 8. 
At the time this experirnrntal plot was visited, one of the most 
striking features of the plot was the uniformity of the different 
plants in each row. This ,vas during· the latter part of the 
season and at that time all of the plants in row ·\lo. 8 appeared 
much more immature than those in row No. G. The row yield
ing the most corn fit for seed purposes was row No. 2, which 
yicicled at the rate of 65 bu. per acre. The yield of row No. 4 
was only 28 bu. per acre or 37 bu. less than the yield of row 
No. 2. Considerable variation is found in the yield of corn 
fodder per acre in the different rows. Row No. 2, which yield
ed the most corn fit for seed purpos•es, did not yielcl the largest 
amount of fodder. The v:iriation in pounds of fodder in row 
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No. 4 ai1J row No. r was 12,792 lbs., or a little over six tons 
per acre. The results given in these data are much more uni
form than those found in the records of the majority of experi
mental plots. 

Following is a summary of the results of another experimental 
plot, 5howing greater variation in yields per acre. 

1'nmber of TI ow ............... . 1 2 3 4 5 

Ucrmlnated 10091, in honrs ...... . .. . • • . . 9G 144 120 96 1120 
' I 

Total yield per acre In bnshols ............... _ 1271110 137 
Yield of corn fit for seed purposL·s per ttcre 

in bushels . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 82 46 27 

120 1158 1114 

0 '. ,18 : 51 

10 

192 

(/8 111 117 127 

12 48 5 

In these data a record is given of the germination test of the 
ten mother ears usecl in planting the experimental plot. Al
though each of the ears germinated roo?o, it will be seen that 
some of them germinated quicker than others. Row No. I 

germinated 100% in 96 hours, while row No. 7 and row No. 10 

required 192 hours. One of the interesting things noticeable 
in this record is the relation of the total yield of corn to that 
of seed corn. There was not as much variation in the total 
yield of corn per acre as in the yield of seed corn. In row 
Xo. r, with a total yield of 127 bu. per acre, 82 bu. were fit 
for ceecl; in row No. IO, with a total yield the same as No. I, 

only 7 bu. were fit for seecl purposes. As each row was planted 
with an incliviclual car of corn ancl the ten cars used in plant
ing the plot were carefully selected for uniformity, the differ
ence in the ability of individual cars to reproduce is macle very 
n·ident by the above data. 

In accordance with an invitation extended by the New Eng
b,1cl Ce>rn £:~position, the Maine Seecl Improvement Associa
ti,,n made an exhibit at the Exposition in \Vorcester, l\fass. 
l,"pon a 1-c4,1est made to the members, 220 exhibits of corn, grain 
and potatoes were received at Augusta and transported to Wor
cester and exhibited by the Maine Department of Agriculture. 
The J\faine Agricnltural Experiment Station contributed an ex
hibit of 31 varieties of oats with which they are doing experi
mental work for the benefit of the Maine Seed Improvement As-
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sociation. Credit is also clue the University of Maine for their 
co-operation. This exhibit attracted a great deal of attention, 
as it was the only co-operative organization of farmers repre
sented at the Exposition. During- the Exposition at least 200 

men expressed their desire to purchase seed from the Associa
tion; this impresses upon one the possibilities that are open to 
seed raisers in the State and also the care that must be taken in 
selfing seed through the Association. 

The interest of the members is shown by the fact that the ex
hibit at the New England Corn Exposition was of an educa
tional nature and no premiums ·were awarded. This exhibit 
was moved to Augusta and shown at the Annual Dairymen's 
Conference and Seed Improvement Meeting, and, upon the in
vitation of the State Grange, was left in the hall during their 
meeting. The Seed Improvement Association will be repre
sented in Maine's exhibit at the National Corn Exposition in 
Columbus, Ohio. The best exhibits will be selected and some 
of the members desire to compete tor premiums at that time. 

AGRICULTURAL STATISTICS. 

Considerable of my time in February, March, April and May 
was spent in gathering statistics. I visited every town in Pis
cataquis County and twenty-two towns in Somerset County. 
Data were obtained from the assessors' books in each town, and 
at least two communities in every town were visited. In the 
summer months, while doing field work of the Seed Improve
ment Association, I interviewed several agriculturists in each 
county to gain information for the statistical report. The com
piling and comparing of these statistics has occupied much of 
the time during November and December. Complete statistics 
concerning the different farm crops, farm help~ opportunities for 
special farming, available markets, etc., have been collected and 
tabulated and furnish very valuable information to those inter
ested in the agricultural prospects of the state. 

MEETINGS. 

·while doing other work, I have planned to attend as many 
meetings as could be arranged for, and as a representative of 
the Department of Agriculture I have been present at twenty
four meetings, having a total attendan,:e of r,8I3, as follows: 
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:\Ieetingi. No. Attendance. 
Dairy Testing Associations IO 440 
Granges . . . . . . . . . . . . .. . .. . . . . .. 6 914 
Drcedcrs' 1\ssociations . . . . . . . . . . . 2 89 
Farmers' Institutes . . . . . . . . . . . . . 2 287 
Seecl Improvement Association . . . 3 5 I 
Poultry As~ociation . . . . . . . . . . . . . l 32 

24 1813 

Seventeen of these meetings have been held in two sessions. I 
have devoted considerable time to chart and demonstration work 
in the lectures which I have presented and have endeavored to 
make them as informal as possible. In addition to the above 
meetings, three weeks of my time were devoted to the demon
stration work on the "I\Ioclern Farming Special" which made a 
tour of the St:1te in June, ancl another week ,vas spent at the 
Yew England Corn Exposition at \Vorcester, Mass., in No
vember. 

GENERA!,. 

In addition to the card system of reporting daily work, I have 
kept a detailed record of visits to members; these records give 
such information as interest taken, character of experiments, 
and crop experimenting work. A card filing system is also 
employed for keeping an alphabetical list of members, accord
ing to counties, and a record is kept on the cards of the work 
clone by each. 

In meeting and conversing with the farmers of the State, 
I have tried to emphasize the importance of seed selection in 
all crops and have discussed its relation to yields per acre. 

During the months of March and April, 1910, germination 
tests were conducted with corn, small grains and grasses for 
any farmer of the State who desired this information regard
ing the seed he was to plant. This is, indeed, an important 
phase of work and is worthy of more attention from the De
partment. Although there is a law at the present time, requir
ing a purity test of seed, it seems that the germination per
centage is of sufficient importance to receive some attention 
from the coming Legislature. 

Great credit is clue the members of the Seed Improvement 
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Association for the interest taken in the work and also for the 
way in which they have contributed to the association exhibits, 
knowing them to be purely educational, and to the Maine Agri
cultnral Experiment Station and UniYersity of }\Jaine for their 
hearty co-operation. 

In closing, I desire through this report to express my appre
ciation to you, ancl to former Dairy Instructor Leon S. Merrill, 
for the many kindnesses shown me in all problems of my work, 
to all members of the Department ancl to all agricultural work
ers for the favors they have granted at all ti111es. 

Respectfully submitted, 
A. S. COOK, 

In Clzar,qc of Seed and Plant Improucmcnt. 
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REPORT OF STATE ENTOMOLOGIST. 

To the Honorable A. W. Gilman, Commissioner of Agriculture: 
I take pleasure in presenting my sixth annual report from 

the Bureau of Entomology· for the year nineteen hundred and 
ten. 

The season as regards insect pests and fungous diseases has 
been rather unique. Insects that for the past few years have 
been very serious pests almost disappeared from the list of the 
collector, ancl with the exception of the fall web worm, but 
very few complaints came to the office regarding insect injury 
as a whole. The weather conditions during the month of June 
were very favorable to insect destrnction; while on the other 
hand they were equally as favorable to the propagation and 
spread of several of our noted fungous diseases. The disease 
affecting the brown-tail caterpillar, that was disseminated so 
thoroughly through the southern part of the State two years 
ago, again showed itself to a very marked degree. The same 
disease was found attacking many other species of caterpillars, 
the gypsy excepted. This last species seems to be immune 
from the attack of our native parasites and fungous diseases. 

Many pupae of the different species of moths perished dur
ing the cold v,ret weather; at the same time the same conditions 
were very injurious to the fruit blossoms of our orchards and 
the small fruits as well, and as a result there was a shortage all 
along the line. Strawberries were scarce and raspberries were 
hardly seen in the market. Those who were fortunate in hav
ing a fair crop were well repaid in the extra price received. 
No insects were reported attacking the strawberry plant except 
the flea beetle and the "June-bug." These did considerable 
damage in a few localities. More reports than usual came in 
regarding the raspberry cane borer, in fact it was more abundant 
this year than for many years. Investigations were made and 
in some sections almost every cane was found to be infested. 
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It is Nature's way of pruning but it does not always work to 
the best advantage. ·whenever this injury is noted the canes 
should be cut off just below the row of punctures made by the 
insect and destroyed by burning. 

'rhe Saddled Prominent, H eterocampa o·uttivitta so abundant .,, ' 
for the past three years, doing extensive damage to orchard, 
shacle ;:,_ncl fruit trees, has practically disappeared owing to the 
presence of the predaceous beetle:.,, parasites and fungous dis
eases. This was predicted last year, when the presence of 
these many enemies ,vas recognized. 

The maple v.rorm, Anisota rubicunda, also dropped out and 
not a single maple v,as reported defoliated by this caterpillar. 

The bud moths ancl leaf rollers were common in orchards 
that v;ere not sprayed; so also were the codling moths. In 
neglected orchards the railroad worm ran express, local and 
accornmoclatio:1 trai11s withot:t let or hindrance. Leaf-feeding 
cakrpilbrs lil~e the tent caterpillar, yellow 0 11eck, red-hump, etc., 
were rarely found, but the fall vYeb worm was never so abundant 
and destructive, especially to young orchards. The following 
food pbnts of this insect were recorded: apple, pear, plum, 
cherry, al! wild cherries, maple, oak, ash, mountain ash, elm, 
poplar, willow, beech, thorn, dogwood, hornbeam, mulberry, 
corn, raspberry, etc. 

They were reported frorn all over the State in great numbers. 
The first egg- cluster sent in was on June 26th; the first cater
pillar, Jnne 28th, and from that elate until into September, the 
complaints poured in from all classes of people-orchardists, 
lumbermtn, village, city and cemetery care-takers, farmers and 
summer visitors. The first moths appeared about the middle of 
June and the last ones noticed were flying as late as the middle 
of August. This extended period of the adult stage is quite 
unusual and can only be accounted for by the weather con
ditions from March to June. In fact, many of our insect and 
fungous troubles must of necessity be laid at the door of this 
usual "Month of Roses." 

The early spring season was unpr~cedented in recent years. 
l'vf arch came in warm and hastened the development of many 
species of insect life, especially the pupae of the moths that 
produce the leaf-feeding caterpillars. This was true, in a 
marked degree, of the fali web worm, and I have no doubt that 



Nest of fall web worm. 
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many of the pupae of other species were advanced to such a 
degree that the cold ,vet weather of June destroyed them in 
gTeat numbers. The fact that nests of the fall web worm in 
their young stage kept appearing on orchard trees after they 
had been repeatedly cleared is e;plainecl only on the ground 
th,,t th-2 1°10ths were clelayecl in their t::11e of hatching by the 
1 t'"ctlicr and ~oil conditions. 

It y·:il be; remembered thz..t caterpillars of this species, like 
J!ll1'c other leaf-feeding kinds, go into the ground in the fall to 

'.'.nc1 rennin o'rer y,·int-~r. In the spring the development 
of the~e clepencls to a great degree on soil, moisture and tern
peratme. If they happen to be in low or ,vet places, they will 
not emerge so quickly as they wculcl from light and dry soil. 
The conclitionc; last spring were such as to make just this un-
1i::.n8lly Y:ide va;·iation in soil conditions. Thus the great vari
ation in the emergence of the moths to lay their eggs, and thus 
i, "· as, ·when an oi-chardist h2.d gone into his orchard and re
moved all of the nest.s. that in a feYi days he might return and 
fine! as nnny more, and so on as long as any belated moths 
emerged and !aid their eggs. In fact they were delayed so 
long that many young colonies were found as late as Septem
ber and were mistaken for brown-tail nests by some. Many 
\\·ere much concerned about their appearance, and not a few 
cc,uld h:nclly be assmed that they were not the brown-tail cater
pilb ;·, and smT:e even persisted that they must be another form 
of either the gypsy or brown-tail. The concern was so wide
spread that I ,·,-as requested by an editor of one of our papers 
to send in an article explaining the different characteristics of 
these species. ~,hich damage was caused by their ravages, 
especially in our young orchards, where they were a great men
ace not only to the foliage but to the fruit as well. Several 
reports have been received stating losses to fruit. In one in
stcmce a staternen t was made by a reliable orchardist, that the 
loss to one orcharcl alone amounted to hundreds of dollars. 
It is to be hoped that this pest has reached the climax of its 
cycle and its sudden disappearance will be expected after an
other season of depredation, at least. 'vVe do not anticipate 
such an infestation another year but cannot tell for a certainty, 
as but few parasites were seen and no indication of a fungous 
disease. The caterpillars of this species are by nature very 
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active and being so protected by long hairs they are ·not so 
susceptible to attack by some species of parasites, especially the 
Tachnicl flies, as are the smooth-skinned species like the Saddled 
Prominent. Birds are not so fond of hairy caterpillars, so they 
have a double protection. Yet they may disappear as abruptly 
as did the Prominent last year, although we do not feel as safe 
in predicting it, 

This orchard pest could have been easily controlled by spray
ing the trees thoroughly about the first of July with lead ar
senate, three pounds to fifty gallons of water, directii1g the spray 
upwards from underneath so as to coat the under side of the 
leaves with the poison, as the eggs are always laid in a cluster 
on the under surface. 

Other leaf-eating c1te11)il!ars, st,ch as the red-hump, yellow
neck, Sac!Jlecl Prominent, the tussocks ancl brown-tail moth 
can be controlled in the same way, as the moths of all of these 
different species except the tussocks lay their eggs on the under 
side of the leaves. If the eggs are not laid at the time of the 
sprayiag the poi.son will remain, if properly applied, until long 
after the last of them have hatched, so that as soon as the tiny 
caterpillars begin to feed there is enough poison left to quickly 
destroy them. 

SAN JOSE SCALE. 

The only known orchard infestation of this insect is at Lim
erick in York county. A thorough treatment was given with 
lime-sulphur Ly the owner in the spring, fo1lowed four weeks 
later with scalecide on the trunks and branches, with the result 
that no live specimens were seen crawling, although several 
inspections were made during the season. A careful watch will 
be kept and another thorough spraying with lime and sulphur 
will be made next spring. 

Three other infestations have been found during the season, 
one at Northeast Harbor, discovered by Dr. H. T. Fernald of 
Amherst, l\fass., while on his vacation. It was found on some 
purple plum trees but a careful inspection revealed only dead 
scales. It will be inspected another season. 

Vv'hile inspecting an orchard in Gardiner a single tree was 
found infested with scales. The tree was dead and every indi
cation pointed to the fact that the scale must have been de-



stroyed by fumigation before it was set. The tree had made 
but slight growth, was badly infested by borers, probably killed 
by them, and all of the old scale had not been shed. 

\Vhile inspecting orchards set for the Gregory contest, ~fr. 
Y caton fnnnd a single tree infested with the San Jose scale. 
All others ,,·en:' carefully looked over but no scale could be 
found. Thl' tree was removed and sent to the offi.ce. \Ve are 
thus getting evidence that this much clrcadecl scale is with us 
arnl that a most careful inspection of all young trees must be 
made. \V c have enough pe:ots now to contend ,vith, and where 
bnt comparatively frw , f , HH orchardi.sb spray, we are surely 
up against a very ~eriuit~ proposition in regard to this insect. 

A positive evidrncl' that it can stand our climate is found in 
the orchard above mrntiqncd, for the trees \Yere set at least 
nine or ten years ago. i\,-; near as can be judged only one or 
two trees ,vcre then infeste~l. That was before the severe 
winter of 1906 and '07. In 1909 live scale insects were found 
crawling on about a dozen trees; some trees were completely 
alive ,,vith them, from the ground to the outermost twigs. A 
full life history nf this insect was given in our annual report 
for J<)06. All \vho set trees should become sufficiently familiar 
v:ith the appcarauce of_ the scale to guard against a further 
spread of the disease. 

\Vl JOU.;\ ,\l' lIJS <JII APPL}'.. 

This pest was found on a few trees in many of the orchards 
set this year, but only above ground, generally on the small 
branches or where scars were left from the removal of limbs. 
These were controlled by spraying as for the green aphis. 

A lot of nursery stock was sent into the State badly infested 
with this pest, hut it was condemned. See description under 
"Infested N urscry Stock." 

This insect occurs on the roots under ground as well as on 
the trunk and branches. On the root it often causes an enlarged 
growth, forming a gall. This underground infestation is most 
difficult to handle and is generally neglected entirely. From 
what observations we have been able to make, and they are 
many, we arc of the opinion that this insect does more damage 
in Maine than in almost any other state. We have found it 
infesting trees direct from the nursery and from that age up 

4 
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to quite mature trees. One special example was noted of a 
tree about 30 years old that was completely alive with the snowy 
covered aphis-roots, branches and small twigs. No attempt 
had been made to control the insect and it had secured complete 
mastery of the situation. The tree died that season. The air 
was full of the mature vvinged females so that, in all probability, 
the pest ·was spread to many other trees in the immediate vicin
ity. \Ve have been asked many times if the woolly aphis, found 
so abundantly on the alder, was the same species. It is an 
entirely distinct species and cannot live on fhe apple. 

·when this apple aphis occurs above ground, on the twigs and 
branches alone, it can be easily controlled by the same treat
ment that is given to the green aphis, viz., kerosene emulsion. 
In fact, it is less difficult to handle, as it does not attack the 
leayes but is exposed on the trunk or branches. Often it is 
found in the scars left where limbs have been removed and 
sometimes in seams in the bark. In these cases care should be 
taken to thoroughly spray with sufficient power to force the 
material into these cavities and thus touch each specimen. 

GREEN APPLE APHIS. 

(Aphis pomi.) 
The small green louse of the apple was one of the worst pests 

to the young trees set this year; this was especially true of the 
Gregory orchards. 

The first brood hatched from the eggs that were already on 
the trees when they were set. These began their work in June 
and kept it up until late fall. 

This pest is one of the most difficult to handle on account 
of the protection they have from the curled-up leaves in which 
they are at work. The eggs are laid in the fall and are so 
minute that they usually pass unnoticed. As the trees leave 
out they appear free from any insect pests, so the orchardists, 
in attending to other duties, pass them by without much inspec
tion. About that time, though, the little green fellows have 
begun their work and are busily sucking the sap from the under 
sides of the tender leaves; this causes the leaves to curl up to 
such an extent that the edges often touch, completely protecting 
the little fellows from injury. As they are sucking insects the 



REPORT OF STATE EN1'OMOLOGIST. 51 

cmly spray that can harm them is a contact spray, one that 
reaches the body of the insect. 

The usual remedy is kerosene emulsion, whale oil soap or a 
,c;imilar solution. , 

If they are not discovered before the leaves protect them by 
curling it is a very difficult matter to control them. The only 
safe way is to keep a sharp watch and as soon as the first ones 
appear they should be destroyed at once. It will be necessary 
t,) keep a close watch and spray again, possibly a third time. 
The eggs do not gener;,.lly all hatch at the same time. If the 
first brood can be destroyed the trees are generally secure from 
attack for that season. Practically all of the Gregory orchards 
were slightly infested with this pest. 

DROWN-TAIL MOTH WORK. 

In most sections this pest is being handled in a more satis
factory manner by the town authorities. In its early history 
there was so much prejudice to overcome that but little effective 
work could be accomplished, but with the continued infesta
tions the public in general has come to realize that the problem 
must be met and the sooner this is done the better. We hardly 
think there has been any further spread northward as no re
ports have come to the office from new territory. No damage 
of any e:tent has been reported outside of York and Cumber
land counties. It is very gratifying indeed to note, as intimated 
in the beginning of this report, that the fungous disease planted 
out in 1907 again made its appearance during the favorable 
,veather in June, and destroyed millions of the feeding cater
pillars. As a result of this much fewer moths were seen during 
their annual flight, although many came across the border from 
New Hampshire. It would seem to be a wise move on the 
part of our neighboring State if she would plant out this disease 
on her own territory, and thus rid her towns of a large number 
of these pests. This insect can be controlled in our orchards 
by one spraying in July, and the time is not far distant when 
all owners of fruit trees will realize this fact and put it into 
practice. 
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GYPSY :\lOTJI WORK. 

\Ve most sincerely h,1pe that those who arc looking to the 
consen·ation of our forests will not overlook this, the most 
important enemy of onr Pinc Tree State. If once this pect 
should get a\\·ay from the fetters that now keep it under control 
our fair State wo11ld stdkr beyond measure. 

From an economic ~l:andpoint we can ill afford to let this 
menace go unrestrained. It i:; a most subtle power of destruc
tion th2.t lnrks in our J11idst ancl unless a more aggressive policy 
is inaugurated and a combined movement set on foot in l\fainc 
as well as N cw Hampshire this pest will get the upper hands 
of us. The experience of :Massachusetts is a lesson that should 
not go unhecclecl. A careful study of the report of our special 
field agent should be made in orcler to realize the importance 
of this work. 

lNFI(ST}'.D NURSERY S'TOC'K. 

There has been such a volume of complaint regarding the 
nursery stock purchased last spring that we feel the time has 
come for more drastic measures in dealing with this phase of 
the movement for better fruit in M ainc. 

\Ve were anxious to secure the passage of the bill requiring 
all persons who wished to take orders for nursery stock, for 
parties outside of the State, to obtain a license from this depart
ment for so doing. The experience of the past season has 
shown the wisdom of this act. One nursery has been forced 
out of business, as far as this State is concerned, and should 
be shut out from doing business in any state. The agent act
ing for that company has lieen refused a license on the ground 
of obtaining orders under false pretences. 

One or two other nun;crymen have been cautioned about the 
stock they have been selling in this State, with the result that 
these parties will either mend their ways in the future or will 
be obliged to drop out of business as far as :Maine goes. We 
have organized a movement for better fruit and we must insist 
that better nursery stock is sent in the future. Several of the 
Gregory orchards had to be ruled out on account of inferior 
stock. In some cases hardly a tree started to leaf out in the 
orchard set. The trees had hardly any root system, and the 
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Spraying Derponstration i11 on;:har~l at Bethel, Maine, July 1, 1910, 
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tops dried out so the branches rattled like dead twigs. We 
would caution all purchasers to examine the stock when deliv
ered and see if it is satisfactory before paying for the same. 
In this way much unpleasantness might he avoided and better 
stock would be the result. 

MOVEMENT J.IOR BETTER FRUIT. 

ORCHARD RENOVA'l'ION. 

Soon after the Gregory movement was started it was thought 
advisable to introduce a system of tree renovation with the old 
orchards that were rapidly going to decay for want of proper 
care and attention. With this object in view we consulted 
with several of the manufacturers of pumps, spraying material, 
fertilizers, etc., with the result that many premiums were se
cured for fruit exhibited at the different fairs, from renovated 
orchards. 

SPRAYING m:MONSTRA1'IONS. 

The movement for orchard improvement also extended to 
the direct care of the trees, in the line of pruning, thinning, 
treatment of canker and other diseased portions, followed by 
spraying to control insect and fungous troubles. The follow
ing companies were only too glad to aid in the good work : 
Frost Iusecticide Co., Arlington, l\Iass., using the Arlington 
Outfit D n pump, manufactured by the Douglas Pump Co. of 
Middletown, Conn.; Smith & Thayer Co., Boston, Mass., using 
the I roo Could Pomona pump; Charles J. Jager Co., Boston, 
l\fass., with the Deming pump, manufactured by the Deming 
Pump Co., Salem, Ohio; a dealer in the Hardie pump, made 
by the Hardie Manufacturing Co., of Hudson, Mich. 

Other concerns wished to lend a hand but could not on 
account of eng·agements previously made. The Maine Central 
and Gra1Hl Trunk Railroads kindly furnished free transporta
tion for the pumps and material used, which \Yas greatly appre
ciated by the State. 

The~e spraying demonstrations were begun on May 2nd at 
Belfast and continued until the 21st. They were then put off 
for a mllnth on account nf the Farming Special train that was 
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run by the Maine Central road, but were again resumed on the 
20th of June ancl continued to July 2nd. 

Arrangements were made with granges in the different towns 
to open their halls and have an all-clay meeting on the dates 
assignee!. ·when convenient two demonstrations were given in 
near-by orchards. Generally a lecture would precede or follow 
these demonstrations, to best suit the audience. In all cases 
these meetings were open to the general public and many inter
ested parties, not members of the grange, availed themselves of 
the opportunity to be present. In most cases the meetings were 
well attended, and much interest was manifest. Often a prun
ing demonstration preceded the spraying and in some cases 
illustrations in treating diseased trees were g·iven, especially 
cankered trees. At most of the sessions the different methods 
of grafting were demonstrated, the scions being cut and set in 
the proper manner. Sometimes an evening lecture was given. 
During the five weeks fully 70 lectures and short talks were 
given, covering the whole ground of orchard management from 
the preparation of the ground to the selling of the fruit, but 
most of the work was on the care of old orchards, such as culti
vation, fertilization, pruning, spraying, etc. At each meeting 
insect pests and fungous diseases were discussed, with measures 
for their control. 

Each pump company, in conjunction with a manufacturer of 
spraying material, furnished its own supplies and paid the ex
pense of its men for the entire trip. 

Although these meetings would have been much more profit
able could they have been held earlier in the season, yet we feel 
that much good was accomplished, and would strongly recom
mend that a series of orchard schools be conducted during the 
coming season, these schools to be held for at least a week at 
each session and include one for each county in the State, and 
be divided into two sessions, one of eight weeks in the spring 
for one-half of the State, and the other to come in the fall. 

Instead of confining these schools to the one topic of orchard 
work, they might include all lines of farm management, and be 
conducted under the head of "Better Agriculture for Maine." 
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Under the head of "Better Fruit for Maine" there could be 
two sessions each day, from IO to 12 A. M., and from 2 to 4 
P. M. Each orchardist should come provided with a note book 
and pencil and lots of questions, for a half hour of general dis
cussion at the close of each session. The whole subject of 
Fruit Growing and Management could be divided up so as to 
have a new topic for each session covering a week's work. 
The following outline is suggestive only. 

A WEEK OF INSTRUCTION IN FRUIT CULTURE. 

Monday A. M. Soil preparation. 
Nmsery stock. 

P. M. Preparation and setting of tree. 
Small fruits (strawberry and raspberry). 

Tuesday A. M. Care of young trees. 
Small fruits ( currant and gooseberry). 

P. M. Growing of pears, plums and cherries. 
Small fruits (blackberry). 

W~dnesday A. M. Orchard renovation (soil treatment). 
Trimming old trees. 

P. M. Treatment of diseased portions, canker, etc. 
Cementing cavities, etc. 

Thursday A. M. Spray-pumps, nozzles, spraying material, etc. 
Fungus troubles ( canker, scab, etc). 

P. M. Spraying demonstration, orchard work. 
Insect control in small fruits. 

Friday A. M. Insects classified (beneficial). 
(injurious). 

P. M. Insect control (sucking and leaf-eating). 
" " (affecting fruit, also root and 

wood injury). 
Saturday A. M. Thinning fruit-picking fruit. 

Demonstration in sorting fruit. 
P. M. Packing fruit ( directions for all packages, includ

. ing small fruits). 
Packing fruit (demonstration 111 box and bbl.). 

This outline could be modified to suit the season; for in
stance, the outline for Saturday would have to come in the fall; 
but if the week of instruction came in the spring the clay could 
be devoted to other topics that are not included in the above. 

FRUIT INSTITUTES. 

In adclitio11 to the spraying demonstrations several fruit insti
tutes have been held during the year. These were well attended 
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and much i11terest shown. In each case topics relating to insect 
and fungous control were freely discussed and when we take 
into account the quality of the fruit shown at our several fairs 
in the State, as well as the magnificent exhibit of apples of high 
quality shown at the State Pomological meeting in Auburn, we 
can safely say that much good came from the holding of these 
institutes and orchard demonstrations. This movement for 
better fruit has just begun; let us all join forces until Maine 
shall take her place as one of the foi·emost states in the Union 
for fruit production. 

EXHIBIT AT 'J'IIF, STA'J'E l;ATRS. 

Exhibits were made at the three state fairs. Great pains 
was taken to make as much of an educational exhibit as possible. 
The insect display was along the line of economic entomology 
where the life histories of our leading fruit pests were shown, 
together with their work of destruction. Associated with these 
,vas a new feature, a collection of our most troublesome weeds, 
also an exhibit of alfalfa, the clovers, and some of the grains 
and grasses. This last addition attracted a great deal of atten
tion and many inquiries were made as to the manner of getting 
rid of the different weed pests. 

ffhc exhibit is attracting more notice each year and we would 
strongly recommend the preparing of enough separate exhibits 
to be able to accommodate the several county fairs. \Ve would 
also recommend the preparation of leaflets of instruction on 
the diffnent phases of economic entomology to he distributed 
at each fair. 

ORCHARD A:>m N1JRSJ•'.R¥ TNSl'I•'.C'L'ION. 

The \':ork of inspection is growing rapidly each year. This 
,rnrk i~ of the utmost importance to the State, and should be 
cucouragcd. Hardly an inspection is made that docs not bring 
out soir,e question of vital importance to the owner of the 
orchard or nursery. Scnral requests for inspection during the 
year ha,·c hacl to he turned down on account of lack of time or 
previous engagement. 

Sevc ral new nnrseric~. have been aJdcd to the list of last 
year. The following list is complete to date, as far as we know. 
Kindly notify the department if any arc rrn1ittcd. 



LIST OF NURSERIES IN MAINE. 

ANDROSCOGGIN COUNTY. 

Chapput, Joseph T., Auburn, 
Lombard, T. M., Auburn, 
Merrill, A. S., Auburn, 
Merrill, Chas. A., Auburn, 
Roak, Geo. M., Auburn, 
Saunders, Ernest, Lewiston, 
\Voodman, H. M., Auburn, 

Small fruit. 

Regular stock. 

Small fruit. 

CUMBERLAND COUNTY. 

Barbari, Charles., Woodfords, 
Enrnell, Dexter, Cumberland, 
Goddard, L. C., W oodfords, 
Gould, C. E., W oodfords, 
Holm, Hans H., Woodfords, 
Jackson, H. A., Westbrook. 
Leighton, Gardiner, No. Yarmouth. 
Loring, E. D., ·walnut Hill, 
l\Iacomber, E. R., Vloodfcrds, 
l\finot Co., J. W., So. Portland, 
Prince. Albert F., \Valnut Hill, 
Smith. C. \V., \Voodfords, 

Small fruit. 

Regular stock. 
Small fruit. 

Regular stock. 
Small fruit. 

Regular stock. 
" 

Small fruit. 

FRANKLIN COUNTY. 

Childs. John, New Sharon, Regular stock. 

HANCOCK COUNTY. 

Ball, Henry :\., Hancock, 
Ball, H. D. & Son, H:mcock, 
Crabtree, \\'. A., Hancock, 
Hancock Nursery Co., Surry, 
Hodgkins, Howard, Hancock. 
1':eif. Thomas. Hancock, 
~-loon, Geo. M., Hancock, 
:Yit. Desert Nnrsery Co., Bar Harbor, 
Penny, C. A., Hancock, 
Phillips, \Villard H., Hancock, 
\Vooster, E. V·l., Hancock, 

Small fruit. 

Regular stock. 
Small fr11i:. 

Regular stock. 
Small fruit. 
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KENNEBEC COUNTY. 

Elm Brook Farm Co., Farmingdale. 
Erskine, John N., Chelsea, 
Gabrce, James, Chelsea, 
Glidden, Mrs. C. M., Gardiner, 
Jones, V/illis E., So. China, 
Jones, W. H., China, 
Lawrence, H. C., Chelsea, 
Merrill, F. R., Augusta, 
Metcalf, Frank, Albion, 
Patterson, Frank. China, 
Perkins, Chas. S., Vassalboro, 
Perley, C. A., vVin throp, 
Perley, Clarence, 'vVinthrop, 
Perley, Fred vV., Vassalboro, 
Pike, Geo. A., Winthrop, 
Stevens, E. W., Augusta. 
Ward, Edwin, China, 
Ward, Freeman, China, 
vVard, 0. U. G., China. 
Wiles, Z. D., Gardiner, 

KNOX COUNTY. 

Ayer. Wallace A., Union, 
Glaentzel, Geo. H., Camden, 
Lufkin, vV. C., Rockland, 
Simmons, R. B., Appleton, 
Thurston, Philo, Union, 

Regular stock. 
Small fruit. 

Regular stock. 
Small fruit. 

Regular stock. 

Small fruit. 
Regular stock. 
Small fruit. 

OXFORD COUNTY. 

Bryant, James J., Buckfield. 
Conant, A. A., Hebron, 

Small fruit. 

PENOBSCOT COUNTY. 

Carter, J. Lewis, Bangor, 
Eastman. A. A., Dexter, 
Edminister, David, Hermon, 
Fogg, A. B., Bangor, 
Gould, \V. S., Brewer, 
McCabe Bros., Bangor, 
Osbourne, vVm. E., Brewer, 
Overlock, Fred, Bangor, 
Phillips, James M., Bangor. 
Phillips, John C., Levant, 
Phillips, W. W, Bangor, 
Pomroy, L. H. & I. L., Glenburn, 

Small fruit. 

" 

Regular stock. 
Small fruit. 

H JJ 
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Richardson, Chas., Levant, 
Smith, A. C., Hermon, 
Smith, D. Jl., Bangor, 
Smith, H. ,\., Hermon, 
Smith, J. E., :t\ewport, 
Smith, P. J., Bangor, 
\Ving. Forc,t, Levant, 

Smail fruit. 

PISC:\.TAQUIS COUNTY. 

Clea\•cs, F. \V., Sangerville, 
Howard, S. D., Sangerville, 
Knowlton, Sanger, Sangerville, 

Small fruit. 
" 

SAG,\DAHOC COUNTY. 

Dunnell. ,\. 1-I., \V tst B:, th, Small fruit. 

W:\.LDO COUNTY. 

Stantial, A. R., Belfast, 
Vose, Chas. C., Belfast, 

YORK COUNTY. 

Fernald, VI/. Linwood. Eliot,· 
Hazelton, F. H .. Old Orch:ud, 
Mahoney. Geo. L., Saco. 
Moulton, J'\Iilton S., vV est Scarboro, 
Murch, G. A., Old Orchard, 
Smith, T. W. A., Biddeford, 
Strout's, Biddeford. 
Whitman, D. M., Old Orchard, 

Snnll fruit. 

Regular stock. 
Small fruit. 
Regnlar stock. 
Small fruit. 

Regular stock. 
" 

Small fruit. 
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An important step has been taken in the right direction, as a 
result of the movement for better fruit. It is the starting of an 
apple nursery of 50,000 trees in the State. These were set last 
spring ancl budded this summer. At the time of writing they 
are in good condition. The stock is of France seedlings. They 
have been buclded to standard 1\faine apples, such as Baldwins, 
Spys, 11cintosh Reel, etc. If nothing goes wrong these trees 
will be ready for the market in 1912 or '13. We feel that this 
is a movement in the right direction and would like to see some 
native stock from Tolman or Spy seeds raised on a large scale 
for nursery purposes. This may come in the near future. 

As indicated in my last report, the movement for better fruit 
received an impetus when the late James J. H. Gregory made 
his offer for Maine orchards. Hardly had the papers an-
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nounced his magnif1ccnt gift before others joined in the move
ment. The following is a list of premiums offered. 

GREGORY PREMIUMS. 

Better Fruit for Maine. 

The following premiums are offered for the best acre of 
apple trees set in the spring of 1910 and judged in 5 years: 

rst, James J. H. Gregory prize......... $200 

2nd, Premium by a friend. . . . . . . . . . . . . . 150 
3rd, Bowker Co. . . . . . . . . . . . . . . . . . . . . . roo 
4th, B. G. Pratt Co.. . . . . . . . . . . . . . . . . . . roo 
5th, Douglas Pnmp Co. . . . . . . . . . . . . . . . roo 
6th, Deming Pump Co., Salem, Ohio. . . . 50 
7th, Chas. J. Jager Co., Boston, Mass.. . . 50 
8th, Portland Farmers' Club . . . . . . . . . . . 50 

Registration blanks were sent ·out and have been returned to 
the office to be kept on file. 

Owing to a scarcity of nursery stock many who contemplated 
entering the contest were unable to do so. 

GRI:GORY INSPEC'I'ION. 

As soon as the annual nursery inspection was begun it was 
thought best to make an inspection of the registered orchards, 
so the two were combined, requiring but one trip for the com
plete record. 

lVty other duties have been so urgent that this work has mostly 
fallen to my assistant. 1\1:uch extra time has been spent, as it 
often required many hours of evening work in order to get 
around in time for the next day's trip. Much credit is due 
:11r. Y caton for his faithful work along this line. If he wasn't 
an enthusiast along orchard lines much valuable data wonlcl be 
lacking. 

In the inspection much of interest has been gathered, of 
which we note the following: 

Insccl l11jur3•.--nTost of the insect injury is with the green 
apple a:,his, which was noticed in almost every orchard. In 
one orchard the Saddled Prominent ( H ctcrocampa guttfr•itta) 
had stripper! several trees ( this is the only record of the kine! 
that ha'; come to om notice this year). Climbing cut worms 
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~tripped two trees 111 one orchard. Red-humped caterpillar~ 
were found in five orchards; yellow-neck caterpillars in one; 
;-;an Jose scale on one tree in one orchard; woolly aphis on quite 
a number, but these were destroyed by spraying with kerosene 
oil emulsion. l\Iice injury was reported in two orchards and 
injury from deer in two others. Cattle injured every tree in 
one orchard and another orchard was practically destroyed by 
u~ing too much fertilizer. The following is a list of the o,vners 
of the orchards entered for prize, as recorded to elate: 

I.IS'!' (W CON'l'ES'l'ANTS }'OR 1'IIJ<: GRF,GORY PRIZE. 

Abbot, Horace P ............... Eliot Fay, W. L. & D. L. Call ...... Dexter 
Adams, Fred L ................. Jay Fifield, !I!. S ............. Manchester 
Allen, Harold ............•.... Hopo Fisher, Sumner .......... Winterport 
Bailey, L. ,.uelbert .......... Dresden Flint, Arthur E ............. Bridgton 
Bailey, Roscoe G ........... \Viscasset Forrl, W. C ............... \Vhitefield 
Rean & Son, C. S ......... Wellington Ford, L. H ............... Whitefield 
Bearce, I-I. V,. . ............. Hebron French, C. !1. ........•..••• Temple 
Benner, D. M. . ........... Monmouth French, E. 0. & \V. A ......... Norwav 
Berry, II. P . ............. . Livermore I◄,rost, Augustus C. & Son .... Wales 
ll1ckfonl, Anson M. . ..• , ..... Oakland Uage, T rving 0. . ........... Winthrop 
Bishop, Dr. Heber .......... lndus~ry Uay, Charles T ........... Farmington 
lllake, J. A ..........•.. Farmington Uilman, A. W ............... Foxcroft 
B,aisdell, A. L. . ......... Winterport Gleason, George ...........•.. Union 
Bragger, Bessie Wentworth .... Icxeter Goodrich, \V. W ............. Berwick 
Dragger, Wm. D. . ........... Icxeter Graves, \Villiam ............ Topsham 
Bridges, Charles ............ Gui! ord Green.eaf, Aus bury C. . ... Farmington 
Bryant, C. A. . .......... . Livern1orc Griffin, John C ........... . l\fadison 
Bryant, J. B ............... Buckfield Grinnell, H. L. . ............. Union 
Bryant, ,J. I. .............. Buckfield llall, A. D ................. Addison 
Burdick, John A ............. Auburn Hamilton, John E .........•. Garland 
Burns, E. L .................. Oxford Hardy, Arthur J ............. Wilton 
Burns, S. L. . ................. Eden Harriman, Charles D. . ....... Belfast 
Calderwoo~, Jesse F ........... Union hathaway, Gilbert T .••..•... Auburn 
Campbell, Earl \V ........... Clifton Herrick, A. A. . ............. Norway 
Carter, John Wm. . ....... Mt. Desert licscock, Charles II. ..•..... Foxcroft 
Chapman, D. A ............. Newburg Hills, Rufus P ............... Belfast 
Chase, Isaac ................ Turner Ilitehings, E. F .•......... Waterville 
Chipman, Chester le. ...•....• Poland Hobbs, Miller B ............... Hope 
Cobb, S. le. ...•...•.....•••.. Oxford Hussey & c.enthner ........ Parkman 
Conant, E. E ............. Buckfield Irish, F. S .............. , .. Turner 
Cummings, R. L .•........• Woodstock Jillson, Elmer D .........••• Greene 
Currier, ,. rank .............. Morrill Johnson, Everett E. . ....... nebron 
Dai,;gett., Sumner T ......... Foxcroft .Johnson, Wm. P ....... No Yarmouth 
Davis, E. E ............... Burnham Jones, C. L ................. Corinna 
Davis, Owen R. . ......... Woodstock Keene, Alt.on A. . .........•. Hebron 
Dean, J. L. . .............. Winslow Keene, Frank Henry ........ Belfast 
Dingley, F. A. . ............... Casco Kine;, .J. II. ............ Bowdoinham 
Dixon, le. S. & Son ............ Wales Lachance, Louis .............. Lisbon 
Dole, L. J. . ............. Limington Lane, A. \V. & Sons ...... Vassalboro 
Dolloff, E. W. . ..•....•..... Standish Lane, Francis E. . ......... Litchfield 
Douglass, Rothens A ..... Bowdoinham Lannigan, H. H ........... Mt. Vernon 
Dow, O. B. . ............... Monroe Lash, Jesse D ............• Waldoboro 
Dresser, H. F. . ............. Turner Law, .T. \Vesley ..........••..• Union 
Dunham, Harry E ...•••••••• Madrid Leavitt, Arch D .............. '!'urner 
Dun ton, C. A. . .......•....... Hope Lee, Lyman K. . .........•.. Foxcroft 
Eaton, Harvey D ........... Cornville Leighton, Dr. Ralph P ... Harrington 
~Jdgecomb, E. S. . ....... Bowdoinham Leland, Will E. . ......... Sangerville 
Icdgecornb, Percy S. . .....•... Delfast Leland, W. E. & Son ......•... Minot 
Emery, H. G .....••...•........ J,mot Loring, Fred H ............. Parkman 
Emery, Osmond ............ Hancock Macomber, A. C. • ...•....•.. Wilton 
Everett, Persian V. & Son .... Hebron Macomber, E. w ........... Winthrop 
Farmer, w. L. . ......... Charleston Maine Sanatorium Farm ...... Hebron 
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Marcotte, Leon T ............. Poland Saunders, I. F. & Son ........ Hebron 
Matson, Joseph .............. Solon Sawyer, A. A. . ........... Winthrop 
McFadden, Orrin ........... Dresden Savage, Mnrk N. . ......... Lewiston 
McNaughton, A. J . .......... Fox croft Scott, E. W. . ........... Harrington 
Mende, Charlie IC. ............ Greene Shute, Herbert C. . ......... Hancock 
Merrill, Chauncey Dean ...... Auburn Small, George R. .... North Yarmouth 
Mcon, Curtis , ......... West Sullivan Small, R. H. . ........... Harrins;ton 
Morang, Carrie E ........... Ellsworth Smith, Anna M ............. Gorham 
Morang, C. L. . .. , ........ Ellsworth Smith, M. B. ... , ............ Belfast 
Morrill, Willard A ...... , .... Belmont Soper, F. M. . . , ........... Winthrop 
Morse, Wilson M .. , ........ Waterford Spaulding, ~es lie C ..... Mechanic Falls 
Nason, Charles E. . .. , . , , . Wiscasset Sprague. C. E. . ......... Skowhegan 
Nason, Harry J. . , ............ Saco Sprague, Mrs. P. C. , , .... Skownee:an 
Nealley, Bertha E. .......... Monroe Strout. George E ........... Milbridge 
Newman, Herbert L ....... Mariavule Sturtevant, Ernest W .......... Peru 
Nichols, H. A., & L.A. Jack .... Lisbon Swain, John P ........... Farmington 
Oakes & Sons, A. A ....... Chesterville Thurston, Raymond E ......... Union 
Osgood, Charles F. . ......... uarland Towns, Frank L. , ......... Madison 
Packard, James R. , . , , .... Monmouth Tucker, Herbert M. . ..... Livermore 
Page, Ernest E . ........ East Corinth Tukey, Daniel P . ........... . Auburn 
Page, E. D. . ........ , .. , .. Hermon Twitchell, Dr. Geo. M. . ..... .A uhurn 
Patten, Mrs. Lois W ....... Skowhegan v,rnghan. "\Vm. Jr. . ......... Belfa-it 
Patten, Ralph J ............. Topsham Verrill, H. M .... , . , . , .. , ... Portland 
Patten, Rcland T. , ....... Skowhegan Vickery, .J. F. . ............. Morrill 
Paul, Delbert ... , .......... Morrill Vfalker, Geo. W ............... Alna 
Pettingill, George W ... East Livermore Watson, W. L. . ............ Monroe 
Phillips, Willard H. . ....... Hancock Webber, Fred A. . .............. Jay 
Plummer, S. Lyman .......... Lovell ,Veelrn, Wm. A. . ............. Wilton 
Potter, Warren J. . ....... Monmouth ,'1-'cntworth, Frances Towle .... Exeter 
Ralph, w. B ........ , .... vValdoboro i,'erth, Jacob . , . , , ........... Temple 
Reaves, A. F. . ......... Bowdoinham "\Villiarns, Henry L. . ....... Fairfield 
Ricker, F. A. & Sons ........ Turner Worcester, Vv. H. . ......... Columbia 
Ricker, George B. , ....... Cherryfield Wyman, F. D. , ............. Lincoln 
Ricker, W. J, .............. Turner Yeaton, .x. A. . ...... , ...... Chelsea 
Rose & Sons, Stephen W. . , .. Greene York & Sons, C. A. . ......... Bangor 
Saunders, I. F. . ........... Hebron Young, H. G. . ........... Brunswick 

LICENSED NURSERY AGEN'rs. 

During the past season there were 347 persons licensed to 
sell nursery stock in the State. ·with such a number in the 
field it would not seem strange if some were doing a crooked 
business. A noted instance of this kind came to light in the 
case of the large amount of infested stock sold in Hancock and 
Washington counties. This license has been revoked. Several 
complaints were made in other sections, but as a rule we think 
these parties are trying to do a legitimate business, 

. There are, however, several who are liable to be removed if 
statements made last season do not clear up. We must depend 
upon the patrons who receive stock, to notify us at once, on 
receipt of stock, if it is not entirely satisfactory. We would 
also greatly appreciate the favor if parties who are approached 
by these agents and are not satisfied with their methods of tak
-ing orders, would report to us. A word in time might save a 
great deal of trouble later, and help the department to keep this 
line of work upon a satisfactory basis. 

The following is a list of those who have been licensed in 
1910: 
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1,lST OF Nl:RSERY AGENTS LICENSED DY THE STATE EN'I'O:i\IOLOGIS'l' 

FOR 'l'HE YEAR r9ro. 

Abbott, Hirnm F. . . , ... Rumford Pt. Danforlh, D. \V ......... , .. Fairfield 
Aden, Perley C, . , ..... , .... Montville 
Ames, J. F. . ........... Kenduskeag 

Danforth, John K ........ Washington 
Davis, A. C ............. South Paris 

Anderson, Arthur A .. , ... , .. Jemtlancl Davis, Edmund .............. Turner 
Andrews, C. L. . ....... , ... Portland Davis, E. B ............... Rumford 
Archer, Elmer .............. Chester Davis, George .. , ......... Searsmont 
ArtbU'r, C. E. , .......... Farmingdale De Beck, Eal'! ................ Clinton 
Atkins, A. W. . ......... , . West Peru 1JelVIrney, }lenry N . .... , .... . Lincoln 
AttwoQd, E. P. . ..... , , Mechanic Falls Dennison, L. H. . ........... Th'Iercer 
Austin, Andrew H. , , .. , , .. Shapleigh Doak. J. L ................. Rangeley 
Ayer, George S . ................ Saco Dobbs, Charles .......... North Anson 
Ban~s, Henry G. , , , , ...... Richmond Pole, Leslie J. . ............. Holden 
Barlow, L. A. . ........ East Boothbay Ilomansky, R. C. . ..... North Castine 
Bartlett, Andrew ............. Orient Douglass, 13urton ............ Belfast 
Bartlett, Fred .............. Hou)ton lJouglass, D. n. . ....... Bowdoinham 
Bartlett, Thos. H. . ..... Island Falls Dow, Sewall .............. Old Town 
Barton, Eclw,n A. . , .......... Casco !Jowie, F. G. . .............. Mexico 
Barton, R. S. . .. , ........ Waterville rudley, Frank H. . ......... Auburn 
Baston, Hany S. . , ........... Moro nuclley, 0. P ....... West Farmington 
Bean, Charles E. . . , , ........ Sanford Dunnin;, J-Ierbert A. . ....... Bangor 
Beane, Oral T ............. Caratunk Dunphy, A. J ............... Highland 
Beedy, Bernard S. . ......... Bingham Duran, Jas. F ............. Charleston 
Bell, Wm. P ... , , , . , ....... Westfield Dyer, 1' Jelen .............. Eastbrook 
Bicknell, L. H, ......... , .... Albion Dyer, Geo. G. . ....... North Gorham 
Billington, H. C. . ............ Surry 
Blethen, Geo. P ........... Thorndike 

Eaton, .James R. . ........... Calais 
Eaton, Samuel H ............. Oxford 

Bolton, F. '-'• .............. Portland Eaton, \Vinfield W .. South Thomaston 
Booker, John F. . ......... Somerville Eaton. Z. B. . ........... Phippsburg 
Bootuby, Asa ............ Westbrook Ellingwood, A. P ............. Monroe 
Bradford, Albert T. . ......... Turner Elliott, L. D ......... North Rumford 
Briggs, J. Franklin ...... Kennebunk Emery, \'V. S ......... North Berwick 
Briggs, Walter S. . ......... Littleton Emmons, Benjamin C., West Kennebunk 
Brown, I. L. . ............. Bucksport Erskine, Joseph F .......... Wiscasset 
Brown, Nelson W. . ........... Milo Fadden, Edgar F. . ..... West Newfield 
Brown, W. W ............. Old Town Fairbanks, A. E. . ....... Monmouth 
Bunker, Francis W. . . Cranberry Isles Fall, G. W ................. Garland 
Burges, P. A . ............. . Andover Faruham, Mark .............. Wells 
Burleigh, Arthur A. . ..... Biddeford Faught, 1--Ierman A. . ....... Belgrade 
Burns, S. L. . ........... West Eden Fenderson, W. P . ........ Dennysville 
:burrill, Stacy L. . ........... Monroe Fernald, C. G. . ........... Old Town 
Butler, "Vvilliam ............ Foxcroft Fernald, Fred H. . ......... Newport 
Butterfield, Harold c. . ... Brownfield Fernald, Miss P. Estelle .... Dixmont 
Campbell. John C. . ......... Steuben Fickett, Miss Minnie .......... Saco 
Cannon, S .T ............... Augusta Finney, J. 0 ........... Locke's Mills 
Carter, Ruel S. . ............ Bradley Flagg, James H . ........... . Augusta 
Carver, Augustus ...... Pulpit Harbor Fox, A. N ............. South Berwick 
Carver, w. H. , ........... Bucksport French, DeLeon A. . ........ Norway 
Cassidy, M. L ............... Calais French, Randall B. . ..... Lincoluvl11e 
Chadbourne, Chas. L ... North Brid~ton Frizzell, J. N. . ............. Mercer 
Chadwick, Hiram W ....... Port Clyde Frost, Stephen D. . ......... Baring 
Chamberlain, Francis A. . ..... Cast.ine Gardiner, W. E. . ..... Fort Fairfield 
Cnapman, Curtis ........ Kezar Falls Gardner, Richard C. . ..... Stonin~ton 
Chapman, Mrs. H. B ......... Auburn Garney, A. Frank ...... No. Shapleigh 
Cheney, H. E. . .... : .... Bowdoinham Gaudet, Albert L ........... Rockwood 
Cleaves, Howard F ....... Old Orchard Gerow. Wallace R ........... Houlton 
Cobb, Willard ................ Paris Gerrish, Gerald L. . ......... Sanford 
Cole, Joseph E. . ............. Union Gillchrest. Walter A ....... Thomaston 
Colson, W. A. . ........... Searsport Gilman, H. w. . ....... South Berwick 
Coneter, Ancil ............ Vanceboro Gordon, Wilson M. . ........... Winn 
Combs, Arthur ,V ... Northeast Harbor Gott, J. M. . ............... Wayne 
Cowin~. John F ............. Dedham Gould, R. D. . .......... South Paris 
Cox, Rev. A. M ............... Morrill Gove, G. W ......... North Searsmont 
Crawford, Willis P. . ......... Hudson Gray, E. vV ........... Columbia Falls 
Crocker, Hiram D. . ..... East Machias Gray, Frank L ..... Centre Lincolnville 
Cummings, Lincoln ........... Bethel Gray, Geor'l"e H. . ... West Kennebunk 
Cunnine:ham, W. J ........... Oakl•n~ Gray, William D ......... Bowdoinham 
Cushman, =dward H. . ....... Portland Greene, Henry .............. Linneus 
Dailey, E: L ................. Canton Greene, M. M. . ....... East Bowdoin 
Daggctc., Lee ................ Strong Gregory, George E. . ....... Hartford 
Dakin, E. J. . ............... Wilton Grover, John P ............... Brewer 
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Gushee. A. C. . ............ , Appleton 
J fale, II,~rbcrt I-!. ...... ~onh Droqklin 
Hall, }' A. . ................. Re bee 
Hamlin, Geo. A ........... , .Gardiner 
liarnmoud, Nathan P ....... Danforth 
Haney, C. F'. . ............. Camden 
l Iart, Rodney E. . ...... , . El18worth 
Haynef!, G. IL .. , ... , .... , .. Lincoln 
Helme, A. G .. T. .•.....•••.... lJFxter 
Herrin, Porrest .......... Cornvilie 
Hersey, G. L ........... East Corjnth 
Hichbor:1, F. 0 ............. PortJ;rn,I 
Higgins, Ernest D. . ......... }lorrill 
Hight, Zlm0r V ....... , .. Harmony 
Hinckle}', A. rn ... , •....... , Portland 
His:·ock, Augustus .. \\Test Parming ton 
IIockin,<s·, AJfn?d C ......... t=;t. Gi..~orge 
Hoclgdoc., D. \V ..... Bootlitiay Harbor 
Houvnd1 Fred ........ , ... Bw·kfiel1l 
Hohnes, Amos E ............. Oaldancl 
Hopkins, John .......... \Vest Peru 
Howard, J. F. . ... , ....... l<'ort Kent 
Howard, Justin \\'., ...... Lexington 
Hubbard, i1elvin ......... , .. Canaan 
J--Iuntres:,;, Geo. I. ............ Porter 
Iluntres.;, S:uah L. . ..... So. H<'rwick 
IlussPy, J. C. . .............. Oaldand 
,Jenkins, John :Henry .... Pre~_;qnn Jsle 
,lohnston, Orla G. . ..... \V,,shin~ton 
JonGs, S. L ......... \Vest Kennr:bunk 
.Jordan, J. A. . ............. Din£(ham 
Judkins, John E. . ..... , . Stoninc;ton 
.Judkins, N. F .....•........ ":.Iadison 
Kiah, Paul J ........ , ...... .Jackman 
Kimball. G. E. . ........... Pittsfield 
Knight, Edwin \V. . ......... Sweden 
Knight, Philip E ............. Pownal 
Kno,vlton, Chester D. • ••..... ~vI(l11I"oe 
Lab bi, V. J. . ............ H:agl1c~ Lake 
Lamb, Jan1eg ........... , Hobbinston 
Lamson, Hanson S ........... Liberty 
Lane, C. A. . . . . . . . ...... Waterville 
Larrabee, Chas. . ........ CharJotte 
Laurence, Warren I-I. . ..... P:dmyra 
.Leach, Maxwo11 Everett ... , .. Castine 
Leavitt, H. \V ........... , .... l',ewport 
Lee, Harold Lester ................ Jay 
Leeman, E. T. . ......... Milliw>Clret 
Leigh tor:, c. H. . . . , ....... Augusta 
Le,vi8, Harry .............. Shawmut 
Libby, Arthur W . .......... Portland 
Libby, J. s. . ............. Harmony 
Linscott. Isaac L. .. . , , .... Brunswick: 
Linscott. Oscar A. . ....... , . Lamoine 
Linscott. Arthur F. . , ...... , .... Troy 
Littlefield, S. L. . , .......... Poland 
Lombarci, I. C. . ....... Steep B'alls 
Loring, l-'J. Li . ..••..•..• No. Yarmouth 
Mace, \V. L . ............ :BJ. Winthrop 
::viacomber, g_ R ......... , .Portland 
1\Iargridge, .Jan1es ............ Dexter 
Matson, Joseph ............... Solon 
11.cAlister, F. A .... , .. Liverrnore F•ans 
'\!eCabe, E. T ............. , .Palmyra 
McCabe, John C. . ........... Bangor 
'.\IcCabe, George L. . ...... , .. Bangor 
McCabe, Robert F. . ......... Ban[(or 
McClure. 1rred R. . ......... Cornville 
McCormick. Chas .......... Kingman 
1\IcElroy, Harry .............. Marion 
McKechnie, George B. ...... Danforth 
~fcLaughlin, Angus .......... Lincoln 
McQuarrie, Wm. S ........ , .. Ashland 
Merrick, W. S. . . , ........... l:nity 
Merrill, A. J. . ............. Bangor 
Merrill, James •....... , ...... Augusta 
Mite-hell, Alton Ray .......... Troy 
Mitc:hell, H. R. ..... , ..... Waterville 
~lonroe, George I-I. . , .......... ~fHo 

:\Ioorr, J'J. A. . ........... Skowhegan 
~foon\ Howard \V ......... Pembroke 
~l orsc, C. M. . ............... Gray 
~:orrill, Herbert o ........... Gorham 
!\I.orris, George R ............. Oxford 
:lloulton, Jeremiah ...... Cape Ned dick 
Xasb, A. D. . ......... Damariscotta 
I'(cwcomb, D. L ............. Portland 
:--;cwcomb, F. II. . ....... \Vintcrport 
~lc·hols, Peter ............ Gloucester 
:-iorris, Edmund n ........... Gardiner 
::\'ort0n, A. D ...... , ...... Farmington 
Xortcn, Iv(ary J~. . ....... B ... armi.n-~ton 
Xoyes, Colby J. . .... , .... Jonesboro 
1'nyes, Rcno P. . ........ , .. '\Vilton 
Yutter, Jc;hn "\V. . ...... , .. Montville 
O'Brien, I forare . , .......... Portland 
(/Hoak, T. IC ....... , .... Kingn1an 
Fackard, G. IL ............ Bridgton 
Partridge, G. II. ............ Gorham 
Patten, L. P ............... Herman 
Payson, II. H. . ............... Hope 
Pf'n<11cton, G. S. , .......... \Varren 
Perham, J<.~hn F ......... F'arrnington 
J!lcrkins, F'. B. . . , ...... , . , Penobscot 
Perry. Cha;,. C. . ........ , .. Sulliva~1 
I'etnrs, Anctrew J. \V ......... I3unsor 
l'hillips, 1\lilton ......... , .. Jiaclison 
Phillips, W. II. .......... Hancock Pt. 
Ph1rnon, \Valter .......... Livern1ore 
Pitd1er, A. I. IL ........ Lincolnville 
Poland, A. L. . ........... Hartford 
Po-,vpr::;, Chas. E. . ......... Sunset 
Pre:-:eott, Emery ............... Etna 
Preston, Andrew J. . ..... Dennysville 
Fuhd or, Geo. :BJ. • •.•.• ,vest Sumner 
Purinton, \V. S ............. 1tu~usta 
Raymond, .T. 0. . ........... Winthrop 
Heynoll18, Geo. L. . ..... Graniteville 
!Uc-11, G. "\V. . ....... South Newburg 
Htcbardson, W. II. ............ Lovell 
Hite hie, Elijah .............. Belfast 
Hi vers, Ifarold ...... Tenant's Harbor 
I~obf'rts, Jrimcs A ......... \Vaterboro 
Hobinson, Delmore ..... , .... Bridgton 
Bobjnson, F'rank ...... , .... Robinson 
Rollins. E. P. . . . .......... Y\'arren 
l(oss, T. Ji\ ........•...••.••.. Saco 
Rcnvc, Harry L. . ........... Berwick 
Hyan, Roy G. • •..... , ...... Calais 
Sa bin, John II. . ......... Danforth 
Salley. harry A. . . , ....... Atkinson 
Sanborn, D. S ....•.......... Norway 
Sands, Robie H. . .......... Bingham 
Sargeant. A. E. . ........... Lamoine 
Sargent, Solomon ...... So. Gouldsboro 
Savage, .J. A. . ........... Skowhegan 
Rava,;o, .J. ~'rank .......... \Voolwich 
Ravoie, Joe ........ Eagle Lake Mills 
Seavey, Jedediah ........... Dur·ksport 
Simmons, Gilbert .....•.. North .Tay 
Simmons, S. N . ....... , ... . Appleton 
Simpson, F. A. . .. , ...... Winterport 
Sinclair, George L . .... Columbia Falls 
Sinkinson, Edward P. B. . . \Voodfords 
Small, R. IL ............ Harrln-a;ton 
Smart, .T. el. Jr. • •.......... Seboeis 
Smith, AIJ'red J. . ......... Gardiner 
Snow, H. 0. . .........•.. Frankfort 
Sodergren, John J. . ....• , . Stockholm 
Spear, Charles T. . ......... Rockland 
Stanehfielrl, Frank W ......... Veazie 
Staples, Charles C ......... Shapleigh 
Staples, Charles E. . ......... Haven 
Staples, i\1cholas ...... W. Kennebunk 
Stevens, Fred w. . ..... , ... Garland 
Steves, D. G. . ............. Hallowell 
St.itham, A. . .........•. Bridgewater 
Stilphen, IL A. . .............. Alna 
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Strout, George E. . ....... :Milbril1gc ,vt~n twort.h, E. J. . . San tor<l 
Tash, George \V. . . . . Nev.· Vineyar,1 \Vcntworth, Lef-ilic . . . . . . . . :St:cirsmon t 
Tash, James A ............... Salem WhP<'ler, C. \\' ............. Houlton 
Tebbetts, Isaac . . llea,lfield \\'hite, A Hwrt K. . . . . . . . . . . Portland 
Templeton, Orrill . Greenville White, J. \Y ................ Lu,llow 
'.1 J1omas, H. C. . .. Sumner \YhiLing-, Charles II ...... , Goulclf;horo 
Tbornas, ,I. Il. .... Roxbury \\'hi tin;·, ~,the[ ....... , , .. , , Belfast 
Thompson, W. A. . . . . . . Livermore \Vhi ting, .F'rank O. . . . . . . . . . . Belfast 
Thurston, ~;Jmer 1,;, ....... China Whitney, Geo. :\1. .... West Falmouth 
Thornton, F. l'. . . . ...... Drookton \\'ig·;dn, C. S. . .......... \Vaterforcl 
Tracy, Jason L. . .. Goulclsboro WiIPy. James ................. :\lilo 
Tucker, J. R. ....... West Paris \Vilson. Thomas E .......... Kittery 
Twombly, F. S .............. Buxton Wincapan, :\Irs. Alma :\1. ... :\fonhe,;-an 
Underwood, James A. . . Lisbon Falls \\'inslow, A. T. . . . . . . . . . . . Olisfielrl 
Viles, Blaine S. . . . .... Au2;usLa \\'in::-;low, Caleb ............. Poland 
\Vadsworth, ·w. D. South Hiram <\'oo,1, E. L ................... Troy 
-ward, Lowell E. . Emb,Jen <\'ootlbury, DaYi<l fl ...... South Paris 
VVanl, VV. D .. Jr. . ..... Lime:-;tone \.\,.oodman, I•\ D .......... ,vinterport 
\\Talker, Fred 1. . ... t-hvnnvilln \Vrizht, Char ks E. . ........ Hartland 
Warren, ,Joseph H. . . Dexter Wright, Fre,1erh-k T ..... Old Oreharrl 
Wasson, Loring S. 11m·k,port \\'rie;ht. F. \V ............... ·wilton 
Webh, F'runk . . . . Nurth P,1.ri~ York. Lemont C ..... )i.fechanie :B"alls 
Webber, Samuel 1-!. . llallowell Youn,;-, Charles E. . ..... , .. Shirley 
Weeks, Will S. . . . l~:ll'sons!ield Youn~. 1:stlwr :\T. Garland 
,ventworth. C1. c. n:n(linPr 

1.1,:cn:m-: WORK. 

There is a growing demand for lecture work but owing to the 
greater call for demonstration work in the field we have been 
obliged to refuse many calls in this popular line. 

The following is a list of the most important: 
Lectures at Farmers' Institute. . . . . . . . . . . . . 3 
Lcctnres at Fruit Institute . . . . . . . . . . . . . . . . 9 
Lectures out of State . . . . . . . . . . . . . . . . . . . . 3 
Lectures at Orchard Demonstration meetings 27 

Lectures at Pomological meeting . . . . . . . . . 2 

Lectures at Pomona and subordinate Granges 33 
Lectures at School and Acaclemies . . . . . . . . 12 

89 
Total attendance . . . . . . . . . . . . . . . . 7,702 

At the present time there arc about 100 nurseries in the State, 
counting those who :,;dl plants of the small fruits. There are 
about 200 Gregory orchards. Besides the inspection of these, 
many requests are made for inspection of orchards, city shade 
trees and parks. This work adrlecl to other labors of the Bureau 
made it necessary to appoint an assistant to aid in the work. 
Mr. G. A. Yeaton, of Augusta, was chosen for this position, and 
a more faithful and efficient person could not have been selected 
for this purpose. He has put his whole time and energy into 
the work of the Bureau, thus accomplishing what could not have 
been clone but for his faithful work. Frequently he has been 

s 
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called upon to take charge of orchard demonstration meetings 
and was placed as one of the speakers to demonstrate methods 
of orchard management. 

Respectfully submitted, 
E. F. HITCHINGS, 

State Entomologist. 



-





REPORT OF SPECIAL FIELD AGENT. 

J !011. A. TV. Gilman, Commissioner of Agriculture: 

I herewith submit my fourth annual report as Special Field 
,\ >2;ent in charge of gypsy moth work. 

It may be well at the outset to state that the actual limits of 
the district infested by the gypsy moth in the State of Maine 
are not yet known, and will not be determined until such time 
as funds for a more thorough examination of the outlying towns 
1,y the trained scouts are available. 

To correctly ascertain the extent of the infested section and 
to properly handle the same, a force of at least 75 trained men 
might well be employee! for the greater part of an entire year. 
Such operations, however, have been impossible in view of the 
great need of suppressing the moths in the badly infested wood
Iancls of the 1.owns in the southwestern part of the State. 

It has not seemed wise to spend too much of our limited ap
propriation in scouting new territory, while in the badly infested 
towns there has been an opportunity to destroy egg clusters and 
c3terpillars by the hnnclrecls of thousands, and thus relieve the 
people of such towns from caterpillar annoyance and damage to 
woodlands and orchards. The only course for the new Legis
lature is to make such appropriation as shall, together with 
those made by Congress, enable those in charge of the work of 
suppression to prevent the further spread of this pest and grad
nally reduce the infested area. The appropriation must neces
sarily be larger than the last one made so that every infested 
place, however small, can be attended to, even in the forests. 
If this forest work is neglected by insufficient appropriations, 
the moths in slightly infested places, like those in Acton, New
field, Shapleigh, Gorham, Lebanon, Alfred and many other 
towns in the northern part of York County, will spread rapidly, 
and in consequence all of the valuable timber will be absolutely 
destroyed by the feeding of the caterpillars. 

The owners of timber lands and orchards in the eastern and 



central part of ;1Iaine--the part nut yet infested with the gypsy 
moth----ha,-e such a fear of this pest ancl desire so strongly to be 
protcc~ed from it, that, as far as I am able to learn, they are 
more than ready and willing to pay their part of snch appro
priations as may be neccs;-;ary to prevent the insect from spread
ing beyond its present limits and eventnally invading their lands. 
Should the gypsy moth be allowed to increase and spread, snch 
;1 course would end in enormous loss of wealth to the State of 
::\Jaine. 

Massachusetts has expended about $6,000,000 in the moth 
work. This is a large arnonnt of money. Massachusetts is a 
rich state and is able to expend such a sum of money for such 
a pnrp,,sc. b11t for ~Iaine, the prospect wonld be ruinous. Hope 
must he placed in the Legislatnre of r9r r-12 to make such ap
propriation as may be necessary to stop the spread of the moth 
to new territory, the purchase of more high power spraying ma
chinE's as well as the introduction of parasites and other natural 
e1wmies of the gypsy moth. 

The appropriations macle by previous Legislatures have not 
been large enough to properly carry on the work throughout the 
entire year and a system of co-operation has existed between 
the Government Field .\gent and this ofiice, so the work conhl 
be continnecl uninterruptedly. 

l:y such an arrangement it has been possible to keep most of 
the force employed during the entire year. This is an important 
factor in our work, a,; by this method we arc able to train and 
keep the men of the force up to a high degree of efficiency. 

The work in J\faine has been carefully am! thoroughly han<lled 
by the force and the men have shown much interest and enthu
siasm in meeting this difficult problem. 

All c,f the known colonies have been given most thorough at
tention, and their conditions have improved each year. Many 
new infestations have been discovered in the already infested 
towns and cities and several new towns have been added to those 
already known to be infested. The scouting is still being car
ried on by the government, and without any doubt, many more 
towns will be found infested. 

Dnri,1g the year 19ro the work against the gypsy moth has 
been carried on practically along the same lines as in the three 
preceding year~, and with the !Same gratifying results. 
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The scouting operations which were begun in the fall of 1909 

"·ere carried on until :'.\fay, 1910, 75 trained men being employed 
for this work. During 1fay and June spraying operations were 
carried on with excellent results. Ten and one-half tons of ar
senate of lead were used in this work and millions of caterpil
lars were destroyed. 

Ch·ing to the bad poisoning received from the brown-tail moth 
under the burlaps last year, I waited until the brown-tail moth 
had pupated before allowing the men to begin putting on bur
laps this year, which was July rst. Eighty-five thousand trees 
\\"(Te bt1rlapped and carefully attenclecl during the months of July 
anrl August. One hundred eighty-five thousand eighty-six cat
erpillars \Yerc taken from the burlaps and destroyed. Nine and 
one-half bales of burlap were used in this work. Thousands of 
caterpillars \\ ere de~trnyed by fire in the burning operations on 
the ground and in stone walls. Six barrels of crude oil were 
11Sed in the \\·ork. Consiclerable cutting, cleaning, thinning tree 
tops, pruning, tin patching and scraping of trees in orchards and 
\\"Oocllands was done during the months of January, February, 
and :\I arch. 

Owing to the shortage of funds we were obliged to stop work 
the latter part of August. In October the ,rnrk of scouting ,vas 
again taken up and is now being carried 01~ by the government. 
!)11ring the scouting operations. 53,894 egg clusters were found 
and creosoted. If these egg clusters hacl been allrrn·ed to hatch 
they woulcl, without any doubt, have brought forth 20,000,000 

caterpillars. 
'l'he following new towns have been scouted and found to be 

quite badly infested, viz: Parsonsfield, Lyman, Standish. Port
land, \\~estbrook, Buxton, Cape Elizabeth, Old Orchard and 
South -1\irtlancl. 

The following list shows the towns no,v infested with the gyp
sy moth in York ancl Cumberland Counties, total 30: Kittery, 
York, Eliot, \Vells. Kennebunk, Kennebunkport, Portland. 
W cstbro:Jk, Buxton, Cape Elizabeth, Old Orchard, 1\iddeford. 
Saco, Scarboro, South Portland, Gorham, Standish, Dayton, 
South nerwick, North Berwick, Acton, Parsonsfielcl, \Vater
boro, Shapleigh, Berwick, Lebanon, N ewfielcl, :~a11ford, Lyman, 
Alfred. 
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I,U1IBJ<;R INSPE;C'.(ION. 

The inspection feature of this work is of greatest importance 
and must be well organized and enforced to obtain results. At 
the present time the work is being clone entirely by the govern
ment, and is not bein,c:; looked after as sharply as it demands. 
Cars have been shipped from Maine to other states during the 
year without the necessary permit, but this fact was not discov
ered until the cars had been away from the State for some time. 
The Boston & Maine R. R. ;igain sent into the State cars loaded 
with s:1im wood which was distributed along the tracks from 
\Velis to Portland. Capt. Spinney and his crew found this shim 
wood badly infested w:ith egg- clusters at Pine Point, Old Or
chard, Scarboro Deach and Rigby Stations. 

This ,vork demands great attention to prevent new infesta
tions from being estalili~hed at distant points as well as to pre
vent new colnnie., or infc,,tations in our own State. 

JIIJ~LD DAY. 

The third annual field day of the force was held at the Ly
man Hastings Hotel at Yurk Beach on August 3 rst, and was a 
great success. A shore dinner was served at noon after which 
speeches ,rere made by Jlon. A. \V. Gilman, Commissioner of 
Agriculture, l\fr L. H. \Vorthley of Massachusetts Department 
for Suppression of Gypsy Moth, Col. T. H. Dearborn of the 
New Hampshire Department, Hon. Horace l\Jitchell of Kittery, 
.:\Tr. Spinney of North lkrwick, Prof. E. F. Hitchings, State 
Entomologist, an<l others. It was a very enjoyable time, many 
visitor, frum Massaclmsetts, New Hampshire and l\Taine being
present. 

LECTURES, CORRJ(SPONDE~CJ( AND EXHIBITS. 

During the year 1910, fifteen lectures have been given before 
different societies, all of which were illustrated with lantern 
slides. One thousand fourteen letters relative to the gypsy moth 
have been received and ans,Yered. One exhibit was made at the 
Food Fair in Portland. 

I now have over roo lantern slides illustrating the gypsy moth 
work in l\Iaine, showing the forces at work scouting, burning, 
turning burlap, cleaning and cutting woodlands, scraping, prun-
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ing and tin patching the orchard trees, as well as the life his
tory and hiding places of the moth. 

ACKNOWU-iDGMENTS. 

I am glad at this time to acknowledge the help received from 
others interested in the work; the advice and assistance received 
from the Government Field Agent, D. M. Rogers, which has 
been freely sought and as freely given. To the inspectors, fore
men and members of the field force I am glad to acknowledge 
my obligations for loyalty to the department, and their efficiency, 
to which in no small measure is due the success obtained. 

PARASITES. 

A considerable number of parasites ancl natural enemies of 
the gypsy moth have been received at the laboratory in Melrose, 
:Mass. These have been liberated ancl conditions at the present 
time seem to warrant the hope that eventually much good will 
result from this work. It should be borne in mine!. however,. 
by those who are over enthusiastic as to the possibility of. con
trolling the gypsy moth by means of parasites, that there arc but 
few cases on record where work of this kind has been entirely 
effectual. Until it has been dcmonstratccl that natural enemies 
can control the situation it is folly to curtail the amount of work 
which is being employed for the destruction of this pest. 

The following is a list of the infested towns and the condi
tion of same as far as it is possible to learn at this time. 

KlT'fERY. 

The work here has been clone faithfully and intelligently by 
the crew located in the town, but for all that the infestations 
have increased to quite an extent. During the fall scout in Oc
tober over I 50 new colonies were found on trees along the high
way, which indicates that the same had been brought from New 
Hampshire on automobiles or other conveyances. The old in
festations have been carefully attended, with excellent results. 
The scouting has been carried on with the same care as here
tofore, with the result of finding and destroying 3749 egg clus
ters. 



During the summer months the trees were burlappecl and at
tended each day, which resulted in finding 17,432 caterpillars. 

Spraying was clone·on a much larger scale than ever before 
ancl thc,usancls of caterpillars were killed by the poison. 

The scouting of the balance of town will be finished by the 
government after the first of January, 191 I. Many of the olcl 
orchards have been attended to, which will make the work here 
much easier to handle and will give the men a better chance to 
get into the woocllancls. 

Owir1g to the new infe~tation,; f Ptllld along tlw hig·hways a 
great deal of \\C•rk \vill be required in this t()\\'11 next vcar. 

YORE. nr.r.ACr-:. 

l am again glad to report the excellent condition of this vil
lage relative to gypsy and brown-tail moths. 

A larger amount of spraying has been done than ever before, 
\\ ith the same gratifying results. .\ I illions of both gypsy ancl 
brown-tail moth caterpillars have been killed by the poison used. 

The excellent condition of both the orchard and shade trees 
in this village is a striking· illustration of the wisdom of spraying. 

The usual campaign of scouting, spraying and burlapping 
was carried on in a most satisfactory manner and with good re
sults. 

During the scouting season 1584 egg clusters were found and 
creosoted. After July r st the trees \\'Cre ln1rlappccl and care
fully attended, with the result of finding 6104 caterpillars under 
same. 

The excellent public spirit shown by the officials and citizen:; 
of this town is worthy of the highest commendation. 

Much credit is clue the foreman and crew located here for the 
good W,)rk which has been done. 

YORK (BRIXIIA~l AND AGA1JJ,;N'l'ICl•S lJIS'l'IUC'J'S.) 

.Agamc11tirns--This i~ the very worst infested part of the 
\\·hole State and it will require much work and money to prop
erly handle same. There are 9600 acres in this colony, of which 
three-fourths is heavily wooded. Extending from Mt. Agamen
ticus to the center of south Derwick on the north ancl to the town 
of \\'ells on the east, it is a menace to all of the surrounding 
co,mtry. and trnlcss cleaned out and attended to, the infestation 
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will continue to spread nntil it will become impossible to hanclle 
it. A great deal of work has been done here dnring the year and 
the conditions are much improved over last year. Large tracts 
of woodlands have been cleared of underbrush, the deadwood 
taken from the trees and spraying and burlapping clone, ,vith ex
cellent results. 

J\Iany acres of ground have been lmrned over and millions of 
caterpillars destroyed by the fire. During the scouting opera
tions carried on in the early part of the year 29,054 egg clusters 
were found ancl treated. 

During the burlap season over 30,000 trees were burlapped 
and attenclecl, \vith the result of finding 104,693 caterpillars, 
which \\ere destroyed. Millions of caterpillars were killed by 
the arsenate of lead used in the spraying work. 

I\"o scouting has been clone here this fall so it is impossible to 
state the exact conditions at the present time. The government 
crews will scout this territory after the first of the year. 

B ri.r!zam.-The conditions in this district are nearly as bad 
as those existing in Agamenticus district. There are many bad 
\\'O'.)cl!aml colonies which are in had shape and it will require 
much work to properly handle them. The usual methods were 
employed clming the year for the suppression of these infesta
tions. Scouting, cleaning, burning over the ground, spraying 
and lrnrlapping were c::rriecl on with good results. During the 
scouting in the early part of the year 2597 egg clusters were 
funnel and destroyed. 

A large amount of spraying was done both in woodland and 
orchard with exc.cllent rcsnlts. 2595 trees were burlappecl and 
carefully attended, which resulted in finding and killing 12,682 
caterpillars. 

In addition to the above figures many thousands of caterpil
lars were killed by fire and spray. 

No scouting has been done here this fall. The government 
crew will scout this section after Jan. I st, 1911. 

F,LIO'l'. 

Scouting operations were not taken up in this town until April 
1st owing to lack of funds. This left but six weeks to scout be
fore the spraying season began, therefore the town is but partly 
scouted at the close of the year. The government forces will 
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scout here after the first of January. A great deal of spraying 
has been clone both by the citizens and the men of the gypsy 
moth force. 

During the time the work has been carried on in this town it 
has met with the hearty approval and co-operation of the citi
zens. They have become interested in the spraying work and 
have clone a great deal of same. This year nearly 2;½ tons of 
arsenate of lead \\ere n:--.cd by the people of Eliot. 

'l\yenty-five thousand trees were burlappecl and carefully at
tended during· the season and r 5,362 caterpillars were taken 
front same and destroyed. The number of egg clusters found 
in the early part of the year and while finishing up the summer 
work was 1218. Owing to the bad condition of this town a 
great deal of worl~ ,dll be 11cccs,ary. 

WELLS. 

A general scout in the early part of the year showed the town 
to be: quite badly infested. One thousand eight hundred sixty
seven egg clusters were found and destroyed. No scouting has 
been clone here this fall and it is impossible to tell just what the 
conditions arc. At the present time the condition_ is much bet-
tcr than at the same time in. 1909. 

The ,,·ork has been looked after very carefully by the crew 
located in this town. 

In the season the trees were burlapped and carefully attended, 
with the rc~ult of fincli ng 8963 caterpillars, which were de
stroyed. 

Spraying has Leen carried on ,sith the m~st gratifying re
snlts, thousands of caterpillar;3 being killed by the poison. About 
8co ]Ls. of lead were used. 

This town will be scouted after Jan. r st, I9II, by the govern
ment forces. 

KENNEBUNK. 

The situation in this town remains about the same as last 
year. During the summer months quite a few roadside trees 
were found to be infested with single caterpillars which, no 
doubt, were brought in on automobiles coming through New 
Hampshire. 
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The trees were burlapped and carefully attended during the 
season; 265 caterpillars were taken and destroyed. 

The town was thoroughly scouted in the early part of the 
year and II 7 egg clusters found and destroyed. No fall scout
ing has been clone yet. The town will be scouted by the govern
ment crew later. 

KENNEBUNKPORT. 

The work in this town has been attended to with care but, in 
spite of this, the infestations have increased this year, many new 
infestations along the highway being found this fall while scout
ing. This indicates that caterpillars are being brought from 
some other towns or possibly from i\ ew Hampshire on automo
biles. The Post road through New Hampshire, over which 
most of the machines come, is very badly infested and without 
any doubt caterpillars are brought on same to the towns along 
the coast between Kittery and Portland, and possibly farther 
east. 

The scouting operations resulted in finding 172 egg clusters, 
which were destroyed. 

The trees in town were burlapped and carefully attended dur
ing the summer months. 124 caterpillars were taken and de
stroyed. 

BIDDErORD. 

Previous to the year 1910 only one egg cluster was found in 
this town, but, while attending this infestation during the sum
mer, five more infestations were found. They are situated in 
different parts of the city and it will require considerable work 
to properly handle same. 

The trees were burlapped and attended during the summer, 
which resulted in finding 72 caterpillars. 

The government crew is now scouting the city and without 
doubt will find other infestations. 

SACO. 

This city has not shown much during the summer months. 
The four infestations have been looked after carefully, but only 
3 caterpillars were found. I fear that there are more infes-



tatiuns in the nppcr part of the city aud withont any doubt the' 
government crew will fine! them when they scottt this winter. 
The conditions of the city warrant a hard fight to stay the spread 
of the moth ancl to exterminate the infestation already found. 

SCARBORO. 

Last year in scouting hut one infestation was found in this 
tuwn. This was carefully attended during the summer months. 
\ Vhile doing this work 6 more infestations were fonnd which 
were attended, and from all 35 caterpillars taken. The govern
ment crew is now scouting the -tO\vn. This is a large town and 
contains a great deal of woocllancl which will require a great 
deal of work and money to handle. The railroad infestations 
found h-~re during the winter have not developed any caterpil
lars and it is safe to say that they are exterminated. 

SO L;T II PORTI,AND. 

\Vhilc scouting the town in the early part of the year two 
infestations ,verc found near the golf grounds and while attend
ing to these during the summer months two more were found 
close by_ The trees were lmrlapped ancl attended carefully, 
which resulted in finding 235 of the caterpillars. Scouting clc
nlopecl 3 r egg clusters. 

These infestations are all on the Post road on Main Street 
ancl are liable to be carried some distance as the owner of the 
worst infestation is a truck gardener and drives to the city of 
Portland each clay with his goocls. I certainly look for new in
festations to develop from this one by these means. 

GORHAM. 

The scouting of last fall revealed for the first time in this 
town, one egg cluster. During the summer months this infes
tation was visited and r caterpillar was found. During the 
scou~ing this fall 65 egg clusters were found and destroyed. 
These new infestations are located in every part of the town 
and much work will be required to properly handle same. The 
fall scouting was clone by the government crew. 
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For the first time during· the m,rk in this ~tatc \Ye were able 
t,i get into this town and scout same. The scouting revealed 30 
egg clusters. These were located in different parts of the town 
and undoubtedly many more are to be found in the woodlands. 

The situation here is indeed serious and a great deal of ,vork 
will be required to handle it properly. 

The scouting was done by the government crew. 

LY:\L\N. 

This is a new town and was fouml to be quite badly infested 
during the scouting operations this fall. Fifty-hvo egg clusters 
were found ancl destroyed. The scouting was done by the gov
ernment crew. 

llAY'l'ON. 

During the scouting operations of last fall ( 1909) one egg 
cluster was found in the tmvn. Nothing was done during the 
summer. In this fall scout 40 egg clusters were found and de
stroyed. The scouting was done by the government crew. 

SHAPLEIGH. 

This town was scouted during the early part of the year and 
one infestation was found containing 55 egg clusters. 

This infestation was visited frequently during the summer 
and r caterpillar was found. No scouting has been done here 
this fall. 

NEWI<'IELD. 

The one infestation in this town \\"as visited many times dur
ing the summer and I caterpillar was found and destroyed. 

N'o scouting has been done here this fall, but some will be 
done in the ear,ly part of the year 19r r. 

ALFRED. 

The one infestation has been visited many times during the 
summer, but nothing in shape of caterpillars developed. 



AGRICUJ;fURI~ OF ?,JAINE. 

The town has not yet been scouted this year, so I cannot give 
the exact conditions existing. Scouting will be clone later, in 
year r91 r. 

.\CTON. 

The infestations in this town were carefully attended during 
the summer months and 35 caterpillars taken and destroyed. 
No scouting has been done here this year. This town is so 
near the New Hampshire line that it is more than possible that 
many new infestations will develop during the next scout. 

\VATERBORO. 

Nothing has been done in this town this year owing to lack 
of funds. The government will scout the town during the early 
part of 191 r. 

PARSONSFIELD. 

During the scouting this fall several infestations were found 
by the scouts an<l 160 egg clusters were taken and destroyed. 
The scouting is now going on and will probably reveal more 
egg clusters. The government crew is doing the scouting. 

SANJ:<'ORD. 

A great deal of good work has been clone in this town. The 
usual methods were employed in the work, such as spraying, 
cleaning, scouting and the use of burlap. The scouting opera
tions during the year yielclccl 131 egg clusters, and the burlaps 
on the trees 370 caterpillars. The spraying operations killed 
thousands of caterpillars, not only the gypsy moth caterpillars 
but many other kinds. 

LEBANON. 

The work in this town has been carried on with the greatest 
of care and the foreman and crew located here deserve much 
praise for the manner in which they have handled the work. 
During the scouting in the early part of the year 534 egg clus
ters were taken and destroyed; 1203 trees were burlapped and 
carefully attcndccl during the summer and 341 caterpillars were 
taken and killed. The town will be scoutell by the government 
early in the year 191 I. 
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BERWICK. 

The work of scouting this town was finished about May rst, 
and 394 egg dusters \\'ere fo11nd ancl creosoted; 4259 trees 
\\ere burlapped and the same carefully attended during the 
summer season, which resulted in finding and killing 2904 
caterpillars. A great deal of spraying was done and many 
thousands of caterpillars were killed by the poison. The scout
ing showed the orchards and woodlands to be generally in
fested. The work in this town has been carefully looked after 
and with funds to carry on the work it is safe to say the situ
ation can be easily handled. The citizens are interested and 
have helped to make the work pleasant for the crew located 
here. The government will scout the town after January rst, 
191 I. 

NOR'l'II t:I<;RWICK. 

No scouting was clone here in the early part of the year owing 
to the lack of funds. During the summer months the trees 
were burlappecl and the same carefully attended to; 5501 cater
pillars were taken and destroyed. During the fall scout made 
by the government crew 275 egg clusters have been found to 
elate and the work is still going on. This town is in bad shape 
ancl needs much work next year to hold the insect in check. 
Con-siclerable spraying was clone during the season with good 
results, many thousand caterpillars being killed by the poison. 

SOuTH BERWICK. 

Owing to the lack of funds no work was done in this town 
until May rst. During the months of May ana June spraying 
was carried on with good results, mostly in infested orchards. 
Some cleaning, pruning and trimming were done in these same 
orchards. 

The trees were burlapped and attenclecl during the season 
and 18,749 caterpillars were taken from under the burlap bands 
and killed. l\Iany thousands more were killed by the arsenate 
of lead used in the spraying operations. 

The town has been partly sconted this fall and 841 egg clus
ters found and creosoted. More scouting will be done soon 
after the new year. The town is in bad shape and much 
money and many men will be required to handle the same. 
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BUXTON. 

While scouting Standish egg clusters were found by Sadler 
and Spinney. The government will scout this town after the 
first of the year. As the government crews only scout the 
roadsides for roo feet from center of road, it will be necessary 
to scout all of the towns which they go over to get the egg 
clusters which are usually found in orchards and woodlands. 

OLD ORCHARD. 

In scouting this town this fall 7 egg clusters were found and 
destroyed. These are the first found here. The town has been 
scouted three times previous. 

WESTnROOK. 

The state crew scouted this city and found 17 egg clusters. 
These are the first to be found here. The city has been scouted 
four times before. The egg clusters found were situated in 
different parts of the city and it will require much work and 
money to properly handle same. 

CAPE ELIZABETH. 

Up to this time the government crew scouting this town have 
found 19 egg clusters. These are the first found here and it 
will require prompt attention to keep same in check. 

PORTLAND. 

A four-days scout by the state crew resulted in the finding 
of 9 egg clusters in the western part of the city. A more thor
ough scout must be made at once to properly handle the situa
tion here. The trees of the city are old and will not withstand 
the ravages of the moth for more than one season -and it is 
necessary to take care of the city trees and make sure that no 
nests are left to hatch the coming spring. Portland has been 
scouted four times previously and nothing found. 

TOGUS. 

The trees were burlapped in and about the Home and very 
carefully attended during the season. No caterpillars were 
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found ancl it is safe to report this infestation as being entirely 
exterminated. This is very important, for if this infestation 
were allowed to increase and spread it would be but a short 
time before the moths would migrate to the great woods of the 
State and do nntolcl damage. This infestation should be 
watched very carefully for a fe\v years yet. 

CONCLUSION. 

Yon will see by this report that we have gained 9 new towns 
as infested. This is due to the fact of a short appropriation 
and it was impossible to get into these towns to scout same 
with the money at hand. The government has done most of 
the scouting this fall and it will be very necessary to go over 
the towns again this ,vinter and spring to look over woodlands 
and orchards which were passed by the government crews. 
Unless the corning Legislature makes a suitable appropriation 
for the work it will go beyond our power and the State will 
have the same condition confronting it as now exists in Massa
chusetts and New Hampshire. 

6 

E. E. PHILBROOK, 

Special Field Agent. 
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BREEDL\'G THE DAIRY COW. 

By EnwARD \ 7AN ALS'I'YNr•:, Kinderhook, N. '{. 

In speaking of the breeding of the dairy cow I do not want 
to be P1isunclerstoorl. I want to talk a little in the beginning 
about the pure-bred animal, and I want to say that there is no 
man tint hold.s a pr:re-brecl animal in higher esteem than I do; 
antl I clo not want you to constrne anything that I say later 
on abo'.lt breeding grades to mean that I do not value pure 
hrcecling. 

I want to talk to you about the pure-bred animal. When 
\\T arc going to build up a dairy herd the first thing is to get 
some type in mind. If the first thing is to be the production, 
then I think it is cstabl1:shcd beyond doubt that what we want 
to breed for that purpose arc the Channel Island cattle. Why? 
Because they ha-.•c been bred for two centuries just for the 
purpose of producing butter. They arc rather small animals, 
have adapted themselves to their environment in the Channel 
Islands, with their rather bleak climate in some parts of the 
year, a'.1d rather scant forage-animals that have been bred 
along one line, cows that can produce a pound of butter-fat 
cheaper than any other cows in the world. Not only that, but 
from animals of that line of breeding can more readily be 
made a fine line of butter products, more easily churned, at a 
higher temperature, of superior grain and higher color. 

On the other hand, if our idea is to produce milk, without 
much regard to its fat, then f think it admits of no doubt that 
we can produce a quart of milk most economically from a type 
of animal of the Holstein breed-that for more than 2,000 

years have been bred for that purpose. While the Jersey and 
the Guernsey cows have been bred in these little islands, with 
the food rather scanty, the Holstein has been bred in the fer-
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tile pastures of Holland, where she can get all she wants of 
food with the least possible exertion. Her food has been of 
;1 bulky nature, and it has developed an animal just the coun
terpart of the Channel Island cattle. If our environment is 
of that nature, and we want that kind of a product, then I 
1.Jelieve that is the kind of a cow to which we should turn our 
attention. 

If our pasture land is more abundant and rougher, and the 
cattle must spend more time and more effort in gaining the 
food, if we want the milk that is very well balanced in fats 
and solids, then I think the farmer would do better to take up 
a cow of the Ayrshire type. 

All these high attainments have come through line breeding, 
not through cross-breeding; the Holstein cow having been bred 
with her kind for all these years, and the Channel Island cattle 
having been bred with their kind, just as these elegant beef cattle 
have been bred with their kind. One of the greatest fallacies 
of today is this notion of cross-breeding. I am asked this 
question more than any other: "What do you think of this 
cross?" or "vVhat do you think of that cross?" or "What animal 
shall I put with my cows to bring me better results?" For 
instance, a man comes to me and he says, "What shall I use 
to cross on my Jersey cow to give me more milk," or "to cross 
on my Holstein to give me more butter?" 

It is a very common thing to think that we can take a Hol
slein that is so pre-eminently a milk-producer, and a Jersey 
which is so pre-eminently a butter-producer, and can combine 
those two strong bloods, and then will get an animal that has 
some of the good qualities of the Jersey and some of the good 
qualities of the Holstein, and is about medium as between the 
two in size. How does it work out in practice? Once in a 
while we will get a superior animal from a cross of this kind, 
and nineteen out of twenty times we get an animal that is 
neither Holstein nor Jersey, nor much of anything else. 

I have made a statement of this kind, and I have had men 
say, "I have made a cross of this kind and I had a splendid 
cow." I do not doubt that, but those are the rare exceptions, 
and I leave it to your good judgment; if you will carefully go 
over in your mind the crosses of that kind that have been made 
in all the history of breeding, and if you can show me where 
there has been any great attainment, I would like to see it. The 

.. 
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attainment in breeding has been along pure-bred lines only. 
A man asked me a while ago what bull he should put on an 
Ayrshire cow to give her larger teats and more milk. And I 
said, "An Ayrshire." He thought I had misspoken myself 
and he asked me again, and I repeated the answer, "An Ayr
shire." Then he said, "I have Ayrshires." I said, "I know 
you have, stick right to them." If you want to put larger teats 
on your Ayrshire cows, and want more butter-fat, then get an 
Ayrshire bull that comes from a family of rich milkers; from 
a family that have large teats, and the bull itself has large and 
well-placed rudimentaries; then you will attain what you want 
a good deal faster and a good deal surer than by attempting to 
get it by a cross of some kind. And if you ask me to what 
place I would go to find poor dairy cattle, I would take yon 
every time to the comnmnity where they had started out on 
this line: A man says he wants more milk, and so he uses for 
a period of years the Holstein bull, and then he says, "I am 
not getting rich enough milk," so he gets a Jersey bull. But 
that does not satisfy because he hears someone talk about the 
beef cattle, and he says, "I would like to have a little of this 
strain in mine," so he buys a Shorthorn bull, and when he is 
through with that combination he has about the most worthless 
lot of cattle on earth. 

What has been attained by years of careful line-breeding we 
expect to better by crossing in nine months. There are always 
two tendencies in our domestic animals, the one is to perpetuate 
themselves, their characteristics, the other to revert to the 
original stock. I believe the tendency of reversion is stronger 
when we take in all this blood that I have mentioned, than 
when we take animals of no particular breed and combine them 

Let me give you a concrete illustration. \i\Then Darwin wrote 
his "Origin of Species," in the course of his investigations he 
became satisfied that all the varieties of pigeons had originated 
from the Blue Rock pigeon of the Mediterranean Sea. Any 
one of you who has been to a poultry show, as you pass by 
the coops will notice varieties as different as can be. There 
is a pouter pigeon, with its immense crop, and there is a pigeon 
with its great fan-tail, dissimilar in plumage and make-up and 
everything else. And yet Darwin contended that they came 
from the same source. What did he do? He crossed the 
pouter pigeon and the fan-tail. Neither of them had a blue 
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feather in their plumage and had not had for generations. 
The first young developed a blue feather and when they were 
crossed again they went right back to the original condition. 
That is the danger when we do this cross-breeding. 

I was speaking on this subject not long ago when a gentle
man came to me and said, "What do you think of the Jersey 
and Guernsey cross?" I said, "I don't think anything of -it. 
\Vhat are you going to gain?" You say those are not so dis
similar as the breeds you have been speaking of, the Holstein ' 
and the Jersey. No, that is trne; their line of breeding has been 
ciuite similar, yet I think if you ,.,vi!l trace up the ·origin of those 
two breeds, yon will find that they are quite dissimilar. There 
is quite a difference in the blood that enters into the Guernsey 
from that of her cousin, the Jersey. I tried that kind of breed
ing to my sorrow; that is why I speak of it with so much 
emphasis. 

Seven or eight years ago I got the idea in my mind that if I 
took my Jersey cows, that were not quite as large as I wanted 
them, and crossed them with a Guernsey bull, I would get an 
animal that was larger than the Jersey, that had more constitu
tion and that would give more milk. So I bought just as good 
;, Guernsey bull as I could find and went to crossing, and I lost 
two years of breeding. I got a beautiful animal, and now and 
then one that was very fair, but four out of every five were 
inferior to their clams. I would have done infinitely better had 
I bought a Jersey bull from a family of larger animals and 
good milkers and usec\ him on tho::e Jersey cows, and so have 
built np the size a little and have gotten a little more milk 
Ancl I would have had just as good a constitution. So I say, 
my friends, don't be led away by any such foolishness. 

If rou want an illustration of the value of line-breeding, I 
do not know where yon will find one that is equal to that of the 
J e,v. Here is a race of people, not only the result of line
breecling, but also of in-breeding, and wherever the Jew goes 
on the face of the earth, I do not care to what climate or nation, 
his characteristics stand right out, and they are usually such 
that he makes himself a form.iclable competitor wherever he is, 
,vhether in commerce, music, politics, finance or agriculture. 
He is the result of line-breeding, and where will you find a race 
of men anywhere that are cutting the figure that the Jews are? 
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Yon want to stncly a little scripture: take yottr Bibles and g,l 
back to the book of Exodus, and read the pedigree of Moses. 
He was an inbred man. 

Let me say, in the next place, to that farmer who wants tu 
build up a herd for production ( and I suppose all farmers wam 
that here in l\Jaine), I do not believe it necessary or wise for 
you to think that you bad better put in a herd of pure-bred 
animals. I yield to no man in respect for pnre breeding. I 
repeat again that all the permanent advantage that we have, 
has come: from pure breeding, and I say then that the man who 
is going to do that must clo it by itself. That is not the business 
of the c"airyrnan who nnkcc; production his main aim. Now. 
why? Because, simply that an animal has a registry, simply 
that an animal is pure-blooded, does not prove that the animal 
is all right. I believe in breeding in man and beast. I believe 
in pecliz-ree, but yon know, gentlemen, that there are familic~ 
in every community whose very name is synonymous with hon
esty, uprightness and integrity. You know there arc other 
families whose name is synonymous with everything that is the 
reverse. A young man that comes out of the first family will 
go into life with a ,vonderfnl advantage over the other. I will 
take his chance of succe:c,s because he has a line of breeding of 
the right kind behind him, and the other goes out handicapped: 
but, in spite of that, I leave it to you if there is not in these 
families of admirable characteristics, every now and then, one 
of whom it is charity to say that it ,rnuld have been better for 
him and for his friends if he had never been born. And if that 
i~ trnc of the human race, how much more must it be true in 
the brute creation ? 

How are we working a dairy cow? We ask her to become 
a mother at two years of age, and then we ask her to produce 
a total weight of solids that is equal, at least, to two-thirds. 
and more, of the weight of her body, and at the same time to 
give us a calf at the encl of the year that is healthy and strong. 
fr there any other domestic animal that we are taxing to that 
extent? To my mind, it means that unless we select and care 
for her very carefully, we must have, even in the animals of 
the best strain, those that are inferior, no matter how excellent 
their breeding may be. 

So I say that the man who is going to breed pure-bred ani-



IN Sll'l'U'L( l'AFERS. 

mals wants to make that a business. He wants to make it a 
business to breed them for show, for the perpetuation of their 
kind, and for the work of producing. I would not give a cent 
for the pure-bred animal that is not a producer. 

Let me go a little further on that line before I leave it. I have 
no sympathy or patience with this breeding of pure-bred animals. 
simµly for the artilicial points, the black nmzzle and the hlack 
switch in the Jersey, and the reverse in the Guernsey, and a 
whole lot more that has nothing to do with dairy production. 
llere in an illustration: I have a couple of photographs lying 
on my table, of two cows that were in the dairy test at Buffalo, 
two Guernseys, and they will illustr:ite this point and another one 
that I want to bring out a little later on. Here was a cow, hand
some to look at, that was selected to go into the dairy test be
cause she had a light muzzle and because she conformed, in 
some superficial points of color, a little nearer to the Guernsey 
type than another cow that was there equally accessible, but had 
a black muzzle, and did not have these artificial or exterior points 
that are so desirable, or thought to be, in the Guernsey. vVhat 
was the result? That black-nosed cow was sent home and this 
creature was put in the dairy. The only point that she had of 
excellence was her udder. She had a most beautiful udder 
when she was fresh. 

There is a picture of Mary l\if arshall, the cow that stood high
est in the dairy for butter production; a cow that in six months 
made a net profit of nearly $60.00. "Look on this picture and 
then on that." It was very readily seen that unless that cow was 
very carefully handled she would eat her head off, and she 
would go dry. She was fed with the greatest care, and it didn't 
make any difference, she gave less milk every clay, and when the 
te~t was closed that cow was giving ten pounds of milk a day, 
and in the six months that follow that test, wherever she may 
be, she will be eating up the profit she made in the test. 

There is a living illustration of superficial, artificial points, 
and not those that indicate dairy production. That cow was reg
istered, she had a pedigree, yet a man that buys her simply be
cause she is registered, simply because she is pedigreed,-What 
is he doing? Why, he is breeding down instead of up. 

The ordinary farmer who is building up a dairy herd cannot 
afford to do that. What shall he do? I want to give you some-
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thing that is practical, something that is going to be of value. 
The bulk of it is based on my experience along that line. Take 
the good cows that we have and mate them with a pure-bred 
sire. Then ·we will have a herd, the foundation stock of which, 
with the exception of the sire, is going to cost very little. 
Breed them into a herd that in the course of ten years is 
going to be as valuable as most herds of pure-bred animals, but 
remember that we must have a type in mind. I do not care 
whether it is Channel Island or Holstein cattle, or whether it is 
something else, get the ideal in your mind and work toward that, 
and do not bring in half a dozen different kinds. 

Let me say in this connection that the man who starts out to 
make butter with the beef cow is going to make a great mistake. 
He will be like the calf that the boy was driving. He was driv
ing a cow with a calf, and as he went along he met a herd of 
steers going to market. The calf left the cow and started off 
after the steers. The old cow mooed and bellowed, and the boy 
called: "Co, Bossey," but it did not heed, so the boy tied the cow 
to a tree and ran after the calf. By and by he got to the top 
of the hill. He saw the steers, and the calf following. The boy 
was out of breath, and he expressed himself as some of us per
haps would. He said: "You fool calf, you darn fool calf, you 
,vill be sorry when supper time comes." 

So I say that the man who starts to get milk and butter from 
the beef cow will be sorry when supper time comes. 

The man who takes grade animals, or native cows, such as 
he can get, and breeds them into ; herd of producers, by the aid 
of a pure-bred sire, that I will speak of, is entitled to more honor 
and credit than the man who goes clown into his pocket and gets 
tliere that which never cost him any effort, and buys a pure
bred herd, the result of some other man's brains. 

Now, let us see what type a dairy cow is. -All these different 
ureeds have their scale of points, that vary a little with one 
breed and the other. Yet if you look at them carefully you will 
find that they all point to such a type of animal, a type of cow 
that we find in IVIary Marshal, and we find her in Belle of Scit
uate and Pauline Paul, a little more pronounced than in this cow 

_perhaps. You find a cow that is wedge-shaped. First of all we 
want in that cow constitution. vVe do not care what else she 
has or has not, if she has no constitution, she is of very little 
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worth. vVe want a cow that is well developed about the heart 
and lungs. That cow is doing a great deal of work, and must 
have plenty of blood, and plenty of lung-power to purify that 
blood. Then we want the long slim neck, the wide face, the 
bright eye, the rather slim horns, the pointed horns and the wide 
barrel, just the reverse of the beef cow, because she has got to 
have a reservoir to take care of her food. 

vVhat about this dairy cow that we have today? She is an 
artificial animal; she has been brought about by artificial means. 
In the early clays when the cow roamed about among the wild 
animals she hacl to fight for her living, and she wanted the heavy 
and the long, wide horns, the heavy neck, the heavy shoulders, 
so that she could fight for her life, and she wanted a body of the 
shape that she could run easily through the underbrush and es
cape, where one of the present dairy type would be at a disad
vantage. And that wild cow had to have her body protected 
from the wild beasts, so she needed a coat of mail around her, 
and she had her ribs very close together, and zoologists tell us 
that the ribs extended from the shoulder way back to the hip. 

Today the cow has to do none of those things. If she is to 
clo her best, she has to have her food provided in abundance 
ancl without much effort on her part. She has to make no fight 
for her existence, so the horns are not needed. That short bull 
neck we do not want, nor those close ribs, for all the ribs have 
to do today is to assist in breathing: so in the process of time 
we have eliminated the ribs, and I ask you if it is not a fact that 
the space between the hip-bone and the first, or floating rib, in 
yonr best cows is very great. \\That does that mean? It means 
that we have been raising the cow for a different purpose 
from that for which she was originally intended. We have 
eliminated the extra ribs. The ribs are wide apart and fewer in 
number, because there is a tendency in nature to do away with 
the unnecessary. If you will note in some of your best cows, 
you will not only find that space very wide, but you will find that 
floating rib very short, and in some cases it is gone. 

Take a good cow of the dairy type that I am describing, and 
bre1:cl her to a bull of superior dairy excellence, and nine times 
out of ten that short floating rib is gone. 

\\' e v:ant a big chest, the reverse from the steer, and the mel
low skin and the long tail, that is an elongation of the spinal 
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column and for that reason an advantage. We want a large, 
tortuous milk vein, with a large orifice at the end, and then we 
want a good udder. 

I admire the udder on a dairy cow, but an udder alone with
out these other points, is of very little worth. I speak .of this 
because it so readily fills our eye when we come to purchase the 
dairy cow that we overlook her other points. 

Take the best that we have in our herd, if they are bred along 
one line so much the better; if not, let us select the best that 
conform to that type, then let us breed them to the dairy sire, 
always the pure-bred. I hope that if you gentlemen have any
thing to do with making out the premium lists of any exhibi
tion you will cut off premiums for g;ade males, however excel
lent they may be. You never know whether they will perpet
uate their good qualities or not. How shall we select that sire? 
vVe have a breed now in mind, whatever it may be, and we will 
purchase a sire of that breed, and there is the time and the one 
time that we have got to go into our pockets. And the poorer 
we are the better animal we need to have: we can not afford to 
fool away any time. 

I want to speak strongly of this because we are so apt when 
we are selecting a male, to say I want a pure-bred animal, and 
we buy the first one that is available: or worse yet, we buy the 
one that we can get for the least money. He may have a pedi
gree behind him, but I would not buy one to breed from unless 
he had in his pedigree cows of superior excellence; and his sire 
came from a family of the same kind, animals that are of su
perior excellence as producers. 

You cannot buy a gold dollar for fifty cents, and you cannot 
buy a bull of superior excellence, both as to breeding and pro
duction, for a small sum. I would rather buy one a little ma
ture, a bull that has passed six months, than to buy a calf, be
cause you cannot tell how he is going to develop. I have come 
to the point, I am sorry to say, that I would not buy a bull to 
head my herd unless I went into the dairy and picked him out 
myself, or had some one in whom I had equal confidence do so. 
I do not mean to say that breeders are dishonest, but I do say 
that they want to make money, and want to sell stock and there 
are very few breeders who are willing to sacrifice an animal that 
is registered. I would not buy him unless he had the points of 
excellence. You may not agree with me, I do not suppose you 
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will, that the bull should be of a feminine type. The great 
value of a bull is his ability to reproduce himself. What do 
you want him to produce? \Vhy, dairy cows that are going to 
be producers. Then it seems to me that he should be prominent 
along the feminine lines. He does not need to be a fighter any 
more, so you want rather the light horns than the heavy ones. 
\Ve want rather the slim neck, and the shoulders the same as in 
the dairy cow. I like to see a good crest as an evidence that 
he has power to reproduce himself. I think this is quite im
portant in the bull, also that his eye is bright and clear. Then 
the ribs should be wide apart, and the general contour of his hind 
parts as you would like to see them in the good cow. 

vVe want to find underneath his abdomen, on either side, well 
defined milk-veins, not quite as marked as in the dairy cow, but 
they should be there, and at their encl one orifice, at least; and 
well placed, in front of the scrotum, there should be four teats. 
They arc very sure indications of the form of the udders his 
heifers are going to have, both as to the position and the length 
of teats. 

If there is a great amount of flexible skin under his belly, 
just ahead of the scrotum, what does that mean? That corre
sponds to the udder in the dairy cow. Take this bull and put 
him at the head of the herd, but don't use him for breeding pur
poses until he is at least a year old. 

There are more failures from using immature animals than 
from any other source that I know of. Above all things, do not 
give the bull excessive service. One service is better for a cow~ 
and more sure than the repeated services that are so often al
lowed where the bull nms at liberty. 

Another mistake is in saving the calf from every cow. We 
want to select our best clams ( the same will apply equally well 
to the pure-bred herds) and save the calves from those cows 
only, and only those that come tlp to the standard of excellence. 
vVe save everything, as a rule, and we save for superficial rather 
than individual points on the calf itself. I never save the first 
calf from the cow. I don't know what she will be, and I do 
not think the first calf is as well developed. It is certainly small
er. So the first calf of a heifer is always discarded, save those 
that come up to the general line of excellence. If that is done 
it will mean in a grade herd 50% of the calves can be saved. 
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In a pure-bred herd it ought to mean more, if the original stock 
is well preserved and well selected. 

After the animals are six months or more old, select them, 
and we had better sell those not up to the standard for what we 
can get, even for their hides, than to keep them in the dairy, 
eating expensive food, and then have disappointment all along 
the line. I have a couple of such heifers. They are from ex
cellent cows and they were excellent themselves, and yet we 
found before six months that they were not good feeders, but I 
kept them for what their parents had done, and it has been a 
loss to me. 

The first requisite is constitution, the next is the general type 
that ,ve must have in the cow. If the sire shows power to re
produce, I would use him again on his daughters. Then I 
would have half the blood of the sire in the first, and three-quar
ters in the second generation. Don't you see, we have fixed 

· the strain there? I would use that sire as long as he was capable 
of reproducing. I do not care if he is six or ten years old, keep 
him. \Vhen you purchase another don't follow some fashion
able fad that comes in, but stick right to the same breed, and, 
as far as possible, to that same strain, and then you have per
petuated in your herd those qualities you are aiming for : and in 
ten years' time, I believe, it is possible to have a herd of animals 
of beauty, of uniformity, of power of production that is as val
uable, or more valuable, than most pure-bred herds as we find 
them today. 

There must be a great culling out among the pure-bred of 
those that do not come up to the standard, those that are bred 
along the fancy lines, if we are going to improve the dairy cattle. 

I do not think it is practical for the farmer to raise his own 
calves and sell all his milk. I do not believe that there is any
thing made by using any kind of patent calf food. I do not 
think it will make the calf grow as it should. There is nothing 
equal to the mother's milk, or the mother's milk with the fat 
taken out. It has been said that we are breeding men in this 
country faster than cows, and I find when we buy our cows it 
ic; a very expensive matter, and a very difficult matter to find 
those that are worth keeping. Where is this going to end? I 
do not know. It is going to be worse and worse. I believe that 
the raising of cows to sell is going to be a very profitable indus-
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try. How arc yun going tu do it if yon sell the milk? In that 
case it \\·ill pay ns to pnrchase two or three cows that are large 
producers of milk sulcly to furnish the milk to grow calves. 

I ha\·e gone uver this matter pretty thoroughly, and I have 
told yon what I believe. T have trice! to give the reasons that lie 
behind, because 1 have very little patience with a statement that 
has not a good reason behind it, and I say to you, by way of re
capitulation, get the good cow~, whether they be pure-bred or 
gracle. ,,·hatcver their line of breeding may be; have a type in 
mind, a productive type, \Yith a sire of individual excellence, 
with pedigree behind him, of one selected type, a pure-bred sire 
either used on a pure-bred or gracle<l, carefully selected mother, 
a carefully selected calf that comes from this mother; and then 
give careful attention to the feeding of this calf, because many 
;i calf has been mined in the first six months of its life. 



PLANT GROWTH. 

Hy FoR:!~S'1' HENRY, Dover, Minn. 

\Ve have met today to study plant growth and animal life. It 
is the business of the farmer to make the conditions such that 
the animal or plant that he has under his care can do its best. 
The great majority of farmers think that a plant grows entirely 
from the soil. This is not true. The greater part of the food 
a plant takes it gets from the air. The gasses of the air com
bined with bright sunshine form the starch of the plant in the 
plant's leaf. The leaf is the laboratory where this work is car
ried on. In other words, the leaf is the stomach and lungs of 
the plant. How necessary then, it is that a plant has a good 
leaf growth. Every farmer knows that when the potato beetle 
eats away the leaf of the potato plant his potatoes \vill be small 
and few in numbers. It is because the potatoes contain starch 
which can not be stored up when the leaf growth has been de
stroyed. While it is true that the bulk of the food that a plant 
takes it gets from the air, it is also true that certain clements 
of food it takes from the soil, and it is ,·ery necessary that the 
soil has these elements of food in a form where the plant can 
make use of them as needed. Nearly all soils have an abund
ance of mineral plant food stored up in them; but very little of 
it is in a form that the plant can use. \Ve say it is locked up. 
All mineral plant food must be in a condition so it can be taken 
up in solution in water before the plant can make use of it. 
\Ve buy commercial fertilizers so as to get this plant food in 
a liberated form or in a form where the plants can use it right 
away. The farmer should rather liberate these mineral plant 
foods in the soil so far as possible and save his money. One 
of the best ways to clo this is to introduce vegetable matter into 
the soil. \Vhen this vegetable matter begins to decay it forms 
humic acid which eats away little particles of these mineral 
plant foods and thus puts them in a condition so water can dis
solve them. Another way to liberate plant food is by tillage. 
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The rongh sttrnng oi the soil loosens it np ancl lets in more 
air and also grinds off particles of mineral plant food. The 
old Ruman,; ~aid 2000 years ago that "Tillage is manure," 
ancl it is just as true today as it was then. The more we till 
the soil the more productive it becomes. This is where weeds 
come in as a blessing in disguise to the farmer. Many farmers 
would till the soil but very little were it not for killing the 
weeds. A plant to grow mnst have more than plant food. It 
must have air, moisture ancl warmth. When we put vegetable 
matter into our soil we also put it in the best possible condition 
to hold moisture. Soil is made up of ground pulverized rock 
and vegetable matter. Ground rock alone will not hold water. 
The water will leach clown through it. l\Iix with it rotted 
vegetable matter and you make a sponge of the soil which will 
hold the water in suspension right where the plants can use it 
at will. Again, vegetable matter separates the particles of soil 
and admits air and sunshine that are just as essential to a plant's 
growth as plant food. \Vithout this vegetable matter in it, the 
soil packs closely and does not admit the warm air. It has 
been shown by testing a soil filled with vegetable matter and 
one that was not, that the soil that had the vegetable matter had 
sc:veral degrees of heat more than the compact soil. In other 
words, by inserting vegetable matter in a soil it warms up much 
better and quicker in early spring. Two weeks' time can often 
be saved in growing a crop by having the soil well filled with 
decayed vegetable matter. V cgetable matter by admitting more 
air into the soil gives the bacteria of the soil a better opportunity 
to multiply and work. It is through the working of these bac
teria that plants largely get their food and the more abundant 
these bacteria are in the soil and the more active they are the 
faster the plants can grow. In fact, when a soil is well filled 
with decayed vegetable matter as a rule the plants growing on 
this field do not lack for plant food. 

How shall we get vegetable matter in the soil? One of the 
best ,vays to put vegetable matter in the soil is by growing clover 
and plowing it down either before or after the second crop is 
harvested. If one's soil is sadly deficient in vegetable matter 
better plow under the second crop, but not before the frost has 
cnt it and the weather becomes cool. A heavy growth of green 
clover plowed under in hot weather will often sour the soil by 
its rapid decay. I prefer on general principles to pasture off 



AGRICULTURE 01' IIL\INE. 

the second crop. The animals leave just about as much on the 
field as they take off and it furnishes pasture at the time of the 
season when the pastures are usually short. vVhile you are 
adding \Tgetable matter by the use of clover you are also filling 
the soil with nitrogen that the clover has stored up during its 
growth, from the air, through the bacteria on its root growth. 
One of the most expensive plant foods the eastern farmer is 
buying is nitrogen. Why not use the ~upply that God has given 
ns and then ,ve can save our money. vVe can do it through the 
agency of the clover plant. Another way to add vegetable 
matter to the soil, and plant food also, is in a judicious use of 
the barnyard manure. Do not throw it out into the yard and 
let it lie there six months or a year. Experience has shown that 
fully one-half is wasted by this method. More than 50% of 
the plant food in manure is in the liquid form and if it is allowed 
to lie around this certainly is largely wasted. Haul it directly 
to the field and spread it preferably on the young clover plants. 
It will make a vigorous growth of clover which will in turn add 
more plant food and your field will be in fully as good shape to 
grow a bumper crop of corn or potatoes next season as when 
applied directly to the corn or potatoes and you will have the 
extra clover for nothing. If one has not the clover field I 
should apply it to some hay field that I intended to plow up the 
following year. One thing I should never do, and that is to 
plow manure under as soon as applied. It is a great waste. 
Manure works clownwarcl ancl not upward largely. By plowing 
it under at once you get it altogether too deep in the ground. 
Apply it to the surface and let it incorporate with the surface 
soil before plowing it clown. Don't be afraid of its evaporating 
or washing away unless it be on a steep hillside, and then there 
is not nearly the loss that would be supposed. All our manure 
on our Minnesota farm goes on the surface as a top mulch and 
,,-e have saved hundreds of dollars by so doing. All experi
rnents will confirm this idea of keeping the manure as near the 
surface as possible. 

Grow more clover to make more hay, to grow more stock to 
make more manure to grow more clover and save fertilizer bills 
and feed bills. There is no reason why Maine should not grow 
her own horses and her feed to feed them on, as well as her 
own cows and their feed largely. Clover with the manure 
rightly handled will furnish the feed to feed them on, and feed 
the soil as well. 
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Oxford Down Ram, owned by Ben Hilton, North Anson. 



THE FUNDAivlENT AL ESSENTIALS OF SUCCESSFUL 

FARI\.I :'.IIANAGEMENT. 

T3y Prof. J. \V. SANDORN, Gilmanton, N. H. 

The kindly greetings of the citizens of Turner I receive with 
pleasure. Some thirty or more years ago, under the auspices 
of yonr distinguished citizen and my beloved friend, Hon. Z. A. 
Gilbert, I first came to :Maine, since which time, at irregular 
but somewhat frequent periods, I have been speaking to Maine 
farmers, ;111cl have come to feel that Maine is a sort of foster
mcther of mine. 

(~reat changes have occurred in general industrial conditions 
anrl in farm life. Dming the last few years these changes have 
been of a semi-startling character. From the exportation of 
$1,000,000,000 ,vorth of agricultural products, we have rapidly 
descended in the past few years to one-half the former amounts 
in food products. The exportation of live stock has very nearly 
disappeared. Available lands have been so completely taken up 
that there is a great movement from the West into the Canadian 
Northwest and into our own southern states. Land, in the past 
five years, has nearly doubled in our West, and has reached, 
in parts of Illinois, to $200 per acre. Consumption has over
taken production. Prices of farm products have increased with 
such rapidity as to give rise, in our great manufacturing cen
ters, to a cry for cheaper bread and cheaper beef, a cry that has 
so often been heard in Europe and attended by bread riots, 
sometimes by bloodshed. It has given rise to a political revo
lution such as seldom passes over the stable affairs of American 
political life. This means that we are confronted with new 
industrial conditions in which the more rapid rise of farm prod
ucts than other classes of products has changed the whole out
look of our farmers. It is evident that the old equilibria! con
ditions between country and town are being changed; that farm
ing is to be an ascendant movement in the future and, relatively 

'i 
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speaking, manufacturing centers the reverse, since the consum
ing population of mechanical products is of a somewhat stable 
quality, ·while the manufacturing area is rapidly increasing. It 
is a favorable time for a new birth in agricultural New England. 
It is a more auspicious time than at any period heretofore for 
enlarged investment of capital, higher anrl better prices, and an 
extensively enlarged tillage. 

Before presenting the fundamental essentials of successful 
farming, I invite attention to the fact that New England has 
an opportunity for the most successful agriculture of the Nation. 
Here ,ve have the best markets of the world because they have 
the largest purchasing po,ver of any markets of the world; 
because the pmchase price of plant food for the growth of a 
carload of corn or other farm products is less than the trans
portation rnst of a similar carload of products from the \Vest. 
I believe, too, under conditions now clearly arising, that the 
income of the New England farmer at his best will equal or 
exceed the income of the average industrialist. 

vVe are apt to underrate some of the manifest advantages of 
farming. We are accustomed to the score card in determining 
the merits of corn for seed, of cattle, horses, and dairy prod
ncts. vVe may score industries and ascertain which are nearest 
to one hundred. The vital statistics of Massachusetts show 
that the farmer lives about fifteen years longer than the average 
inclnstrialist. 'vVe know that his income and a competency are 
assnrecl. He is the most independent of the industrialists: that 
rs, he is a self-directive man, has the privilege of doing his own 
thinking and evolving his own plans, and receives that growth, 
breadth and strength of c~aracter that come only to men who 
have to take the initiative and meet exigencies, and must rely 
on their own mental resources. In the town there are a few 
leaders, while the mass of men have their thinking in business 
Iife done for them. They are a spoke in the wheel, a dependent 
part of an industrial system, directed here and there as a horse 
or an ox might be directed, and never can attain that resolute 
self-dependence and personal growth as can the man who owns 
his farm in fee simple. Socially the farmer expands along the 
line of natural tastes uncompelled by a conventionalism that 
compresses all social factors into one smooth groove; which 
cuts out spontaneity while he is a slave to a conventional sys
tem. His industry, as it is now developing·. is unquestionably 
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tliL' one rcqumng the highest intcllcct!1ality. He is associated 
more completely with nature and her ever complex laws, and 
comes more in contact with the deeper mysteries of nature than 
any other professional man does or can. \Vhile, in addition, 
he must have executive and mercantile experiences, his work is 
dcne in the open amid the charms of nature and in the more 
rn1111;letc exerci~c of all the bodily faculties in their develop
ment than can come to any other man. 

There arc three great fundamental factors essential to agri
culture at its best, viz., first, the continuance of farm ownership 
in the family; second, intelligence of a high order; and third, 
the expansion of the present business. 

Tenancy farming, which is forty per cent. of the farming of 
the \Vest, is one of soil robbery unaccompanied by improve
ments since the tenant farmer has no interest in perpetuating 
soil fertility or encouraging the improvements associated with 
land, nor docs sentiment impel him thereto. The changing of 
farms of the past generation of New England farming has led 
farmers to look upon land as a temporary method of obtaining 
a living from which they arc to be released by westward moving, 
by other businc.~s, by retiring to town, selling or exchanging 
farms, or after a fair competence is secured, the allowing of 
a farm to drift and to even decline. The farm home should 
be regarded as the permanent home and property of the family. 
This from sentimental reasons invites those improvements and 
surrounding conditions that are inviting and for the permanent 
interests of those we love. It is on such a farm alone, in such 
a district or in such a town alone, that we make the highest 
efforts to develop a permanent and rich social life for the neigh
borhood or the town where our descendants are to mingle and 
whose conditions are to determine the culture and the happiness 
of tho.se through whom we attain a form of immortality. Good 
roads, landscape gardening about the home, generation by gen
eration the gathering in the home and about it of those things 
,vhich make for culture, the acquisition of a fixed moral stand
ard for the family that the sons and daughters who inherit the 
traditions of the family in the neighborhood hesitate to violate, 
are a part of incentives to help achievements. The permanency 
of the family on the farm invites permanent improvements in 
drainage, clearing the fields of all obstructions and their en-
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largcmcnt for modern machinery, the fitting of the field for 
great ancl profitable crops and the pressing of the whole of the 
farm into service in the forming of its forests arnl the carrying 
of its pastures into fields. Money in the bank is a temptation 
and a clanger to those who inherit it. The tilling of the soil 
invites ancl must have both intellectual and bodily activity, fac
tors nr:on ,vhich a worthy manhood ancl womanhood alone can 
rc~t. There is, my friends, no permanency of the family and 
will not be, apart from land, since such has never been the case, 
in its physical, intellectual, material and social conditions. Let 
the New England farmer, snrrouncled by great markets, a splen
did civtlization, and among a people whose ancestors have done 
more for religious, civi.1 ancl inclustrial liberty than any other 
equal people in the hi~tory of the world, and whose example 
is now the inspiration of all peoples to the remotest encls of the 
earth, determine that their farms shall, so far as their example 
and infl.ucnce can so determine, become the permanent home 
of tEe family. On this lJasis alone can the highest order of 
farming be developed and the State at its best be clevelope<l. 

Second, the New England farmer must possess himself of the 
highest order of industrial intelligence. The productive power 
of man is measured exactly by the intelligence of his efforts. 
Nation;; unclerstancl this, as applied to their mechanical indus
tries, ancl arc girding them~clves up for the largest possession 
of the markets of the \\oriel upon the advancement of technical 
education. The necessity of such an education as applied to 
farming is greater than for all other avocations since the farmer 
comes in contact with a larger body of natural laws and must 
acld to his technical knowledge a keener observation than others, 
since the cross currents of these natural laws often tend to 
neutralize favorable ones. I fow to guide ancl control to our 
ends these mysterious forces of nature is a fascinating problem. 
Emerson said that 1ni:11rc never permits us to extort all her 
secrets and thereby Iose our curiosity in finding them out. 
These are accompanied by the necessary exercise of mercantile 
ancl executive faculties.. I will not dwell upon this problem 
since it must be obvious that the man who works in harmony 
with nature works to the best advantage, and he who works in 
opposition to the forces of nature tends thereby to neutralize 
his own efforts. The value of agricultural knowledge has come 
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to be recognized by all civilized countries. State and national 
experiment stations and research by scientific men at home and 
abroad, the former employing a couple of thousand or more 
of investigators of scientific problems relating to farming, are 
creating a scientific and general literature of a volume so great 
that no man can acquire, digest and assimilate it as rapidly as it 
appears. It has acquired the richest of all industrial literature. 
We must as a body encourage education by the State of farm 
youths in the essentials and to some degree in the arts of agri
culture, while we who are of adult age must keep actively alive 
to the current literature of agriculture, especially that part 
which relates properly to the investigation of the problems of 
our industry. At least our high schools receiving farm youths 
must organize courses in the elementary principles -of agricul
ture. How, it is not our province to discuss, only that it must 
be. Nor are you primarily interested in this education. Other 
industries, and the city itself, have a larger interest, since the 
type of your agriculture and the result of your efforts are the 
measure of the price of food of every child of the State, and 

, through the workers of other industries set the price of second-
ary products, and set the bound of human progress. 

Thirdly, we must increase the volume of our output. Before 
discussing this subject, in a preliminary way I desire to say 
that the farmer should not be satisfied with more hours of 
labor than other classes of people, nor with less revvard. When 
I inquired of a young man at the station in relation to the 
Institute he said he could not inform me and had no interest 
in it; that he hacl left his farm because he could get $2 a clay 
for seven or eight hours' work, and that he preferred his pres
ent place to his father's farm. This more perfectly marks tl!e 
rtal attitude of our youths toward land than anything else can, 
since this young man preferred a life of intellectual dependence 
and industrial subserviency to one of individuality and to the 
independent position of lancl owner where he might develop 
those qualities which make for a strong and resolute manhood. 
In visiting a m;eting of Grangers, I found the subject of dis
cussion was "Can farmers limit their day to ten hours?" All 
the speakers agreed that it v✓ as necessary for them to. work 
from thirteen to fifteen hours a clay in order to accomplish their 
tasks anc\ maintain a balance sheet. In re5ponse to an invita-
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tion to speak upon the topic, I asked them if they thought it 
wise and best to exchange their thirteen to fifteen hours a clay 
,,t $1.50 for the mason's or carpenter's clay in Doston at 50 
cents per hour for eight hours, on equal terms? So long as 
we are willing to do it, other industries are willing to accept 
our long day and cheap pay for their shorter day and higher 
pay. If farmers would rut their clay down to other people's 
hours, ::hey woulcl receive higher pay for the shorter hours than 
they now receive for long·er hours. At any rate, it is one of 
the greatest industrial tragedies that the farmers who feed all 
other workers and l\·ho,;e food cost determines the price of 
every round of ,;tecl and eyery prodnct of the arts, should be 
compelled to be the '·hc\\'cr.s of \\'Oocl and drawers of water," 
so to speal-c, of other :industries. Equal pay for equal service, 
and snrrottnclingc as congenial and uplifting as others have, is 
the natural right of this most important of all industries as 
cc,mparecl with the pay ancl service of other industrial workers. 
Your b-1ys and daughters, in their Hegiras to the towns, pro
claim that conditions are not satisfactory to them. Inadequate 
income is one of the impelling motives. How shall we com
mand an income to support this larr~er life on farms that I 
want you to have and that you should have? I cannot detail 
but only in a very condensed and swift way generalize upon 
phaces of the methods by \Yhich I arrive at this increased in
come. Our times arc those of great captains of industry, of 
enormons output \Vho:-,c n>lumc of profits is made up of exces
sively small margins and an enormous number of things turned 
out. Our agricnltnre is still burdened by the slogan of the era 
when ottr suns went \\'C'.:ct for free farms, to the cities to organ
ize new industries; of ,;mall areas well tilled. Decrease of cap
ital ancl of labor was followed by a decrease of tillage and by 
a decreasing of farm operations until we used less of capital, 
labor, plant food and other factors of modern agriculture than 
those of any other civilized people. Our fixed charges of fam
ily expenses are now double and triple those of past genera
tions, and- still expanding, while the fixed charges of tools and 
teams, machinery and building, not only are great but greater 
than beretofore, ancl all together absorb up close to the line 
the gross income of the farm. We cannot live more broadly or 
gam more revenue until our income, like that of every other 
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industry ui the day, i, increased. How shall it be increased~ 
Not by the undemocratic process of adding farm to farm, bnt 
by iapping our intelligence over every acre of the farm, assert
ing the sovereignty of mirnl over matter, the force that is the 
measure of all ~uccess. Old field areas no\v averaging a ton 
of hay to the acre mnst be triplccl in acre production under a 
food rotation a11(l the area of the farm used increased to its 
tillage limit. The five acres now required to pasture a cow, 
and the twelve required to keep her the year round, on the basis 
of better returns, could keep twelve cows. Carry these pastures 
into fields, cut out your weed wood ancl grow only economic 
trees, making the present area give better returns than now 
and put the cnt area saved into tillage. Put mind at its high
est and best possible service, and extort of every acre of the 
farm all its resonrces. l ly this process I liavc increased my 
')Wn proclnction eight-fold in the past sixteen years. In an
other place and reported in the Commissioner's annual report 
for a prior year, I have covered the possibilities of income per 
acre of ground and the methods of securing that income. I 
han' there chown that a revenue of less than $IO per acre for 
the entire farm must be lifted at least to ~65 or $75 per acre 
to leave the net revenue essential for this larger life that your 
children aspire to live. J have there shown that my own eight 
years' rotation so distributes the lalmr of the year that I am 
ahlc to keep men and teams at constant economic service all the 
year round, thereby decreasing the man and team cost per unit 
of work turned off, giving labor such an opportunity for con
tinum1s service that I have no trouble in securing ample and 
fairly good labor. JVly friends, catch the spirit of the times; 
apply capital, labor, tools, plant food and higher intelligence 
to all the acres of the farm so that the present fixed charges 
of the farm will bear a much less ratio to total revenue than 
now. From experience l can assure you that intensive methods 
applied more extensively solve the problems of higher level of 
farm life and a less strain of prolonged hours. 

The stumbling block which has prevented the most of you 
from expanding yonr tillage area and at the same time secur
ing larger crops from each acre has been the assumed inade
quacy of plant food for the type of farming you arc advised to 
pursue. Crops arc the measure of our income and plant food 
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is the measure of our crops. Plant food then becomes the prob
lem of problems, the chief corner stone, the under-girder of 
all possible higher agriculture. Indeed, as the volume of our 
crops is the great determining factor of all industrial life, it 
would appear that the volume of available plant food is the 
largest economic factor in the life of nations. It is the pr9b
lem towards ·whose solution you must bend every intellectual 
energy. The expansion of my area of tillage and the increase 
of crops has rested on six sources of plant food. Time will 
not permit a discussion of the scientific whys, nor the processes 
involved, in my method of fertilization. Suffice it to say that 
it is all a fundamental part of a scientific course of farming. 
J get plant food for this volume of business from six sources. 
First, I use muck as a source of nitrogen humus. Before it is 
used you must think out its relations. From an artificial reser
voir we draw the waters of irrigation as a source of plant food, 
and as an antidote to drought. Third, I use a fixed system of 
crop rotation as one of the great conserving forces of soil fer
tility and as one of my chief means of economizing crop pro
duction. 

I use, as you will observe by the following, an eight years' 
rotation which runs as follows: Corn for silage, treated to six 
foads of yard manure of ten tons and 750 pounds of fertilizer 
adapted to this crop; oats and peas, for which I use the previous 
amount of chemicals or yard manure. Third, clover, using 
some 700 pounds of chemical fertilizers. Fourth, potatoes, 
with about ten tons of yard manure plowed under and 1500 

pounds of chemicals, spread on the surface and harrowed in. 
Fifth, Hungarian, treated to ten tons of yard manure to the 
acre. Sixth and seventh, timothy for sale, treated with 700 
pounds of chemicals to the acre each year. And, eighth, pas
ture also fertilized with chemicals. This system, you will ob
serve, is one of fertilization of the soil of every acre every 
year and one of constant increment of soil fertility and increase 
of crops. 

This, it will be observed, as the third source of plant food, 
i:; quite prominent. The fourth source is tillage, which is ma
mtring. Your everlasting grass crop gives only a minimum vol
ume of air through the soil, while tillage opens it up to air 
i.:irculation. The investigations of men of science in Europe 
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and America have shown that soil decomposition is very much 
accelerated by tillage, so that tillage is really 11Januring in that 
ic increases the amount of available plant food. 

Fifth, we feed the soil through purchased protein foods fed 
to our cows. A ton of cottonseed meal for this purpose is 
1\ orth something like four or five times as much as a ton of 
corn meal. These protein foods vary in their fertilizing value. 

And, lastly, we depend upon chemical fertilizers. These are 
plant foods, and when bought and used right, profitable foods. 
The speaker uses one hundred tons of them on a farm fifteen 
miles from his market and four and a half miles from the rail
road, and can say with authority that not only chemicals but 
intensive farming is profitable, and, so far as I can perceive, 
is the only method by means of which we can acquire an income 
essential to the necessities of our times. 

In conclusion, I wish to express the belief which I feel that 
the coming conditions, industrial, social and intellectual, are 
zJl making for a new and higher life on the farm, and one that 
~hall not suffer, but otherwise, in contrast with the opportuni
ties ancl lives of other industrialists, and the man on the farm 
in his intelligence, his ambition, his purpose, will be the deter
mining factor that is to measure the type of life and culture 
that he is to live. It may be an enviable one or otherwise as 
he wills it. 



WHY AND HOW WE KEEP l\1ILK RECORDS. 

By H. 0. DANIELS, Middletown, Conn. 

This morning I attempted to tell you some of our ways of 
producing feed for the dairy cows by our intensive crop rota
tion system, giving as well as I could, our reasons for adopting 
the system, and the results obtained. This afternoon, if you 
wish, I will try to tell you the kind of cows to which we are 
feeding these farm crops and the important place the keeping 
of milk records has had in securing for us the kind of milk
producing cows we own at Millbrook Farm today. 

First, if you please, we will deal with the question of why? 
If I were a preacher and seeking for a text to illustrate this 
question of why, could I find one more applicable than this, "Ye 
shall know the truth and the truth shall make you free." If we 
keep an accurate, every clay account of each cow's production, 
study the lessons shown by a comparison of these records and 
the cows that made them and do what we are taught in this 
truthful work is best for us to do, we shall retain in our herd 
only such cmvs as unmistakably are paying us a profit. 

Then I verily believe we dairymen will not be considering 
ourselves as subjects of slavery, who unwillingly have to milk 
covvs twice a day every day in the year, but free men who have 
c1. highly organized machine capable of taking raw products of 
the farm as we men produce them and transforming them into 
marketable products that will bring revenue enough, not only 
to supply us with the necessaries of life but also many of the 
luxuries and furnish us with that freedom of thought and ac
tivity that makes farming a first class business occupation. 

If you will study these charts with me, we shall find first, we 
know we can feed our cows more economically. Why? Be
cause we feed every cow according to the work she is doing. If 
one has a large herd and can not milk all the cows himself, the 
milk record tells him the quantity of milk each cow is giving 
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and he can fetd the high priced grain ration accordingly, giving 
the cows grain in comparison to the way they are paying for it 
and as he finds by close study they need, to clo good work. It 
places every cow on her merit. One does not need to keep a 
cow much over a year before he knows whether she is going to 
be able to make a profit and if you have never kept records you 
will be surprised to learn perhaps for the first time which cows 
really excel in your dairy. It is not always the cow that begins 
by giving a large flow of milk when fresh that makes the best 
record for a year or a series of years. Sometimes it is a smaller 
milker when fresh 1:mt one 0£ the persistent sort, keeping up a 
more uniform milk flow, that makes the most profit. 

Keeping milk records creates a desire to have a standard for 
the amount of production of milk or butter every cow you keep 
should attain, and promotes a study of individual cows. 

By watching the milk records, you will be inclined to study 
the form of the cow that is giving the most profit and the con
viction will be forced upon yon that there is a certain style or 
form or type of cow that augurs well for making a profit and if 
you keep milk records for a series of years, or ask anyone that 
has kept records, invariably you will find that a good dairy cow 
has a special dairy type altogether unlike the beef type of cow. 
She is a distinctly wedge shape, clean cut, active appearing cow. 
Then again, keeping records quickens the interest of the laborer. 
Your hired help will be more certain to get all the milk they can 
from each cow. Your boys will take more interest in the de
velopment of the heifer growing up to make your future herd. 
You, yourself, will see that the heifer calves from the best cows 
are raised and you will be inclined to start them well in life by 
giving those heifers a good pure bred sire that will make such 
decided improvement in the quality of the herd that it will not be 
long before you start to raise dairy cows of only pure bred 
ancestry. 

Such has been the general result of hundreds of men that have 
begun keeping milk records. It also acts as a safety valve in the 
running of the engine. The milk record tells first of all when 
the cow's condition is getting out of order. \Vatch the record 
and one can often prevent a serious loss of milk production by 
taking the case in time and so keep the machine in steady run
ning order. 
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Now we will turn for a few moments to the question of how 
we keep records. \Ve have a 5pring balance milk scale with the 
pounds and fractions of pounds marked in tenths and so ad
justed as to just balance with the weight of pail on hook. Then 
any weight of milk in pail will immedfately register on this cir
cular dial and all one has to do is to take the small fraction of 
time needed to mark up on the record. \Ve have a record sheet 
divideC: into periods of Io clays, so as to make easy computation 
and as these three periods of each month arc added together the 
smn total of each cow's milk is added to what she has produced 
previous to this, since her last freshening, and by continuing this 
record from the first of a given year to the first of the next year 
we can tell just how much milk each cow has produced every 
month, or day or year we keep her. \Ve begin our records all 
on the first clay of January of each year and close on the last 
day of December of that year, regardless of when the cow fresh
ened, and then transfer them off the daily sheet on to a herd rec
ord book which is complete and large enou.gh to keep the records 
of 50 rnws or more for five years. 

The record sheet also tells, or has spaces to be filled in, when 
ihe cow calved, when bred and when due and also per cent. of 
butter fat, and there is also a space for a munber and name for 
each cow, as I believe one can more readily become acquainted 
with the individual cow if she has a name distinctly her own. 

At the end of the year we add up the total amount of milk 
produced for all the year and compare these amounts with each 
other, and we find some useful lessons by this comparison. We 
find the total amount of milk proclucecl by the whole herd. \Ve 
have cc,lumns on each rnonthly record stating how many cows 
were milking, how many cows were kept as a whole herd, how 
many bought or raised or sold ancl how many cows were kept 
on an average each month, and what the average production per 
cow is for the foll year. To make the stncly still more instruc
tive ancl interesting we recently compared the yearly output and 
average of our herd for the past seven years and found some 
striking results. 

\Ve found our average record per cow for the first l:our years 
did not materially increase, while in the last three years our rec
ends ha\-e increased at the rate of 300 to 400 lbs. of milk per 
cow each year, nntil we have raised the average of the herd of 
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1906 of 587G lbs. to 7 267 lbs. in 1909, due partly to a better 
knowledge of feeding and better farm grown feeds, and partly 
i:o a better class of dairy cows as ,,,e began to have heifers of 
our own raising, giving milk in 1907 while previous to that time 
,ve bought all the cows needed to replenish our dairy. Since 
that time each year has added to the home raised cattle until at 
the prc,cnt time more than half of the milking hercl were raised 
on our own farm. In 1906 we hacl only two cows that gave over 
7,000 lh,. of milk that year, while in 1909 we had 26 that gave 
over 8.000 lh,. each and 19 of these were two-year-old and 
three-year-old heifers doing their first season's work, with a 
credit of over 7,000 lbs. as the average of this young flock. 
These figures arc encourag,ing anLl help stimulate us to reach 
onr goal, which is to own a hcrcl of 50 cows with an average 
annual' milk production of 8,000 lbs. \Ve hope in a few more 
trials ,,c ,hall be able to attain this object. 

One more thought I would like to leave ,vith you. I find in 
the pa:;t scnn years we aYcragecl to keep 64 cows and that the 
average yearly production for these years was 6344 lbs. Dur
ing that time there was always one cow superior to all the rest 
in milk production an<l one that fell far short. Now in making 
comparison of 1.hese two kinds of cows for seven years, I found 
if the \vholc 64 co\,·s had been as good as the best one and we had 
~old the milk at the farm at \\'holesale at 4 cents per quart, we 
\rnuld han hall nearly $50,000 more money for the 7 years than 
we woultl have had if the whole herd had been like the poorest 
one ancl yet, if all this herd of 64 cows for seven years were like 
the poorest one, they still would have been better than the aver
age u f the cows of the United States for the past IO years in 
milk production, while the average of the herd of 64 for seven 
years, if all had been as good as the best one, would have just 
about cqualletl the average for IO years of the cows of Hollancl. 

Snrcly here is foocl for thought that we Americans can do 
,veil to consider. Our profits would be greater and our hope of 
improving our homes, educating our children and getting out of 
this life all that the Divine Creator intended for us will be much 
better if we make use of the power he gave us in the manage
ment of our dairies, and if we accept his command in the fullest 
scnse,-"Dy the sweat of thy brow shalt thou earn thy bread." 

In clo,ing, if you arc not already doing so, let me urge upon 
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you who are keeping cows, especially those of you that are keep
ing them for commercial purposes, to study the individual cows 
in your herd, weigh at each milking every cow's milk separately, 
::tdd up their records every month for a year, then compare one 
cow's record with another, and if you are marketing your prod
net where the butter fat content is the basis of _value, test each 
cow's milk at least four or five times a year, or better yet, take a 
sample of four milkings in succession each month and make a 
test of this composite sample and you will find that no work on 
your farm today as a dairyman will pay you so much profit for 
your time. The few hours needed for this work in a year will 
have a tendency to change the whole character of your dairy and 
will be of such wide influence as to make you farm better, live 
better, and think better than ever before, until the cloud which 
seems to hover over us dairymen will be lifted and we shall see 
not only the silver lining but some of the gold that belongs to 
this great industry of ours. 



Tl lE :i\IANY MAlNE OPPORTUNITIES. 

By D. H. KKOWL'l'ON, F'armington. 

l\Iore than a century ago an early settler in what is now the 
town of Strong yoked up his steers to a hay-rack and drove 
,:,ver a spotted road through the forests to the town of \Vin
throp, some fifty miles away. He had le;:irned that in this town, 
,ince macle famous from the excellence of its fruit, he could buy 
apple trees to set on his newly cleared land. He selected his 
,Jwn trees, many of which appeared J:o have been grafted. While 
he knew nothing of varieties, he concluded that these were 
grafted because of some merit and were likely to prove better 
than the natural fruit, so he selected all he could of these. He 
was wise in his conclusions for the orchard-the first in the 
town-became famous for the excellence of its fruit. Among 
these trees there was one or more of the vVinthrop Greening. 
Not knowing its name the people around named it for the set
tler. There arc many better orchards in that town today, but 
there are none that have given more pleasure or exerted a wider 
influence in fruit growing, for its fruit was sought by many 
when fruit was scarce, and many a man when he had trees of his 
own came to obtain scions of some variety growing there and 
known to be better than his own. To the writer it appears as 
the one object lesson in fruit growing, enjoyed and sought for 
more than any other in the locality, where year after year it 
blossomed and bore the mos~ luscious apples for miles around,, 
Recently driving past the old farm I noticed the remains of some 
of those pioneer trees, shorn of their beauty, but living monu
ments still of their own usefulness to the community in which 
they stand. 
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"Each year shall give this apple-tree 
A broader flnsh of roseate bloom, 
A deeper maze of vcrdurous gloom, 
And loosen, when the frost-clouds lower, 
Tl1e cricp brown leaves in thicker shower. 

The years shall come and pass, but we 
Shall hear no longer, where we lie, 
The summer's song:', the autmnn·s sigh, 

In the boughs of the aprilc-tree." 

l\Iy revered mother was born and brought up on this farm. 
There were apples and pears in great abundance, and when she 
married and settled on a distant farm, no one will ever know how 
much she hungered and thirsted for the fruit she had so much 
enjoyed in her childhoocl. From her I inherited my appetite 
for fruit. Fearing I was eating too much fruit recently, I asked 
my doctor if he thought my aches and pains were due to that 
fact. "No," said he, "eat all the fruit you can, it will do you 
good." 

As an introduction to what follows, attention should be called 
to favorable conditions for profitable apple growing in Maine. 
Vilhile these facts seem to be well known by our own people they 
are too often overlooked in the anxiety of many to drop a good 
thing and go for some "get-rich-quick" bubble, and the oppor
tunity of a lifetime is sacrificed. ·while \Ye have long winters 
and frequently much cold weather, apple trees thrive every
where over a large part of the State. The trees like the rocky 
loam of the granite hills, and their roots will crowd their way in 
among the rocks, and how they get so much plant food from the 
hillsides no one can tell. Even in the valley5 where the soil is 
damp and heavy with moisture some varieties will grow and 
thrive and when such land is properly drained the trees will 
grow fast and bear the best apples. Away from the sea coast 
there is hardly a foggy day during the entire season; the skies 
are clear the most of the season, and nowhere does more of the 
sunshine get into the fruit than here. Say what we may of 
other things, there is nothing that makes such delicious fruit. 

Our best orchard land is the rocky loam, and here the trees 
seem to grow in m~ny places under the most unfavorable condi
tions. It is because their rootlets like to creep down among the 
stones and drink in the food Dame Nature has stored away for 
them. Many of our best orchards are upon this kind of soil, 
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and there are thousands of acres of such land available at ridicu
lously low prices. Supplement these conditions with a flock of 
sheep, a here! of pigs, or a flock of poultry, and the results are 
wonderful in the growth of trees and yield of fruit. The fruit 
gro,nrs of the irrigated orchards of the West are happy over 
the procluction of a crop of fruit. Under the best system of 
culture in i\f aine, the orchard will produce an additional crop 
in the growth of the animals that will thrive a large part of the 
season among them. A crop of fruit and a crop of live-stock 
products ancl an enriched orchard besides. 

Not long since the uncultivated lands of Washington were 
ach·crtisecl as great bargains at $400 per acre and were said to 
be cheap at that. Cultivated lands were advertised at the same 
time for $2000 per acre. At Benton Harbor, the great market 
centre of Michigan fruit, a small farm of twenty acres with only 
small buildings upon it was recently purchased for $10,500, or 
at the rate of $525 per acre without reference to the buildings. 
lt takes lots of money to own and operate a fruit farm there. 

Eighteen years ago 80 acres of land by the side of a railway 
in Franklin county were purchased for $350. There were a 
few native trees upon the land which the owner worked over to 
rn.arket varieties, and then he set out other tree~ until there were 
about 2,000 trees in all. Nine years ago this piece of property 
was in the market for less than $1,500. This property was sold 
a few weeks ago for more than $5,000. A gentleman interested 
it, it said that in less than five years it would be worth $8,000, 
and extravagant as this may seem to some people, it is only at 
the rate of $4 per tree. With good care there will not be a tree 
on thac lot that will not produce from one to ten barrels of fruit. 
At $2 per barrel this will yield a revenue of $2,000 a year if only 
the minimum yield is taken. Should the trees under good man
agement yield an average of two barrels the revenue would be 
doubled, or $4,000. 

Thousands of acres of good orchard land in Maine may be 
had for $IO per acre or even less, and there are more or less bar
gains in orchard lands like that mentioned, where some trees 
are set and need only the care of an intelligent and skillful man 
to produce big money for the purchaser. The opportunities are 
here waiting for the men to pick them up. 

A young man only a few months ago in an Androscoggin town 

8 
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purchased 80 acres of good orchard land for $400. The land 
was in timber to a large extent. So was the famous Nova 
Scotia orchard of Ralph S. Eaton less than a dozen years before 
it began to bear f rnit. The young man said he was going to 
get enough for the stumpage to pay for the land, and then he 
was going to set it out to apple trees. Measure this with a city 
clerkship or a nine-hour-a-day job in a shut-up factory. The 
money is well invested, and the young man has graciously ac
cepted the opportunity. 

Just out of the village of Kew Vineyard a lot of land contain
ing about 80 acres of land was purchased 18 years ago for about 
$700. Like many other tracts there were many seedling apple 
trees upon it. These were worked over and in a few years be
gan to bear fruit, and from the product of those trees the owner 
built a good home and at his death left to his widow a handsome 
annuity from the orchard. This year there were about 150 

barrels of good fruit for market. Oh, how many places there 
are of this sort that need only the hand of a willing worker to 
become productive and profitable ! 

There arc few farms in the State upon which there are not 
many good seedling apple trees. In many cases they are of lit
tle value for tillage, but with a little care and pruning the trees 
will grow and thrive ancl bear fruit. They need the trained hand 
to prune and graft and care for them. The interest on the in
vestment is slight and the fruit is near a good market. Add to 
these volunteer trees enough from some good nursery to cover 
the land and there is nothing in Maine that will pay better. 
There arc here and there neglected farms and orchards of this 
class. Under good care they will soon come into profitable pro
duction. They arc opportunities for men in and out of the 
State. 

I realize the shortage of men to operate such farms, and it is 
much to be regretted that our rural schools ar.e not training the 
boys to prune and graft and care for the orchards. It has long 
been a neglected opportunity for practical school work. The 
boys are entitled to it and the farmers of the State should help 
along this line. This situation is all the more important when it 
is learned that these trees of which we speak have been produc
ing natural fruit, and that thousands of barrels are sold for can
ning and cider every year. The trees are ready; in fact, as in 
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other agricultural lines, Nature seems to be waiting to help the 
man who is willing to help himself by improving the opportuni
ties offered. 

Some years ago the State Pomological Society held a field 
meeting on the farm of S. H. Dawes in Harrison. The year 
before l\Ir. Dawes had applied to some of his trees a fertilizer 
new to the State. The results were so favorable that he was glad 
of this opportunity of having his neighbors and others see the 
trees for themselves, so the fruit growers in large numbers were 
his guests for the day. It was a pleasant surprise to those in 
attendance. To make sure in regard to results, Mr. Dawes had 
left check rows through his orchard without the fertilizer, and 
as far as the eye could reach the difference was apparent. The 
foliage ,vas a darker green and on closer examination the trees 
,vere making an extra growth. As we were talking over the 
situation Hon. Z. A. Gilbert, whose life has been spent largely 
among the apple trees of the State, said to the writer: "Do ap
pearances deceive us, or must we admit the effects of this fer
tilizer? The scientific men have been teaching us to use phos
phoric acid and potash and have fought shy of the nitrogenous 
fertilizers. It is clear to my mind that Dawes' trees take to 
the nitrogenous fertilizers instead." 

So it was from that meeting conclusively taught that Maine 
fruit trees needed more nitrogen, and many others have applied 
this same fertilizer with good results. One orchard near the 
writer's home has received an annual dressing every year since. 
His trees have grown and borne fruit every year. In 1909 the 
owner and his wife spent the winter in California, and this year 
he says he has money enough from his orchard to go there 
again. It may be that more potash and prosphoric acid are 
needed in that orchard, but he is about the only man in town 
who has had fruit every year. Although this formula has been 
in print several times and some of the fertilizer manufacturers 
have it all mixed, the formula is here given, believing that there 
are some who would be glad to have it. 
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The Fisher Formula for Orchard Fertilizer. 

Nitrate of soda .................. . 
S Jlplnte of Ammonia .............. . 
S 11phate of Potash ................ . 
Acid Phosphate . . . . . ............ . 
I(eiseret ......................... . 

Total 

350 lbs. 
r50 lbs. 
230 lbs. 
220 lbs. 

50 lbs. 

rooo lbs. 

The ingredients should be thoroughly mixed before applying. 
Then just after the bloom, or a trifle earlier, apply around the 
trees at the rate of five to ten pounds to each tree. 

This fertilizer seems to act first as a tonic and then as a food 
for the trees. This seems to be what the fruit trees need
something to stir them up and make them grow. Then beyond 
all this it is little less than robbery to take crop after crop from 
the trees without restoring anything. "Feed the trees and they 
will feed you," someone has truly said. 

The apple crop this year has been a pleasant surprise to many 
people. l\Iost of us early in the season thought the summer con
ditions were unfavorable at the time of bloom, so that little 
fruit set. Dut when the harvest came the most of the or
chards that had been well cared for were bearing fruit. Not 
quite as much as in a full crop, but with the prevailing prices it 
proved a profitable crop. I have asked myself many times how 
this came- about and the answers bring to the front other oppor
tunities for those who have orchards, and to these your atten
tion is called. The most important of these is to give the or
chards at least expense--just the same as you do to the cows 
and the pigs-all the food they can use to advantage. The ob
ject is to make more and better fruit. 

The highest hill farm in my town supports a large herd of cat
tle and the manure they produce the owner applies very largely 
to his orchards every year. It is his boast, as well as his pride, 
that the orchard bears more grass than his fields per acre and a 
big crop of fruit besides. The fruit is good, too. The rest of 
the farm may suffer in consequence of this orchard treatment, 
but he insists that two crops a year-hay and apples-are good 
enough for him. He supplies the trees with plant food and they 
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respond. This is the way he makes his orchard do its best. It 
is his opportunity. 

Two young men in another part of the town bought a nm
down or neglected farm a few years ago. The orchard did not 
look very promising when they began to prune and work over 
the trees, so long had it been neglected. No sooner was this 
done than a flock of sheep was turned in. They came out fat 
in the fall, after doing good service in eating up the wormy 
apples that fell from the trees. The fruit from the orchard was 
just fine. It seems to the young men that their orchard was 
producing two crops-one of mutton and the other of fruit. It 
certainly is an inexpensive way of settling a fertilizer bill-much 
better than growing potatoes at prevailing prices. 

In another part of the county a herd of pigs was turned into 
the orchard. They nosed around all over the orchard, lived on 
the grass until the owner wished to get them ready to sell, when 
a few bushels of corn were feel. They ate the drops, worms and 
all, and more than all this they fertilized the trees until the or
chard bore its largest crop of the most beautiful Maine fruit. 
There was a handsome profit to him from the sale of the pork 
besides a large crop of fruit. This ,vas his way of feeding the 
trees, and it is one of the least expensive and most effective. 
Pork ancl apples make a good crop. 

Only a few clays before the preparation of this paper I visited 
a large poultry plant. The yarcls had been planted with apple 
trees ancl they had been growing furiously all through the sea
son. The trees were too young to bear, but the poultry had 
made them grow-a little too much, for the wood had no time to 
fully ripen up for winter. It will be strange if the trees are not 
killed back. This suggested to me that here is nothing better 
to make trees grow than the poultry, but they should be removed 
from the orchard as early as August if the best results are 
wished. However, it is a cheap and desirable way of fertilizing 
an orchard. From our own experience we believe poultry is 
a1Jout the best means of fertilizing an orchard where it can con
veniently be used for that purpose. 

These opportunities are available for two classes of people
first, to those ,vho own farms and want to get more profit from 
tliem, and second, to those who do not own farms in Maine and 
are looking for opportunities to invest their funds in a paying 
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enterprise. People are seeing these opportunities and are im
proving them. The man who bought the $5,000 orchard is a 
Boston physician. Two other men, one a practical Connecticut 
fruit grower, put in an appearance just after the bargain was 
closed up, just a little too late. It will be a great pleasure after 
all these years of labor to help the industry to have still other 
opportunities improved. We believe in the future, and we be
lieve the efforts of fruit growers should be directed towards 
growing more fruit and better fruit. The opportunity which 
Maine offers should not be neglected. 
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Hereford Bull Fairfax, 2 years old , girth 7 feet 2 inches. 
Owned by D. H. Tingley, Readfield, 
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REPORT OF PROCEEDINGS 

OF THE 

State Dairy Conference 

AND 

THIRTEENTH ANNUAL MEETING 

OF THE 

Maine Dairymen's Association 

DECB:'11 BER 6, 7, 8 AND 9, 1910. 

The annual State Dairy Conference was held at City Hall. 
Augusta, Tuesday, \Yednesclay, Thursday and Friday, Decem
ber 6-9. It was a meeting of much interest and the exhibit of 
dairy products and dairy and farm machinery was exceedingly 
attractive and instructive. As the annual meeting of the Maine 
Seed Improvement Association immediately followed this Con
ference, there was a very fine display of corn and various other 
grains clming Loth meetings, which added much to the inter
est ancl yalne of the exhibition. 
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TUESDAY EVENING, DECEMBER 6. 

The meeting was opened at 7.30 by F. S. Adams, president 
Maine Dairymen's Association. Invocation by Rev. L. W. 
Coons, Augusta. 

ADDRESS OF WELCOME FROM THE BUSINESS IN

TERESTS OF AUGUSTA, 

By E. C. CARLL, President Augusta Board of Trade. 
G cntleinen of the NI aine Dairymen's Association and the Maine 

Seed Improvement Asosciation: 
I take great pleasure in tendering to you the welcome of the 

Augusta Board of Trade and of the commercial interests of the 
Capital City of Maine. Others will speak for Capital Grange 
with its splendid membership and for the city of Augusta. 
Speaking for the Board of Tracie, I welcome you to our business 
street and to our n1ercantile and manufacturing establishments, 
assured that you will find prosperous and progressive business 
men. Cotton ancl shoe rnanufactories, pulp, paper and lumber 
mills, all have recently increased their <;apacity and added up
to-date improvements, and more are under way. The construc
tion contracts completed in Augusta in 1910, including the State 
House, Rines Hill crossing, post office, Insane Hospital, im
provements of the Edwards Manufacturing Company and ex
tensive mercantile and dwelling construction, amount to nearly 
one million dollars. Our two great publishing houses have 
nearly 500 employes and a circulation of 3,200,000 copies per 
month. At the present time the Augusta post office is dispatch-
ing four full carloads of publications a day. $80,000,000 of 
mail matter passes through our post office each year, making it 
one of the largest offices in the country. Two great institutions, 
the Maine Insane Hospital and the National Home at Togus, 
each with a population equal to a good sized town, help swell 

• 
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the city's trade. An important factor in Augusta's prosperity 
are her great banking institutions. The two national banks, two 
trust companies and two savings banks have resources, per last 
statements, of nearly eighteen and one-third million dollars, a 
showing of which few cities of our size can boast. 

\Ve are especially favored in transportation by water and rail. 
The electric cars that pass our doors make the longest direct run 
of any in New England, 56 miles. The entire Lewiston, Augus
ta and \Vaterville Electric Railway system, 145 miles in length, 
gives ample passenger service, and freight and express service 
twice a clay. 

Augusta is centrally located in this great State. Nothing can 
promote our commercial welfare more than prosperous agricul
ture. Business depends upon crops. He \Vho makes two blades 
o:l grass to grow where lmt one grew before not only helps the 
man who gets the grass but promotes commerce, manufacturing 
and transportation. He also makes two freight trains to go 
where but one went before. \Vhen I first took an active part in 
board of trade ·work I was impressed with the importance of 
bringing farmers into the organization. Our State Board of 
Trade has ever made agriculture a prominent feature of its 
work, and I believe more farmers should be with us. \Ve are 
to witness in the near future a ,vonderful development of Maine 
agricnltnre. Aroostook is the pioneer; other sections are fol
lowing. Kennebec Valley has heard the call. From tide water 
to our great northern ,mod l\ f aine is coming into her own. The 
l\f aine Dairymen's Association is entitlecl to great credit for 
these results. I believe the people of :\Taine fail to fully appre
ciate the value of this organization, or to grasp the tremendous 
poscibilities of the near future. Perhaps \Yhile intent on the 
great work before them, they have been too modest in making 
knO\rn its value to those not directly interested in their particn
lar lines of work. The man with the cow is learning, the deal
er is quick to approve, but I wonder whether the consumer fully 
realizes the importance of the work. All have to thank this 
asrnciation for better clairy products on the table. I distinctly 
remember the way butter was made mo years ago. I helped 
churn forty years ago and the process had not changed any for 
the previous sixty. Now all has changed. The process has be
come standardized, like all other great manufacturing processes, 
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until it seems nearly perfect. In dairying today, as in fruit cul
ture, stock breeding, poultry raising and general agriculture, the 
need is not so much for new ideas and improved methods as for 
a general campaign for promoting the ideas and methods that 
have already been tried and proven. 

The Maine Seed Improvement Association is also engaged in 
a work of inestimable value. No eastern state ranks with Maine 
today in the wo.rk of seed improvement. Great railroads in the 
\Vest have taken up the work and eastern roads are coming into 
line. Better seed means heavier crops, which means more traf
fic. With our :~.Jaine Association and all those men like our 
good friend Dr. Twitchell who are giving time and the loving 
devotion of trained minds to this work, it is largely a labor of 
love. No compensation awaits them; no great financial gain 
is sought by them; but from their labors all may profit. Let us 
hail them as benefactors. 

"To him who, in the love of nature, holds communion with her 
Yisible forms, she speaks a various language." Nothing in na
ture appeals to me like the rustle of the bladed corn. I know 
the merit of cotton and of wool; I take off my hat to the Maine 
potato; I even love the tobacco plant; but Corn is King. In the 
old country schoolhouse that I remember years ago, we used to 
stall(] up and recite in concert vVhittier's corn song: 

"Heap high the iarmer"s wintry hoard, 
Heap high the golden corn ! 

:\'o richer gift hath Autumn p<1urcd 
From out her golden 1,orn ,., 

How high that hoard has been heaped, statistics given in bush
el~ or in barrels our minds fail to grasp, but we clo know that by 
statistics -:\Jaine's yield per acre i~ the greatest and :'.\1aine's sweet 
corn is the best. 

''Then let the good old crop adorn 
The hills onr fathers trod: 

Still let us. ior His golden corn. 
Send up om thanks to Corl, .. 
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ADDRESS OF WELCOME FROM THE CITY OF 

AUGUSTA. 

By FREDERIC W. PLAISTED, Mayor. 
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It is my pleasant duty and my privilege, in behalf of all the 
people of this fair city, to extend to you, one and all, a most cor
dial welcome. I would give you the keys to Augusta but years 
ago we opened wide our gates and threw away the keys. Now 
those gates give a glad welcome to every visitor to our city. I 
think it was Confucius who said that: "He that bloweth not his 
own horn, his horn shall not be blown." It seems to be the duty 
of the Mayor to speak well of his city, and when you can say 
kind words, as every Augusta Mayor can, it is no hardship. I 
am happy to say tonight that, take it all in all, for men and wom
en, for happy homes and glad hearts, for business and hospital
ity, Augusta is the best spot this side of Heaven that the good 
Lord ever made. In behalf of all the people of this fair city, 
my friends, I again bid you a most cordial welcome. We wel
come you as good citizens of this great old State; we welcome 
you for what you are and what you stand for, the upbuilding of 
:'.\1aine's most important industry, that of agriculture. vVhy, my 
friends, when the farmer prospers all industries flourish, for the 
farmer feeds us all. \Ve welcome you because you believe in 
l\Iaine ancl in :'.\Jaine's future; you believe that Maine should be 
something more than the playground of the Nation. It should 
take its place at the head of all the states of New England, where 
it belongs. You believe in the prominence of our State's loca
tion, as the gateway of the earth; you believe with me in the 
productiveness of her soil, in the skill and ingenuity of her work
men, in the public spirit of her business men, in the truth and 
virtue and purity of her women, and in the happiness and pros
perity of all her good people. I trust that your visit to Augusta. 
and this session of these two bodies will bring to you much good 
and bring much good to the people of the State of Maine whom 
yon represent. 

vVhile you are with us, my friends, you give us great pleasure, 
and when you leave us I trust that you will take with you only 
the most pleasant recollections of Augusta and of the hospitality 
of her people. 
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RESPONSE TO ADDRESS OF WELCOME, 

By DR. GEO. M. TwrTCHELL. 

In coming in here and looking at this magnificent exhibit, we 
begin to realize that the State of Maine is awakening to its pos
sibilties along this line. It is a pleasure to me, gentlemen, and 
friends of Augusta, to come back to this city and speak in ac
knowledgment of the welcome you have given us, because mem
ory is active with me tonight. I cannot forget the hearty sym
pathy and the spirit of co-operation and assistance which were 
ever mine during the years I spent in business on these streets. 
It is a pleasure to stand here and testify to this,-to that helpful 
co-operation which ever aided me in my humble efforts while in 
business here. It is a pleasure to come here and speak for our 
work as an association, to express our thanks to you, Mr. l\J ayor, 
for this cordial welcome; and to you, citizens of Augusta, for 
,vhat you have done; and to you, Mr. President of the Board 
of Trade, for making attractive this hall and adding to the effec
tiveness of the work of this week; because, unless we stand to
gether and are working together along these lines we cannot hope 
for the best results. The evidences of prosperity seen on every 
side in this beautiful city, the appearance of your business street, 
the improvements in your buildings, the multiplying of beautiful 
homes, the evidence of increased business in every department, 
ttll of that prosperity in the good old State of Maine which 
brings joy, comfort and rejoicing to every heart. For unless we 
are all united in this work of upbuilcling agriculture, we surely 
cannot measure up to the standard. 

Ladies and Gentlemen, while you are working in the city of 
Augusta to establish its business prosperity others are working 
out upon the farms and in the rural districts and in the homes, 
seeking there to do what you are doing here, to plant upon a high
er level the standard of the work and the achievements of the 
good old State of Maine. We hear a great deal said about the 
captains of industry, the men who have been working at the great 
financi~l problems of the age, but we make a mistake when we 
mark those men as the captains of industry. The real captains 
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of industry are the men out on the farm who are taking the raw 
forces and working them over for the gloi'y and the satisfaction 
of men. You anrl I want to remember that agriculture is the 
only productive industry. Yonder cotton mill produces noth
ing; yonder pulp mill produces nothing; your shoe factories pro
duce nothing. They simply take the cotton and the wood and the 
leather and through the skill of labor convert them into a finer 
form. They change the form of the product; they add nothing 
to it, save the labor involved in the transformation. Commerce 
adds nothing, it simply moves the goods from one point to an
other. Trade adds nothing, necessary as it is, helpful as it is in 
building up prosperity. But agriculture produces; agriculture 
is the great productive industry and it should be so recognized. 

·what is agriculture doing in the State of l\Iaine? Ten years 
ago Aroostook County produced practically all of the potatoes 
grown in the State,-five million bushels. This year Aroostook 
County produced 18 million bushels, and the State of Maine pro
rluced thirty-five million bushels. A few years ago we were 
producing only three-fourths of a million barrels of apples. The 
output of the State of Maine in apples last year was close to 
3,500,000 barrels. Ten years ago the· sweet corn indmtry was 
measured at about 10,000,000 cans and the farmers realized about 
$40 per acre at 2 cents per pound. Now the price has advanced 
to 2¾ cents, and this year the product was 28,000,000 cans and 
the farmers have realized upon an average $70 per acre. These 
illustrations indicate only a step in the great march of progress. 
What have we been doing along dairy lines? During the past 
ten years the State of Maine has been taking a great forward step 
in dairy work. There is no state today in all the East that can 
compare with the State of Maine in the progress that has been 
made since 1900 in its dairy achievements and in its agricultural 
development. There is no state in all the East that tonight is so 
thoroughly organized in all its dairy ·work, and so closely united, 
as is the State of Maine. In every department of agricultural 
work this is true and if wisdom prevails and we are able to stand 
together and work together along these lines, we are just on the 
eve of the possibilities in agriculture, and the next ten years will 
show a marvelous advance. And you and I must remember that 
our hope is in the life and energy of the young people that come 
from the country. 
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WEDNESDAY. DECEMBER 7 . 

. \>J:\'CAL ADDRESS OF THE PRESIDENT. 

lly W. G. llGNTON . 

. \t this meeting, our thirteenth annual meeting of the State 
Dairy Conference, we have but to look at the exhibits in the lower 
hall, the number of the old members present today, the large and 
interested audience of last night, and the grand welcome extend
ed to us by the citizens of this city, to prove to us beyond a doubt 
that the farmers of l\Iaine have entered upon an era of prosper
ity and progression that means much to the future of our State. 
And for this organization that represents one of the largest and 
most important industries, is it especially necessary that while 
we arc consen-ative yet we shall accomplish something that will 
advance the cnthnsiasm and general interest in our State in dairy
ing. ln revic,ving what we have accomplished for the past year, 
we fee\ that much goocl has been done by the association; but it 
has also made it more evident that ,ve have the opportunity to 
do nmch. ,·ery much more. Notwithstanding the fact that the 
price of all dairy prnclncts has been far above the average for the 
past year and the price of all live stock high, yet statistics of last 
April show a depreciation in numbers of several thousands. This 
J believe to be largely clue to the high price of veal. Many farm
ers cannot understand that it is for their interest sometimes to re
fuse an immediate profit to protect themselves against a future 
want that will curtail their business. At our last annual meet
ing the officers of this ai;sociation were authorized to hold a pre
liminary meeting in each county, to stimulate the dairy interests 
in the State and enconrage a larger attendance at this, our annual 
meeting. 11ut the association forgot to provide the officers funds 
for travelling from county to county, aclvertising the meetings, 
and obtaining suitable halls and speakers for the several meet
irigs. But it cloes not require a very extended acquaintance with 
our secretary to know that he is equal to alrilost any occasion and 
not at all timid about asking for assistance to advance any in
terest pertaining to agriculture ; ancl we were astonished at the 
apparent pleasure with which all our wants were supplied. And 
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to the l\Iaine Department of Agriculture, to the university of 
Maine, to the Department of Agriculture at Washington, to the 
railroads, to the State l\faster of the Grange, to the subordinate 
granges and to the newspapers of the State, we owe the oppor
tnnity of holding these meetings and accomplishing whatever 
goocl we may have clone. At the 16 meetings held in the State 
under this vote, there has been an average attendance of 70. 
In all cases the larger part were interested and showed it by the 
many pertinent questions asked of the speakers. The subjects 
discussed were entirely confined to the dairy cow, her wants and 
the care of her products. At fourteen of the meetings samples 
of tnilk, cream, butter and cheese were offered for scoring. The 
results of the scoring were in all cases publicly discussed and 
this never failed to bring out many helpful suggestions, and the 
opinion was always expressed that this feature of our work 
would result in materially advancing the dairy interest and stock 
husbandry of our State. At this meeting let us not forget that 
its principal business is and should be the discussion and inter
change of ideas on practical, every-day questions that have had 
material influence in the success of our individual business; that 
\Ye may take advantage of all that others have gained by their 
experience. 

If we but use the time allotted for this meeting for this pur
pose, and are as ready to give as to receive, we need have no 
frar of the great practical results that will come from it. Let 
all committees appointed at the last meeting remember that they 
are to report the result of their deliberation and findings at this 
meeting, that we may have an opportunity to discuss them and 
adopt their recommendations if we believe them good. In short, 
let us all try to feel that the success of this meeting depends on 
ourselves and the results will satisfy all. 

REPORT OF THE SECRETARY. 

To the Maine Dairymen's Association: 

Complying with the instructions of the association at the close 
of the last annual meeting, the secretary forwarded to the chair-
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m:-m uf each of the special committees anthorized, a copy of the 
rcsoluton under which thev were appointed, together with the 
names of associated members of the committee. 

In preparing the program for the present convention, the sec
retary confesses he had entirely forgotten instructions passed at 
the las: a;:sociation me,ting, directin[~ the executive committee 
to provide place in the program for the election of officers on 
Tlmrsc:ay. It will be noticed that the program calls for the 
election of officers on Friday morning. Under the circum
stances, of cour,,e, this part of the program will not be carried 
out. It ,dll be necessary to immediately decide the hour on 
,, hich ::his election will lie hclcl Thursday. 

The resolutic,n passed by the association petitioning the :\Taine 
Central Railroad to provide a flag station at Highmore Farm 
,, as conveyed to the proper officials, who promptly acknowledged 
receipt and promised to give the matter clue consideration. Later 
the flag station was established as requested. 

During the year two meetings have been held by the executive 
committee. The first meeting was held at Augusta on the 22nd 
clay of l\ farch, at ,Yhich time corresponding secretaries for the 
several counties were elected, Several of the men appointed de
clinecl to serve and their places finally \Yere filled, so that the list 
of corresponding secretaries, as finally settled upon was as fol
lows: 

Androscoggin County-C. R. JVIillett, \Vest Minot. 
Aroostook County--Ira J. Porter, Houlton. 
Cumberland Connty--J ohn P. Buckley, Stroud water. 
Franklin County-Jos. H. Merrill, Farmington Falls. 
Hancock County-Norris L. Heath, \Vest Penobscot. 
Kennebec County-Chas. S. Pope, l\Ianchester. 
Knox County--George E. Nash, Camden. 
Lincoln County-John l\T. Winslow, Nobleboro. 
Oxford County-F. H. ?-forse, South ·waterford. 
Penobscot County-C. L. Jones, Corinna. 
Piscataquis Connty--F. W. Leland, East Sangerville. 
Sagadahoc County--Frank S. Adams, Bowdoinham. 
Somerset County--A. P. Howes, Palmyra. 
\\'alclo County-E. C., Dow, Belfast. 
Washington County--C. L. Pike, Lubec. 
York County--] ohn ]=>ease, Cornish. 
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The secretary desires to say that the corresponding secre
taries have performed their duties in an exceedingly satisfactory 
manner. They have been especially prompt in replying to com
munications addressed by the secretary and other officials of the 
association. 

Arrangements for holding the Dairy Institutes in the different 
counties ,vere also under their immediate direction. At this 
meeting of the executive committee it was voted to hold a Dairy 
Institute in each county of the State some time during the 
months of October or November, and that they should be held 
in co-operation with the Dairy Division of the Department of 
Agriculture, that division having expressed a willingness to co
operate. 

The second meeting of the executive committee was held at 
South \Vaterforcl on the 2nd clay of June. At that time the in
vitation extended by the Augusta Board of Trade, to hold the 
next annual meeting of the association in the city of Augusta, 
was accepted. It was voted to open the annual meeting as u~ual, 
on Tuesday evening, and that the session should continue until 
Friday morning; that the annual banquet should be held on 
Thursday evening. It was voted to leave the arrangement of 
the program ancl exhibits in the hands of the president and 
secretary. The secretary desires to call your attention to the 
following list of Dairy Institutes that were held under the aus
pices of the Dairymen's Association and the Maine Department 
of Agricultnre :-

L1s'f oF lNS'fl'l'U'fES. 

Oct. 24, York County, Cornish 

25, Oxford County, South \Vaterforcl 

" 26, Androscoggin County, \\rest :\Iinot 

" 27, Sagadahoc County, Dowcloin 

" 28, Somerset County, Hartland 

" 29, Piscataquis County, East Sangerville 

" 31, Penobscot County, Brewer 
Nov. 1, Aroostook County, Kew Sweden 

2, Aroostook County. Houlton 

3, \Vashington County, 1\Iachias 

4, \Valdo County, l\Tonroe, 

17, Hancock County, North C2.stine, 

9 
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r8, Knox County, South \Varren, 
19, Cumberland County, Portland, 
2T, Lincoln County, Damariscotta, 

" 23, Franklin County, Farmington, 

These institutes were, most of them, ,veil attended. The in
terest manifested by those in attendance was a very encouraging 
feature of the meetings. The secretary regrets to state that he 
found it impossible to attend more than three of these meetings. 
They were under the personal direction of Hon. \V. G. Hunton, 
president of this association, and l\Ir. R. vV. Redman, our 
State Dairy Instructor. The \Vorcester Salt Company very 
kindly offered premiums for the best exhibit of butter at all of 
these meetings, provided \Vorcester Salt was used in the man
ufacture. 

The pre~ident of the association co11111111nicatecl with the three 
different state fairs in relation to a revi,:ion of premiums of
fcreil for dairy products ancl the method of conducting the dairy 
exhibits. Arrangements were made for a conference with the 
trustees of the Central l\T aine Fair at \Vaterville and the Maine 
State Fair at Lewiston. The secretary is very glacl to report that 
the trnstces showed evidence of desiring to meet the requests of 
the a,sociation in every possible manner; in fact, a revision of 
the premium list was secnred and in consideration of that action, 
the Dai:-y Division of the Department of Agriculture and the 
Dairymen's Association acted in co-operation with them in secur
ing ,md caring for the dairy exhibits made at those two fairs; 
ancl this co-operation resulte, 1 in a largely increased exhibit at 
both fairs. 

The secretary desires to present for your consideration the 
followin~ recommendations: 

r st. That the association continue its efforts to secure a still 
further revision of the dairy premiums offered by the several 
state and county fairs receiving aid from the state treasury. 

2ml. That this association shall endeavor to secure from 
a11 agricultural fairs receiving aid from the State of l\Taine a 
change in the methods under which the judging of all live stock 
i3 to be done, so that said judging shall be as educational as pos
sible. 

3rd. That the plan of offering premiums for judging con-
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tests in dairy products at the annual meeting of this association 
be continued and further that it be approved as a general policy 
of all agricultural organizations in the State. 

4th. That this association recommends that a conference of 
representatives from all agricultural interests of the State be 
held sometime during the coming winter. 

Respectfully submitted, 
LEON S. l\f ERRILL. 

The report of the secretary was accepted and it was voted 
that the recommendations suggested be referred to a committee 
on resolutions, to be appointee! by the Chair. The appointment 
was macle as folluws: P. A. Campbell, Dr. B. A. Bailey, C. R. 
Millett, W. K. Hamlin. 

REPORT OF CO~1:MITTEE ON HERD RECORD BOOKS. 

Immediately after the adjournni.ent of the last convention of 
the State Dairymen's Association, the committee undertook a 
collection of the here! books to be deposited in the Library of the 
Maine Agricultural Experiment Station, per the vote of the as
sociation. 

Although the association voted to appropriate $100, if need
ed, for this purpose, your committee has made no expenditures. 
The cost of postage, expressage, etc., has been met by the Maine 
Agricultural Experiment Station. In some cases it will prob
ably be necessary to purchase the books in whole or in part if 
the sets are to be made complete. 

The volumes which have been received are shelved in the li
brary of the Maine Agricultural Experiment Station and are 
available to the members of the association and other citizens 
of Maine. 

Your committee recommends that 
( r) The American Aberdeen Angus Breeders' Association 

Volumes r to 16, costing $16.00 be purchased by the association. 
( 2) That the volumes needed to complete the Ayrshire As-
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sociation be obtain eel and that Doctor Ness be empowered to ob
tain them at the best possible terms. 

(3) That the committee be continued. 

CHAS. D. \VooDS, 

C. L. JONES, 

P. A. CAMPBELL, 

Committee. 

LIST OF RECORDS NOW ON DEPOSIT AT THE l\IAINE 

AGRICULTUR/1.L EXPERIMENT STATIO~. 

Cattle. 

I. The American Aberdeen-Angus Breeders' Association. 
American Aberdeen-Angus Herd Book. Vols. 17 and 18. Cur
rent volumes to be sent as published. Vols. 1 to 16 can be ob
tained "at the regular members rate of $1.00 per volume for 
a set." 

2. American Devon Cattle Club Record. Volumes begin
ning with 1881 to 1908 inclusive. Current volumes to be sent 
as published. 

3. American Galloway Breeders' Association. Have Vols. 
8 to 17 inclusive. 

4. American Guernsey Cattle Club. The Herd Register 
from Vol. 1 to Vol. 18, 1908, complete. Current volumes to be 
sent as published. 

5. American Hereford Cattle Breeders' Association. Amer
ican Hereford Record complete, Vols. 1 to 33. Current volumes 
to be sent as published. 

6. American Jersey Cattle Club. Herd Register beginning 
with Vol. 28 to Vol. 66, 1910. Current volumes to be sent as 
published. 

7. American Polled Durham Breeders' Association. Herd 
Book, Vols. 1 to 4. Current volumes to be sent as published. 

8. American Shorthorn Breeders' Association. Have Vol. 
12, Parts I and II ; Vol. 45 ; Vol. 46, Parts I and II ; and 
others complete to Vol. 74. Current volumes to be sent as pub
lished. 



DAIRY MEETING. 133 

9. American Sussex Register. Vol. l, all that has been 
issued. 

IO. Brown Swiss Cattle Breeders' Association. Vol. 1,

all that has been issued. 
1 I. Dutch Belted Cattle Association. Vols. l to 9, com-

plete. Current volumes to be sent as published. 
12. Dutch Friesian Association. Vols. 2, 3 and 4. 
13. Holstein Breeders' Association. Vols. l to 9. 
14. Holstein-Friesian Association of America. Herd Books 

Vols. 1 to 27 complete. Current volumes to be sent as pub
lished. 

15. l\Taine Jersey Cattle Association. Vols. l to IO. Cur
rent volumes to be sent as published. 

16. North American Ayrshire Breeders' Association. Herd 
Registers Vols. 1 ancl 2, 1863 and 1868. 

17. North American Ayrshire. Vol. 1, 1875; Vol. 2, 1887. 
Ayrshire Record Vol. 1, 1876; Vol. 3, 1881. Effort was made 
through the secretary of the Ayrshire Association and through 
Doctor Ness to obtain this set but it was found that it could not 
be obtained except on payment. 

18. Red Polled Cattle Club of America. Vols. 13 to 22, 

complete. Current volumes to be sent as published. 

Sheep. 

19. American Shropshire Registry Vols. 2 to 22. Current 
volumes to be sent as published. 

The report of the committee was accepted and the recom
mendations adopted. 

FEEDING FOR l\IILK PRODUCTION. 

By PROF. P. A. CAMPBELL, Orono. 

I think yon will pardon me if I digress slightly from the sub
ject given me on the program and take up the raising of the calf 
before we come to the feeding for milk production. In my 
opinion, feeding for milk production actually commences when 
the calf takes its first meal, and perhaps we might go farther 
than that and say that we should commence to feed for milk 
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production by feeding the mother, before the calf comes into 
the \vorlcl. I ,vill take np that with the feeding of the dry cow, 
a little later in my talk. \Ve must bear in mind when ,ve are 
starting the dairy calf, that it is to be a future producer in th~ 
here!. 

The first thing which the calf does after it comes into the 
world is to take a meal. Tbe first milk which the cow gives, the 
colostrum, is purposely arranged for this calf. It is a natural 
laxative. It is different from the ordinary milk in that it con
tains more solids and less water; and chemically it is quite dif
ferent 'rorn the ordinary milk. After fonr or five days the milk 
begins to change to the normal, and in about ten clays it is entire-
11 normal. \\' e like to leave the dairy calf with its mother about 
t,rn clays. I do not care whether the calf ever takes its food 
f rorn the mother or not, provided it gets this first milk. The 
calf takes its food more slmdy when taking it from its mother, 
and the digestive juices of the stomach have a chance to mix 
with the milk more thoroughly and hence more complete diges
tion re;;ults. But a little later, when the milk becomes normal, 
it is too expensive to allo,, the calf to eat directly from its 
mother, using this whole milk which contains butter fat worth 
from· 3.3 to 36 cents a pound. So, at the end of a day or two, 
the cal' is removed from its mother, or perhaps we hacl bet
ter say the mother is removed from the calf and put back into 
the stable. She is pleased to get back with the other cows and 
scarcely misses the calf.. The calf's only mission seems to be 
to cat, and if the supply of food which it naturally gets from its 
mother is provided, then the calf does not miss its mother. \Ve 
commence to teach the calf to drink immediately, usually taking 
its mother's milk. If the milk is very rich in butter fat it may 
cause cliffirnlty and we will have to partially skim it or use the 
milk of some other cow. That occurs occasionally but not gen
erally. In starting we want about four pounds of milk, varying 
i! with the size of the calf. It is a peculiar thing that the calf 
at this age will not take the same amount of milk from the pail 
as it woulcl from the clam and get along all right. There is 
more cknger, more trouble, with many of our dairymen, in over
feeding their calves at this time than in under feeding them. vVe 
know that when the calf takes its milk naturally from the moth
er, it takes it several times a clay. That is very well; but when 
we feecl the calf several times a clay, the milk must be warmed 



DAIRY MEETING. 135 

artificially and the temperature will vary, and that will more. 
than offset, in my opinion, any disadvantage from letting the 
calf go from morning until evening without feeding. We feed 
only twice a day. In teaching the calf to drink, we generally 
remove the cow about the middle of the day and by evening the 
calf is hungry. If he does not eat readily at that time, let him 
go until morning. By morning he will be hungry enough so 
that he will learn to drink with practically no trouble at all. In 
our experience in teaching calves to drink, we have found that 
those calves from dams that hacl been accustomed to drink early 
in life learned very easily, while the calves from those accus
tomed to range conditions gave us more or less trouble. 

After the calf has been eating the whole milk for a week, 
possibly ten clays, we begin to realize that it is taking too much 
money to fcecl it, and consequently we commence to change it 
over to a cheaper ration. Skim-milk is the food to which we 
change it, ancl at this time we must realize that the stomach of 
the dairy calf is a delicate organ, and ,ve must not allow any 
chgestive or other difficulties to arise. So we make the change 
from the whole milk to the skim-milk very graclually, substitut
ing not more than one pouncl of skim milk a day at the most, 
and we take pains that the temperature shall be the same as the 
temperature of the milk when it comes from the cow, and are 
careful not to overfeed. In a few days, then, the calf has been 
changed entirely from a whole milk ration. Now, one of the 
chfficultics that frequently arises with calves fed in this manner 
is scours, ancl we prefer to use a preventative rather than be 
obliged to use a cure. If about a spoonful of dried blood is put 
into every feed of the calf, there will be no difficulty in this line. 
This dried blood can be purchased in the form of flour or meal, 
through the Swift people or the Armour people and it will cost 
three or four dollars a hundred pounds. I think that even if 
there ,vere only one or two calves that hacl any trouble ancl the 
others came along all right, you would be well repaid for the cost 
of this blood meal for the whole lot of calves. I have been ac
cnstorned to using it for a long time, and I can say that among 
the calves that we have raised at the University there have been 
only t,\·o which had any touch of scours at all. 

\Ve also realize, after the calf is changed from whole milk 
to skim-milk, that we have taken away a part of its food. The 
milk fat has been removed from the milk and sold or manufac-
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tured into butter, ancl we have robbed the calf of so much. How 
shall \\-c replace the amount of foocl we have taken away? \V c 
can do it by boiling ground flax and making it into a jelly. A 
spoonful of this flaxseed jelly in the skim-milk is fine for the 
calves. it will make them grow. If you follow that method I 
am sure that you will come out all right. But if you are raising 
,1 good many calves and have a small amount of help, that takes 
ccnsiclerable time, and if yon handle your calves as carefully as 
you onght, I think you can get around the matter by feeding dry 
grains. By the time the calf is put on the skim-milk ration it 
will know enough to eat grain, and I believe there is no better 
grain to £eccl a young calf than gronnd oats. \Ve feed oats to 
people and we feccl oats to horses, and they are exactly as good 
for calws. If I could have all the ground oats I wanted, with 
linseed meal, I would not ask for any other grain ration for the 
dairy calf. Some years, however, when oats are scarce and 
high. we can hardly afford to feed them. And yet we must 
take into consideration what \\C want to do with the calf,-what 
the calf actually is. Ex-Governor Hoard in one of his speeches 
said that the young calf when it comes into the world is a large 
mass of protein stretched over a bony frame-work covered with 
a nitrogenous skin. That is a pretty good illustration of what 
the young calf is. \Vhat shall we do with it in order to grow 
and develop it into the future dairy cow? \Ve must not develop 
the paunch abnormally, without giving the other parts a chance 
to grow. \\Te 11111st not grow the fore quarters and the hincl 
quarters ancl leave the barrel devoid of growth. \Ve have got 
to watch the calf and keep it growing all over. Consequently 
we wisl-i to make up a grain ration to supplement the skim-milk, 
which will do this and I have found that about two parts of bran, 
which ic, a laxative, furnishing ash and lmlk, anJ one part of 
corn meal, which is heat-producing and energy producing, to
gether ,,ith one part of linseed meal, old process, if you can get 
it, makes a pretty satisfactory ration. If you can supplement 
that ,dth oats, you willl have a ration which will keep the calf 
growing all the time. The question comes up: How much 
shall we feed this young calf? Start in with just a handful. 

Do not give it any more than it will clean right up immediately. 
Put the grain in a little box in the pen ,rhere the calf can get 
at it ancl it will learn to cat in a short time. \Vhat kind of 
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roughage shall be fed to the calf? The second winter perhaps 
you can feed it straw or swale hay if you haven't anything 
better, but the first winter when the calf is young, when it is 
developing its cligestive system, we want to give it something 
nutnt1ous. If the farm has produced some second crop clover 
hay, I do not believe there is any better roughage for the calf 
than this. If I could not give it second crop clover, I would 
give it the first crop, and if I could not give it this, I would 
select the best mixecl hay the farm affords ancl give the calf 
what it wants of this. In this way I would keep the calf grow
ing all the time. Dy watching it every clay you can tell whether 
it is growing or not. The question frequently is asked me, 
through letters and in meetings of this kind, How long do you 
feed skin'.-milk? and I always answer, Just as long as I have 
skim-milk to feed, because it is a cheap food and it keeps them 
growing. I would like to say in this connection that if you 
are feeding skim-milk to your calves and their hair is long and 
their skin thick, do not get worried. It is bound to thicken up 
the skin somewhat, but a little later the calf will take on that 
thin, soft skin that we want in a dairy cow. 

The question comes to us, How can we keep our calves grow
ing all through the year? In our ordinary l\1 aine pastures we 
too frequently turn our young calves out where they have to use 
up more energy in gathering the foocl than they actually gain 
from the grass they get. I do not believe that is profitable. 
If we hacl a good blue grass pasture or a honeysuckle pasture 
as you sometimes fine!, it might be desirable to turn them out 
where they coukl fill themselves quickly and then lie clown and 
digest that foocl ancl make it over into muscle and other con
stituents. But calves that come along at this season of the 
year, or even two or three months earlier, I would rather keep 
in the barn the coming summer, because the flies and the scarc
ity of the grass arc not an incentive to good growth and devel
opment. I would say this, however,-that as the fall approaches 
I would prefer to turn the calves out during the clay, feeding 
them in the barn, so that they will get accustomed to getting 
out and running around the pasture. Then the next spring 
when they go out to pasture they will get ahead faster than if 
they had not been out the previous fall. Perhaps you think it 
is a little bit hard on the calves to keep them in all summer. 
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The better way to do would probably be to screen your windows 
with some coarse material and then turn the calves out into a 
paddock at night when the flies will not bother them, and put 
them back in the morning. 

I suppose the question, At what age should we breed our 
dairy heifers? is asked 100 times a year. There is no definite 
ans,wr that can be given. I simply say, breed them so that 
they ,d!l freshen about the time they arc mature. I think it 
depends more upon the man ,vho is feeding the calves than 
upon any other one thing. The breed of course makes a dif
ference, also. \Ve knm\· that the Jersey, for instance, matures 
considerably earlier than some of the larger hreecls, like the 
Holstcin.Fricsian. From general observation I do not think 
it is adYisable to breed the heifer so that she will freshen much 
before she is two years of age. I would like to call this to 
yonr attention,~-·that there is a great difference in the indi
vidual so far a:, maturity is concerned. Two heifers starting 
out jm': the same when calves, when they reach 27 or 30 months 
of age will vary in regard to maturity. One will take on the 
mature form, the cow forrn, while the other one perhaps will 
still lc)()k like a large calf. I believe this is more a matter of 
inhcrit,.ncc than anything else, and you must study the indi
viduals. 

I\my the question comes up, \\'hat about feeding the heifer 
while s7c is carrying the foetus, or what about feeding the dry 
cow? If there is any one point in the feeding of the dairy 
cow th;-it should be given more attention, I think it is the feeding 
of the dry cmY, getting her in shape so that she can do the work 
after she freshens. I have seen so many times, not only in 
this State but in other states, instances where as soon as the 
cow \Hnt dry a large portion of the food was cut off. \Vhen 
"c do that we are robbing ourselves, as well as the cow. If 
\\·e do not feed t.hc hcifrr Yi'hile she is carrying the calf we are 
robbing her and indirectly robbing ourselves. The udder of 
the dry cow, as y::m all know, looks like a large mass of cellular 
tissue, ~-)inkish ydlow in color. There are little ducts running 
2.ll th01 gh it. \\'hen the cow is dry those are contracted. If 
she h2,;: not a fleshy udder it is naturally much smaller than 
when she is giving milk. \Ve have got to increase this in size. 
V/c must get up :;team so tint when we start off with our work 
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we shall accomplish something. I was interested not long ago 
in looking 11p what one of the best feeders in this part of the 
country is doing. He is making some of the largest records 
in the country. I happened to know the herdsman and I wrote 
and asked him if he would tell me what they were feeding their 
heifers. I would not dare to tell you the amount of food those 
heifers were getting, three, four or five months before calving. 
They were getting as much as our largest producing cows are 
eating. Another thing that was very noticeable was the variety 
of grains which they were getting. In making up our grain 
rations we frequently put in just as few as possible to save 
work. A variety helps out in feeding the dairy cow. I would 
_try to feed the dairy heifer in such a way that she will be gain
ing in flesh and can nourish the growing foetus. I am con
vinced that you can save one or two weeks, and perhaps even 
more, in the gro,Yth of the calf by the way you feed the clam 
before the calf comes. The amount of food that you will give 
the dairy cow when she is dry of course you will have to learn 
by studying the cow. \Ve cannot say definitely what you should 
fce(l at that time because of individ11al differences. \Ve are 
frecling one of our dry cows, or did until she calved, nearly as 
nmch as she will get on her full production. Although this is 
her fourth time of calving, she is giving more milk per clay than 
she has ever given in any lactation period since we have had 
her. She is one of the slow maturing cows. The dairy cow 
goes clry by nature so that she may turn the food nutrients you 
arc giving her into other channels. The dairy cow that is a 
natural milker is bound to take part of the flesh from her body 
anc\ co:wert it into milk, after she calves. If she does not clo 
that you can rest assured she is not as good a cow as she ought 
to be. As the lactation period advances she perhaps will com
mence to put herself in condition again. But ,vhile she is dry 
you should get her into the best condition you can. Perhaps 
the question comes up, If the cows are in this good condition 
when they calve, what about milk fever? I am not here to dis
cuss milk fever but I will simply say this: If the dairyman 
has a milk fever outfit, which every dairyman ought to have, he 
need not worry very much about milk fever. I think this dis
ease can be prevented in a large measure by the proper handling 
of the dairy cow. As the parturition time approaches, three or 
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four ,vecks before she is ready to calve, commence to feed so 
as to get her in shape. If she is on grass, in June, she will 
be natnrally in good condition; but ,ve only have a month or 
two of this good pastnrc feed, and then we must supplement it 
from the barn. And as the cow approaches the time of calving, 
as the uclcler commences to enlarge, we woulcl leave out the 
fever-producing foods. lf \\·e had been feeding corn meal we 
would gradually leave that out. \Ve generally leave it out en
tirely the last week or ten clays before calving. I would like 
to say here that if you have plenty of ground oats you will not 
have to bother with any other grain ration, because it is bulky, 
it has the ash, it supplies the food nutrients. Oats are about 
as near to a full ration, for the dairy co,v or any other animal, 
as possible. \Ve like to feed bran mashes occasionally as she 
approaches calving, and silage if we have it. I like to give her 
a little aclclitional food, also, in the form of roots-turnips or 
n,angcls, because they arc naturally laxative and keep her in 
good condition. Aside from the nutritive value in the extra 
foods you are giving to the cow, there is something else which 
yon do not realize. You are getting into sympathy witq the 
cow and the cmv is getting into sympathy with you ancl you 
are being more careful than you would L,e if you were simply 
letting her go along in the regular channels of feeding. The 
cow likes sympathy, and I think if you will study your animals 
at that time you will be able to get con:-iderably more out of 
them. 

A~ain, after the cow has calved how shall we feed her? 
That is a question that has come to many of us, and I want to 
deal with it from an economical standpoint because in the feed
ing of the cow at this time lies a large portion of our success. 
\\'e ma:,r han fed her carefully as a dry cow, but if we think 
our ,rnrk is all clone then we will make a mistake. Just after 
the CO\\' has calved I like to feed her almost identically the 
same ac. she has been fed previous to calving. The first thing 
we do i., to giyc her a drink of warm water, and then give her 
bran mashes, one or two a day, at the beginning. Give her 
roots, to keep her in a good natural laxative condition. As 
soon as the parturition fenT has left the cow, we commence 
to feed her towards milk production. It may be the first day, 
it may be the second day or it may be the third clay after she 
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has calved. Kow we are sure that bran will not hurt her, nor 
ground oats, if we do not overfeed on them. \Ve generally 
start out on a small ration, that is, what we call a dry cow 
ration, the ration she had just previous to calving, perhaps two 
or three pounds, or it may be eight pounds. We know all our 
cows and feed the ration that is particularly adapted to that 
cow or set of cows, as nearly as possible. I am not going to 
give you any definite ration, because I believe the time has 
gone by when any one can advise definitely so far as a 
feeding ration is concerned. Your conditions and my con
ditions are different. The roughage you grow on your farm 
may be different from the roughage I grow on mine, or the 
grains you grow may be different from those grown by your 
neighbors, or the market conditions are such that you can buy 
one sort of feed cheaper than another man can buy it. Of 
course this will have to be determined by your conditions, but 
I would like to leave out the fever-producing foods for the first 
few clays, and then work up. I assume, of course, that you 
have milk records and are weighing your milk daily, because 
I do not believe any dairyman can afford not to do this. The 
question is not, Can I afford to weight it? but, Can I afford 
not to weigh it? I know you say that you cannot afford the 
time, but I know this to be trnc,-that the men in the State of 
l\faine who are weighing their milk know more about their 
cows and are able to get more out of them than the men who 
arc not weighing it. It is very well to weigh the milk one clay 
a month but I should certainly say that you could afford to 
weigh it every clay. The actual amount of time it takes is 
very small. And I am beginning to believe that it is just as 
essential to have a sheet up where the feeding records can be 
recorded also. I do not mean necessarily that every time you 
feed your cows you should weigh the feed, but it will be an 
easy matter to weigh the amount a certain dish will hold and 
you can come very near getting the same amount each time. 
I do not mean, either, that you should weigh the hay every 
time, but I think it is advisable to occasionally weigh it to see 
how much the cows are eating; not to limit them, but so that 
you can know the amount they are eating and determine the 
cost. I found that in weighing hay for a bunch of cattle for 
a period of six months, after the first two or three weeks we 
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could reach clown and grasp within a very small fraction of a 
pound of the amount we ,vantecl. So you can get it approxi
mately in that way. Tbe herdsman having his milk record and 
his feeding record is ahle to watch the two together, and that 
n,cans considerable. For instance, if he starts the cow on the 
grain ration of a dry cow, perhaps six pounds, and then gives 
her rat"on No. 2 of 8 pounds, and she goes up to 26 pounds of 
milk on the No. 2 ration, he knows immediately when she has 
come to her maximum production on that amount of feed. 
Then he increases it one ponncl and watches the milk record. 
He knows what it has cost to give the cow the extra pound of 
grain,~-,ye will say r y~ cents, ancl he knows when that cow has 
increased her milk production r ¼ cents' worth. Perhaps she 
goes up three cents' ,Yorth or five cents' worth, and then it is a 
good investment to give the extra pound of feed. Or perhaps 
he is beginning to give her a different ration,-he increases the 
food nutrients slightly but <foes not increase the cost very much. 
He allows her to go to her maximum on that. Then if on 
looking at her milk rccorcl the last half pound of grain gives 
only aF incrcasccl procluction equal to the actual cost of the 
grain, there is nothing to be gained in that way, unless he is a 
milkman ancl needs the extra product for his customers. By 
watching the milk record and the grain ration, in this way, he 
is able to strike the point of economical production. And not 
only in bringing· the cow to the point of economical milk pro
duction is it worth the time, but it does far rnore than that. 
It shows you exactly how your cows arc standing. 

There is another thing in relation to those records : \Ve go 
along a11.cl look them over ancl we fine! that every cow is doing 
about the same as yesterday, until we come to a cow that is 
three ponnds short of \Vhat she clicl yesterday. The chances 
are that the milker did not notice that until he hung the pail on 
the scales. I find that they notice it very quickly then and are 
apt to kt me know, but if it was not for the records they would 
probably ncwr say anything abont it even if they did notice it, 
,vhich is very unlikely. On seeing that the co,v has dropped 
clmvn three pouncls we c:1dcayor to determine the cause. There 
may be yarious causes. The first thing that we naturally do is 
to sec ,Yhether the cow was milked carefully or not. Once in 
a while we catch a man slighting the tnilking, but they are 
usually pretty keen on that as they know that ,Ye can tell from 
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the milk records. \Ve know that there is something wrong 
and nine times out of ten we can remedy that before the cow 
is actually sick, simply because the milk records have indicated 
that she is not just right. That one thing is worth more than 
anything else in weighing the milk. 

There are other things that we must consider in feeding the 
dairy cow. But few of us realize the cost of maintenance of 
the dairy cow; but few of us realize that she has to utilize a 
large portion of the food which is feel to her for maintenance 
alone and the actual profit comes to the dairyman from the 
amount of food which is fed in excess of the amount required 
for maintenance. That one thing has led numerous investi
gators ancl a good many who are studying the problem to en
deavor to discover why it was that one cow was capable of 
producing more than another,-a cow that seemingly was bred 
the same and was the same in every way as the other. It may 
be that tEe ability of the cow to eat, digest and assimilate an 
extra amount of food above maintenance compared to that of 
another cow is partially responsible for the fact that the cow is 
able to do more work. That perhaps is a small feature but it 
is something which we have to take into consideration. 

Just a word relative to the rations which we feed our cows; 
simply a few suggestions. One of the prerequisites in making 
up a feeding ration is that it shall be bulky. If you make up 
a ration of concentrates that passes into the cow's stomach in 
a close mechanical mixture, like cottonseed meal, corn meal, 
gluten feed or some other compact feed, I think you v,ill agree 
,Yith me that you do not get the best results. \Ve probably do 
not get a complete digestion of these foods, or as complete as 
we ought to, whereas if we had put in some bulky material 
eyen though it had contained no food nutrients at all, we would 
have got better results. In studying feeding conditions in the 
growing of beef, several things came to our attention, one of 
which is that it was possible in feeding beef cattle to get ap
proximately the same amount of gain from a pound of corn 
and cob meal as it was from a pound of clear corn meal. We 
know of course that there is considerable more digestible food 
nutrients in the pound of corn meal than in the pound of corn 
and cob meal. I think we will have to say that the reason we 
got the same results was that the one was bulky and there was 
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a completer digestion so the cow actually got about the same 
benefit from the corn and cob meal as from the corn meal alone. 
The same principle will apply in the feeding of dairy cows. 

Again, we shoukl in our dairy ration, encleavor to make it as 
cheap as possible, while still cloing the ,rnrk. By that I mean 
that we shoulcl endeavor to buy those feeds which will supply 
the food nutrients cheapest in the form that we want them. 
A few years ago, when grain feecls were cheaper, we could afford 
to buy practically all our concentrates and raise all the roughage 
that the farm would produce ancl could make more in that way. 
But times have changed. The grain concentrates are much 
higher and the prices of the dairy products have not quite kept 
up to the increase of the feeds, and it simply means that we 
must clo a more intensive farming, and I am going to make this 
propos1tion,-that the dairy farmer who is growing to a large 
e>-tent his mvn feeds, and buying perhaps just a few of the 
concentrates, like cottonseed or linseed meal, is the one who 
ii going to make the greatest success in the future. 

\Ve fine! it to be true, that certain men are feeding a far 
greater amount of protein than their cows actually demand. 
\Ve find that others are not feeding anywhere near as much pro
tein as their cows need. \Ve should each of us study into our 
own conditions and determine as closely as possible what our 
cows need. For instance, I presume it would be safe to say 
that any cow that is mn1ecl !Jy any man in this audience would 
not need over three pounds of protein if producing 60 or 70 
pounds of milk daily, and probably there are no cows repre
sented here that would require less than r ¼ pounds. \Ve can
not say definitely. \ Ve find that the most approved rations are 
running from r .8 up to about 2.8 pounds, from the highest 
producers to the lowest producers. Another feature which I 
think is the worst feature of all is that overfeeding of protein 
is wearing out the cows far more rapidly than there is any 
necessity for wearing them out. 

I think men who are feeding clairy cows ought to supply them 
at least some form of rncculence during the winter. Different 
sections of the State of :d aine vary materially in regard to the 
crops which can be grown. I would say to those farmers 
where corn can be grown, and who have silos, that they should 
grow silage corn. In other sections where it is impossible to 
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grow corn, by all means grow roots of some kind. Undoubt
edly, for your milking cows, mangels or sugar beets would be 
the most advisable. For the young stock and dry cows you 
might grow turnips. To summarize, in making up your dairy 
ration, make it bulky, make it to fit the needs of your cows, 
make it as economical as possible and be sure to have some 
succulent feed in it. 

Ques. How wide or narrow a ration would you recommend 
to use regularly? 

Ans. We are using a ration that will range from r :5 to r :6. 
Part of the time it goes above r :6. That will vary, of course, 
according to the amount that the cows are producing. 

Ques. Do you allow young heifers, from two months up, 
to run out-of-doors in the winter? Do you think it will make 
them stronger, better animals? 

Ans. I think in the course of ten years you will find every 
dairyman growing his calves in that way. I would start them 
in reasonably warm quarters because they are tender, but I 
would gradually harden them up until when they are a few 
months of age if it was possible I would give them a chance to 
run in and out, about the same way we handle our sheep. I 
know of one breeder who is keeping about 250 head of cattle. 
The last time I visited him I made inquiry, and learned that 
they are letting their calves run out at will. This breeder has 
practically proved that he is getting hardier cows than where 
the calves are penned up or tied up. 

Ques. What do you think of salting calves? 
Ans. In studying into the needs of the dairy cow in regard 

to salt, we find that they vary greatly, and we really know very 
little about the amount of salt they actually receive in the 
food they are getting,-the amount that is already in the food. 
If I were feeding cows I should prefer that they have a place 
to get at salt and eat what they wanted, only making sure that 
the salt was there all the time. We usually mix it with the 
_grain because depending on help we are more sure that they 
get a little of it. 

Ques. Isn't it true that dairymen today as a rule are suc
cessfully feeding a wider ration than they thought they could 
a few years ago? 

Ans. By all odds, and in some of the states they are feeding 
IO 
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a$ high as one to seven, very satisfactorily. We are feeding 
r .½ to 2 pounds wider than a few years ago. 

Ques. Doesn't that tend to give the dairyman an opportunity 
to raise more of his feeds? 

Ans. It certainly does. The exact ratio will vary with the 
cow. One cow will produce milk on a ration of one to six or 
seven; another cow with less dairy tendencies would be laying 
it on her body. 

REPORT OF COMMITTEE ON NATIONAL LEGIS

LATION RELATING TO DAIRY PRODUCTS. 

December 7, 1910. 

To the Officers and 1\/lembers of the Maine Dairymen's Asso
ciation: 
Mr. J. D. McEdwarcls, F. S. Adams and R. W. Redman 

n:spectively make report as the Committee on National Legis
lation for Dairy Products. We have at various times during 
the year written to the representatives in the national Congress 
relative to the present tariff on butter and cream and the way 
in which oleomargarine is handled. Copies of the letters and 
the replies from the representatives have been filed with the 
secretary. The general tone of their replies was to the effect 
that a tariff revision would not be possible during the present 
session of Congress, and that they would do everything in their 
power to attend to the oleomargarine situation. Relative to 
this latter, we would respectfully call your attention to the work 
done by the National Dairy Union of which Mr. E. K. Slater 
is secretary, as we believe by the co-operation of this associa
tion with this Dairy Union that possibly more immediate results 
may be obtained for improving the dairy situation with refer
ence to substitutes than by any other medium at the present 
time. 

Very truly yours, 

R. w. REDMAN, 

Secretary of Committee. 
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A collection for special prizes for boys in the judging contest 
for corn ancl potatoes was started by Dr. B. A. Bailey of \Vis
casset, who contributed $2 for this purpose. A fund of $15.50 
,vas raised, and on motion of Dr. Bailey it was voted that a 
committee of three be appointed to make the proper distribu
tion of the fund raised. The committee was appointed as fol
lcws: Dr. B. A. Bailey, John P. Buckley, Rutillus Alden. 

SILOS AND SILAGE. 

By E. A. STANFORD, West Kennebunk. 

Mr. President and Gentlemen: 

I felt some little hesitancy in coming here to speak to you 
men who are, for the most part, thoroughly acquainted with 
silos. Fortunately, I found one man who has not a silo, and 
I now feel that the time will be well spent if we can show that 
man that he can well afford to build and maintain a silo on his 
farm. 

The subject of silage and silage crops is not a new one. The 
Egyptians built silos way back in the time of their prosperity. 
These silos were built for storing dry grain rather than green 
fodder, but were nevertheless to all intents and purposes, silos. 
In 1786, the Italians preserved grain and forage in pits and 
stone jars for feed. In 1883, we read of the preserving of 
vetches and clover in Germany in silos. Between 1860 and 
1870, Samuel Jones, an Englishman, stored chopped rye cut 
green, and fed the fermented material to a great extent. In 
1875, Manley Miles, of Michigan, and in 1876, Francis Morris 
of Maryland, were the first two men to build silos and use 
silage in the United States. In 1882, the Department of Agri
culture of the United States in making a study of the subject, 
found only ninety-one silos in the country. It is, however, 
probable there were others. Eighty-one of these were along 
the Atlantic seaboard. That is a brief history of the silo. At 
the present time there is hardly a dairy section but that is blessed 
with at least a few silos within its borders. 
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CONSTRUC'l'ION OF THE SILO. 

The construction of the silo is the point I would like to take 
up here this afternoon, and the first point to bring to your 
attention is-.M al,e the silo deep. 

Make the silo deep for two reasons. The first is that in the 
deep silo the amount of surface at the top exposed to the air is 
less than in the shallow one per ton capacity. Another reason 
is that in the deep silo the silage becomes very solid by its own 
weight, and thus the necessity of weighting the silage after it is 
put in is avoided. Make the silo deep, and in that way the air 
is quickly excluclecl after filling, and the silage is prevented 
from becoming unpalatable. 

L 
B 

s 

Diagram of Silo Construction. 

The next point is a good foundation. In the accompanying 
chart I have shown drawings of two types of foundation for 
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silos, whether of wood or stone. If the silo is to be outside, 
I should recommend the type of foundation marked "A," as 
there the wood material is well above the ground and flush 
with the outside of the foundation, so that moisture will not 
collect at the bottom of the woodwork on the outside and cause 
early decay. The inside is well beveled off so that the silage is 
permitted to settle quite uniformly. The type of foundation 
marked "B" is a good one for inside silos, as it is more roomy 
than type "A," there is less outside pressure on the walls, and 
less seepage at the juncture of wood and foundation. 

In case the silo is to have sills see that there are bolts em
bedded in the foundation, extending up so as to pass through 
the sills ancl hold them firmly in place. In the construction of 
the stave silo,• this is not necessary, as hoops will maintain the 
shape of the silo, while the foundation extending up beyond 
the woodwork either on the inside or the outside will hold the 
structure in place. 

The third point is to ha,•e as few corners as possible. If it 
i~ necessary to build a square silo in your barn, see to it that 
there are no sharp corners. You can distribute your silage 
much more evenly and have a much more uniform silage to 
feed if this is clone. 

M alee the silo air-tight. This is one of the most important 
points in the construction of the silo. Even a hole as large as 
that made by an eight-penny nail will oftentimes cause the 
decay of at least a bushel of silage around that hole, and will 
give a disagreeable taste to a great many bushels more. 

If the silo is not an open-top structure, it should be well 
ventilated. This one thing will oftentimes improve the con
dition of the silage. 

The silo may be square, rectangular or round. It can be 
built of stone or cement, brick or wood, but I shall discuss today 
only the wooden stave silo. I take this type because it is a silo 
which can be used at first to advantage by all men. It is the 
silo that the beginner ought to put up. The man who is un
acquainted with silos and silage ought to build the round stave 
silo, and in that way get acquainted with silo conditions. Then, 
because of the small expense of construction, it can be dis
carclecl and a more expensive structure put up in its place. The 
outward pressure of the silage while settling is very great. It 
is about eleven pounds to the square foot, per feet of depth. 
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That is, at the depth of twenty feet the outward pressure of 
the silage while settling is aliout 220 pounds to the square foot. 
I speak of this point tD draw your attention to the importance 
of good material going into the silo, the importance of numer
ous hoops, and hoops of adequate size. You will find silos 
constructed throughout the State of }\Jaine, and in other states, 
where the first two hoops around the bottom are two feet or 
mor,e apart. Then this distance will be increased a foot at a 
time in some instance,, until the distance is four feet between 
hoops. You ,rill find a good many times after the first year, 
or possibly the yery first year, that the silage fed from these 
silos is unsatisfactory.. The owners say that their silos are 
tight, that the silage ii=; good, but the cattle clo not like it. It 
is almost impossible to make a· silo tight ,,·here the hoops are 
such a distance apart., ancl the fact that air has been allowed to 
enter between the sprung staves makes this silage nnpalatable, 
and that is why the cattle do not like it. Bring the hoops at 
the base closer together. Put on the first hoop, two or three 
inches above the foundation, the next one six inches above that, 
and tben increase that distance six inches with each hoop until 
you get to a distance of 31/2 feet between the hoops, ancl main
tain that distance for the remainder of the height of the silo. 
In that ·way you have a large number of hoops at the base of 
the silo where the greatest pressure is, and where, with ¾-inch 
iron hoops, it is impossible for the staves to spring enough to 
allow the admission of air at any time. Then those who have 
condemned certain crops as silage crops will find that their 
troubles have ceased, and these crops make good silage. 

There cannot be too much stress put upon the point of having 
enough hoops on your silo to keep it 111 place. Silos should 
have perpendicular, smooth walls, so that the silage will settle 
uniformly, filling the entire structure and excluding all the air. 

COST OF SILOS. 

In an investigation of the cost of silos recently made, there 
were fourteen round, stave silos which had an average capacity 
of 149 tons. These silos were inside the barns., and built simi
lar to those to which I have referred, with perhaps a little less 
sub-strncture. Their average cost per ton capacity, as given 
by their owners, was 65 cents. These were round, stave silos. 
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There were twenty-five rectangular silos built inside, average 
capacity 144 tons, and average cost, per owners' statement, 
$r.46 per ton capacity. Now let us compare those figures 
before we go further. The round, stave silo was constructed 
at an average cost of 65 cents per ton capacity. The square 
or rectangular, under the same conditions, cost $1.45 per ton 
capacity, a little more than double the cost of the round, stave 
silo. One round, cement silo-I am sorry that I could not get 
the cost of more than one-had a capacity of 300 tons, costing 
$500, an average of $1.67 per ton capacity. Nine square or 
rectangular stone or cement silos-I will say that these facts 
were gleaned from bulletins and not from personal investiga
tions-with an average capacity of 228 tons, cost on an average 
$1.93 per ton capacity. 

There are two points I want to call to your attention particu
larly. I · referred to the round, stave silo as the cheapest to 
construct, and I referred to the round silo as the cheapest form 
of silos. I have shown you from investigation of silos in use 
that the round silo, whether built of wood or stone, is much 
cheaper than the square silo of the same material and capacity. 

Now for a specification for a stave silo: Take one 12 feet 
in diameter and 24 feet high, having a capacity of about 49 
tens, built inside of the barn. This would require 2 2-3 barrels 
of rock and gravel, 6 barrels of sand, 2 barrels of cement for 
the foundation, 1780 feet of 2 x 4 staves, 24 feet long, 144 feet 
of 4 x 6 timbers, 24 feet long, ·378 feet of ¾-inch iron hoops, 
which will weigh about 490 lbs., mo feet of one-inch boards 
and IO lbs. of nails, with 50 nuts to go on the hoops. In case 
the silo is to be made of staves entirely, three 2 x 4 staves will 
take the place of the three 4 x 6 timbers referred to, and it will 
then be necessary to have 20 lags for the hoops. 

In the drawing are shown portions of a cross-section of the 
silo to which I refer. The square piece of timber at "M" shows 
its relative position at the back of the silo, with the hoops pass
ing through it with several staves at either side. The two 4 x 6 
pieces at "N" and "H" are door posts in their relative positions 
with staves on either side. The staves, you will note, are not 
tongued and grooved, neither are they beveled, but bear on each 
other only upon the inside edge. This is desirable as the silo 
will dry out quickly when empty, and decay will not take place 
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a5 rapidly as though they were tongued and grooved or beveled 
to give a larger bearing surface. After decay has started, the 
hoops may be tightened each year, and the live wood of one 
stave brought against the live wood of another, making it as 
tight as when first built. The hoops go through the timber in 
the back as shown in the drawing, and also through the two 
,door posts. These timbers act as a lag on the hoops, and also 
a support for them, so that as the silo shrinks, when empty, the 
hoops will remain in position. In the front where the two tim
bers make the door posts it will be necessary to put a truss 
:across the doorway every four feet, to prevent the silo spread
ing at this point. 

The door boards are held in place by bolting two 2 x 2 joists 
up and clown these posts two inches apart, as shown in drawing 
at H and N, or better still, by cutting a 2 x 2 inch groove into 
each of the posts the whole length. 

· The doors are made by taking two one-inch boards and nail
ing them firmly together. Let one board lap by the other some 
Ji' eel distance, say two inches, and let every pair of boards that 
you nail together lap by the same amount, as shown in the 
drawing "L." Then it makes no differenc~ how wide these 
boards are, or in what order you use them, the_v will always fit 
the next pair below, as shown by "L." "S." These boards can 
be: slid clown this groove, and in that way form a continuous 
door. and one that will be tight, _for the boards are held together 
by the pressure of the silage and there is no air leak between 
them. To my mind, and from observation of silo construction, 
a silo built in this way will meet the demands of a greater per
centa;e of farmers than any other type constructed in the State 
torlay. 

SILAGE CROPS FOR MAINE. 

· he different crops which may be used for silage are corn, 
,, h ··at. rye, peas and oats, millet and clover. There are men in 
th · audience, I believe, that have used each one of these crops 
,. ·. , ~,fully. The corn should be the entire plant, sufficiently 
r ,. , 1 rerl so that the kernels are in the glazing stage, as thi~ 
f - a much more nutritive silage than corn cut more imma-
t · Dr. Jordan of the Maine Experiment Station found that 
;- ·, !red pounds of corn silage from the mature plant had a 
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feeding value equal to one hundred and eighty pounds from 
the immature plant. The tendency, I believe, in the State, i, 
to feed wider rations, and I know of no more economical way 
to widen the ration than by feeding corn silage containing a 
good amount of the grain. Of course, I real:ze that some of 
you men are planting corn for the factory, ancl in this ca~e, 
you cannot use the entire plant for silage, but where the crop 
is planted for silage alone, I strongly recommend the use of a 
corn that will reach maturity. This will necessitate a larger 
acreage than where the larger varieties are used, but this is 
not a serious drawback, as it simply helps to shorten the rota
tion of the farm. I believe that rye and wheat, sown in Sep
tember and put into the silo in the early summer, will solve 
some of the problems of succulent feed that you are now con
fronting here in Maine. Your silos are probably empty by 
June, and you find it necessary to feed silage by the latter part, 
or by the midclle of July. It is hardly time to cut your corn, 
and your clover is so good that you want to make hay of it. 
The winter rye and wheat can be used here and prove a profit
able silage. 

FILLING 'fHE SILO. 

Filling the silo you will say is a simple process, but it is not 
so simple if clone well and most economically. The corn can 
be cut by hand, or by a specially constructed V-shaped drag, 
with a knife along one side, or with a corn harvester. The 
drawing to the barn may be accomplished with a low platform 
wagon, or where only one wagon is usecl and the haul is a short 
one the tip-cart is often preferable. 

The ensilage cutter should have, preferably, the blower attach
ment, as there is less waste about the silo with this type of car
rier, and the delivery of the silage on the insicle is more satis
factory. The corn should be cut, preferably, from half an inch 
to an inch in length, as this will allow it to pack more uni forrnly 
in the silo, and it can be fed out much more easily to the stock 
than ,,_,hen cut coarser or put in whole. 

COS'f OF FILLING 'l'HE SILO. 

The cost of filling the silo depends upon the number anrl 
distribution of men, quantity of corn per acre, the e!Ti.:·icncy of 
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the machines, and the length of haul. Mr. Carrier, in the 
United States Department of Agriculture, investigated the cost 
of filEng silos upon thirty-one farms. The distance from the 
fields to the silos ranged from ro to 320 rods, ancl the cost 
varied from 46 cents to 86 cents per ton, with an average of 
64 cents. This cost induded labor of men and teams, twine, 
fuel and engine hire. 

1'IIJ<; VAI,UE OF SIT,AGF;. 

As to the value of silage in the feecl ration, I believe that, 
except under special conditions and in limited localities, it is 
impossible to conduct dairying in J\fainc on a profitable basis 
without feeding cilage. I modified that statement, not to avoid 
criticisra, but simply because I know that occasionally there are 
men ,d10sc conditions ctrc such that they can afford to run a 
dairy ,vithout a silo; and there arc men in certain localities 
who can best afford to grow root crops, or substitute by
products for their silage. 

\\' e farmers have not al ways an opportunity to weigh our 
animals, and to note their production to determine the value 
of a certain feed, but our Experiment Station can do this for 
us. At the Ohio Experiment Station with five cows of differ
ent breeds feel silage, they found that 96.7 pounds of milk and 
5.8 potmds of butter-fat were produced per roo pounds of dry 
matter feel. \Vith the ration, where the silage was dropped 
out, but ,vith an equal nutritive value, the five cows in the same 
test and in the same time alternated at different periods, pro
duced 81.31 pouncls of milk ancl 3.9 pounds of butter-fat per 
100 pounds of clry matter fed. Compare these two productions 
and note the value of the silage in the ration. The silage feed 
cost, per roo pounds of milk, was 68.7 cents; the cost of butter
fat, I 3. r cents; the grain feed cost, per roo pounds of milk, 
was $1.05, and the cost per pound of butter-fat, 22.r cents. 
Now, these figures were obtained under carefully conducted 
experiments, and they show that there is a difference of between 
13 and 22 cents per pound for butter-fat. This difference in 
the cost of butter--fat might mean the difference between profit 
and loss in the whole dairy business. 

In Ohio at the same time they conducted an experiment of 
fattening cattle on silage. \Vith 42 steers divided into six lots, 
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7 steers in a lot, during a period of 140 clays the cost of feed 
for those steers-three sections of 7 steers each-fed grain was 
$694.50. The cost of feeding three sections of 7 each, on silage, 
was $390-43. The average daily gain on the grain ration was 
2. 13 pounds; on the silage ration, 2.37 pounds. The cost of 
100 pounds of gain in the grain ration was $10.21; the cost of 
JOO pounds gain on the silag:: ration was $9.04. 

Growing horses and even work horses can be feel silage to 
good advantage. You men who attenclecl the Live Stock Dreecl
ers' Association meeting, listened to a cliscussc,in of this point 
by George M. Rummell, of the Dureau of Animal Industry, 
United States Department of Agriculture, who strongly advised 
feeding silage to horses. 

Sheep can be feel silage economically. I have found several 
flocks about New England, in places where the root crop has 
been given up, and the only succulent feed the sheep received 
was silage. J\len who are feeding silage to sheep most suc
cessfully are not feeding over 2¼ pounds per hundred weight 
per clay. 

Those are a few of the facts that can be brought up in favor 
of silage, a few figures that can be shown as to the cost of the 
silo. There are other advantages. One is economy of space 
for the storing of the material grown, hence making smaller 
buildings necessary. There is less loss in the curing of corn 
in th€ silo than there is in drying in the fields under most ideal 
conditions. J\Iore cattle can be kept on the same area where 
silage is fed. Crops not fit for hay can often be made into 
good silage. The silo makes it possible for one to feed succu
lent feeds through the winter, and also to nave some good 
material to supplement the fast deteriorating pastures during 
August and September. 

These facts ought to be of sufficient importance to influence 
every dairyman in Maine to build and maintain a silo on his 
farm. 

DISCUSSION. 

Ques. What about Japanese millet as a silage crop? 
Ans. I have found men in the State using it both chopped 

and whole, and they have been very well satisfied with it, it not 
being a hollow-stemmed plant. The trouble with crops with a 
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hollow stem is that they carry so much air into the silo with 
them, the process of ensilaging is apt to go on a little too far, 
and you get a disagreeable taste. 

Q. Is it possible to use a hollow-stemmed plant and get good 
silage? 

A. Yes, sir. l\I r. M clntire has used clover silage successfully. 
Iie has usecl the second crop of clover cut in with corn very 
successfully. He is a careful worker and a man who will put 
in a little extra work to put the crop in in the proper manner. 

Q. ·would it be possible to put in oats and tramp them hard 
enough to keep them good? 

A. I don't know. Professor Campbell has tried it, but not 
very sw:cessfully. \Vhere oats ancl peas are used together 
it is possible. 

Q. \Vhat hinders the staves in your silo from slipping? 
A. They rest on their ends, ancl they are bearing from the 

inside. Like all stave silos it may be of advantage to ,vatch 
them a little the first few years, to see that they do not shrink 
enough to tip in, and as they shrink take up the nuts. 

Q. I have a silo q by 28 feet. The first four feet is of 
concrete, ancl when this silo was filled it forced out some of the 
juices through the concrete, and still more where the concrete 
and staves came together. Can I avoid that? 

A. I think you can avoid most of it by skim-coating the 
inside of the foundation. You expect a slight leakage. 

Q. I understood you to say that cut corn silage is much 
bftter than corn put in whole. Have you data to prove that? 

A. It is better only im that it is handled much better. It is 
only under exceptional conditions, and when put in by excep
tionally good men that the whole corn is as good. I have seen 
men putting ·whole corn in the silo, where they were careful 
iE packing, and it was as good as any cut silage I have ever 
seen. Generally speaking, it is much better to have the corn 
cut; it handles better and the percentage of loss is apt to be less. 

Q. Will not second-crop clover make the ensilage better 
than if the corn did not have the clover with it? 

A. It will, most decidedly. 
Q. \Vould you expect it to keep as well? 
A. Y cs, sir, with what experience we have had it keeps just 

as well with the clover in. Mr. McIntire has done quite a lot 
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of that. As they haul it in they plan to put in one load of 
clover to two loads of corn, and the amount of clover put in 
does not injure the keeping quality of the corn, and the corn 
helps the clover to settle. 

WHAT THE DAIRY TESTING ASSOCIATIONS CAN 

DO FOR THE FARMERS OF MAINE. 

By R. W. REDMAN, State Dairy Instructor. 

What can the Dairy Testing Association do for the farmers 
of Maine? That is a broad question. We say, What 
is there in the future? and none of us can see far enough to 
answer all, but I believe there are a great many things we can 
see. Let us look at a few of them. 

These local organizations, known as Dairy Testing Associa
tions, can be and are a great factor in increasing the agriculture 
of Maine. Each member taking his part in the association can 
have a broader life that will be better and more useful; he can 
get greater returns for his labor; he can get an increased knowl
edge of agriculture; he can increase the number of his dairy 
animals, and increase the value of the product that he receives 
from them. 

In support of this I want to bring three points to your atten
tion: First, that the Dairy Testing Associations organized in 
Maine can increase the knowledge of agriculture among the 
farmers of Maine and thereby increase their profits. Second, 
the Dairy Testing Associations can open the way for all kinds 
of co-operative work. Third, the Dairy Testing Associations 
can increase the value of a man to his family, to the community 
and to the State. 

First, the increase in the knowledge of agriculture and con
sequent increase in value of products. Many of you are 
members of these Dairy Testing Association'S, and know about 
their working plan. I do not therefore need to go into the plan 
of operation. They are cow book-keeping associations, calling 
for a balance with the animal as to the amount of food she 
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receives and the returns she is giving. This work directs the 
man to the dairy value of the cow. 

I think there is a man in this audience who told me a week 
ago that he offered to sell one of his cows a year ago for $35 
and did not sell it, and in eleven months she gave 401 pounds 
of butter fat. 

Book-keeping increase'; a man's knowledge of the value of 
.his feeds; he has the figures to look at right along and see what 
the cow thinks of it; the cow tells him in the pail what she 
thinks of the feed. Feed is not the only thing with the cow. 
Tvvo or three years ago the N cw York Herald offered a pre
mi urn to women for the best essay on "How to Keep the Love 
of a Husband." The prize essay was short; it was simply 
"Feed the Brute!" That alone will not work with the cow. 
Let us give her just as comfortable quarters as we can; let us 
have them tight, clean and light, making them so comfortable 
that the cow is happy and wants to go there. Let us feed her 
by the clock, ancl just as far as possible, get around to feed and 
water her regularly. Let us give her about the same amount 
of food and water, regularly. 

And the man, from the records he keeps and the records kept 
by his neighbors, soon realizes the value of care. The man, 
looking over his record, soon begins to find out that he needs 
better cows than some he is keeping. Of course he has always 
believed there were poor cows in the county-but that they 
were in his neighbor's herds-until he kept a record and found 
out just what he was doing; then he found the advantage of a 
record pretty quick. 

When a man is studying his cows, and their feed and care, 
and the breeding problems, he begins to realize that he has to 
raise more of what he feeds them on his own farm; and he 
begins to think of crop rotation, and handling his manures for 
the least loss, and the labor it requires· to raise the crops. He 
studies his dairy problems in order to produce the greatest pos
sible amount with the lea.st possible expense. All these things 
mean more profits, and a greater desire for knowledge. 

Second, the Dairy Testing Associations can open the way 
for all kinds of co-operative work. In some of the states it • 
might be that some other kind of co-operation was the opening 
point, but in Maine it was the Dairy Testing Associations, and 
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when the bookkeeping was well under way they asked, "Why 
can't we purchase onr feed co-operatively?" and later they did. 
The more they co-operated the more money they saved. Feeds 
were not enough, they had to have seeds, and they have begun 
to co-operate in the purchase of seed. One association sent in 
87 orders for grass seed, worth over $1,300. They secured a 
first-class article and saved between three and four hundred 
dollars on the purchase. 

The co-operative purchase of fertilizers is another thing that 
associations are taking hold of. I look for more co-operative 
buying next spring. 

The Dairy Testing Association can help in the purchase of 
some of the machinery that we need on the farm, as the corn 
harvesting machinery. We do not need that every clay in the 
year, and if we are not doing a large enough business to pur
chase ensilage machinery alone, perhaps we can co-operate with 
our neighbors and thus do our work. We get. in closer touch 
at the monthly meetings of the association. We need another 
thing in the co-operative work. The farmers are getting about 
37 cents out ~f the consumer's dollar. That is too little. The 
consumer pays all that he can stand, but we want more of this 
dollar on the farm, and it is only through co-operative work 
that we can get it. 

These co-operative associations follow in the wake of the 
Dairy Testing Association. The first thing that comes along, 
invariably, is a Dairy Cattle Breeders' Association. The next 
thing after the Cattle Breeders' Association came in the State 
Breeders' Association of Maine. Farmers are getting together; 
they realize that by co-operation they can accomplish better 
results. 

Just before the State Live Stock Breeders' Association came 
the Seed Improvement Association, an association that is going 
to do more for the farmers of Maine than any other, I believe, 
that has been organized. You just watch it and take hold 
with it. 

The sheep men began to realize that the dairymen were getting 
something out of their animals that they could not get alone, 
and there is one Sheep Breeders' Association organized in the 
State, and more coming. 

The poultrymen are beginning to realize something of the 
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advantages of co-operative work. There has been one egg 
circle organized, and I do not know but two. The future holds 
a great deal for Maine in the line of co-operative work, and 
the Dairy Testing Association has been the entering wedge. 

Third, the work of the Dairy Testing Association can increase 
the valne of the man to his family, to the community and to 
the State. Perhaps it looks a little peculiar to you that these 
meetings can improve a man socially, yet I learn from the fami
lies that things are pleasanter all around· than before the advent 
of the associations, just because father is studying his work, 
and if he does, it improves his income and makes it larger. 
Does not that improve a man to his family? The members of 
the associations that study the records have increased their 
income through the knowledge of what they are doing; knowl
edge of dairy improvements, monthly increased by the records 
of the dairy. A man's interest becomes keener when he has 
figures on one line of his work, and sees there its relation to 
his pocketbook. And he will buy his feed co-operatively, and 
be a little more careful abont the next clay's sale. Possibly he 
,vill weigh his milk, and then he will begin to realize that some 
of the hard things laid to the creamery may be due to the milk 
feel to the cat and clog, ancl to the cnp of cream for breakfast. 
\Vhen the man sees the income increase, he begins to look into 
the future, his dreams are broader, he can see the way to things 
he wants, things he has given up in years past. Then the best 
of it is the whole family gets interested in the cow, and the 
cow gets a little better attention, perhaps a minute or two of 
carding each day that she did not get before, and maybe the 
stable windows are washed more often. These things come 
by the whole family taking an interest. Then through the asso
ciation we have new men in a new worlcl; because it has been 
a school, a local dairy school, with a local dairy text-book, 
working under actual conditions, and the problems it solves are 
the problems of life. 

The l\T aster of the State Grange told me that the members 
of the associations were doing better work in the Grange than 
they did before the Dairy Testing Associations were organized. 
That was particularly pleasing to me, coming from the State 
::vr aster. I have seen local ministers in the communities where 
associations are working, and they tell me they get better sup-
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port from the members of the associations than they used to. 
Does not the Dairy Testing Association increase the value of the 
man to his family and to the community? 

The Dairy Testing Associations can do a great deal for the 
State of "'.\I aine if we will work with them. Let us co-operate. 

REPORT OF COMMITTEE TO INVESTIGATE THE 

~EEDS OF THE COLCEGE OF AGRICULTURE IN 

RELA TIOX TO DAIRY AND HORSE BARNS. 

To the JI aine Dairymen's Association: 
Your special committee appointed at the last annual meeting 

of the "'.\Iaine Dairymen's Association to investigate the needs 
of the College of Agriculture in relation to dairy and horse 
barns have attended to that duty and beg leave to make the 
following report: 

Complying with the direction of the association your com
mittee visited the University at Orono and after careful inves
tigation presented the matter to the Board of Trnstees as stated 
bdo\\·. 

\Ye clesire to state at this time that a special committee was 
appointed at the annual meeting of the ·Maine Live Stock 
Breeders' Association to act in co-operation with the special 
committee from the Dairymen's Association, and at the time 
the investigation was made at Orono and the matter brought 
to the attention of the trustees, these two committees acted as 
a joint committee in the presentation of the following petition: 

To the Honorable Board of Trustees, University of Maine: 

At the annual meeting of the Maine Dairymen's Association 
held in Skowhegan, December, 1909, a resolution was intro
duced recommending that the cattle and horse barns at the 
University farm be so renovated and enlarged as will meet the 
growing needs of the College of Agriculture. This resolution 
received favorable consideration and it was ordered that a com
mittee be raised to investigate the conditions and needs men-

11 
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tioned above and to secure from the trustees of the University 
favorable consideration of the recommendation. 

At the annual meeting of the Maine Live Stock Breeders' 
Association held in \Vaterville, November 15th and 16th, 1910, 
the action of the Maine Dairymen's Association in recommend
ing changes in the barns at the University farm was approved 
and the appointment of a committee was ordered to act in con
junction with the committee from the Dairymen's Association. 
We, the members of the above mentioned committees, have in
vestigated the conditions of the cattle and horse barns and be- • 
lieve that the preamble of the resolution introduced in the Dairy
men's Association meeting, a copy of which follows, accurately 
states the conditions and needs of the Agricultural College: 

"In recognition of the splendid work that has been and still 
is being clone by the l\Iaine College of Agriculture, and of the 
fact that at present the Animal Industry department is limited 
in its usefulness by barn:; and outbuildings that are neither con
venient nor of suitable size for carrying on its work education
ally or commercially to the greatest advantage to the students 
or profit to the State :--·" 

We therefore respechully request the trustees of the Uni
versity to take immediate steps to carry into effect some change 
which will meet the needs of the College and the State. 

L. E. l\fclNTIRE, East Waterford. 
JOHN PEASE, Cornish. 
DR. H. M. MouuoN, Cumberland Center. 
l\I. E. WILLIAMS, Winthrop. 
JOHN A ... NESS, Auburn. 
L. s. :\1ERRILL, Orono. 

Replying to a request from the trustees as to what sugges
tions our committee had to offer, the following was presented 
as the proper solution of the conditions we found there: 

Suggestions for changes to be 1nade in cattle and horse barns 
at the University Farm. 

That the upper cattle barn ( IOO x 40) be moved to a suitable 
site and remodeled to a suitable stable to meet the needs of the 
work and breeding horses. 

That the lower cattle barn ( roo x 50) have an addition built 
to the east end and this barn be used as a storage barn for 
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feeds. That wings be bnilt large enough at least for So head 
of milking cows, ancl that a suitable place for growing the 
calves be provided. 

The committee desire to state that they were received with 
the greatest courtesy and received assurance that the trustees 
were in entire sympathy with the move, and believed that the 
work could not be undertaken at too early a elate. We have 
since received an official communication from the secretary of 
the Board of Trustees as follows: 

To the Committee of the Maine Dairymen's Association and 
the Maine Liz,e Stoch Breeders' Association: 

Gentlemen :-As secretary of the Board of Trustees of the 
University of Maine, I am directed to extend to you the cordial 
thanks of the said Board, and through you to the associations 
you represent, for their interest in the welfare of this institu
tion, and to say to you that the trustees of the University have 
long recognized the need of changes and additions to the college 
barns, and that, in order to extend the work and make it better, 
these improvements are essential. It is a matter of sincere 
regret, however, that no funds of the institution are available 
for this purpose. The improvements needed would be ordered 
at once if the Board was financially able to meet the expense. 

'vVe greatly appreciate the interest of the Maine Dairymen's 
Association and the Maine Live Stock Breeders' Association 
in the work of the University, ancl fully endorse the action of 
these associations, and approve their intention to ask the Legis
lature for an appropriation necessary to make the neecltcd 
changes in the barns, and pledge them our earnest support in 
their effort. 

'vVe beg to assure you that your action in coming before the 
Board of Trustees will give us added courage in the work 
before us. S. W. GouLD, Sec. 

In view of the fact that no funds are available from the 
treasury of the University to carry into effect the recommenda
tions of the committee, and complying with the direction of the 
association to report at this meeting and to make such recom
mendations as in their judgment they thought best, your com
mittee desires to offer the following resolution: 
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Resofocd, That the Maine Dairymen's Association re-affirms 
the opinion expressed at the last annual meeting as to the needs 
of the College of Agriculture in the matter of renovation of 
dairy and horse barns; that in view of the fact that there are 
no funds available at the present time, the special committee 
having this matter in charge be continued; that they make such 
further investigation as they find necessary; that they prepare 
eo.timates of cost and use every honorable means to secure at 
the next session of the Legislature an appropriation sufficient 
to carry into effect the recommendations made in this report; 
that the executive committee from the Dairymen's Association 
be directed to give the special committee every assistance pos
sible in the securing of an appropriation and that the special 
committee appointed by the :Maine Live Stock Breeders' Asso
nation be requested to still further act in co-operation in this 
matter. 

In closing your committee desire to express their apprecia
tion for the valuable assi:3tance given by the Maine Live Stock 
Breeders' Association to the very important move we have 
undertaken. 

L. E. :WcIN'l'IRT(, 

JOHN PEASI·'., 

Lr.:oN S. :\ 1 imRILL, 

Special Committee. 

"'\N ESSENTTAL TO WELL-BEING. 

ny LAT'R,\ CoMs'rocK, 1-'rofessor of Domestic Science, Univer
sity of Maine. 

( Stenographic Report.) 

Ladies and Ge11tle1ncn: 
It is with some trepidation that I appear before you this 

evening, for Ladies' Night is an innovation. If it is not suc
cessful it may be that in the coming year no such privilege will 
be granted us. Still, I believe that having been granted this 
boon, we can so impress the men with our earnestness that they 
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will consider it a favor bestowed upon themselves to be allowed 
to incorporate this work into their yearly program. 

The topic for this evening is "An Essential to Well-Being." 
Possibly some of you have been puzzling over the problem as 
to which essential was to be singled out. It is true there are 
a number. Even in the field of domestic science or home 
economics there are many. Still, one seems to be paramount, 
to be of vital importance to each and every person. It is the 
subject of food. It is a large topic, and far too comprehensive 
tr, be considered in one evening, even one phase of it. There
fore we will take a bird's-eye view of it addressee! to some 
points that will stand out with great vividness. 

Let us deal with this subject under three heads. First, food 
principles and their significance, second, the cost of food, and 
third, the preservation of this food after it has been purchased, 

First, as to the food principles. Dr. Langworth of the 
United States Department has recently published rs food charts 
which are a wonderful aid in the study of the subject. These 
charts will be shown later on. 

To develop this subject in a logical manner we should begin 
with the constituents of the food. What are its component 
parts? The chemists have determined that there are between 
rs and 20 elements that comprise the body, and those rs or 20 

elements are found in the foods that man commonly uses. The 
principal elements are carbon, hydrogen, oxygen and nitrogen. 
Then, besides these four constituents, we find sulphur to be a 
very important clement, and phosphorus, the sixth being found 
the mo~t important of the food principles. Nature has shown 
how well she provides for man's benefit as these same clements 
that are required in the body are found in the common foods 
that we prepare each clay. 

To speak briefly about some of these elements, we know that 
oxygen is present in the air. It is also present in water, form
ing the principal part, and in the earth's crust, as well. We 
find that it is necessary in the body for the production of heat, 
just as it is necessary outside the body for the production of 
heat. With regard to carbon, that is contained in all living 
things. It is burned in the body to produce heat and energy. 
Hydrogen is another constituent that we find in the air to a great 
extent. It is also another constituent of water; we have the 
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oxygen and the hydrogen, forming water. It is found in the 
body, too. In a considerable portion of all animal and vegetable 
matter hydrogen is found. That, too, serves as fuel. The ni
trogen is found in most animal ancl most vegetable matter, but 
not in all. It is not so universally found as the others. In the 
different magazine articles and the different books dealing with 
foods, we find food principles mentioned. \Ve find there are 
five food principles, they being the foundation work of the study 
of domestic science or home economics. 

The first of these principles we will consider as water. The 
seconcl will be protein, the third fat, the fourth carbohydrates, 
and the fifth of them, found in small quantities, is the most im
portant thing ancl that is. the mineral matter. 

\Yater is the importmt constituent of the make-up of the 
body. Sixty-one per cent of the body is composed of water. 
\Vith the mineral matter we find that we have phosphate of lime 
and sodtum and potassium, all necessary for the formation of 
food, consequently very necessary for adults, and also for small 
children where the growth of the bone is of so much importance. 

\Ve find an example of the fats in olive oil, and we find ani
mal fat. The carbohydrates, taking the starch and sugar, are 
found in all plants. \Ve know there is a very important frame
work in plants. Perhaps we could see it more clearly in veg
etables. That framework is callecl the cellulose, and that comes 
under the carbohydrates. Protein is the most important of the 
five comtituents. A good example of protein is the albumen 
of the egg-the white of the egg-or the gluten of wheat. The 
gluten is developed in the process of bread-making wh~n water 
is added to the flour, and makes it possible to have bread formed. 
Another example of protein is casein in cheese. \Ve want to 
consider that cheese is one of the most important protein foods 
we have. And as housewives if we can provide cheese in dif
ferent forms, provided the members of the family can digest it 
readily, it is an excellent protein food. 

vVith regard to the composition of the food materials, ,ve can 
consider them in the raw material, under two heads, the non
nutrients and the nutrients. The non-nutrients are those that 
do not benefit us in any way, like the refuse we find in all foods, 
bones in animals, the bran in bread, shells and potato skins and 
banana skins. The amount of waste varies greatly in different 
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foods. For instance, in bread there is practically no waste; in 
beef the waste is about ro%, In chicken, take out the skin and 
bones and there is about 40% waste. So in buying we must 
consider what we are buying for. 

Water, perhaps, is not classed as a nutrient, as it does not 
help out in the building up or repairing of the tissues of the 
body, nor give us energy to do our work. Nor yet does it give 
us heat, yet water is essential for us to have. Without it we 
could not live. The nutrients, properly speaking, would be 
protein, carbohydrates and mineral matter. 

Why does the body need food? There are perhaps three 
needs. 'vVe need food to build up the tissues. In children the 
building property is stronger, and when the child is grown there 
is need constantly of the repairing. There is always the need 
of repairing, and it is going on in the body from infancy until 
death. We need that class of food that will supply the repair
ing property, and also the building, and then the energy produc
ing power. \Ve must have the necessary food so that we can 
have the energy for our work and for play. Of course in speak
ing of playing, we speak of muscle playing, and that is always 
work. And then we need the food not only for energy, but to 
produce heat. 

The one point that I wish you to surely remember tonight is 
that there is just one class of food that will go to building up 
and repairing the tissues, and that class of food is the protein 
food, but protein, fats and carbohydrates, all three can help to 
produce energy in the form of muscular heat and power. But 
we find out if we study further that the protein food is the most 
expensive fuel food. We want to take into our bodies enough 
fat and carbohydrates to give us all the energy necessary for us 
to have for the 24 hours' work, and not have to draw on the 
protein to supply that. 

Of the agricultural bulletins gotten out by the United States 
Department there are several that help us wonderfully in the 
subject of food study, and if you are interested and write them 
to send a list of their publications they will do so, and out of 
that list you can select some bulletins that will help you in this 
study of food, so that you will know and understand how much 
food is necessary, how much food we ought to take in the 24 
hours, in order to have the right amount for a person to 
work on. 
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Of course, in the consumption of food, the result is what we 
look at. When taken into the mouth a great deal must be made 
of that food before it can be used by the cells in the tip of the 
finger. It is all to be changed in the process of digestion. Af
ter it has been changed by that process, passing into the stomach 
and intestines, then the food is to be absorbed. It must go from 
the intestines into the blood stream, and there be carried to all 
parts of the body. Dut even if taken to the extremeties of the 
body, if it is just simply washed back and forth and the cells do 
not take out of the blood stream what is necessary for growth, 
it will not help the cells. There are three steps in order to have 
the food do any good: \Ve digest it, first; then it is absorbed, 
and then each cell takes unto itself just what food is necessary. 
The process is call eel assimilation. It is a peculiar thing that 
those cells have the ability to pick out of that bloocl just exactly 
the food necessary for them at that time. If to build they have 
the ability to pick 011t what is necessary, and if to repair, to take 
what i,: necessary for that. 

We all must have a great deal of energy to get along. Energy 
i,; stored in the muscles ancl in the nerves and brain. Fat is a 
fine storer of energy because by its combustion heat and me
chanical motion may result. 

I am sure we have all felt the effect of heat in our work. 
There is a fine distinction between hurry and speed. It has 
been said that we should never hurry, but certainly we have to 
work up to the next point and get speed. 

The uses of the different nutrients we have spoken of. The 
mineral matter we do not mention very much. Yet it is neces
sary for bone forming,. and then it is necessary to have a certain 
amount of mineral matter present in the blood; our hearts nat
urally require a certain amount of mineral matter to be in the 
blood stream; our nerves are helped by the presence of mineral 
matter. 

Water is a fine aid to digestion, and also absorption. \Ve 
know, when we think about it, how much the blood stream is 
made up of water. VVe must have this fluid in order to have 
the blood carried to the different parts of the body. Then 
water is a fine regulator of the temperature. 

To go deeply into the process of digestion would take far 
more time than is allowed to us. There are a few practical sug-
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gestions we can all profit by. The first one is that suggested by 
Horace Fletcher,-chew the food very, very carefully. The 
second would be to avoid all doughy substances, like very fresh 
bread. Have you not seen mothers give to children very fresh 
bread? You know, yourself, that fresh bread is appetizing, but 
if you take it into your mouth and chew it you know how it 
forms a bullet, and when the bullet is swallowed, it cannot be 
digested. 

Then another suggestion is to drink plenty of water. 'vVe 
ought to drink two quarts of plain water every day in order to 
keep us in good health. 

\Vith regard to our food as affecting our digestion: The 
first point would be to have good, wholesome food, and the sec
ond, be sure to have the starchy foods, like the breakfast foods, 
thoroughly cooked, so that the starch before eating has partially 
been changed. Then, too, in the cooking we want to develop 
the flavors, and also the odors, so that we can smell the food. 
In regard to the quantity, the best thing to do is to eat moder
ately. As a matter of fact, we can digest food best when the 
stomach is moderately full; if quite empty it does not have 
enough to work on, and if too much distended, it is powerless 
to do the work as it should be done. So we should be quite 
moderate in our eating. 

In regard to tea and coffee and vinegar,-food accessories: 
If we drink tea or coffee at our meals it will interfere in a meas
ure with the digestion of the food. It has been proven by chem
ists that it retards the juices. If we are willing to pay the pen
alty, then all right. It has been said that variety will help in 
food, but we Americans go to the extreme in variety, in this 
age. 'vVe need a certain amount of variety, but we think we 
must have more variety than is actually necessary. The point 
is for us housekeepers to try to cook things in different forms so 
that they will be attractive. 

There are certain things that affect digestion, as the age of a 
person, whether old or young, and the amount of exercise taken. 
If you arc working in a bank and sitting on a stool most of the 
,fay, you will not require as much food as if working in the 
field. In regard to climate, you will need more food in the 
North than in the South. 

The reasons for cooking are to render the food more palatable, 
and develop the flavor. In cooking turnips, we know that the 
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turnip is more easily masticated ; in cooking potatoes we cook 
the starch so that it is easily taken care of by the digestive tract. 
Then again we cook foods to get them warmed up so that when 
introduced into the system they will also cause a greater fluid 
supply, for cold things will check that fluid supply. If we take 
specific examples of cooking, like meat, think of the different 
ways in which ,ve can cook meat. Roa~ting is a much better 
way th~m boiling if you wish to retain the juices. Just last week 
we made an experiment with cottonseed oil at the University. 
\Ve nsecl it for cooking crnllers. \Ve had a kettle of hot lard, 
and another of cottonseed oil, which has some olive oil in it. 
\Ve tried to see if there was any difference in the flavor of the 
crullers. and we found absolutely none. The cost of the cotton
seed oil ,vhich was bought in Boston, was $r.25 for a gallon. 
We nsecl about three quarts, so that would make about 75 or 80 
cents. In our fat kettle where we cooked our crullers we used 
3¼ or 4 lbs. of lard, so that the cost of the oil and the fat, or 
lard, has been just about the same. The advantage of cotton
seed oil or olive oil is tbat it clears itself of flavors so that the 
flavor of one article of foorl cooked in it docs not rernain to per
meate that which is coc,kcd next. Tn this respect it is better 
than lard for cooking pu q103es. \Ve also made l\Iayonnaise 
dressing out of cottonseed oil. There is a difference in the taste, 
and anyone especially fond of olive oil wuuld declare that they 
could not get used to the cottonseed, lmt you can, I am sure, for 
the flavor is not disagreeable at all. If we want to have fat 
introduced into the body. coming from an agreeable food, there 
is no better way than through ~! ayonnaise dressing. In the 
cooking of the fat in meat there is little change that takes place. 

One of the greatest fa11!ts with housewives in the country and 
the city, is the lack of keeping accounts. How many in this au
dience tonight know how much is paid for the groceries in a 
year? How much is pa:id for meat, and for clothing? It has 
been estimated by Mrs. Riplc:y that a person living on a salary 
of one to five thousand dollars spends about 20% for food. 
Then if the family is living on $800 or less, they have to spend 
;,_ greater per cent for food, for you have to get food to live by. 
Keeping accounts need not be laborious; have as simple a meth
od as you please. At a glance one can see what has been ex
pended for meat, for green groceries, for dry groceries, etc., 
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and if necessary retrenchment along some lines can be had. If 
the account is accurately kept yon can see where to cut down 
expenses. 

\Vith regard to keeping food after it is purchased, and caring 
for food in the home, many suggestions might be given along 
this line. For instance, I wonder if many keep tomatoes? 
Gather them before the frost comes, wipe them dry, place them 
on straw and cover with sacks in the cellar, and if they are not 
turned, and are firm ancl well grown, they will ripen excellent
ly and you can have a very great delicacy during the winter with 
these ripe tomatoes. 

It can be seen that the "hand that rocks the cradle" should 
have a thorough knowledge of food, its constituents and its 
value; should be capable of judging raw food and knowing that 
\Yhich would return the best results, and should know how to 
care for the purchased food so that it will not deteriorate in her 
keeping. 

THURSDAY, DECEMBER 8. 

DIRT AND ITS RELATION TO BACTERIA IN MILK, 

Dy PROF. H. D. EvANS, Director State Laboratory of 
Hygiene, Augusta. 

Members of the Association: 
I will not be so falsely polite as to say that I am glad to be 

here at this time, for I certainly do not enjoy public speaking; 
but I can truly offer you my sympathy in having to spend the 
next few minutes under me. I shall, however, be as brief as 
possible, and shall hope to bring to your attention some matters 
that my milk work for the Department of Agriculture shows 
to be in need of your attention. 

In assigning me the subject for this paper Mr. Redman in
formed me that he was simply giving me a free and open license 
to roam at will about the field of bacteriology. It so happens 
that I have had considerable experience in a certain branch of 
this work, namely the side of sanitary bacteriology as applied to 
the diseases of the human family; and it also happens that for 
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the past two years I have been handling the milk samples of the 
Inspector of the State Department of Agriculture, and, during 
this time, I have had occasion to report to him upon a large 
number of samples, which I have classed as "dirty" in varying 
degrees. It has apparently been thought that I must know 
something of the bacterial contamination which this dirt brings 
into the milk. What I do know about this subject I will try to 
present to you. 

In this paper I cannot touch on the part played by all of the 
varied species of bacteria that occur in milk, nor dwell on the 
important part that bacteria play in dairying operations, where 
they arc essential to tbe success of such operations. The sub
ject Ii nits me to the cliscnssion of the bacteria that gain access 
to the milk through the dirt that falls into it, and so to the harm
fol cpecies rather than to the beneficial ones. In a science as 
you11g as is this one of bacteriology there is necessarily great 
confw,ion in terms and nomenclature, and the many details of 
the \\·ork are of such interest that there is a constant temptation 
to use language that is almost unintelligible, and to bring in de
tails that are of no interest to a body such as this. As a result 
I cha! I, in my attempt to avoid all big worcls and technical 
phrases, confine rnysel f very closely to my notes, much as I dis
like to clo so. 

First of all a few words in general in regard to bacteria are 
in order. These things, popularly called "germs," are extremely 
l17 inutt- vegetalJ]e organisms; so minute that, in order to study 
them. they have to be magnifiecl from 600 to 1000 times their 
true size. Their variety is infinite, but no more so than is their 
field of operation. :Much of the life work of the world is done 
by the,,e invisible multitudes. They change useless compounds 
ill the soil into forms that can be usecl as plant food; they re
turn the clements of both clear! animal and vegetable bodies to 
the earth, and prepare them for renewed use as food for plant 
awl ai,imals; they are the scavengers who remove dead and de
caying organic matter from our view; they ripen our cream for 
butter making; they change the proteid of cheese into digestible 
forms; they produce the pleasant and distinctive flavors and 
aromas of our hard cheeses; and on the other hand they make 
our milk to sour., and they produce disease in the animal body, 
for they are the cause of diphtheria, typhoid fever, cholera, 
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tuberculosis, glanders and many other contagious diseases to· 
which man and beast are heir. 

We are interested now only in those that occur in milk, but 
these are numerous enough and troublesome enough, for, if we 
could get rid of them, we would be able to have milk that would 
keep without souring, and there would not be the usual summer 
outbreaks of infantile intestinal diseases. Neither would we 
see the more and more numerous reports of epidemics of scarlet 
fever, typhoid fever and diphtheria that are appearing in our 
medical journals. In other words, we would have a milk that 
would keep sweet and be always healthful, for both the keeping 
and sanitary qualities of a milk are directly proportionate to its 
germ content. It is, then, of interest to us to determine the 
source of these troublesome organisms, and to learn how to 
eliminate them as far as possible, and, where it is impossible to 
eliminate them, to control their chance of entering the milk, and 
to keep those that do enter it from multiplying. 

Before going farther we should get a few facts in regard to• 
the habits of bacteria in general, which will help us to under
stand both the part they play in entering milk, and how they may 
be excluded from it in greater part. 

Bacteria are not organisms possessing i~visible wings. Of 
their own accord they do not fly about in the air, looking for a 

chance to cause trouble. Some of them have powers of locomo
tion when in liquids or o,n solids; but if they go any distance 
from their point of birth it is because they are carried by some 
outside agency. They are heavier than air and so, if the air is 
quiet, they will gradually settle out of it. However, they are so 
very little heavier than the air that, like the toy balloons of our 
country fairs, any movement of the air will keep them afloat 
for a long time, unless they are attached to heavier particles of 
dust or dirt, which drag them clown. 

Another fact of importance is that bacteria do not spring into, 
being spontaneously and live on faith. They must have organic 
matter of some kind to live upon, and all kinds of dirt about a 
stable furnish this food in abundance. When they do have this 
ntcessary food they thrive and multiply with great rapidity. 
One typhoid germ will in 24 hours produce 17,000,000 of its like. 
Millions live and grow on a single dirty cow's hair, and manure 
dust is laden with their hosts. Couple these facts with the ad-
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ditional fact that milk is one of their favorite foods, and the 
possibilties of trouble from them about the dairy loom large. 

Scattered every.vhere throughout nature are these invisible 
bodies, living, dying ancl propagating their kind; some of them 
beneficial, some of them harmless, some of them dangerous to 
htalth and some merely troublesome. About barns and dairies 
always throng those known as the lactic acid germs, waiting to 
sour our milk. These it is impossible to exclude. The problem 
here is to keep as many as possiLle out of the milk, and to keep 
those that do enter from nmltiplying. About the barn are al
ways the filth Lacte6a from the cow's intestines, living and 
thriving in the manure ; and the comparatively harmless bacte
rial flora of the hay. Then, in addition to these regular inhab
itants, very often chance visitors at times happen in, introduced 
through carelessness or criminal negligence, or occurring as tem
porary inhabitants of the dairy water supply, or brought in on 
the hands or person of some person handling the milk. 

The word "dirt" nsually calls up to om minds a picture of 
mud or earthy material of s()rne kind; but this is a restricted use 
of the term. Any foreign substance in or on a material renders 
it clirty. /\ grease spot on a piece of cloth makes it just as clirty 
as docc a mud spot; and has the aclcled disadvantage that it is 
harrier to get rid o~. ln this wider sense bacteria in milk are 
capable of rendering it just as truly dirty as dust, hair, grit or 
manure; and this form of clirt is the more dangerous inasmuch 
as it is invisible, and so we have no means of knowing its pres
ence until it is too late. I3et\\·een bacterial dirt and the dirt that 
takes the form of manure, grit and hair there is a still closer 
relation, for these forms of visible dirt are loaded with myriads 
of bacteria, and, together ,Yith other forms of dirt, they con
stitute the means of conveyance to, and of entrance into other 
substances of the more dangerous and troublesome bacterial 
dirt. If t.he visible dirt was all that entered our milk it might 
be possible to shut our eyes and drink, for the clirt itself would 
do us little harm. 

Remembering these facts let us now consider the sources from 
\Yhich dirt, in the commonly accepted sense of sand, dust, hair, 
manure, etc., enters our milk. And in this consideration we 
shall only take into account the possibilities that lie before the 
milk before it leaves the hands of the producer. 
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First comes the stable dust which, in our ordinary barns, is 
always present in the air, and settling out of it. This dust will 
contain chaff from the hay with its adhering bacteria, but will 
largely consist of earthy and organic material from the hoofs, 
body and legs of the cow, which is stirred up and introduced 
into the air by every movement of the milker and of the animal. 
In the same way there is introduced into the air finely powdered 
manure dust, which can also enter the milk by direct dropping 
of the larger flakes of dried filth from the cows body, as it is 
loosened by every movement of the cow's tail or body. It has 
been estimated that over 600 pounds of solid dirt thus enters the 
milk supply of New York City per clay, and is paid for as milk. 
·when it is remembered that half of the organic material thus 
introduced into the milk dissolves in it, the possibilities of 
trouble from this source are at once manifest. Much of this 
dust also will collect on the ceilings and cobwebs of the roof of 
the stall and be later shaken clown, some of it finding its way in
to the milk. 

The milker can also be a source from which dirt, in the com
mon acceptance of the term, enters the milk; and he is likely to 
be a very large element in the entrance of contagious bacterial 
dirt. Unless the milker takes pains to wash thoroughly his 
hands he should not be allowed to milk at all, for the hands of 
any person working about a barn are sure to be contaminated 
with much stable dirt, and the practice is but too common for a 
man to go directly from his work about the barn to his milking. 
No man should milk with his hancls in such condition that he 
would not come to the table for his meals with them.- The com
mon practice of wetting the hancls with the first milk drawn is 
unsanitary; for not only does it loosen any dirt that may be 
on the milker's hands, but when his hands have become dry the 
dust from the hancls will carry with it into the milk the bacteria 
from the fore milk, which, as has been noted, is rich in these or
ganisms. The milker's clothes should also be free from dust, 
if he cannot go to the expense and trouble to maintain a milking 
suit. 

Next in regular sequence comes the milk room. Here the 
same element of worker's cleanliness and room dust enters as 
in the two preceding paragraphs; but new elements and chances 
of trouble also enter here. First, let us note the milk pails, pans 
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ancl cans. In the milk room the chances for pollution by bac
terial dirt far exceed those from grit, dust and manure. In 
the condition of the milk dishes lies the secret of many an epi
demic of ropy, slimy, quick souring and colored milks. Unless 
the pails and cans have all the seams soldered smooth with the 
surface, and unless the most scrupulous care is taken to see that 
the vessels are washed not only clean, but absolutely clean, we 
shall fincl veritable cultures of starters of all sorts of bacteria, 

· vvhich have grown in the organic material left about the crevices 
and joints of the pails by the former milk. l\faterial from a 
depression in the solder of one milk pail gave 25,000,000 bacte
ria per ounce of the sediment. Also there is the chance for bac
teria from milk that has been splashed out of a vessel dropping 
into milk later placed on a lower shelf, and several cases of 
slimy and ropy milk epidemics have been recorded from this 
cause. 

In addition to this an entirely new element enters here. I 
refer to the water snpply. It is well known that water is some
times contaminated with clisease bacteria. It is often contam
inated with other organisms, which, while they do not procluce 
disca,;e, do cause colors and other milk troubles. It is not nec
essary to actually aclcl water to a milk to get the water bacteria 
into it. The water that is used to wash the milk dishes will 
leave many of the water bacteria in the clish, even when the wa
ter has drained or dried out. The troubles from this source 
will be taken up later in more detail. It is enough to here note 
that the water will be the source not of solid filth but of bac
terial clirt. 

Here also enters the chance for similar pollution of the milk 
and the milk dishes by workers who are either sick, or are in at
tenclance on the sick. The milk epidemics of typhoid have more 
often started from pollution of the milk by handling by persons 
who have been in attendance on the sick, than by water contam
inated l>y the sick themselves. 

Before leaving the milk room the fact should be noted that 
the practice of creameries in clistributing cans at random may, 
unless the cans have been first really sterilized, result in spread
ir,g epidemics of diseased and. ropy and slimy milk among all of 
the patrons, if such a case occurs on one farm. Sterilization by 
live steam is not too much to ask of the creamery. It will do 
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away with any chance of thus transmitting trouble from one 
farm to another, and thus result in avoiding financial loss to any 
milk producer except the one on whose farm the trouble actual
ly occurs. 

From the above it is seen that the stable offers chances of 
pollution of milk by both solid and bacterial dirt, while the milk 
room offers the greater chance for bacterial pollution alone. 
Now let us see what bacteria are introduced into the milk at 
these various places. 

First, let us consider the milk as it comes from the cow. A 
healthy cow secretes milk that is sterile, or practically so. Bac
terial contamination enters the milk after it leaves the cow, or 
in the process of leaving her. The healthy cow does not secrete 
a germ laden milk under any conditions, so she is never the 
guilty party. Still, milk docs not come from the cow entirely 
free of bacteria. It is an impossibility to keep the teats of a 
cow sterile, and is a waste of time to try to do so, but it is no 
waste of time to try to keep the teats clean, and so keep clown 
the number of bacteria that may come from them. Granting, 
then, the necessary presence of bacteria on the teats, and re
membering· that the openings of the teats are of great size com
pared ,vith the bacteria and that the milk at the body tempera
ture of the cow is a fine media for bacteria to grow in, we can 
readily see that the milk in the lower ducts will be of consider
able bacterial content. Naturally then the first jets drawn will 
contain many bacteria, as these jets will wash out the ducts; and 
so the common practice of wasting the first few jets of milk has 
a solid bacterial basis. Each succeeding stream will wash the 
ducts more thoroughly, so that the strippings will be practic;ally 
sterile as they come from a healthy cow. Uncler these condi
tions the bacteria which enter the milk in this way are of little 
consequence, provided their subsequent growth can be con
trolled so as to prevent such multiplication as will produce sour
ing of the milk. 

On the other hand, if the cow has any local disease of the ud
der the milk will come from her contaminated with the bacteria 
which cause this disease. That such germs can live to pass into 
the body of the user of the milk and there cause the same dis
ease has had many a proof. Thus tuberculosis of the udder can 
cause the same disease both in hnman beings drinking the milk, 

12 
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and in the cow's own calves. I pass thus briefly over the ques
tion of milk secreted by cows with unhealthy udders, as none of 
us claims that it should be used for dairy purposes. 

We have now gotten our milk out of the udder of a healthy 
cow, and into the air, and we find it free from any real bacterial 
trouble or dang-er. But now its troubles begin. First, it is ex
posed to the dust of the stable, which we have seen consists 
largely -of dried manure and urine from the floor. The cow 
also i,: not a particularly cleanly animal, and the same materials 
that compose the floor dust will be found, in a greater or !es~ 
degree, dried upon her flanks, belly and tail. If the cow is 
not brushed and the udder washed every motion of the cow or 
milker brings down a rain of this germ-laden dust, and the 
swishing of the cow's tail does not lessen the trouble. :t\'o mat
ter how clean a cow may be the tail will always cause trouble if 
left to itself, and there is no remedy so good as a rope and a 
square knot. 

The dried manure and urine dust are rich in organic material, 
and arc loaded with bacteria from the intestines and urinary 
passages of the cow, which thrive and multiply on the organic 
matter thus given them. \i\fith this solid dirt they enter the 
milk and there continue to nmltiply. \Vhen we drink such milk 
we drink with it the formC'r inhabit:mts of the cow's intestines. 
Even if the cow has nD intestinal disease the thought of using 
such milk is not pleasant; nor does it become more so when we 
remember that the cow may be throwing off tubercule bacilli in 
the excrement before any signs of the disease appear elsewhere. 
'l'hc aclclition of these to a milk is certainly no advantage. All 
of the,:c bacteria, when taken into the stomach and intestines of 
an infant may set up that terrible series of infantile diarrheal 
diseao.rs, that reap such a frightful harvest of children. 

Stafstics show that one-half of the deaths of children under 
one year of age is clue to infantile diarrhea. The deaths of 
Lreast fed children under one year from the same diseases are 
not over 5 %- Since the introduction of pure milk laws, and 
their rigid enforcement in the District of Columbia the death
rate of children under one year of age from all causes has drop
ped from 27% to r8%, a decrease of 33%. Vv'hen we remem
ber these facts, and the additional fact that the principle food 
of such children must of necessity be milk, we begin to realize 
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the importance of excluding dirt, which is laden with such bac
teria, from our milk. Adults, owing to their greater resistance 
powers are not so much affected by these intestinal bacteria. 
Here we must'also remember that milk forms the main food not 
of well and grown persons but of children and of the sick; the 
very ones who are least able to contend successfully with these 
outside intestinal invaders. 

Naturally the dried filth from the cow's body contributes to 
this same kind of contamination, and probably plays an even 
greater part when the cows are kept in the filthy condition they 
are sometimes found in. 

The stable dust may also contain bacteria from hay and straw. 
These will give rise to no serious diseases in the users of the 
milk, but they will hasten the souring of the milk, and often will 
give rise to growths that will give a taste to the milk. Thus this 
kind of dust in the stable is out of place as much as the other 
kinds, if looked at from a financial standpoint. 

Here also enter the lactic acid forming germs, which are al
ways present about a barn or stable or dairy, and which it is 
impossible to expect to entirely exclude. These are arch ene
mies of the dairyman as, otherwise, he could keep his milk 
sweet indefinitely. No stable or stable dust is without these 
invaders who, while they do not affect the sanitary qualities of 
the milk, affect the pocket of the producer. 

And now we come to the milker and the handler of milk in 
the dairy room. Here enters another of the opportunities for 
pollution of the milk by disease organisms, as well as from the 
stable dirt that may adhere to the hands and clothes of the milk
er. These latter are the same as have been mentioned in the 
p1evious sections. Here is one of the places where typhoid and 
diphtheria and scarlet fever germs get into our milk. Milk as 
it comes from the cow never contains these germs. They al
ways enter from the outside after the milk has left the cow. A 
person who has been in attendance on a sick person, or has 
handled the food, dishes or clothes of such a person cannot 
work about the dairy room or milk without being a source of 
clanger to all who may later use the milk that he has touched. 
Typhoid, diphtheria and scarlet fever epidemics without num
ber emphasize this point with their deadly results. 

In the milk room, leaving out the employees as above men-
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tioned, the milk has to undergo another ordeal in the vessels in 
which it is there placed. The trouble is not from bacteria nat
u1 al to these dishes but from those introduced upon them in 
handling and in wa~hing. This matter of washing is an im
portant one from the standpoint of the water med. A polluted 
water will contain the germs of the polluting material, and some 
of thece germs will remain on the dishes after the water has 
drained away and the dish has clriccl. \Vhcn milk is put into 
this dish the germs at once begin to live and thrive, ancl usually 
with clire results. If typhoid germs are in the well water they 
will have a chance to contamim.te any milk that is placed in 
dishes that have been washed in such water. If the bacteria 
that cause slimy, ropy or colored milk are present in the well 
water, they will have a chance to produce their clfaagreeable re
sults in the milk that later comes into the dish washed with such 
water. 

The condition of the farm water supply is a very important 
one, an,J many are the wells that need to be closed on account of 
barnyard pollution. No well that produces water unfit for hu
man nse should be used for dairy purposes. l\Iorc latitude may 
be allowed in the case of the water used by the cattle for drink
ing, especially as cows are not subject to the more severe intes
tinal diseases like man, and so will not eliminate these bacteria 
in their milk. But the milk vessels can hand on such diseases 
if the c.pecific germs are put upon them in the water used in 
cleaning them. The state laboratory st:rnds reacly at all times 
to examine these farm water supplies at the mere expense of the 
payment of the express charge on the sample. 

Not only docs the dairy water supply sometimes cause trouble 
through the transmission of disease, bnt it often renders the_ 
milk produced on a farm unfit for use by introducing into the 
milk those germs which cause it to become silmy, ropy or col
ored. These things, of course, destroy absolutely the market 
value of the milk. 

The necessity of a healthy cow needs no emphasis, for, while 
we can to a great extent control contamination of the milk after 
it leaves the cow, we can do nothing with it while it is actually 
in the cow. Unless we have a healthy cow as the starting point 
it is a waste of time to try to produce milk free from bacterial 
dirt. 
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Next take the matter of cold. Bacteria, both of the disease 
and acid producing species, grow best at the temperature of the 
body. Any lowering of the temperature below this point retards 
their growth, and the more the temperature is lowered the more 
is bacterial growth retarded. A temperature of 50° F. retards 
their growth considerably. Below 40° F. the growth is slight, and 
at a freezing temperature bacterial growth stops. Thus a frozen 
milk can be kept sweet indefinitely. If, then, we cool the milk 
at once after milking to a temperature below 50° F. we shall be 
able to hold off the souring of the milk for a long time, since we 
are preventing the rapid growth of the germs that produce this 
sourness. It has often been noticed that morning's milk will 
sour quicker than will the milk of the night before, which has to 
wait until after the morning milking for delivery. We here 
have the effect of cold on the souring of milk well illustrated, 
for the night's milk is usua,Jly put in a spring, or well, or in a 
cool cellar until morning, and the cold there met with very 
greatly retards the bacterial growth. But the morning's milk 
is at once put into cans for delivery without any preliminary 
cooling. Here in the fresh and warm milk the bacterial growth 
soon exceeds that in the older but cold milk of the night before. 
The result is a quicker souring of the fresher milk, as it offers 
greater chances for rapid growth of the bacteria that cause 
this souring. Thus a dirty milk cooled as soon as milked and 
kept cool will remain sweet longer than a clean milk that has 
been allowed to stay warm; but it must be remembered that, 
while retarding their growth, cold does not kill either the acid
producing or the disease-producing bacteria, so that it can 
never take the place of cleanliness in the production of a sani
tary milk. The bacteria in the cold milk simply have their 
power of reproduction curtailed. They still retain the power 
of resuming this function when temperature conditions become 
favorable. Thus cold really comes second to cleanliness, and 
not in the place I have taken it up for the sake of convenience. 

W.e now come to the question of cleanliness in the production 
of milk. This feature of the question deals not with the keep
mg down of bacterial growth, but in preventing entrance of 
bacteria into the milk to cause the trouble that makes their later 
control necessary. Much has been written on this subject and, 
if the various recommendations of investigators could be car-
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ried out, milk perfectly clean both from dirt and bacteria could 
be produced. But the success of such schemes involves ex
pense that, with the present price of milk, makes their appli
cation out of the question for the average milk producer. This 
is not saying, however, that even at the present prices he cannot 
make an increase in deanliness that will greatly increase the 
quality of his milk, and this at a very small cost. The differ
ence between the samples submitted to us at these Conferences, 
and those collected by the inspector from the home carts, shows 
this very clearly; for I do not expect that any producer has 
installed a new outfit simply to produce Conference milk. This 
difference between the two milks is mainly one of dirt and bac
teria, as otherwise the milks are generally in good condition. 
It is nJt necessary for the man who owns a half dozen cows to 
have concrete stalls, tile-lined dairy rooms and steam sterilizers 
to produce clean milk. He can produce good milk, and clean 
milk, ;md milk that wi11 keep by simply giving careful attention 
to a few simple details of his methods of handling milk, and 
this attention will involve but a small expense and but a small 
amount of his time. 

Let us again start with the cow, the starting point of our 
milk. No person claims that the cow works to keep herself 
clean, as does the cat. She lies down where she happens to 
be, and in whatever happens to be about her. As a result she 
rises dirty if the place where she happens to lie down was dirty. 
Often she lies clown on a little straw, which she has first cov
ered with her manure, and spattered with her urine. Sawdust 
and dried horse manure were used as a bedding in one dairy of 
which we have record .. 

We cannot expect to give a cow a bath before we milk her, 
but we can use her as we!l as we would a dusty coat, and brush 
off with a stiff broom the loose and dried manure and the other 
filth that adheres to her sides and flanks. We cannot hope to 
make the udder perfectly clean, although this is a source of 
much dust and fine dirty particles, which will be knocke.d off 
with every motion of the milker, but we can wipe off the udder 
with a clamp cloth, which will not only remove much dirt, but 
,vill also leave the udder moist enough to keep any rain of fine 
dust particles from falling into the milk. What a little care 
in this respect will do in improving the condition of the milk 
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is shown by the following figures. The bacteria that were 
present in milk from a cow with unwiped udder numbered 
7,058 per c. c., while those in a milk from the same cow when 
the udder had been wiped gave but 716 per c. c.; a decrease 
of 6,342 bacteria per c. c., due simply to going over the udder 
quickly with a wet rag. Also it is estimated that 32 times as 
much solid dirt falls from the dry as from the moist udders. 
Also we can tie clown the cow's tail, so that she may not use it 
as a club to pound off dirt from her sides, while she is being 
milked. Such simple methods as these will give surprising 
results in the physical appearance of the milk, and will enor
mously cut clown the bacterial content. 

We cannot ask for concrete floors in our stalls, which we 
can flush clean with a hose., but we can see that the floor is 
dropped slightly behind the cow, so that all the excrement will 
fall to a slightly lower level, where the cow will not spend her 
time trampling in it; and the floor of the stall can itself be 
lightly sprinkled with water just before milking, so as to pre
vent dust being stirred up from it, which dust we have seen 
contains the causative agent of infantile intestinal diseases, as 
well as the other inhabitants of the cow's intestine. Cob
webs can be brushed from the walls and ceiling without any 
great expense or effort, so that they will not drop the dust that 
has accumulated on them in the milk; and the feeding of the 
animals can be done long enough before the milking, so that 
no dust need be in the air from this source to contaminate the 
milk, or the feeding may be done after the milking. 

The milk pails need not be of the wide-top variety, which 
seem especially made to be dirt traps, but they should be of 
the small-top variety. This small opening can even easily be 
covered by a couple of layers of fine mesh cloth, between which 
is a layer of cotton. This will exclude the solid dirt while 
milking, but it does not take the place of cleanliness of animal 
and stall, as it does not exclude the bacteria not clinging to the 
solid dirt. If the precautions above mentioned are observed 
in respect to the cow and stall the bacteria that pass through 
the cotton strainer should not only be few, but should be only 
dairy bacteria. Here also further improvement can be made 
by the use of a pail of pressed metal in place of the common 
pail of tin with soldered joints. This pail will contain no un-
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even soldering in the depressions of which bacteria may escape 
the cleansing processes. 

Similar utensils in the milk room will be equally advantage
ous, and often and thorough washing of the shelves on which 
the milk or the milk vessels stand will greatly decrease the bac
tNial content of the milk. Here is often the starting point of 
dairy troubles, for milk that has been splashed out of dishes 
and allowed to remain on the shelves becomes a veritable hot
bed of bacteria which were in the original milk, and, when dry, 
the dust from these spots will introduce more acid-producing 
bacteria into the milk than all the previous precautions will 
have succeeded in excluding. The common practise of wash
ing the milk vessels at once in scalding water leaves much to 
be desired, as the albumen of the milk is coagulated at this 
temperature, and is likely to form a scum on the sides of the 
dish, in which the bacteria of acid-producing species will thrive. 
It is much better to wash out the utensils in slightly warm 
water, which will remove the albumen without coagulating it, 
then rinse with weak lime water and later with boiling water. 
Even without the use of the middle step the successive use of 
warm and hot water in washing the milk dishes will give sur
prisingly good results in increased purity of the milk. 

Enough has already been said on the question of the dairy' 
water supply. I simply reiterate here that no water should be 
used for dairy purposes that you would hesitate to use for 
drinking purposes. A good and safe water supply is abso
lutely essential if disease and other troublesome bacteria are 
to be excluded from our milks. 

And so we finally come to the persons who handle the milk. 
It hardly seems necessary to again state that no sick person, 
or person who has been in attendance on a sick person, or who 
has been in contact with such a person's clothes or food, should 
be allowed to either milk a cow, or handle milk in the milk 
room. Here lies the source of most of our milk-borne epi
demics of typhoid fever, diphtheria and scarlet fever. In defer
ence to common decency, if for no other reason, the healthy 
handler of milk should have clean hands and wear clothes free 
from dust when so engaged. Even a clean pair of overalls, 
used only for milking, will give surprising results, while the 
use of a milking suit, used only when milking, will still farther 
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aid in eliminating dirt and bacteria during the process of milk
ing. For this purpose a white suit has decided advantages 
over a colored one, for it tells at a glance whether or not it is 
dirty. 

Here then we have the essentials of a clean milk and of a 
sanitary milk. It is milk from a healthy cow, which is kept 
clean ; milked in a clean stable by a clean milker into a clean 
pail, and handled by clean and healthy employees in a clean 
milk room, and in dishes that are really clean; and which is then 
immediately cooled below 50° F. And by the use of the word 
"clean" I refer only to such a degree of cleanliness as has been 
pointed out in the above sections, which does not involve ex
pense to the producer except in the extra care taken every
where. Healthy cows and cleanliness will give a milk free 
from dirt and bacteria of disease. Cold will keep it in this 
condition. We cannot get a sanitary milk from a cold dirty 
one, or from a warm and clean one. All three elements are 
essential to success. 

People are beginning to tip over the milk bottle and look at 
the bottom as well as at the cream layer on the top, and they 
are beginning to know what the presence of manure dirt and 
hairs on the bottom of a milk bottle mean, and to insist on 
their absence. The people are certainly demanding more from 
all food producers~ and the milk producer is now being included 
in this list. Added expense will naturally have to be met by 
the persons demanding the added purity; but when the ques
tion is one of a milk that is not actually and physically dirty 
we can remedy much of this trouble by the simple expenditure 
of a little care, and this the people will not only demand but 
will demand rightly. That such results are easily possible of 
attainment is shown by the fact that the proportion of dirty 
milk samples fall off much after the first inspection of the milk 
supply of a town. 

If any suggestions of value have by chance slipped into this 
paper the author will be gratified. 
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CAN ALFALFA BE RAISED IN MAINE? 

By F. S.. ADAMS, Bowdoinham. 

I have been connected with the l\Iaine Dairymen's Association 
in various ways ever s:ince it was born, and, in fact, I was 
present at the birth of the or~·anization. It has always been the 
custom at our meetings, so far as I know, for the officers to 

assign subjects to members who have made a success of those 
lines. Surely at this time they have departed from that cus
tom, and have asked me to come here and tell you of my fail
ures. 

I have realized, as you all have, that the alfalfa plant is a very 
important food for al:l kinds of live stock. It is adapted fo 

feed all kinds of stock. The alfalfa plant itself is nearly a 
"Galancetl ration; it contains about the right amount of protein 
and carbohydrates. I think if we can raise it here in Maine 
we shal1 make a long stride in advanced ~lairying. 

I understood that alfalfa to be grown successfully must have 
some kind of bacteria. Some kinds of bacteria are all right; 
we neec' some kinds; other kinds are all wrong. The bacteria 
may be something like the inhabitants of this earth-some are 
good fellows and some have no place on earth except to make 
trouble. 

I was told that if I sent to New York and got some of the 
earth where alfalfa is grown, it would contain the necessary 
bacteria. I sent for it. It cost me about $5.00 delivered. I 
selected a piece of land I thought adapted to alfalfa. I under
stood it should be well drained for the best growth of this plant. 
They told me that in Arizona the roots have gone down as far 
as 12 feet, hunting for ·water. I selected a piece of land that 
~ thought would grow clover well; it is naturally well drained. 
I went out one moonlight night (like the old deacon who drove 
his trotting horse) and sowed on the alfalfa earth. This is the 
first time I ever confessed this to anyone. I understood it was 
necessary to have lime on the land. That I could put on in 
the day time, for it is quite a custom for farmers to use lime. 
I sent to one of the best. seed firms and told them if they had 
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alfalfa seed adapted to growing in Maine to send me five 
pounds. They sent it, and I cultivated this land the best I 
knew how, so that it was a good seed bed. I sowed the seed 
the last of May and watched it \vith interest. It came up all 
right and looked very well the first year. I was very much 
encouraged. That winter was unfavorable. You farmers 
know that we have winters once in a while that will kill out 
the clover plant. When the snow went off in the spring I 
was able to find only five alfalfa plants alive. I gave it t1p 
then and concluded that alfalfa under present conditions could 
not be raised in Maine. 

I do hope and have faith to believe that the men who study 
these things will develop a plant hardy enough to grow m 
1\Jaine. It has been grown in Asia ever since we have any 
history, and has been grown in some portions of Europe over 
two thousand years. It was brought to this country during the 
Spanish Conquest, and was introduced into the United State~ 
in 1854, brought from South America to California. It spread 
over that region and is now extensively cultivated in regions 
where irrigation is practiced. It has almost revolutionized the 
agricultural industry in Kansas and has made the farmers inde
pendent. 

Ques. Diel you sow the five pounds? 
Ans. I only sowed three-quarters of an acre. 
Q. Did you test the seed? 
A. It came up all right; there is no question about that, om: 

it did not live through the first winter. 
Q. How high did it grow? 
A. It got a good growth; it was high enough to get a gooci 

growth the first year. 
Q. What did you do with the five plants that survived? 
A. I plowed the piece up and planted it to corn with some 

other land. 
Q. Don't you think that was a mistake? 
A. I think so now. 
Q. You spoke of the winter being unfavorable, what were 

the conditions? 
A. Not much snow, and a good deal of freezing and thaw

ing in the spring; and the ground not well covered with snow. 
Mr. FRED J. ROSE, Bath.-When we came to our place we 
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found in one of our fields two or three alfalfa plants. Three 
ot four years later we plowed the field up and bought some 
seed of a local dealer and sowed alfalfa on it. It lived all 
right, and we have some that is still growing. We cut it in 
haying time and it was three feet high, and then again the first 
of September, and it was 28 or 30 inches high. It was not 
thick on the field, but scattered around in bunches a few feet 
apart. \Ve do not see any reason why it cannot be raised. 
I don't know where the seed came from that was there. Our 
seed came from Montana. 

Q. What kind of land did it grow on? 
A. Almost any kind; some gravel and some clay. 'Ne ob

tained our seed through a local dealer in Bath. We bought 
this spring what he had, about 200 pounds. We tested it and 
about one-third of it would grow. \Ve have about 2Yz acres 
plowed and will send west for more seed. All that we put on 
the land was some chemicals we mixed ourselves. We did not 
use any lime. \Ve mixed our seed as we would with any 
clover. 

Q. Did you cut it before it blossomed? 
A. Defore it was in full blossom. 
Q. Did you ever let any of it set seed? 
A. None to amount to anything. There were a few plants 

where we cut the second crop. \Ve did not gather it, but let 
it seed itself. The roots where we plowed were as big around 
as your finger and were tough to plow. We took up a plant 
a few years ago and sent it to the Experiment Station and they 
said there were some of the bacteria tubercles on the roots. 

DR. J\.IERRILL.-This subject was introduced into the pro
gram to set people thinking. We have those in our State who 
are making progress in raising alfalfa. And the very fact that 
personally I have seen alfalfa growing wild in Maine, and that 
it has been growing there for years, convinces me it can be 
grown in ?vT aine. 

It is true that every man should not attempt to grow alfalfa. 
If we did we would make many mistakes and retard the suc
ctssful growing of ~lfalfa in Maine. We have men who are 
beginning to grow alfalfa and all they need to ::>bserve is cau
tion. They need to secure good seed and follow the best 
methods. 
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I think this association should lend its encouragement to those 
p1en who are striving to be pioneers in the growing of alfalfa. 

DR. RAYMOND PEARL.-! do not know much about alfalfa 
but I would endorse what Dr. Merrill has said. It seems to 
me from what we know of the plant now, that there is no reason 
why it cannot be grown here, if we get the right kind of seed 
and learn how to grow it. 

It seems to me that the important step at the beginning is to 
make an effort to grow the seed in the state where it is raised. 
I think that Mr. Rose of Bath, instead of buying seed should 
make every effort to save seed from his own plants. The best 
seed is that which is acclimatized. 

A very important matter in growing alfalfa is the selection 
of seed. The best alfalfa grown in this country in the north
ern regions is the Grimm, grown in -Minnesota, which came 
from chance seecl brought from Germany, and has established 
itself and grows there without difficulty. 

Explorers of the United States Department of Agriculture 
are sending into this country alfalfa seed from Siberia. It is 
grown there under conditions harder than they are in this State. 
Anyone interested in growing alfalfa in this State should get 
into communication with Dr. Piper of the United States Agri
cultural Department, and he will, so far as the supply admits, 
be glad to send samples of Siberian alfalfa seed to try out in 
this State. After it is established they should save seed from 
the plants grmvn here in Maine. 

Mr. G. E. BARNES.-It seems to me that if a few farmers 
who are interested in growing alfalfa would meet and agree 
to sow it on different kinds of ground and keep the seed, it 
would help to find out the kind of soil we need to raise alfalfa 
and whether it can be successfully raised or not. We should 
get the seed from some climate as near like ours as possible. 
I am ready to sow an acre. 

l\Ir. REDMAN.-This past summer I had occasion to visit 
many farms in Michigan and in Ontario. I found the climatic 
conditions and the soil about the same as in Maine. I believe 
we can raise alfalfa in Maine when we get ready to do it. 

I am very glad to see this discussion come up here, for I 
believe we need the plant in the State, and here is the place to 
do something for it. 
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Q. I was going to ask Dr. Pearl if the nature of alfalfa and 
the nature of common clover are not quite a lot alike? \Voulrl 
not soil that would spontaneously raise sweet clover be a good 
soil to raise alfalfa on? 

DR. PEARL.-! think that would be the best place to try it 
first. I think it is probable that alfalfa is harder to grow than 
sweet clover. It is not so hardy and will not stand the same 
treatment. The idea of growing it on sweet clover land is a 
good OHL'.. 

REFLECTIONS ON SOME RECENT DAIRY EVENTS. 

By GEo. M. W:m'rAKER, Sc. D., Chief l\farket Milk Section, 
Dairy Division, Bureau of Animal Industry, National Depart
ment of Agrirnlture. 
One who has read New England newspapers during the last 

year rn;ght think that New England milk producers are subject 
to oppression and abuse which are peculiar to New England. 
But those of us who are so situated as to study the milk field 
in a national way fincl the same unrest existing all the way across 
the continent. Producers for the New York market and for 
the Chicago market are also sure that they are the victims of 
the extortion of powerful corporations and of bad local con
ditions. In the state of Vl ashington on the Pacific coast the 
milk producers for the cities of Seattle and Spokane have the 
same discontent and bc:lieve that there is no profit in the pro
duction of milk. I have fo11ncl many southern milk producers 
retailing their own product at IO cents per quart and grumbling 
at their circmnstanccs as peculiarly Lael. If New England con
cLtions are bad it is not the result of local hardship or oppres
sion but of nation-wide causes. 

This state of affairs may well attract the thoughtful study 
c,f friends of the dairymen in all parts of the country. vVhat 
are the facts? J. l\L W. Kitchen, M. D., of New Hampshire, 
iP a letter to the Country Gentleman, October 6th, 1910, said: 

"It is a fact that American agriculture as a whole is not pros
perous . . . farm hatred has become widespread; . . . so 
far as the rank and file of farmers arc concerned no pursuit in 
the whole land pays c,o little return for the labor, brains and 
capital expended as does farming." 

Is this true? Is it applicable to dairying? Is the dairy busi-
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ness of today a losing proposition? Is the average milk pro
ducer running behind financially? Is he failing to get such a 
return for his labor and capital as similar amounts of labor, 
skill and capital return in other occupations? If so, why? If 
it is found that the average dairyman is losing money, are any 
dairymen doing well? If so, what is the difference between 
them and the unsuccessful? 

It is noticeable in this study that there seems to be more 
unrest among the producers of market milk than among the 
producers of milk for butter and cheese factories or for the 
manufacture of butter and cheese at home, even when the re
turns are the same. At the outset, therefore, it is interesting 
to consider certain elements of human nature and certain psy
chological facts. It is characteristic of human nature for those 
in moderate circumstances to be somewhat distrustful and criti
cal of those whom fortune has favored, especially when persons 
of the two classes have business relations with each other. A 
person keeping only 8 or IO cows and selling milk to a powerful 
corporation easily develops suspicion and discontent, and in 
that frame of mind he cannot look at the situation logically or 
judicially. He may possibly be making a larger per cent of 
profit than is the prosperous middleman, but his dairy business 
is so small that he cannot make a living; while the aggregate 
profit of the middleman may be enormous on account of the 
size of his transactions, even if the per cent of gain per quart 
is comparatively small. °VIThcn a number of such producers 
discuss their common and often actual grievances there arises 
the contagion of the crowd, and the grievance may be exag
gerated and gain force as it attracts larger numbers. Then the 
demagogue politician, the thoughtless sentimentalist, and the 
superficial friend of the farmer come to the front-with pro
fuse solicitude in his behalf, and all kinds of schemes for 
help ( ?) , but possibly misleading him after all. Meanwhile 
he is in such a discontented frame of mind as easily to fall 
a prey to plausible sophistry. If he is not making satisfactory 
gains it is easier to attack middlemen or railroads than to study 
his own methods. 

There should be honest effort on the part of dairy leaders 
to examine the situation, to investigate for the purpose of 
digging out the truth, and then to bring what information they 
get to the real help of the milk producer. 
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Last winter while discnssion as to conditions attending the 
prodnction of milk was at its height, evidence was adduced in 
a nnmber of places as to the cost of keeping a cow a year. 
These figures so far as they came within the range of my 
investigations, varied from $40 per year to $186. The lowest 
figure was given at a meeting of the Michigan Dairymen's 
Association by a gentleman who hires all of the labor necessary 
to nm his dairy and keeps a systematic set of books. The 
highest figure ,vas made by a prominent 2\fassachusctts dairy
man of considerable experience, before a legislative commis
sion on the cost of living. \i\Then the statements of practical 
gentlemen based upon ,vhat purport to be exact figures, vary 
from $40 to $186 per year, there would seem to be need of 
instrnction either in bookkeeping or milk production before we 
try to reform the middlemen or railroads. Professor Sanborn 
of New Hampshire testi ficd before a M ~ssachusctts legislative 
committee that it cost h-im $122 per year to keep a cow. Mr. 
n. \V. Potter of Massachusetts pnt the figure at $161, but he 
ir:cludecl family groceries, pew rent and grange dues in the cost 
ot keeping a cow. A prominent Ohio dairyman at a meeting 
of the X orthcrn Ohio J,.filk Producers' Association stated the 
annual cost of keeping a cow at $82. Edwin Van Allstyne 
before the New York Dairymen's Association placed the figure 
at $80, and J. G. Schwink before the Connecticut Dairymen's 
Association at $136 and $141. Among the college professors 
Profcsrnr \Ving of ":'-Jew York places the cost at $79, Professor 
Erf of Ohio at $roz, Profe,sor Hill of Vermont at $107. 

The cost of feed, alone, is given by various people at from 
$35 to S142 per year. The Ohio gentleman above referred to 
says $4 [; Professor Wing of N cw York, $47; Professor Erf 
of Ohio, $59; President Abbott of the New England l1dilk 
Producers' Association, $74; :-Ir. Van Alstyne, $59; average 
cost in "\r aine Cow Test Associations, $46. Some investiga
tions by the Ohio Experiment Station among dairymen in that 
state gave a range of from $25 to $58. The dairy department 
of the Connectirnt Agricultural College says the expense of 
keeping a cow a year, other than feecl, is S45 ; the Ohio depart
ment says $43. The Obio dairymen quoted above, $23 to $40. 

From this it will be seen that producers arc almost hope
lessly at sea as to the cost of keeping a cow a year. These 
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wide variations in statements of those who claim to keep sys
tematic accounts are clue to several factors: 

First. Conditions vary. It may be cheaper to keep a cow 
in 1'I ichigan than in New England, but not enough cheaper to 
explain the difference between $40 and $r86. 

Second. \,\There a farmer is engaged in general agriculture
for instance selling potatoes, apples, poultry, eggs, and milk, 
the whole business being considerably mixed with domestic and 
personal expense-it is difficult to separate from other items 
and clctcrminc the cost of keeping a cow. 

Third. :\f any producers are paying the higher prices because 
they put too much expense into feeding their cows. A pro
ducer for the Chicago market in a recent newspaper article 
showed how many dollars a clay he was losing by selling milk 
to the big wholesalers in Chicago, of whom he was very critical, 
even abusive, for not paying him a living price. It was cost
ing him $135 per year per cow to keep his herd, but he had 
no silo and a considerable portion of the feed was hay and corn 
meal, a poorly balanced and expensive ration. Where ensilage 
can be secured and where the ration can be balanced by some 
home-grown leguminous food, such as peas, soy beans, clover 
and similar crops, the cost will be materially reduced. One of 
my assistants when visiting a dairyman in New Orleans, who 
has a herd of 86 cows, proved to him how he could save $2,400 
per year by substituting alfalfa for some of the more expensive 
protein feed he was using. 

Fourth. :Many per~ons, even those who keep accounts, do 
not know \\ hat items of expense are properly chargeable to 
keeping a cow, or how to interpret a balance sheet. It seems 
to me that the items to be considered in discussing the economics 
of milk production arc labor ( including any help of wife and 
children), feed, housing, including use and depreciation of 
cow-barn, depreciation of the herd, allowance for sickness and 
accidents to the herd based on experience of a period of years, 
incidentals such as wear and tear of utensils, delivery, cost of 
maintainig bull, taxes, bedding, veterinary bills, etc., and also 
a reasonable interest on the investment, 6% being none too 
much when the care ancl responsibility of the business is con
sickrecl. Personal and family expenses have nothing to do 
with the case. The labor account should include a return to, 

13 
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the proprietor for hi:,, skill as a superintendent as well as for 
the manual labor which he performs. \Vith these items of 
expeme if the income equals the outgo, it does not mean that 
the dairyman has rnacle nnthing-it means that the dairy has 
furnished a home market for much home-grown produce, has 
paid a fair rental on pasture and dairy builclings, has given the 
farmer a reasonable salary, possibly has provided employment 
for mrn1bers of his famil_v, and has returned 6:/o on the invest
n,ent. 'vVhat more c011lcl be asked? And yet such is the con-
fusion of thought relative to farm accounts tbat you will find 
some very intelligent persons claiming that when, with the 
items which I have named as expense, the a-~count balances, 
nothing has been made. At a hearing last winter in tf assa
cb.usetts one speaker claimed that the milk producers of: N"cw 
England are ruined and do not know it. There is no such mis
understanding in the bookl-ceping of a manufacturing company 
or in c.n investment in dividencl-paying stocks. .\ writer in a 
recent issue of the Sat11rday Evening Post says: "One may 
search the files of the farm periodicals in vain for a farm lnl
-ance sheet properly c'O called. Of all kinds of lrn,ine0.s done 
in the United States then'. is none conclnctccl in a more hap
hazard ,vay or with les,. knowledge of actual re"ilts than farm
ing." 

Applying my classi[ication as above to Professor Sanborn's 
figures the result: is as follows: 

COS'f <W COW PER YTtAR. 

Feed 
Labor (including delivery of milk to R. R. 

station) ............................. . 
Owner's manageriial service .............. . 
I-lousing .............................. . 
Depreciation and risk on cows .......... . 
Incidentals ............................ . 

Total ............................ . 

25 00 

5 00 

6 00 

12 00 

I 75 

$122 65 

On this showing of expense, crediting 6,000 pounds of milk 
per cow at 4 cents per quart, and the manure, there was $8.83 
per cow to the good. If the dairy investment-not total farm 
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im~estment-for co,Ys, barn, rnilkhouse and utensils, averaged 
$100 per cow, the dairy paid a profit or dividend of 8.33%. 
This is more than the income from ordinary investments. The 
profes~or says it is not a great profit for the skill and risks 
i11voh·ecl, which is true. Dut he has included in his expense 
account $5 per cow for owner's skill and in addition what he 
thought was proper for risk. 

You will recognize that here is a problem of considerable 
magnitude when practical men keeping accounts vary all the 
way from $40 to $186 in their ideas as to the cost of keeping 
a cow a year. It would hardly be possible to find any other 
business ,vhere the cost of production by different manufactur
ers woulcl vary in the ratio of 40 to 186. It is impossible to 
conceive of such a condition in railroading, in cotton mam1-
factnring or in anything else; and such figures incline us to 
emlor~c the expression of Sir Horace Curzon Plunkett, who, 
after a tour of investigation in this country, saicl that "the weak 
point in American rural economy is the failure on the part of 
frrrners to aclopt good business methods." 

Dut this is only a part of the problem. Cows in regular 
working dairies are annually producing all the way from 3,000 
pounds of milk ancl below, up to ro,ooo pounds and even more. 
Exceptional animals have gone to 27,000 pounds. The whole 
problem, then, as to the cost of a quart or of one hundred 
pounds of milk is something like this: If it costs from $40 
to $186 to keep a cow a year and if a cow produces from 3,000 
to ro,ooo pounds of milk a year, ,vhat is the cost of a quart of 
milk or of one hundred pounds of milk? 

And with such variations in procluct the thought again comes 
to mind that the business encl of farming is much neglected. 
And with such uncertainty as to precise data, the expense of 
producing milk becomes something of an enigma. 

Professor Ed of Ohio says that if it costs $102 per year 
to keep a cow and if the cow gives 3,000 pounds of milk per 
year the cost is 7.3 cents per quart; if 4,000 pounds per year, 
5.5 cents per quart; if 5,000 pounds per year, 4-4 cents per 
quart; if 6,000 pounds per year, 3.6 cents per quart; if 7,000 
pounds of milk per year, 3.1 cents per quart. Here there is 
a range in cost of from 3.1 to 7.3 cents per quart, depending 
entirely on the amount of the product, the cost of keeping the 
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cow remaining the same. Professor Haecker at the head of 
the dairy department of the Nebraska Agricultural College 
substantially confirms this point when he says he knows of 
farmers on · farms almost adjoining where it costs one twice 
as much to produce milk as the other. 

The milk agent of the Delaware and Hudson Railroad re
cently told me that there are shippers on his line of road whose 
annual product is as low as 2,780 pounds of milk per cow and 
that the shippers at one station representing I ,400 cows sold 
an average of 4,200 pounds per cow. Ex-Governor Hoard has 
developed a herd that averages 8,000 pounds per cow a year. 
Who can tell what is a fair price to receive for milk under 
such varying conditions ? 

Taking up some statements as to the cost per quart of pro
ducing milk, the secretary of the Massachusetts Board of Agri
culture estimates, as reported in the papers, that the cost of 
producing a quart of milk is 5 cents for feed and I¼ cents 
for labor, depreciation, incidentals and interest on the invest
rnents-6¼ cents in all; while Mr. Robert Edkins at the meet
i11g of the Pennsylvania Dairy Union estimated the cost to 
him at less than half that amount, or 3-j-- cents. He says the 
cost of keeping a cow a year is $r 52 but the average yield of 
the cows in his herd \vas 9,500 pounds. 

\i\/heri intelligent, business-like men who keep books are so 
hopeles,:ly apart as $40 and $r86 as to the cost of keeping a 
cow a year, or 3 cents ancl 6¼ cents as to the cost of a quart 
cf milk, it might seem foolish to urge more attention to book
keepin'.; or to utter any criticism because so many entirely 
neglect it. 

At a hearing before the attorney general of the State of New 
York it ,ns noticeable how few farmers had definite state
ments ;c,.s to the exact cost of milk production. One man 
"believe,!" that a fair profit might be obtained by selling milk 
for Ji.ye months of the year for 3 cents and for 5 cents for the 
rcrna111mg- seven. Another said, "I think it has cost me about 
3¼ to cents to prorlucc milk." Another gentleman said, 
"I c~nnot say how much it costs me to produce milk per quart, 
but I should tlzink that it costs about 4¼ cents." Another gen
tleman said, "I have no figures, but it is my opinion that it cost 
me from 3¼ to 3 r-3 cents to produce a quart of milk during 
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1909." Another gentleman put the cost of production at 2¾ 
crnts, and another at 3 cents, and another at 4 cents. I am 
forced to admit that these guesses varied less than the more 
carefully prepared figures of the others noticed above. The 
New York producers' estimates ranged from 2.75 cents per 
quart to 4.38 cents, with an average of 3.51 cents. 

On account of the high cost of milk, clue to too expensive 
feed and to cows of low production, probably many dairymen 
are losing money and are justified in feeling discontented. 
Even if the average dairyman is losing money the business 
may be a good one. An Ohio Experiment Station bulletin 
says: "A large number of dairymen in Ohio are not making a 
profit on a part or all of their cows," but it gives the items of 
one dairy which is paying a profit of $46 per cow. The Illinois 
Experiment Station selected 25 cows that make as much profit 
a,- 1,021 ordinary cows. Organizing to resist the undue greed 
of middlemen while very desirable is therefore not the only 
thing to be clone. Should we not get busy with these common 
cows and make a study of the cost of production? Is it any 
wonder that dairy leaders are urging milk producers to weigh 
the da;ly product of each cow, to form co-operative associa
tions for doing this work and for studying the most economical 
way of feeding, and to keep no cows except those that are profit
able? And when it is proved to the average farmer by the 
experience of those who have gone into these associations that 
there is good money in it, is it not surprising that any hesitate 
or refuse to join the movement? 

Notice the following results .of the test, showing a year's 
record of a good herd, 1907. :Michigan Cow Testing Asso
ciation. 

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

I I 

' 
I Hetnrns for I Food Cost orl ;'lo. Lbs. Av. i Cost of \ NPt 

Cow Milk Test Feed Proiit $1 in feed 100 lbs. rnilk 1 
! ! - ----- --~-- ----------

I $37.17 

I 

1 6,547 5.3 $61.20 $2.65 [)7 

2 7,009 4.9 37.02 6' .32 2.66 5:1 

3 6,397 4.9 
! 

36.21 55.89 2 51 57 

4 7,912 5.0 I 36.60 79.41 3.17 46 

5 6,280 4.8 I 
' 

36.08 48.30 2.34 57 

6 6,579 5,4 

I 
37.60 61.36 2.63 57 

7 3,120 4.8 25.23 15.83 1.63 81 
I 

Av. for 

I I I $35.98 I I I 12 mos. 6,416 5.0 $56.10 $2.56 56 

--
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Contrast the above with a year's record of a poor herd, 1907, 
by the same association. 

No. I Pounds I Av. I Cost of I Net I 
Returns 

Cow Milk Test Feed Profit for $1 n 
feecl 

1 3,716 3.3 $28.85 $5.82 $1.20 
1.52 

2 4.835 3.2 29.89 15.41 
1.46 

3 4,532 3.6 31. 75 14.55 
1.14 

4 3,677 3.5 32.11 4.44 
1.09 I 5 3,469 3 .5 31.37 2. 73 

. 77 
6 2,066 4.2 3l.37 -

1.03 
7 3.135 3.3 27. 7G .87 

1.16 
8 3 .411 3. 7 31.02 4.88 
-- ------ --- ---
Av. 3 5 3. 5 $30.52 $5.17 $1.17 

\ 

The cows in the good herd produced an average of 6,416 
pounds of milk for the year and returned $2.56 for each dollar's 
worth of feed. The second herd returned only 3,605 pounds 
of milk per cow and $r.r7 for each dollar's worth of feed. 

Notice the following improvement in ten years in a Swedish 
herd as a result of systematic weighing and record keeping. 
Lundatrakten' s Cow-testing Association, Sweden. 

Average Average 100 feed units gave 
number number 

Year lbs. lbs. 

I 
milk per butter Lbs. Lbs. 

cow per cow. milk butter. 

!st year 6,890 236 266 9.1 

2nd year 6,582 225 268 9.1 

3rd year 7,357 256 294 10.2 

4th year 7,692 268 319 11.1 

5th year 7,653 256 336 11.2 

6th year 8,268 277 338 11.3 

7th year 9,155 307 352 11.8 

8th year 9,338 324 353 12.3 

9th year 9,183 319 355 12.3 

10th year 10,064 345 366 12.6 

I 
-----
· Increase 3,174 109 100 3.5 
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Look at this picture drawn by Dean A. F. \Voods of the 
Minnesota Agricultural College at the Farmers' National Con
gress last October, describing an inspection visit to a dairy 
farmer : "The stable was airy and fairly well constructed. 
It was clean and accommodated about 20 cows. The cows 
were in the barn and appeared to be an average grade herd. 
I saicl to my companion, 'Here is a man who is making money 
out of his dairy.' 'Ne asked the owner what his cows aver
aged and he replied, 'I don't know, I guess about IO or 15 
quarts.' \Ve asked him how much butter fat? He did not 
know. He never had his milk tested. We asked him his feed
ing ration, but found that was indefinite and not measured, and 
no account was taken of the weight of the cow or of the milk 
she was giving. He had no silo and did not believe in silage. 
He shipped his milk to the city and received an average price 
for it. He did not know whether he made or lost on his dairy 
operations. He never figured exactly. He doubted if he was 
making very much." 

This problem of varying cost has an important bearing on 
the question of what is a fair price to be received for milk. 
A producer has no right to ask the public to pay him for un
economical and unscientific methods. If one man can produce 
milk at 3 cents a quart while it costs another man 7 cents, has 
the latter any legitimate cause of complaint if the wholesale 
price is fixed at 4 cents? 

In this discussion let us not be confused by the use of the 
word "average." In the opening, I asked if the average dairy
man is successful? Often he is not, in view of figures pre
sented above as to the wide range in cost of keeping cows and 
in their product. But that proves nothing against the busi
ness. If only a small minority keep the cost of producing 
milk clown to where a profit can be made, no argument can be 
drawn against the dairy bu~iness by reason of the failure of 
the majority. 

Can a dairyman keep the cost of keeping a cow down, and 
the amount of production up to a profitable point? I believe 
many-some right in this audience-are doing it. 

Another subject of much interest growing out of recent 
milk agitations is the attitude of many producers toward the 
middlemen, ancl a failure to realize that then· are legitimate 



200 AGRlCULTURE OF MAINE. 

expenses of distribution and transportation. Y ct it is com
mon to criticise middlemen without discrimination. A quart 
of milk or a pound of butter at the farm in Maine has as much 
nutritive value as on the consumer's table in the suburbs of 
Boston, but its commercial value at the farm in Maine is 
almost nothing until to the expense of production has been 
added the expense of transportation and distribution. With 
these three, the product at the consumer's door has a greatly 
enhanced commercial value. And it seems to me that a reason
able number of middlemen and of transportation companies are 
necessary, and even entitled to be considered as producers. 
There is much confusion of thought concerning conditions 
where a producer retails his own product. If he is situated 
so favorably as to distribute what he raises, say, market milk, 
directly to the consumers, does it not cost him something for 
his time or the time of his hired man in delivering the milk, 
and for the wear and tear of team, bottling, the loss in bottles, 
and the bookkeeping? If the producer combines the function 
of retailer with that of producer, the larger amount of money 
tbat he receives is for production ancl also for distribution. 
That larger sum may mean no more income to him as a pro
ducer. A man doing t\vo kinds of business should make more 
money than if he has only one business. If he does not get 
enongh more for the milk or butter to pay the cost of distribu
tion and a little profit on that, he would be better off to whole
sale his product. Not long since I read a newspaper article 
urging butter producers in the vicinity of our large cities to 
retail their product directly to consumers, the article saying 
that "the producer conic! get 5 cents a pound more for his 
butter and in many cases his wife conic! do the work of deliv
ering it." It seems to me that that way of looking at the case 
is entirely fallacious; if the wife delivers the butter an allow
ance should be macle for her time and for the use of the team; 
aci a sound business propo~ition it is entirely wrong to say that 
the farmer "gets 5 cents extra for his butter" because his wife · 
delivers it. I should like to see consumer and producer brought 
nearer together to reduce the expense of transportation and 
distribution. If there is a profit in distribution I should like 
to see the farmer get some of that as well as any profit there 
may be in production. But wme one has got to distribute the 
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products that are manufactured whether on the farm or in the 
factory. Distribution is attended with expense and the expense 
is as legitimate as any item of expense in production. There 
may be too many middlemen and they may get an undue share 
of what the producer pays. Those things are evils that should 
be treated specifically; but the blind, indiscriminate abuse of 
middlemen does not appeal to me. In some lines of business 
the middlemen become extremely skillful and are entitled to 
some credit intermingled with criticism. It is skill of no small 
ability to collect from thousands of New England producers 
the daily milk supply for three-quarters of a million of people, 
always enough to go around and with no loss-causing surplus, to 
arrange for the sanitary transportation of that product, to re
ceive it in the city on time every morning including Sundays 
and holidays, to distribute it clean, pure, and safe to hundreds of 
thousands of consumers every clay, to collect the bills and make 
prompt and regular payment to the producers. How many here 
,voulcl care to undertake the job? And is it not proper that 
skilled labor of this kind should have a reasonable return? Sup
pose the farmers undertook to do this co-operatively ( and I wish 
they might) the same skill and experience would be required in 
buying milk, in collecting it at railroad stations, in running 
trains, in caring for the milk on those trains, in bottling, in ar
ranging a city distribution system, in delivering it to the con
sumers, in collecting the bills and making returns. And I imag
ine it would be very nearly the same whether it is clone by some 
one who is regarded as a "malefactor of great wealth" or by th~ 
producer h=mself. 

A third matter that has interested me much in connection with 
events of the past few months relates to the sanitary phase of 
the question. Opposition and skepticism still exist in the minds 
of many milk producers, and fallacious arguments are still used 
te prevent what seems to me to be a proper safeguarding of city 
milk supplies from the sanitary standpoint. I have spoken on 
this subject at previous meetings of this association and it has 
also been ably handled this forenoon by another speaker ; there
fore I will not dwell on it long at this time, but I see no reason 
to retract or modify what I have said on this subject on other 
occasions. As the years go by, increasing experience and study 
are confirming the necessity for and reliability of the tuberculin 
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test both as a matter of economy to the farmer in having healthy 
animals and as a health measure in rendering the product pure 
and safe. The part which milk may play in the dissemination 
of contagious diseases is made more certain every year, as is the 
deleterious influence of common, dirty milk reeking with bac
teria, even though skeptics may say that some of these bacteria 
are harmless. With increasing recognition of these facts a gen
eral improvement is being made all along the line; many dairy 
progressives are taking advanced sanitary steps and usually they 
are well satisfied with the results. "I do not see how I could 
have clone business under old conditions," said a farmer to me 
not long since, who had recently put additional windows into 
his stable, whitewashed it and made other improvements. "The 
satisfaction of having a pleasant, bright, clean place where I 
must spend much of my time during the winter has amply paid 
me for the changes I have made," was the evidence of another. 
But there still remains a little of the reactionary influence which 
sees no advantage in modern progress. Sometimes the dairy 
stand patter gets back at the scientific world. by claiming that it 
is under the domination of a thirty million dollar pasteurizer 
trust, or other similarly foolish charge. We still occasionally 
hear of farmers going out of business because they cannot afford 
the expensive ( ?) changes ordered by city boards of health, al
though the cost of the change from producing dirty milk to 
clean milk, from dangerous milk to safe milk, is not an expensive 
proposition and has been greatly exaggerated. "There will be 
a milk famine in this city," said some of the producers for the 
District of Columbia market, "if you require all cows producing 
milk to be tuberculin tested," but very few persons take such 
statements seriously. 

Finally, and in conclusion, I would say, that if I have taken a 
more pessimistic view of the business. acumen of the average 
milk producers than will make this address popular, I am sorry. 
I have tried to speak the truth fearlessly and I think that facts 
will warrant every assertion I have made. Sometimes a word 
of friendly suggestion or even criticism, may be more useful in 
the long run than gushing flattery or abusing the other fellow. 
I believe a spirit of progress is in the air and that conditions are 
changing for the better, especially in this State. With such in
structors as are found in the Agricultural College and Experi-
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ment Station, with such leaders as ;-.1 r. Gih,1an, l\fr. l\ferrill, l\fr. 
Hunton, the president of this a,;sociation, and others, the trend 
here is in the right direction. I3ut much remains to be clone. 
Those of yon ,vho are living ten years from nc,w and have 
opportunity to look Lack to avcra;.;e methods of today, will do 
so ,vith a smile at conditions that prcvailerl way back in 19ro. 

Officers ,vere elected as follows: President, VI. G. Hunton; 
vice president, L. E. l\Icintire; secretary, Leon S. :Merrill; treas
urer, R. Alden; trustee, vV. K. Hamlin; memLer of advisory 
council of Experiment Station, R. Alden. Voted, that the cor
rrsponcling secretaries be appointed Ly the executive committee. 
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DEl\IONSTRATION IN JUDGING MILK, CREAM AND 

BUTTER. 

By PROF. P. A. CAMPDELL. 

In scoring dairy cows, beef cattle, horses or dairy products, 
you must have in mind an ideal by which you are measur
ing. For instance, -if you are scoring butter for flavor, you say 
that 40 is perfect so far as flavor is concerned. You taste this 
butter and find that it does not come up to your anticipation of 
·what perfect butter should be, in its flavor. 'vVe will say that 
it comes up to within an eighth of what you think is perfect. 
One-eighth of forty is five. The score which you should give 
that butter on flavor woulcl be 35. If on the score card for 
ndk 45 is allo,yecl on flavor, ancl the sample you are scoring 
comes up to within a ninth, the score yon \Youlcl give to the milk 
for flavor would be 40. 

Just a word relative to the flavors we have in milk, cream and 
butter. Perhaps we wonder where the flavors come from in 
butter,--! mean the undesiraLle flavors. If we stop to con
sider this for a few moments, we will have to start back with the 
cow, ,vhcther the flavors are in the milk, cream or butter. \Ve 
know that the desirable flavors, aroma, etc., are dependent large
ly upon the food that the cow eats. It is also true that some of 
the wry undesirable ta,tes which we get are dependent upon the 
foocl which the cow eats. Therefore it is necessary that we take 
those things into consideration, if we are dairymen. I do not 
know anything about the milk and cream ,rhich you have here, 
but it ,di be very strange if some of the~e samples will not give 
you a cfotinct flavor of ensilage or turnips, or perhaps ragweed 
in the oat foclder, and you will get sometimes, a sharp. bitter 
twang. It may be the cows have been feel dry corn stalks just 
previous to milking and the dust from them gives a flavor which 
i~ not particularly bad !mt is unc)esiral!le. \Vhat I mean is this.
if in anticipation of getting through your chores earlier you 
throw out the silage before milking and the atmosphere is per
meated with the silage odor, the chances are very strong that 
the taste will be incorporated in the milk. I have known people 
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to say that the cows ate those things in the field and the odor 
was not in the atmosphere of the barn but you could get it in the 
cow's breath. I think, although we cannot say authentically, 
that the taste comes not only from the cow but from the food. 
If the odor of the food is in the atmosphere of the barn or if the 
cows have recently eaten this kind of food, the flavor will be per
ceptible in the milk. Milk is very susceptible to odors and great 
care should be used in regard to these things. There are some 
other flavors which perhaps are not quite as pleasant as those 
which come from the food,-what we call barny flavors. These 
get into the milk and cream and later into the butter. These are 
of course the result of a piece of manure or a hair from the 
cow. Sometimes it comes from the bedding. They are easily 
recognized, and of course from the dairyman's standpoint in or
der to keep the milk and cream and butter entirely free from 
them it is necessary to use precaution. This flavor does not 
necessarily come from the fact that the manure drops into the 
milk. Frequently we get it from the fact that the Earns are 
poorly ventilated. The odor arising from the gutters gets into· 
the milk while it is being drawn from the cow. 

Again, we get sometimes a musty flavor in milk, cream and 
butter; more particularly in the butter, which comes, of course, 
from storing it where the atmosphere is not clear, where the 
ventilation is not good, or from churning the cream in a churn 
that has not been used for some time; or it may come from put
ting the butter away in the refrigerator or in the pantry on a 
shelf that has not been carefully scalded. In regard to the but
ter, there are other factors which come in to give it an off flavor. 
One which perhaps we have noticed more particularly this fall 
than any other is what we might term old cream. \Ve get in 
scoring butter a considerable amount of this taste which is easily 
recognized and which perhaps can be better designated by the 
term stale than anything else. That simply comes about from 
the way in which the cream is ripened. 

The texture of the butter is what you perhaps recognize as the 
grain. Butter to be at its best should be such that when a piece 
is broken off it shows a rough surface similar to broken steel. 
\Vhen the butter as we look at it seems to be waxy and firm, we 
would speak of it as having a good texture, a good body. That 
is, it should be free from all salviness and conditions of that 

kind. 
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There are fifteen points allowed the color of the butter, and 
this is something that must be taken into consideration. The 
normal color of butter is a straw color. The various markets 
allow a different gradation of colors. Sometimes we get a cream 
which naturally is rather darker than the straw color and the 
butter ought not to be scored off in natural coloring; but if but
ter is very, very light, this should be taken into account. It 
is the dairyman's business to endeavor to have his butter uni
form in color throughout the year. Those are the things which 
help to keep up your market. The butter should be of the same 
color all the way through. It should not be yellow in some 
places and white in others, or mottled, as we commonly term it. 
Sometimes this occurs when the butter makers have been care
less in washing the butter and particles of the buttermilk have 
been left in it and when the salt was added the casein portion 
was precipitated, with the result that we get a mottled or 
streaked butter. Sometimes it is the result of the cream not 
being carefully strained after it has been ripened. There are 
several reasons why we get this mottled butter. If you find but
ter of that kind you must score it off, it is not perfect. 

Now in regard to the salt. Salt is put into butter to give it 
flavor, not as a good many people think, because of its antisep
tic properties. The amount of salt that you will acid to the 
butter will not help very materially in keeping it. If you put 
in enough salt to do that, it will be salter than the average mar
ket demands. So if you get a good medium butter, so far as the 
salt is concerned, so that the crystals do not stand on the out
side and when you take the butter into your mouth you get no 
granular results, you might say it is all right. The salt usually 
imparts to the butter a desirable flavor, but if it has been care
lessly stored and has become musty it will give the butter one of 
those undesirable taints which has to be scored off in scoring 
the butter for flavor. 

Under general appearance, of course you must take into con
sideration the way the butter appeals to you, the way it looks; 
whether it is in a nice condition to put on the market, or whether 
it has crystals of salt or water on the outside, is poorly printed 
or is unattractive in various other ways. 

In the judging of milk and cream you will see that 15 points 
are allowed for acidity and ten points for bacteria. Of course 



in your judging work it will be impossible to carry througli those 
tests. It would take a couple of clays to cleter!71ine the bacteria 
and considerable chemical work to determine the acidity. All 
the acidity you can determine is in the taste and that would nat
urally come under the flavor. In judging for general appear
ance, you \vill note the foreign matter ancl the unattractiveness. 
A nice clean bottle, with a paraffined pasteboard cap is what is 
generally considered to be the desirable type. One with a metal 
cap, although the pasteboard cap is underneath, necessarily has 
to be scored to a certain extent on general appearance, because 
1110°.t of our dairymen at the present time do not recognize this 
as being desirable. There is also the possibility that more or 
less dirt collects around the i\·irc,-that the bottle i~ not entirely 
sterilized. 

Under foreign maltcr you will haYe to designate or note the 
cli rt ''" hich is in the milk. You v,ill look through the microscope 
a1 the bottom of the bottle to determine whether there is sedi
ment or not. The chances are ·,hat you ,vill find some fine sedi
ment awl yon may find ~;ome large particles. Y ,m may occa
sionally find some pieces of straw; this i,. not at all uncommon. 
You may find a cow hair and I have sefn in one or two instances 
an eye ,rinker. These things of course :ere foreign particles 
which must be considered, and you will have to score off ac
conlingly. As most of us here arc dairymen. it might be well 
to consider how we keep the sediment out of the milk. It 
means, of course, in the first place, clean cattle, a clean at
mosphere in the barn, free from clust particles, a clean man to 
do the milking and careful straining. I think that if yon use 
absorbent cotton and cheese cloth in sufficient amount practical
ly all of the sediment so far as you can see it by looking at the 
bottom of the bottle, after it has been standing for ten or twelve 
hours, can be kept out of the milk; but I think there is another 
source of contamination which we frequently do not take into 
consideration, and that is, after the bottles are washed there are 
perhaps some dust particles floating in the atmosphere. They 
frequently get into the milk and cause a sediment, which is en
tirely foreign to the dairyman and at the same time is very no
ticeable. 
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CREAMERYMEN'S SESSION. 

W. K. HAMLIN, South Waterford. 

This is what we have commonly termed the "Creamerymen's 
Hour." I think likely many of you do not know much about the 
Creamerymen's Association, what they are doing and what is 
their purpose. In a very few words I will undertake to tell you 
something about why we are here. Seven years ago the seventh 
clay of last July a few of the creamerymen by invitation of our 
Commissioner of Agriculture met in his office here at Augusta 
to consider some way to create a better feeling, a feeling of co
operation between the creamerymen and their patrons, and to 
consider means of promoting our dairy interest. I will give 
you our declaration of purposes as nearly as I can. The pur
pose of this organization is to raise the standard of quality of 
dairy products and to promote the interests of dairying when
ever ancl wherever possible in the State. I am aware that a 
good many look on the organizing in this way as a means of 
squeezing the patrons a little, but this is not so. We are not a 
combination for putting clown the price of cream or for raising 
the price of butter. V\/ e are a combination to produce better 
butter by every means in our power ancl better dairy products in 
every line. \Ve meet to stucly over and devise ways and means 
to bring: that about if poss.ible. 'vVe are a combination for the 
const1111er'~ interest, to adopt any means within our reach to 
produce butter more cheaply; we are a combination to try to 
devise ways to produce cream cheaper, so that the patron may 
get more out of it. I sometimes think that we are working 
harder and more persistently for the benefit of the patrons than 
they arc for themselves. I am not going to take up your time 
longer as we haye some good things on the program for you. 
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OPPORTUNITIES FOR PROFITABLE DAIRYING IN 

MAINE. 

By C. E. HENRY, Pittsfield. 

I wish to bring before your minds at this time three illustra
tions of lost opportunities as given by the Rev. Dr. Conwell of 
Philadelphia in his noted lecture entitled "Acres of Diamonds," 
and I am sure you will be able to make the application your
selves. "A certain man ir1 California, in 1847 owned a ranch 
there. He heard that gold had been discovered in Southern 
California, though it had not and he sold his farm to Col. Sut
ton who put a mill on the little stream below the house. One 
day his little girl gathered some of the sand in her hands from 
the raceway and brought it into the house. vVhile she was 
sifting it through her fingers a visitor noticed the first shining 
scales of gold that ,vere ever discovered in California. A few 
years ago a one-third owner of this farm was receiving $120 in 
gold for every fifteen minutes of his life, sleeping or waking." 

Prof. Agassiz, the great geologist of Harvard University, said 
a1. one time at a summer school of mineralogy that there once 
lived in Pennsylvania a man who owned a farm and cleciclecl to 
sell, but before selling wrote a cousin who lived in Canada that 
he would like employment collecting coal oil. His cousin in
formed him that he could not engage him because he did not 
know anything about the "oil business." So then he set him
self at the study of the whole theory of the coal oil business 
with commendable zeal. He stuclied till he found out where 
coal oil originated, what it looked like, how to refine it and where 
to sell it. Then he wrote his cousin: "I know all about the 
oil business from the second clay of God's creation to the pres
ent time," and so he obtained the position he desired, selling his 
Pennsylvania farm for $833. The farmer who purchased the 
old place, went out one day to arrange a place for watering his 
cattle but found that the previous owner had already arranged 
for that. There was a stream running clown the hill back of 
the barn and across the stream from bank to bank a plank had 
bren placed edgewise at a slight angle for the purpose of throw
ing over to one side of the brook a dreadful looking scum 
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through which the cattle would not put their noses, although 
they would drink on the side below the plank. Thus, that man 
who had gone to Canada and had studied all about the oil busi
ness had been, himself, damming back, for t\\·enty-three years, 
a flood of coal oil, which the state geologist stated in 1870, was 
worth to the State a hundred million of dollar,. The citv of 
Titusville stands, bodily, on this farm now. · 

A young man in ::\Ias~:aclmsetts studied mining at Yale Col
lege and became such an adept at mineralogy that after gradua
tion he was offered a professorship in the college at a salary of 
$45 per week lmt refused the offer, being highly indignant to 
think they should offer him, a man with a brain like his, only 
$45 a week. He decided to moye to \,Visconsin, and there ac
cepted a position with a Copper ::\fining Company at $1 5 per 
week with the proviso that he should have :m interest in any 
mine he should discover for the company. He had scarcely 
gone from Massachusetts before the farmer ,rho had purchased 
his place was bringing in a large basket of potatoes through an 
opening in a stone wall. As the gateway was narrow he had to 
pull the basket through and as he did so he noticed in the upper 
and outer corner of that stone wall next to the gate a block of 
native silver eight inches square. And this Professor of ;\1 in
ing who would not work for $45 a week because he knew so 
much about the snbject, when he sold that farm sat on that very 
stone to make the bargain. He was born on that very farm 
ancl had rubbed by that very piece of silver until it was said it 
almost reflected his countenance. He would not believe in sil
ver at h'.)me. He said: "There is no silver here in Newbury
port~it is all away off somewhere else." 

How many dairymen in the State of Maine have said: "There 
is no money in dairying here in l\faine~it is all away off some
where else." 

There may not be actual golcl mines, oil wells or silver to be 
found on your farms here in Maine but there is surely their 
equivalent, for there are, in the land over which you travel 
every day, opportunities for making money, ancl one of these 
opportunities is dairying. In a few words, let us enumerate a 
few reasons why dairying should be one of the leading indus
tries of our State. In the production of any article we must 
have three things, namely a market, facilities for manufacture 
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and raw material. Let us consider the market. We have a 
market for dairy products that cannot be excelled, for within 
three hundred miles of Bangor are centres that are distribut
ing dairy products to about five millions of people. This does 
not include the market of our own State, for within the State, 
last year, were consumed seven millions of dollars' worth of milk 
and cream, not mentioning the large amount of butter, some of 
which was shipped into the State, of which there is no record. 
The home market is grmving larger each year, owing not only 
in the increased amount consumed by our own population but 
to the attractiveness of our summer resorts, which are draw
ing thousands of people from other states each year. Last 
year the total income of all dairy products in our State was in 
rouncl figures $r4,ooo,ooo. I said there is a market of about 
five millions of people within three lnmdred miles of Bangor. 
Should we ever outgrow this market, hy going less than two hun
clred miles farther we could fincl a market of over six millions 
more people, making a total of over eleven millions, all within 
shipping distance. You see, Mr. Dairyman, you do not have 
to seek a market, for the market is seeking you. The way you 
reach this market or the market reaches you is through the sev
eral creameries of our State which are returning to their pa
trons, an average of two to four cents per pound more for but
ter fat than creameries in most of the other northern states. 
This should Le an inducement to dairymen to keep more and bet
ter cows. 

I have told you about the market and how it is reached. Now 
I come to some of the opportunities you have for the production 
of raw material. I do not know as I can tell you anything new 
on this part of the subject but I will speak of a few well known 
facts. \Ve have, here in Maine, good productive soil; in fact, 
Maine leads New England on per acre yield. Our soil is well 
fitted for the growing of clover hay and you should sow more 
clover, for clover hay fed with the silage and concentrated feeds 
makes one of the cheapest feeds for milk production. Clover 
is not the only crop to which our soil is adapted for there are 
several, but I will mention only one and that is corn. Corn can 
be grown in most of our counties and all dairymen should plant 
corn and have a silo. We have good pasturage. There are 
thousands of acres of pasture land in this State without an ani-



2I2 AGRICULTURE OF MAINE. 

mal in them. This may not seem as surprising when we stop to 
think that there is only one cow to every fifteen acres of tillable 
land now under cultivation, and as you know doubtless, a little 
less than forty per cent of the available good farm land in this 
State is under any kind of cultivation whatsoever. So, you see, 
we have plenty of land. 

In some European countries where land is scarce and high 
they keep one cow per acre. Every foot of land is under a high 
state of cultivation. Now I do not expect to see one cow per 
acre here in Maine but I do think you should have for a stand
ard one cow to every two acres of land under cultivation. This, 
when accomplished, would mean over one million dairy animals 
in our State which would give us a gross income of over one 
hundred million dollars per year. 

An important factor· in dairying is good water. We liave it 
and water that is free from contaminating surroundings. 

'vVe have, in our State, Cow Test Associations, Breeders' As
sociations, Seed Improvement Associations, all doing good work 
for the advancement of the dairy industry, and these are oppor
tunities for you, Mr. Dairyman. You should be an active mem
ber of these associations. 

There is one thing I believe, and that is that live stock must 
be the foundation of the farm, and the dairy animal is going 
to win out for the State of Maine, and not potatoes. Do not 
think, for a minute, that I arn belittling the raising of pota
toes, for I am not, as you should raise them, but not at the sac
rifice of the dairy animal. 

To make dairying profitable you must aim at even production. 
Keep only profitable animals, take good care of them, see that 
they are well housed in clean, well ventilated stables. There 
are many other points that could be spoken of but I will not 
mention them as they are to be taken up by others who can han
dle them far better than myself. 

You have the market, the way to reach it, and possibilities for 
the maintenance of a profitable dairy. Now, Mr. Dairyman, 
you have an important part to perform, and that is to get out of 
the land and cows all that there is in them, and to do this re
quires study and work. I place study befo(~ work, as you 
should study your problems, then work them out on your own 
farms, not in 'vVisconsin or Canada or way off somewhere else. 
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Had those men mentioned in the illustrations given, applied their 
knowledge at home, on their own farms, they might have be
come successful where they were instead of going away and 
being among the unknown. 

But some of you are now saying to yourselves: "I have no 
time for the study you speak of." I say you should make as 
much of a study of your farm and dairy problems as a banker, 
manufacturer or merchant does of his business. They study all 
the time so as to get the most out of their respective business; 
SG I say to you, you must study. 

Our State Agricultural College and Department of Agricul
ture are working out problems each year and publishing the re
sults, which are worth thousands of dollars to you if you will 
only take advantage of them, for l\fr. Dairyman, if you are to 
make a success of this opportunity the State of l\T aine offers 
you, you must study the soil, for the whole organization of ag
riculture rests upon animal and plant production which is de
pendent almost wholly upon the character of the soil and treat
ment you give it. 

You must study and test the seed you are to plant. You 
must study your individual animals, in fact, make a study of 
your business. You cannot afford to guess at it, for guess 
work is one of the most expensive luxuries a man, especially a 
dairy man ever indulged in. 

And when you dairymen take advantage of the opportunities 
that are offered you to help solve difficult problems on your 
farm, then and not until then, will you grasp, in the fullest meas
ure, the great opportunity there is for profitable dairying in the 
State of Maine. 
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HOW I INCREASED MY DAIRY PROFITS BY 

FEEDING. 

By W. G. H UN'I'ON, Readfield. 

We dairymen realized years ago that there were good cows 
born and good cows made, and as a practical man, I believe 
that there are more poor cows made out of good cows born, by 
insufficient feeding than in any other one way. In other words, 
I belie\'e that many dairymen have cows today that they have 
unnecessarily condemned because the fault was with them, in 
not judiciously feeding and caring for those cows. The major
ity of us are in the dairy business for the dollars and cents that 
are in it, and those of us who are in it for thaf reason recognize 
two distinct propositions that we must ever hold before us if we 
are successful in our business. One is to feed our cows so that 
they will produce well, ancl the other is to feed them so that 
their prncluction shall not be too expensive. Incidentally other 
things contribute to these: whether the feed which we give them 
is expensive to us, or whether we by our own efforts produce it 
upon Olli' farms at the least possible expense. But these are 
the two main propositions. Are we feeding our cows so as to 
produce the greatest number of pounds of milk or butter from 
them and does that great number of pounds cost us as little as 
it is possible for them to cost us? 

In feeding cows I believe that you all have had the experience 
that I have, and that is that we feed differently today from what 
\Ye c!icl even six years ago. In other words, experience and 
teaching have !eel us to believe that we can feed a much wider 
ration than we thought it ,vas possible to do some: few years ago, 
and this is much to the advantage of the average dairyman for it 
gives him the opportunity to proclt;ce feeds upon his own farm, 
while if he was bound to the original narrow balanced ration, 
he would be obliged to purchase much of it from other states. 

One other point I wish to emphasize, and that is that we have 
proven by experience that we must know the incliviclual animal; 
that it is only by feeding for the incliviclual, · whether you have 
one cow or twenty-five cows, that you can gain the most success. 
\Vith cows of the same size, cows standing side by side, as near 
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alike as outward conditions could possibly make them, we may 
vary the feed and obtain the best results. And the only way to 
know what these results are is to go right back to the teachings 
that have been presented by every practical speaker and every 
scientific speaker that has appeared before this meeting, that we 
must use the same business principles with the cow that every 
other business man uses in his business,-know what we feed 
her, what it costs and what she produces. By using these busi
ness principles we are enabled from day to day to obtain the best 
results. This means much. It means that the average dairy• 
man, when he changes in his barns, as we all do who are living 
on these New England farms, from one kind of hay to another, 
must change the grain or whatever else he is feeding that cow, 
to make her produce the most at the least expense; that we must 
not change too hastily from one to the other. vVhen we change 
from silage to dry feed we must be a little careful and when 
we change to silage we nmst be a little carefnl, to keep that 
cow in the best condition. We must study the individuality of 
the cmv. V/e must use common sense and never subject her to 
any sudden change that will throw her system out of balance, 
for it is too delicately adjusted to conform to sudden changes. 
It is astonishing to note what a difference even a thunder shower 
coming up in the afternoon will make in the amount of milk 
which the co,v will give at night. It has astonished us many 
times to find, when a cold windy clay would come, that many of 
onr cows had fallen off one or two pounds on account of the 
suclclen change of temperature. \Ve dairymen who have been 
through a winter or two such as this winter promises to be when 
the cows have to drink under different conditions from what 
they are accustomed to, know how it curtails our business. Four 
years ago this winter I was obliged to drive my cows half a mile 
through December to give them water. They had never stepped 
on the snow before. ancl it made a difference of over $60 in 
the product of those cows for thirty clays. These things show 
conclusively that only by individual attention. only by a thor
ough knowledge of their wants and supplying those wants in the 
minutest detail are we able to obtain the best results. There
fore the feeding is something that requires attention each clay, 
and t\vice or three times a day, as our rule may be. It goes 
without saying that there is no part of our work which is of such 
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vital importance as the :feeding proposition. To my mind it has 
reduced itself to this: Rai ,c everything you can on your own 
farm for the cow, store it in the moc.t palataL!e condition pos
siLlc, and when you are fccrLn;.; what you have raised on your 
own farm purchase only that which is necessary to furnish the 
cow with the amount of protein she shows that she requires Ly 
the scales on which the milk is weighed. 
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HOW I INCREASED MY DAIRY PROFITS BY 

WEEDING. 

By RuTlLLUS ALDEN, ·winthrop. 
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When I commenced to have my cows tested in the Cow Test
ing Association in 1908, I very soon became convinced that I 

1hacl been conducting my dairying in a very unbusiness-like way, 
and had not been applying business principles to this branch of 
my farming. 

I had never kept individual accounts with my cows to know 
whether I was keeping them at a profit or loss. Now, it looks 
to me as though I had been keeping some of them for the royal 
blood they ,vere supposed to have in their veins or for some 
amiable disposition I thought they possessed which had been 
handed clown to them from some old ancestor. 

The Cow Testing Associations of this State are doing more 
to educate our dairymen to put their dairies on to a paying basis 
than any other thing that has happenecl to them in the last fifty 
years. It has turned the searchlights on our dairy business, re
vealing what each cow in every association in this State is do
ing, and it has made it clear as noonday that we all have cows 
that are making ns handsome profits, and we all have cows that 
we had better weed out and dispose of. It decides what I have 
advocated for years, that our hay will pay more if feel to good 
cows than it will if sold off the farm, thereby running out our 
·farms and reducing our income. 

I have great faith in Maine as a dairy State and I believe that 
after my brother farmers have tried raising potatoes and every
.thing else to get rid of milking they will settle clown to dairying 
and orcharding, realizing that from these two branches of farm
ing they can make a good living on a State of Maine farm. 
Now, let us consider what bookkeeping revealed in my herd of 
-cows. 

We found that one of my cows in one year ran me in debt 
'$5.35, ancl one cow paid a profit of $2.17 above the cost of keep
ing, and another one paid a profit of $2.76. These cows were 
,fed the same and had the same care as other cows that paid me 
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a profit of from $40.00 to $50.00 eacb. The result was the 
boarders had to go, their royal blood could save them no longer 
and their places were filled with heifers I raised on the farm 
and cows I purchased. 

At the encl of the first year I was in the Cow Testing Asso
ciation my herd averaged 305 lbs. of butter each and at the close 
of the second year they averaged 372 lbs. of butter per cow, 
making a gain of 67 lbs. of butter per cow in my herd in one 
year. 

The average profit from each cow in 1908 was $27.54 and 
the average profit per cow in 1909 was $50.77, making a gain per 
cow of $23.23. The milk from my herd sold in 1908 for $2,200 
and in 1909 for $2,687-48, a gain of $487.48. 

The price of butter fat in 1908 was 3 I 9-10 cents per pound 
and in 1909 was 35 1-3 cents per pound, but by reckoning but
ter fat at the same price for both years I actually received $300 
more from my herd in 1909 than ] did in 1908. 

]n ten months this year ] have received for milk $2,492.48 
and am confident my herd will pay me $3,000 for the whole year, 
which means an :i.verage of $mo per cow gross income for the 
year. 

] have two cows that have each tested better than 500 lbs. of 
butter per year ancl I hope to have my entire herd average 400 
lbs. of butter per cow. I do not intend to keep a cow that will 
not test better than 300 lbs. of butter per year. 

This increase of income from my herd is largely due to se
kcting or weeding out those cows which did not come up to my 
,-tanclard and filling their places with those that did. 

If we would all adopt these principles and continue the work 
started by our able dairy instructors I believe that the profits 
from our dairy industry would be constantly increased. 
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HOW I INCREASED MY DAIRY PROFITS BY 

BREEDING. 

By C. L. JONES, Corinna. 
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We have listened to addresses on the feeding and the weed
ing of the cows after they have been bred, which illustrates to 
you that the most important points in this matter are the feed
ing and weeding processes which must always be carried on un
der the most intelligent breeding, to secure animals which will 
pay a profit in the dairy. Probably one of the greatest mistakes 
that the average dairyman makes in his breeding operations is 
in relying so largely npon his individual cows for the improve
ment of the dairy qualities, when in my judgment he should re
ly almost wholly upon the head of his herd, the sire, because he 
imparts his qualities, whatever they may be, good or bad, to 
every calf which is born in the herd every year. How to se
cure this individual sire which will impart the desirable quali
ties is a problem which the breeder is up against and which the 
dairyman is up against. Unfortunately we have but very few 
breeders of cattle. Somehow the idea seems to prevail in the 
minds of nearly all dairymen, as well as breeders, that he who 
mates pure bred animals of like breecl is breeding cattle. This 
to my mind is a wrong impression and the sooner we get away 
from that idea the better it will be for us who are breeding 
stock, in the matter of dollars and cents. I believe it was J\fr. 
Hunton who spoke to you of the desirability of wider rations 
because they cheapen the cost of production. He emphasized 
the study of individual animals, because by the study of indi
viduals we can cater to the wants of the individual cow and thus 
secure better results from that cow. Other things must be 
taken into consideration, such as the capacity of the animal to 
take and handle these foods, as well as the years of usefulness,
the longevity you may call it, the length of time that she will 
serve yon in the capacity of a milk producer. These must come 
about wholly by breeding. You as dairymen, are too busy men 
to study as closely as you ought the individuality of the cow and 
cater to her wants. You have other things to do, and if you can 
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sccnre herds so uniform that what is goocl for one is good for 
the others in the line of a ration, if you can have them of such 
capacity that they \\·iH consume about equal quantities of those 
things, it is a clesirablc thing for you; and I believe, gentlemen, 
it can be clone by breeding, but if you secure these results you 
must b:-eed in a certain line, practice \\·hat perhaps is known as 
line breeding ancl not mate an animal which has no particular 
line breecling but is simply a hercl book animal, with your fe
males in the same brcecl, In the latter case you have not inten
sified the desirable characteristics you have. How to secure 
tt:cse desirable characteristics I realize is a question that requires 
:01 great deal of study. I am well aware that every farmer has 
not the time, if he would, to solve these questions as they ought 
to be solved; but to those who do study them and reap resnlts in 
this direction I would say that you ought, at least, to have re
spect enough for this work so that when you go into the herds 
of this State or any other state, you will recognize the time and 
the effort which it requires to bring about these results. And 
,vhen you want to put an animal at the head of your herd, do 
not be so afraid as the majority of the farmers of l\Iaine are, of 
paying a price that will give you results of which yon will feel 
proud, in the animals which you will raise from that representa
tive of your herd. I have been a breeder of cattle for 30 years 
and a breeder of thoroughbred cattle for 20 years, but I am not 
talking because I want to sell, because I do not own any pure 
bred cattle today; but I want to say that my ·experience in the 
bi-eeding of cattle teaches me that too much stress is laid upon 
color markings and not enough upon the desirable qualities 
which we as dairymen want our cows to have,-constitution, 
,capacity, longevity and production. 
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HOW I GROW GRASS. 

By L. E. McINTIRE, Waterford. 

In the first place I want to tell you a little something of the 
land I try to grow grass on. I would like to explain to you as 
far as possible the nature of the soil, its location to the frost 
line, and .other conditions I have to consider in connection with 
my other farm work. 

I am a strong believer in crop rotation as far as practicable, 
but I have one section that is what is called brook intervale. This 
piece of land grew grass for thirty-five years before it was 
plowed or fertilized in any way. This section is below the frost 
line, and one year with another is not a safe place to plant corn 
or potatoes. \Ve will call this section number one. From this 
piece we come to a ridge of Janel sloping gradually to the south. 
This soil is composed of a gravelly loam ancl is natural corn 
Janel. \Ve will call this riclge section number two or home 
farm. In connection with this, my home farm, I have twenty 
acres more of goocl land well aclaptecl for growing grass, grain 
01 potatoes, but with this clisaclvantage, it is one mile from home 
ancl all up hill, so yon can readily see that it is not profitable 
to haul barnyard dressing up this hill. This last section is num
ber three. 

These three sections comprise the farm I have had to contend 
with for a number of years. I always liked to see a good piece 
of grass growing; in fact I like to see any good crop or well 
tilled fielcl; it seems to bring us nearer in touch with nature than 
almost any other occupation. 

However, I think it was some hungry Holstein cattle that 
stimulated me more than anything else to grow grass for hay, 
in order to feed them through our long cold winters, and have 
them come out in good condition in the spring. I started to in
crease my hay crop in the section we called the hill farm, or 
number three, by the use of ashes. I had no trouble to grow 
a good crop of grass for hay, but the ashes were heavy and the 
expense of hauling ten miles was great, so I began to investi
gate and experiment with chemicals, and soon found I conld 
haul more value with a pair of horses in one load of chemicals 
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than five or six of ashes.. Consequently I dropped out the ashes 
and for seven years have been using chemicals. 

K ow in regard to treating this land for a crop of grass. I 
have told you the Janel was adapted for growing grass, grain or 
potatoes. but as I am a breeder of Holstetn cattle and not a po
tato grower, I grow grain and grass to use at home on the farm. 
Ancl I would like to state right here that years ago I learned 
that in order to live from a farm, one must produce something 
to turn into money, for money we must have to pay the bills. 
The nearer a finishecl product we can sell from the ±arm, the 
greater the profit. 

I break up a section of this land in the fall, removing all the 
loose swnes. In the spring I thoroughly pulverize it, using 
about five hundred pounds of chemicals to the acre, ancl sow it 
to oats. A ftcr the oats arc off in the fall I plow again. In the 
spring [ pulverize the piece until it is like a garden spot, this 
time us'mg from eight to ten hundred pouncls of chemicals to the 
acre, so,Ying oats and grass seed. As I am a great believer in 
clover, I sow quite a per cent of clover seed, and have never 
failed to get a guocl stand of clover. By usi:1,:;· three hnnclrecl 
pounds of chemicals to the acre the second spring. I get as much 
hay the second year as the first. 

:\ I y home farm, section number two, is \Yhere I raise my corn 
and practice a four-year rotation; corn, oats ancl grass. The 
manner in which this land is treated is this: The first year for 
corn J lireak up a section in the fall, turning under a fair amount 
of barn--yarcl dressing. In the spring I go over this section with 
another light coat of dressing, ancl thoronghly pulverize it un
til I am ready to plant corn, using a small amount of fertilizer 
clrillccl in at time of planting. I want to impress on your minds 
that this ficlcl of corn has thorough cultivation. After the corn 
is taken off in the fall I plow this Janel ancl let it lie until spring, 
then it is pulverized and sowed to oats and grass seed, and about 
five hunclrecl ponncls of chemicals nsed to the acre. From land 
treated in this way, I do not have any trouble to get two crops 
of hay the first year, and with three hundred pounds of chemi
cals used as a top dressing the second spring I get two crops the 
second year. 

The section called number one, or the intervale, is kept in 
grass practically all the time by top dressing with barn-yard ma-
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nure or chemicals. If any part of this section is winter-killed 
or foul grass works in, I plow it up thoroughly, pulverize and 
seed in the fall, using chemicals with only a small amount of 
nitrate of soda. At this time I use only recltop and timothy for 
seed, and plan to get the work clone by the last week in August. 
Usually I sow some clover seed the following spring, about the 
time the snow goes off. I have had to learn that the grass plant 
is very small, and must have a perfect seed bed to do its best. I 
have also learned that a thick even stand, with the chemicals to 
give it the quick start, practically insures the crop against 
drought. 

In connection with my grass crop I plan to sow ten or twelve 
acres of oats. Then if any of my grass land winter-kills, or 
through any other cause I have a shortage of hay, I cut these 
oats and make them into hay; other years I let them ripen for 
grain. 

In conclusion I would add that in order to grow a good crop 
of grass, or in fact to grow a good crop of any kind, I have 
learned this lesson: Do the right thing at the right time, and in 
the right place, and do it thoroughly. 

Ques. I would like to inquire what you use for chemicals? 
Ans. I will tell you what I am using on my land, but I do 

not claim that it is the proper proportion for your land. For 
grass and grain I use 350 pounds nitrate of soda, 450 pounds 
muriate of potash, 600 pounds tankage or fine ground bone, and 
600 pounds of acid phosphate. Where I sow oats alone I use 
more of the tankage. \Vhere I seed clown I use the ground bone 
as I think it lasts longer in the soil though it is not available 
quite as quickly. 

Ques. Do you sow oats with your grass seed? 
Ans. Yes, sir. 
Ques. How much? 
Ans. The quantity varies some. I sow about two bushels 

or more to the acre. Some would call that a heavy seeding, with 
grass seed, but I get a good stand of grass. 
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REMARKS. 

By Hol'.. Z. A. GILBERT, North Greene. 

I wish that I might have prepared something to give you, 
from my own work, but I have not the facts and figures before 
me at this time. I would endorse much that has been said in 
connection with the e}:ercises of the afternoon. It has been 
the pleasure of my life to establish some factors in these lines 
and pnt them into my own work. And it has been a great sur
prise ancl a great pleasn:re as well to note the results that I have 
receive:! from this kind of work. Allusion has been made this 
afterncon to feeding and breeding and the results that may be 
accom1:lishecl through correct processes in those lines of work. 
I have been a breec1er for a good many years, ancl in that time 
I have feel the stock with my own handc. and never have I feel 
a line of stock in my barn without carrying with it the thought 
of ,1·hat I \Yas trying to do, what I wanted to acc-omplish. The 
thought of the future should go ,, ith this kind of work. I 
hardly ,ec how it is pos:-;:blc for any one to carry on farm work 
without putting the intellect into it in foll measure,--lcarning 
these facts ancl fixing them in the mind, and, :\fr. President, it is 
that kind of work that makes su-:cescfnl farming,--intelligent 
thought as you are carrying on the farm. If I were to name 
the points which will bring you success in your business, I should 
say, first, that thorough work wi11 bring you successful 1-esults. 
There is no reason why you should be satisfied with indifferent 
results in connection with your farm crops. You should have 
bountiful crops and use them in your own line of work. This 
idea of going to the \Vest for crops to feed to your cows is all 
wrong. The soil that yon are handling from week to week, 
from month to month ancl from year to year, will give you all 
that is necessary for successful work in carrying on your farm. 
It has been my aim in life to grow from the soil that I own what 
I need for carrying it on, to make the farm self-supporting and 
measurably profitable in its resultc.. This has largely been ac
complished. It is what we all want and what we all can re
ceive w:1en we put ourselves into the work in full measure. I 
wish I could enforce upon the mind of every young man the 
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necessity of thorough work in connection with this kind of busi
ness. The young man may purchase his feeds and get some
thing out of the business, but he can grow those feeds on his own 
land at less cost than he can buy them. It is not necessary to se
cure any particular breed; there are good cows in all breeds. It 
is desirable, many times, for the individual to breed the line of 
stock that he enjoys best, but more is derived out of the enjoy
ment than out of any other feature in connection with it. Breed 
the stock you like the best, handle it as it should be handled, as 
yc,ur highest intelligence dictates to you to handle it, and then 
see what results you are securing. You are not confined to 
any one direction in this matter. There are possibilities in many 
directions when your work is done thoroughly and well. I do 
not know as I have any better word than this to leave with this 
meeting. 

15 

• 
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TO MR. GILBERT. 

Ru'rIJ~LUS AI,DEN. V{hen you were a young man yon real
ized the importance and magniture of agriculture. You de
voted y0ur early days to its interests. You have helped to 
organize and build up our different agricultural societies. You 
have been the means of putting on record many of our best laws 
for the protection of agriculture. You have in your wisdom 
t<tken hold of the fruit interest of the State. You have built 
up the fruit industry, you have been persistent in your efforts 
and many of us are reaping the benefits of your work. Later 
on you and I worked together to see if it was possible to have 
a Professor of Agriculture at our State College, when we were 
trustees, and sometimes we felt that we ,yere ignored, bnt 
thank God, today our State College is graduating some of our 
best men and doing a wonderfully good work, of which you and 
I have reason to be proud. Later on you helped us to organ
ize our Dairymen's Association; you have taken hold and lent 
your aid, and have been to nearly every meeting, notwithstand
ing your age, and a few of your friends thought it would be nice 
to give you a slight token of appreciation of what you have done 
for us. If your friends all over the State of Maine could have 
known about it and been allowed to contribute, instead of giving 
you a gold headed cane, Brother Gilbert, they would have given 
you a solid gold cane. 

MR. GILBERT: This is a surprise to me; I appreciate it. 
It was entirely unlooked for, unthought of, undreamed of. It 
is a gratification to me to receive this endorsement of the work 
that I have been engaged in during my life, and that I have 
prosecuted to the best of my ability, in the several directions in 
which I have labored; and to know that at this time, after I have 
laid down those labors ][ have received this expression on your 
part of the confidence in the efforts that I have put forth. I 
hope that those labors have been fruitful in some measure of re
sults. They have been put forth honestly, truly, uprightly, and 
for the sole purpose of benefiting the State of Maine. 
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REMARKS 

By J. D. l\IcEDw ARDS. 

I have attended all these dairy meetings since the first, 
twelve years ago. I have been a member of the association 
and have left my business and come here to learn the things 
about which we are talking. It is very interesting to me. 
I never come to one of these meetings but ! go home bene
fited and amply repaid for the sacrifice that I have made. I 
see a great change since I came to the State in 1895. Then the 
creameries were taking cream by the old inch system. I re~ 
member the last month that we ran on the inch system. We 
were running one little factory and we ran behind $300. We 
saw that we could not do business in that way so we introduced 
the Babcock test. Then there was a great howl. Nobody knew 
anything about the Babcock test. The patrons said it wasn't 
any good, anyway, and the man who ran it did not know his 
business. We had all those things to contend with, but we found 
it was the proper way to pay for cream. We went from the 
inch system, the spacing, to the weighing of the cream, and I am 
proud to say that I helped to formulate the bill presented to the 
legislature with regard to weighing the cream instead of spac
ing it. 'vVe had another time with our patrons but we found out 
tr.at that was the proper way to do, to weigh the cream and test 
it and test our samples by weight. We find that we are pro
gressing as creamerymen and also as dairymen. We try to 
keep the confidence of our patrons by loaning them small test
ers. We always have from two to a dozen testers around among 
our patrons, because we found that if they sent a sample to a 
competing creamery sometimes the sample was not the same as 
the one we had taken, and confusion resulted. We also asked 
them to send a sample to the State College. We find that the 
clearer we can get the farmers to understand how our business 
is conducted the more successful we can be. We have confi
dence in them and try to keep their confidence. When I first 
started in the business, 22 years ago, we thought the less the 
farmers knew about the business the better we got along, but 
we have found out since that that was a wrong idea. I have 
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seen the small factory I have been connected with grow from 
120 to over 500 patrons in this time. I think a great deal ot 
our success was due to this very thing,--that we got the patrons 
to have conficlence in tJ-1e business, in the manager ancl in the way 
the cream was tested ancl paid for. Sometimes we do not pay 
as much as our competitors but we have hacl but very little 
trouble on that score, as long as our patrons thought we were 
paying all we could afforcl. 

I am sorry there are not more dairymen here. I want to of
fer one suggestion,--that the papers that are being read here 
should be sent to the associated press of the State, and the agri
cultural papers, so that instead of reaching two or three hunclrecl 
peopk they will reach thousands all over the State. I think 
it would bring these things more to the attention of the people. 

JonN l\I. DEP.RIKG: I was not upon the program to speak 
and it may seem out of place for me to ask for your attention at 
this time but I wish to .speak of some matters in connection with 
the man who first discovered that a dairy organization was nce
essary in this State. I ,veil remember, some fourteen or fifteen 
years ago, of receiving a letter from Hon. Rutillus Alclen of 
Winthrop stating that there was to be a meet:ng held at Lew
iston at a certain elate for the dairymen, for the purpose of or
ganizing a dairy association if possible, and asking me to attend. 
I attencled that meeti:ng, with others, and ]\fr. Alden set forth 
the reasons why he thought it was necessary to have a dairy as
sociation in the State. He said that he thought he could sec a 
gleaming light in the future which if the dairymen would follow 
it, wo·_1lcl not only be of great benefit to them but to all other 
agricultural interests of the State. He could see that the con
clitiom of r.Jaine were such that without a prosperous live stock 
interei;t it would be impossible to have a prosperous agricul
tt;re. He could see that if the live stock interests of the State 
deteriorated all other lines of agriculture wonlcl deteriorate in 
the same proportion. He could see that dairying was the most 
rdiable of any line of agriculture becauce when other lines failed 
dairying would always furnish the money to pay the taxes and 
provide food and clothing for the chilclren. These were l\Ir. 
Alden's sentiments at that time, and there were some at that 
meeting ,vho felt that l\Tr. Alden was right in his premises. 
There were others present who thought the light was too far in 
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the distance and discouraged the enterprise and nothing was 
clone at that time. But by the persistent efforts of Mr. Alden 
some two or three years later the Maine Dairymen's Association 
was organized with Rutillus Alden as its president. It was, to 
be sure a puny, weak little child, but it was born of good par
ents and it had good blood; and in twelve years it has grown to 
be a healthy, strong boy, and not only that, it is one of the most 
important agricultural organizations in the State. Now this is 
old history, and my mind seems to be filled with a newer his
tory, a more modern one, and it would read like this: For three 
score years and ten in Winthrop he staid, and never, not even 
once, from his home has he strayed; through all his prosperity, 
his adversities and woe, he still loves dairying and his State 
also. He sees here before him a class of young men, who from 
the cradle to manhood have grown since then; who are out for 
a living with fame to win, and have taken the places of those 
that have gone in. He sees here before him men whose heads 
are silvered with gray, who have stood by him shoulder to 
shoulder in his efforts for the dairy interests by night and by 
clay; they have always found him square and honest in his busi
ness relations, in prosecuting the business of the Maine Dairy
men's Association. The new dairymen are here, right under his 
eye; and it would not be him to pass them by. They are his 
neighbors and friends, and the owners of land, and for the dairy 
interests they are doing what they can. Oh, I know him so 
well I know that is his kind of a man, whether he is a Dem
ocrat or a Republican. Yes, he has been faithful and loyal to 
the dairy interests of Maine we know; he is a man of few words 
but he is not very slow. His intellect is clear and his eye is well 
trained, upon that man who acts detrimental to the dairy inter
ests of Maine. 

Now, Brother Alden, I have been requested by the old guard 
of the dairymen of Maine, to present to you that beautiful cane. 
Take it, old Comrade and use it in your declining years, and be 
of good cheer; it is their appreciation for the good work clone 
year by year. 'vVe bid yon success, good health and Goel speed. 

l\IR. ALDEN: J\Ty brother, you have given me a great :mr
prise. I did not have the first idea that any of you had it in 
your hearts to remember me for the work I have attempted to 
do for the dairy interests. It has all been clone for the benefit 
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of the State of Maine. I can tell you that I went into the 
dairy business after I found that I could make money in it, 
more to illustrate to my own townsmen and the people who 
were acquainted with me that there was some money in the 
dairy business than for any other one thing. I was born on a 
farm, I live on a farm and I love agriculture. If there is any
thing I can do to help my brother man, to make it easier for 
him, it is the easiest and the best thing I can do. I thank you. 
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ANNUAL BANQUET. 

The annual banquet, held at the vestry of the Winthrop 
Street Universalist Church, Augusta, on Thursday evening, 
December 8, was thoroughly enjoyed by the large number of 
members of the Dairymen's Association and others who were 
present. In addition to the excellent menu and the fine music 
provided, the following instructive and entertaining literary 
program was given : 
Recitation, Mrs. E. C. Carll 
All Men Love Apples-the Forbidden Fruit-Why? 

Prof. E. F. Hitchings 
The Guardians of Maine's Greatest Treasure, 

Dr. R. J. Aley 
What Will the Grange of the Future do with its Sisters? 

C. S. Stetson 
What is the Most Important Question in Maine Today? 

Are My Recollections of the Dairy Cow 

If Law is Justice, What is Justice? 
Must ,v e Believe All that We Read, 

Dr. L. S. Merrill 
Pleasant? 

F. S. Adams 
Hon. H. M. Heath 

Dr. G. 1\1. Twitchell 
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FRIDAY, DECEMBER 9--CLOSING BUSINESS 

SESSION. 

REPORT OF THE COMMITTEE ON RESOLUTIONS. 

To the Maine Dairymen's Association: 

Your committee on resolutions, to whom was referred the 
recommendations mide by the secretary, have given the matter 
careful consideration and beg leave to submit the following 
resolutions: 

Resolved, that the live stock and dairy interests of the State are of 
sufficient importance to demand a revision of the classification and 
premium lists offered by the several agricultural fairs in the State and 
that the revision of the classification and premium lists should receive 
the approval of the Commissioner of Agriculture. 

Resolved, that the agricultural interests in the State of Maine can be 
best served by the closest co-operation of the various agricultural soci
eties in the State and that the director of extension work at the Univer
siy of Maine be asked to call a conference of the same. 

Resolved, that there is a need of demonstration work on farms in the 
various agricultural communities and that the College of Agriculture at 
the University of Maine be asked to establish this as one form of exten
.sion work. 

Resolved, that the Dairy Institutes held in different counties in the 
·State were a great source of benefit to the dairy interests and that they 
be continued during the coming year. 

Resolved, that the judging contests of live stock and farm products at 
the various agricultural fairs in the State are of educational value and 
should constitute a part of the annual program of each fair. 

Resolved, that the Dairymen's Association re-affirms its endorsement 
of the present work being done in our State by the Cow Test Associa
tions and the local Co-operative Breeders' Associations. We recommend 
that this work should be extended as fast as possible. 

Resolved, that this associ;ition heartily and most emphatically endorses 
the work of the Extension Department at the State University. 'vVe 
recognize the importance and value of extension work; that it means 
the carrying of information directly to the farmers of the State. It is 
a work that is filling a long felt want and we recommend that the scope 
of the present work be enbrgccl as fast as possible. 

Resolved, that for the stimulation of the minds of the boys and girls 
engaged in agricultural and animal husbandry, a suitable prize, or prizes, 
be awarded for the best essays written on these and like subjects. 
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Resolved, that the slaughter of tuberculous animals at the Maine State 
Fair was of decided educational value and that other similar demon
"Strations be held the coming year. 

Resolved, that we indorse the action of the State Live Stock Breeders' 
Association relative to the formation of laws for the eradication of 
bovine tuberculosis and other contagious and infectious diseases of our 
<lomestic animals in the State and that this association appoint a com
mittee to act in conjunction with their committee; this committee shall 
,constitute a legislative committee to act on all matters involved in the 
present resolution. 

Resolved, that the special committees on oleomargarine legislation and 
,on the revision of the tariff on sweet cream be continued another year. 

Resolved, that this organization heartily recommends the completion 
.and installation of minor agricultural courses in our various secondary 
schools in the State of Maine. 

Resolved, that this organization endorses the splendid work that has 
been done by the Maine Department of Agriculture during the past year 
for the dairy interests of Maine. 

Resolved, that the Maine Dairymen's Association desires to express· 
its appreciation of the cordial welcome and hospitality with which they 
have been received by the business and agricultural interests of the City 
-0£ Augusta. To Hon. Frederick W. Plaisted, Mayor of Augusta, we 
-express our sincerest thanks for the very many courtesies extended and 
for the use of the City Building, for the purposes of the association 
1.hroughout the week; neither would we forget the various railroads of 
the State who have each year given to the members of this association 
reduced passenger rates. For all these favors we have the keenest 
.appreciation. 

F. s. ADAMS, 

P. A. CAMPBEl,L,. 

B. A. BAILEY, 

C. R. MILLETT, 

w. K. HAMUN, 

Com. on Resolutions. 

A committee to act in conjunction with the committee ap
pointee! by the State Live Stock Breeders' Association in the 
matter of securing legislation for the eradication of bovine 
tuberculosis and other contagious and infectious diseases of our 
domestic animals, was appointed by the Chair as follows: L. E. 
McIntire, Dr. D. A. Bailey, L. S. Merrill. 
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The report of the treasurer was presented as follows: 

Dec. 4, 1909, amount on hand .................... $132 52 
Dec. 7, 1910, received of L. S. Merrill, secretary... . 78 oo 210 52 

Dec., 1909, paid bill of Mr. Towne of Skowhegan 
for orchestra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 o oo 

Dec., 1909, paid Somerset Traction Company, special 
cars for orchestra ............................. . 6 00 

Dec., 1909, paid Independent Reporter for printing 4 90 
" L. S. Merrill for postage ........... . 8 00 28 90 

Balance in treasury $r8r 62 

R. ALDEN 'T'reasurer. 



ANNUAL MEETING OF THE MAINE SEED IMPROVE

MENT ASSOCIATION. 

C1TY HALL, AucusTA, DECEMBER 9 AND ro, 1910. 

The annual meeting of the Maine Seed Improvement Asso
ciation, held at Augusta, Dec. 9 and IO, was opened on Friday 
morning, December 9, at IO o'clock, by President W. G. Hun
ton, who gave the following address. 

ANNUAL ADDRESS OF THE PRESIDENT. 

When the call for all interested in raising better and purer 
seed was issued by Dr. L. S. Merrill last February; when that 
little band of progressive farmers in response to that call assem
bled at Waterville on January 25, · 1910, and formed the Maine 
Seed Improvement Association, they struck the key-note of a 
long-felt want among the farmers of Maine. It is true that 
many had for years practiced crude forms of selection for seed 
purpose, and had waged war with impurity; but the general 
appearance of the seed had principally governed their selection, 
and those other and more vital principles of seed selection had 
been an essential only to the extent that showed by its external 
appearance. An appropriation of $3000, made by the Legisla
ture of 1909, had made it possible for the introductory work ot 
this association to be supervised. 

The evidence of the sincerity of the members, and those 
chosen to assist in having the foundations of the future work 
properly and practically laid, are on exhibition at this meeting, 
and speak louder than any spoken or written words of ours. 
The encouragement offered the boys of Maine by Dr. Twitchell 
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and Mr. Tripp are before you in the results of their first year's 
work, and from your own observation of those results you can 
<lraw your own conclusions. Through the work begun by this 
association we were able to make at the New England Corn 
Show an exhibition of which every citizen of Maine who saw 
it was justly proud. Hundreds of business and professional 
men from other states at that show told me personally that they 
were astonished, and that the exhibit would be worth thousands 
of dollars to the State of Maine as an advertisement; for they 
were all desirous of Maine seed if they were sure it was good. 
And it seems to me that the work at this meeting should de
mand onr best efforts, and most conservative consideration that 
we make no false move.. I am so sure that the members are 
awake to the importance of this fact that I have no fears of 
the result, but rather that we shall be astonished at what we 
shall accomplish in the year to come; especially at what we shall 
do in the practical experiments on our farms. 

Remember that this meeting is not for two clays at some 
central point in our State, but continues for the entire year in 
the work on our farms that we undertake as a part of this 
meeting. 
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REPORT OF THE SECRETARY. 

It is with pleasure that the secretary submits his report at the 
first annual meeting of the Maine Seed Improvement Associa
tion. It is a pleasure, first, because the movement for improv
ing the crops of the State has met with such generous and en
thusiastic support; second, because the work already accom
plished promises much for the future and gives us encourage
ment to organize the work for the coming year on a more per
manent and safe basis. 

The members have paid their dues for the year 1910 and 
several of them for 191 I. The total receipts have been $69.50. 
This amount has been paid to the treasurer and the secretary 
holds his receipt for the same. 

Early in the year the executive committee prepared, under 
advice from the Experiment Station, the College of Agriculture 

.and Department of Agriculture, a series of report blanks for 
different farm crops and also seed breeding v,;ork in corn and 
potatoes. The Department of Agriculture also very kindly 
sent out to such members as desired to undertake the ear row 
test, ten ears of selected corn. It is still too early to have the 
reports, which are now coming in from the members, tabulated 
in proper form. Later this will be clone and will furnish some 
very interesting data on which to shape up and plan future 
work. It is with considerable pride that the secretary brings 
to the attention of the association the success of the exhibit 
made by the association at the New England Corn Show held 
at vVorcester, November 7-12 inclusive. That exhibit was con
tributed to by forty-five of our members and included 214 

samples, made up as follows: 

Corn, 8 rowed flint, ten ear lots, 48 
8 single ear lots, 7 

12 ten ear 1 ots, 9 
12 single ear lots, 18 
dent, ten ear lots, 5 

single ear lots, 3 
sweet yellow-white (hybrid) ten ear lots, 

" early ten ear lots, 

" Early Crosby ten ear lots, 2 

pop corn ten ear lots, 95 

Oats of all varieties, 45 



Beans, yellow eye, 
no name, 
Sulphur 
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Snow Flake Pea 

I9 
G 

4 
30 

Sheans, vVheat ro 
Speltz 
Oats 3 
Darley 4 

Turnip Seed 
Four ear stock, corn 
Potatoes, Carmine 

Snow 
Early Choice 
Irish Cobbler 
Improved Cuban :Multiplier 
Delaware 
Norcross 
Clyde 
Early Fortune 
State of Maine 
Gold Coin 
Green J\Ioun tain 
Lowell Green Mo11ntai11 

Total 

2 

'I 

2 

5 
5 23 

213 

The exhibit at Worcester attracted' a great deal of attention. 
It was nniqne in one respect, in that so far as the secretary 
knows, it ,vas the first time in the history of the country that 
a co-operative organization of farmers made an educational 
exhibit of special farm products in the same room with the 
educational exhibits made by Agricultural Colleges. 

Several thousand people visited the booth of the association 
and expressed their appreciation of the samples displayed there 
and of the work J;ieing planned and carried out. The secretary 
is also very much pleased to report that an invitation was re
ceived early in the spring from Honorable C. S. Stetson, Master 
of the Maine State Grange, to hold over the competitive exhibit 
made at the annual meeting for the annual session of the State 
Grange. After consulting with the executive committee, the 
secretary informed him that the association would be glad to 
accept his invitation. 

We are now progressed far enough so that we know that the 
success of the association is secure, providing we continue our 
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work on safe lines. The secretary is, however, convinced that 
so far as the breeding of seed and its sale for seed purposes is 
concerned, the direction of such work as that ought to be 
placed with a permanent committee so that the policy of the 
association, so far as it relates to such members as engage in 
the business of breeding and selling seeds of various kinds, 
would not be liable to change from year to year. There most 
certainly should be some plan devised whereby the member who 
desires to engage in the business of breeding and selling seed 
should register as a seed breeder with the secretary of the 
association and that his farm operations should be under the 
supervision of some person appointed by the association so that 
the association would be in a position to guarantee the seed 
produced by each member. 

We must not gain the idea that all of the seed grown by the 
members of this association is fit for seed purposes or that it 
should receive the endorsement of the association. 

Most of our members would undoubtedly never care to be 
registered as seed growers. They are interested in the propo
sition of improving the per acre yield of the crops upon their 
own farms. Perhaps they desir~ to obtain superior strains of 
seed but would not care to enter into the growing of seed as 
a commercial proposition. 

Therefore, the secretary favors an amendment to the consti
tution of the association that will provide for the appointment 
of a permanent committee, which shall be made up of men who 
have been trained in the science of seed breeding, and to whom 
shall be given the entire direction of the seed breeding work of 
the association. The secretary does not understand that this 
would preclude the carrying on of demonstration plots, same 
as has been done during the past year. The directions or the 
requirements which the seed breeder would be obliged to meet 
of course, in order to be registered with the association, would 
necessarily be established by this committee. Such a plan wo11ld 
only be in line with that already adopted by some of the great 
seed breeding associations and centers. 

Reference to the work done by the Wisconsin Experimental 
Association, the one from which the form of organization of 
our own association was copied very largely, reveals the fact that 
they have had, during the past several years, serious complaints 
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from purchasers of seed, that some at least of their members 
were distributing seed of inferior quality, and at the last annual 
meeting of that association a trial committee was appointee! to 
investigate the complaints and to recommend action to the 
association. 

It appears to your secretary that at the present moment, be
fore \\ e have carried the work to such a point as to be selling 
pedigree seed, is the time to settle just ho,v such matters shall 
be hancllecl in the future. 

A g:~eat deal of correspondence has devolved upon the secre
tary clming the past year, but it has been carried on with a 
great deal of pleasure. 

The secretary believes implicitly in the purpose of our asso
ciation and its ultimate success. 

In addition to the recornmenclations contained in the forepart 
of thi, report, the secretary desires to add the following: 

I st. That in view of the increased interest taken in the 
association work and of the splendid exhibit of farm products 
made at this meeting, and of the expense involved in the 
arrangements for the meeting including the furnishing of speak
ers, I ,youlcl recomrnernl that the association present to the next 
Legislature its needs :in this respect a11d ask for a snitable 
appropriation. 

2nd. That the associiation favors a conference of representa
tives of the different agricultural organiz:1tions in the State, said 
conference to be held during the early days of January. 

3rd. That the association continue the work in corn and 
potatoes during the corning year and that its efforts be con
centrated on a comparatively few of the farm crops. This 
would not necessarily mean that demonstration work would not 
be continued in many directions and in a large number of crops, 
but that the actual seed breeding work would he limited to a 
fevv. Later the efforts of the as,:ociation would naturally 
broaden. 

\Vith the exception of the above recornrncnclations, the secre
tary has no further suggestions to make. 

Respectfully submitted, 

LEON S. MERRILL, 

Secretary of the Association. 
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The report of the secretary was accepted and the recom
mendations contained therein referred to a committee on reso
lutions appointed as follows : Chas. S. Pope, A. L. Sanderson, 
Charles M. White. 

The report of the treasurer, Mr. C. M. White, Bowdoinham, 
was given as follows : 

Received from the secretary, 1910 dues $67 oo 
Received from the secretary, I9II dues 2 50 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $69 50 

Paid bill of L. S. Merrill for ledger, record 
book and postage . . . . . . . . . . . . . . . . . . . . . 7 1 5 

Balance in treasury December, rgro . . . . . . . $62 35 

This report was accepted. 

DR. G. M. Tw1·rcHELL-I believe the time has come in the 
State of Maine when if we are to begin a decided forward 
movement in this matter of seed improvement we should avail 
ourselves of the work already clone by this association and help 
put it in line to continue the work in the future in the most 
effective manner. This association is the organization through 
which we want to commence some systematic work in corn im
provement, and I have this to propose,-that I will put into 
the hands of the association a couple of bushels of seed, the 
best that I have, that I have been trying to improve for the last 
few years, to be distributed by them under such conditions as 
they think best, asking only that it be put into the hands of 
careful, critical growers, men who will give it a fair chance; 
the only condition to be imposed on the grower to be that he 
shall return to the association twice as much seed as he gets. 
If he has seed enough for 8 acres, he shall return enough to the 
association for 16 acres. Mr. Tripp said at once that he would 
be very glad to join hands in this movement. I have talked 
with J. Henry Rines and he wished to be counted in also. Dr. 
Moulton is not here but I am satisfied that he will join us and 
that we can put into the hands of the officers from 12 to 20 
bushels of corn grown by different parties in the State, repre
senting different types, perhaps, and varieties which have more 
or less merit in them, and that the association can put that seed 
into the hands of men who will keep it distinct and will seek 
for further improvement. 

16 
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Another little matter, it seems to me that there is an element 
of injustice in our system of jnclging and that another year the 
association should in(I icate to its officers the desire that there 
be some modification. Dr. Bailey comes 11p here from \Vis
casset, with corn grown clown on the coast; l\Ir. Guptil comes 
here from York county, with corn grown on the sanely, light 
soils of Derwick: Mr. T'ripp comes here from Ripley with corn 
grown up in that n()rthern latitude, and those tl1ree men must 
come in competition with each other, while the climatic con
ditions under which the corn is grown arc altogether different 
in each case. There i:c: an element of injustice in this. ::\Ir. 
Tripp cannot grow corn under the same conditions that Dr. 
Moulton of Cumberland or l\Ir. Guptilll can grow it. They 
have a longer season, a different soil; all the conditions are 
different. If you go up into Franklin county yon strike one 
of the ideal spots for growing corn in the State of Maine. Put 
the man who grows corn in Franklin county with the man who 
grows i.t in northern Penobscot and there is a little injustice. 
It seems to me the time has come when we ought to divide the 
State of Maine, as New England was divided, by zones which 
shall, so far as possible,, enable men living in the different sec
tions to compete against each other. 

DR. PEARL-I wish to endorse very strongly the recommenda
tion that Dr. Twitchell has made. I woulcl be inclined to go a 
little further, in that. It seems to me that by doing this we are 
taking an important step in the improvement of Maine corn in 
general, for the reason that it will help us to take steps in the 
direction of breeding l!ocally adapted varieties. I am inclined 
to think that if this work in corn breeding has shown anything 
to be certain, it is that the factor of local adjustment is an 
exceedingly important one. Seed which is very fine in one 
locality will not do well in another not very far distant, where 
the conditions affecting growth are different. It seems to me 
that some such proposi:tion as Dr. Twitchell has suggested is 
very desirable. 

Amendments to the constitution of the association, presented 
by the secretary on behalf of the executive committee, were 
adopted as follows : 

Rcsolucd, That section one of Article three be amended by 
inserting after the words "shall be entitled to become" the word 
"active," so that said section shall read: 
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Section I. , Any person engag·ecl in the practice of agri
culture, in any of its various phases, instructors of the l\faine 
Agricultural College, Experiment Station and Department of 
Agriculture, shall be entitled to become active members of the 
association. 

That section tvvo be amended by striking out the section 
entire and substituting therefor the following: 

Section 2. There shall be two classes of active members. 
These classes shall be 

(A) Those members engaged in the breeding and sale of 
improved seed, entitlecl as hereinafter provided for, to bear 
the Tag of Purity and M crit of the l\faine Seed Improvement 
A.ssociation, and 

( B) Those members not engaged in the breeding and sale 
of seed bearing the tag. 

That a section be added as follows, to be known as section 3 : 
Section 3. Any active member may be registered in Class 

A upon fulfilling the requirements for admission to this class, 
which are as follows: 

The prospective Class A member shall 
I. Open his entire farm to inspection at any time by any 

person duly authorized and delegated by the committee on seed 
breeding. 

2. Agree to follow exactly, so far as is possible, all direc
tions as to the culture and breeding of the crops from which 
he proposes to sell seed bearing the Tag of Purity and M crit, 
which may be given him by the committee on seed breeding. 

3. Agree to sell no seed which does not contain a statement 
of the percentage of purity, and germinating test. 

4. Agree to submit annually to the secretary of the asso
ciation 

(a) A report of his operations for the year past, including 
the amount and kinds of seed he proposes to sell. 

( b) A representative sample of every kind of seed which he 
proposes to sell. 

That a section be added as follows to be known as section 4: 
Section 4. Associate members. Any person interested in 

advancing agriculture and in sympathy with the aims and pur
poses of the association may be admitted to associate member
ship by vote of the association at any regular or special meet-
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ing or at any time by a majority vote of the executive com 
mittee. 

That Article five be amended by adding a section to be known 
as section 3, as follows : 

Section 3. There shall be a permanent committee on seed 
breeding, which shall consist of three members chosen ex-officio 
as follows: 

( 1) The Secretary of the Association, ( 2) the Professor of 
Agronomy of the University of Maine, and (3) the Biologist 
of the Maine Agricultural Experiment Station. 

That section 5 of Article 6 be amended by striking out the 
last eight words. 

That a new section to be known as section 6 be added as 
follows: 

Section 6. It shall be the duties of the committee on seed 
breeding to 

I. Direct the experimental work of the association. 
2. Decide on the eligibility of members for Class A mem

bership. 
3. Inspect ancl pass upon all seed offered for sale under the 

Tag of Purity and Merit of the association. 
4. Issue all Tags of Purity and Merit. 
That Article 7 be amended by making it Article nine and 

that in place thereof there be enacted the following: 

AR1'ICLE VII. 

Tag of Purity and Merit. 

Section r. There sha11 be issued in the manner hereinbefore 
provided for, Tags of Purity and Merit to all Class A members 
of the association, in· sufficient numbers so that each parcel of 
seed sold by a Class A member may bear one of these tags. 

Section 2. The tags shall be printecl with an appropriate and 
distinctive device, and shall constitute a guarantee of the purity 
of the seed in the package bearing the tag. The tag shall fur•
ther carry an expression of the belief of the committee on seed 
breeding, as representing the association in this matter, that the 
seed in any package bearing a tag is of distinct merit. 

Section 3. The Tag of Purity and JVf erit shall be copyrighted 
in the name of the association. 
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That a new article to be known as Article 8 be added as fol
lows: 

ARTICLE VIII. 

Forfeiture of Membership. 

Section I. Any member of Class A who shall, after com
plaint has been made, be found by the executive committee to 
have sold any seed in a package bearing the Tag of Purity and 
Merit, which has not been inspected and approved by the com
mittee on seed breeding, or to have sold under the tag seed not 
equal in purity and merit to the samples inspected and ap
proved, or to have sold seed under the pretense of its having 
been inspected and approved by the committee on seed breed
ing when- such approval has not been officially obtained, shall 
forfeit his membership in the association, and lose thereby all 
rights and benefits accruing from such membership. 

Section 2. Any Class B member of the association who 
shall in his advertising, correspondence, or in any other way, 
seek to create the impression that seed which he sells has been 
inspected, or is guaranteed or in any way vouched for by the 
Maine Seed Improvement Association, shall thereby forfeit 
his membersh_ip. The executive committee shall hear all com
plaints and evidence and shall decide such cases. 

Voted, that the offers made by Dr. Twitchell and other par
ties to place a certain amount of seed corn in the hands of the 
association to be distributed to growers for purposes of im
provement, be accepted, and that the thanks of the association 
be extended to them. A committee for the proper distribution 
of this seed was appointed as follows: C. S. McIntire, J. P. 
Buckley, H. G. Bell. 

In accord.ance with the suggestion made by Dr. Twitchell 
in regard to dividing the State into zones for corn competition 
ancl judging purposes, the following committee was appointed 
to investigate the matter: Dr. Raymond Pearl, Leon S. Merrill, 
Chas. L. Jones. 
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DEMONSTRATION IN CORN JUDGING. 

By Prof. H. G. BELL. 

I heard quite an interesting discussion on the following ques
tion: Does show quality actually go with merit in corn? Do 
sbow requirements come up to the actual requirements for good 
yielding corn on the farm? With our present experience we 
are not prepared to say. We want you farmers to be thinking 
of that, to be looking to it in your fields of corn ; to keep that 
question before you until next yeai·. I am going to ask you 
the same question next year. Is it your opinion from your 
experience that taking out the seed ears from a pr:ize lot of 
corn like this will give you the best yield for all corn? 

We will pow take up the points on the score card. Under 
general appearance, first of all the color must be taken into 
account. vVhen I speak of color I do not wish you to carry 
away the idea that it is the actual shade of the corn to which 
I refer. Here are two distinct colors of flint corn. For me 
to say that one color is better than the other would be ridicu
lous. Both of the strains are yielding well and giving good 
results. It is the brightness, the cheerfulness cif the corn to 
which we refer when we speak of color. General appearance 
denotes first the color and next the uniformity of the exhibit. 
uniformity means that the ears are as near alike in length as 
is possible, and as near alike in size as possible. To that I have 
given 15 points out of IOO. 

The ne<t point I take up is maturity. To this point the farm
ers should pay a great deal of attention. I have had my stu
dents at the college conduct an extensive experiment as to what 
effect the storage of corn has upon it. The results of that 
experiment revealed some very interesting things. I had them 
put samples of mature corn, of equal size, into different places 
of storage. In testing the vitality of that corn we found that 
in some cases it had gone clown and clown, and in other cases it 
had gone up. Where there was any dampness it was exceed
ingly bad for the corn. When the corn is perfectly mature, 
perfectly solid, conditions which are the least bit unfavorable 
do not affect it as badly as when it is immature. Immature 
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corn may be almost entirely killed if it is ,xposed by storing 
in a place where there is considerable moisture, because mould 
can grow there. Prof. Holton, perhaps one of the greatest 
corn experts in America, at the Worcester Exposition made 
this statement to me: "A man that will give the prize to a 
sample of corn that is not mature does not know his business." 
I thoroughly agree with him. Corn in December should be 
perfectly solid. It should be dried out, if it was not perfectly 
dry when pnt in, so that the kernels ,Yill be solid. 

The next point is the ear conformation, and first of all we 
should consider the length. A while ago the aim would have 
been to get the largest ear, but size ancl quality do not always 
go together; in fact, do not often go together. An ear should 
be sufficiently long, but not too long. If it is too long the 
tendency is towards immaturity. One reason for throwing out 
the tips and butts is that there is more liability to be a lack of 
vitality in the kernels, because they are poor in shape. Like 
does not always produce like, but it tends to produce like. If 
you choose ears for seed that are the proper length you will 
stand a better chance of raising those that are the proper 
length. \Ve arc living in a State where the growing season 
for corn is about 100 to r ro days in length, speaking for the 
State generally. In the southern part it is longer and in the 
northern part shorter. \Vith sufficient length of car there should 
also be sufficient diameter. The rule \Yith most of the clent 
corn is that the circumference should be about one-half the total 
length. This will be governed by variety to quite an extent. 
There should be a regular development from base to tip. We 
look for regularity of development. ·with all we should have 
straightness of rows. Here is a matter which introduces a 
lot of discussion. \Vhy isn't corn grown in mixed rows just 
a." good as that which grows in straight rows? One of the 
points that the breeders have established is that the rows should 
be strafght. The kernels are apt to be more uniform. If you 
shell an car with uneven rows and try to plant the corn ·with 
a mechanical planter, the kernels arc not clrnppccl as evenly. 

The next point is the space between the rows. This should 
be closely filled. If there is a large space yon will 1Jc harvcst
in:; a lot of air where you should have harvested a lot of corn. 

The last point I wish to take up is the kernel conformation. 
The following are the general principles of kernel con formation 
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which I think should guide us. The kernel should be more or 
less wedge shape, with the type of a triangle. It should be sci 
uniform that the kernels will touch all the way down. It 
should be sufficiently wide at the top, but not too wide, and then 
taper down. Sometimes we find them too wide and rounded, 
which means that we have a space between the kernels. We 
,cannot have depth and- abnormal width. 

The germ is the last thing we will consider and perhaps one 
of the most important things in the study of the conformation 
of the kernel. I think the germ should come up pretty well 
tcward the top of the kernel, and it should be fairly wide. It 
should not spread all over the kernel, and it should not be 
narrow. It should be bright and free from wrinkles. A 
wrinkle shows a chance of immaturity. In summing up I 
would say: for general appearance, the first glimpse ,ve get 
of the sample, the color of it, the cheerfulness of it, and also 
the regularity of length and regularity of size. Then comes 
the maturity which is one of the important points in judging 
corn. I put great dependence upon maturity, because that is 
the vital point for the seed corn grower. If we are to grow 
onr own seed corn, we must pay attention to maturity. Then 
comes the ear conformation, which takes up the regularity of 
development, the covering of the tip and butt. \Vhat we should 
work for in regard to the tip is to have it regularly rounded 
over, but we should not place too much dependence on this. 
I woulcl rather have a little bareness of tip and well rounded 
kernels than a well filled tip and bare kernels. The kernels 
should be wedge shape so they will fit in together and the germ 
of good size. 

DR. TwncHELL--In looking over the first prize ten ears of 
ccrn, I find there are a great many irregular kernels. The ears 
are of good length but there are so many irregular kernels as 
compared with the second prize lot that the question has been 
raised as to why it was placed first. 

PRm'. BEr,L-I would ask you to take up the ears in the two 
lots and twist them for maturity. 'l'he ears in the lot which 
secured the first prize are exceptionally well matured. They 
are sound and solid. I will admit that the second lot has a 
more regular form of kernels, but it is not as mature, and I 
place much dependence on mainrity. They both look vigorous 
and I think both arc excellent; but on account of its maturity 
I bclien the first lot will come out best in the spring. 
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DEMONSTRATION IN POTATO JUDGING. 

By PROF. BELL. 

When I came to Maine last January to have charge of the 
:agronomy work at the University, I learned, of course, that 
Maine was famous for its potatoes. I thought it would be 
foolish for me to get out a score card because I knew the prac
tical growers were noted for this crop. What I did was to 
strike off a score card and send it to about fifty of the most 
prominent potato growers. I took the suggestions from the 
replies that I received and balanced them up and this score 
card is the result. 

Under general appearance we should have size, freshness 
and shape. Size is relative. The potatoes should be uniform 
in size. You will say that there is a great variation in size. 
On the score card size refers to the relative size of the potato 
as compared with other exhibits. Regularity in size refers to 
regularity in shape, to some extent. The next point is fresh
ness. The potato should be fresh and hard, showing that the 
vitality is not weakened. It should not show a shriveled con
dition. The ,vord shape brings up the question of varieties, 
but the usual shape is oblong. 

Next ,ve have trueness to type. Now comes the breed char
acteristics. If we are raising Green Mountain potatoes we 
want Green Mountain. \Ve do not want part of one kind and 
part of another. If we are raising a pure type of potatoes, 
the same as a pure type of apples or corn, we want them true 
tu type. The Green Mountain potato should be rather wicle, 
·with a good -even conformation, a little more oval than some 
varieties, the ends rounded over and not thick. Whatever the 
variety, you want trueness to type. 

The potato should have definite eyes, but we wish to discrimi
nate against deep eyes. The market has no place for cleep-eyecl 
potatoes, because in peeling too much of the potato is lost. 

Under soundness there are one or two things we wish to con
sider. First of all, freedom from a hollow center. Dig pota
toes sometimes are hollow at the center. You can tell by the 
sound if this is the case. Then there must be toughness of 
skin. If they are dug before they arc ripe, the skin will not 
be so tough. A good many people clig potatoes while they are 
green. You save a little time and inconvenience but vou hnrt 



yourself, the locality and the State, because as those potatoes 
go out to the Boston ancl )Jew York markets the people in 
those markets get the idea that our potatoes arc all alike, and 
they discriminate against l\lainc potatoes.. There are too many 
l\laine potatoes going to tho,c markets with skins that will peel; 
too many that arc immature. 

In scoring for vitality, we consider the eyes, and the frequency 
of the eyes. The potato should have strong looking eyes,-eyes 
that ar,~ vigorous; not shallow, but not of any great depth; eyes 
that show that there will be some growth there when the proper 
time comes. Then, from a study of the laws of heredity I do 
not think it pays to choose potatoes that have very deep eyes, 
because they have not the quality of prolixity. 1 am studying 
now 450 strains and by this time next year I believe I will have 
some data which I can present on that question. I think, judg
ing from other crops, that the potato that has a reasonable m1111-

ber of productive ovans, or eyes, is the one that we should 
choose. Of course you know that this is not the seed but the 
root. [t does not correspond exactly to ovans, but l think the 
laws of transmission should be the same. 

The last point to disrnss is the quality for cooking. In our 
class at the University the other clay we had just completed 
the study of the Green l'vlountain potato, ancl in the next period 
I had fifteen varieties of potatoes ancl two of each variety had 
hee11 cooked. I saicl to the class: "How many of yon think 
there is no difference in taste of different potatoes?" Some of 
them thought there ,vas not much difference, but at the encl of 
the perrocl they said that never in their lives had they thought 
there was so much difference in the taste. As a final illustra
tion I took one sample of each potato cookecl, and there was 
all the difference in the i:,hacle, in the texture, in trueness to type 
and in flavor that there is between other products, even different 
samples of butter. The Green l\1ountain ancl the Irish Cobbler 
were nice, dry, palatable potatoes. There were some others 
that were very insipid, and some rank and bitter. In choosing 
our seed I think we shonlcl take some of the potatoes and cook 
them and see how they taste, because I am convinced that taste 
is an heredity quality jw-t the same as the character and growth 
of stock. In jm1ging potatoes, notice whether they are nice, 
bright ancl clear, then take up the point of soundness, then reg
ularity and uniformity o:i' size. 
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HOW I RAISE BEANS AT A PROFIT. 

By F. H. J\foRSE, Waterford. 

I have been raising beans for 30 years or more, and I have 
learned that they will not grow without something to eat, any 
more than any other crop. Another thing, the cheapest time to 
hoe a crop is before it is planted. \Ve try to prepare our land 
very thoroughly for the bean crop. It is not a crop that will 
overcome witchgrass, like corn. :!\Iost of our beans are raised 
a~ a tiart of a regular rotation. \Ve are troubled very mnch 
with witchgrass, and we plant beans one or two years with corn, 
until we get the witchgrass snbclnecl. Instead of sowing grain 
as our neighbors clo and seeding clown in grain, ,ve have planted 
beans and seeded do,vn with beans. That, perhaps, yon have 
never tried, and to tell the truth I have had to give it up, for 
this year we bought a bean harvester, and that tears the ground 
all to pieces. 

As I said before, ·we try to give our ground very thorough 
preparation. \Ve intend to get the witchgrass very thoroughly 
conquered in the corn. In planting beans we use a two-horse 
planter. It is wry essential when you use a planter that the 
rows arc str_aig·ht and an even distance apart, so that you can use 
tools to cultivate them. 

On land ,vhere the witchgrass ancl weeds have been thorough
ly enough subclnecl, so that you can nse it, I have found nothing 
equal to the weeder to cultivate the bean crop. It must be used 
with judgment. It wonld not clo to go out some cool morning 
and think yon conlcl kill the weeds ancl not kill the beans, for the 
beans would be brittle ancl you would break them off. In the 
heat of the clay the beans will stand a goocl deal. This last sum
mer we lengthened out the regular \Heeler head, so that it would 
cover four rows at a time. \Ve cultivated the rows in that way 
until the plants_ were three inches high, but found we would not 
be able to keep the beans clean in that way. The question was: 
\Voulcl it do, to use the weeder? \Ve examined that piece of 
beans, and much to my surprise beans that stoocl 4 inches high 
had roots r S inches long. I found that practically the roots met 
Letween the rows. 

Then the question came up : How could ,ve keep the ,veeds 
clown and not destroy so many roots as to hurt the beans? If 
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we do not have a tool that will do the work, we make one. We 
took our weeder and put a piece of plank on ahead, then took 
the spring teeth from the American cultivator-they are not 
shaped like the regular spring teeth-and put those on. Our 
rows were so even we could put them on and run over the rows 
and not disturb the beans. Instea~ of using the pointed teeth 
we turned them clown,. and they scraped the surface of the 
ground and turned the witchgrass over, and the little teeth com
ing on behind, made it look smooth and light and nice. 

\Ve found we could go over three rows at a time, if planted 
3¼ feet apart, as we p:lant it. It is slow work going over one 
rmv at a time. The way we had this arranged, the weeder teeth 
were held up somewhat behind, and they barely scraped the 
surface ,vithout going to any depth. 

l\fost of you who ever raised any beans know that it is a back
aching job to pull them. \Ve always clid that by hand until this 
year. I have talked with a number of men about the question, 
and a man who came from J\Iichigan this summer said he 
thought a bean harvester would work well here. \Ve have a 
good many cobblestone,, and I supposed a harvester had to be 
sharp enough to cut the beans off. \Ve finally ordered a har
vester, and it did very good ,vork indeed. \i\Te took our horses, 
and pulled two rows at a time. As we had several.acres it was 
quite a saving. 'l'his machine is made with two plates that nm 
outside the rows and cut them and draw them together between 
the rows. Of course, there arc more or less stones mixed with 
them, but ,ve had two men following behind the machine who 
pulled two rows in tov,,anl t\ro more; we did not pull them quite 
togetber in the first place, but after they were dry enough to 
turn over we put four rows in one windrow. That gave us a 
chance to drive between the windrows and pitch them on to the 
wagon. 

If yon plant the yellow-eyed beans there ,vill be white and 
black beans. With a little practice you can tdl them by the 
growth. I go ahead of the pullers and pull out all the black 
and white beans. This year we threshed betwetn 30 and 40 
bushels before I found a black bean. I find in doing that, and 
selecting the seed carefolly, I reduce the number of black ancl 
white beans. The yellow-eyed beans usually stand upright. 
The black and white beans that grow from the yellow eyes, tip 
.over, and the pods that have the black and white beans in them 
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have a reddish· color, striped with black. The white beans are 
very much more prolific than the yellow eyes. If you keep 
planting the seed of the beans as they grow, in a few years they 
will go back to the black and white beans, because they are so 
much more prolific. I cannot tell you the percentage of black 
and white beans we get now, but it is very small. I think I 
have selected seed in that way three years. It is very encour
aging to me to see so much, improvement in the crop with that 
little bit of labor. 

vVe let the beans stand until the leaves are about half off, 
when we cut them. In that way they will dry off, and most of 
the leaves will be off by the time they are put in the barn. If 
you have a mow fairly well ventilated you can pitch them into 
the mow without trouble, only do not tread them; do not stand 
on them to pitch them back; have something to stand on so that 
they will not be trodden down. One year we had quite a large 
lot. I stood on them as I would a mow of hay, and when we 
came to thresh them the beans had settled clown and we lost a 
lot of them by mildew and mold. 

Three years ago this fall we bought a bean-thresher. It is a 
very nice-working machine, but I got too small a size, and it 
does the work slowly. It will thresh them nicely and clean them 
up, so that if you bought a barrel of the beans you would say 
they were ready for market. But we hand-pick them all. If 
anyone is going into the raising of beans to any extent, the thing 
to do would be for two or three to join together and buy a ma
chine of some size. vVith this one of ours, with beans well 
filled, we can thresh three or four bushels an hour. Last year 
I could clo that myself without any help, but usually it takes 
two. This year we have more vines ancl find it pretty hard 
work for two to thresh more than that. It is a small machine, 
nm by gasolene. It leaves the foci cl er in fine shape. We find 
the fodder is quite an item in our dairy work. It is not only 
a good feed, but I think it has a medicinal effect on the cows. 
For two years our bean crop was a failure, and we had more 
trouble with our cows in the two years, from garget and other 
troubles, than for 20 years altogether. I think this shows that 
the beans have a good effect. 

I have met some people since I have been here who say that 
their cows will not eat bean pods, but ours do. We feed them 
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the first thing in the morning, ancl those cows arc just as anx
ious, and will make jt:ist as much demonstration for those pocls 
a,: for ensilage. Cows will almost always leave their grain to 
cat ensilage, and they will do that to eat bean pocls. 

As to the variety of beans to raise, what might be best for me, 
may not be the best variety for you. The last few years we 
have raisecl the olcl fashioned yellow eyes, and have a special 
market for a certain amount. I have one customer who takes 
roo bmhcls a year. /\t the present we get double the quotations 
in Boston. I do not mean that we get double what they are 
q110tecl, but double what the net results would be to us. 

\V c have found, one year with another, that the bean crop 
has be('n a profitable one with us, more profitable than sweet 
corn. I think our land is sweet corn sick. \Ve have raised it 
so long that the land does not respond. I really think that beans 
improve the land. [ suppose it is on the same principle that al
falfa and some other crops improve the land. \Vhen we pulled 
the beans this year the roots were covered with those little nitro
gen gathering nodules. We have grown them because we 
thought we were planting something that would not sap the 
ground, and they have partially helped the soil. It seems to 
me that the bean crop prepares the ground for corn perhaps as 
well as to sow it to clover. 

Ques. What is your rotation? 
Ans. l:p onr way, two years ago, the winter and the dry 

summer following killed the clover. The rotation we followed 
up to that time had been corn one or two years, according: to the 
land we planted it on, then beans, seeding with clover in the 
beans. Then we cut two crops of clover the first year, one the 
second year, and plowed in the second crop and planted to corn 
the following year. In using the bean harvester we cannot seed 
clown in the beans, so I do not know what we shall do next. We 
have a piece that we raised beans on this year, and it is all ready 
for seed, and I shall sow it next spring as soon as the snow goes 
off, and apply a little chemical fertilizer with nitrate of soda, 
and see if I cannot get a hay crop next year. If that works 
well that is the plan we shall follow. 

Q. iNith the old fashioned yellow eyes what do you find the 
yield per acre to be? 

A. I do not think you could raise as many as you could of 



SEJ\fJ DIPROVE;MJ2KT 111~E'I'ING. 2 55 

• the improved. \Ve call 25 bushels per acre a good yield with 
the old fashion eel variety. We cannot raise that every year. 
Two years ago we averaged that on six acres; last year we got 
a little over 20 bushels. This year I doubt if they average any 
more, although on the first setting of the pods they never looked 
so well, but the blight struck them. 

Q. 'vVhat clo you use for fertilizer? 
A. Mostly we mix our own chemicals. Three years ago we 

bought the ready mixed goods, but for three years we have 
mixed our own chemicals. The formula used for the last two 
years is: Nitrate of soda, mo pounds; tankage, 500 pounds; 
bone, 400 pounds; acid phosphate, 600 pounds, and potash, 400 

pounds. 
Q. What kind of land do you get the best bean crop on? 
A. I think the bean crop with us has been very good about 

adapting itself to the soil, except for two years when we had 
some light land in pasture that we broke up, and they did not 
seem to pod very well there. As they got ready to fill, the dry 
weather came on and upset the filling. I think we only got 
about IO bushels to the acre. 

Q. Which would be the better, a sandy or clay loam? 
A. If the sandy loam was not the kind affected by drouth, I 

think that would be better. Ours is what we call gravelly loam. 
Q. How heavily do you seed? 
A. With the old fashioned yellow-eyes it takes about three 

pecks to the acre. 
Q. What did the machinery cost? 
A. Our little thresher at that time cost $42.50 cash in Min

neapolis. The harvester we used is an attachment to the Amer
ican cultivator. That cost $10 delivered at our station. 
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OPPORTUNITIES FOR CORN BREEDING IN MAINE. 

By DR. RAYMOND PEARL, Orono. 

The time has come in American agriculture when the prac
tice of intensive methods mnst be seriously undertaken. In the 
history of the country up to the past decade we have been able to 
employ the most wasteful agricultural methods in the world 
without particularly feeling the evil effects of such practice. 
This ability temporarily to escape the consequences of a care
less and wasteful agriculture has been clue to different circum
stances in different parts of the country. In the West there 
.were always new and virgin lands to migrate to when the yields 
got low on the old ones. In New England when the farm 
ceased to pay by the "good" old methods one could work at clay 
wages on the river, or in the shop, or teaming, or as a last re
sort take summer boarders. All these things, however, are but 
makeshift solutions of the economic problem confronting the 
farmer. The virgin lands are now all gone in this country, or 
very nearly so, ancl with increasing immigration and increased 
efficiency in the organization of labor, b()th from the laborer· s 
and the employer's standpoint, the odd job laborer, part farmer 
and part something else, is finding himself in a worse position 
all the time. The summer boarcler is at 1 ,est an uncertain crop, 
expensive and difficult to cultivate. 

The true solution of the problem. and the one which far
sighted farmers i.vlm form ~ced impn,vcrncnt asrnciations have 
grasped the import of, is the practice of a more intensi·ve agri
rnlture. By intensive agriculture one only means farming in 
such a way as to get the maximum return off a given area of 
land. This means as primary factors, improved seed, and right 
method:, of culture. Here lies the reason why we must prac
tice seed breeding, and the reason wh 1· this association has a 
work to clo. 

Now all this which has been said is very well in its way per
haps, but after all pretty general. To get clown to the ground, 
just what does corn breeding offer the 1\!Iaine farmer? What 
are the opportunities in this direction in this State? Such op
portunities, it seems to me, lie open in two general directions. 
These are: 

r. The improvement of corn as a farm crop to be used on 
the farm. 



2. The production of seed corn, both yellow and sweet, to 
sell not 0J1ly in the State but elsewhere as well. 

Let us consider each of these propositions separately. 
The first proposition obviously refers to yellow corn. It in

rnlves two questions. 
(a) Is it profitable to grow corn as a grain crop in Maine? 
(b) Granting that it is, what profit may be expected to re

sult from special breeding of the crop? 
In answer to these questions let me present some figures. To 

answer the first question it is necessary to know on the one hand 
what it costs to grow a bushel of corn in Maine, and on the 
other hand what it costs to buy a bushel of corn in Maine. The 
difference will answer the question. 

unfortunately there are no detailed figures in regard to the 
cost of growing corn in Maine. So then, what we shall have 
to do is to get some basic figures from other states and then 
make an estimate for Maine on the basis of these and general 
observations. Fortunately I have been able to get some figures 
which will, I think, serve to establish an upper and a lower limit 
for the cost of growing corn, somewhere between which the 
cost in 1\Iaine may be considered to lie. 

First let us examine some data on the cost of growing corn in 
New Hampshire, a neighboring state, where general conditions 
are in many ways similar to our own. The following figures 
represent the cost to Mr. Joseph B. Cram of Hampton Falls, 
N. H., of growing an acre of corn. 

Plowing ........................... . 
Harrowing .................. _ ...... . 
Seed .............................. . 
Plan ting (hand) ................... . 
Twice over with weeder ............. . 
Cultivating both ways four times ... . 
Hoeing once ....................... . 
Harvesting ears .................... . 
Cutting and shocking fodder ........ . 
Hauling and husking ears ............ . 
Hauling fodder .................... . 

Total ....................... . 

17 

$3.00 
2.00 

.25 
2.50 

.50 
2.40 
2.00 

1.25 

2.50 
3.00 

3.00 
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The figures allow nothing for manure or fertilizer, nor for 
rental of land, but they are considerably in excess of the aver
age on some other points. The land was plowed twice to kill 
witch grass ; the hand planting was too expensive. 

The yield from this acre was 8o bushels of shelled corn. This 
makes the cost per bushel 28 cents. 

More accurate figures, but from quite different conditions, are 
the following taken from Bulletin I 17 of the Minnesota Experi
ment Station. They represent the results of a very careful in
vestigation on cost of production: 

Cost of Producing in Two Minnesota Localities When the Ears 
are Husked from the Standing Stalks, and the Stover not Har
vested. 

Seed 
Shelling seed .............. . 
Plowing ................... . 
Dragging .................. . 
Planting (horse planter) ..... . 
Cultivating ................ . 
Vv~eecling .................. . 
Husking .................. . 
Machinery cost ............. . 
Land rental ................ . 

Total ................. . 
Yield ............. · · · · · · · · · 
Cost per bushel ............ . 

Rice Co . 
. 226 
.026 

I .3II 
.544 
.240 

1.806 

3.456 
.549 

3.500 

I I .658 
37 .90 bu. 

.31 

Lyon Co. 
.190 
.025 

I.171 

.439 
• 2 55 

I .453 
,!19 

2.473 
.537 

3.000 

9.662 
46.24 bu. 

.21 

Cost of Producing Corn in Minnesota, When it is Shocked and 

Hau led in from the Field. 

Seed ••••••••• 0 ••••••••••••••••••••• 

Shelling seed ....................... . 
Plowing ........................... . 
Dragging .......................... . 
Planting (horse planter) ............ . 
Cultivating ........................ . 
Cutting ( corn binder) ............... . 

Lyon Co . 
. 190 
.025 

I. 171 
.439 
, 2 55 

I ,453 
.687 
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Shocking and binding ............... . 
T· wine ............................ . 
Hauling ........................... . 
Machinery cost ..................... . 
Land rental ........................ . 

.292 

.302 

I.003 

1.448 
3.000 

Total . . . . . . . . . . . . . . . . . . . . . . . . IO. 265 

259 

None of these Minnes'i>ta figures allow anything for manure. 

This is made a general charge against the farm and not against 
the special crops. Commercial fertilizer is little used in grow
ing corn in the West, and hence does not enter into the account. 
Here lies one of the chief reasons why they can grow corn 
cheaper than we can. 

None of these figures as they stand are directll applicable to 
average Maine conditions. The western figures are too low 
and the New Hampshire ones, in some respects too high. 

In the following figures I have attempted to make an esti
mate, on the basis of these figures, and of what I have observed 
of conditions regarding corn culture in the State, as to what it 
costs to grow corn in Maine. It is my belief that the result 
given is a m1mmum. That is, I doubt if corn can in general or 
on the average be grown for much less than the amount given. 
Of course, in individual cases some farmer may grow, or think 
he grows, corn cheaper than this, but these are meant to be aver
age figures. 

Estimated Minimum Cost of Growing Corn in Maine. 

Seed and shelling .. . . . . .. .. .. .. . . . . .. $.25 
Manure and fertilizer . . . . . . . . . . . . . . . . 6.oo* 
Plowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . I • 75 
Harrowing ....................... •. . 50 
Planting . . . . . . .. . . .. .. .. .. .. . .. .. .. ,75 
Cultivating and hoeing . . . . . . . . . . . . . . . 4.00 
Harvesting corn and stover . . . . . . . . . . . 2. 50 
Hauling and husking . . . . . . . . . . . . . . . . . 2 • 25 
Land rental ..................... , , •. 4.00 

Total . . . . . . . . . . . . . . . . . . . . . . • • • • $22 • 00 

~ deciding on this figure allowance is made for the value of the fertilizing mate
rials left in thP. soil for tbe beiiefit of the subsequent crops. It is doubtful if any farm~r 
in Maine attempts to grow corn wit~ an act!'al outla v of as little as $6.00 to the acre m 
manure and fertilizer. If he does his yield 1s pretty meager. 
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This represents a cost close to the minimum. If we add to 

the New Hampshire figures the same land rental charge, $4.00, 
and the same fertilizer charge, $6.oo, we shall have a total of 
$32.40. This will represent something close to a maximum of 
what it ought to cost to grow an acre of corn in Maine. Of 
course it can be made to cost more, but ordinary average farm
ing ought to do it for this sum. 

Now an acre of corn cannot be expected to yield more than 
(½ tons of dry stover. Reckoning the feeding value of this 
as $3.00 per ton ( some authorities calculate it at never over 
$2.85) we have as the value of the stover $4.50. Deducting this 
from the totals we have, as the net cost of producing an acre of 
corn in J\faine something between $17.50 and $27.90. 

The following table shows the importance of breeding and the 
use of improved seed : 

Cost of Production of a Bushel of Shelled Corn at the Indicated 

Yields in Bushels per Acre. 

If the corn yields at the rat" per 
acre of 

40 bushels shelled corn 

50 bushels shelled corn 

60 bushels shelled corn 

70 bushels shelled corn 

80 bushels shelled corn 

90 bushels shelled corn 

100 bushels shelled corn 

The net cost per bushel of shelled corn 
wlll be between 

44c and 70c 

3,5c and 56c 

29c and 47c 

25c and 40c 

22c and 35c 

me and 31c 

ll~c and 28c 

It is clear enough from these figures what a great advantage 
it is to use improved seed corn. At the current market price of 
corn this fall, say 60 to 65 cents a bushel in Boston, there is not 
a great profit in corn growing for the man in Maine who raises 
only 40 bushels of shelled corn to the acre, no matter how eco
nomical his cultural methods. But if he uses improved seed 
from which he can get a yield of 6o to 70 bushels to the acre 
hts corn is costing him only one-half what he has to pay the 
grain man for it. Here then lies one opportunity for corn 
breeding in Maine. 
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Let us turn to the second opportunity, the production of seed. 
While I have not at hand the figures for the present year's pack 
we are safe in assuming that Maine stands at least third in the 
amount of sweet corn packed, among all the states in the coun
try. This industry creates a great demand for seed. Now one 
of the most important principles brought out by recent scientific 
studies on corn breeding is the great importance of what is called 
local adjustment in seed corn. What this means is that on the 
average and in the long run corn planted from seed grown in the 
same locality and acclimated or adjusted to the conditions of 
that locality will yield more ears, larger ears and finer ears than 
will corn grown from seed brought in from somewhere else. 
This principle has been shown to hold true for yellow corn, 
and the work of the Station during the past four years with 
sweet corn shows beyond the shadow of a doubt that it applies 
to this crop as well. On the average the best swee't corn grown 
in Maine today is produced from Maine grown seed. :Many of 
the packers have known this for a long time, but would not say 
so because they hai•e not been able, try as they would, to get any
thing lilce enough Maine grown seed of high quality to plant 
their acreage. Does not this mean an opportunity for corn 
breeding in Maine? For high quality sweet corn seed the 
grower can get $4.00 per bushel at any time. The only extra 
cost of producing this is involved in two items : 

I. The extra brain work which goes into breeding a high 
grade product, rather than merely growing an ordinary one. 
This you can capitalize at what you will. 

2. The extra cost of curing, plus the shrinkage in value of 
the stover if it stands in the field till the ears are matured for 
seed. 

A similar opportunity lies open in the breeding of yellow corn 
for seed. That the native flint corn of New England has de
teriorated during the last 75 years owing to lack of attention to 
its breeding no one doubts who has taken pains to acqaint him
self with the facts. At the beginning of last century agricul
tural fairs in New England were such in fact as well as in the
ory, and did much to stimulate the farmer to improve his crops. 
A regular feature of the fairs in those days was competition as 
to yields of crops, the land being measured and the yields deter
mined by disinterested judges. If one will take the trouble to 
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read the prize awards of New England fairs along about r8oo 
to 1825 he will quickly find that in order to stand any chance 
at all in the corn competitions one had to get a yield of roo or 
more bushels of shelled corn to the measured acre. This was 
with flint corn. How much of it will do that today? 

The general report from the recent corn show in Worcester 
was to the effect that the flint corn shown was seriously lacking 
in breeding. With the reawakening of interest in corn growing 
in New England there is already a great demand for improved, 
acclimated seed. This demand will increase markedly in the 
next few years. Does not the breeding of seed to supply thi~ 
demand offer an opportunity to the Maine farmer? 

I hope that what I have said will serve in some small meas
ure to indicate that it is worth the while of the members of this 
association first to grow corn, and second to breed corn. The 
first great requisite of successful agriculture is to feed crops 
well. The second, and not less important, is to breed them well, 
so as to have something that it is both a pleasure and a profit to 
feed. 

Discussion. 

Ques. \Vhat about false rows, how can you breed them out? 
Ans. Well, I would take that to mean that the original sample 

of seed that you started ·with was not the best thing to start with, 
and I would start again. 

Q. There was one ear of an 8-rowed variety sent me that 
had ten rows at the butt. I put that where I knew where it was, 
but ought that to spread through the other rows? 

A. Yes, I think it would. This ten-row character might be 
spread by pollen of that row and could show in every other row 
in the piece. 

Q. Then it would have been better to have planted but nine 
rows, and left the other out? 

A. Yes, in view of the outcome. 
Q. They did not tip out good. The ears sent me were well 

formed as to tipping ou1!:, but there would be little snouts on 
mine? 

A. That matter of tipping out is influenced by the conditions 
at the time of pollenation. With the best corn in the world, if 
the conditions are right (or wrong, as you may say) just at the 
time of the pollenation of the ears, you will get bad tips. 
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Q. What do you call right conditions? 
A. The conditions should be such that when the pollen is 

being shed, for a period of about a week you would have warm, 
sunshiny days, dry weather, and not too hot, so as to dry up the 
silk prematurely. Corn does not fill out on the tip for two main 
causes: On the one hand, there may not be enough pollen for 
all the silks, or, on the other hand, the silks may either not de~ 
velop properly, or die before the pollen reaches them. If a 
piece of corn develops unevenly, so that you get an uneven dis
tribution of pollen in respect to time, you are apt to get a good 
many badly fipped ears. 

Q. Would you advise detasseling,-taking off the tops? 
A. That is a question in corn breeding. If you talk with a 

cattle breeder, as I happened to do this morning, and the talk 
turns on corn breeding, it seems, to the cattle breeder, to be the 
most ill-guided, ill-conducted thing in the world. On the ordi
nary plan of corn breeding you are controlling only the female 
line. The question has been considered a good deal by the 
piant breeders, and various schemes devised to control the male 
line or the sire in corn breeding. Perhaps the best method so 
far worked out for dealing with this problem is that which use5 
only one sire ear in the seed breeding plot. This sire ear is chosen 
btcause of its supposed ability to transmit good qualities, as in
cheated in several years of ordinary ear-to-row testing. The 
practice of persons following this method is as follows : 

If they find a pedigree strain or row of corn, planted on the 
ear-to-row method, that for two or more consecutive year5 
yields considerably higher than the other rows, they come to the 
conclusion it has some good in it, and one or more ears are taken 
from it to serve as sire plants for the next year's seed plat. A 
square plat is planted for seed. In the center of that plat are 
pianted the ears ( or ear) which have been chosen to furnish the 
pollen, that is to be the sire plants. Then just as soon as the 
tassels are out and before the silks appear all the plants in the 
plat except these sire plants in the center are detasseled. The 
ears from the dctasseled plants are saved for seed. This meth
od corresponds to the practice of grading up cattle with a pure
bred male. By this means you can control the male parent in 
corn. It has been shown that if you bring together in corn two 
unrelated strains you can get an increase in the yield. There 
have been figures published that give a very great increase. For 
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example, where two strains were crossed, each yielding in the 
neighborhood of 65 bushels, the resulting yield the first cross
bred generation was over roo bushels to the acre. People who 
have clone this work give much higher figures even than these. 

Q. Suppose you take that cross-bred seed and breed it again, 
what would you get? 

A. That is not to be done. Anybody who takes up this plan 
must be prepared to run on his farm all the time at least three 
corn plats so far apart that they will not mix. Understand I 
am not advising this pl'an as a practical thing, but bring it out as 
having a bearing on the question raised in regard to cletasseling. 

Q. [ would like to know about husking corn. In my expe
rience with the corn I have raised the husking costs as much as 
the t'est of the crop? 

A. Yon will realize that my estimates are minimum ones. I 
deliberately put the price very low on husking. I agree with 
you that husking probably often costs more, and would like to 
have your opinion. In that estimate the charge for husking is 
$3. What do you think it costs you? 

Q. vVell it costs me pretty close to $9. l\fy corn crop cost 
me about 47 cents per bushel. 

PROF. HITCHINGS: Don't you think that it makes qnite 
a difference in the value of the land used? If one farm is worth 
$20 an acre, and another man is using land worth $roo per acre, 
there is quite an item to be considered. 

DR. P1~ARI,: Yes, of course, that fignres on the land rental 
charge, bnt I endeavored to make a fair average charge, con
sidering the land in Maine that is used for corn growing. 

Q. How long can we continue to get an improvement in the 
yield of our corn i' 

A. That is a hard qnestion to answer. It seems to me that 
the question of the improvement of corn by breeding, in the last 
analysis, comes to the same basis as the improvement of any
thing else by breeding.. We have to discover the ear, in the 
case of corn, which comes from a plant which has the ability to 
transmit its qualities. vVe must have the transmission of good 
qualities. With ear-to-row tests yon get in the first generation 
such results as those shown down stairs; some rows that yield 
80 bushels to the acre, and some that yield at the rate of five 
bnshels. The common assumption is that by planting seed from 
the So-bushel row next year you will surely get a considerably 
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higher yield than the average of the year before. But all the 
actual figures, so far as I know, of the ear-to-row method of 
breeding, do not justify that assumption, so far at least as con
cerns the character yield. 

What we have to do is to find that ear which will produce 
a high-yielding row, and the next year produce a high-yielding 
row again, and so on indefinitely. In other words, we must 
find the prepotent individual. 'vVe have tested in the Station 
work hundreds of cars and their progeny rows, and out of the 
hundreds we have found just one row that seems to transmit 
with certainty high yielding qualities. There were other ears 
that seemed in the first generation as good as that, but they 
lacked the ability to dominate, as it were, all the inferior strains 
that mixed with them in fertilization, and keep up the yield. 
I think the occurrence of such a prepotent corn plant probably 
happens only about as often as you get a great sire in trotting 
horses, for example, and the occurrence of such prepotent indi
viduals quite certainly is something that with our present knowl
edge man cannot control. 'vVhen such a favorable variation is 
sent along by Nature what we want to do is to know how to 
take advantage of it and know how to perpetuate and not lose it. 

The practical question is: What method shall we follow in 
breeding corn? and today there seems to be nothing better than 
to practise the ear-to-row method. Anyone doing that, how
ever, must not be disappointed if he does not get the results 
expected right off. Do not be disappointed if when you plant 
the So-bushel row it docs not yield higher than the 5-bushel row. 

The next point to be considered, although I am not yet ready 
to give any positive advice on it, is the question of detasseling. 
Personally, I am in favor of detasseling alternate rows and 
taking the seed only from stalks that have had the tassel re
moved, thus preventing any self-fertilization. I am not guar
anteeing to you that this is going to raise your yield greatly, 
but I think it is a good thing to practise in connection with our 
ear-to-row method. It is, I believe, good practise to detassel 
barren stalks and suckers in the breeding plot. 

Q. Why not remove the stalk? 
A. Yon can, but cletasseling is easier and you save the 

fodder. 
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SMALL GRAIN GROWING IN MAINE. 

By PRcn'. H. G. BELL, Orono. 

From the close of the Civil War to the early So's New Eng
land was famed for her production of small cereals. Wheat 
fields were found on nearly every farm and busy mills supplied 
the demands of the people with flour made from locally grown 
grain. But all this is changed. In the So's and 9o's the open
ing up of fertile areas in the West made it possible for the 
western sons to lay down grain on eastern markets at a lower 
price than that for which their fathers could produce this 
commodity on the home farms. Hence, it was natural that 
the grain field should give place to the pasture or meadow, 
and even to the abandoned farm. But the pendulum is swing
ing back to the other side of the arc. Rise in land values, 
increase in the demands of a growing populace, and high 
freight rates have forced the price of corn, oats, and wheat 
up to a height that is almost prohibitive to the easterner. The 
time has come when he can again compete with profit in the 
raising of these much needed cereals-. 

The climate of Maine is indeed somewhat severe for the 
growth of corn, but great hopes are entertained for the breed
ing of a corn that will mature in 90 to r IO clays, which is about 
the limit of the average corn growing season of many of the 
fertile districts of this State. Small grains such as oats, wheat 
and barley, coming from the more rigorous climates of Europe 
and Asia, thrive under the conditions which prevail in 
J\faine. Probably no state in this great Union has a more pro
pitious climate for oat growing than has our own Pine Tree 
Commonwealth. M oclerately cool temperature, accompanied by 
abundant rainfall, are conditions that make good oats. These 
three cereals, moreover, prefer a medium clay to sanely loam 
soil in preference to soils rich in humus. Undoubtedly such 
soils which prevail in },faine are capable of producing good 
small grains if they are properly drained, and the crops handled 
in judicious rotations upon them. A clover crop should be 
grown and plowed under once in 3 or 4 years, on most of our 
fields. !\fore cattle could be kept if more feed was grown and 
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as a result manure could be applied to the soil in greater quan
tities. Drainage, crop rotation, and application of barn dress
ing, and a limited amount of commercial fertilizer are keys to 
success in general farming in Maine. 

Great advancement has been made in the knowledge of grain 
growing since the time that Maine was famed as a cereal
producing state. As a consequence her farmers, who wish to 
undertake this commendable and profitable phase of farming at 
the present time, have not to take all the arduous steps that 
found place in the period between the grain-growing days of 
our forefathers and those of the present. Much has been 
learned about soil preparation and fertility maintenance. Still 
more has been learned about the varieties themselves. A glance 
at the accompanying chart ( see table No. I) will show new 

Table !.-Valuable Varieties of Oats, Wheat and Barley. 

Number 

I 
Yield Welght I Per cent 

of station Class. Name of Variety. per aero per bushel hull 
tests. in bushels. -pounds. of oats. 

3 Early Kherson ................ 61.3 30.0 

I 
26.5 

2 90-100 Early Champion ....... 34.8 29.5 30.5 
1 days. Daubeney .............. 62.8 34.0 25.5 
3 Silvermine ............. 41.2 28.5 28.0 

3 Late Siberian ............... 86.9 31.5 27.5 
5 110-120 Swedish select ......... 79.4 32. 7 28.0 
2 days. Joanette ............... 68. 7 34.3 22.0 

WHEAT. 

4 Winter. Turkey Red ............ \ 33.5 54.8 Hard. 
2 Dawson's Golden Chatfl 33.2 57.8 Soft. 

1 Spring. Red Fife................ 34. 9 60.0 Hard. 
1 Minn. No. 163.......... 35.3 59.9 Hard. 

BARLEY. 

3 Hulled. \Iandscheurl .......... 59. 7 50.9 
2 Hulled. V[ensury ............... 49.1 52.1 

---
3 Hullcss. Guy Mayle ............. 50. 7 60.3 

named wheat, oats, and barleys which yield more grain of 
better quality than was generally possible in former times. 
Variety does count for a great deal in plant life just as breed 
and strain within the breed counts for so much in live stock. 
The tests of oats recorded in the chart, tests which were carried 
on by some of our leading American experiment stations, show 
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a difference of many bushels in yield per acre. Similar differ
ences are evident in the yields of wheats and barleys. All of 
these varieties of small grains have proven themselves to be 
of superior quality in actual tests. Any one of each type of 
grain is recommended for use on Maine farms. However, a 
more interesting test has been carried on at our own Experi
ment Station on its Highmoor Farm. This test has proven 
the Swedish Select oat to be an excellent late oat for Maine. 
One of the interesting studies in oats and one which means a 
great deal to l\Iaine farmer~ is the study of the per cent of hull 
of the oats grown. A glance at the figures of the per cent of 
hull of the oats grown by the Experiment Station, those grown 
by the Department of Agronomy and those grown on the indi
vidual farms of many of the members of this association, will 
bring out the importance of such a study. On the demonstra
tion plots of the Department of Agronomy ten plots of oats 
were grnwn, varying in hull from 22 to 40%. Almost equal 
differences are noted in oats grmvn by the members of the 
Scee! Improvement Association. \Vhat does such a difference 
mean to the farmer? Farmer A grows moo bushels of the 
,·ariety of oats which has 22% hull. Farmer B grows moo 
bushels of the variety that has 4 I '7o hull. Farmer A has as a 
result over 3 tons more feeding material. in the shape of oat 
kernel than has Farmer B in his moo bushels. Three tons of 
free! arc worth looking after! It is important to note that 
over 80% of the members of the association are grmving oats 
that test over 307'; hull. There is room for great improvement 
yet. Equally important differences in varieties of wheat and 
barley coulcl be pointed out. but we will leave this to another 
occasion. 

Can we raise winter wheat in l\faine? \Ve believe it is pos
sible if the following things are clone: ( r) If the land is well 
prepared by (a) thorough drainage, (b) careful and thorough 
tillage; ( 2) if the seed is planted early in the fall or in the late 
surnmer--not later than Sept. I for most parts of Maine; ( 3) 
if only 5eecl of first quality is used. 

Now, why should l\faine grow small grain? The 49th annual 
report of the Maine Central Railway records that 271,541 tons 
of grain--corn, oats, wheat and barley-were brought into the 
State for distribution in r9ro. Beside this 77,405 tons of mill 



SEED IMPROVEMENT MEE'fING. 

Table II.-i.11aine's Demand and Supply of Grain . 

. (MILLIONS OF BUSHELS.) 

Maine 
needs. 

7.0 

OATS. 

Maine 
grows. 

4.5 

Maine 
needs. 

5.0 

WHEAT. 

Maine 
grows. 

.23 II 

J\Iaine 
needs. 

2.4 

CORN. 

Maine 
grows. 

I 
.6 
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feeds and 67,081 tons of flour were also imported by consumers 
in Maine. Think of it! Over $5,430,820 going out annually 
for grain alone! Study the accompanying chart (see table 
No. 2) and note the quantity of grains our farm stock and poul
try consumed in 1910, and how nearly we met the demand by 
cereals grown on Maine farms. 

Most people will be surprised to learn that if the 60,000 
farmers of Maine grew 3 acres of wheat, yielding 30 bushels 
per acre, they would have 400,000 bushels of wheat more than 
the farm live stock consumed. If each farmer grew IO acres 
of oats yielding 50 bushels per acre, Maine would have 
20,000,000 bushels of oats to sell ! 

Not only must quantity be in the minds of the grain growers 
but quality should play a large part. Thousands of bushels 
of superior seed oats and feed wheat are being imported by 
Maine farmers from states 500 to 1000 miles west. We paid 
85 cents per bushel for oats last spring to a Wisconsin farmer 
who had 2000 bushells of selected Swedish oats for sale. We 
have personal knowledge of this same farmer having sold over 
moo bushels of the same variety of oats in 1908 for 90 cents 
per bushel. Members of seed improvement associations of cer
tain of our states are making good incomes by paying attention 
to the quality of the grain they offer for sale as seed. No trick 
of advertising or cunning of trade mysteries is getting them 
trade, but good reliable goods, honestly selected, is bringing its 
merited return. The opportunities for members of this asso
ciation to make good returns from such work were never 
brighter. You have heard of the profitable seed grain pro
duction of the Swedish people. Why cannot Maine farmers 
do equally good, careful work? 

It is our opinion that a diversified type of farming, except in 
such cases as where a farmer is located very near to a large 
city-diversified farming, practicing a good system of rotation 
of crops, and making a specialty of seed grain raising to a 
limited extent, would not only build up the fertility of our 
farms but would bui1ld up the pride of our farmers, and aug
ment their finances to an extent that was not deemed possible 
on the farms of this State. Not only would this be possible, 
but inducement would be held out for the establishment of 
manufactories using cereals as raw material, to locate in this 
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part of the country. We have natural power in our waterfalls, 
intelligent farmers on our lands, upwards of 20 millions of 
people within a radius of 250 miles. 

Let us give more thought to raising grain of quality to supply 
such demands. 

REPORT OF COMMITTEE ON CORN ZONES. 

Your committee has met and considered the questions raised 
by Dr. Twitchell and has come to the conclusion that, in view 
or the importance of the questions involved and of the desir
ability in the interests of fairness of reaching as correct a dis
tribution of zones as possible, it is necessary to take more time 
for the settling of this matter than can be had at the present 
meeting. It has seemed to the committee that the most feasible 
way in which to approach this matter is to have prepared a 
tentative division of the State into not more than three zones. 
In making these divisions it is believed to be absolutely neces
sary to take account of soil, climatic and other local conditions. 
In view of these circumstances it seems necessary to have the • 
divisions something other than straight parallel lines across the 
State. It is proposed that this tentative plan, after having 
been drawn up, shall be submitted to a number of representa-
tive corn growers in different sections of the State for their 
suggestions; these suggestions can then be incorporated in the 
scheme and the final result prepared as a printed map of the 
State, showing the zone divisions, and a copy of this map 
placed in the hands of each member of the association in plenty 
of time for him to get his exhibits in for the next meeting 
of the association. At that meeting the whole question of the 
distribution of the zones can be discussed and any desired 
changes made. 

It is recommended, in accordance with these suggestions, 
that your committee be continued with the view of carrying on 
these suggestions and reporting at the next meeting of the 
association. 



272 AGRICCLTFRE 011 ~fAINE. 

OUR PART IN Il\lPRO\-ING MAINE AGRICULTURE. 

By C. S. S'rrnsoN, Master State Grange. 

It certainly affords me pleasure, as a representative of the 
largest organization in our State, to come before you and say 
a few ,vords, and to give you as concisely as I can my idea of 
the position of the Grange in regard to the agricultural devel
opment of the State of :\faine. I feel that I owe you an apol
ogy in that I have not ha<l sufficient time to prepare myself for 
this evening's program. 

This organization of the Order of Patrons of Husbandry 
from its earliest inception has stood for the promotion of agri
culture. Its idea has been from the beginning, and its aim 
an<l work, to educate and elevate the American farmer. Now 
we have a vigorous organization in Maine, consisting of about 
60,000 of the people of our State. It occurs to me that in any 
agricultural development, in any betterment along the lines of 
agricnltnrc, and perhaps civic improvement, this organization 
ought to be a leader. It has been said in past years, and with 
some degree of truth I am willing to admit, that the organiza
tion of which I have the honor of being the head at the present 
time, has been devoting too much of its energies to the social 
feature or the social end of grange work, as we call it. When 
I was elected Master of the State Grange, I felt that, having 
this great organization in our State, having the great amount 
oi money invested in grange property, the time had come when 
we ought to take account of stock, as it were, when we ought 
to ask ourselves the question, Does it pay? It occurred to me 
that the time had come when we ought to make this organization 
a very potent factor fo:r uplifting along all lines of agricultural 
endeavor in our State. The criticism that I have mentioned, 
that we had been devoting too much of our energies and too 
much of our time in the social feature of grange work, per
haps was justly made; and in visiting the subordinate and the 
Pomona granges in the State of Maine, in season and out of 
season, I have had in mind and hav€ given the grange organ
izations to understand that the cultivation of the social graces 
and the enjoyment of the social pleasures are to be commended, 
but any organization composed largely of farmers, as this organ-
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ization is, that devotes all of its work and all of its time and all 
of its energy to the cultivation of the social graces cannot long 
endure. \Ve must do something that will commend our organ
ization to thinking people. Now I believe we have in our State 
the largest proportion of farmers that is found in the grange 
of any state. One person in every eleven in ::\Iaine at the pres-
ent time belongs to the grange, and the grange organization • 
in the future must, if it endures, if it maintains its present 
prestige, if it attains to greater heights, demonstrate that it 
i:-; to be a leader as it never has been in the paFt. 

::\fr. Chairman, it has been said that we are not doing our 
best in developing agriculture in the State of Maine. I believe 
it to be true, but by comparison we can look back twenty-five 
years and see that we have made great strides along the line 
of agricultural development. Any man who travels over Maine 
a~ I do, and ,vho notices as he travels, may see that conditions 
in ::\I aine are immeasurably better than they were twenty-five 
years ago, and I believe that we are just at the beginning of 
our possibilities so far as agriculture is concerned. And this 
organization, consisting of nearly 60,000 of the best people in 
the State of ::\Iaine, ought to be a leader along future lines of 
clE.velopment. It has been said that the fruit industry in our 
State has been on the ,vane; it has been said that we are not 
producing as good fruit or as much fruit as we were ten years 
ago. Is this true? and if it is true, why is it true? I propose, 
so far as I can dominate the work, so far as I can formulate 
the plan of grange work in the future, that we in the capacity 
of granges shall find out why this is true. vVe have an organ
ization, we have the grange homes, the grange halls, we have 
everything at our hand for promulgating this work, and so far 
as I am concerned and so far as I can formulate the policy of 
the grange in ::VIaine, I propose that we shall be identified with 
every other organization in our State that is trying to promote 
agriculture. I care nothing for any credit which might inci
dentally come to myself. I believe that all petty jealousies, 

.all rivalries, all envies, if you please, should be laid aside, and 
each and every organization in Maine shoucl work together 
along a definite line toward a definite object for upbuilding 
agricultme in our State. 

18 



AGRlCCI/l'CRE OF MAlNE. 

Now, i\Ir. Chairman, I believe that every one of us believes 
in l\T aine. l\faine is great in area and it is sparsely settled, 
and in proportion to the area of the State we have no great 
wealth like many other states. I believe there is greater room 
for independent operations, I believe there is greater oppor
tunity for a boy and a girl here upon a farm in the State of 
Maine, for future development, for getting the most of the 
good things in life, than there is in any other place to which 
I have recently been. 

I believe a man should have a good word to say for his State, 
for hie county, for the place which he calls his home. Jn 
August of 1909, and several times previous to that, I went into 
Aroostook county ancl I found that after I had crossed the 
borcler between Penobc:cot and Aroostook counties, I was obliged 
tel talk abont Aroostook county ancl about potatoes. In August, 
r9ro, I ,vent into Aroostook county again, ancl I registered a 
solemn vow that after I had got into the county I would not 
say anything aiioLJt Aroostook county and potatoes, but I found 
tLat I had hardly got ten rods over the county line before I was 
obliged to talk about Arnostook county and potatoes. Nobody 
m)ulcl talk to me about anything else. They even asked me 
how many potatoes I raisecl last year and the profit I made on 
them. I made up my mind that the people of Aroostook county 
,,·odd get up nights, and sit up nights, to shout for their county. 
That is what has given it prestige all over the State, and has 
spread its fame as far as the Union extends. 

:\fr. Chairman, and friends, I want to say to you that I have 
had in the past, and liave now, great faith in good leadership. 
I have great faith in those men who have made a special study 
along ~pccial lines of farm work and farm endeavor, and my 
observation teaches me this: that it is not always safe to pin 
your faith to leaders or to leadership. However well trained 
a man may be, hi),,·ever much he may know about certain spe
cial lines of farm ,rnrk, it is not always safe to place your faith 
implicitly upon \\·hat he may know, because if my observation 
teaches me anything it is certainly true that every man is sur
rounded by cert;-i.in conditions which surround no other indi
vidual man, ancl you ancl I who are members of this grange 
organintion, many of us, ought to be in our individual capacity 
studying the condition,; hy ,,:hich we are surrounded and to be 
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able to make the most of them. I believe we can do so, and 
the grange organization of the future is to be a leader along 
this line of work. 

Do you know, the road problem in the State of Maine is of 
vital interest to every resident of our State. Seventy per cent 
of the transportation question in Maine begins at the farmer's 
front gate and it ends at the railroad station where the products 
of the farm are shipped away to the consumer. It is a very 
great problem. There is no one thing which can so promote 
agricultural conditions as having a better system of roads. 
And I say to you that I believe the way we settle the road 
problem in the State of Maine will have a great deal to do with 
the agricultural betterment of the State. It should be con
sidered first at least, from a commercial standpoint. I doubt 
the propriety, I doubt the good business feature, of building 
boulevards for automobiles across the State. I do believe in 
a better system of road building, and I do believe that this 
grange organization should be a leader in getting legislation 
enacted which shall give the farmer a better road over which 
to haul the products of the farm to the railroad station where 
they are shipped to the consumer. I believe that the grange 
should be a leader in conserving the natural resources of the 
State. IIow many of us know or realize the graft which has 
been going on in appropriating through crooked legislation or 
in some other way the great water powers of our State for the 
purpose of transmitting outside the State the electrical power 
for manufacturing processes. We have in our water powers 
a 60,000 horse power possibility ,vithout storage, and more 
than two million horse power with storage. The grange organ
ization ought to be and I believe will be a leader in conserving 

, the water power of the State of Maine in the future, and there
by developing· our agriculture. Vv e believe in }\Jaine; we be
lieve in its possibilities; we believe that, situated as we are, just 
at the doors of the best markets of the world, our agricultural 
possibilities arc just at their beginning. \Ve believe that they 
may be developed almost indefinitely, and with a clear assur
ance that the earnings will keep pace with the development, we 
believe that we can eliminate those factors which do not pay 
and develop those which do pay, almost ind~finitely. We be
lieve in the future of our State. We want the boys and girls 
who arc here in Maine today to remain in Maine and become 
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the future men and women of our State. \Ve \\-ant them to 
remain upon the farms and take hold of the work where you 
and I leave it and carry it on and on as the years go by. Farm 
life and home life must be made more attractive and this grange 
organization from its inception has stood for better education, 
better church privileges and for a broader and nobler type of 
citizenship. It must be a factor, and will be a factor in making 
home life more attractive to the boy and the girl. 

I believe that it is possible in an educational way, for this 
organization, through its individual membership and the things 
which it can do in an indivdual capacity, to make the place that 
is a home in name a home indeed. \\Then that time comes we 
shall have a new home in which there shall be no parlor or 
parlor bedroom with its system of cold storage. There will be 
a place where we can :,tay and read and shi.dy and think, and en
tertain our congenial friends. And there will be a room where 
we can eat and be happy. This is all we need, but how we 
agonize and toil and suffer because we want more. The grange 
iu Maine in the future is to be a leader in making just that kind 
of home and thereby promoting agricultural development in 
the good old Pine Tree State. \ Ve want the girls and boys to 
stay with us and if they can see the possibilities that are ahead 
in agriculture when r:ightly developed, we believe that many of 
them will have the inclination to do so. If it were possible I wish 
that I might say to them tonight that wherever they may be, 
under whatever conditions they may find themselves, in what
eyer occupation they may be engaged, whether it be upon the 
farm, in the shop or factory or mill, whether it be in the manu
facturing industries or in the learned professions, however dis
couraging conditions are, it is always a laudable ambition to 
try to be worthy, to do something worth while. My desire in 
coming here tonight was simply to demonstrate· that whatever 
may have been the conditions in the past, in the future this 
organization is to identify itself with and stand for those things 
,vhich tend to make Maine a better place in which to live; to 
stand for and to be identified with all those organizations which 
are struggling so nobly to develop the grandest occupation that 
we have in the State of :Maine, that of agriculture . . 
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SATURDAY, DECEMBER 10. 

FIELD WORK OF THE MAINE SEED IMPROVEMENT 

ASSOCIATION. 

By A. S. CooK, Maine Department of Agriculture. 

· One of the greatest things upon which the success of the 
Maine Seed Improvement Association depends is the thorough
ness and carefulness which is exercised in doing the field work. 
At the present time, we have planned a great future for this 
organization. We want it to mean more to the agriculture of 
the State, to the people of the State and to ourselves than any 
other association could mean. If we are to accomplish this, 
it is necessary to exercise the most thoughtful deliberation in 
building the foundation upon whi\:'.h we are to grow. It gives 
me a great feeling of satisfaction to be able to say, after study
ing the organization that would mean the greatest success for 
the farmers of America, that I believe we are started right. 
Now, if we are ever to realize our hopes and ambitions, it will 
be necessary to grow slowly. 'vV e must carefully plan our 
work and try to determine what the result is going to be before 
any steps are taken. l\Iany other organizations of this nature 
have failed to do the work which they were organized to do. 
If by making a study of these we will be able to avoid such 
mistakes, it is certainly of advantage to do so. If every mem
ber will try to feel his share of the responsibility and govern 
his work accordingly, our association will be where we want 
it-at the head of all other such work. 

'l'o me, it seems that the most important factor in building 
up this association is the field work. Its purposes are many. 
It is through the field \York that we are going to establish a 
closer relation between the farmers and the agricultural insti
tutions that are co-operating with them. Unless there is some 
means of transmission by which each member can receive the 
benefit of work done by the other members, and of the thought 
put into the work by agriculturists, how can we expect to get 
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the best results? Without question, this has been one of the 
greatest things which has made a success of the dairy testing 
associations of the State. At the monthly meetings the mem
bers discuss their successes and failures, meet and become inti
mately acquainted with such men as Prof. Campbell of the 
University of :Maine, and all this is of the greatest value. An
other important factor of the testing association work is the 
visits of the testers, who have the experience of thirty dairy
men doing business under practically the same conditions, be
sides a knowledge of their own business. 

J\ifore definite information regarding care, management aud 
yields of all things related to farm crops must be obtained. This 
has been one of the most serious handicaps experienced by the 

· agriculturists of our State; until this information is obtained, 
we can accomplish nothing. It is only through efficient field 
work that this can be obtained, and I believe you will all realize 
the importance of this when you have seen some of the data 
already collected. To gain this information which actually 
exists, without any extra exertion from the farmers, all that 
is necessary is to record it. The time required to do this is 
small and I am sure that every member who realizes the possi
bilities of the association will keep the records in detail. The 
benefits financially and educationaIIy will be measured by the 
tboroughness of this work. 

In order to comply with the purposes of the association, it is 
necessary for each member to be visited by a representative of 
the association or of one of the institutions co-operating with it. 

WORK IN WISCONSIN. 

During my vacation I had the opportunity of visiting the 
Wisconsin Experiment Association. This, as many of you know, 
is proving to be one of the most efficient associations of its 
kind in America. It was organized in 1901 and has been grow
ing very rapidly since that time. One of the peculiarities of 
this association is that its membership is limited to only those 
men who have taken some course at the State Agricultural 
College. This proves to be an inducement for young men to 
attend the college, as the apparent benefits received from asso
ciation work will be of financial value to them if they can be 
admitted to the association. Owing to the fact that each mem-
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ber of the association has taken some course of study at the 
State College of Agriculture, they are much more familiar with 
plant selection and breeding, and realize to a greater extent the 
value of pure seed. The greatest proposition before the Wis-· 
consin Association at the time of its organization was one simi
lar to that which faced the Maine Seed Improvement Associa
tion. Difficulty was experienced by the farmers of the State 
in obtaining high-yielding strains of corn and different grains. 
Great variation was found in yields; uncleaned and impure 
oats were used for scccl, and great difficulty was experienced 
by the farmers in the State in obtaining varieties of corn that 
were high-yielding and would mature under their conditions. 

There is one special feature to which I desire to call the 
attention of the members, and this is the work the Wisconsin 
Experiment Station and \Visconsin College of Agriculture have 
clone in assisting the association. Prior to the time the asso
ciation was organized, the college had clone breeding work with 
barley for a term of four years. A superior strain was isolated 
and as soon as the association was organized, samples of this 
seed ,vere sent to the members. The same thing will apply to 
their method of improving corn. It was necessary for each 
member of the association ,vho obtained this pure seed to keep 
a record of its growth ancl to keep the variety pure. As a 
result, great things have been accomplished by the association 
since 1901. About two-thirds of the acreage of barley raised 
by members of the association is of that variety with which the 
Experiment Station was doing breeding work. This is yiel,.l
ing about 20 lmshels more per acre than the common local 
variety. 

In talking with Prof. Moore, secretary of the association 
8nd the man who organized this work, he said, "This work you 
have started ,.vill mean millions to your State, but you must 
grow slowly." 

}f any of the members of the \Visconsin Association are young 
rncn just starting in farming for themselves. Prof. Moore 
tells me that many of the members have been elected to the 
Legisbture for the year 191 I. This, you see, will strengthen 
the association and at present they can get almost anything 
tbey a~k for from the State of \Visconsin. Prof. Moore re
ceived a letter while I was in his office from a seed company 
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in Nebraska, ordering 15,000 bushels of barley. This barley 
was sold at a price about 100 per cent larger than that of the 
local market. You ,,·ill readily see the financial benefits the 
members are receiving. This was not an unusual occurrence, 
as the same thing holds in the case of corn and other grains. 

The importance of the work in \Visconsin is impressed upon 
one very forcibly when through a study of the work one dis
covers the real value this association is proving to the boys of 
the State. The majority of the membership is made up of 
young men and includes boys as young as 12 or 14 years of age. 
J\fany of these boys have entered into some kind of a business 
proposition ,Yith their fathers for raising seed corn or seed 
grains. One in particular with whom I talked while there, 
had cleared $900 in the year of 1909 from sweet corn selected 
from a field raised by his father. The \iVisconsin Experiment 
Association furnished the seed and the boy made the selection. 
The seed was then rnlcl through the association. 

DETAJLS OF FH:LD WORK. 

The importance of keeping the remainder of the seed ears 
after using what was required for seed, was not made plain 
enough last spring, and as a result only two members have these 
left. This corn is on exhibition in the association exhibit now, 
and with it, a representative exhibit from each of the ten rows. 
It is very interesting to note the difference in the way individual 
ears have reproduced themselves. both in ear conformation and 
yield per acre. The pedigree which we will have of this corn 
in a few years from now will be much more comprehensive and 
instructive if we have the seed ears of each year's planting. 
In planting their plots by hand, some of the members made the 
mistake of planting too deep. As a result, some plots planted 
at the same time as the field crops clicl not appear above ground 
until long after the field corn. This proved in many cases to 
be a serious handicap and it was thought by some members to 
be clue to the quality of the corn instead of the fact that it was 
planted too deep. 

The importance of keeping the experimental plot at a suffi
cient distance from other corn, to prevent it from mixing, has 
not been understood during the first year's work as it will be 
in 191 r. The corn used for breeding work during the past 
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season has not been superior to many of the strains of corn 
raised by members. For this reason, it was not as important 
to prevent mixing, but the members who make the selections 
from their best rows of seed for next year's work should be 
very careful to plant at a sufficient distance from other corn. 
In isolating a superior strain, it must not be allowed to mix 
with other field corn. 

In general, the experimental work with corn during the past 
season has been very satisfactory. The plots, as a rule, have 
been conducted according to the detailed plans sent out for this 
work. 

There is only one more matter to which I believe the atten
tion of the members should be called. This is the filling out 
of the report blanks as the season progresses. I wish each 
member might realize the importance of keeping these report 
blanks in detail and also the importance of recording this infor
mation as soon as it can be obtained. \Vhen a request is re
,eived from a prospective purchaser regarding the seed the 
association might have for sale, the greatest recommendation 
that can be given any member is a neat, well kept report blank. 
This, in addition to a report made by the representative who has 
visited the members, will certainly be of great value. 

RESCLTS OF FIELD WORK. 

Some reports have been received from the members of the 
association of the experimental work that has been done during 
the past season with corn. Each blank that is received seems 
to show more and more plainly the ilnportance of this work. 
Much has been said and written by agricultural authorities 
upon the variation in yields from different strains and individual 
ears of corn. These facts are all supported by report blanks 
that have been received from members. In one case you will 
note that the total yield per acre on row number I was 127 

bushels, while the yield of corn fit for seed purposes was 82 
bushels. 

In ro,Y No. 4 of the same experimental plot, with a total 
yield of 120 bushels of corn, there is none fit for seed purposes. 
Row No. IO has a total yield of corn exactly the same as Row 
No. r, and while No. r has 82 bushels of corn fit for seed pur
poses, No. IO has only 7 bushels. As you will see by other 
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report blanks, this is not an exception, and the difference in 
the way individual ears reproduce themselves is certainly very 
evident. Another very interesting thing regarding this experi
ment work is the relation of the germination test to the yield 
of corn. The ear of corn used for planting Row No. I germi
nated mo% in four days, while that of Row Nos. 9 and IO, 

yielding S and 7 bushels of corn 1it for seed purposes, required 
seven and eight days to germinate 100%. 

NEW ENGLAND CORN EXPOSITION. 

Upon the invitation of the New England Corn Exposition, 
the Maine Seed Improvement Association m~de an exhibit at 
'Narc ester. This exhibit attracted a great deal of attention, 
as it ·was the only organization of farmers that exhibited on 
the grounds. All of the other exhibits from the different states 
in New England consisted of experiment station or agricultural 
college exhibits. These contained no material grown by farm
ers; nothing except that which was furnished by the insti
tutions themselves. This being the case, it is not to be won
dered at that the association's exhibit attracted a great dea! 
of attention. Many of the men from different experiment sta
tions and colleges who were there with exhibits, expressed a 
great deal of surprise when told that the Seed Irnprovement 
Association exhibit was sent in by farmers. This led to many 
inquiries regarding the plan of work of the association. 

Another thing which is of the utmost importance to our 
members was the prospective purchasers who visited the booth 
at vVorcester. It ,vas a great surprise to me to find that so 
many seeclsmen and farmers of the New England States are 
desirous and willing to pay seed prices for seed that is as rep
resented. This impressed upon me very forcibly the importance 
of establishing some system whereby the association could mar
ket its product. After giving the matter considerable thought 
it seems to me that the success of the association depends more 
upon this matter than any other. I believe all orders for seed 
should be taken to the association headquarters, in order that 
a record may be had of all seed sold. This is certainly a case 
where the minority should have something to say. The honest 
members, who put material on the market that is just as it is 
represented, must be protected. This can only be done by 
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enforcing the strictest discipline. The association cannot afford 
tc have members who put inferior seed upon the market. The 
\Visconsin Association has had some experience on this line, 
ancl in their last annual report mention is made of complaints 
that have come to the organization that inferior seed has been 
sold. Another organization, doing similar work to this, has 
sent seed into our own State containing weed seeds and much 
foreign matter. These things can and must be avoided if the 
possibilities that are open to us are ever realized. 

A great deal of credit is due the members of the Seed Im
provement Association for the interest they have taken in the 
work <luring the past season. The way in which they have con
tributed to both the exhibit at the New England Corn Exposi
tion and at the annual meeting, is certainly appreciated by the 
men ,vho are so vitally interested in the success of the Seed 
Improvement Association. It proves that we are establishing 
a foundation upon which the association will grow to mean as 
much to the ag-riculture of the State of Maine as we desire it 
to mean. 

FUTURE \VORK FOR THE SEED IMPROVEMENT 

ASSOCIATION. 

By A. P. HowES, Palmyra. 

I want to say that I believe this Seed Improvement Associ
ation is the most wonclcrfnl and the most helpful organization 
that has heen established in the State of l\Iaine in the interests 
of the farmer. Dr. ~.J errill has opened up to us a vision, or 
rather he has given us ideals. He has given us certain stand
arcls ,vhich he thinks the association should live up to. One 
of the dnties of the a:,sociation is to keep the boys and girls 
upon the farms of ?II aine. It is the duty of this association to 
,1 large extent to help to do that by giving them some of the 
best seeds of corn and the various kinds of grain and getting 
them interested in the growing of these crops. I believe we 
shonkl commence with our public schools. The boys who are 
ten or twelve years old, who are going to our common schools, 
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should be interested through the teacher to have little plots of 
land and grow corn or some other crop, and watch its growth. 
The father should give the boy time to take care of it and let 
him have what he can get out of his plot of land, and so in
crease from year to year. 

Another point I would make is that the members of the asso
ciation should specialize upon one or two crops-not more than 
two at the outside-and breed up something that is excellent. 
And if we are general farmers, as I believe most of us are, not 
making a specialty of any one crop, we can purchase of some 
members of the association some of their superior strains of 
seed that we need to carry on our general farming. I would 
also make this suggestion-that the association should appear 
before the Legislature this ,vinter and have the law amended 
so that all seeds brought into this State and atl seeds grown in 
the State and offered for sale should be guaranteed as to vital
ity. \Ve have a guaranty now as to purity and we need one 
regarding vitality. For instance, take the grass seed. In a 
great many instances 23 per cent of the grass seed that is bought 
from local dealers docs not come. I am going to say that in 
some instances the proportion is greater than that. And what 
is true of grass seed is undoubtedly true of many other seeds. 
!he association has not as yet taken up anything upon the line 
of the prncluction of garden seeds, such as cucumbers and pole 
beans, but I believe there is a great opportunity in that line. 
\Ve buy a little package of cucumber seeds, and pay four or 
five cents. There is an opportunity for the farmer to raise 
the seed that is necessary to make a nice little fortune out of 
a small piece of land, by raising cucumber seeds true to name 
and guaranteed as to their vitality. 

Unclonbtedly the association will take up sooner or later, 
\v hen ,ve have acquired seed ready for sale, the idea of having 
seed centers where our seeds may be all put together and there 
offered for sale. Probably that is not possible at the present 
time but it will be later, and in connection ,vith this I am inclined 
to believe that the farmers should have a uniform price on the 
different kinds of seed. 

There is one trouble with the farmers of Maine. They have 
always told openly what it cost them to produce their farm 
products. The manufacturer does not tell you how much it 
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costs him to produce a yard of cloth. You could not find out 
if you wanted to. That is one thing that hampers us as farmers 
and keeps our prices down. The buyers know absolutely what 
it costs us to produce our products and they will give us only 
a small margin above what it costs to produce the articles upon 
the farm. 

I have just one more point to mention, and that is in regard 
to beans. This matter was quite thoroughly discussed by Mr. 
:Morse yesterday. I believe the association should adopt a type 
of old fashioned yellow-eyed beans. Possibly it may be ad
visable to take two or three strains. I believe we have three 
different types on exhibition here. I got a peck of what was 
termed old :fashioned yellow-eyed beans and planted them. I 
took everything out so that they were all typical, had the same 
markings and were of uniform size. \Vhen we harvested the 
crop this fall I found that they had begun to run into another 
form, with quite a little yellow on the beans; and in addition 
to that, I found a lot of small white beans. I have a kind of 
old fashioned yellow-eyed beans that I have raised for the last 
ten years, and every spring I have picked out all the white 
beans and all the colored beans, and have got those at the pres
ent time so there are but very few white beans and some years 
no colored beans at all among them; and the white beans that 
have appeared in those of our own raising are the long kind, 
not the pea bean as in those that Mr. Hunton gave me. From 
those which Mr. Hunton sent me I had 24 rows; 16 rows were 
planted with sweet corn and 8 rows were planted by themselves, 
side by side, in the same soil, in my young orchard. On the 
16 rows planted with the corn there was no rust. The beans 
in the eight rows planted by themselves had commenced to 
rust,-not enough to damage the beans but the pods had rusted. 
I always plant beans with my corn for two reasons: First, I 
am not sure of the sweet corn crop, and, secondly, I am sure of 
the bean crop, and they never rust. If this association can 
breed a variety of beans that will not rust it will be of great 
assistance to the farmers. I do not know whether it is possible 
or not, but it is something that ought to be carefully considered 
by the association and worked out so that the farmers through 
the State can have the advantage of it. 

vVe should raise the very best seed we can and put it upon 

• 
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the market and stand behind it and have it backed by the Seed 
Improvement Association. Then we should not be ashamed 
of the seed and should have something ,vorthy of the State of 
Maine. Her motto is "Dirigo," I lead, and let us live up to 
that. 

JoHN PJi,\SE-In regard to the future work of the associa
tion, my idea is that we should do a few things and do them 
well, and that we ought to concentrate our efforts, in a certain 
measure, upon the staple crops because the improvement in 
them will benefit the largest number of people. These should 
be corn, potatoes and oats, also beans ancl perhaps barley or 
some of the crops that are grown in the northern part of the 
State and not here. \Ve might also take up some experimental 
,rnrk in the different parts of the State ,vith some of the newer 
forage crops, like alfalfa and the legumes, because of their 
great va Jue as fertilizers, enriching the soil by means of their 
nitrogen-gathering properties. \Ve might also take up some 
experimental work with wheat. There was a time when we 
could gnw wheat here in l\Taine. I can remember a time when 
all of our neighbors gre,1· at least their 0\\'11 bread stuffs-that 
is, wheat enough to supply them for the year. And I find that 
there are many poultrym1en who, since the price of ,vheat has 
been high, have been turning their attention to the growing of 
this crop for poultry. ::.;o far as I know, we have not any 
standard variety that would be suitable for this part of the 
State. It seems to me there is a chance for the association to 
take up a little demonstration work along that line. So we 
might go on and t~ke up a number of things, but in general it 
seems to me that the work of the association ought to be con
centrated upon staple crops because that \\ ill bring the greatest 
goocl to the greatest number. 

DR. PitARL-1 would like to say just a few words about some 
of the work that the Experiment Station is doing along lines 
connectccl with the work of thi~ association. As yon know, we 
have been working: for .some time with sweet corn. That work 
was taken up becauoc of a demarnl from a special class, the 
sweet co:·n packers. \ V c have also Leen carrying on some work 
,rith yellow corn but arc not ready to say anything about that. 
\V c began this year, as many of yon know, to experiment with 
oats. T11is work consists merely in a variety of testing experi-
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ments, the purpose of which is not primarily or solely to test 
varieties but to furnish the basis of an extended work with oats 
by selection, with the idea of discovering new and valuable 
strains which should yield higher and be adapted to our con
ditions. That is to say, the object of the work is precisely the 
same as that of the work which Mr. Cook has spoken of in 
connection with the Oclerbrucker barley in Wisconsin. We 
have selected out of the variety test plots this year about 500 
individual oat plants ,vhich seem to possess particular merit 
for one reason or another. Each one of those will be planted 
separately next year and an account taken of the various char
acteristics of the resultant plants. \Ve shall probably find a 
small number that will possess some merit and will be used for 
carrying on further work. It is impossible to tell in this sort 
of ,rnrk when we are going to find out anything, as I tried to 
bring out yesterday in talking about corn. There is no way 
that \Ye know of, by which we can force the issue. I merely 
want to bring to the attention of the association the kind of 
work the Experiment Station is trying to do. One other line 
which is to be taken up shortly is in accordance with the sug
gestion of )Jr. Pease, some kind of work with wheat. 

L. S. :\fF,RRILL-I am glad Dr. Pearl mentioned the work of 
the Experiment Station, because I want to leave ,Yith the asso
ciation as a last impression the fact that we have in our State 
now, in connection with this association work, a co-operation 
between the agricultural organizations and institutions, and we 
ought to encourage that. You have a statement made by a 
n:presentative of the Director of the Experiment Station, out
lining the work that they have already begun and propose to 
do, not only for the farmers of Maine but primarily as an aid 
to the work of this organization. You have had stated to you 
by Prof. Bell, representing the president of the University in 
this particular, that he had been authorized to organize some 
demonstration plot work and carry on check tests with the mem
bers of the association. Of course this will be of educational 
value to the students of the institution, but far and away beyond 
that will be the interest of the people of the State when they 
visit the institution and the educational advantages it will be 
to those visitors, and then the co-operative assistance extended 
to this association. In addition to this we have the assistance 
of the Department of Agrirnlture; and I shall always regard 
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it as one of the greatest privileges I ever had, to present to the 
agricultural committee of the last Legislature, over which our 
friend here, Senator Howes, had the honor to preside as chair
man, the needs of just such work as this. And I shall always 
consider it exceedingly fortunate for the agricultural interests 
of 1laine that we had upon that committee such men as our 
friend here, who appreciated the need of this work and voted 
to support it, and instructed their chairman to present a bill to 
the Legislature to secure the funds. Here was one instance 
in which the agricultural committee of the Legislature was 
taking the initiative, in presenting to the Legislature measures 
that will be of practical importance and interest to the people. 
This money was placed with the Department of Agriculture, 
and to my mind, as I helped to shape it up at that time, and as I 
have seen all the way along, each one of these three-the Ex• 
periment Station, the College and the Department of Agricul
ture-has an exceedingly important part to play in the encour
agement of this work, if it is to be successful. \ Ve ,vant to dis
possess ourselves of the idea that in the actual improvement 
of seed, and the improvement of the crops, we can walk entirely 
alone. \Ve need the help of everybody. and we want to en
courage the idea that this is a state-wide movement and we 
want all the agricultural forces of the State to stand behind 
one of the most progressive steps that has ever been taken in 
the State. \ Ve want to eliminate all ideas of jealousy in the 
work. \Ve want to give to each one his full share of credit, 
and we do not want to attempt to divert from each one his 
own special duties, but we \Yant to co-operate. I think Mr. 
Redman, who is an enthusiastic co-operator, is on the right 
track. He always has up two or three banners, "Co-operate." 
You cannot get away from that word. I think we want to 
keep it in mind all the time, even if it is not placed on the wall. 
\Ve each have a work to clo,-the members, the Station, the 
College and the Department. 

Officers were elected as follows: President, 'vV. G. Hunton, 
Readfield; vice president, John Pease, Cornish; secretary, L. S. 
::\Ierril!, Orono; treasurer, C. ::\I. \Vhite, Bowdoinham; execu
tive committee, the president and secretary, ex-officio; A. P. 
Howes, Palmyra; J. H. Cook, Presque Isle; Geo. M. Twitchell, 
~.\uburn; Frank Lowen, Farmingdale; C. S. McIntire, East 
\ Vaterford. 
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REPORT OF CO:.Il\IITTEE ON RESOLUTIONS. 

In view of the remarkable success of the officers of the Maine Seed 
Improvement Association in presenting to the public the great need 
of seed improvement in this State and the work already accomplished 
in this direction, as demonstrated by the beautiful exhibit at this ses
sion, and realizing that the future success of the work will depend large
ly on the aggressive policy of the association, therefore be it 

Resolved, that we recommend that the executive committee present 
our needs to the next Legislature and use their utmost endeavors to 
secure an appropriation of not less than $500.00 to forward the work of 
the association. 

Resolved, that the association favors a conference of representatives 
of the different agricultural organizations of the State and that the 
President appoint one or more delegates to attend that conference
same to meet as early in 19rr as possible. 

Resolved, that the thanks of the association are extended to the City 
Gonrnment and Board of Trade for the interest they have taken in 
the work of the association, for their generous hospitality in tendering 
the use of the City Building, and other courtesies. 

Resolved, that we hereby express our appreciation to the railroads 
and hotels for the special rates and privileges which they have given. 

Respectfully submitted, 

CHARLES s. POPE, 

C. M. WHITE, 

]OHN PEASE, 

Committee on Resolutions. 

L. ·s. ::\IERRILL: I omitted to say to you, in behalf of Di
rector \Voocls of the Experiment Station and in behalf of tl1e 
College of Agriculture, when I was speaking of the field work 
that is going to be clone by these institutions, that sometime dur
ing next summer we woulcl like to have you, as an association, 
visit these two institutions, so that you may be there while the 
field ,vork is on, and while the breeding work at the experiment 
farm is on. In addition to the field work, the comparative 
tests of varieties, there will he several hundred actual breeding 
plofs. The present year inclividuals have been selected out 
of the demonstration work and next year from those individ
uals several hundred will be selected; so that if the farmers 
shoulrl have a Field Day they woulcl have an opportunity to 

19 
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see what actual breeding work is, in comparison with growing 
work. At the University we shall have this plot work which 
will be just what you men are doing. We want you to come 
and see what the college is doing. A gentleman from Win
throp came over to Orono a short time ago, with a special com
mittee, and he said to me: "l\fr-:- Merrill, I am amazed at the 
work that is being done by the College of Agriculture." We 
are having some splendid men come into the institution at the 
present time. vVe want yon to come ancl see what we need to 
carry this work on. It is a growing institution. It is growing 
in its possibilities to the young men. Then we want you to 
come and see this plot work. Here is an opportunity then for 
two field meetings sometime during the summer. I am sure 
that most of us hope that the work will go on along the lines 
which have been followed. and while we are to lose the services 
of some of the men, l am confident that they will be replaced 
by others who are enthu~iastic and earnest and ,,·ill do live, 
progressive work. 

Voted to adjourn. 
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BALANCE SHEET OF JOHN l\I. DEERING, SECRETARY, STATE 

OF MAINE CATTLE COMMISSION. 

Cash on hand Dec. 1, 1908 . . . . . . . . . . . . . . . . . . . $ 142 97 
Received from State Treasurer, 1908 de-

ficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,823 18 
Received from State Treasurer, 1909 ap-

. . -propnat1011 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,000 oo 
Received from State Treasurer, 1910 ap-

propriation ............................... . 
Received from the sale of 11ides, 1909 

50,000 00 
1,236 29 

Received from the sale of hides, 1910 ....... . 1,451 37 $124,653 81 

Paid out on account of 1908 deficiency ....... . 
Paid State Treasurer, cash on hand Dec. 1, 1907 
Paid out 1909 appropriation, on vouchers ap-

proved by the State Auditor ............... . 
Paid out 1910 appropriation on vouchers ap-

proved by the State Auditor ............... . 
Paid out the balance of the 1908 deficiency ... . 
Paid the State Treasnrer for the sale of hides .. 

$21,810 68 
54 41 

50,000 00 

50,000 00 
I2 50 

2,687 66 $124,565 25 

Cash on hand, Dec. 1, 19rn . . . . . . . . . . . . . . . $ 88 56 
Regular appropriation for the two years, expended . . . . . . . . . 100,000 oo 
Balance of the 1908 deficiency, expended. . . . . . . . . . . . . . . . . . r2 50 
Amount of deficiency created . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45,296 77 
Total amount of business for the two years. . . . . . . . . . . . . . . 145,309 27 

There have been destroyed during the two years, 

Grade Cattle. Pure Bloods. Horses. 
2,786 146 165 

2,786 Grade Cattle, cost .................. . 
146 Pure Blood Cattle, cost ............. . 
165 Horses, cost ....................... . 

S Sheep, cost ........................ . 

Sheep Total. 
5 3,102 

$93,057 73 or $33 41 each 
5,959 oo or 40 83 each 
4,008 oo or 24 29 each 

20 oo or 4 oo each 
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Commissioners, F. 0. B,::al Services ..... 
Expense~ .. 

F. S. Adams, Services .... . 
Expenses .. . 

]. :\I. Deering, Services .... . 
Expenses .. . 

Veterinarians, Services .... . 
Expenses .. . 

Labor for disinfecting ... . 
Tuberculin and all other supplies ....... . 
Postage, stationery and printing ........ . 

3,240 00 
1,328 22 
2,712 50 
1,821 81 

2,795 00 
1,257 09 

19,088 28 
5,003 04 
2,121 40 

1,778 00 

I, ll9 20 

During the two years, there have been destroyed at Brigh
ton, J\Iass., by the Massachusetts authorities, 143 head of cattle 
costing $4,803.18 or fa:3-59 each. 

Of this number, 30 were destroyed under the old law of 1908 
and cost $750.00 or $25.00 each. 

The other 113 head were destroyed under the new law of 
1909 and cost $4,053.18 or $36.00 each. 

All of the l 13 head were appraised •at $50.00 each, and the 
salvage under the meat inspection law of Massachusetts 
amounted to an average of $14.00 each. 

Under a similar law in ::\faine, the salvage on 2,789 head 
might reasonably be expected to return to the State at least $ro 
per head or $27,890, which at present has to be buried in the 
ground for want of a meat inspection law. 

It will be noticed that more cattle have been condemned and 
destroyed in the last two years and more money expended, than 
in any previous two years' period. One part of the new law that 
has caused an increase in expenditures is the rise in the val
uation of cattle from one-half, under the old law, to a full mar
ket value under the new law, at the time of condemnation. 

Two thousand seven hundred eighty-six grade cattle under 
the old law would have cost only $69,650.00, whereas under the 
new law, the same have cost $23,407.73 more, besides an added 
stimulus to the bnsiness. 

The increase in appraisals has caused dairymen all over the 
State to call upon the Commissioners to investigate their herds. 
The increase in compensation for condemned cattle has caused 
the om1ers to look more closely after the health of their ani
mals and where there ·was a suspicion of disease the services 
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of the Commissioners have been more freely sought for, for the 
purposes of investigation and this has brought the Commission
ers into new sections of the State; sections where tuberculin 
had never been used. 

This has raised the percentage of diseased cattle over what 
it would have been had we confined ourselves to the old law 
and only worked in sections where the dairymen were more ac
quainted with the use of tuberculin and where cattle to quite 
an extent had been tested for a number of years and the dis
ease practically cleaned out. 

It was shown in the last report that the city of Portland milk 
ancl cream supply had been greatly improved by the testing of 
the herds furnishing the same, for three consecutive years. 
The first test showed 6% diseased and the third test showed 
about 2%. 

In the testing of the Turner Center Creamery herds, we give 
l\Ir. Bradford's statement as follows: 

"Three hundred fifty-fonr of onr patrons have had their 
herds tested, 3,185 cmvs in all, of which number IOI reacted un
der the test and were destroyed. This is about three percent., 
or in other words, an average of one diseased cow for every 
three herds of eleven cows each. A few of these herds have 
been tested annually for the second and some for the third 
time. and no diseased animals have been reported in such cases. 
This speaks well for the tuberculin test and for the efficiency 
with ,Yhich it had been aclrninisterecl by the Cattle Commis
sioners and their authorized veterinarians." 

This seems to us to be fairly conclusive evidence that bovine 
tuberculosis can be practically stamped out of onr dairy herds, 
by faithful and persistent work. 

To show how the matter stands in sections ,vhere no testing 
has been clone, we call your attention to the town of Sanford. 
It has a population of about r r .ooo and it requires about 550 
cows to furnish its milk and cream supply. These cattle have 
practically all been tested within the last year. There had 
been but one herd tested in the town to our knowledge up to 
the time that the testing commenced in ·October, 1909, and that 
herd was practically all conrlemnecl. The result of the work 
clone will show the difference in percentage of diseased ani
mals between sections where no work has been done and sec-
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tions where more or less work has been done by the Commis
sioners within the last few years. 

In the last months of the year 1909, there were 455 head 
tested and I 30 animals reacted, or 28¼ %- To· replace these 
animals the dairymen bought new cows subject to the test, 
and no sales could be made without the test. In this way, 356 
more cattle were tested and 80 of them reacted, or 22¼ %-

vVe do not say that all sections where no work has been done 
would be as bad as Sanford, but we do say that wherever dis
ease is located, and no effort has been made to suppress it, 
there will be a very much larger percentage than in sections 
where owners of cattle have been trying for years to get rid 
of it. 

Continuing this matter of saving to the State, it might be 
\Nell to say: The labor of disinfecting the barns and tie-ups 
has under the law of 1909 been paid for by the State. This 
should be clone by the owner at his expense, which would have 
saved $2,121.40 during the last two years. 

The law regarding appraisals might appear to be too liberal 
in its provisions, yet in New York State, pure blood cattle are 
appraised at $125.00, grade cattle at $75.00, and horses at 
$120.00. They are paid for on the basis of clinical and post
mortem appearances. Cattle affected with localized tubercu
losis are paid for at 80% of the appraisal; those with general
ized tuberculosis are paid for at 50% of the appraisal. 

Under such a system it is doubtful if there would be any 
saving in this State, as the appraised values now fall below 
these amounts on the average. Yet it would be well to con
sider whether it is right to pay full value for an animal that 
has been kept until it is ready to die with the disease. It has 
clone all the harm that it 'is capable of doing, and the destruc
tion of it can hardly be called "protecting the cattle industry 
of the State." 

Again, under the old law, owners paid for the testing of 
sound animals in the herd, even where disease was found; but 
under the new law, if only one diseased animal is found, the 
State pays the bill for testing the whole herd. This has raised 
the expense to the State for veterinarians to a large degree. 

Recoveries from the sale of hides have not been as large as 
they should have been, as there has been no provision of law 
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for the same. It has been only through the insistence of the 
Commission that anything has been saved at all. Under an 
inspection law, larger amounts can be recovered, as the pres
ent system of freighting the animals to a rendering plant eats 
np nearly all the returns, and unless they are so dealt with 
there are no returns at all. The killing, skinning and burying 
on the farm practically uses up all the returns that can be 
secured. 

An inspection la\\· enters into the savings question so closely 
that it is the basis of the whole question. The expense of in
spection is to be borne by the Federal Government, and they 
are willing to assume it. 

The expense to the cities and towns affected will be small 
compared to the results obtained, and certainly not large in 
any case, and it is an open question if the disposal of the offal, 
in most cases, will not pay the running expenses and show a 
profit. 

In :\fassachusetts, the cattle from :Haine that are condemned 
under the tuberculin test are slaughtered under inspection and 
thoc.e that are fit for foocl passed, the carcasses solcl, ancl the 
proceeds deducted from the appraised value. In York and 
Cumberland counties, there is a modified form of what might 
he called inspection; that is to say, butchers are their own 
inspectors and ,vhen tuberculosis is found, they notify the 
Cattle Commission. a post-mortem examination is macle, and 
the carcass is condemned. 

This has resulted in a cleaner meat supply. It has resulted 
in a reduction of tuberculous cattle, because the butcher buys 
with more confidence what he formerly had fear of ancl left 
rm the community; a fear not always justified, as results have 
prover!. 

In the southern part of York county there has not been much 
testing clone. 

Aroostook county is another section where practically no 
work hacl been clone previous to 1909. During the year 1908 
several carloads of dairy cattle ,vere shipped in there from 
Central :Maine, and the people reading and hearing so much 
about ,rhat was being clone in the western part of the State, 
became suspicions that disease was being brought into their 
county and made a demaml upon the Commissioners to have 
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some of these cattle tested. and the result ,ras that out of 47 r 
cattle tested, 7r were fonnd to be diseased dnring the year 1909 
or 15%, which show,, that the Aroostook farmer dicl not com
mence any too soon. 

There has been very little clone in Knox, Lincoln. \V ashing
ton and Hancock counties. The other counties have had more 
or less done, ,ome more than others. 

Forty-four thousand two hundred seventy-four grade cattle 
haye been tested cluriing the two years, and 2,786 condemned, 
or 6.3 % . This includes those in good and bad sections. 

Five thonsand eight hundred forty-six pure blood animals 
haYe been tested dnring the two years and r46 condemned, or 
2 ¼ This is a decrease of 2¼ % oyer the previous two 
years. and shows the percentage of disease in the State. 

The new law requires the testing of all animals that are to 
be shown at the State Fairs. Also many herds containing part 
grades and part pure bloods have been tested for the first time, 
o,Ying to the favorable aspect of the new law as regards com
pensation for diseased animals and the free test by the State 
where disease is fonnd. The old law only required a test 
where the animal was to be transferred. 

The la\\· provide:< that the State shall pay for the testing of 
cattle where the evidence of disease is such as to satisfy the 
Commissioners that a test is necessary. Our rule is that when
ever a case is found in a herd, it is necessary to test the balance 
of the herd; that ,dwn a herd is found badly diseased and a 
number condemned, it i,-; necessary to test the herd again, with
in six months or thereabouts. 

In the testing of herds where no disease is found, the owner 
n,mt pay for the test. to the extent of Sro.oo, which usually 
pays the bill; but if tire cost exceeds this amount, the State 
will pay the balance. 

The la\\' provides for a free test, where disease or suspicion 
of disease exists. Dairymen cannot afford to carry disease in 
their herds when the State pays a fair market valuation for 
the animal, pay,- for the test where disease is found, and pays 
for the disinfection and making the premises safe for sound 
animals. 

Some may say that the Commissioners are condemning too 
11,any cattle, ancl it is a fact that the Commissioners sometimes 
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feel that way themselves; but when we consider that they make 
no effort to locate or hunt for diseased herds; that the busi
ness is absolutely upon the application of the owners of the 

· cattle themselves; that it takes the entire time of the Commis
sioners to keep up with the work; that it requires the services 
of 40 veterinarians to clo the work of testing and disinfecting 
premises; and under the law the Commissioners have no way 
or excuse to curtail the business, it becomes evident that it is 
the policy of the State under the present law, backed up by 
public sentiment, that tuberculosis amongst our dairy herds 
must be eradicated as nearly as possible and that the Commis
sioners are not responsible for the amount of money being 
expended, further than the efficient manner in which the work 
is clone and the economical conduct of the business. 

There have been 50,120 cattle tested during the two years, 
costing the State for every expense pertaining to the business, 
$r 45,309.27. 

After deducting the $2,687.66 paid to the State Treasurer 
for the sale of hides, the cattle tested cost the State $2.84 each, 
upon an average, including all expenses. 

Of this $2.84 for each animal tested, the owner received $2.09 

The Commissioners received for each animal tested, .22 

The veterinarians received for each animal tested, -48 
It cost for disinfecting, postage, stationery and printing, .05 

$2.84 
This would seem to imply that the veterinarian only received 

48 cents on the average for testing each animal. 
This would not be fair. as the owners paid for testing 

about 
Commissioner Adams tested about 
There were tested at Brighton about 

8,000 
980 

I I,200 

20,180 

This leaves 29,940 ,,·hich the State paid for, or at the rate 
0£ 80,½ ( eighty and one-half) cents each for testing. 

\Vhat have the Commissioners accomplished under the law? 
Six years ago the Commissioners went before the Agricul-
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tural Committee and asked that the law be amended, so that 
all pure blood animals coming into Maine from another state 
might be tested within 30 days of arrival under the direction 
of the Commission ; also that all pure blood animals sold within 
the State be tested before delivery. 

At this time the Commissioners were discouraged, knowing 
by their experience that the disease was rapidly increasing and 
that unless something was clone to check it, what money had 
been appropriated vvould be practically thrown away. This 
was an . experiment, and many pure blood breeders were dis
couraged, and some were going out of the business. They 
were skeptical and felt that the law would be of great loss to 
them; but after careful consideration, they soon began to co
operate with the Commissioners and the testing of pure blood 
herds began. During the first two years there were 909 head 
tested and 201 condemned, or over 20% found diseased. 

During the same period 26 pure blood cattle were shipped 
iuto the State and f0tm.cl to be diseased, and were destroyed 
without compensation to the owner. 

These cattle were bulls mostly, purchased for use at the 
hfacl of grade herds throughout the State. Allowing IO cattle 
to each herd, 260 head would have been exposed to the disease 
through these bulls. 

The two following years, the percentage of disease in the 
pure blood herds dropped to S % and in the last two years to 
2,½%. 

These facts are proved by the records and this feature is 
,rnrth more to .the State than all of the money appropriated 
c~uring the whole six years put together. What would have 
been the result if the State had not taken it in hand six years 
ago? 

The Federal Government has taken the position that it is 
,1·illing to test at its expense all interstate shipments of cattle 
( and made arrangements), and Dr. Melvin states that the 
Government is ready to do the work, provided the owner would 
pay the traveling expenses and other necessary expenses. This 
proposition the Commissioners have not as yet accepted, as 
onr law will not allow of it. 

In 5peaking of grade cattle, it is altogether a different propo
sition; but we do know that keeping the diseased pure blood 
bulls from being put at the head of sound grade herds 1s a 
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strong point in the prevention of the spreading of the disease; 
that by testing some 10,000 dairy co,vs furnishing milk and 
cream to the Turner Center Creamery ancl 3,000 for the Ox
ford Co. Creamery; and by testing these cattle two and three 
ycars in succession, the disease has been practically cleaned out 
of these sections. 

By testing the milk supply of Bangor, Waterville, Portland, 
Sanford, Oakland, Fairfield, \i\Tinslow, and Bath; also to a 
large extent that of Lewiston and Auburn and other sections 
in different parts of the State during the last two years, 6.3% 
were found diseased. If the same sections could be retested 
during the next two years, reasoning from past experiences 
there would not be found over 3 % diseased. By liberal appro
priations and by persistent work, tuberculosis can be practi
cally eradicated from our herds in the next few years. It 
woulcl be bad policy for the State.. after spending so much 
money ancl getting such good results, to adopt any method that 
,rnuld check the business, and allow bovine tuberculosis to 
increase in the State. 

There is a stronger sentiment for a s,veeping test than there 
was two years ago, and there is no question but that it would 
be the most economical in the long nm. It is strictly a public 
health measure. 

The law requires that "Such st1111 as may be deemed neces
sary, by the Cattle Commissioners, shall be used from their 
appropriation for the purpose of vaccination of cattle against 
tuberculo,is, under the rules and regulations as shall be made 
for the control of such ,vork." 

Our rule is, that the State will pay for the vaccine, if the 
owner will agree to pay the veterinarian and conform to the 
regulations as laid clown by the agents of the Vaccine Com
pany. 

There are but half a dozen veterinarians in the State that 
have been doing the work and they are selected by the agent 
of the company and approved by the Cattle Commission. They 
are instructed to report to the Commissioners all unfavorable 
results in the use of the vaccine. During the years 1907-8 

~here ,vere 50 calves so treated an(] during 1909-10 there ,vere 
q.5 calves so treated. and so far no unfavorable results have 
been reported. It has cost slightly uncler $300.00 to clo the 
work. 
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The co,v population of the State has been reduced during 
the last few years on account of the short hay crops. Dairy
men have been weeding out the unprofitable ones, and while 
our numbers are less, the quality was never better, and we 
might add, never higher in price. 

The high prices for dairy products make a good young cow 
worth from $40.00 to $85.00 and even higher. 

It will be noticed by the report that the average payment for 
condemned cattle is S33-4 I, ,vhile the limit of appraisal is 
$50.00, and in practice every owner is inclined to think that 
he should be entitled to a full appraisal. 

:\Inch time has been spent by the Commissioners in person, 
in making appraisals. ancl the cold figures will speak for them
selves. as to whether they have succeeded in keeping clown the 
price ancl still leaving the o,vner 111 a satisfied condition of 
mind. 

To the owner also, much credit must be given for the rea
sonable manner in which he has met the situation; for finan
cially he has been a severe loser. The cost has not been en
tirely upon the State; it has been a hard situation for every
body; lmt we believe that the results justify the expenditures. 
No state in the Union is freer from the disease tuberculosis; 
no other state, save one, kills every tuberculous cow that it 
finds. They isolate and quarantine, sterilize the product, brand 
the diseased cattle, and seek by various means to get along 
without destroying. 

\\re believe that it is a wrong method and that the percent
age of ci isease increases daily under such a system. 

The clairyman is entitled to the protection of the State to 
assist him in combatting a disease which he cannot combat 
alone. The consumer is entitled to the protection of the State 
in assisting him in securing the product of the healthy cow. 
The wealth and welfare of the State are increased thereby. 
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Oxford, North ...................................................... . 
Oxford, Western Maine Poultry Association........... . . . . . . . . . . . 
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Maine State Agrlcultnral. ........... . 
Eastern Maine Fair Association ..... . 
Central Maine Fair Association ..... . 
Andrnscoggin County ............... . 
Aroostook, Northern Maine Fair 
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Cumberland Farmers' Club ......... . 
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Lincoln, Bristol. .................... . 
Oxford County ..................... . 
Oxford, West ......................... . 
Oxford, Androscoggin Valley ....... . 
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NA.:'tIE OF SOCIETY. 

J\fainB Slate AgricnHnral ...... . 
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Central }Iaine Fair As:.-;oc:iation. 
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Kennebec County ................ 1

1 

13 501 8 00j 109 00] 27 60, 68 55 4 :l5I.· - [ .. 
Kennebec, fsollth................ l 00 1 00 8 40 8 HO' 11 75 4 50 1 75 
Knox, North..................... 1·1 50 6 501' 1·1 00 15 00

1 

20 5G D 001 7 2il 
Lincoln County ................. · I 2 50 4 25 11 80 20 75. 27 25 4 00, 1 25, 
Lincoln, Bristol.................. G 00·1 1 •I 00 rn 30 s 2,, :i oo: - I 
Oxford County .................. i 75 00 41 00' 1(;8 00 82 7;, 35\l 00 3;, 20! 18 25 
Oxford, \Yest ..................... :1 :~o 00

1 

1:2 50 1:2 00 2.t 75, t 7 80 lil :20,' L:5 2,)' 
Oxforcl. Androscoggin Valley ... , 12 oo 11 oo, ;;5 f,0 :J5 45; rn 50 G ;;o Ii 50 3 ool 
O:xford, ~orlh .................... I 1G 00 H 00 JO 15 25 GO JO 15 G OOj (i 25 5 oo' 

!) 00 1 

33 301 
25 65 
40 50 
11 55 
J7 40 

1m 40 
lr) 4fi 
40 15 
45 ao 

65 001 2G 00 
"27 76 
30 00 
10 00 

867 00 
173 80 

45 "o 
20 3li 

Oxt'.,rd .. \Ypstern Mame Poultry, I ,, " .,a · I 
Assoc1at1on .................... , - 1 ... {),) .... ) - - . , 

r:~nob~cot, ,yest.. ................ i 1~ 00, 8 00 :3:l )5

1 

3? 20 57 80 1z ~;;i 9 ~O - 1?5 851 ~7 92, 
le nobscot, ~ orth........... .. .. 3 001 .1 o0 2o 00, 108 00 , o0 5 o0 121 00 - I 
Penobscot. Bangor Poultry and: 

Pet Stock ..--~ssociation .......... :, - lfil 75 - I -

631 75 
316 97 
878 31 
26fl 85 

Ul 70 
2,G9B 60 
1 1 mo 25 

714 80 
407 71 

20,5 25 
853 27 
205 50 

JGl 75 
:JliS 75 

2,43~ 00 
PiscataQuis County ............... : 13 50[ fi 00 JO 7fi 9 00 11 00 5 7,, , 18 00, 30 00·1· 
fsagadahoc County ............... / 35 00 3G 00 124 00] 128 00: l(j,j 00, 88 00 10 OOI' 8.5 00 240 16 
f'agadahoc. Ri_cpfn~nd Farmers· c, , c'j _I ~c c 

and Mechamcs Clrrb .......... I 7,, 40 1 00 19 00 9 3,, 3 Ou 30 13 90 4 1,, 81 ,,0 
f'omerset County ................. ; 37 00 7f, 18 75. -

1

, :l % 2 301 50'. 8 80 14 641 332 69 
~omer~et, gast .................. · 1 ~9 ;i\ 1·1 75 17 50; 10 !? 11 2)1 ')? 40: 1 ~o 1~ ~o 45 15 .143 3~ 
Komerset, Central................ 96 ,,0

1 
4 00 123 30I 30 .Jo, 3U 2,,, _., 00 1 oO 1, oO 654 1., 

1-'omerset, Embden .............. ! - - 10 00
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- - - 32 oo 
Waldo County................... 34 00 31 00 71 95 4G 25 15 501 5 00 74 70 - 591 40 
,Valdo and Penobscot........... f,9 00! 45 00 27 00 r,,, 7,, 49 00 3:l 00 - 149 50 - 1.210 25 
Waldo. l:nity l'ark Association.. 21 00 6 00 22 OO! 32 OIJ 1B 50, 10 W 3 25 6 00 36 80 60 25 /i-15 55 
Washington County...... .. .. ... 17 00 5 00 17 :l5' 14 75

1

' 11 00
1 

1,, 50 8 40 - 16 30 3G ,15, 286 15 
\\'ashington, West...... . . . . 7G 00 39 00 ;J\I 00 194 75 6:l 1,,1 13 ".' 29 £,,, - 298 20 10 7iil 1,:l38 2,, 
Washington, ~Iachias Fair ! I 

sociation .. .. .. .. .. .. .. .. .. .. . .. 22 00 14 00 59 15: 81 051 35 90 21 60
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- 2 00 62 80 5 00 450 55 
York, Shapleigh and Acton ...... ' 3 25 11 r,o 70 r,ol 51 25j 7 50 10 oo - I 50 00 93 001 4:23 00 
York, Cornish ................... I _ 4 00 16 00 103 00 16 00 :J5 U0j 8 25 15 001 - _. 41 40 '~-- UD:l ,~ 
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Mrdne State Agricultural................... . ............ . $2,448 10 $100 00 $1,934 00 $15,2G6 lfl $19,748 26 
0 
tzj 

Eastern Maine Fair Association ................... .. - -
Central Mrtine Fair Association .......... . 
Maine State Pomological.. .............. '... . ..... .. 
Maine State Pon! try and Pet fltot:k Association ..... . 
.Androscoggin County...... . ........................... . 
Aroostook, Norlhem Maine Fair Association ................. . 
Cumberland County .......................................... . 
Cumberland Farmers' Clnb ............................. .' ..... . 

2,500 00 20 00 1,563 00 14,775 35 18.8[18 35 :,; 
1,000 00 55 00 188 00 1.243 00 > 1,068 78 103 00 1,346 00 2,517 78 H 

508 69 50 00 $200 00 285 00 1,821 20 2,SG-l 89 z 
1,193 09 42 00 735 00 9,915 80 11,885 8~ f'l 

581 4G 255 00 5,05:3 76 5,8!JO 22 
201 75 66 00 163 75 1,366 66 1,798 16 

Porlland Agricnl turnl Association.. . . . . . . . . . . ................ . 
Cumberland, New Gloucester and Danville ............. . 
Cu1nberli1ncl, Freeport AgriculturnJ P.o"iety .............. .... . 
Cu111berland, F'reeport Poultry ..Associn.Lion .............. . . 
Franklin Conn Ly .............................................. .. 
Franklin, North ................................................ . 
Han cock County ..................................... . 
Hancock, North .......................................... . 
Hancock, Eden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hancock, North Ellsworth Farmers' Club .................... . 

790 00 - 250 00 1,171 71 2,211 71 
109 14 - 115 uo (i33 66 857 80 
115 94 2 00 175 00 43 75 577 9,'i fll4 G4 
159 21 2:l 50 287 50 202 39 G71 GO 

1,262 37 7-13 00 740 00 3,138 63 5,884 00 
210 46 267 00 78 75 1,143 71 l ,G99 9J 
158 48 GS 50 1,955 61 2,182 5!) 
40 94 4 00 411 45 4G5 l!9 
47 73 38 00 1,141 50 1,227 23 
GG 84 G 00 439 98 612 82 



Kennebec County, ..................................... . 
Kennebec, South ...................................... . 
Knox, North .................................................. . 
Lincoln County .. , .................. .......................... . 
Lincoln, Bristol.. .............................................. . 
Oxford County ........................................... . 
Oxford, Riverside Park Association ............ ..... . 
Oxford, West.......................................... . .. 
Oxford, Androscoggin Valley ............... . 
Oxford, North ................................. . 
Oxford, ,vestern Maine Poultry Association ........... . 
Penobscot, West ........................... . 
Penobscot, North..... . . . . . . . . . . . . . . . . . . . . . ........... . 
Penobscot, Bangor Poultry and Pet Stock Association .. 
Sagadahoc Conn ty .. · ........................................... . 
Sagadahoc, Richmond Farn1ers' und Mechanics' Club ........ . 
Somerset County ............................................. . 
Somerset, East.......... . . . . . . . . . . . . . . . . . . . ............ . 
Romerset, Cen lral......... . . . . . . . . ............. _ ... . 
Somerset, Embden ........................... . 
Waldo County .................................. . 
Waldo and Penobscot ................................... . 

423 26 11 00 
14.7 76 
175 93 2 00 
122 1G 11 00 

24 49 2 25 
1,046 17 30 00 

495 97 
G bo 294 49 

99 73 
62 00 

270 85 42 00 
90 78 3 00 
51 48 59 00 

1,151 94 590 00 
25 34 50 

J,]2 97 52 50 
167 36 126 00 
497 28 110 00 

21 52 
307 09 184 85 
503 85 

500 001 

600 001 

HO 00 

34 501 200 00 
1.001 50 

Witldo, Unity Pitrk Association ......................... . 
Washington Connty ..................................... . 
Witshlngton, West............. . ................... . 
Washington, Machias Fair Association .................... . 
York, Shapleigh and Acton............. . ............... . 
\'ork, Cornis11 .......................... ................... . 

191 92 
118 791 12 00 
564 73 
183 67 
169 961 196 00 
366 28 -
---~----

$19,337 75 $3.808 60 

1,572 00 
367 39 
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---
$01,900 39 

1,080 05 
117 50 829 41 

1,946 89 
116 75 1,502 34 

235 75 
737 50 6,390 89 
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420 00 1.499 00 

'176 80 
205 54 

320 001 2,089 50 
475 00 
308 00 

960 001 6,336 85 
115 00 

97 50 323 03 
5-10 00 } ,418 59 

3,274 21 
15 87 

425 00 2,666 11 
58 50 2,229 74 
87 50 850 00 

105 50 1,436 70 
302 50 3,051 45 
210 00 1,680 41 

69 97 
360 00 2,616 70 

$11,505 00 $106,646 97 
I 

2,014 31 
1,094 67 
2, 12,1 82 
1,752 25 

262 49 
8,204 5G 

3,597 12 
2,219 4\l 

576 53 
:267 54 

2,722 35 
568 78 
418 48 

9,G38 79 
140 84 
756 00 

2.251 95 
3,881 49 

71 89 
3,783 05 
3,793 59 
1,129 42 
1,672 99 
5,490 68 
2,441 47 

4!l5 93 
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~~lYfE OF SOCIETY. 

~Iaino Stal!' Agrir11ltural. .................................... 1 

Central :\Taine .Fair Association ............................. . 
l\laino State Pon1try and l'et Stoek .. :\:-isochition ............. . 
A ndruseoggin ( :oun ty.... . . . . . .............................. ' 
Aroostook, Xorthern .:\Taine F'air Association .............. . 
Cumberland County ..................................... . 
Cumberland Farmers' Clttb ....................... . 
Portland Agri('ultural A:-;~1wiaiitin .. 
Cu1nberlanti, i\mv Gloucester n1Hl l>auvillt~ ......... . 
Curnberland, Fn•Pport Agrknltural SodPty ............ . 
Cnmberland. Freeport Poultry .\ssocialion ................. . 
Franklin County ............................................. . 
Franklin, -:\ortil ........................................... . 
~Ianco('.k Co11nty .............................................. ! 
Han cock. ":\ orth .............................................. ,, 
IIancock, F.dcn ._ ............................................ . 
Hancock, ~ortll Ells,--.:orth Farmer:•.( Club .................. . 
Kennebec County .............................. , ........... . 
K ennebce. South ............................................. . 
l( r1ox "X ortl1... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Lincoln County ............................................. i 
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Lincoln, Bristol..... . . . . .. .................................. , 7 75 r 63 86 32 68 
Oxford County ............................................... , 2,518 42 1.680 00 1,6.52 40 90:J 83 
Ox ford, West ................................................. ,

1 

Oxford, Androscoggin Y alley ............................... . 
Oxford, North ............................................... . 
Oxford, Western Maine Poultry s\ssoc!ation ................. , 
Penobscot, Wost ............................................. . 
Penobscot, North .. ....................................... . 

258 86 ()75 00 812 99 35 00 
795 00 580 00 120 25 578 9G 
300 00 75 00 30 00 
140 (iO, - 61 15 22 25 
251 751 850 00 525 80 248 10 
150 00 - 90 00 GO 00 

Penobscot, Bangor Poultry and Pct Stock ..Association ...... . 10 00, 100 00 170 64 
Piscataquis County ......................................... .. 
Sagadahoc County ............................................ : 
Sagadahoc, lUcll1nond Fanncrs' and )fechauics' Club ..... . 
Somerset County ............................................. . 

30~ 001 545 00 
800 00 l.900 00 1,236 95 4,066 46 

- G9 07 
35 00 rn4 75 83 :JO 250 26 

tl\]~i~ttf {:~tI::::::::::: ~::;:::::::::::::::::;:::::: I 
Waldo, Unity Park Association ............................. . 
\\'ashington County ......................................... . 
Washington, West ......................................... . 
\Yasbington. Machias Fair Association ..................... . 
York, Shapleigh and Acton ................................. . 
York, Cornish ................................................ . 

2:Jl 99 l,:J50 00 264 19 370 99, 
100 00 l.'.020 001 100 001 2,007 :J4i 

5 501 34 001 
3'"iG 00 l.2ii0 00' 1,000 001 fiG6 15, 
281 GI 766 001 552 B~ ()40 ;34: 
100 00 554 00 215 00 - ! 
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9.448 25 14,000 00 
3,212 10 12,00U 00 
2,789 00 5,000 00 

812 71 1,500 00 
429 25 200 00 

2.728 92 4.800 00 
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PUBLICATIONS 

OF THE 

Maine Agricnlfural Experiment Station 

IN 

There are ginn on the seconcl following page a list of the 
chief publications of the -:\ [aine Agricultural Experiment Sta
tion issued in 1910. T,rn of these, :\Iisccllaneous Publication 
383, Apple Insects of :'.\faine. and Bulletin 185, )Jaine Apple 
Diseases. are here reprinted in combined form. A number of 
the other publications ,mule! have been included had space per
mitted. 





No. 176. 
No. 177. 
No. 178. 
No. 179. 
No. 180. 
No. 181. 
No. 182. 
No. 183. 
No. 184. 
No. 185. 
No. 186. 

BULLETINS PUBLISHED IN 1910. 

The Ligaments of the Oviduct of the Domestic Fowl. 
Insect Notes for 1909. 
An Endomyccs from Apple. 
Poultry N ates. 
The Fungus Gnats of North America. Part II. 
Gall Aphids of the Elm. 
Four Rare Aphid Genera from ::VIaine. 
Experiments in Breeding Sweet Corn. 
Digestion Experiments with Poultry. 
l\Iaine Apple Diseases. 
l\Ieteorology, Finances, Index. 

OFFICIAL INSPECTIONS PUBLISHED IN 1910. 

No. 19. Fertilizer Inspection. 
No. 20. Feeding ;:ituff Inspection. 
No. 21. Short \\'eight of Creamery Butter, Cider Vinegar, Pork 

Sausage. 
No. 22. Ice Cream, Socia Water, Pork Sausage, Lard, Currants and 

Raisins, Pickles, Canned Fruits. 
No. 23. Feeding Stuff Inspection. 
No. 24. Currants and Raisins, Prepared 1\1:ustarcl, Cream of Tartar, 

Canned Vegetables, Salt, Condensed and Evaporated Milk, 
Oysters, Dirt and Flies. 

No. 25. Food and Drug Regulations. Shellfish, Cold Storage and Pre-
served Eggs, Compressed Yeast, Dressed Poultry. 

No. 26. Headache Remedies. 
No. 27. Soda \Vater, Ice Cream. 
No. 28. Seed Inspection. 

i'vIISCELLAN"EOUS PUBLICATIONS. 

The more important Iviiscellaneous Publications issued by the Station 
during the year are : 
No. 337. Home-mixed Fertilizers. 
No. 383. Apple Tree Insects of Maine. 
No. 395. Exercises at the Twenty-fifth Anniversary of the Establish

ment of the Station. 





APPLE TREE ENEMIES OF ::\TAINE. 

0. A. JOHANNSEN, 

EDITH :\I. PATCH, 

\V. ]. ::\foRSE, 

C. E. LEWIS. 

APPLE TREE INSECTS. 

Hefore it is possible to combat an insect pest intelligently we 
must learn something of its habits anrl of its vulnerable points. 
\Vhen these are known proper remedial measures may then be 
taken for its extermination or repression. To meet the needs 
of those who wish to learn something of the commoner injuri
ous insects which affect the apple tree and its fruit this circular 
has been prepared. It is a compilation largely from the Ento
mological bulletins and circulars of the ::\[aine Agricultural Ex
periment Station. \\' c desire to acknowledge the use also of 
publications of the United States Department of Agriculture 
and of other sources. 

There are very many different species of insects ranging in 
size from less than 1-50 of an inch to about 8 inches in length. 
From the United States alone over 30,000 species have been 
recorded of ,vhich over 400 are known to affect in greater or 
less degree the apple tree or its fruit. Though there are many 
that arc, it mnst not be supposed that all insects are injurious 
for by far the larger number are either harmless or actually 
beneficial. Ruthless destruction of insects by means of trap 
lanterns arnl the like is to be deprecated since these methods 
are as apt to capture the beneficial and the harmless as the 
mJurious. Poisons, traps, anrl other repressive measures must 
be used with caution, and at the right time and place in order 
to be most effective. 

Though technical terms will he avoided in this circnlar when 
21 
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possible, it may not be out of place here to e:--:plain the few 
which it will be necessary to use in the descriptive matter which 
i,~ to follow. 

Though differing in many particulars all insects possess a 
segmented body which in the adult stage is arranged in three 
regions, head, thorax or midbody, and abdomen or hind body. 
The thorax in the adult is provided with 3 pairs of legs and 
may be either winged or wingless. 

Some insects ( e. g., grasshoppers) after emerging from the 
egg gradually increase in size until they reach maturity but 
without undergoing any abrupt change in external appearance 
except in the acquisition of wings. Others, however, pass 
through 4 distinct stages, viz., egg, larva ( caterpillar, or grub 
or maggot), chrysalis or pupa ( often enclosed in a cocoon) 
and the imago or mature insect. After the insect has acquired 
wings it is mature and no longer increases in size. Thus a small 
beetle is not the young of a larger one, nor is a small fly the 
early stage of one of greater magnitude. 

Insects are divided into a number of natural groups or orders 
by which they are kncrwn in technical literature and not infre
quently in popular accounts also. The Orthoptera are four 
winged; the first pair are thickened and partly overlap when at 
rest; the second pair are thinner and are folded in plaits like 
a fan. The mouth parts are formed for biting. To this order 
belong the cockroaches, crickets and grasshoppers. The Neu
ropteroids include the dragon flies (popularly known as darn
ing needles), l\fay flies, stone flies and the like. Th\ only in
sects which are rightly called "bugs" arc the H emiptera, crea
tures ot various shapes, having jointed beaks adapted for picrc
irig ancl sucking. Plant lice (figs. 31, 32), scale insects (figs. 
3, 4), bed bugs, plant bugs ( fig. 28), etc., belong to this order. 
The butterflies and moths, scaly winged insects, are classed as 
Lepidoptera. These are harmless to vegetation in the adult 
stage, hut many species in the larval (caterpillar) stage, then 
provided with biting mouth parts, are among our most destruc
tive pests. The codling ( fig. 40), gypsy, brown-tail and other 
moths are well known examples. The Diptera to which the 
mosquito, apple maggot ( fig. 24), and house or typhoid fly be
lc,ng, are two-winged when mature. The larva of the mosquito, 
so common in a rain \Yater hci.rrel, is knovm as a wriggler, while 
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the corresponding form of the fly is known as a maggot. The 
plum curculio (figs. 25-27), the apple tree borer (figs. r, 2), 
the blundering June beetle, and the potato beetle are members 
of the C oleoptera, insects having hard, shell-like fore wings 
which meet in a longitudinal line along the middle of the back. 
Both the larva: ( known as grubs) and the adults have biting 
mouth parts and in some species are equally concerned in the 
destruction of plants. Some lady beetles on the other hand 
are beneficial because they feed on small injurious insects such 
as scales and aphids. Ants, bees, wasps, a host of species of 
minute 4-winged parasitic flies, as well as some injurious saw
flies are members of the order Hymenoptera, the adults of 
which are four-winged. The larva:, most of which are known 
as grubs or maggots, usually have well developed heads with 
biting mouth parts and frequently provided with legs. 

While the foregoing classification is adopted in most text 
books, it is more convenient in dealing with the species of the 
apple to arrange them in accordance with the character of the 
injury they cause and to this end we will first divide them into 
3 primary groups. 

A. Injuring root, trunk or branch; borers 
Page 323. 

AA. Injuring the foliage; biting or 

and sap feeders. 

sucking insects. 
Page 333-

AAA. Injuring the fruit; maggots, caterpillars, bugs and 
Page 366. beetles. 

A. IXJURI:N"G ROOT, TRUXK, OR BR . .\NCH. 

a. Borers in the wood. 
r. A large white grub about I inch long when grown, with 

brown head; thorax not much thicker than the abdomen. 
Bores mainly at the base of the trunk. Its presence is 
indicated by the wood dust it throws out of its burrow. 
(fig. r). Round-headed borers. Page 324. 

2. A whitish grub about 1/z inch long when grown, with flat
tened thorax about twice as wide as the abdomen. Works 
on the trunk and large branches. (fig. 2.) 

Flat-headed borers. Page 326. 
3. A very small lan·a which lives in small rounded "shot holes" 

about r-r6 inch in diameter. Adults are small brown 
beetles. Shot-borer beetle. Page 328. 
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b. Scale insects and plant lice. 
I. Scale about I-IO inch long on twigs; shaped like oyster-

shell. (fig. 3). Oyster-shell scale. Page 329. 
2. A sn1all rounded scale. (fig. 4). 

San I ose srnle. Page 330. 
3. Plant lice with white downy secretion; cause wart-like swell

ings on roots, and also are found on the twigs. (figs. 
34-35). Wooly aphis. Page 332. 

a 

a. BORERS IN THE WOOD. 

I. ROUND-HEADED APPLE-TREE BORER. 

(Sapcrda candida Fab.) 

b 
Fig. I ; a, larva; b, pupa; c, adult. 

C 

( After Riley). 

The first intimation that the grower may have of the presence 
of this borer in his trees, unless he be forewarned, is in their 
retarded growth and the sawdust-like castings, consisting of 
excrementitious matter and gnawings of woody fiber, which the 
larv~ extrude from the openings into their burrows. This man
ifestation is usually accompanied by more or less evident dis
coloration of the bark and, in early spring particularly, by slight 
exudation of sap. 

The parent of this borer is a beautiful beetle, measuring from 
three-fourths to nearly an inch in length, the male being per
ceptibly narrower than the female. The legs are gray, the 
under surface of the body and the head are silvery white, and 
the upper surface is light yellowish brown with two longitudinal 
,vhite stripes extending through the thorax and elytra or wing
covers to the tip, as is shown in the accompanying figure I, c. 

The larva, when mature, measures from three-fourths to a 
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little over an i_nch in length. It is legless, fleshy. and somewhat 
grub-like in appearance, cylindrical in form. and light yellow in 
color. The head is darker. 

The pupa. illustrated at b, is nearly as long as the adult insect, 
which it resembles in a superficial manner, the head being bent 
down toward the breast, and the legs and long antenna:'. folcled 
upon the ventral surface. Its color is similar to that of the 
fa.rva. 

The beetles make their first appearance of the season late in 
l\Iay or in June, according to locality. During the night they 
come forth from the trunks of the trees in which they have brecl, 
and at this time may be seen in flight. 

Soon after their first appearance the sexes mate and eggs 
are cleposited. The female first makes an incision in the bark
probably by means of her mandibles-causing it to split slightly; 
then, turning head upward, she places an egg under the bark 
nearly a q11arter of an inch from the incision, accompanying the 
deposition by the extrusion of "a gummy fluid which covers 
and secures it to its place and usually fills up the aperture. In 
young trees with tender bark the egg is usually thoroughly hicl
clen. while in older trees it is sometimes so shallowly imbedded 
a,- to be readily seen.'' 

The larva:'., soon after hatching. tunnel under the bark ancl feed 
on the sap-wood, gradually working their way upward and 
afterwards downward, usually remaining within a short dis
tance of, or below the surface of, the ground. particularly in 
young trees. By the encl of the second year the larva:'. have 
increased considerably in size and have now penetrated deeper 
i,,to the solid heart-,voocl, their burrmn being closely packed 
behind them with castings. The third year ~he larva:'. gnaw 
outward to the bark. form a pupal cell composed partly of their 
castings and. with their heads pointing toward the bark. trans
form to pupa:'.. \Yith the approach of :\Iay and June they cut 
their way out by means of their powerful mandibles and issue 
through a round hole as mature beetles. 

MgTllODS 01' CON'rlWL. 

After borers have once entered a tree there is no better 
remedy known than to cut them out with a knife or other sharp 
instnunent. Cutting the borers out. unless practiced with the 



greatest care, 1s apt to rcsnlt in injnry, and it ls far better to 
prevent the parent insect~ from depositing their eggs upon the 
tree. This is not clifficult of accomplishment, as oviposition is 
practically confined to hvo months in any single locality, usually 
June and July. The best preventives are impenetrable sub
stances placed about the trunk and various washes of a repellent 
nature. 

For this a few thicknesses of ne,vspaper wrapped rather 
loosely about the trunk and extending about two feet from the 
base are all that is necessary. This covering should be tied, by 
preference with cord, which will readily yield or break with the 
uatural expansion of the tree in its grmvth, and also be tightly 
fastened at top and bottom and hilled up with earth so that the 
beetles cannot obtain access to the tree from below. From the 
top of this covering upward it is best to nse some deterrent alka
line or carbolatecl wash. 

Any one of several washes in general use against boring in
sects may be used as a deterrent. A good alkaline ,~ash is pre
pared of soft soap reduced to the consistency of thick paint by 
the addition of caustic potash or washing soda in solution. A 
good fish-oil, or whale-oil soap, or common soft soap, is often 
used, and in some cases any one of these is sufficient to deter the 
insects from depositing their eggs. The alkaline wash may be 
carbolatecl, if desired, by the addition of crude carbolic acid, 
at the rate of r pint to every IO gallons of the wash. Such a 
wash not only affords protection against this and other borers, 
but against scale and fungous diseases at these points. and is, 
n~oreover, of positive benefit to the tree. Caustic potash fish
oil soaps are among the best for insecticides. 

2. Fr,A T-HE,\DI(D APPI,l~-TRJ(E BORER. 

( C lzrysobothris f cmorata Fab.) 

a 6 
Fig. 2; a, lan·a; b, pupa; c, adult. 
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The adult insect ( represented at c, fig. 2), measures from a 
little less to a little more than a half inch in length. It is flat
tened above, the upper surface of the body is a dark metallic 
brown, and fresh specimens are coated here and there with a 
powdery gray substance, which is easily rubbed off. The wing
covers are ornamented as shown in the illustration, and under
neath, as may be seen when the insect is in flight, the body is a 
bright metallic greenish blue. The under surface is coppery 
bronze. 

The larva differs greatly from that of the round-headed borer. 
Its name, flat-headed borer, is derived from the peculiar flat 
expansion of the second thoracic segment-which is close to 
the head. In color it is light yellow and in length measures 
nearly twice that of the mature insect. It habitually rests in 
a curved position ( fig. 2, a). The pupa ( b) shows the form of 
the future beetle and is of the same yellow color as the larva. 

This borer attacks diseased or dying trees by preference, in
habits all parts of a tree from the base of the trunk to the limbs, 
and is not restricted to fruit trees. In all these respects it 
differs from the round-headed borer, but agrees with the latter 
in that it is injurious chiefly to young trees, its injuries being 
practically confined to newly transplanted nursery stock and to 
trees which have been weakened through any cause, such as 
careless pruning, or insufficient nourishment clue to poor soil or 
drought. Infestation may be detected by the discoloration of 
the bark. 

REJ\IEDIES. 

The remedies advised for the round-headed borer are also of 
value and are generally employed against the present species. 
It is necessary, however, that deterrent coverings and washes 
should be applied farther up the trunk and to as many branche,s 
as can be conveniently reached. 

Careful cultural methods.-Careful, clean methods of orchard 
management are essential as a measure of protection, and in
volve the cutting out of dead, dying, and injured deciduous 
forest and shade as well as orchard trees known to be chosen as 
food by this species. Care should be exercised in transplant
ing, and especially in pruning; and fertilizers should be used 
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ir. order that the trees may be thrifty and better able to with
stand attack. Proper regard for these measures should give 
practical exemption from injury. 

3. SHOT-BORER. 

(Xyleborus dispar.) 

The female beetles bore into the wood, making deep channels 
which in small twigs interfere with the circulation of the sap, 
and the twigs wither, giving the appearance of blight. The 
•exit holes through the bark are ,06 of an inch in diameter ancl 
nearly circular, looking like small shot holes. The wood is 
green, showing that the insect attacks the growing tree. Liv
ing wood does not appear to be essential to the life and comfort 
of this species, for after a period of several weeks we found 
in a limb that had been in a dry place in a box, young larvce, 
foll grown pupce, and perfect beetles. 

vVhen the larvce are full grown they transform to pupce in 
the burrows, and finally emerge as small beetles about one-tenth 
of an inch long and of a dark brown or nearly black color, with 
the antennce and legs of a rusty reel. The thorax is short, very 
ccnvex, rounded ancl roughened. The wing covers are marked 
by longitudinal rows of punctures. The hind part of the body 
s:opes abruptly. The beetles leave their burrows in June and 
July and deposit eggs before August. 

REMEDIES. 

As the beetles work wholly under the bark they cannot be 
reached by insecticides. The only way is to watch the trees 
during the latter part of June and July and, if blighted twigs 
or diseased limbs are noticed, examine the branches for small 
pin holes; if found, the presence of this or some related species 
may be suspected. The diseased limb should at once be cut 
far enough below the injury to include all the burrows, and 
burned, to prevent the beetles emerging and attacking new trees. 
As these beetles live in forest trees, orchards near timber are 
more liable to become infested. 



MAlKE AGRlCl'L'iTRAL I~Xl'I~Rll\IENT S'L\'I'JOK. 1910. 329 

b, SCALE IXSECTS AND PLA?\'T-LICE. 

I. 0YS'fl~R-SIIELL SCALE. 

( Lcpidosaphcs ulmi.) 

This scale. which resembles an elongate oyster shell in shape 
( fig. 3, b) has long been known in this country, though believed 
to be a native of Europe, It is widely distributed ancl is ex
ceedingly abundant in .:\Iaine. Besides seriously injuring apple 
trees. the twigs of which often densely covered by them, they 
are found on the pear. plum. currant. dogwood, elm. maple and 
a number of other trees ancl shrnbs, 

Frc. 3. Oyster-shell Scale. a, female scale from below, showing eggs; 
b, same from aboye greatly enlarged; d, male scale enlarged; c, female 
scales on twig, natural size, c, male scales natural ,izc. ( From year 

book, 1894 L'. S. Dept. Agr.) 

In J tme the eggs hatch, the active young appearing as small 
\'. hite specks which soon attach themselves to new shoots by 
their beaks, The scale then begins to form, gradually increas
ir,g in size. The scale of the female ( fig. 3, a, b, c) is less than 
one-eighth of an inch long. narrow, usually curved when not 
crowded, ( fig. 3, c) and nearly the same color as the bark upon 
which it is found, The scale of the male ( fig, 3. d) is much 
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smaller, less curved and usually not found on fruit trees. As 
with the San Jose scale the adult male is provided with both 
wings and legs while the female. remaining under the scale, has 
neither. 

RE:l'IIEDJES. 

This insect is quite resistant to the application of sprays 
unless it be put on at the time when the young appear, before 
the formation of the scale. This is abollt the middle of June, 
though the exact date cannot be given as it varies with latitude 
and temperature. As soon as the young larv~ are observed the 
trees should be sprayed with soap solution (Formula IO), kero
sene emulsion (Formula 7), or whale-oil soap solution (For
n:ula 9), repeating if possible a week later. The kerosene 
emulsion should be put on in sunshiny weather and care should 
be exercised not to llse an excess amollnt, lest the tree be 
injured. 

2. SAN JOSI-: SCALg. 

( Asf1idot11s pcrniciosus.) 

The San Jose which is one of the worst insect pests of 
orchards in other states was discovered in the town of Lim
erick, l\faine, in 1909. As there is always a danger of its 
introduction upon nursery stock from neighboring states, the 
observation of small circular scales about the diameter of a 
p:n head (fig. 4) upon the twigs of fruit trees should imme
diately be reported. 

Frc. 4, a, Female, scale remoYed: b, cluster oi scales: c, f:·male scalt>: 
all greatly enlarged. (After Felt.) 

The female scale is circular in outline, grayish or blackish 
in color, and when examined under a lens will be seen to be 



MAINE AGRICULTURAL tXPERIJ\IEN'I' S'I'A'I'ION. 1910. 33I 

somewhat raised above the bark especially in the center where 
there is a little prominence. \Vhen the scale is somewhat rubbed 
the center portion appears yellowish, around which the con
centric circles, representing lines of growth, may be seen ( fig. 
4, c). The full grown male scale is elongated, the prominence 
near one end and the lines of formation eccentric instead of 
concentric. If the scale be lifted by means of a needle, there 
will be seen a little yellowish body; the insect proper ( fig. 4, a). 
The newly born insects of both sexes possess eyes, legs, antenna:! 
and mouth parts, and crawl about for a few hours upon twigs. 
\Vhen a suitable place is found they settle, insert their long 
beaks through the bark and begin to suck the plant juice. The 
scale begins to form even before the young insect becomes 
fixed, and is at first pale grayish yellow, gradually becoming 
darker, the central projection usually remaining lighter colored. 
1'he insect under the scale now loses legs and antenna:!, the 
female also losing her eyes. Later the male scale assumes an 
elongate oval shape, and later still, 3 or 4 weeks after birth, it 
again undergoes a transformation and appears as a mature 
insect with legs, antenn~, eyes and ·wings. The female ma
tt,res in 5 or 6 weeks, remaining fixed in position under the 
scale, legless and wingless. There are several generations each 
season. 

\Vhile there are a number of insect parasites which are nat
ural enemies of the scale, chief reliance must be placed upon 
fumigation and spraying early in the spring before growth 
begins to keep it under control. :'.\I iscible oils, kerosene emul
sions (Formula 7), and lime and sulphur washes (Formula 4) 
are all to be recommended for sprays, while nursery stock im
ported from localities known to be infested should be fumi
gated. Complete directions for spraying and fumigating will 
be founcl in Farmers' Bulletin 127, "Important Insecticides: 
Directions for their Preparation and Use," and "San Jose 
Scale," Circular 42, Second Series, Division of Entomology. 
These papers may be obtained upon request by addressing 
"United States Department of Agriculture, Vv ashington, D. C." 
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3. vVooLLY APms oF THE APPLE. 

(Schi::oneura lanigera Hausmann.) 

Throughout the summer on the lower portion of the trunk 
and particularly on the water sprouts of the apple may often 
be seen small bluish-white flocculent or cottony patches, which 
indicate the presence of colonies of one of the worst enemies of 
the apple, viz., the insect known as woolly aphis ( fig. 34). 

It exists in two forms, the one just referred to, above ground • 
on the trunk or water shoots, and another inhabiting the roots. 
On the roots its attacks induce enlargements or galls or swell
ings, and in the cracks of these galls and swellings the root 
form occurs in clustered masses. TI-i-e injury to the trees is 
due both to the sucking up and exhaustion of the vital plant 
jt:ices and to the poisoning of the parts attacked, as indicated 
by the consequent abnormal growths. 

The damage is particularly serious in the case of nursery 
stock and young trees and is less often important after the tree 
has once become well established and of some size. Where 
this insect is abundant all the roots of a young tree to the depth 
of a foot or so become clubbed and knotted by the growth of 
hard fibrous enlargements ( fig. 35) with the results in a year 
or two of the dying of the rootlets and their ultimate decompo
sition with attendant disappearance of the galls and also of the 
lice, so that after this stage is reached the cause of the _injury 
i, __ often obscure. On the trunks the presence of the lice some
t;mes results in the roughening of the bark or a granulated 
condition which is particularly noticeable about the collar and 
at the forks of branches or on the fresh growth around the 
scars caused by pruning, which latter is a favorite location. On 
the water shoots, they collect particularly in the axils of the 
leaves, often eventually causing them to fall, and on the tender 
greener side of the sterns. The damage above ground, though 
commonly insignificant, is useful as an indication of the prob
able existence of the lice on the roots. A badly attacked tree 
assumes a sickly appea·rance and does not make satisfactory 
growth, and the leaves become dull and yellowish, and even if 
not killed outright it is so weakened that it becomes especially 
subject to the attacks of borers and other insect enemies. 

The common forms both on the roots and above ground are 
wingless lice, not exceeding one-tenth of an inch in length, and 



MAINE AGRICULTURAL EXPERIMENT STATION. 1910. 333 

of a reddish-brown color, and abundantly covered, especially 
ir, the aerial form, with a flocculent waxy excretion. 

In October or November, among the wingless ones, numbers 
of winged individuals appear, which are also all females, and 
are the parents of a true sexed generation of minute, wingless 
lice, the females of which give birth to a single "winter egg." 
This egg is attached within a crevice of the bark. 

The winged females appear somewhat abundantly in autumn, 
and are one of the means of the dispersal of the insect. They 
are very minute, clear-winged, gnat-like objects, greenish
brown, almost black in color, with the body covered with more 
or less of the cottony excretion. 

REMEDIES AND PREVENTIVES. 

The foregoing account of the habits and characteristics of 
the woolly aphis will enable us to suggest certain measures to 
control it. The aerial form presents no especial difficulty, and 
can be very readily exterminated by the use of any of the 
washes recommended for plant-lice, such as kerosene emulsion, 
tobacco decoction, a strong soap wash (Formulas 7, 9, II), etc., 
the only care necessary being· to see that the wash is put on 
with sufficient force and thoroughness to penetrate the cover
ing and protecting cottony excretion. If the wash be applied 
warm, its penetration will be considerably increased. 

The much more important root form, however, is more diffi
cult to reach and exterminate. The common recommendations 
are of applications of strong soap or tobacco washes to the soil 
about the crown, or soot, ashes, or tobacco dust buried about the 
roots; also similarly employed are lime and gas-lime. 

Badly infested nursery stock should be destroyed, since it 
would be worth little even with the aphides removed. 

AA. INJURING THE FOLIAGE. 

(Divisions a, b, c, and d). 

a. Plant lice, small greenish, blackish or reddish lice-like sucking 
insects. 

r. Greenish plant lice in colonies causing leaf curl. (fig. 33). 
Green Apple-aphis. Page 336. 

z. Reddish plant lice in colonies causing leaf curl. 
Rosy aphis. Page 337. 
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b. Insects feeding freely upon the leaves withoitt a nest and not con
cealed within leaf or bud. 

I. A "measuring worm" or looping caterpiJlar, when grown 
about I inch long; olive green when young, becoming yel
lowish or brownish when grown; with brownish longitudi
nal stripes and white band on sides; under side pale or 
flesh colored. (figs. 5, 6). 

I. With 2 pairs of legs at rear of body. 
Spring canker Worm. Page 339. 

II. With 3 pairs of legs at rear of body. 
Fall canker Worm. Page 340. 

2. Very large hairless green caterpillar, 4 inches Jong when 
grown; body with several red, yellow and blue bead-like 
tubercles. (fig. 7). C ecropia caterpillar. Page 341. 

3. A large black and yellow longitudinally striped caterpilJar 
with yellow neck; very sparsely covered with long soft 
hairs. (fig. 9). Yellow-necked caterpillar. Page 342. 

4. A caterpillar with black, white and yellow longitudinal 
stripes; head and fourth body segment bright red, with 
a number of stiff, blunt black spines. (fig. IO). 

Red-humped Caterpillar. Page 344. 
5. A smooth mottled caterpillar; grayish brown above, gray

green bene·ath with yellow head. (fig. 55). 
Mottled fruit Caterpillar. Page 345. 

6. Smooth greenish caterpillar 1½ inches long when grown, 
with various colored blotches and marks on the back. 
(fig. II). Saddled prominent, Page 345. 

7. Very small smooth greenish yellow caterpillars (¼ inch or 
less), feeding upon upper surface of leaf. (fig. 14). 

Apple-leaf Bucculatrix. Page 347. 
8. Hairy caterpillar with four white humps of hair on the 

back, and black pencils of hair on head and tail. (fig. 15). 
I. Head red. White-marked tussock. Page 349. 

II. Head black. Antique tussock. Page 349. 
9. Hairy caterpillar; ground color bluish with a single line of 

white dots on the back. (fig. r6). 
Forest· tent Caterpillar. Page 350. 

IO. Hairy caterpillar, ground color brownish, with broken white 
stripes on each side when full grown; the young are in 
winter nests, they are brownish with 2 reddish dots on 
back. Brown-tail. Page 352. 

I I. Hairy caterpillar, ground color dusky; with z rows of red 
spots and 2 rows of blue spots along back and with dim 
yellowish stripe between them. Gypsy. Page 355. 

12. Hairy caterpillars. when grown with long pencils of hairs 
at each end; when young only sparsely hairy. 
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I. Body white, black spotted, hair gray or white, with 
spreading tufts of white hairs and decorated down 

the back with a row of 8 black tufts. (fig. 17). 
Hickory tiger. Page 356. 

II. Body black, body hair yellow: more or kss black at 
ends. Spotted tiger. Page 356. 

13. Hairy caterpillars with soft hairy lappets low on the sides; 
a black band between joints 3 and 4 which shows when 
walking; warts on joint 3. V clleda lap pet. Page 358. 

14. A long-legged yellowish brown beetle feeding on the foliage. 
(fig. 18). Rose chafer. Page 358. 

c. Caterpillars living in web nests or cases in spring or summer, or 
concealed in folded leaf or bud. 

r. Dusky yellowish, hairy caterpillar usually with broad dark 
stripe along middle of back; body hairs long and dark; 
in colonies. (fig. 19). Fall web worm. Page 360. 

2. Hairy caterpillar, ground color bluish, white stripe along 
middle of the back; in colonies. 

Orchard tent-caterpillar. Page 361. 
3. Small bud-feeding caterpillar, with head and top of next 

segment black, body brownish. Bud Moth. Page 363. 
4. Small smooth olive greenish or brownish caterpillar, with 

yellow head, black dot on each side of segment behind the 
head; lives in folded leaf in fall. (fig. 22), 

Leaf sewer. Page 364. 
5. Caterpillar living in small cigar-shaped case ( or from fall 

to early spring a curwd case) about ¼ inch long. (fig. 
23). Cigar case bearer. Page 365. 

d. Conspicuous winter stages. Egg masses, cocoons, etc. 
I. A small clump of dried leaves firmly tied together with silk 

fastened to the twig, concealing small dark living cater
Jars within. (fig. 38). Brown-tail moth nest. Page 352. 

2. A large spindle-shaped cocoon upon the twigs with a single 
large brown pupa within. (fig. 37). 

C ecro pia cocoon. Page 341. 
3. A flat, oval, tan-colored, felt-like mass attached to tree trunks, 

old boards and all kinds of rubbish. 
Gypsy moth egg mass. Page 355. 

4. A band of blackish eggs encircling a twig. 

5. 

I. Egg mass with rounded ends. (fig. 36). 
Orchard tent-caterpillar eggs. Page 361. 

II. With square ends. 
Forest tent-caterpillar eggs. Page 350. 

Eggs adhering to a grayish 
brownish empty pupal skin. 

cocoon; cocoon E,nclosing a 
(fig. 39). 

Antique tussock. Page 349. 
6. A whitish frothy mass enclosing several layers of eggs adher

ing to a grayish cocoon. with empty pupal skin within. 
White marked tussock. Page 349. 
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a. PLANT LICE. 

Besides the woolly aphis which does its chief damage to the 
apple roots, several species of aphids attack the leaves, and 
tender stems. These are minute insects about Ys of an inch 
long. They pierce the tissue of the shoots with their beaks 
and suck the sap or infest the leaves causing them to curl, or 
become sickly. Some species of these pass their whole life 
upon the apple while others spend part of the year on other 
plants. But as all the important species return to the apple 
twigs to lay eggs in the fall and as they resemble one another 
closely, both in appearance and manner of injury, it is not 
necessary to discuss more than two species here. 

Aphids are frequently attended by ants which are attracted 
by honey clew, a sweet secretion of the aphids, and the presence 
of ants about the apple leaves is a pretty certain sign of aphid 
infestation. 

Lady beetles ( figs. 52, 53) both in the adult and larval stage 
feed greedily upon aphids and should not be mistaken for in
jurious insects. Syrphus maggots also are among the most 
beneficial· insects in the State in this respect, as they destroy 
aphids in great numbers. 

I. GREEN APPLE AP HIS. 

(Aphis pomi De G.) 

The body is pear-shaped, the colors being yellowish green, 
greenish, or darker, varying considerably in detailed markings 
and in the several generations. 

·winter eggs ( fig. 30) are deposited by the sexual females in 
the fall. They hatch in the spring, and, like the species next 
considered, the aphids developing from them cause a curling 
of the leaves. The green apple aphis infests the apple through
out the year. Upon the hatching of the winter eggs in spring 
a succession of agamic generations is produced, the earlier 
ones, except the first, with numerous winged individuals which 
migrate to other trees and establish new colonies. 
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2. Rosy APPLE APms. 

(A phis pyri Boyer.) 

The rosy apple aphis, regarded by Gillette as possibly Aphis 
pyri Boyer, is readily distinguished from the preceding by its 
larger size, rounder body, and usually rosy color, which, how
ever, may vary from salmon to tan or even to slaty gray or 
black, the body being covered with a whitish pulverulence. 

\Vinter eggs are deposited in the autumn by sexual females, 
and more often on the trunk and larger limbs than with the 
other species mentioned. They hatch in spring as the apple 
leaves are pushing out, and the young aphids infest the young 
leaves and later the tender shoots and foliage, the latter thus 
becoming usually badly curled. Three generations from the 
egg are said to occur on the apple in the spring, many individ
uals of the second and third generations developing wings and 
migrating to other trees and to other host plants. After the 
third generation the apple is deserted by the insects until fall, 
when the return migrants appear and give rise to the true sexual 
forms. the females depositing eggs as described. 

::\IETHODS OF CONTROL. 

Pruning.-As has been stated, the aphids under considera
tion pass the winter in the egg stage on the apple, the eggs being 
deposited more or less promiscuously over the more nearly 
terminal twigs ( fig. 30). ·with young trees especially, which 
are seen to be heavily stocked with the eggs, the latter may be 
largely removed during the work of pruning, and the prunings 
should be collected and· burned. 

The insects in the egg condition are frequently distributed 
on nursery stock; therefore, if in planting trees this stock be 
well prnned and the pnmings destroyed, the establishment of 
the aphids in young orchards may be often prevented or de
layed. 

Winter spra'ying for destruction of eggs.-Excellent results 
have followed the use of lime-sulphur wash, almost all of the 
eggs of the apple aphis having been destroyed by one thorough 
application in spring shortly before the buds opened. The use 
of this wash for the eggs of aphids would also control the 
San Jose scale when present. 

22 
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Spring and s1tmmcr trcatmcnts.-Effective work in control
ling these insects may be done in the spring just after they have 
hatched from eggs and have collected on the expanding foliage. 
Trees seen to be badly iinfested at this time should be thoroughly 
sprayed, taking pains to wet as completely as possible all parts 
of the leaves, twigs, and branches. However thoroughly the 
work may be done, some of the "lice" are almost sure to escape 
destruction, owing to the difficulty of forcing the spray between 
the unfolding leaves, more or less covered with hairs, where 
some of the insects willl have penetrated. A subsequent treat
ment in the course of a week should usually be made, especially 
if the first application is seen to have been unsatisfactory. 

After the foliage is well out and more or less distorted from 
the presence of the aphids, effective spraying is quite difficult, 
since many of the insects on the lower surface of the curled 
leaves will not be hit by the spray. Repeated applications must 
be made, therefore, as necessary to keep the insects under con
trol. 

Spray mixturcs.--The lime-sulphur wash for the destruction 
of winter eggs is made according to the usual formula for the 
wash ( Formula 4). 

After the trees are in foliage, a more dilute contact insecticide 
must be employed, as strong tobacco clecoction, r5 or 20 per cent 
kerosene emulsion, or whale-oil soap (Formulas 7, 9, r r). 
Since aphids secure their food by sucking up sap from within 
the p!a?Jt, none of the arsenical poisons '\\·ould be effective. 
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b. I?\SECTS FEEDI~G FREELY UPON THE LEAVES 

WITHOUT A NEST AND NOT CONCEALED 

WITHIN LEAF OR BUD. 

r. CANKER WoRcvIS. 

I. SPRING CANKER-WORcvL 

( Paleacrita vernata.) 

The male moths of this species have rather large, thin, silky 
wings, about one inch across when spread. The general color 
is bluish gray. A well defined row or band of light markings 
near the outer margin of the front wings, and three darker, 
irregular bands, across the same wings, together with the 
slightly l;ghter color and absence of markings on the hind 
wings, are characteristic features. The inconspicuous female 
moths are wingless and, because of this fact, the spread of the 
species is very slow, occurring mainly by the transportation of 
nursery stock infested with eggs. 

The moths usually emerge from the ground early in the 
spring-about April, or farther south, in :March-and the fe
males climb up the trunks of trees to deposit eggs. The eggs, 
,,hich are shaped something like hens' eggs and are about the 
size of fly specks, are deposited in irregular masses, usually 
partially concealed by loose pieces of bark. They hatch about 
the time the leaves unfold; the time varying with the locality 
and the season. The larv~ are "measuring worms" with 2 

pairs of legs at the hind encl of body ( fig. 5). The young 

Fig. 5. a. lan·a, showing the two pairs of pos
terior legs; b, single egg, much enlarged. (After 
Riley). 

l2rv~ are yoracious feeders and they grow rapidly, usually 
attaining full size in from three to four weeks from the time of 
hatching. Upon reaching full size they drop to the ground, 
burrowing beneath the surface to a depth of two to five inches. 
Here each one forms a cell, lined with silk ,Yhich it spins, and 
soon transforms to the chrysalis stage, where it remains until 
the following spring, when the adult moth emerges as before . 

• 
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11. JI.\I,I, CANKER-WOIDI. 

( Alsophila pometaria.) 

The fall canker-worm so closely resembles the other species 
as to be frequently mistaken for it. For all practical purposes 
they may be considered together, but the fall canker-worm is 
more distinctively a northern insect. As in the other species, 
the female moth is wingless, but in this species she lacks the 
hairiness which characterizes the other. The male moth has 
two light bands across the front wings instead of the single one 
of the preceding, and the rear ,vings are slightly shaded. The 
larv~ of this species also, besides having three pairs of legs 
under the hind encl of the body, as shown in figure 6, have a 
broad, dark stripe alon[.; the back, as opposed to the narrow 
markings of the other species. The eggs, which are slightly 
larger than in the prcvi.ous species, somewhat resemble small 
flower pots and are attached to the bark, in exposed situations, 
in masses of from 60 to 200, placed side by side as seen in figure 
6, e. The eggs highly magnified, are shown in figure 6 a. 

Fig. 6. a, ;.ingle egg, much en-
larged; e, egg mass; f, larva 
showing the thn·e pairs of pos
terior legs. (After Riley). 

The eggs are deposited in fall or early winter ( sometimes in 
mild \\·inters as late as :VIarch). They hatch about the same 
time as those of the other species and the larv~ act in a similar 
manner. entering the ground about the same time. Instead of 
forming a cell lined with silk, however, this species spins a 
tnugh cocoon, and the moths come forth and begin laying eggs 
in October and X ovember. 

HOW 'l'O flGH'l' CANIU'.R-WOR:\IS. 

One of the surest preventive measures is to place a band of 
tarred paper about the tree in :\Larch and smear it with tree 
tanglefoot, thus preventing the ascent of the female moths and 
the deposit of eggs. ln case the bark is very rough, it should 
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be scraped smooth to prevent the insects from crawling up be
hind the paper. If the fall canker-worm is present, of course 
the treatment must begin in October. If the trees are already 
attacked, jarring the limbs will cause many of the worms to 
spin a thread and drop to the ground. If the band of tangle
foot is in place they will be unable to return to the attack and 
may be destroyed. 

The surest way of fighting this pest, however, is by spraying 
with Paris green or arsenate of lead (Formula 6). 

2 . CEcROPIA Monr. 

(Samia cecropia.) 

The large gray or brown cocoon of the Cecropia moth is fre
quently found attached to the twigs of trees ( fig. 37). 

Fig. 7. (Fr@m Me. Agr. Exp. Sta. Circular.) 

These are spun late in August or September by a green cater
pillar about four inches long. The body of the caterpillar is 
ornate with colored bead-like tubercles, the two pairs nearest 
the head being reel with black spines, and the other dorsal tuber
cles smaller and yellow. Along the sides of the body the tuber
cles are bluish. (Fig. 7). 

After the cocoon is spun the caterpillar changes to the pupa, 
a dark brown object which may be found by opening one of 
the ·cocoons during the winter. 
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In the spring the insect breaks open the brown pupal skin 
and emerges from the cocoon as the adult insect, the largest 
moth in the state and one of the most beautiful. Its expanded 
wings measure about five and one-half inches. In color the 
wings are brownish with a border of gray and submarginal 
lines of white and red. The form of the markings is better 
represented by the accompanying illustration than by a descrip
tion. 

T he caterpillar is welJ attended by insect parasites and is 
devoured by birds. In this state it has not occurred to a 
troublesome extent and need not be feared as a pest, although 
it feeds on apple and various forest t rees. No remedies usu
ally seem necessary. If the caterpil_lars are found upon a small 
trees which they are likely to injure, hand picking will prove 
effect 1al. 

Those who find the Cecropia cocoons during the winter are 
often interested to save them in a warm room for the sake of 
observing the beautiful moth which emerges ( fig. 8). 

F ig. 8. (From M e. Agr. Exp. Sta. Circul ar.) 

3- YELLOW- NEC KED CA'l'ERPILLAR. 

( Datana 111,in·is tra.) 

During the late summer the yellow-n ecked caterpillar 1s a 
common orchard pest in Maine. 

T he moth is tannish brown in color with head and the part 
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of the thorax nearest the head a rich chestnut brown. Several 
dark brown lines cross the fore wings transversely. The hind 
wings are pale buff. The female moth deposits about 100 eggs 
in a cluster on a leaf. 

T he caterpillars ' which hatch from these eggs, attain their 
full growth in 5 or 6 weeks. They are then about two inches 
long. The head is black and the segment just back of the 
head is orange colored, a character which gives rise to the 
popular name "yellow-neck." The body is striped longitudi
nally with alternate yellow and black lines. Soft_ white hairs 
occur over the whole body but are too thin to be especially 
noticeable ( fig. 9) . Like the red-humped caterpillar, these 
caterpillars are clustered together both while feeding and when 
at rest. The caterpillars when at rest assume a characteristic 
and peculiar position on the branch with both extremities of 
the body raised. When alarmed they jerk their heads and tails 
in an irritated manner. 

Fig. 9. (After Holland) . 

The full grown caterpillars bury themselves in the earth a 
few inches below the surface, ·where they t ransform into brown 
pupce, unprotected by any cocoon. They remain in the earth 
all winter and emerge about the middle of the next summer, 
when they are transformed to the moth, or mature insect . 

REMEDIES. 

As in the case of the red-humped caterpillar, gathering the 
caterpillars by hand is the simplest remedy and perhaps the 
only one which it is necessary to recommend. The caterpillars 
are gregarious and the whole brood is easily removed from the 
tree and destroyed. Arsenical sprays (Formula 6 ) will kill 
them, and may sometimes be a conveni ent means o f combating 
them. 

- --- --- -------------. ... 
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4. RED-HU MPED CATERPILLAR. 

( CEdemasia concinna.) 

During August, September and October, the red-humped 
caterpillar is one of the most troublesome orchard caterpillars 
in the State. Many correspondents reported that entire or
chards of young trees were stripped of their foliage, except 
for the mid ribs of the leaves, before the presence of the pest 
had been discovered. 

Fig. 10. (From Me. Agr. Exp. Sta. 
Circul ar ). 

The mature insect is an inconspicuous brown moth with wing 
expanse of slightly n~ore than one inch. The female deposits 
eggs on the under side of a leaf in a cluster, usually during 
July. The young caterpillars, which soon hatch from these 
eggs, feed upon the tender tissues of the under side of the leaf, 
not attacking at first the upper surface. vVhen they become 
larger they devour the whole leaf except the mid rib. They 
move in flocks, an entire brood feeding together and remaining 
in a cluster when resting. In the caterpillar or larval stage 
this insect is readily recognized . The body of the full gr0vvn 
caterpillar is marked with fine longitudinal stripes of black, 
white and yellow, and short black spines occur in rows. The 
head is bright reel and the fir st segment of the abdomen, which 
is conspicuously humped, is of the same color (fig. ro ). The 
,caterpillars reach their full growth ( about I¼ inches) fron: 
August to late October. vVhen full grown, they descend to 
the ground and hide under leaves or other rubbish and make a 
_glassy tran sparent cocoon, within which they pass their p,upal 
period. They remain in the cocoon all winter and emerge the 
following season as mature moth s. 

REMEDIES. 

The reel-humped caterpillars are not especially difficult to 
-combat if a watch is kept fo r the colonies ·while they are young. 
As they are gregarious, it is a simple matter to clip off the 
small twig containing the whole brood of little caterpillars. 
·vvhen they are larger they can often be dislodged by jarring 



MAINE AGRICCi/l'URAL }:Xl'ERLvlENT S'L\TION. 1910. 345 

the branch and destroyed on the ground. Arsenical sprays 
(Formula 6) will kill them, but the presence of fruit makes 
this remedy undesirable for bearing trees late in the season. 

5. ~lonu;D FRur'l' CA'fl~RPILLAR. 

( Crocigrapha normani.) 

The eggs are laid in a mass flatly attached to the leaf. They 
hatch in mid-June in ~faine. The larva is a smooth, hairless 
caterpillar, r ¼ inches long when full grown. Its head is shiny 
yellow with one dark blotch on each lobe. Its body is mottled 
grayish brown above, and pale grayish green beneath. The 
legs are pale. This caterpillar feeds both upon the foliage and 
the fruit. ( See fig. 55). The pupal stage is passed in the 
ground. It is a glistening brown object about ¾ inch long. 
The mature insect is a brownish moth expanding about I¼ 
inches. 

REMJWIES. 

Arsenical spray,; (Formula 6) applied for other species will 
control this one also. As this caterpillar is very readily dis
lodgecl, jarring the tree and killing the insect on the ground is 
a convenient combative measure. 

6. SADDU-:D PROMINE)[T. 

( H etcrocampa g11tti,1itta 'vValker). 

This species is well known in ?-.Jaine because it has been ex
cessively destructive to orchard and forest trees during some 
seasons. The full grown caterpillar is about r ¼ inches long; 
body green usually, with reddish brmvn markings on the back, 
smooth ancl hairless ( fig. r r). The mature insect is a moth 
expanding about 2 inches, ground color olive-greenish ashen 
with cream white patches and black markings (figs. 12, 13). 

For ~Iaine the saddled prominent has but one brood. The 
moths emerge in greatest numbers late in May and early in 
June. Oviposition begins soon after mating which occurs the 
first night after emergence. The eggs hatch in about 9 days 
and the larv~ become full grown in 5 weeks ( or more accord
ing to weather conditions and food supply). During this time 
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they molt four times. The full grown larv~ enter the ground 
for pupation. In Maine pupation takes place from mid July to 
late August, the majority of larv~ burying late in July. They 
pass the winter in the pupal stage, under the leaf mold, and the 
moths emerge in the spring. 

The eggs are deposited singly by the female which in cap
tivity applies the eggs to both sides of the leaf. From the rea
son that the tops of the trees are stripped first and then the 
lower branches it is to be concluded that the moths by prefer
ence deposit the eggs upon the upper leaves. Perhaps the same 
tendency to fly high may account in part for the fact that the 
hillside forests are in general more largely attacked than the 
lowlands. 

The full grown larva drops or climbs to the ground and con
structs a cell in the earth or under the leaves at a distance of 
r to 3 inches below the surface. This cell is oval and is lined 
by a thin spinning of silk. 

The insect after remaining in the pupal stage all winter 
emerges with the warm spring clays. 

Frc. rr. (After Packard). 

Frc. 12. Male. Frc. 13. Female. 
(Frc. 12 and 13 from iV[e. Ag. Exp. Sta. Bul. 16 1). 

COMBA'I'IVE MEASURES. 

For the orchard or shade trees there are several practical 
measures which have proven successfol the past season in pre
venting serious injury from the saddled prominent. 

Spra.ying.-This species is susceptible to arsenical poisons 
and the caterpillars readily died on apple trees which were ·thor-
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oughly sprayed. Arsenate of lead or Paris green (Formula 6) 
will kill these caterpillars and should be applie~ as soon as they 
begin appreciable work. Applications from the middle to the 
last of June would probably get all these caterpillars which 
hatched upon the trees. In case a migration to an orchard from 
an infested forest gro\Yth is feared, the orchard should be 
sprayed as soon as the caterpillars begin to travel in search of 
fresh food. If trees not already attacked are banded with a 
sticky substanc·e, the ascent of caterpillars up the trunk will 
effectually be prevented. 

Jarring and banding.-The saddled prominents are readily 
shaken from the branches. The cool of the morning is the 
most propitious time for jarring. The caterpillars once dis
lodged. their reclimbing can be prevented by banding. 

A. material useful for this purpose is sold under the name of 
Tree Tanglefoot. This substance consists principally of resin 
softened by the admixture of suitable oils. It is quite similar 
to that used in the manufactnre of adhesive fly-paper, seems to 
possess the merit of not injuring the trnnks of trees, ancl is very 
effective in checking the ascent of caterpillars thereon. Where 
the number of caterpillars j arrecl from the trees is excessive it 
is expedient to kill them. A hand spray charged ,vith kerosene 
or gasoline is a usefol means to this encl. 

Fowls and Pigs.-IIcns ,vill devour these caterpillars greedily 
ancl if given the range of an orchard will eat great numbers of 
the caterpillars which drop to the ground or descend to pupate. 

Pigs pastured in an orchard will. by rooting up and eating 
the pt1pze, prevent great numbers of sadcllecl prominents and 
other moths from emerging and depositing ·eggs for the follow
ing season. 

7. APPLE-LE,W BccCljLA'rRrx. 

( B ucculatri.r pomif oliclla.) 

The larva of this insect is about one-half inch long when 
mature, cylindrical, tapering at both ends. Joints of the body 
rounded and prominent, color dark yellowish, with a greenish 
tinge and reddish shades on the anterior segments. The larvze 
are active and when disturbed suspend themselves by a silken 
thread. 
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The cocoon is dirty white, slender, about one-fourth inch long, 
ribbed longitudinally by about six prominent ridges, oblong, 
tapering at both ends, flattened on the side to which it is at
tached. Usually fastened to the t\yigs and branches in groups. 
(Fig. 14). 

Fie. q. ( A.fter Riley.) 

The small moth has only about one-fourth inch expanse of 
wmgs. Fore wings ·1rhitish, tinged with pale yellow and dusky 
brown. (Fig. 14). 

This insect spends the winter in the pupa state in the cocoon, 
usually attached to the twigs and branches of the host plant. 
About the time the leaves nnfold, the moths come forth and lay 
their eggs upon the tender foliage. The larva'. are full grown 
in July. 

In September or October the cocoons in which the pupx 
spend the winter are formed. The larvce feed externally upon 
the foliage, the upper epidermis and pulp eaten away in patches, 
the veins and lower epidermis intact. 

Jar the trees when the larvce are full grown and they will 
suspend themselves by threads and can he swept clown by a 
broom and killed by hot water or crushed. 

Apply kerosene enmlsion with a spraying pump in winter. 
to the branches that bear the cocoons. The same application 
might be made for the first brood when the foliage is on. 
eating insects. 

Spray with arsenical poisons (Formula 6) as for other leaf-
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8. TussocK 2\IoTHS. 

I. WHITE-MARKED TUSSOCK ( H cmcrocampa lcucostigma). 

IL AN'l'IQUE 'l'USSOCK ( N otolophus antiqua). 

The conspicuous white egg masses of these moths are de
posited late in the summer or in the fall upon the cocoons from 
which the female moths emerge. As the hairy cocoons are 
commonly attached to the rough bark, or twigs of trees the 
caterpillars infest, the egg-masses are readily found at any time 
after the leaves have fallen. The eggs which the white-marked 
tussock deposits are covered with a white frothy substance 
which becomes brittle upon exposure to the air. The antique 
tussock does not protect its eggs in this manner but leaves them 
uncovered upon the cocoon ( fig. 39). 

Frc. 15. (After Riley). 

The caterpillars which emerge from these eggs in the spring 
are most grotesque in appearance. The caterpillar of the white
marked tussock moth when full grown has a shiny coral red 
head beyond which extend two stiff pencils of black hairs di
rected forward like horns. A single pencil of similar con
struction supplies the other encl of the body with a tail. Upon 
the middle of the back, starting a little behind the head, is a 
row of four regular tufts of soft whitish hairs which resemble 
small paint brushes neatly trimmed off at the tip. In a· line 
with these but nearer the tail occur two little bright red tuber
cles ( fig. I 5). The full grown antique tussock caterpillar re
sembles closely the species just described. Its head, however, 
is jet black and it has an additional pair of black pencils, simi
lar to though shorter than the horns, projecting from the sides 
of the body, which is lacking in the caterpillar of the white
marked tussock. 

After feeding for four or five weeks the caterpillar becomes 
full grown and spins a rough cocoon of silk with which it mixes 
tf1e hairs that have decorated its body. These cocoons are usu-
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alh· formed upon the bark ,Jr in the angle~ of twigs. Often a 
leaf is attached to the mass. 

In about two weeks the adult insects emerge from the co
coons. The males are winged, the white-marked tussock having 
gray wings which expand nearly one and one-half inches and 
the antique tussock having smaller brown wings. The female 
moths of these two species arc not readily <listinguishable. They 
never acquire wings and their distended bodies are practically 
little more than animated sacs of eggs. The females being un
able to fly and their bodies being too heavy for their slender 
legs to drag about, cling to the cocoons from which they emerge 
and soon after mating deposit about 300 eggs in a mass upon 
the cocoon. 

REl\IEDIAL MEASURES. 

The white egg masses deposited on the cocoons remam on 
the trees all winter. These are readily seen and can be removed 
and burned. Cocoons of the tussock not covered with eggs 
should not be disturbed as they are either the empty cocoons of 
males or cocoons containing parasites. If the cocoons are empty 
they can clo no harm and if they contain parasites, these insect 
enemies ·of the tussock should be allowed to develop. 

The fact that the females cannot fly makes this pest easily 
controlled locally, for the orchardist need not especially fear his 
neighbor's infested tree.s. 

The caterpillars are susceptible to arsenical sprays (Formula 
6) and this means of combating them is sometimes necessary 
"·here the winter collecting has been neglected or when the tus
sc.cks appear in clestrnctiyc numbers upon shade trees. 

9. FoR:~s·r TENT CA'I'ERPILL.\.R. 

(l\llalacosoma disstria.) 

The eggs of this insect are deposited in a belt encircling a 
small twig, about 200 in each mass. These egg masses resemble 
those of the orchard tent caterpillar, except that they are more 
nearly square at the ends. A glistening varnish-like protective 
substance is deposited ·with the eggs which renders the mass 
more readily seen in the sun. 



The colonies of young larvce do not construct tents as do the 
orchard tent caterpillar, but they are usually massed during 
dark or rainy weather. 

The caterpillars resemble the orchard tent caterpillars, the 
most striking difference being that the cream colored line along 
the back is broken into a line of clots in the forest tent cater
pillar while with the orchard tent caterpillar this line is un
broken. They grow to be about two inches long. 

The foll grown caterpillar constructs a filmy outer cocoon 
with an inner firm cell which it soaks with a yellow discharge 
drying to a pale yellow powder. These cocoons are often at
tached to buildings . 

. Moth-In from IO to 14 clays after spinning the cocoon the 
adult insect emerges. This yellowish-brown moth resembles 
that of the orchard tent caterpillar closely but the transverse 
bands on the wings are darker than the ground work of the 
wings instead of paler as with the other species. It is not 
practicable to combat the insect in this stage. 

RE.\IEDIAL MEASURES. 

Arsenical sprays (Formula 6) applied early in the season will 
satisfactorily dispose of this pest and for orchard or shade trees 
protected in this manner no other means are necessary. After 
the caterpillars are half grmvn it is their custom to congregate 
in great masses on the trunks of the trees while they molt their 
skins. Here they may be destroyed by a stiff broom clipped in 
kerosene or swept into a pail of water and kerosene 

\Vhen not congregated for molting the older caterpillars when 
not feeding- stretch out motionless along the branches or trunk 
and are difficult to see, especially as they are likely to choose 
the· upper side of the branch. 

However, it is not necessary to ,nit for the molting periods 
in order to combat the older caterpillars on trees which have 
not been protected by spraying. These caterpillars drop down
ward when disturbed. "This habit leads to the suggestion that 
by a combination of jarring ancl banding much injury may be 
prevented." After the caterpillars are jarred from the tree the 
trnnks of trees are painted with a band of "tanglefoot" such as 
is nsecl against the gypsy caterpillar to prevent their ascending. 
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Frc. r6. Forest T ent Caterpillar. (From Me. Ag. Ex. Sta. Circular) . 

IO. BROWN-TAIL MOTH. 

(Eiiproctis chrysorrhaw.) 

The caterpillars of the brown-tail moth are capable of rum
ing orchard, shade and many woodland trees. They are also a. 
dreaded nuisance, because the caterpillar hairs break off, and 
on coming in contact with the human skin, cause extreme irri
tation and often illness. 

So serious a pest should be known by every one in the State, 
because although extermination of this insect may not be pos
sible, much practical and effectual work can be clone in holding 
it in check and reducing its numbers so that damage to orchard 
and shade trees may be very slight. 

The moths, expanding from one and one-fc:rnrth to one and 
three-fourths inches, are white except for the abdomen, which 
is tinged vvith brown and tipped with a tuft of brown hairs. 
rl'his tuft is small and dark in the male, but the large golden
brown tuft in the female is conspicuous enough to be the most 
striking characteristic of the moth, and has won for this insect 
its descriptive name of "brown-tail." These moths are on the 
wing in July, and unlike some closely related pests, the brown
tail females as well as the males are strong flyers. They are 
active at night, and as lights have an attraction for them, they 
sometimes fly a long way toward a lighted district. 

The female usually selects a leaf near the tip of the branch 
on which to deposit from one hundred and fifty to three hun
clred eggs. Some of the brown hairs from the abdominal tuft 
adhere to the egg mass and give it the appearance of a brown 
felt lump. 

By the middle of August most of the eggs are hatched and 
the young caterpillars spin a slight web over the leaf near the 
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egg _duster. When they have eaten all but the skeleton of the 
first leaf, they draw another into the web and repeat the process 
at intervals during the late summer. They feed slowly, how
ever, and spend so much time spinning their web that they do 
comparatively little damage to the trees in fall, and they are still 
very small ( about one-fourth of an inch in length) when cold 
weather comes on. 

The winter nests.-(Fig. 38). In the fall the young cater
pillars weave additional layers of silk about their retreat, fas
tening it securely to the branch by the web, and pass the winter 
thus in colonies of one hundred and fifty to three hundred in a 
single nest. This is a very unusual yet most commendable 
habit in a caterpillar pest, for they can be killed, hundreds at a 
time, simply by burning the nests in which the. colonies hiber
nate. The nests, composed of leaves, bound firmly together by 
a silken web, arc varied in shape. In spite of the superficial 
nriety the essential characteristics of the brown-tail moth nests 
are soon learned, and even anyone unfamiliar with the nest can 
make himself perfectly certain if he will cut carefully into the 
nest. If the structure contains one or more silken cells filled 
,citlz tiny lh·i11g caterpillars it is the winter nest of the brown
tail moth. 

Early in the spring the young caterpillars emerge from their 
winter nests and feed upon the opening leaf buds. Until about 
the middle of June they feed greedily upon the leaves, com
pletely stripping the trees where they are numerous. When 
full grown the caterpillars are about one and one-half inches 
long. They are dark brown with a sprinkling of orange. Long 
fine reddish-brown hairs cover the body, and a row of conspic
uous ,vhitc hairs runs along each side. Like the caterpillars of 
the tussock and gypsy moths, they bear bright red tubercles on 
the top of the sixth and seventh abdominal segments. 

Poisonous qualities of the caterpillars.-Were the caterpillars 
to be feared only for their ravages upon orchard and other 
trees, the situation would be alarming enough, but not less 
serious is the physical cliscom fort experienced by people living 
in infested districts. When the minutely barbed hairs of the 
caterpillar come in contact with the skin they cause an eruption 
similar to and in many cases worse than ivy poisoning. These 
hairs are brittle and where the caterpillars are numerous few 

23 
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people are likely to escape, as the caterpillars drop from the 
branches and creep about, even entering houses. Direct con
tact with the in,;ects themselve,: is not necessary, however. for 
when the caterpillars shed their skins the molts are blown 
about, widely scattering the barbed hairs. 

The caterpillars are usually foll grown in June. They then 
spin loose cocoons, attached commonly to leaves, though some 
times other shelter is sought. \Nithin these they transform to 
brown pup;e about three--fourths of an inch long. From the 
first to the twentieth of July the moths with pure white wings 
and brown-tipped abdomens emerge from these cocoons to 
deposit eggs for the next generation of caterpillars. 

REMEDIAL MEASURES. 

Destruction of breeding places.~O!d and v.:orthless orchard 
trees, wild cherry tangles and other susceptible trees in infested 
regiom should be cleared away, thus lessening the labor of 
direct search for the destruction of "·inter nests .. by eliminating 
likely breeding places. 

Cutting and burning the winter nests.---This is the most im
portant of the direct remedies because it is the easiest, cheap
est anc:, if thoroughly done, a sufficient protection against the 
ravages of this pest. The webs and leaves that compose the 
nest are woven tightly to the tips of the branches and hang 
there Eke deacl l!eaves all winter. \Vith so many months for 
inspecton there is no excuse for harboring the hibernating 
caterpillars on shade or orchard trees. After they arc cut from 
the branches the nests should be burned, as this is the simplest 
way of destroying the colony within. 

Spraying.-Thc yot1n1;· caterpillars can be killed by arscnical 
sprays (Formula 6). This remedy is most effective when ap
plied as soon as the leaves develop in the spring. Of course 
where the winter nests have been destroyed there will be no 
need of this remedy and it is much easier to kill about two hun
dred caterpillars enclosed in a ne5t than to wait until they are 
scattered over the tree. 
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I I. GYPSY MOTH. 

(Porthetria dispar.) 

Unlike the brown-tail moth, the gypsy moth winters in the 
egg stage. Although winged, the female gypsy moth does not 
fly, but deposits the eggs in any convenient place to which it 
can crawl. The egg masses are most commonly attached to 
the bark of trees but they are also found in such places as under 
edges of stones, beneath fence rails, on buildings, and in old 
cans and rubbish. The eggs are laid in July and August in a 
mass of 400 to 500. They are covered with tan colored hairs 
from the body of the female moth, and form an irregular oval 
mass. 

As the eggs do not hatch until about May r, eight months at 
least arc available for their destruction. 

The young larv~ or young caterpillars are dark in color and 
well furnished with dark hairs. The full-grown larva is be
tween 2 and 3 inches long, dark brown or sooty in color, with 
two rows of red spots and two rows of blue spots along the 
back, and with a yellowish but rather dim stripe between them. 
The body generally is clothed with long hairs, and sometimes 
reaches the length of 3 inches. - · 

The larva, usually become full grown about the rst of July, 
and then transform to pup~. The pupa,: are found in the same 
situations as those we described for the egg clusters, but are 
found also in the foliage of trees and shrubs. 

The male moth is brownish yellow in color, sometimes having 
a greenish-brown tinge; it has a slender body, well-feathered 
antenna!, and a wing expanse of about an inch and a half. The 
forewings are marked with wavy zigzag darker lines. It flies 
actively all clay as well as by night. 

The female moth is nearly white, with slender black antenna!, 
each of the forewings marked with three or four zigzag, trans
verse, dark lines, and the outer border of both pairs of wings 
with a series of black clots. The body of the female is so heavy 
as to prevent_ flight. 

REMEDIAL MEASURES. 

Killing the Eggs.-"No single method of destruction against 
the gypsy moth is more effective than killing the eggs. The 
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egg masses, ,vherever accessible. can be killed from August to 
::\[ay by soaking them thoroughly with creosote mixture. The 
creosote may he applied with a small swab or paint brush. 
Creosote mixture may be purchased at agricultural warehouses 
ancl seed stores at from 50 cents to $1.00 per gallon, depending 
on the quantity .. " 

The caterpillar can be controlled by arsenical sprays (For
mula 6). 

12. TrGER ::\IorHs. 

r. HICKORY TIGJtR MOTH (Halisidota carya:), 

Tr. SPO'l'Tr'.D TIGER MO'fH (Halisidota inaculata). 

These two closely related insects are so similar in habits and 
are so commonly associated in ::\faine orchards that they may 
be discussed together. 

The hickory tiger caterpillars are, when full grown, covered 
,vith spreading tufts of white hairs and decorated down the 
hack with a row of 8 black tufts. The fourth and tenth seg
ments each bear two long slender pencils of black hair. 

The caterpillar of the spotted tiger moth is yellow and black, 
these colors occurring in widely variable proportions. Some
times the whole body is covered with yellow hairs in which case 
there is a row of 8 tufts of black along the back as with the 
hickory tiger. Often, however, both ends of the caterpillar 
are covered with black hairs with scattering pencils of white 
and the yellow hairs are limited to the central portion of the 
body. Both the hickory tiger and spotted tiger caterpillars have 
jet black heads and legs. 

The young tiger caterpillars are only sparsely supplied with 
hairs and bear very little resemblance to the fuzzy full grown 
ones. They are gregarious when young and at first their pres
ence 111ay be detected by skeletonized leaves but later the colony 
scatters and the caterpillars feed separately, eating the whole 
!taf substance. If they arc distmbed they cnrl np like a hedge
hog and drop to the grnnnd. The hairs are easily brushed from 
the body of these caterpillars and cause, npon contact with sen
sitiye ,.;kin, an irritating itching sensation. 
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Frc. 17. Caterpilla r of hickory tiger moth. (From l:VI e. Agr. Ex. 
Sta. Circular). 

They feed until they are nearly one and one-half inches in 
length and then they leave the trees and seek suitable shelter 
for their cocoons, the sides of buildings often being selected. 
T he cocoons are oval, snug little objects less than an inch long 
and are composed almost entirely of the hairs which have 
covered the caterpillars, closely felted together. \i\Tithin the 
cocoon the insect remains all winter-as short, thick, rather 
blunt brown pup~. 

The winged moths emerge from the cocoons in June and 
-deposit their egg clusters upon some suitable food plant. The 
hickory tiger moth is pale buff. The fore wings are thickly 
sprinkled with little brown clots and set with irregular yellow
ish white spots. The hind wings are unmarked . The spotted 
tiger moth resembles the related species closely, but the spots 
.are variable in size and number. 

REMEDIAL MEASURES . 

Arsenical sprays (Formula 6) will poison these caterpillars. 
I-fowever, where trees are carefully watched, the colonies of 
_the tiger caterpillars conic! be easily removed by hand while they 
.are yoi.mg and congregated together. Sometimes, too, it is pos
sible to get rid of them by jarring them off on to a sheet . Where 
they form coccoons along the edges of clapboards and in other 
crannies about buildings, much can be clone by sweeping clown 
t he cocoons and destroying them. 
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(Tolype ,·clleda.) 

The larva of this insect is remarkable for having on each side 
of each segment a little lappet or flat lobe; from these many 
long hairs are given out, forming a fringe to the body. It is 
bluish gray, with many faint longitudinal lines; and across the 
back of the last thoracic segment there is a narrow velvety 
black band. When at rest the body of the larva is flattened, 
and the fringes on the sides are closely applied to the surface 
of the limb. The larva is full grown during July. The cocoon 
is brownish gray, and is usually attached to a branch of the 
tree. The body of the moth is milk white with a large black
ish spot on the miclc!le of its back, the wings are a soft bluish 
gray crossed by white lines. The moths have an expanse of 
wing ranging from r ¼ to 2 inches. 

REME:DTAL :\IEASl:RES. 

It is rarely necessary to apply repressive measures. Arseni
cal sprays ( Formula 6) will control the,e insects. 

r 4. RosE-CI-IAJlER. 

(Jlacrodacty!1ts subspi11os11s Fab.) 

The rose-chafer ( fig. 18). a long-legged beetle of a light yel
lowish brown color, and about a third of an inch in length, 
appears in June, the elate varying some\\·hat according to local
ity and season, and the beetles mate and begin feeding soon 
after they emerge from the ground. For from four to six 
weeks after their appearance they continue feeding, almost con
stantly paired. The female deposits her egg·s singly, from 
twenty-four to thirty-six in number. a few inches beneath the 
surface of the earth, and in about hvo or three weeks' time 
they hatch and the young larv~ or grubs begin feeding on such 
tender rootlets, preferably of grass, as are in reach. In au
ttmm they have reached maturity. They arc yellowish white 
in color, with a pale brown head. Late in autumn they descend 
lower into the earth, beyond the reach of frost, and in early 
spring they ascend, and each grub forms a little earthen cell in 
which it passes the winter. Later in the spring, in April or 
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early May, they transform to pup;e, and in from two to four 
weeks afterwards the beetles emerge, dig their way out of the 
ground, and the destructive work is renewed. A single gen
eration of the species is produced in a year, and about three 
weeks is the average duration of life for an individual insect. 

Frc. r8. (After U. S. Di,·. of Entomology). 

The beetles do not confine their ravages to any particular 
portion of a plant, but consume blossoms, leaves, fruit, and all 
alike (fig. 41, 42). Whole orchards are often devastated, and 
the fruit crop of large sections of country destroyed. It is no 
uncommon sight to see every young apple on a tree completely 
covered and obscured from view by a sprawling, struggling 
mass of beetles. 

REMEDIES. 

The rose-chafer is one of our worse insect enemies to combat 
successfully. The difficulty is that any application that may be 
made is unsuccessful unless applied almost continually. The 
arsenitcs will kill the beetle, but are not of much value when 
the insects are abundant, because of the slow action of the 
poison. Every beetle on a plant might be destroyed one day, 
but on the clay following the plant would be completely covered 
agam. 

They may be jarred from trees on to sheets saturated with 
kerosene, but these methods are tedious and must be practiced 
daily in early morning or toward sunclown to be effective. 

Small orchards may be protected, at least from the first arriv
ing hordes of the chafers, by planting about them early flower
ing plants that particularly attract the beetles. Spir::eas, Deut
zias, Andromeda, magnolias, blackberries, and white roses are 
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especially useful as counter attractiws. The beetles swarm on 
the flo,rers of these plants in preference to many .-arieties of 
fruits, and when thus massed in great numbers, their destruc
tion by the use of collectors or other mechanical means is great
ly facilitated. All ground which might serve as a breeding 
place and which it is posible so to treat, should be plowed and 
harrowed early in J\lay for the destruction of the larv~ or pup~. 

c. CATERPILLARS LIVING DJ \\TEC KESTS WHILE 

THE TREE IS IN LEAF. OR :\IORE OR LESS 

COXCEALED IL\ FOLDED LE:\F OR BUD. 

I. FALL \\'EB WOR:\I. 

(Hyphantria ewzea. ·1 

FH;_ 19. ( After Riley). F,c. 20. ( .-°\ ftcr Howard l. 

The mature insect is a moth with a wing expanse of about 
r ¼ inches. It varies 1m1ch in coloration but the most common 
form is white or slightly fulvous with white wings. The wings 
may be pure \\·hitc or clotted with black and brown. In the 
spring the moths emerge from the cocoons in which they have 
passed the winter and the female deposits eggs upon a leaf in 
~Iay or June. Each moth lays from ..J.OO to 500 eggs from 
which hatch minute caterpillars in 10 days or more according 
to ,veather conditions. The~c caterpillars remain together and 
cover themselves with a small ~ilkcn \Hb. As they grow, more 
and more leaves are drawn into the \\·eb which may in time 
include the leaves of several small branches or all upon a large 
branch. Such webs sometimes attain dimensions of several 
feet and are conspicuous and unsightly masses. 

If they arc so numerous on one tree that the foocl supply 
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gives out they leave the web and seek other trees. Otherwise 
they remain until they are full grown ( a little more than an 
inch in length), when they drop to the ground and seek a place 
where they may make cocoons. Recesses which attract them 
for this purpose are crevices in bark, spaces under boards or 
door steps, or near the surface of the ground in rubbish. These 
insects pupate within thin, almost transparent cocoons and re
rnam 111 them all winter, emerging as mature moths in the 
spnng. 

REl\TEDIAL l\O'.ASVRES. 

Trees well protected with arsenical sprays (Formula 6) ,vill 
not need other treatment for fall web worm, for the poisoned 
leaves will be drawn into the web for food. In many cases the 
simplest means for combating them is to keep close watch upon 
the trees and clip off and burn the web when it is still small. 
Even the full sized web can be pruned off from trees not valu
able, but in the orchard there is, of course, no excuse for allow
ing them to remain until large branches are involved in the web. 
The ,veb may be effectually drenched ,vith a strong washing 
powder solution or kerosene emulsion. 

2. ORCHARD TEN'r CAT1tRPILLAR. 

( M alacosoina amcricana.) 

Encircling the twig of apple, plum, and wild cherry trees is 
frequently found a glistening brown mass about three-fourths 
of an inch in length ( fig. 36). 

From such an egg cluster hatch in the spring from two hun
dred to three hundred caterpillars, which live in a colony and 
construct a whitish tent-like web in the angle of two convenient 
branches. It is the habit of the tent caterpillars to pass their 
time when not feeding, particularly at night and during cold or 
stormy v,eather, within the tent which they enlarge as their own 
rapid increase in size calls for more room. During the warm 
sunny hours of the clay they leave their protection and feed 
voraciously, defoliating the branches in the vicinity of the tents. 
One colony is enough to denude a young tree or several large 
branches of an old tree. 

The tent which is at first a delicate filmy silken web becomes 
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by the time the caterpillars are full grown a structure two feet 
or more in length, unsightly with the accumulation of molted 
skins and other rubbish. 

The full grown caterpillar is nearly two inches long. It is 
slender, dark, and velvety with numerous soft golden brown 
hairs upon the body. A white stripe marks the middle of the 
back, while the sides are streaked irregularly with white or yel
low. Along each side of the dorsal white line is a row of trans
verse pale blue spots. 

After feeding for four or five weeks the caterpillars leave the 
tree in search of a sheltered place for their cocoons, a crevice 
in the bark, the eaves of buildings, or rubbish piles, proving 
attractive for this purpose. The cocoon is an elongated oval 
with the outer silk delicate and loosely woven and the inner part 
firmer and close. The inner cell is painted on the inside with 
a thick yellow liquid which soaks through the cocoon and soon 
dries to a yellow powder. 

The insect remains in the cocoon from two to three weeks, 
when it emerges as a brown moth expanding about one and 
one-half inches. The fore wings are crossed obliquely by two 
pale lines. The general color of the moth varies from buff to 
reddish brown in different individuals. 

Frc. 21. Female moth photographed m resting position; slightly 
enlarged. 

REMEDIES. 

This insect is so easy to combat that its presence to any great 
extent in an orchard is clue largely to negligence. During the 
bright clays of winter and spring the egg masses are readily de
tected on young· twigs as their varnished surfaces glisten in 
the sun. These should be removed and burned. 

Since the caterpillars congregate in their tents at night and 
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are not early risers, they can be destroyed, the whole colony 
at once, by soaking the tent with kerosene emulsion, or soap 
or washing powder suds (Formulas 7, ro). This may be ap
plied by a swab attached to a pole. Any time when the whole 
family is "at home" is suitable for this remedy, as the early 
morning, evening, or a cold or cloudy clay. 

Arsenical sprays (Formula 6) will kill the caterpillars and 
may be applied to the branches near the tents. Trees sprayed 
early in the spring for the bud moth and other early caterpillars 
\Yill be sufficiently protected against the tent caterpillar also. 

3. BuD ?IIoTH. 

( Tmctoccra orcllana.) 

This is probably one of the worst pests to apple orchards in 
l\Iaine. It works in the unfolding flower and leaf buds of 
orchard trees, often doing great damage to the crop, besides 
attacking nursery stock and young trees. 

The half grown, brown, hibernating caterpillars usually 
emerge from winter quarters about the time the buds begin 
tc expand, their first appearance clepencling on the advance of 
the season, and ranging over two or three weeks. When they 
are out early, they gnaw into the bu(\s. If the buds are open 
they crawl inside. They attack both flower and leaf buds, 
fastening the parts together with silken threads forming a nest, 
\Yithin which they feed upon the enclosed tender flower or leaf 
parts. They clo not confine their depredations to a single leaf 
or flower in the bud, but increase the injury clone by sampling 
nearly all. They sometimes bore clown the stems a few inches, 
killing the terminal shoots. The bud attacked turns brown, 
making the 11est conspicuous. The caterpillars feed mostly at 
night for 6 or 7 weeks and moult 3 times. \Vhen full grown 
the caterpillar forms a tube out of leaves, which it lines with 
thin, closely woven silk, and within it soon changes to the pupa. 
In about IO clays the pupa works its way nearly out of the tube 
by the hooks on its back. The skin splits open and the moth 
appears. The moths are on the wing during the latter part of 
June and the first of July. They fly mostly. at night, resting 
on the trees during the clay time, when they may be easily recog
nized by the white bands on the ash colored wings. The moth 
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has a wing expanse of 3-5 of an inch. They live 2 or 3 weeks, 
during which time they mate and the eggs are laid. The eggs, 
which resemble small fish scales, are laid singly or in clusters, 
mostly at night, on the under side of the leaves. The eggs 
hatch in 7 to IO days. The young larv~ feed upon the epider
mis of the leaf, forming a silken tube for protection. After 
the fourth moult, which occurs the last of August or the first of 
September, or before the leaves fall, they leave the silken tubes 
and form a silken winter home ( hibernaculum) on the smaller 
twigs near the buds, in which they spend the winter. The 
appearance of the hibernating larva in the spring completes the 
.:ycle of life. 

REMEDIES. 

Pull off and burn the withered clusters of leaves containing 
the caterpillars and chrysalids early in spring. Spray with 
arsenate of lead (Formula 6) as soon as the buds begin to 
swell in the spring. It will not do to wait until the attack is 
made. 

4. L EAF SEWER. 

(Ancylis nubeculana.) 

The leaf is folded along the mid rib, the two sides being 
brough~ together, the caterpillar constructing its nest within 
( fig. 22). The winter is passed in the larval condition in the 
folded leaves which lie on the ground. In April the larv~ 
transform in pup~ and about IO clays later the moths begin to 
appear, laying eggs in June. The caterpillar is about .½ inch 
in length when full grown, yellowish green, with yellow head, 

Frc. 22. (From Me. Ag. Exp. Sta. Bul. r77). 
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and horny shield on the next segment a little darker, with a 
black dot on each side. On each of the remaining segments 
there are some pale, shiny, raised dots (tubercles) from every 
one of which arises usually a single hair. 

In the perfect state this insect is a small white moth with 
brown markings with an expanse of wings of about ¾ inch. 

REMEDIES. 

When 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. 

5. THE CrGAR CASE-BEARER. 

( C oleophora fietcherella.) 

The caterpillars infest mainly the leaves, but in the spring 
they may also be found on the buds and the young fruits . The 
full grown caterpillar is reddish orange and averages r-5 of an 
inch in length. The case, as it is made in the fall, is a minute 
flattened curved structure composed of portions of the upper 

Frc. 23. (After_ Slingerland) . 



ACRTCUI,'IURE OF MAINE. 

and lo,, er skins of the leaf. In the spring a second case ( fig. 
23) is made, which is longer, cylindrical or cigar-shaped, in 
which the larva pupates. The adult insect which emerges from 
the pupa during June and July is a small, steel gray moth ex
panding less than ½ an inch. 

REMEDIES. 

This insect can be kept in check by arsenical sprays (Formula 
6), the first to be applied as soon as the cases are noticed on the 
opening buds. A second and perhaps a third application may 
be nece5sary at intervals of 4 to 7 clays on badly infested trees. 

AA;\. INSECTS OK OR IN TIIE FRUIT. 

(Divisions a, b, and c.) 
a. Caterpillars with 3 ,hairs of thoracic and several abdominal legs. 

r. Full grown caterpillar less than ½ inch long, with an anal 
fork*, mining in th'" fruit. 

r. Lesser apple worm. Page 367. 
2. Full grown cateq1illar nearly ¾ inch long without an anal 

fork, mining in thl' fruit. (fig. 40). 
2. Codling Moth. Page 367. 

Full-grown motrkd caterpillar, r½ inches long eating into 
the fruit. Mottled fruit caterpillar. Page 345. 

h. Legless 1naggots or gntbs. 
3. Very slender white 11·aggots mining in the lksh of the 

apple leaving brom1ish tracks. 
3. /lpplc maggot or railroad worm. Page 369. 

4. A small white grnli mining in the wry small windfalls in 
early summer. (fig. 25). 4. Plum curculio. Page 37r. 

c. Jlaturc insc(/s ,c,ith ,,)i11.t:;s and lrgs. 

4. A gnarled blackish snout beetle with dusky reddish markings, 
puncturing the fruit. (fig. 27). 

4. Plum curculio. Page 37r. 
.,. A flat yellowish mottled bug with slender beak: ovipositing 

in and ddornting the fruit. (fig. 28). 

5. Tarnished plant bug. Page 374. 
6. A long legged yclln\Yi,h brown bc,2tle feeding on fruit. 

(fig. r8). R.osc chafrr. P;ige 358. 

* The anal fork can (inly be seen with a higl1 power microscope. the 
!an·a being slightly cnmprcsscd between co\·er glass and slide. 
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1. LEssER APPLE vv oRM. 

(Enarmonia prunivora.) 

The larva feeds upon the apple in a manner similar to that 
of the codling moth, for which it is doubtless frequently mis
taken. Besides by its smaller size the larva may be distin
guished 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 reel, 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. 

REMl\DU:S. 

The insect may be combated by spraying used against the 
codling moth. 

2. TI-IE Com.ING l\IoTH. 

( C arpocapsa pomonella L.) 

The codling moth passes the winter in the larval stage in 
silken cocoons in cracks and holes in the trees and in houses 
where apples have been stored. In the spring these larva'. 
change to pup~, and the moths emerge about a month after the 
apple is in blossom. 

The moth ( fig. 40, a) varies somewhat in size, but the maxi
mum spreacl of its wings is about three-fourths of an inch. 
The front wings are of a brownish gray color and are crossed 
with lines of gray scales, giying them the appearance of watered 
silk. At the tips of the wings there is a large brown spot, in 
which are many scales of bronze or gold. The hind wings are 
grayish brown in color. The moth lays her eggs, a few clays 
after emergence, on the leaves of apple or other food plant, or 
on the fruit. J\ majority of the eggs of the first generation 
are laid on the leaves, while the greater part of those of the 
seconcl generation are laid upon the fruit. 

A large number of the larv~ which hatch from eggs deposited 
on the leaves eat small portions of the leaves before finding 
fruit. The larva, living most of its life within the fruit, throws 
out through its entrance hole. which it enlarges from time to 



time, or through its exit hole in the side of the fruit, the char
acteristic mass of frass or excrement which is the sign of infes
tation. 

The larvze have some difficulty in entering the smooth sides 
of the fruit, and about 80 per cent of the first generation enter 
by ,vay of the calyx, while the majority of the second genera
tion enter at the sides, especially where the fruits are touching. 

Before entering the young apple the larva feeds, as noted, 
on the leaves, but also for a clay or two within the partial con
cealment formed by the calyx or blossom end of the apple. 
During several days, therefore, the little apple worms feed 
externally, both before they enter the calyx and within the 
latter, and the object of spraying is to insure their being poi
soned by thoroughly coating in advance, with an arsenical mix
ture, the leaves, ancl especially the blossom encl of every fruit, 
before the shutting up of the lobes of the calyx. Most of the 
larvze enter the calyx after it is closed, and are then beyond the 
reach of any poison later applied. 

The pinkish larva lives in the fruit abont tvventy (lays, and 
gro,vs to a length of abont five-eighths of an inch ( fig. 40) 
when, being full feel, it makes a tunnel to the outside of the 
fruit, the entrance of v,hich is fillecl with frass and silk. When 
ready to leave the apple this plug is pushed out. The larva 
then crawls out ancl immediately seeks a place in which to spin 
its cocoon. 

Cocoons have been observed in the following places: In 
holes and cracks in the trunks and branches of the trees; under 
rough bark; in the fruits ( though rarely) ; in the cracks in 
the ground around the tree; on or between the clods among 
the fallen fruit; under bands or anything else resting on or 
against the tree; in cracks and angles of the walls and roof of 
the building in which apples arc stored; under shingle:;, of 
buildings near apple trees; in fence posts and under pickets of 
nearby fences; in paper or other rubbish on the ground; and 
in various other places. The cocoons of the first generation 
are composed entirely of silk, ,,vhile in those of the second 
generation are incorporated bits of wood and bark. The larv~ 
inside the cocoons transform into pu1xe in about six days from 
the time of spinning the cocoon. 
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In about twenty clays from the spinning of the cocoon the 
pupal skin splits and the moth emerges ( fig. 40, a), lays its 
eggs, and gives rise to another generation. 

-:\IEASURES USED ,\GAINST THE CODLING MOTH. 

An arsenical spray (Formula 6) immediately after the blos
soms have fallen should be used and repeated 7 to IO clays 
later. Use burlap bands on trunks, killing all insects under 
them every IO clays from July I to August 15, and once later 
before winter. 

3. APPLE ~1Acco1' OR RAILROAD \VoRM. 

( Rhagolctis pomonclla.) 

The adult stage of the apple maggot is a fly, a little smaller 
than the house-fly and readily distinguished by four dark 
irregular bands across the wings ; these are found in the apple 
orchards from about July first until frost. During this time 
the females are employed laying eggs, by piercing the skin of 
the apple with a sting-like ovipo~or and leaving at each in
cision one egg buried in the pulp. Each female is capable of 
laying at least three or four hundred eggs. 

From these eggs hatch apple maggots which tunnel through 
the pulp where they feed until full grown. The maggots are 
small, plump, white objects without legs and with head so ill 
defined that it is difficult to find it at all. The mouth parts are 
reduced to a pair of rasping hooks. The apple maggot works 
in soft discolored mushy trails anywhere in the pulp. The trails 
of the apple maggot never contain little round sawdust-like 
pellets. Often their tunnels lie directly beneath the skin of the 
apple, showing through in the light colored varieties as dark 
hailing tracks which have won for the apple maggot the pop
ular name of Railroad \Vorm ( fig. 44). But, though the mag
got frequently comes near the surface of the apple, it never 
breaks through the skin until it is through f ceding and is thus 
always protected, a circumstance which shows clearly that it is 
of no use to try to destroy this pest by spraying. 

When the eggs are laid, the apples are young and hard and 
for some time the maggots grow very slowly. At this stage 
the tunnels are very inconspicuous and the maggots themselves 

24 
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are not likely to be detected except by careful search. As the 
apple matures, the maggot makes more and more headway and 
is frequently full grom1 by the time the apple is ripe ( fig. 43). 
Moreover the presence of the maggots seem to hasten the de
velopment of the apples and much of the infested fruit comes 
to the ground as windfalls. This is the reason so much stress 
is laid on the destmction of windfalls to get rid of the maggot. 

Since the flies are so long on the wing and lay their eggs 
over such an extended time, the full grown maggots are found 
at different periods. The first eggs are laid naturally in the 
early fruit and accordingly as soon as August tenth full grown 
maggots have been recorded in Early Harvests. On the other 
hand, some of the later maggots, from eggs laid in harder 
winter varieties, do not acquire their full size until late in the 
fall or winter. These are the maggots that are stored with 
the fruit. 

The full grown maggots bore out of the windfalls and bury 
themselves an inch or less in the ground. Or, if they are in 
gathered fruit where they cannot find a suitable burying ground, 
they creep away beneath some protecting object instead. Soon 
.after leaving the apple ( sometimes the transformation takes 
place within the apple but not often) the maggots shrink a little 
in length and bulge a :little in thickness, the skin at the same 
time growing tougher a:nd slightly darker. The insect is known 
in this form as the pupa, and rests in this stage all winter. 
\Vith the return of summer a second transformation takes place 
when the tough skin which has covered the pupa all winter is 
broken open by the adult insect ( a fly with dark bands on its 
wings) which has developed inside the pupal case. This mature 
fly spends its life laying eggs in the flesh of young apples, thus 
starting a ne,,- generation of apple maggots. 

Maggot. Fly. Pupa. 
FrG. 24. 

The apple maggot enlarged 3 times. 
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The maggot, pupa, and adult fly are shown in the accompany
ing illustration, enlarged about 3 times. (Fig. 24). 

PREVENTIVE MEASURES. 

As pointed out here, it is useless to try to poison the growing 
maggots as they are within and protected by the apple. It is 
also evident that if the maggots contained in windfalls and 
picked fruit are destroyed one year there will be no trouble to 
fear from them the next. Of course it is highly improbable 
that even by the greatest vigilance, every maggot could be thus 
destroyed. But when it is considered that each maggot left to 
its own devices has a chance of becoming a fly capable of lay
ing at least three hundred eggs, and that each maggot unde
stroyed this year may mean three or four hundred next year, 
the importance of killing as many as possible is evident. If the 
apple maggots, as do many insects, all developed about the 
same ti~e, the problem would be much simpler, but as full 
grown maggots are found in apples from before the middle of 
August until into the winter, the watch for them must extend 
over several months. 

If enough hogs or sheep to eat the windfalls are kept under 
infested trees from the second week in August until the fruit 
is finally gathered, all the maggots in windfalls will be got rid 
of. Of course the same results, as far as destroying ~he mag
gots is concerned, can be obtained by having windfalls faithfully 
gathered during this time and fed to stock, or made into cider. 

In one orchard where the main crop is not sweet fruit, a plan 
of baiting for the apple maggot has proven successful. A few 
Tolman sweet trees are grown in the orchard as traps. The 
flies deposit the majority of eggs in these sweet apples by 
preference, and the other fruit is saved to a great extent. All 
of the Tolman sweet apples, in this case, are gathered and 
destroyed. 

4. PLUM CuRCULIO. 

( C onotrachelus nemtphar.) 

At about the time in early spring when vegetation resumes 
activity and buds begin to push, curculios, which have hiber
nated under rubbish on the ground, under the rough bark of 
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trees an<l in other secure hiding places. emerge from conceal
ment and seek the fruit plants upon which they feed and breed. 
About the time the trees bloom, mating begins and as soon as 
the young fruit enlarges the clepm;ition of eggs begins. Apples 
no larger than small peas often bear from r to 3 of the char
acteristic crescent marks made by the cmculio. These punc
tures a, well as those made by the adult beetle in feeding cause 
a serious deformation of the fruit (fig. 45). The deposition of 
eggs goes on most rapidly during the month of June, but con
tinues through July and August, gradually growing less and 
less as the beetles die. The majority of the beetles of this gen
eration do not live beyond the month of July, but a few may 
survive until September, or in rare instances until late fall. 
During the season both males and females feed upon the same 
fruits in which eggs are deposited, making small, usually cylin
drical punctures. The eggs hatch in from 4 to 6 days and 
the young larvce start tortuous burrows through the fruit. De
velopment of the larva,'. causes the fruit to fall within a few 
days. In about 20 clays the larvce mature, cease feeding, bore 
out of the fruit, and at once enter the ground where they com
plete their transformations and in about 28 days emerge as 
perfect beetles. ( Figs. 25, 26, 27). The newly emerged beetles 
usually remain quiet for a clay or two, allowing the body wall, 
beak and jaws to harden; then they fly into the trees and begin 
feeding upon the fruit. Beetles of this new generation do not 
( except possibly in rare cases) pair and no eggs are laid during 
tfiis first season. The fruit is freely punctured for feeding 
purposes and the amount of this work increases as the season 
advance,. It is this feeding of the new generation that causes 
the greatest injury to the fruit crop. ( See fig. 45). Feeding 
continues as long as fruit remains upon the trees. Late in the 
fall the beetles leave the trees and hide away in secure places 
for the long winter period of hibernation. Such in brief is the 
Jiie history of the plum curculio. 

Another curculio known as the Apple rnrrnlio is smoother 
and has a longer snout. This species has not been recorded 
from ::\Iaine. 
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REMEDIAL MEASURES. 

Destruction of fallen fruit is one of the chief means of com
bating this pest. Where hogs are pastured in the orchard 
with a view to devouring apple maggots in fallen fruit the cur
culios would be incidentally disposed of. The recommenda
tions that fallen fruit be destroyed commonly conveys no idea 
of the first fallen apples. The mind turns to the tangible fruits 
of midsummer and fall, and where the recommendation is fol
lowed the small apples that fall in early summer are entirely 
ignored. The same small apples are, however, an important 
factor, and should be considered in any systematic attempt to 
control the ravages of the plum curculio. 

FrG. 25. Larva (enlarged). FrG. 27. Adult (enlarged). 

FrG. 26. Pu pa (enlarged). 

It does not seem possible for an apple one-fourth inch or 
less in diameter to supply nourishment enough to bring a larva 
tu full npturity, but it has been learned that larv~ can and clo 
develop in just such apples. To gather them would be imprac
ticable, but if clean culture is practiced they and the iarv~ they 
contain could be largely destroyed by use of the disk harrow 
or some other tool that would chop them up or bury them. If 
the ground is clean and the orchard sufficiently open, so that 
the sun can shine upon the apples as they lie upon the ground, 
nothing further is necessary, because direct sunlight upon the 
apples will kill the contained larv~. Superficial tillage of the 
surface soil can be commended as an effective method of at
tacking curculio. This tillage should be carried on continu
ously or at frequent intervals for a period of from 30 to 40 
days, during which the great bulk of the new crop of plum cur
culios is in the ground. The object of tillage is to turn the 
pup~ out, kill some in the process, and expose the rest to the 
elements and to birds and insects that prey upon them. 
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5. TARNISHED Pr.ANT-Bue. 

( Lygus pratensis.) 

This insect is a very destructive one, and injuriously affects 
a large number of cultivated plants. It passes the winter in the 
perfect state, taking shelter among rubbish, or in other con
venient hiding-places, and early in May, as soon as vegetation 
starts, it begins its depredations. 

These insects are partial to the unopened buds, piercing them 
from the outside and sucking them nearly dry, which causes 
them to become withered and blackened. Sometimes a whole 
branch will be thus affected, being first stunted, then withering 
a11cl finally dying. This insect also causes serious deformation 
of the fruit Loth by feeding and egg-laying punctures. Early 
iii the morning these plant-bugs are in a .sluggish condition, and 
may be found hidden in the expanding leaves; but as the day 
advances and the temperature rises, they become active, and 
when approached dodge quickly about from place to place, drop 
to the ground, or else take wing and fly away. In common 
with most true bugs, they have when handled a disagreeable 
odor. In the course of two or three weeks they disappear, or 
cease to be sufficiently injurious to attract attention. 

FrG. 28. (.After Chittenden). Enlarged. 

The mature bug ( fig. ::i8, a) is about one-fifth of an inch long, 
and exceedingly variable in color and markings, ranging from 
a dull brown to a greenish or yellowish--brown. In a typical 
specimen the hcacl is yellowish, with three narrow reddish 
stripes; the beak is about one-third the length of the body, and 
is folded upon the breast when not in use. The prothorax has 
a yellow margin and several longitudinal yellowish lines; be
hind the prothorax, upon the scutellttm, is a yellow V-shaped 
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mark; the wings are dusky brown, with a pale cuneus and black 
point at the apex; the legs are dull yellow. The immature in
sects are greenish; if a little older they possess a pair of round 
black dots on the back of the thorax, another pair on the scu
tellum, and a single dot on the abdomen. 

COMBA'l'IVE MEASURES. 

Since these insects hibernate among rubbish of all kinds, 
clean culture is very important. By clean culture is understood 
the removal of all litter from fence corners, so as to take away 
the shelters in which the insect winters. When they appear 
in spring the plants upon which they are should be shaken early 
in the morning, while the bugs are still in a torpid condition, 
making them fall upon a sheet underneath and then destroying 
them. As soon as it becomes warm the insects are exceedingly 
active, and so swift in all their motions that they cannot be cap
tured readily. 

BENEFICIAL II:\SECTS. 

( Adapte'd from Packard.) 

In a great variety of ways certain insects are helpful to man, 
and are especially efficacious either in insuring his crops or in 
destroying those insects which would otherwise devour them. 

Pollcni::.rcrs of Fruit-trccs.~A very important part in the pro
duction of abundant crops of fruit is played by bees and other 
honey or nectar gatherers, and pollen-feeding insects. It is 
now generally acknowledged that bees, especially the honey
bee, act as "marriage-priests" in the fertilization of flowers, 
conveying pollen from flower to flower, and thus insuring the 
"setting" of the fruit. l\Iany wasps, as well as butterflies and 
moths, species of pollen-eating beetles, thrips, and other in
sects, by unconsciously bearing pollen from distant flowers, 
prevent too close in-and-in breeding. Indeed, as Goethe said, 
flowers and insects ,vere made for each other. Many plants 
would not bear seeds did not insects fertilize them. Insects are 
in the first place attracted to flowers by their sweet scent and 

· bright colors, and it is claimed that the lines and circles on the 
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corolla of certain flowers guide them to the nectary; though 
we do not see why the scent is not in the main sufficient for 
this purpose. According to Sir John Lubbock, "The visits of 
insects are of great importance to plants in transferring the 
pollen from the stamens to the pistil. In many plants the sta
mens and pistil are situated in separate flowers; ancI even in 
those cases where they are contained in the same flower, self
fertilization is often rendered difficult or impossible; sometimes 
by the relative position of the stamens and pistil, sometimes by 
their not coming to maturity at the same time. Under these 
circumstances the transference of the pollen from the stamens 
to the pistil is effected in various ways. In some species the 
pollen is carried by the action of the wind; in some few cases, 
by birch; but in the majority, this important object is secured 
by the visits of insects, and the whole organization of such 
flowers is adapted to this purpose." 

Parasitic Insects (Ichncmnons and Tachincc).-vVhile insec
tivorous birds accomplish much towards reducing the numbers 
of injurious insects, they often as likely as not eat the beneficial 
as well as the destructive kinds. vVithout doubt the leading 
factor in preventing the undue increase of noxious insects are 
the parasitic kinds belonging to certai_n dipterous and hymenop
terous families. 

An ichneumon-fly ( figs. 46-49) lays its eggs either on the 
outside of the caterpillar or bores under its skin inserting an 
egg within the body. The larva of the ichneumon upon hatch
ing works its way into the interior of the host. Here it does 
not injure the muscles, nerves, or the vital parts of the cater
pillar, but apparently simply lies motionless in the body-cavity, 
absorbing the blood of its host. 

Tachina (Senomctopia) militaris has been observed by Riley 
to lay from one to six eggs on the skin of the army-worm, "fas-• 
tening them by an insoluble cement on the upper surface of the 
two or three first rings of the body." The young maggots on 
hatching penetrate within the body of the caterpillar, and, lying 
among the internal orgam, absorb the blood of their host, caus
ing it finally to weaken and die. Sometimes but a single mag
got lives in its host. l\fany grasshoppers as well as caterpillars 
are destroyed by them. 
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Insectivorous Insects.-There are very many carnivorous 
kinds ,vhich devour insects entire. Such are the ground-beetles 
( fig. 5 r), water-beetles, the larv~ of Tenebrionids and of lady
beetles ( Coccinella) ( figs. 52, 53), and those of the lace-winged 
flies (Chrysopa) which prey on Aphids, though the maggots 
of the Syrphus flies are more abundant and efficacious as Aphis
destroyers. 

Practical Application.-\\Jhen the life of an injurious insect 
is carefully studied, it is frequently found that the pest can be 
combated by breeding and distributing its natural parasitic and 
predaceous enemies. For a most remarkable example of such 
an undertaking, it is only necessary to 1J1ention the work of the 
U. S. Government and ;\Iassachusetts against the Gypsy Moth. 
For current accounts of this work the reader is referred to the 
Annual Reports of the Mass. State Forester, and publications 
of the U. S. Bureau of Entomology. 
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REFEREKCES TO LITERATURE 0:--J APPLE INSECTS. 

a. CIRCCLARS AND :DlJLLETn,s FRO~! THE M.\J:,;t; AGRICULTURAL EXPERIMENT 

Sl'ATION.* 

Circular. Red-Humped Caterpillar. 
Yellow-edge or Mourning Cloak Butterfly. 
Yellow-neck Caterpillar. 
Cecropia Moth. 
Tent Caterpillar. 
Forest Tent Caterpillar. 
Tussock Moth. 
Brown-Tail Moth. 
Apple Maggot 01' Railroad Worm. 
Plum Curculio. 
Tiger Swallow-tail Butterfly. 
Sphinx Chersis and other Hawk Moths. 
Fall Web Worm. 
Tiger Moths. 
Bud Moths. 
Io Moth. 
Two Scale Insects of Maine. 

Bulletin 161. Saddled Prominent. 

b. CIRCULARS AND BULLI(TINS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE.** 

Circular 7. Bureau of Ent. Pear-tree Psylla. 
9. Canker Warms. 

II. Rose Chafer. 
20. Woolly A phis of the Apple. 
26. Pear Slug. 
29. Fruit-tree Bark-beetle. 
32. Larger Apple-tree Borers. 
42. How to Control the San Jose Scale. 
81. Aphids Affecting the Apple. 
g8. Apple-tree Tent Caterpillar. 

Farmers' Bulletin 127. Bu. of Ent. Important Insecticides. 
264. Brown-tail Moth and How to Con-

trol It. 
2 75- Gypsy Moth and How to Control It. 

*These may be secured free of charge by applying to "Maine Agricul
tural Experiment Station, Orono, Maine." 

**These may be secured free of charge by applying to the U. S. De
partment of Agriculture, \iVashington, D. C. 
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APPLE APHIDS AND \VORK. 

Fies. 30-33 Green apple-aphis; 30, \\'inter eggs; 31, \\'inged form; 
32, \Vingless form; 33, Leaf curl caused by ,\pple-aphis; 34, \Voolly 
aphis wingless form; 35, Knotty root caused by vVoolly aphis. 

(FIGS. 30-33 after Quaintance; 34, 35 after :\farlatt; 3r, 32 and 34 
enlarged). 





WINTER ST,\GES 

Photographed from Maine specimens. Fig. 36, Eggs from which Tent 
Caterpillars hatch. Fig. 37, Cocoon of Cecropia Moth (½ size) . Fig 38, 
Winter nest of Brown-tail Moth. Fig. 39, Eggs of the antique Tussock 
Moth on cocoon. 





APPLES INJURED BY INSECTS 

Fig. 40, Coddling Moth ( after Lodeman ). Figs . 4 I, 42, Apples ea ten by 
Rose Chafer (photographed July, 1907). Fig. 43, Section of apple showing 
work of app le maggot (Photographed Oct., 1907). Fig. 44, High top with 
characteristic trail of apple maggot ( Photographed Sept., 1903) . Fig. 45, 
Apple deformed by apple curculio (Photographed J ul y n, 1907). 
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BENEFICIAL INSECTS 

Figs. 46-49, Ichneumon sublatus, parasites bre~ from pupae of Saclcllecl 
Prominent. Fig. 50, T' a rasiti ze cl specimens of young Reel-humped Caterpil
lars attached to apple leaf and parasites ( Limneria guigardi) which 
emerged from them. Photographed August 29, 1906_. Fig. 51, Beetle 
( Calosrina ) feeding on Saddled Prominent (Bui. 161 Maine Agr. Exp. Sti.) 
Fig. 52, 53, Lady Beetles, adult and larva, whi~h feed on Aphids (en larged) 
( After Marlatt.) -Fig. 54, Poclisus moclestus, a bug stabbi ng th e Saddl ed 
Promin ent (From Bui. 161 Maine Agr. Exp. Sta.) 





Fig. 55. [Mottled Fruit Caterpillar ( Crocig-mpha i\Tonna11i ). Photographed 

July IO, 1907. 





MAINE APPLE DISEASES. 
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:.\L-\L\'.E APPLE DISEASES. 

IxTRODUC'TION. 

\\'bile ::\Iaine is we]] 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, are grown to perfection and 
are of a quality unexcelled. ::\Ioreover these varieties are per
fectly hardy there, sometimes ,vithstanding temperatures of 
-40 degrees F. and below. During the winter of 1906-7, when 
southern l\I aine ancl certain other parts of New England and 
acljacent portions of Canada suffered great loss from winter 
killing of apple trees, practically no damage \\·as observed in 
Aroostook County. 

Fortunately or unfortunately, as it might be regarded from 
one point of view, climatic and soil conditions are such in :.\f aine 
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 grmvs 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 
between the trees. The fact that a considerable number of trees 
vrnulcl 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. 

Competition with apples produced farther west, which com
mancl a higher price simply on account of more attractive 
appearance and packing, has resulted in rapidly increased atten
tion to and adoption of better methods of orchard management. 
In every case where these improved methods have been intro
duced, the results have :far exceeded 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 are 
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concerned in the furtherance and betterment of the agricultural 
and horticultural interests to bring about the production of 
more and better fruit in Maine. As a result of these various 
factors working together, the old let-alone methods of orchard
ing are rapidly passing. Old orchards are being trimmed and 
renovated and orchard cultivation and spraying are yearly re
ceiving more attention. Not only are 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 orcharding in the 
State. 

With increased attention to the welfare of the trees, the 
owners are becoming aware of the fact, as never before, that 
there are various diseases which impair the health of the tree 
by attacking the trunk, limbs and leaves, which also are detri
mental to the appearance and keeping qualities .of the fruit. 
Therefore, in response to many inquiries addressed to the Sta
tion for information along this line, it has seemed best to pre
pare a somewhat comprehensive publication upon the nature and 
treatment of Maine apple diseases. ·while, as far as possible, 
the results of studies and investigations made at this Station 
are made the basis of the recommendations given, the published 
reports of work in other parts of the country have been freely 
drawn upon• where necessary. 

Published data with regard to the nature and extent of 
}Taine 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 which interest the 
orchardist 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 prevalence and distribution 
in the State. \Yith this end in view some few diseases, particu
larly some of the apple decays, which are either new or little 
known in America, but which have been found in Maine, have 
been mentioned and 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 extent 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 l\Iaine orchard
ing, but it seems desirable that all apple growers become familiar 
with their characters. 
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CHARACTER AND CAUSES OF APPLE DISEASES. 

If we accept a rather broad 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
<lition known as disease. While it is not always easy or con
venient to discuss the disease apart from the cause, it should 
be kept clearly in mind 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 detailed 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 outward manifestations of plant diseases 
are frequently not apparent until too late to remove the cause 
and save the plant or fruit. Hence from their character and 
mode of attack preventive measures must be largely relied 
upon to prevent losses from plant diseases, particular! y those 
which attack the apple. 

Those diseases which at·e induced by unfavorable soil and 
climatic conditions or other non-living agencies are said to be 
11011-parasitic. Those which result from the attacks of various 
forms of organic life upon the host or from their presence 
·within its tissues are classified as parasitic diseases. 

This bulletin is concerned with certain non-parasitic diseases 
and those parasitic diseases of ~pie trees and fruit in :\Iaine 
which are produced by fungi and bacteria. 

In this State fungi are responsible for the major part of the 
loss from the diseases under consideration. Fungi are low 
forms of plant life made up of threads of microscopic size. 
These threads constitute the nzycelium 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 are seen 
on the surface of the host are in most cases the fruiting organs. 
Instead of seeds these fruiting organs produce yarious forms 
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and in various ways, often in vast numbers, more simple bodies 
which are known as spores. 

In combating 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 by destroying the diseased portions as soon as 
observed and by coating or spraying the healthy parts with some 
substance which will prevent the germination and destroy the 
spores if by chance they fall thereon. 

The threads of many fungi are colorless, while others are 
more or less colored or clarkenecl, but all are devoid of the green 
coloring matter which enables the higher plants to manufacture 
their food substances, through the aid of energy obtained from 
sunlight, from the simpler compounds which they get from the 
a;r, mil and water. Hence fungi and bacteria which are 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 
fnngi can break clown and destroy, with varying degrees of 
ability, the tissues of their host plants. The results of this 
decomposition furnish them the food materials necessary for 
their maintenance and growth. The threads of a wood destroy
ing fungus may be penetrating deep into the interior tissues o± 
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 rule appear till the fungus has 
used up considerable of the available food material and throws 
out fruiting organs on the surface. 

Tho~e fungi and bacteria which are able to attack living 
hoclies 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 
betv,,een the two classes. Some fungi which ordinarily live as 
saprophytes may, under favorable conditions, attack and destroy 
living plant tissues. Some fungi are 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 succe~sfully grown upon a variety of artificial culture 
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media. This fact is of great importance to the orchardist. 
Dead limbs, piles of rubbish and rotted fruit which frequently 
are allowed to accumulate 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. 

NON-PARASITIC DISEASES. 

Winter Injury. Those parts of Europe and Asia where the 
apple is native have very moderate rainfall and are not subject 
to such wide 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 winter temperatures, or --30° to -32° F., re
peated at frequent intervals. Some varieties, like the Baldwin 
and Ben Davis, in Maine apparently are liable to be injured 
where the repeated minimum winter temperatures are several 
degrees warmer than this. 

Other conditions also enter 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 
stimulate to late growth and prevent ripening of the wood before 
cold weather comes on, and predispose to winter injury. The 
amount of moisture which the plant cells contain at the time 
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 clue to the 
combined influence of low temperatures alternating with high 
and a large percentage of water in the tissues of the trees. 
\Veather conditions of January, 1907, were particularly favor
able to this as will be seen by examination of Fig. 56 which 
shows within a week a record of -40° F. and -35° F. with 
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two warm days having a maximum temperature of + 45° F. 
and +47° F. situated midway between. l'vioreover it will be 
seen that the changes from extreme cold to thawing and back 
to cold again were quite abrupt, particularly in the case of the 
latter. \\Tinter-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. 

:'If uch of the danger from winter-killing can be avoided by 
planting only those varieties which have been found to be per
ftctly hardy in a given locality. Only the most hardy varieties 
should be planted in those parts of the State where the mini
mum \\·inter 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 clo with hardiness. Low, heavy or wet soils should 
be ayoicled,-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, 
"·ith plenty of natural or artificial soil drainage as a rule suf
fered much less from winter injury. 

There is considerable difference of opinion among :'.\1aine 
orcharclists 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. 
This orchard was badly injured, particularly on the north and 
northwest sides of the more exposed trees and in the direction 
from \Yhich 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 
cluring the latter part of the season, as has already been men
tioned. However, much of the ill effects following an adverse 
winter may be eliminated by proper attention to the injured 
trees. Observations made in ::\faine orchards for 4 seasons 

25 
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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 ·wo1mds thus made than as a direct 
result of the winter injury itself. In mai1y cases very little was 
done to remove the injured parts and they were allowed to 
ckcay and serve as breeding places for wood destroying fungi. 
Later this decay followed back along the injured limbs or into 
the interior of the trunks, resulting in the death of the entire 
tree. 

While severe pruning and cutting back immediately follow
ing winter 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 
white lead and boiled linseed oil. Bridge grafting may he 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 rrotches 
as illustrated in Fig. 57. 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 
,vinter m3ury. This should- not be confused with a similar 
trouble caused by the pear blight bacillus which has been de
scribed by Whetzel in J\r ew York. 

Frost bands on frn#. 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-

*In some instances se\·ere in; 11ry to the trees hi!, hccll reported 
where the entire trunks have been hea,·ily coatfd with lead and oil. to 
prevent insect attacks. This may be du(', howe,·er, to the me of im
pure lead and either unboiled oil or some substitute for limced oil. In 
the writers' experience, and so far as can be learned. the use of pllre 
white lead in boiled linseed oil has been uni1-crsally suc,:es,fol i11 treating 
wounds made in pruning. 
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ing width extending entirely around the fruit midway between 
the stem and calyx. 

Frost injury ·of the leaves. 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 were 
u~able 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 roo 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 
mesophyll exposed. Sometimes the tender cells thus exposed 
diec1, 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 roth of May, 
and the appearance of the trouble first came to their attention 
about June 1. 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 with that caused by apple scab, aphids or plant 

lice.t 

"'Stewart, F. C. and Eustace, Fl.. F. l\. Y. Expt. Sta. Bu!. 220, p. 218. 

1902. 

t Sec pp. 16 and 17 of the Circular on Apple Tree Insects of Maine. 
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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 col<l nights to ward 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 
\\-est indicates that it is entirely possible, under some conditions 
ai least, to prevent the destruction of the crop in this way at 
relatively small expense. Interested parties are advised to write 
to the Secretary of Agriculture, ·washington, D. C., for the free 
Farmers' Bulletin 401 ,vhich tells how this work is clone. 

:\Tr. P. 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 expendture of not 
more than $ T 5 to $20 per acre for firing. Very striking ex
amples have been seen where unsmudged orchards a<ljoining 
those that haYe been smudged have borne no fruit." 

Nussetting or spray 1:nfury of fruit. Bordeaux mixture, some 
of the prepared brands of lime-sulphur, and to a less extent 
home-cooked and self- ])l)iled lime sulphur spray, may produce 
a rus,eting of the fruit.** The relative merits of lime-sulphur 
and bordeau~ mixture as a spray for apple trees will be dis
cu~scd elsewhere in this publication. 

Experience at other places and at this Station has shown 
that bonleaux 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 

*For many practical suggestions with accounts of successiul commer
cial test, in seyeral states in protecting orchards from frost at blossom
ing time the reader is rekrre,l to the ,pecial "Orchard Heating N11'11-

ber" of Better Fruit. Vol. V, l\' o. 4. October. cgro. 
**For an account of spraying experiments conducted in HJ ro with 

a discussion of the spray injury from lime-sulphur and borcleaux mix
ture the reader is referred to Bulletin 189 of the ;\faine Experiment 
Station by Mr. W. \V. Bonns. 
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those caused by the apple scab fungus in that they are more 
regular and are not sunken. As the apple grows these spots 
are replaced by russeted blotches. In severe cases the fruit 
may become distorted, irregular and sometimes cracked. Fig. 
58 represents the later stages of bordeaux injury on the fruit. 

The following list prepared by Hedrick classifies apples ac
cording to their immunity to bordeaux injury.t 

"I. No injury or , 1ery slight.-Alexander, * Akin, Bietig
heimer, Bloomfield, Baxter, Canada Baldwin, Doctor, Doctor 
Walker, Deacon Jones, Domine, Early Harvest, Esopus Spitzen
burg, Fall Pippin, Fall \Vine, Fishkill, Florence, Gano, Golden 
Russet, Judson, Keswick, Northern Spy, Oliver, Perry, Pomme 
Grise, Ralls, Reel Canada, Richard Early Winter, Rome, Rox
bury, Rutledge, Smokehouse, Stump, Swaar, Titovka,* Thomp
kins King, Yellow Bellflower. 

''2. Slight injur31.-Buckingham, Chenango, Clayton, Elgin 
Pippin, Fallawater, Fameuse, Fanny, Gideon, Grimes, Haas, 
Holland Winter, Hubbardston, Jewett, Karabovka,* Lady, Lady 
Sweet, Landsberg, Louise, McIntosh, 1fcMahon, Maiden Blush, 
l\fonroe Sweet. Munson, Oldenburg,* e)ntario, Pewaukee, Pri
mate, Prince Albert, Pumpkin Sweet, Red Astrachan,* Reinette 
Pippin. Saint Lawrence, Shannon, Stanard, Stark, Sutton, Te
tofsky,* Tolman Sweet, Tufts, \Vallace Howard, Washington 
Strawberry, Western Beauty, ·Williams, 'Nolf River, York Im
perial. Crabapplcs-Excelsior, Montreal Beauty. 

"3. Badly injurcd.~~Autumn Streaked,* Barry, Belborodoo
skoe,* Den Davis, Borsdorf,* Boskoop, Canada Reinette, Con
stantine,* Copper :\farket, Czar Thorn,* Ewalt, Flory, Golden 
Sweet, Gravenstein. Hurlbut, Jeffris, Jersey Sweet, Kalkiclon,* 
Lankfor·d, Late Duchess,* Longfield,* :Milden, l\filwaukee, Mon
mouth, :!\!other, Nero, Newman, Northwestern Greening, Ostra
koff,* Paragon, Parry White, Peck Pleasant, Peter, Rambo, Red 
June, Scott, Smith Cider, Sops of \Vine. Switzer,* Wagener 
Improved, Walbridge, Washington Royal, Wealthy, White Pip
pin, vVindsor, "\Vinesap, \Vorkaroe,* Yellow Newtown, Yellow 
Transparent.* Crabapples-Chicago, Coral, Hyslop, Martha, 
Paul Imperial, September, Transcendent, \Vhitney. 

tHedrick, U. P. N. Y. Expt. Sta. Bui. 287, p. 1.42, T~Jo7. 
*Russian ,·arieties. 
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"4. Very badly 1:nf11rcd.-Balclwin, Collamer, Jonathan, 
Mann, Red Transparent,* Repka,* Rhode Island Greening, 
Romna,* Saint Peter,* Twenty Ounce, Vineuse Rouge,* \,\Tin
ter Banana, Wagener, Yellow Calville.*" 

Much of the injury from bordeaux mixture may be avoided 
if proper attention is given certain factors which have more or 
less to do with its occurrence. Too strong borcleaux should not 
be applied-a 3-3-50 mixture is recommencled. The lime should 
be of goocl quality and approximately equal parts of lime and 
copper sulphate should be used. Never pour concentrated soln
tions together-equal ancl foll dilution of the milk of lime and 
copper solutions should be made before mixing. Cover the 
fruit and foliage with a fine mist, but clo not apply sufficient 
mixture to cause the trees to drip. Do not spray during rainy, 
foggy or damp weather. Study susceptibility of varieties. 
Those varieties which are listecl above as badly or very badly 
injured by bordeaux mixture, and any others which the orchard
ist's experience indicates should be placed in this class, should 
not be sprayed with borcleaux mixture after the leaves begin 
to unfold. Past experience has shmvn that under :\ f aine con
ditions \\·ith those varieties like the Ben Davis which arc quite 
susceptible to spray injury, the ill effects resulting from the 
application of borcleau:x mixture, except early in the season, 
have equalled or exceeded the good. There is considerable rea
son to believe that some fornr of the lime-sulphur ~prays in 
proper dilution may be of service on such varieties. Bulletin 135 
of the Illinois Station by Prof. Chas. S. Crandall, and Bulletin 
287 of the New York (Geneva) Station by Prof. U. P. Hed
rick, treat of borcleaux mixture and bonleaux injury in relation 
to the apple in a very comprehensive and exhaustive· manner, 
and these publications are recommenclecl to any who v\'ish fur
ther information on this subject. 

Leaf spot. Spotting of the leaves is closely associated with 
the russeting of the fruit by spray. Ho,vever, a study of this 
trouble extending over several years and representing material 
collected in many different parts of the State sl1ows that leaf
~pot in ::-,,raine is by no means confined to that caused by the 
use of sprays. In 1908 leaf-spot was exceedingly abundant on 

*Russian varieties. 
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unsprayed trees all over the State. As is stated elsewhere in 
this bulletin (p. 401) various fungi were found in these spots 
on leaves from sprayed and unsprayed trees, but of these 
S phaeropsis malorum Pk. was the only one which was capable 
of causing the disease on inoculation from pure cultures. 

While in some instances the spots caused by sprays did not 
appear quite identical with those caused by the fungus, these 
differences were not constant enough to enable one to distin
guish one from the other with any degree of accuracy. More
over old spots made by sprays were usually attacked by fungi 
so that it is only by knowing the history of the case and noting 
tlie relative amount of spotting of leaves on sprayed and un
sprayed trees under like conditions that one is able to judge 
whether the spotting is caused by sprays or fungi. Fig. 59 
illustrates spotting caused by spraying and Fig. 60 spotting 
caused by Sphaeropsis malorum. 

The first indication of the formation of a leaf spot is the 
appearance of minute specks 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 acljoining green, though in severe cases of 
spray injury the whole leaf begins to turn yellow and soon 
drops off, resulting in many instances in partial defoliation. 
As a rule the spots are round, or oval and quite regular, but 
they may be of various shapes and sizes. 

It has been claimed that lime-sulphur sprays do not cause 
leaf-spot. The experiments already referred to (p. 388) which 
,,ere conducted by Mr. 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 are 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 Milding, Fameuse and McIntosh resulted in no in
jury with either spray. Moreover published reports of spray
ing apple trees in Arkansas, Oregon, Missouri, New 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-
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periments and in some of the others mentioned the trees used 
were not those which are particularly susceptible to hordeaux 
injury, and while the results are of value as shov,-ing the fungi
cidal value of lime-sulphur, they do not show that it would not 
produce spray injury on the more tender varieties. ;\f uch more 
experimentation will be necessary to determine this point; hence 
it is impossible at this time to state with any degree of accuracy 
,vhat may he expected from the lime-sulphur sprays in the line 
of spray injury. However, 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 bordeattx mixture. It is probable that 
the combined use of the two would yield the more satisfactory 
results. That is, for the more tender varieties, use hordeaux 
mixture for the first spraying, in the spring before the leaves 
unfold, followed with lime-sulphur for the later sprayings. 

Baldwin spot. The disease ,vhich is generally known in 
J\faine 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 Bald\\'in apples, but it i~ not confined to that 
variety. 

This disease is characterized by sunken spots distributed irreg
ularly over the surface of the apple, as shown in Fig. 6r. 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 
beneath shows that the:1• are brown in color and have become 
sorne,Yhat clry and spongy. In some cases the Baldwin spot 
appears on apples as they are ripening but in other cases it 
develops in storage. It may he confined to indiYidual trees in 
an orchard or to certai11 branches of a tree. 

In late stages the tis,.ttes beneath the spots become ~hrttnken 
so that the pitting is deeper. The hrmn1 coloring is not con
fined to the region just beneath the spot hut is found also in the 
tissues surrounding the vascular bundles in later stages. 

This disease should not be confused \\ ith the spot of apples 
can.,ed by the fungus Cyli11drospori1tm pomi Brooks, see page 
398. The fungous disease can be controlled by spraying but 
the BakhYin spot cannot be controlled by that means. The 
writers believe that confusion of these two spots of apples in 
the past is responsible fur reports which haye been made of the 
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control of Baldwin spot by spraying. The cause of the trouble 
i:, not well understood and until this is known little can be clone 
toward finding methods of prevention. 

In many of the earlier descriptions, spots on apples caused by 
the fungus were confused with 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 New Hampshire Station whether the Fruit 
Spot or the Fruit Pit ( the original Baldwin 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. The spraying q:periments 
were undoubtedly made upon the Fruit Spot. So far as the 
writer has been able to learn, a distinction between these two 
diseases has never been made." 

The fact that the two diseases were sometimes confused and 
considered as one before the time of Brooks' publication togeth
er with the name which he has applied to the fungous disease 
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 due to the fungus Cylindrosporium pomi. 

The observations of the writers have convinced them that the 
Baldwin spot is of common occurrenec in ;\faine, and that apples 
affected by this disease are more seriously injured than are Bald
win apples affected by the fungous disease. 

Hail i11j1u"y. During the past 2 or 3 years different parts of 
the State have experienced hail storms of sufficient severity as to 
badly injure the young fruit on the apple trees. There is noth
ing which can be done 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 scarred 
resembling somewhat cnrculio injury but the characteristic 
crescent shaped scars of the latter are not present. Quite fre
quently hail injury is followed by fungous decays of the fruit 
resulting from infections of the wounds. 

Stag horn. Very frequently apple trees are seen with the 
topmost branches dead and remaining as dry sticks like antlers 
projecting above the foliage. This condition may be due to va
rious unfavorable conditions, but in Maine it is chiefly encounter-
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eel with old trees which have long remained unsprayed, un
prnned. uncultivated and unfertilized. This allows opportunity 
for• ,vood destroying fongi to gain an entrance. Once started 
their growth will eventually destroy the whole tree. Severe 
heading back and clearing out of the dead and fungous infested 
wood followed by cultivation 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. 

Lichens on apple trees. Not infrequently complaints are re
ceived, pa.rticularly from coast towns, with regard to fruit trees 
being over-run by lichens, sometimes improperly called "mosses" 
by orcharclists. 'While mosses are not uncommon on old, neg
lected fruit trees, lichens are much more frequent. The latter 
are foliacious growths of various colors, the more common being 
grayi,h and found indiscriminately upon trunks of trees, rocks, 
old fence boards, etc. Quite frequently these lichens are found 
in large numbers 11pon orchard trees-apples, pears and plums
particularly so in the states farther south. Fig. 63 represents 
a portion of a branch from a neglected 2\Iaine apple tree. A 
large proportion of the branches ,vere covered with lichens as 
shown in the illustration. 

In temperate climates lichens occurring on tree trunks are not 
considered to be parasitic. In the tropics there is evidence that 
one or more kinds are probably parasitic. However, all are 
agreed that lichens are decidedly objectionable on fruit trees. 
They harbor insects arn 1 fungi, tend to keep the branches moist 
and more likely to decay, besides being untidy and unsightly. 
While they may not secure any nourishment from the trees they 
certainly must interfere seriously with the functions of the bark 
,m the younger limbs. 

Two or 3 pounds of copper sulphate to 50 gallons of water or 
a 5-5-50 bordeaux sprayed on the trees before the buds swell in 
the spring will generally destroy the lichens. A wash such as is 
used for borers consisting of one pound of potash or concen
trated lye to 5 gallons of water, put on with a brush, is said to 
be effective. None of these materials should be sprayed on the 
trees when in leaf on account of injuring the foliage. Thorough 
spraying with 3-3-50 borcleaux in the spring and early summer, 
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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 not be infested with lichens. 

PARASITIC DISEASES. 

DISEASES OIi THE IIOLIAGE AND IIRUIT. 

Scab. Probably no other disease of the apple is of so much 
economic importance to Maine orcharding as the common apple 
scab caused by the fungus Ventitria 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.* Were it 
properly controlled in I\Iaine a large proportion of the crop of 
some varieties which now goes as No. 2 and No. 3, might be 
marketed with the No. I grade. I\loreover where spraying op
erations have not been generally practiced the importance of 
this fungus is in no way realized. For years it has been com
mon and widespread, particularly on certain varieties and the 
orchardist has learned to regard it as one of the things to be 
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 orchardist 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, <larker than the leaf green.t 
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, 

*Duggar, B. M. Fungous Diseases of Plants. p. 265, 1909. 
t Before the spores begin to form the affected areas are of a lighter 

green than the healthy parts of the leaf. 
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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. Badly attacked 
leaves may be more or less curled and crinkled and where defoli
ation occurs a pronounced yellowing may appear. Fig. 66 
shows the characteristic appearance of a well developed leaf 
attack where the spots have run together along the veins. 

Scali on apple leaves was very abnndant in :VJ aine during the 
summer of 1910 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 snmmer favors the development and distribution of 
scab, while hot, dry winds and sunny days 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, 
arc rc,ponsible 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. \\'hile the st11111ner spore~ can li,·e for some time and 
doubtless it is not impossible for them to remain alive over \\"in
ter especially on fruit left on the trees or on the ground it is 
probable that much of the spring infection comes from the win
ter spores formed on the fallen leaves. It is a matter of common 
experience that the lov,er leaves on the tree are the first to show 
attacks of scab in the spring. Hence raking and burning the 
leaves would do much to lessen the danger of infection. The 
formation of winter spores takes place more readily ,vhen the 
leaves fall on sod or are partly covered by grass, other leaves, 
etc. Orchard cultivation produces comlitions unfavorable to 
the propagation of scab spores ancl early spring plowing buries 
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, circular, 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 surrounded by a light gray border. 
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Several spots may coalesce and form irregular patches, some
times covering a large portion of the apple. In severe attacks, 
especially those resulting from early infections when the fruit 
is small, the apples often become cracked and badly distorted 
in shape due to the unequal growth of the healthy and diseased 
portions. Fig. 64 represents an apple in this condition. 

While scab on the fruit is largely a superficial growth, the in
jury it does directly and indirectly is by no means confined to 
simple damaging of the appearance of the fruit. As is pointed 
out elsewhere in this publication (p. 407) epidemics of pink rot 
and some of the blue mold decay come from secondary infections 
of these fungi through scab spots. Scabby apples in addition 
to being more likely to decay wither more rapidly in storage than 
do perfect apples. 

In a former publication of this Station attention was called 
to what then appeared to be a rather novel and uncommon form 
of the development of scab on apple fruit-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 somewhat 
the same thing had been noted and recorded at least 20 years 
before.** From information collected since publishing the ac
count above referred to, it would seem that the appearance and 
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 placed 
in the cellar, appeared entirely free from the disease. It differs 
in appearance from the spots formed out-of-doors so much that 
at first one is doubtful as to the identity of the two diseases. 
Cultures made from the storage developed spots settled this point 
beyond doubt. Instead of soon breaking out and producing 
olive-colored summer spores the fungus usually remains be
neath the unruptured cuticle, and the diseased portions appear 
as slightly sunken, small, black, somewhat shiny spots. As ob
served in Maine these storage developed spots have always been 
much smaller than those produced out-of-doors. Many of them 

*Morse. W. J. Me. Exp. Sta. Bui. 164, p. 4, 1909. 
** Garman, H. Ky. Exp. Sta. Rep. 2, p. 48, 1889. 
McCarthy, Gerald. N. C. Exp. Sta. Bul. 92, p. 88, 1893. 
Henderson, L. F. Idaho Exp. Sta. Bu!. 20. p. 83, 1899. 

• 
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are only of pin--head size. Brooks, however, has shown that 
they may attain a much larger size.* Fig. 65 shows the char
acteristic development of apple scab in storage. Doubtless much 
of the infection takes place immediately before or at the time 
of picking, but in one instance, at least, observed during the past 
winter, the evidence plainly indicated spread in storage. In a 
box of very clean ~ o. r Mcintosh, packed for perfect apples, 
one bearing a medium sized scab spot coyercd with spores was 
placed by accident. This box was placed in a relatively cool but 
quite moist cellar and vvhen opened 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. 

Frnit from trees that are well sprayed will be less likely to 
develop the disease in storage. Scabby apples should be care
fully sorted from the sound before storing. The temperature 
of storage should be as low as consistent with safety and not 
subject to abrupt changes. Very moist storage conditions 
should be avoided. 

Cylindrosporium fruit spot. This spot of apples which was 
first ckscribed by Brcoks** i., caused by a fungus. Cylindro
sporiuw pomi nrooks. It should not be confused with the dis
ease of apples which has been known for several years as Bald
\Yin spot and which has been studied by a number of investiga
tcrs. The Baldwin spot is not caused by the growth of a living 
organism, as has been proved a number o:f 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 under the name 
"Baldwin spot," because certain writers and others have erron
eously used the term "Baldwin spot" so as to include an entirely 
distinct cfoease. It is freely admitted, however, that if no con-

• fusion would result and the disease were being described for the 
first time, "Fmit Pit" :is a more accurate descriptive term. In 

*Brooks, Cl1as. N. H. Exp. Sta. Bui. L!4, p. n3. 1909. 
** Brooks, Charles. The frnit Spot of _\pples. N. H. Exp. Sta. 

Rep0rt 20; 332-365. 19o8. 



MAINE AGRICULTURAL EXPERIMEN'l' STATION. 1910. 399 

a recent text-book on plant diseases, the Cylindrospori1tm dis
ease has been indexed as "Baldwin Fruit Spot'' and this leads 
to more or less confusion. The writers have heard the opinion 
expressed a number of times that the cause of Baldwin spot was 
explained by Brooks' study of this fungus. They wish simply 
to assist in making clear the fact that Brooks recognized and 
described two distinct diseases and that the disease caused by 
Cylindrosporium pomi is not the same as the well known Bald
win spot, the characters and occurrence of ,vhich were so well 
pointed out by Jones.'~ Un fortunately in Jones· account of 
Baldwin spot he includes the results of Lamson's apparent con
trol of the disease by spraying with bordeaux mixture. Brooks 
shows, however., that there is every reason to believe that Lam
son' s results were really from the control of the Cyli11drosporium 
fruit spot which he confused with the true Baldwin spot. 

The Cylindrosporium fruit spot occurs on a number of varie
ties of apples, and the writers are convinced by their observa
tions that it does much more damage to some other varieties like 
the Bellflower in Maine than it does to the Baldwin. 

According to Brooks, the Cylindrosporimn disease appears 
first about the middle of August. (The true Baldwin 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, and there is no suggestion of a bruise. From 
:Crooks' 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, and in cellar storage the reel 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 do not produce such deep pits in the surface 
as are characteristic of later stages of the non-parasitic trouble. 
Also on the lighter skinned apples there is not so much clanger 
of confusing the two troubles ,vhen one once has the characters 
of each clearly in mind. 

On yellow-skinned apples like the Bellflower the spots are very 

* Jones, L. R. Vt. Exp. Sta. Rep. 12, p. 16r. 1899. 
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conspicuous at harvest time. They are of a bright carmine, the 
ol<ler ancl larger having a darker, brownish center, with seldom 
any pitting even after some time in storage. The disease is of 
almost universal occurrence in Maine on this variety- so much 
so that some apple growers have come to regard the Cylindro
sporium spots as a natural marking of the variety and frequent
ly exhibit such apples for prizes at fairs ancl pomological 
meetings.* 

The superficial appearance of apples of the Bellflower variety 
\Yhich are affected with the Cylindrosporium disease is quite dis
_tinct from that produced by the true Baldwin spot on other va
rieties as will be seen on comparison of Figs. 61 and 62. 

Brooks has made a careful study of the control of the Cylin
d rosporium 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 
mixture or lime-sulphur gave good results in the control of the 
spot if applied at the same time or a little later than for the con
trol of apple scab. 

This disease is of common occurrence in :\f aine and it does 
considerable damage by injuring the appearance of fruit. Fruit 
growers should become familiar ·with the disease and make ef
forts to prevent the loss which it causes by reducing the price 
which they receive for their apples. 

Sooty blotch and Fly-speck: of the fntit. These diseases take 
their names from the appearance which the growth of the fungus 
gives to the fruit. Both are now regarded by certain writerst 
as caused by the same fungus, Leptothyrium pomi (Mont. & 
Fr.) Sacc. The fungus does not penetrate into the apple. In 
the case of sooty blotch, the mycelium spreads over the surface 
·covering areas which vary in size and sometimes practically the 
whole apple is covered in bacl attacks. Fig. 68 is a photograph 
of an apple affected with sooty blotch. Fly speck is character
ized by the development of black shining bodies composed of 
fungous threads closely woven together, which occur in patches 
on the surface of the apple. 

*Following the methods hy ,Yhich the fn11gus was originally isolated, 
i. C'., by transferring piC'ccs nf the hrow11ccl tissue to tubes of sterile, 
clistillecl water, it has been obtained from these spots a sufficient number 
of times to show its constant association with them. 

t Duggar, B. M. Fungus Diseases of P12nts, p. 367. 1909. 
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The chief loss caused by these diseases is in injuring the ap
pearance of fruit and thereby lowering its market value. Neither 
sooty blotch nor fly speck is of so common occurrence in Maine 
as they are farther south. \Vhere thorough spraying is clone. 
these diseases arc effectually controlled. 

Sphacropsis leaf spot. Leaf spot is a common and widely 
distributed disease of the apple in ::\f aine. \Vith some varieties 
and under certain weather conditions a spotting of the leaves is 
caused by spray injury, see p. 390. ft is a matter of common 
observation, however, that orchards or trees ,rhich have never 
been sprayed are often affected with a spotting of the leaves 
which in some cases is quite serious. 

Affected leaves show little spots of cleacl tissue, usually some
what circular in outline. The dead portion is not quite so thick 
as the surrounding 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. 

Leaf spot of the apple has been discussed by a large number 
of writers and the cause attributed to a number of different 
fungi. In many cases the fact that a certain fungus was very 
frequently found on the spots was taken as sufficient evidence 
that it was the cause of the disease. Of recent years it has been 
questioned whether the presence of a fungus on a leaf spot, no 
matter how constantly it occurred t~ere, should be taken as evi
dence that the fungus caused the disease. It has been held that 
j1 is necessary to isolate the fungus in pure culture and then pro
duce the disease by inoculation under control conditions before 
the matter could be definitely settled. In the summers of 1906 
and 1907 Scott and Rorer* made a study of the disease in the 
Ozarks in which they isolated fungi from leaf spots and carried 
on inoculation experiments. Of the various fungi isolated 
Sphacropsis malorum Pk., the same fnngus which causes a de
structive fruit rot (p. 404) and limb canker (p. 414) in :Jaine 
was the only one capable of causing the disease when its spores 
were sprayed on the leaves. 

On account of the importance of the fnngous leaf spot in 
;\Jaine it was thought desirable to make a thorough study of the 

*Scott, 'vV. M., an<l l{orer. J. B., Bmean Pl. lnd., l 1. S. D. ,\., Bui. 
121, Part V, pp. 47-54, 19o8. 

26 
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pathogenicity and interrelation of the various fungi found asso
ciated with leaf spot, fruit decays, and limb cankers in this State. 
The results of a part of this work have already been publishe<l* 
and other parts will be published later. It is sufficient for our 
present purpose to state that out of a large number of fungi iso
lated from leaf spot in :. f aine Splwc ropsis maloru1n was the only 
one which would produce the disease on inoculation. 

The results obtained here, taken together with the conclu
sions of Scott and Rorer and the work of Lewist in New 
Hampshire would seem to indicate that Sphacropsis is the only 
one of the fungi occurring so abundantly on the cleacl spots in 
apple leaves which is capable of causing the disease in this sec
tion of the country. 

This fungous leaf spot causes a considerable amount of loss 
in :Maine orchards and this loss is not always realized by the ap
ple growers. The dead spots in the leaves interfere with their 
function, and, in addition to this, large numbers of the diseased 
leaves fall prematurely, thus seriously interfering with the nutri
tion of the trees. 

As has already been mentioned the fungus causes the canker 
of the wood and the black rot of the fruit, therefore preventive 
measures must be directed toward all 3 forms of the disease. 
Since inoculation expe6ments indicate that in -:\Jaine infection 
must t;;.ke place before the middle of July spraying as recom
mended for apple scab would clo much to control the <lisease. 
This shoulcl be supplernentecl with the removal and destruction 
of limb cankers and decayed fruit. 

From their observations the writers are convinced that leaves 
of trees which are well fertilized, cultivated and generally well 
cared for are not so susceptible to the disease as the leaves of 
neglected trees. It must be b.orne in mind, ho,w·ver, 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 does great 
damage in some apple growing districts does not seem, accord
ing to the observations of the writers, to be of very common 

* Lewis, C. E. Apple Diseases Caused by Coryneum foliicolum and 
Phoma mali. Me. Exp. S1a. Bui. 170. 1909. A New Species of fo1-
domyces from Decaying Apple. Me. Exp. Sta. Bui. 178, 19w. 

tLewis, Isaac M., N. H. Exp. Sta. Rep. 20, pp. 365-3(j9, 1908. 
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occurrence in Maine. The fungi* which cause this trouble pass 
a part of their life upon the apple ancl related plants and a part 
upon the red cedar where they cause the abnormal development 
of small brown knots on the twigs which are known as "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 ancl 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 season these 
thickened places become ruptured on the under side and short, 
thread-like growths project beyond the broken epidermis. 
Orange-colored spores are formed in these places. It is on the 
leaves and 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 reel cedars from the neighborhood of apple or
chards is recommended. 

Powdery mildew. The common name for this trouble comes 
from the appearance of the affected leaves, which is shown in 
Fig. 67. The fungus, Podosphaera o.ryacanthae (DeC.) De
Bary, gro,Ys upon both surfaces of the leaf but does 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 presenec of small but 
plainly visible, spherical, black bodies which are scattered here 
ancl there among the white mycelium. Spores are produced in 
these bodies which carry the fungus over winter. 

On the apple, the chief damage done by this fungus is in its 
attacks upon nursery stock where it causes considerable loss. 
Spraying with diluted lime-sulphur should go far toward con

trolling this disease. 

*Apple rust may be produced by Gmynosporangiwn nwcrorarpus Lk., 
or G. globosum Far!. It is not known which species is responsible for 
the rnst in Maine but probably it is the latter. The red cedar, Juni
perns virginiana L. is the alternate host for both. 
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llRlJTT DECAYS. 

During the past 3 years this laboratory has devoted consider
able attention to a study of the fnngi which cause decay of ap
ples in :Jaine. 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 ,vhich each was 
capable of causing decay. Tt has been found that l\faine has a 
considerable number of the apple decay fongi which have been 
clescribed from other places hut the relative amount of rot 
cansed by some of these fungi uncler local conditions differs ma
terially from the amount attributed to the same fungi in other 
parts of the United States. For example the ''bitter rot" fun
gus while it occurs here cloes very little damage in comparison 
with the amount of loss resulting from its attacks in other sec
tions. 'l'he apple decays ,vhich have been fonnd in :\Taine will 
be described in the following pages together with the means of 
control so far as these measures are understood. 

Black rot. This rot j.; caused by Splzacropsis malorum Pk. 
which also causes a decay of pear and quince. The fungus at
tacks apples Loth 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 much more 
rapid in apples which are ripe or nearly ripe. Early apples are 
especially susceptible. /\s a cause of storage decay. ,'-i'phacrop
sis proliably ranb second to Pcnicillimn which is described be
low. On account of the relation to leaf-spot, ancl limb-cankers 
as well. the black rot fungus in clistribution ancl economic im
portance probably ranks ~:.econcl in the State to that which causes 

apple scab. 
Black rot of thl' apple takes its name from the appearance of 

the fruit in the late> stages of the decay. fn early stages. the 
clecayecl region is brown im color but the mycelium of the fungus 
takes on a dark color with age and thus colors the apple. The 
fungus usually enters the apple at either the blossom or stem 
end, ancl, if the temperature is favorable for growth, spreads 
rapidly ancl causes the complete decay. The decaying region is 
marked by concentric rings. \Vhen the mycelium has grown 
in the apple for a snfficient length of time the threads begin to 
form little aggregations just bc>neath the epidermis which de
velop into the small black bodies which later break through the 
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epidermis. The spores of the fungus are formed inside these 
bodies and escape through an opening at the apex. The ap
pearance of an apple in this stage of the decay is shown in Fig. 
69. There is only one other fungus (Phoma mali, see p. 408) 
which in ::\I aine causes a similar appearance of decayed apples 
and the amount of loss caused by that fungus is small as com
pared with the loss caused by S plzaero psis. 

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 produce 
S phaeropsis spores in large numbers on dead and dying limbs 
and these spores are ready to infect the apples as they mature 
and to cause their decay. One good means of control then is to 
remove the source of infection by cutting out and burning all 
dead and diseased wood. All decayed fruit should also be 
destroyed. If this is followed by the spraying which is recom
menclecl for apple scab it will go far toward the control of this 
disease. 

Penicillium or blue mold decay. This is the rot of apples 
which is caused by the common blue mole\ which is familiar to 
every one on preserved fruits, jellies, etc. Blue mold grows as 
a saprophyte on a large number of dead organic substances and 
produces large numbers of spores so that the spores are pr.ac
tically everywhere present and 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 cause of decay in Maine, es
pecially where the fruit has not been carefully handled. 

This decay of apples is probably caused by more than one 
species of this genus. In some cases other fungi aid in the de
cay but since Pcnicillium breaks- out and shows more prominent
ly on the surface of the apple, it is often held responsible for 
more of the decay than it causes. There can be no douLt, how
ever, that one or more species of Penicillium cause a large 
amount of the soft rot of stored apples. This is primarily a rot 
of ripe apples and does not cause decay of green fruit. The 
threads of the fungus cannot penetrate the uninjured epidermis 
of the apple but must gain entrance through injured places such 
as bruises, cuts, cracks, worm holes, spray injured places or scab 
spots. It spreads rapidly in ripe apples and complete decay 
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takes place in one to two weeks. The tissues become soft and 
are light brown in color. Little tufts of mycelium which bear 
the spores break out on the surface of the decayed region as 
shown in Fig. 70. These tufts soon become light blue or blue
green, later gray-green to brownish in color. Apples rotted by 
Pcnicillium take on a characteristic moldy odor and taste. 

Since the fungus enters the apple through wounds, any means 
of control of the rot must look to the pre\·ention of injuries to 
the epidermis. Care must be taken to produce good, sound ap
ples and then the,,e ,hou:lcl be picked ancl handled in such a way 
as to avoid cuts and bruises. The apples should be stored 
where the temperatures are as low as can be rnaintainecl with 
safety from freezing. 

Bitter rot. This disease which does so much damage in some 
apple growing regions is caused by Glomorclla rufomaculans 
(Berk.) Sp. & von Sch., and is found occasionally in Maine, but 
its occurrence is so rare that it is not necessary to recommend 
special means for its control. Moreover it does not seem that 
bitter rot will do great damage under )Jaine climatic conditions 
if the recommendations with regard to the removal of cankers 
and spraying are followed as are given for the black rot fungus. 
Where hitter rot is prevalent spraying later in the season is nec
essary. Fig. 7 r 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. 

Brown rot. The brown rot of the apple is caused by 
Sclcrotinia fntctigcna (Pers.) Schroet., the same fungus which 
causes the destructive brown rot of peaches and plums. This 
decay of apples occnrs to some extent in "'.\Iaine and in some 
cases may do considerable damage. The fttngus spreads 
through the apple rapidly arnl 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. 72. Often when this rot 
takes pbce in storage, away from the light, the tufts of spores 
do not break out on the surface and the skin assumes a shiny 
black color. The apples become shrunken ancl wrinkled as they 
dry ancl in some cases these mummied apples hang on the trees 
over winter. It is these mummied apples which carry the fun
gus over from one year to another and for that reason all de-
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cayed fruit both on the trees and on the ground should be de
stroyed. 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 C ephalothccinm roscum Cda., Fig. 73. This is 
called pink rot on account of the appearance of the spots where 
the fungus grows out to produce 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 unin:
jured 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. 

Altcrnaria decay. A decay of apples caused by a species of 
Alternaria was first described from Colorado by Longyear.* 
This fungus entered the apple at the blossom end and produced 
a cobwebby growth of mycelium around the seeds. An Alter-
1zaria has been founcl a number of times associated with apple 
decays in Maine. This fungus usually occurs on injured places 
such as the blossom encl injured by insects or broken places in 
the skin. Associated with other fungi this Alternaria 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 
found 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 Alternaria differs sufficiently from a 
species of the same genus which has been found repeatedly on 
dead spots in apple leaves and on dead parts of other plants so 
that the two fungi can be distinguished readily in culture. The 
Alternaria 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 

*Longyear, B. 0. Col. Exp. Sta. Bui. 105_. 1905. 
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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. 

Phoma decay. This rot is caused by Phoma mali Schulz & 
Sacc., which is able to attack both wood and fruit. A more ex
tended account of this fungus is given in Bulletin 170 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. 
\i\Then the fruit is thoroughly invaded the pycnidia 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. 

Hypochnus decay. Eustace* has described a decay of apples 
in New York caused by a species of Hypochnus. A fungus 
·which agrees in certain characteristics with the one described 
by Eustace has been found here associated with a surface spot
ting or pitting somewhat like the Baldwin spot and Cylindro
sporium troubles of apples. The fungus which we have had in 
culture for 3 years has never fruited, although it has been grown 
on a variety of culture media and so it is impossible to state pos
itively that it is the same fungus which Eustace studied but it 
has the same kind of clamp connections of the cells of the my
celiurn and the fungus agrees in appearance with his descrip
tion. Inoculations with this fungus caused only a small sunken 
spot of decayed tissue at the point of inoculation. 

Fusarium decay. The examination of decaying apples from 
a large number of sources has frequently shown the presence of 
Fusari111n spores. In some cases Fusarium has been found 
fruiting on the surface of decayed fruit, the rather thick masses 
of spores giving a pink color, in other cases the mycelium has 
been found in the cavity around the seeds sometimes destroying 
the seeds. In the seed cavity it is either white or reddish in col
or. The spores ai·e produced in considerable numbers on this 
rnycelium. Fusarium is sometimes found associated with other 
fungi forming a thick felt-like growth over injured places on the 
surface of apples. From such a gro,vth on one apple one of us 
( L.) has isolated 8 different fungi, 4 of which, including one 

''Eustace, H. J., N. Y. State Sta. Bui. 235, pp. 123-129, 1903. 
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species of Fusariwm, caused complete decay of ripe apples upon 
inoculation from pure cultures. A study is being made of the 
apple decays caused by species of Fusarium and a detailed ac
count will be published soon in a bulletin of this Station. A 
Fusarium decay has been described from Europe by Osterwal
der,* but so far as the writers arc aware no sucb decay has been 
reported in America. In this investigation 3 forms of Fusarium 
have been isolated from decaying apples. and have been found 
to cause decay of both green and ripe apples. These have been 
grown in pure culture from one to two years and show such dif
ferences in cnltural characteristics as to make it seem probable 
that they arc different species. One of these bears considerable 
resemblance to F. putrcfacicns Osterwalder. but does not seem 
to be identical. One of the others has been found to cause 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 made for the control of 
these apple rots at this time. In a general way it may be said 
that the same methods which apply in the case of the well known 
apple decays ,vill probably go far toward the prevention of loss 
from these fungi. 

V crticillium dcW}'· 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 and ripe apples on inoculation. This fungus 
spreads through the tissues of ripe apples at as rapid a rate as 
Pcnicillium 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 ,\ecayed tissue has an 
odor and taste which is characteristic and rather pleasant, not 
unlike that of dried cocoanut. Cultures of the fungus on prune 
agar give the same odor. 

The causal fungus gro,ys readily and spreads rapidly in plates 
of prune agar. It produces large quantities of spores. The 
ma~ses of spores are white when young but become green with 
age. On the basis of the spores and of the manner in which they 

* Osterwalder, A. l;eber cine hisl1er nnbekannte Art der Kcrnohst
faule, verursacht durch F11sari11111 putrrfacien., Xn\·. ,pee. Ccntra111L 
Bald. Zweitc Abt. 13. 207-213: 3,,0-338. 1904. 
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are borne in culture this fungus has been classified as a species 
of V erticillium. It is possible that t'his fnngns, which is capable 
of causing a distinct decay, may be responsible for a part of the 
rot which is attributed to other fungi for when apples were in
oculated with it, the fungus rli<l not break out on the surface and 
produce spores. 

Endomyccs decay. In Bulletin 178 of this Station a new spe
cies of Endomyces is described which was found to cause a de
cay of ripe apples but which did not attack green fruit. This 
fungus is of interest not so much on account of its economic im
portance, but because it represents a genus new to America. 

Rhi:wpus 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 myceliurn forms a thick 
growth on the surface. The spores are borne in little capsules 
on the •~ncls of long stalks. \Vhen the spores are mature the 
whole mass becomes black in color. 

The black molds arc regarded as saprophytes as they are able 
to attack only ripe apples. They may cause considerable loss, 
however. To prevent this loss it is necessary to use the same 
precautions that are taken in the case of blue mold. 

Other apple rots. In the course of the study of apple dis
eases, fruit has been inoculated with a number of other fungi 
isolated from wood, leaves, or fruit of the apple in order to de
tcnnine ,vhether these fungi are ,apable of causing decay. 
Coryncwn fuliicolum Fckl., and a spt'cie,: of C_vtospura from 
cliseased wood, produced a small amount of decay; C oniothyrium 
pirina ( Sacc.) Sheldon, J' fi_1,fi osticta li111itcta Pk., Cladospori um 
lzcrbarzmi (Pers.) Link, and 3 uncleterminecl species of 
Aspergil!us, showed a little growth at the points of inoculation 
but did not ~pread to cau:-:e decay. One fungus which has been 
determined as Dcmatiuni pullulans DeBary has been found con
stantly associated with diseased apple tissues not only of the 
fruit but also of the leaves and woocl. On account of the con
stant asso,iation of this fungus with apple rots, it was tested 
by meam of inoculations but it did not cause decay. It may be 
possible, however, that when associated with other fungi the de
cay is hastened by its presence. 
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DISEASES OF THE WOOD. 

Canker and Twig-blight. The term canker has become such 
a general one as not to admit of easy definition. It is commonly 
used 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 
writers' opinion the term "canker" as ap.plied 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, -.vith the formation of new wood, followed by farther kill
ing of the living tissue. In early stages of development, cank
ers show a region of sunken discolored bark and it is only in 
later stages that the bark breaks away. Cankers have been de
scribed 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 which 
they do in different regions. In some cases, a fungus which 
causes a great amount of injury to the trees of one region oc
curs rarely or not at all in another region. 

The injury of apple trees through winter-killing is discussed 
on pages 384-387. Much of the disease of apple trees ,vhich 
2\faine orcharclists 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 injnry was too widespread and acted too quickly to be re
ganled as canker. There are a number of forms of winter in
jury ancl the frost canker is only one of them. The frost canker 
is a local injury which tends to heal over under favorable con
ditions for growth unless the new growth is killed by another 
period of low temperature before it has become hardened. In 
this way the frost canker may spread, or in other cases the in
jured bark may serve as a place for the entrance of a parasite 
which may then spread in the bark and outer layers of wood 
ancl kill a rather large area in a single year. 

So far as they have been investigated it has been found that 
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the organisms 1vhicb came canker of fruit trees in ~Jaine are, 
iu a large measure, wonncl parasites. They are unable, as a 
rule. to penetrate the uninjured bark but must enter through 
i1·ot111ds. In this sense, the places injured by freezing serve 
the same end as wounds of any other kind. However, it may 
be pointed out that cankers caused by fungi do not spread so 
rz,pidly as to kill trees in the short time which has been ob
served in the case of winter-killed tree, 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 usually spreads but a few inches each year 
forming true cankers, ancl the rough, blackened areas that are 
frequently seen 011 large branches often represent a develop
ment of several years. The living tissues attempt to heal over 
the wound by the formation of callus ancl in some cases with 
con,-iderable success. Often the parasite ceases to spread in the 
bark when the clry 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 sap
rophytes, grmv npon the dead bark. Tims it may be seen that 
while fungi which enter through 1vinter 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 
~Jaine orchards immediately follmving the ,vinter of 1906-7 
was due 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. \Vhere 
these have been neglected the diseased areas have spread from 
year to year and have done rnnch damage. often developing· into 
tn1e cankers. 

There are many otl1er wounds than those caused by freezing 
through which parasitic fungi may enter. Uy 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 clone. ln many 
cases, however, the spores of parasitic fungi are carried to 
wound,. This is especially liable to be the case \\·hen diseased 
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branches are allovied to remain on the trees, or olcl 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 
are carelessly placed in position; in some cases hail-stones split 
the bark of small branches. Care should be taken to avoid any 
injury which is within the control of the orchardist. Wounds 
are sometimes kept from healing onr by the woolly aphis which 
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. 

:'.\Iaine 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 phacr\opsis malorum Pk.; the bitter rot fungus occurs only 
very rarely in this region; J1 yxosporium corticolum Edgerton, is 
very common and apparently does some damage although it does 
not seem to be a very active parasite ; Coryncum f oliicolum 
Fckl.. and I'lzoma mali Schulz & Sacc., have been described in 
Bulletin 170 of this Station as causes of disease in this State; 
Cytospora sp. may cause some clamage but it is not extensive. 
The European apple canker caused by V ectria ditissima Tul. 
and the blister canker, Nummularia discreta Tu!., may be pres
ent in the State but they have not been observed. 

Closely associated with canker caused by fungi is the killing 
back of small branches and twigs caused by the same organi_sms. 
In searching orchards in the State for cankers we have found 
this dying, back of the branches and water-sprouts much the 
more common of the two. The fruiting bodies of the same 
fungi have been found on both, and cankers on larger limbs 
have been found repeatedly which apparently started from the 
disease following back on a smaller branch or twig. Inocula
tions with canker producing fungi early in the spring show that 
they are capable of killing the young twigs very rapidly and 
nm back a considerable distance in a single season. A twig 
blight may be caused by the pear blight bacillus, but pear blight 
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is rather uncommon iin Maine. Moreover the entire absence 
of the characteristic "fire blight'' has been noted repeatedly on 
pear trees growing within ancl alongside of apple orchards af
fected with the fungous twig blight. 

In many ways the dying back of small branches is like th~ 
developn:ent of canker. The fungus may spreacl back only a 
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.* We have observed the same thing 
where young nursery stock has become infected through wounds 
made in cutting back when set. Twigs ancl limbs affected in 
this way should be cut off well below the diseased portion and 
the wounds protected from farther infection. 

S pharropsis cankrr. 'The canker caused by the black rot fun
gus. S phacropsis malmuin Pk., is ,yiclcly distributed in l\Taine. 
This (isease is known as "The K cw York Apple-tree Canker," 
because it \\ as first described from New York.** This fungus 
causes the Llack rot of the fruit and a leaf spot as well as the 
disease of the wood. 

The aprwarance of different early stages of cankers caused by 
this funguc is shown ;in Figs. 74, 75 and 76. The dark colored, 
cracke:I Lark of the older, central parts, some of the small, 
black pycnidia or ,pore bearing bodies, and the crack between 
the healthy and diseased bark are shown in Fig. 74. This also 
show"-, somewhat indi~tinctly, where cracks have formed be
t \Yc:en the healthy and diseased bark at the encl of each growing 
srason for at least 3 years. In this and in Figs. 75 and 76 
infection probably took place on a smaller twig or branch and 
folknvecl back to the larger branch as suggested by the small, 
dead stnbs. It is not a! ways possible to see the extent of each 
season's growth on acconnt of other fungi and lichens growing 
over the dead bark. 

The fungus attacks either young or olcl branches and the 
amount of damage depends on the amount of bark and adjoin
ing surface portions of the woorl which is destroyed. In some 

*The rnannn in which young twigs and fruit-spurs become iniectcd 
by fungi is a matter which needs farther inYestigation. 

**Paclclock. ·wendell, N. Y. Exp. Sta. Bul. 163, 1899. 
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cases a branch may be girdled in a short time and death of that 
branch results, but in other cases the canker spreacl·s for years 
on one side of the branch before it is completely gircllecl. The 
other sicle of the branch in such a case may become somewhat 
enlarged. 

To control this canker, the orcharclist should remove all dead 
branches, and all old neglectecl trees such as one frequently sees 
along the roads and burn them. Branches which show bad can
kers shoulcl be mt off back of the canker and burned. In the 
case of young cankers, the branch can frequently be saved by 
cutting away the diseased tissue clown to healthy wood, disin
fecting with a solution of copper sulphate, one ounce to one 
gallon of water, or corrosive sublimate, one part to rooo 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 cle
stroyecl, 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 canlwr. 'l'his canker caused by the fungus which 
causes bitter rot of the frnit is of rare occurrence in l\faine. 
On the dead hark the fungus produces little black pustules from 
which, when they are 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 cliseasecl 
bark of a young tree caused by inoculation with the bitter rot 
fungus is shown by Fig. 77. 

Myxosporium canker. The fungus causing this disease has 
been much confused in the past with Sphaeropsis malorum. 
Edgerton's* study of the fungus has shown that the two are 
entirely distinct. This fungus is of very frequent occurrence 
in l\Iaine, but its economic importance in this State is somewhat 
in doubt. So far as observed the damage which it does is con-

*Edgerton, C. W. Two littk known Myxosporiums. Annales :\Iy
cologici VI: 47-52. 1908. 
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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 hark is separated from the healthy bark by a sharp line 
and is qmken as is shmvn in Fig. 78. The appearance of these 
branches is very characteristic and they can be recognized by 
one wbo has become somewhat familiar with the various can
kers and twig blights. without micro~copic examination of the 
fungus. There i,; some reason to believe that the fungu~ is not 
a very active parasite and it may be possible that such diseased 
branches have been inj11rio11sly affected l,y some other agency 
before the attack of thi,, fnngus.* 

Cory:zc11111 and I'homa cmtlccrs. 111 the examination of apple 
cankero, the spores of Cory11cum foliicoi11m and Phoma mali 
have been found of q11ite frequent ocrnrrence. [noculation 
experiments in 1909 provecl that both of lhese fnngi were capa
ble of causing disease of healthy bark of apple branches. For 
a detailed account of the study of these fung1 the reader is 
rcferre, 1 to Bulletin 1 70 of this Station. The appearance of 
different stages of Curyneum cankers is shmrn in Figs. 79 
and 80. 

Cytosj'.,ora ccwl,cr. A species of Cytospora has frequently 
been found on small branche, which have been killed back but 
no true cankers have been seen. Those lesions observed have 
much the same appearance as has been < lescribecl for branches 
on which Jlyxosporo£11m is found. After a little experience 
one can distinguish the t\rn fungi on the hark without the aid 
of the microscope. 

fn Bulletin 19r of the New 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 ;\[aine has been isolatecl, grown in pure cul
ture where it fruits abundantly. and inoculations have been 
made in small branches in the orchard. The fungus made only 

*The iungus has been isulatcd from such diseased branches and has 
been grown in this laboratory upon sterilized apple wood and bean pods 
for scyeral months. Spores wne produced in the cultures about one 
month after the fungus was transierred fmm plates tn bean pod 
tubes. Some inoculations han· been made and the results of these 
will be giwn in a later publication. 
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a slight development in the injured tissue at the points of inocu
lation, while inoculations made the same day 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 am31louorus (Burri!) DeToni., 
which has been reported as causing a great amount of damage 
in apple orchards in other states, has not been found in J\faine, 
though careful search has been made for it. Almost none of 
the characteristic twig blight or "fire blight" on the pear which 
fr 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. 

Crown Gall. Apple trees, particularly nursery stock, some
times have galls or knots which 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 number of plants 
which are closely related to the apple and also on other plants 
\Yhich are not closely related. 

In the earlier studies of this disease the cause was not under
stood. Injuries to the roots and unfavorable conditions of soil 
and moisture were advanced as causes of the trouble. Experi
ments were carried on in a number of places, however, which 
demonstrated that the disease is communicable. 

Recently Smith* and Townsendt have studied crown gall on 
a number of plants and they have been able to prove quite con
clusively that the crown gall of the apple is of bacterial origin, 
caused by the organism Pseudomonas tumefaciens Erw. Smith 
and Townsend. 

The organism was first isolated from galls on the Paris daisy 
and 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 lead to the isolation of organisms 

* Smith, Erwin F. and Townsend, C. 0. _\ 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, X. S. (Abstract) 29: 273. 

1909. 
27 
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from the galls of peach .. hard galls of apple. hairy root of apple, 
hops, rose, and chestnut, which ,,·ere found to be very similar 
if not identical with the organism fron1 the daisy. 

The fact that crown gall of the apple is now definitely known 
to be caused by a parasite which also cause:-; 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 land 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 are grown rather closely in 
the nursery row. When affected trees are set in the orchard, 
new galls develop from year to year and in many cases the trees 
weaken and die. Little goocl is accomplished 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. 
It is best to secure apple trees from nurseries which are free 
from the disease, but in case diseased trees are received they 
should be destroyed. In the rnltivation of orchards in which 
trees affected with this disease are known to occur, care should 
be taken that healthy trees clo not become infected through in
juries near the surface of the ground. 

Wood destroying fungi. It is a well kno,vn fact that the 
heart wood of apple trees i~ often decayed. In many cases the 
extent to which the ,vood has been destroyed is not realized by 
the owner of a tree until it is blown over by a heavy wind and 
it is found that only a thin shell of sap ,vood remains. Such a 
condition is shown in Fig. 82. 

It is not so generally understood by orchardists that this decay 
is caused by the growth of fungi. In some cases the mycelium 
of a fungus may grow on the interior of a tree for years before 
there is much evidence of its growth on the outside. Then after 
the mycelium has stored ur a sufficient amount of food, the 
fungus produces its fruit. In many cases these wood destroy
ers belong to the bracket or shelf fungi of which a number of 
species have been reported on the apple. Very frequently the 
wood of apple trees is badly decayed before the fungus fruits 
and then it is too late to apply a remedy to the tree. 

\Vood destroying fungi enter the wood of trees through 
wounds which may be caused in various ways. Some of the 
common ,mys are barking hy machinery in cultivation and in-



juries by snch 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 snch broken and splintered branches and 
in removing them long- stubs should not be left which will be 
slmv 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, ancl 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 ,vottncl if protected will heal over without in
jury to the tree, while even a short stub ,vill neyer do this, 
although the wound made is much smaller. :i\Iuch 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 wound 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 be a matter of prevention 
and not of cure. 

GENERAL TREAT.:\iENT FOR APPLE ORCHARDS. 

\Vhile the enemies of the apple are numerous and varied, by 
far the larger part of them may readily be held in check by 
spraying ,vith the more common insecticides and fungicides, and 
often, by a combination of materials, several enemies may be 
met with one application. There should, however, be a definite 
purpose in view for every application. The mere fact of spray
ing is not enough. It is important that the orchardist know 
why and how, and when to spray or otherwise combat his ene
mies. Beneficial insects should be recognized when seen, and 
should be protected and encouraged. 

While spraying is beneficial and should be practiced by all, 
it should be supplemented by thorough orchard sanitation. No 
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<lead or diseased limbs, cankers, or mumified fruit should be al
lowed 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 :c;erve as breeding places for fongi or for insects. The 
good effects of cultivation in the orchard are by no means con
fined to those which tend to make available the food supplies 
contained in the soil and to the conservation of moisture. It 
also assists materially in the control of the fungous and insect 
pests of the orchard, particularly the latter. 

The time of spraying will depend upon the purpose in view, 
but in 110 case should spraying be done when the plants are in 
foll bloom. Spraying at this time will often interfere with the 
fertilization of the flowers, and consequently reduce the crop of 
fruit; while there is much needless destruction of bees and other 
beneficial insect~ which work l1pon the flowers. 

Insecticides and fungicides are more effective if applied in a 
liquid rather than in a dry form, since they adhere to the foliage 
better. Sprinlding is not spraying. The best results are ob
tained from the use of a fine spray or mi.st forcibly applied to 
the foliage ; and so far as possible, it should reach the under 
side of the leaves. A fine mist is preferable to a coarse spray, 
as there is much less ,vaste of material and much less clanger of 
injury to the foliage. A single dash of the mist is better than 
continued soaking, as in the latter case the material gathers in 
drop~ and runs off or injures the foliage. 

As has already been pointed out ( p. 383 '), 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 the 
only spray used on orchard trees for the control of fungous 
diseases. \i\Thile 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 
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of apples are susceptible to spray injury, or bor<leaux injury 
as it is frequently called, especially if rainy, damp 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 
Maine orchardists. In too many cases the fact that many varie
ties (see list on p. 389) are seldom, if ever injured by bordeaux 
mixture has been entirely overlooked. Neither has it been 
understood that the danger from bordeaux mixture can be min
imized largely, in many seasons, by applying the spray only dur
ing periods of bright, sunny weather, and avoiding its use, if 
possible, when there are several, successive, cloudy, rainy days. 

However, there has been and is a demand for a fungicidal 
spray which will control the various plant diseases and still cause 
no 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 used 
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 i11 no way be construed 
as advising against the itse of bordeaux mixture where it has 
always been used without injury in the past or with those 1;arie
ties of apples which the experience of others indicates that there 
is little or no danger of bordeaux producing any injurious effects 
on the fruit or foliage. Apple scab is the greatest factor to be 

* Scott, Vv. M. Self-boiled Lime-sulphur as a Promising Fungicide. 
Bureau Pl. Ind., U. S. D. A., Cir. I, pp. I-IS. Igo8. 
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considered in Maine orchard spraying for fungous diseases, and 
in the experience of the writers bordeaux is, as a rule, more ef
fective 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 at
t<"mpt to avoid spray injury on those varieties of apples upon 
which it is likely to occur. Even with these it is recommended 
that bordeaux mixture still be used 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 re
ceived a spring application of the more concentrated lime-sul
phur wash for insects before the buds begin to swell, the early 
application of the bordeaux is probably unnecessary. 

THE PREPARA'J'ION 01' SPRAYS. 

There is no part of the management of an orchard which 
requires more intelligent and careful work than the preparation 
and use of sprays. If the owner cannot attend to this part of 
the work hirnself he should put it in charge of some thoroughly 
competent person. '.VT any failures from spraying have resulted 
from the fact that the 5prays were not properly made and ap
plied. The formulae given should be followed with care, the 
operator first satisfying himself that he understands each step 
of the process before attempting to prepare a quantity of spray
ing material. All material shoulcl he carefully weighed and 
measured. 

S1J:\iMAkY OIi 'fkEAT)lENT. 

The treatment of apple trees at various times during the sea
son ancl the purpose of the same may be briefly stated as fol
lows: 

A. Lime-Sulphur (Formula 4 dilute for winter strength, 
page 432), before buds begin to swell. For oyster shell bark 
louse or San Jose scale. ( For apple scab alone nse Formula 
I, or ..J- diluted as above.) 

B. Tanglefoot, smear on bands of tarred paper about the 
trees early in spring. ]<'or canker worm. 

C. Use combination Formula 16 (Lime-sulphur diluted to 
summer strength and lead arsenate) or combination Formula 
I 5. or I 3 ( Bordeaux and Paris green). or I 4 ( Bordeaux and 
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lead arsenate), as soon as the buds open, before blossoming. 
For apple scab, leaf spot, rot; and for bud moth, canker worm, 
tent caterpillar and forest caterpillar. 

D. Repeat C as soon as the blossoms have fallen. For 
scab, leaf spot, rot, canker worm, tent caterpillar and codling 
moth. 

E. Repeat D after about IO days or two weeks. Formula 
1 or 4 may be used instead if the insects have been controlled 
by the earlier sprays. 

F. Bordeaux mixture (Formula I), or Lime-Sulphur (For
mula 3 or Formula 4 dilute to summer strength, p. 432), two 
weeks after the last treatment if the season is very wet. For 
scab, leaf spot and rot. 

The tent caterpillar, forest caterpillar and canker worm must 
be met early, (just as soon as they appear), in order that spray
ing shall be effective. 

Kerosene emulsion ( Formula 7) applied in June, when the 
eggs first hatch, is an effective treatment for oyster shell bark 
lice. It is also destructive to plant lice when these appear. 

For summer spraying of varieties resistant to spray injury 
use 3-3-50 bordeaux mixture, Formula I. For more tender 
Yarieties self-boiled lime-sulphur, Formula 3; home-cooked 
lime-sulphur, Formula 4, diluted to summer strength, or com
mercial brands of lime-sulphur diluted to summer strength, are 
suggested. \Vhere scab is very preyalent or spraying has been 
neglected in the past it is advisable to substitute for the first 
~praying with lime-sulphur an application of 5-5-50 borcleaux 
made a little earlier in the season before the leaf buds open. 
It is daime(l by thos~ who have experimented with home-cooked 
or commercial lime-sulphur diluted to winter strength and ap· 
plied just before the leaf buds open that they are also very 
effective in killing the spores of fungi on the twigs in addition 
to destroying scale and other insects. 

CuuuRB. 

T f the curculio and the apple maggot are present practice 
clean cultivation, plowing about three times during the season, 
beginning in June if the curculio is present or in July if only 
the maggot is troublesome; the last plowing to be made after 
the fruit is gathered. 
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GA'r'HER!KG \VrnoFAtLS. 

As both the larva of the curculio and of the maggot are found 
in the small apples and later leave these to pupate in the earth, 
it is highly important to rake up frequently all windfalls and 
destroy them. This means not only the larger apples but even 
those which are no larger than a pea. \Vhere sheep or hogs 
are pastured in an orchard the trouble of gathering windfalls 
by hand is avoided. 

:\IATERIALS Us1m IN FrGH'fING APPLE ENEMU:S. 

CAUTION: The .following formulas are for use on the 
apple. In man3• cases they arc not adapted for more tender 
plants. Keep all poisons carefully labelled a11d out of the reach 
of childre11 and animals. 

BORDitAt;X :\IJX'fl_'RE, FORMULA T. 

Copper sulphate ( blue vitriol) ..... . 
Fresh stone or lump lime ......... . 
Water .......................... . 

3 pounds 

3 
50 gallons 

It will be noted that the bordeaux mixture here recommended 
i, only three-fifths as strong as that commonly used on potatoes 
in this State and formerly recomrnenclecl by this and other Sta
tions for use upon the apple. This is because later work has 
shown that the weaker bordeaux 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 fornmla should still be used 
upon potatoes, and upon apple trees before the buds open. 

:d eta] vessels should not be usecl in the preparation of bor
cleaux mixture Empty kerosene barrel.; with one head re
moved (50 gal. capacity) are more commonly used, but larger 
\\·ooden tanks are frequently employed. For convenience these 
should hold multiples of 50 gallons. or han the capacity in 25 
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 ,Yith half of the water. It is neces-
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sa ry to strain the milk of lime solution after slaking.* This 
i:., 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 borcleaux as 
an insect poison the required quantity may be wet up and 
washed through the strainer with the lime. 

\Vhen ready to use the mixture, the dilute lime and copper 
sulphate solutions are quickly mixed together and thoroughly 
stirred. This may be clone 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. N e'uer pour concentrated milk of lime and copper 
s1ilphate 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 bordeaux is required stock solutions and, if possible, 
the elevated mixing paltform should be resorted to. 

Stock solutions. When lime and copper sulphate are com
bined in the form of borcleaux 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-

* The most satisiactory strainer that the writers haye eyer used is 
constructed as follows: 1Iakc 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 \,ox is sawed off at a considerable angle, 
making one side mnch shorter than the other. No. 50 brass wire strainer 
cloth is then tacked secnrely oycr this end. (Pieces of discarded wire 
screen cloth used on the machines in paper mills are excellent for this 
purpose but arc 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 completed 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. \Vith a little care such a screen ne\'Cr troubles 
with clogging as the wire bottom is placed at such an angle that the 
solid particles are continnally wa,hccl to the lower side of the screen 
leaYing the remainder unclogg-ccl. 
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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 rpade up so that each gallon when thoroughly 
stirred carries a known amount 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 botto11i of the cask, before 
dipping out any of this stock solution, otherwise the first will 
carry less than a pound to the gallon and the last more. In 
another 50-gallon barrel suspend 50 pounds of copper sulphate 
crystals in a sack close to the top, and then fill the barrel with 
,vater. 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 mo pounds of material instead of 50 in each 
50-gallon barrel. 

To prepare the mixture from the stock solutions, assuming 
tbat 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 
clip 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 r ;½ gallons of each to 50 gallons of mixture. 

E!c,:atcd mixing platform. l\Iuch of the labor of making 
bordeaux may 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 
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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 
user, but it should be large enough to accommodate the barrels 
for the stock solutions and dilution barrels, and leave sufficient 
room to move about; IOXJ2 feet is large enough for most places. 
Fig. 83 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
gdher will contain enough liquid to fill the spray tank. That 
i,., for a roo-gallon tank 2 so-gallon casks will be required for 
dilution purposes. For a 200-gallon tank 4 so-gallon casks 
may Le used. The dilution barrels are placed on the extreme 
front eclge of the platform. A hole should be bored in a stave 
close to the bottom of each of these barrels. This hole should 
be large enough so that at this point a piece of rubber tubing of 
an inch or more internal diameter can be attached. The attach
ment may be made by screwing a short piece of brass pipe into 
the hole in the stave and sliding the rubber tube over the por
tion that projects outside. For addecl security against leaking 
Zl brass lock-nut with rubber washer may be screwed up against 
both imide ancl outside of the stave if the hole is not too close 
tc, the bottom. The rubber tubing should be long enough to 
reach well above the top of the clilution barrels ancl while the 
latter are being filled the free end should be held by means of 
a string tied around the tube near the encl and hooked over a 
nail driven into the top encl of one of the staves. 

\Vhen 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 ends of the 
tubes from their support and inserts them quickly in the opening 
in the top of the spray tank. In this way the tank is rapidly and 
easily filled, and the best possible conditions supplied to secnre 
a high grade mixture. In Fig. 83 the hose from the two bar
rels on the right are let down as in filling the spray tank. On 
the next barrel to the left the hose is hooked up as already <le
scribecl. In place of the hose large iron or brass faucets may 
be screwed to the bottom of the barrels and so arranged that 
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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. 

\Nhere 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 emptied before cold 
weather. Where 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 and connected with the 
water supply with a :lead pipe. 

UORDEAFX MIX'fl'Rl( WITH IRON S'l'ICKER, FORMULA 2. 

Copper sulphate (blue vitriol) ..... . 2 pounds 
Iron sulphate ( copperas) .......... . " 
Fresh stone or lump lime ......... . " 
Water to make .................. . 50 gallons 

This formula is proposed and recommended by Dr. A. D. 
Selby of the Ohio Experiment Station. It has not been used 
by the writers in Maine, but Doctor Selby 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 
tfian is provided by standard bordcaux 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 potatoes indicate 
that the spray is efficient. Th,· iron sulphate is not considered 
a fungicide." 

Where spray injury upon apple trees is experienced and the 
orchardist does not wish to go to the trouble of preparing hi~ 
own lime-sulphur sprays or go to the expense of purchasing 
the prepared brands of lime-sulphur, a trial of this modified 
form of bordeaux mixture is suggested. 

* Selby, A .. D. Ohio Exp. Sta. Bui. 2q, p. 3.58, r9ro. 
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Lime-sulphur spra31s. The orchardist who desires to use 
lime-sulphur compounds for summer spraying may choose one 
of the following: a self-boiled lime-sulphur, a home-cooked, or 
a factory-cooked concentrated material which 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 and 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 
,vhich seem to equal the home-cooked in efficiency and in free
dom from the production of spray injury if used in sufficient 
dilution. On the other hancl, 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 Llll1E-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. 391: 

"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 

* Scott, W. M., Bureau PL Ind., U. S. D. A., Cir. 27, p. 3. HJ09. 
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should first be worked through 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 
oycr, the mixture should he diluted ready for spraying, or at 
least enough cold water added to stop the cooking. Five to fif
teen minutes arc 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 and 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 
tc stand as a thick paste the sulphur continues to unite with the 
fone, and at the encl 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 divided sulphur in mechanical mix
ture with the lime is clepencled upon for the fungicidal action 
n1ther 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 
,1·ash all of the particles of sulphur through the strainer. The 
form of strainer, with :t:he sharply inclined bottom, clescribecl in 
the foot-note on p. 425, is nry satisfactory for this purpose. 
}Iaine lime is rather slow to heat up but slakes well and thor
oughly after it is once started. Therefore, when employee! for 
this purpose a few clippers of hot water may be used at first to 
start the lime off briskly. [ f all hot water is used there is some 
danger of bringing too much sulphur into solution and injury 
to 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 sec that it is constantly and thoroughly 
agitated while being applied. Otherwise much of the suspended 
sulphur will settle to the bottom. 

H omc-cookcd conccntratrd 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. Defore doing so it would be well to obtain and read 
Bulletin 99 of the Pennsylvania Station, State College, Pa., and 
Bulletin 320 of the Ne,v 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 
8. Lomb Optical Co., Rochester, N. Y. A pamphlet describing 
their use comes with the instruments, or may be obtained free 
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 adapted from 
a paper read by Professor Whetzel before a recent meeting of 
the New York State Fruit Growers' Association, and is based 
on the recommendations of Professor Cordley of the Oregon 
Station, who has probably done more than any one else to de
velop lime-sulphur spraying for fungous diseases, especially on 
the Pacific coast.* 

HOME-HOlLl\D CONCJ£N"l'RA'l'ED LlME-SULPHUR, 110Ri\IL:LA 4. 
Sulphur (best finely ground) . . . . . . . r 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 add 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 and then after the sediment has been 
allowed to settle pour off the clear, amber liquid which should 
be approximately 45 gallons and test about 30° Baume. The 

*Corclley, A. B. Oregon Exp. Sta. Bui. 1o8, p. 16, 1910. 
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liquid 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 hydrometer should be taken at the general sur
face of the liquid 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 clensity accord
ing to the Baume scale for ,,inter and summer spraying of apple 
trees. Only the dilutions inclicatecl in the right-hand column 
shonld be nsecl for trees in leaf. 

'I' ABLE l"OR DILUTION OF ,'.ONCJ~N'fRA'l'I~D STOCK SOI,U'I'IONS OF 

VARYING DENSI'I'TF,S. 

Stock Solution vVinter Strength Summer Strength 
Baum(: Scale Leaves Off. Leaves On. 

Reading. Dilution. Dilution. 
320 I-I2 r-30 

~Io I-II r-29 

300 I-IO 1-28 

290 I-91/z r-27 

28° r-9 1-26 

270 r-8¼ r-25 

26° r-8 1-24 

250 I-71/z 1-23 

240 1-7 l-22 

230 r-6¼ I-21 

22° r-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 1300 to 1500 gallons of spray, is remembered, it will be 
seen that home-cooked lime-,-tilphur is considerably less expen
sive than bordeaux mixture. 
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Commercial concentrated lime-sulphur. During the past two 
years several firms have placed on the market different brands 
of concentrated lime-sulphur similar to the home-boiled article. 
Quite a number of these have been tested experimentally and 
as a rule these have given quite favorable results when com
pared with the latter. While directions may be furnished with 
the commercial brands, they should always be tested with the 
hydrometer and the dilutions made on this basis, using the 
table given above. 

"Variations in the degree of concentration of the commercial 
lime-sulphur mixtures may occur with different barrels of the 
same brand. Some companies compounding these sprays have 
apparently not been able to produce a wash of definite strength 
or have failed to realize the importance of maintaining a uni
form grade for their product."* 

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 added 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 
should 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. 

FORMULAS FOR INSECTS WHICH CHEW. 

Formula 5. PARIS GREEN. 

Paris green . . . . . . . . . . . . . . . . . . . . . ½ pound 
Lime (unslaked) . . . . . . . . . . . . . . . . . 3 pounds 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 gallons 

The standard remedy for the destruction of insects which eat 

*Parrot, P. J., N. Y. Exp. Sta., Bui. 320, p. 423, 1909-
28 
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the foliage or fruit. The lime is added to prevent the Paris 
green from burning the foliage. Slake the lime in a little water, 
make into a thin paste and strain. \Vet the Paris green with 
a little water and make into a thin paste. Mix the lime and 
Paris green and acid the remainder of the water. 

Formula 6. I,EAD ARSENATE. 

Lead arsenate .................. . 
\Vater ........................... . 

2 pounds 
50 gallons 

Arsenate of lead acts slower as a poison than Paris green. 
It has the advantage, however, of remaining longer in snspen
sion in water, of not burning the foliage and of adhering better 
than Paris green. l\T ake a smooth thin paste with the poison 
ancl a little water and acid the remainder of the water and stir 
thoroughly. In our own practice this is preferred to Formula 5. 

FOR::\1ULAS J!OR INSECTS WHICH SUCK. 

}'orrnnla 7. KEROSENE E::\1 UI,SlOK. 

Hard soap ..................... . 
Boiling water .................. . 
Kerosene ........................ . 

¼ pound 
I gallon 
2 gallons 

To prepare, dissolve one-half pound of soap in one gallon 
of soft water by boiling; when well dissolved and still boiling 
hot, remove from the fire and aclcl two gallons of kerosene, and 
agitate at once as briskly as possible. The emulsion is more 
readily made if the kerosene first be heated by immersing the 
vessel containing it in a larger vessel of boiling water. Never 
heat the kerosene over a direct fire. 

If large quantities are being made, a good way to emulsify 
is to use a force pump and spraying nozzle ancl pump the mix
ture as forcefully as possible back into the vessel containing it. 
If the emulsion is properly formed, the whole mass will appear 
much like whipped cream ancl will mix readily in water withcmt 
a film of oil rising to the top. 

As soon as emulsified, add twenty-seven gallons of water ancl 
use at once. This will make thirty gallons of the mixture, and 
such an emulsion will be one-fifteenth oil ( or a 7<;!0 emulsion). 
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This is the strength ordinarily used for the destruction of in
sects upon plants. For larger or smaller quantities, prepare 
in the same proportions. 

Sometimes the emulsion is not perfect and a little oil rises 
to the top. ln such cases, if the last in the barrel or tank is 
pumped out upon the foliage, it is likely to burn it. So it is 
advisable, unless the emulsion is of good quality, to throw out 
the last few gallons, making no use of it. 

It is best to dilute and apply kerosene emulsion as soon as it 
is prepared. 

Avoid using alkali or any hard water in making the emul
sion, as it will cause the oil to separate and rise to the top. Any 
clean, soft water will usually give good results. 

Formula 8. MISCIBLE OILS. 

There are several miscible oils upon the market which may 
be added directly to water forming a milky emulsion at once. 
In the preparation of any of these, such as "Scalecide," or 
"Target Brand Scale Destroyer" or "Killoscale," add the oil 
directly to the water with a little stirring. One gallon of the 
miscible oil in 30 to 50 gallons of water will make a mixture, 
which in most cases will be strong enough to kill plant lice, if 
thoroughly applied. 

Formula 9. WHALE-OIL OR FISH-OIL SOAPS. 

The so-called whale-oil or fish-oil soaps which are quite 
extensively usecl for the destruction of plant lice, will usually 
be effective if thoroughly appliccl in the proportion of one pound 
of the soap to each six or eight gallons of water. There are 
numerous brands of these soaps upon the market. Among 
those that have been used quite successfully are Good's \Vhale
Oil Soap and Dowker's Tree Soap. 

Formula IO. SOAP SOLUTION. 

Washing powder . . . . . . . . . . . . . . . . ;½ pound 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 gallons 

The soap dissolves readily in the water. 
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Formula Ir. TOBACCO DECOCTION. 

Tobacco stems or tobacco dust ... " . . 2 pounds 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . 4 gallons 

Put the tobacco in the water, enough to cover, which may be 
either cold or hot. Place over the fire and when the water has 
reached the boiling point, remove some of the fire and allow 
the water to simply simmer for fully one hour, when the liquid 
is ready to be drained off, diluted to the above proportions and 
applied. Boiling violently drives off the nicotine. 

If whole-leaf tobacco is used, prepare as above, using one 
pound of tobacco to each four gallons of water. 

No lime or other alkaline substance should be added to the 
tobacco while cooking. Apply at once, or within a few days 
after making if possible. 

Blad: Leaf-There is nothing to do in the preparation of 
Black Leaf except to thoroughly stir the contents of the can 
before pouring out any quantity for dilution. In most cases 
one gallon of the Black Leaf will be found sufficient for each 
seventy gallons of water. But if in the treatment of any louse 
this does not seem sufficient it may be used in proportion of 
.one gallon to sixty or sixty-five gallons of water. Careful 
sprayers have usually succeeded in killing plant lice with this 
preparation in the proportion of one gallon to each one hun
dred gallons of water. Thoroughness of application is of as 
much importance as the strength of the material used. 

Formula 12. CAUSTIC SODA. 

Caustic soda..................... 1 ounce 
\Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 gallons 

The soda dissolves readily and may be used in any amount 
desired. It is a strong caustic, however, and must be used with 
care, and only when the trees are dormant. 

FORMULAS FOR COMBINED INSECTICIDES AND FUNGICIDES. 

Make a smooth paste of the poisons and a little water, add to 
the Bordeaux mixture and stir thoroughly. Apply at once. 

Formula 13. 
Paris green .................... . 
Bordeaux mixture (Formula 1) ... . 

¼ pound 
50 gallons 
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Formula 14. 
Lead arsenate .................. . 
Bordeaux mixture (Formula 1) ... . 

Formula 15. 
Lead arsenate .................. . 
Self-boiled lime-sulphur (Formula 3) 

Formula 16. 

1-3 pounds 
50 gallons 

1-3 pounds 
50 gallons* 

Lead arsenate . . . . . . . . . . . . . . . . . . . r-3 pounds 
Home-boiled lime-sulphur (Formula 

4 diluted to summer strength, p. 
4~2) . . . . . . . . . . . . . . . . . . . . . . . . . . 50 gallons* 

HOW TO SPRAY. 

To do really good and effective work m orchard spraying 
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 
nght distance removed from the leaves he as 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. In large orooards three men can usually 
work to advantage,-one to drive the team and work the pump, 
the others to handle the nozzles. 

* Paris green should never be used with lime sulphur. Lime sulphur 
and arsenate of lead should not be used in gas sprayers in connection 
with carbon dioxide gas, since by chemical action of these ingredients 
1pon each other arsenic is set free which may injure the foliage. 
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SPRAYING APPARATUS. 

Pumps: Regardless of the style or size of the pump all 
working parts which come in contact with the liquid should be 
of brass or bronze. To do good spraying it is necessary to 
have high pressure, IOO pounds or more per square inch, hence 
it is essential to have a pump of sufficient capacity to do the 
required amount of work with case. 

Barrel pumps: For small orchards, and particularly where 
gener;;J farming is carried on, the barrel pump worked by hand 
i.o probably the most satisfactory. It may be mounted on a 
two-wheeled cart and with slight alterations in hac,e connec
tions may be used for spraying potatoes and 0th.er field and 
garden crops. The pump should have a large air chamber to 
maintain a constant, steady pressure. Good barrel outfits com
plete for orchard spraying may be obtained for from $20 to 
$30 or even less. For larger spraying operations where it is 
desired to avoid the expense of power machines a large size, 
double action, two cy:lincler hand pump may be ohtainecl at 
so mew hat greater expense. These arc operated by either one 
or two men and arc usually mounted on a four-wheeled wagon 
with a r 50 or 200 gallon tank. 

Geared or traction _s/naycrs: Sprayers with the pump actu
ated by a gear attached to the axle or by chain gear from the 
wheel of the cart as the apparatus is drawn along are quite 
generally· and successfully used on Maine potato fielcls. Cer
tain makes of this type of machine are equipped 'Nith an orchard 
spraying attachment. They are not rernmmendecl as practi
cable for orchard work, particularly on :large trees, on account 
of the tendency for the pressure to nm ,:]own when in use and 
not in motion. 

Gasulcnc sprayers: For the large orcharclist where some 
thousands of trees must lie sprayed in a very short time some 
form of power sprayer capable of furnishing two or four lcarls 
of hose with constant high• pressure is absolutely essential. 
They are economical in time, labor and material. ,Vhile each 
style of power sprayer has certain advantages, the gasolene type 
,Yith the engine, pump, anrl tank mounted on a frame on low 
wheels is most generally usecl where the Janel is not too rough. 
Improvements in engine construction have removed many of 
the former objections to this type of machine. Both air and 
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water cooled engines are said to be satisfactory-the writers 
prefer the latter. 

Compressed air and gas sprayers: \i\Thile not power sprayers 
in the sense that the gasolene machines are, sprayers run by 
means of compressed air or gas answer the same purpose in 
that they provide a constant pressure without the aid of hand 
labor or traction power. 

The compressed air type consists usually of two horizontal 
cylinders which may be closed air tight.* One is for the liquid 
and the other for the compressed air, and the t\vo are connected 
with a pipe having a shut-off. This valve is closecl and air 
pumped into the air chamber till a pressttre considerably greater 
than that desired for spraying is reached. In use the valve is 
gradually opened allowing the pressttre to escape into the cham
ber containing the spray ancl thus force it out through the hose 
and nozzles. Apparatus of this nature is adapted to steep, 
rough land. Some of the objections to it are that the mixture 
is as a rule not properly agitated, ancl it is necessary to purchase 
an air-compressor to be nm either by a gasolene engine or some 
other power. 

Compressed gas machines run on the same principle as the 
compressed air sprayers, but in this case the power is supplied 
in relatively small cylinders of compressed gas under very high 
pressure. These cylinders must be sent away to the factory 
to be recharged. One of the chief advantages claimed for this 
type is that there are no "engine troubles" or breakdowns and 
anyone who can drive a team of horses can run them. This is 
largely offset, however, on account of the necessity of having 
to either keep a considerable stock of charged cylinders on 

' hand or nm the risk of unexpected delays in transportation at 
a critical time in the spraying operations. 

Agitator'G: Successful spraying requires that the mixture in 
the tank is kept constantly agitated while being applied. The 
intending purchaser should satisfy himself that the machine in 
question is so constructed that the mixture will be well stirred 
up from the bottom of the tank at each stroke of the pump. 

Hose extension rod and nozzles: To stand the high pressure 
required only the best grade of hose should be purchased. This 

*One chamber may alone be used and filled partly with liquid and 
then the remainder with compressed air. 
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should be in 25 or 50 foot lengths, va;ying with the height of 
the trees and the distance they are set apart. If the operator 
stands on a tower built on the spray cart shorter lengths of hose 
are necessary. 

A bamboo. extension rod carrying the nozzle and with a non
corrosive metal tube in the center should be used on the end 
of the hose. The end of the rod nearest the operator should 
be provided with a shut-off which can be easily manipulated, and 
at the farther end the tube should be slightly bent or be pro
vided with an elbow which will incline the nozzle somewhat 
out of the straight line of the rod. This latter will better enable 
the operator to direct the spray where it will do the most good. 

All types of nozzles which throw a coarse or relatively coarse 
spray should be avoided. The ideal nozzle delivers the spray 
in a fine mist or fog.. The Vermorcl type has long been a 
favorite but in recent years several improvements on this have 
appeared. These are constructed on the same general plan but 
some of them arc larger, simpler in construction and give 
equally as fine or finer mist, cover a larger area and for that 
reason are better adapted to rapid work with power machines. 

C arc of spraying machinery: After each time using all spray 
material should be washed out of the pump, pipes and nozzles 
by pumping a quantity of clean water through them. This not 
only materially adds to the life of the apparatus but trouble 
from clogged nozzles from particles of the dried sediment will 
be avoided when needed again. In summer when not in use 
the tank should be kept partly full of water. When through 
for the season the tank and pumps should be entirely freed of 
water to avoid damage from freezing in cold weather. 



14 10 16 17 1s 19 20 2.1 22 gs v; 2t5 26 z7 2s ~9 so 51_ 

'+1 
+47 

I T ,(Li, ,A 1-:;:f f_Q/)7' 

~'!ll~ r, ~ I I 
/ 

. .._~---
, 

. / +20 
I \ I +2-9\ 

~ ~ -, ~ 

/\ I I ;-- /8 I/ 
+Jt +/3 J I I\ I '\ 'f " /7-1 I I\ I 

+/0 

I\ I/ .Dft 
+81\ II\ /\ I I , I I 

"" I -3{\ \ I i/ -3 1 \ I \ I I I 
/-12 -13 -13 / I I I/ 

I I -2/f 

I 
-.lj,O 

-36 
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Fig. 57. Crotch injury of apple tree . 

Fig. 58. Spray injury on fruit. 





Fig. 59. Spray injury on leaves. 

Fig. 60. Spotting of leaves by fungus. 





Fig. 61. Baldwin spot. 

Fig. 62. Cylindrosporium fruit spot. 





Fig. 63. Lichens on an apple branch . 
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Fig. 64. Malformation and cracking resulting from a bad attack of scab. 
The surface of the fruit is nearly covered with scab spot s. 

Fig. 65. Scab developed in storage. 





Fig. 66. Scab on apple leaves. 

Fig. 67. Powdery mildew on apple leaves 





Fig. 68. Sooty blotch . 

Fig. 69. Black rot. 





Fig. 70. Blue mold decay. 

Fig. 71. Bitter rot. 





Fig. 72. Brown rot resulting from artificial inoculation. 

Fig. 73. Pink rot following scab. 
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Different stages in the formation of Sphaeropsis limb cankers. 





Fig. 77 
Bitter rot. Stem of young 

tree, one month after inocula
tion with fungus. 

Fig. 78 
Myxosporium twig-blight 





Fig. 79 Fig. 80 

CORYNEUM 

Fig. 79. Branch 3 months after inoculation 
Fig. 80. Young canker produced naturally 
Fig. 81. Twig blight, caused by Coryneum 

Fig. 81 
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ANNUAL :\IEETING, AUBURl\'. 

November 8-ro, i9ro. 

'l\11~SDAY EVENING, NOVE1IBJ<;R 8. 

The meeting was called to order by the president, Dr. G. 11. 
Twitchell. 

Invocation by Rev. F. !\f. Preble, Auburn. 
Music. 

ADDRESS OF WELCOME. 

By HoN. I. L. :\lt:RRILL. l\layor of Auburn. 

Mr. Chairman, Ladies and Gentlemen: 

It is always a privilege and a pleasure for me to extend Au
burn's welcome to any visitors from whom we may expect to 
derive a benefit. either financially, religiously, socially or moral
ly. It is also a pleasure to perform the same official courtesy 
if we may expect that the visitors are to be benefitted by their 
tarry with us. This is the first time, I believe, that I have had 
the pleasure of extending a welcome to an organization whose 
encl ancl aim is the promotion of agriculture in its most fascinat
ing branch, that of fruit growing. And inasmuch as my own 
private business is dependent upon the progress and develop
men of this great industry, you can readily understand that it. 
is a double pleasure to me tonight to welcome yon here, first 
as an official and second as a private citizen. 

It is an inspiration to look into your faces tonight, and upon 
the splendid display of the products of your orchards and vine
yards, and to think that, although perhaps indirectly, I have had 
some small part in bringing into prominence this most important 
industry. It is eminently fitting and proper that you chose Au
burn as the place in which to hold this great meeting. For va
rious reasons is this true. First, because it is the home of your 
distinguished. honoree! ancl respected president. Second, be-
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cause Auburn has a larger rural population than any other city 
in l\faine, a large contiguous territory in which agriculture in 
its varied forms is the leading i11dustry.. Last, and not least, 
because Auburn is a good city in which to hold any meeting 
which has for its encl the promotion of good. 

Auburn is the largest city in Maine, and with few exceptions 
in all New England, when regarded from a territorial stand
point. We have a population of about 15,000 people, and an 
assessed valuation of over eight millions of dollars. We have 
located here quite a variety of industries. We have a cotton 
mill of no mean proportions, giving employment to some five or 
six hundred people annually and putting out a product which is 
recognized for its quality throughout the world. _ We have lo
cated here one of the largest institutions in the country engaged 
in the manufacture and the handling of dairy products, the Tur
ner Center Dairying Association, having an output of more 
than a million dollars annually. V./e have here one of the largest 
meat packing establishments east of Boston. We have another 
large food producing institution here in the T. A Huston Com
pany, noted far and wide for their fine biscuits, crackers and 
confectionery. vVe have one of the largest last manufacturing 
establishments in the country, and in that institution may be 
found machinery which is the product of the inventive skill and 
industry of the proprietors. And we have many smaller in
dustries. 

·while we are proud of these industries, the principal industry 
which has made Auburn fani.ous throughout the length and 
breadth of the land is the manufacture of boots and shoes. Here 
we have nine large modern and up--to-date shoe-shops in which 
are manufactured shoes enough annually to give us fourth or 
fifth rank in all the world in this important industry. While 
we are proud of our industrial prominence, and perhaps satis
fied with our commercialism, we are proudest of all, I believe, 
of the high moral plane upon which Auburn has ever stood, 
making it the ideal place of homes, in which to rear and educate 
our children. vVe have here eight urban churches, we have ten 
suburban churches, all supplied by pastors of recognized ability, 
and well attended by liberal and intelligent parishes. We have 
a high school of which we are justly proud, four grammar 
schools, eight primary schools, one parochial school and fifteen 
mixed. We have a fine library in our midst. 
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I not only bring you the greetings of our people, but I wish 
you a pleasant sojourn in our midst. I invite you to visit our 
public buildings, our schools, our homes, and I hope that your 
stay here will be so pleasant that you will come again and again 
to us, not only as an organization but as individuals, and you 
will ever find the latch-string out and a hearty and a cordial wel
come. I wish you a pleasant sojourn and a safe return to your 
homes and firesides, and that you may carry with you pleasant 
remembrances of Auburn and its people. 



WORDS OF WELCOME FROM THE BOARD OF TRADE, 

By the President, Mr. L. E. F\ANDERS: 

Sometime ago, when your genial president, Dr. Twitchell, an
nounced that your society would meet in Auburn if suitable ar
rangements could be made, it gave the members of the Board 
of Trade great pleasure to do· all we could to further these plans. 
\i\T e fully realize that your organization is composed of men 
from all parts of the State who represent the vocation in life that 
has been the strength and sinew of this good old Pine Tree State 
from the time it was organizecl until the present time. The 
farmers are the backbone of the State, and we note with interest 
the way they are forging ahead. The daily press and magazines 
are continually reporting new ideas and progress along the line 
of fruit growing. In the western states of course there is a 
greater variety of fruit grown, but we are glad to see Maine 
take notice and realize that with a little care and effort she may 
stand second to none in the product of her apples. A great 
many of the orchards in years past have not received much at
tention. They have been sort of a side line. But we are told 
by good authority that if as much time were devoted to that part 
of the farm as to the other parts :-Jaine could easily stand first 
along this line. · 

Ladies and gentlemen, it gives me great pleasure to extend to 
you, as president of the Board of Trade, a most cordial welcome, 
and I trust that this meeting here will not only be pleasant but 
profitable as well, and that as you return to your different homes 
you will carry with you pleasant recollections of our city. 

Again, in behalf of the Board of Trade I extend to you a most 
cordial welcome. 



RESPONSE. 

By H. L. KEYSER of Greene, First \'ice President of the 

Pomological Society. 

If any doubt existed as to whether our executive committee 
had made a wise selection for our annual meeting place of this 
year, when they accepted the invitation of the City of Auburn, 
that doubt must have been at once dispelled after listening to 
the cordial words of welcome from your Mayor, and on behalf 
of the Maine State Pomological Society, I thank you, Mr. 
:\I ayor, and thank the citizens of Auburn. 

To make a success of the meetings of any society, requires 
much detail ancl hard work, of which the members who do not 
take an active part, haye very little conception. The "hundred 
and one" little things, take time and patience. In all of the 
work, we have been so ably assisted by your Board of Trade, 
that for whatever good fruit these meetings bring forth, a large 
portion of the credit they can take 11nto themselves with the sin
cere thanks of this society. 

One of the speakers at our last meeting remarked: "We are 
entering upon a new age." vV e are not entering it, it is upon 
us and this society has a great work to perform. We want the 
large and small orchardists of this &ate to join our ranks. We 
want their help ancl experience, ancl want them to profit by the 
knowledge they gain from our meetings. 

\Ve have passed the ''go-as-yon-please'' period of growing 
fruit; the procession is moving on and to merit and meet success 
we must keep to the front where we can hear the music. 

This society ha~ been a great education to the growers and 
its reward can be seen today in the gradually improving condi
tions of many orchards, the interest displayed and the questions 
asked regarding culture ancl spraying; but to my mind the great
est incentive to improve all of these conditions, and put the 
apple of the State of l\T aine where it belongs, second to none 
and the peer of many, is co-operation. 
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To a man who had spent all his life in mercantile business, it 
was amazing to learn the volume of the fruit industry of this 
State and the loose method of it,; disposal. Of three evils we 
can choose the least: the Boston commission man, the specula
tor at our door, and the foreign market ,,·ith all its "ifs" of 
chilled, slack, wet and had order. This is not business, it is 
merely producing and taking what you get. \Ve are surely big 
enough and strong enough to do what the Danes have done, and 
they have accomplished much in the marketing of their products, 
by co-operation. 

Permit me once more, Mr. :\Iayor, to thank you and the citi
zens oi Auburn and carry the additional message to your citi
zens that by the active co-operation of your Board of Trade they 
have proven their deep interest in the welfare of your beautiful 
city, and shown that its business interests are in safe hands. 

PRESIDEN'f TwrTCHEJ~L: There is no state in all the Union 
which has a governor more honored than is the Governor of the 
State of Maine; there is no state in all the Union which has a 
chief executive, tonight, who is more thoroughly committed to 
the development of his 1,tate and the building up of its resources 
than is Hon. B. M. Fernald, the chief executive of the State of 
Maine. whom I now have the pleasure of presenting to you. 



ADDRESS, 

Dy His Excellency. Gov. B. M. FERNALD. 

J\!Jr. Clzairma11. Ladies and Gentlemen: 

I have rarely been so complimented as I have been this even
i11g in your introclnction, l\Ir. President, and I thought as I lis
tened to my old friend, your l\fayor-for we were boys togeth
er-that I wished I was a resident of the city of Auburn. 

As I look about this hall and into your countenances, and at 
the fruit and flowers and potted plants before me, I am prompted 
to say this to you,-that to achieve success is the desire and 
duty of every man, woman and child in the State of l\Iaine. 
\Vhat is success? That man who stands at or near the head 
of any profession or business in which he is engaged is a suc
cessful man. And judging from this standpoint, where can you 
find, :,fr. President, in the United States, more successful fruit 
growers than we have in the State of Maine. I doubt if there 
is another state in the whole Union that could produce fruit of 
such beautiful color and such excellent flavor, as you see before 
you this evening. 

\Vhat is success? I have already said that that man who stood 
at or near the heacl of any profession or business ,vith which 
he was associated ,vas a successful man. And if there is any one 
business that a young man who is willing to work, who is will
ing to have patience, who is willing to put effort into his daily 
life, can go into with almost a certainty of success, it is that of 
farming. And where can there he anything more beautiful in 
life than to see the elderly gentleman, who has set out the fruit 
trees in his boyhood it may be, grow up and ripen into old age 
with the fruitage about him, with the trees that he set in youth. 
seeing his children coming up and enjoying the benefit of the 
fruits and the fruit trees he set in early life. 

Now I am engaged in all kinds of farming·. I am not par
ticularly engaged in fruit growing more than in stock growing 
ancl in other lines of farming. And in the State of Maine we 
have, right here in this county and in the ;,djoining counties, 
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the best country on earth to farm in, and I have been in every 
state in the Union, Mr. President, but two. Now there are 
fruits grown in some sections of this country that are equally 
beautiful with our Maine fruit. In the State of Michigan they 
raise apples that to look at are as fine, and perhaps larger than 
ours; but they have not the flavor. They have not the keep
ing qualities that our fruit may have with proper care. And 
the one thing for the farmers of Maine is to educate them
selves, and the young men particularly, that their fruit shall 
be properly cared for. We are living in an age when quality 
counts, whether it is in fruit or men. And within a few years 
we have learned that we can not only raise apples in the State 
of Maine, but grapes as fine, as sweet, as can be produced any
where on earth. \,Ve are just beginning to learn something 
about these things, and I want to say that now in the State of 
Maine farming is not only the most profitable but it is the 
most popular business on earth. If a young man wants to 
select a business that will be profitable and popular, he wants 
to stay right at home on tl,J.e farm, and begin where his father 
has left off or is still laboring. As I look into the audience 
this evening I see before me some of these elderly gentlemen 
who have made such a success. I see Mr. Tucker right before 
me tonight, and you will pardon me., i\!Ir. Tucker, for mention
ing your name. If you should go to his farm, to his home
stead, and see the blooded stock that he has raised-he has 
forty head of pure-bred Holstein cattle, he has cows that he 
wouldn't take $4000 for today-you would see what a profitable 
business he has. He is successful as a fruit grower, as a 
breeder of blooded stock. We are having a change, and I am 
glad tr. see that the young men are coming back to the farms. 
The old pioneers, those sturdy old gentlemen who during the 
last thirty or forty years have reared families and educated 
them, have remained on the farms themselves, but too many 
oi the boys and girls have gone to the cities and to the states 
farther west. That is the cause of the high price of food stuffs. 
:t\ow there seems to be a return to the farms and I want to 
say to you that the time now is when a young man can start 
on a farm and work up as profiable a business, and live as 
clean, moral and successful a life as in any other business on 
earth. 
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:Now I realize that I am not the only speaker this evening. 
There are other speakers, but I want to say to you, my friends, 
that I believe in farming, that l love it as a work. that I want 
to see more young men remain on the farms in ::\laine. Take 
the boys who remain on the farms in our State, and compare 
them with those who have gone west. and you will find that 
those who have remained here have been more successful. 
The Grange has done a great work. People get together that 
represent different kinds of business. And it is essential, Mr. 
Chairman, that farmers get together and talk over the best 
way to do things, exchange ideas, each one giving his experi
ence of how he has raised a beautiful apple. It is a wonder
ful ,vork you are doing, and 1 ,vant it to go on. I want the 
59,000 farmers in the State of ::\laine to double in the next 
ten years, as they have nearly doubled in the past ten years. 
I want on the 59,000 well kept farms-and ,ve have but three 
thousand unoccupied, untilled farms in the State of ~Iaine. 
and those are rapidly being taken np-1 want on every farm 
that can raise an apple tree to have hundreds set the next 
sprmg. \Ve will never be able to supply the demand for fine 
fruit. It is bringing more money every clay. Ten years ago 
you never saw an apple in a box as you see them here tonight. 
1\nrl many different ways can be provided, by discussing these 
matters. whereby you can place your product on the market. 
And always have in mind that one word and one thing,
q1t0lity. 

?\ow, ::\lr. President, I bring you the greetings of our entire 
people. I am glad to be here. I am proud of the farmers of 
the State of ~ r aine. A more intelligent people cannot be 
brought together than the men and \\·omen representing the 
farms of the State of J\Iaine. 



ADDRESS. 

Ey HoN. PAYSON s~ffl'H, State Superintendent of Schools. 
Augusta. 

Jfr. President, Ladies and Gentlemen: 

If you were to go into one of the grammar schools of this 
city tomorrow and ask of the boys and girls there what the 
leading industry of the city of Auburn is, I fancy that every 
hand in the room would go up and every boy and every girl 
would be immediately prepared to answer. the making of boots 
and shoes. And if you were to go across the river into one 
of the grammar schools of the city of Lewiston and ask the 
same question, I suppose there would not be a moment's hesi
tation. The boys and girls there, having been well taught. 
would say that the leading industry of the city of Lewiston is 
the making of cotton and woolen goods. And if yon were to 
go clown to Portland and ask the same question, the boys and 
girls there would be prepared to answer that the leading indus
try of the people of Portland is that of commercial pursuits. 
And if yon were to go to Bath and ask the same question. the 
boys and girls there, eqt1ally well trained, would tell you that 
the leading industry of the people of Bath is the building of 
ships. And in the larger field, if you were to ask the boys 
and girls of any well taught school in this State, what the lead
ing industries of Maine are, I suppose the children would 
answer that the leading industries are agriculture and manu
facturing. 

Now, my friends, as state superintendent of public schools. 
I suppose I ought not to dispute all of this good teaching, yet 
I shall be compelled to say to you tonight, that the leading 
industry of none of these places is the industry that has been 
named. The leading industry of this city of Auburn is not 
the making of boots and shoes, the leading industry of the 
city of Lewiston is not the making of cotton and woolen goods, 
neither is commerce the leading industry of Portland, nor the 
building of ships the leading industry of Bath, nor manufactur-
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ing and agriculture the leading industries of this State of 
Maine. The greatest industry in this State, the greatest busi
ness in which our people engage, is the great business of edu
cation. 

The object of this great educational system of ours, the 
object of our support of this industry of education, I main
tain, is the production of a high type of citizenship. That is 
the reason why we are supporting a system of education, in 
order that we may have the right kind of citizenship. And I 
want to state to you just briefly three of the qualities which 
T think we ought to aim for. 

In the first place I believe that this citizenship must be an 
intelligent citizenship. I wonder if we realize that we are 
trying here in this country the greatest experiment that has 
ever been tried in the history of all the world. \Ve are trying 
to see whether ninety millions of people, representing all races, 
and all conditions of society, can govern themselves. You and 
I both believe that this great experiment is to succeed, but I 
say to you, my friends, tonight, that if this great experiment 
is to succeed it will succeed on one, and on only one condition, 
and that is that we shall have an intelligent citizenship. \Ve 
sometimes hear it said that it is very important in a democratic 
form of government that we should have wise leadership. So 
I say very likely it is important that we should have wise lead
ership, but vastly more important is it that we should have a 
common people able to do its own thinking, able to make up its 
own mip_cl, able to face and solve its own problems, able to stand 
on its own feet. 

But it is not enough that it should be correctly intelligent 
citizenship. It must likewise be responsible. We must culti
vate in our body of citizenship a sense of personal responsi
bility. \Ve must have our boys and girls trained in the school 
of responsibility. We must make them feel that they are 
themselves to be responsible for the getting of things clone, 
and I feel that we ought to impress upon them through all the 
days of their school life, a sense of this responsibility. But 
these are not the main points that I want to make, because I 
think the schools are doing these things very well. 
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There h another quality that this citizenship must have. and 
it is the virtue that I propose to name last, and that is the 
quality of service. \Ve must have a useful citizenship. \Ne 
have happily come to that stage of our civilization when we 
regard that man as in disgrace who does not contribute some
thing to the welfare of society; whether it be the millionaire 
at one end of the so-called social scale or the tramp at the 
other, we rightly regard any man as in disgrace if he is not 
doing something for the benefit of the worl<l. Now. then, if 
this public school system of ours is to make for service, we 
must have in mind hvo things: First. the individuals who are 
being trained. and second. the society for which those inclivid
t1als are being trained. I went into a little country high school 
in our State about a year ago, and as I went in I noticed noth
ing especially nnnsual about it, bnt after I had been in a little 
while J noticed np on one side of the room a table fitted ant 
with various electrical apparatus; and I was a good deal inter
ested to note. as I examined the room more carefully. that a 
system of electric belb had been installed, and I was very 
much intere~tecl to find out how these things came to pass in 
this common country high school and I asked the teacher about 
it. The teacher said "l must introduce yon to the boy who 
will tell you about it," and he introduced me to one of the older 
boys. This hoy had become so absorbed in this subject am! he 
had acquired so much information regarding it, that he was 
able to organize a cla:c.s in electricity in that high school, and 
there was a class of boys, five or six of them, who were very 
much interested in the rnbject. Now the point ,vhich I want 
to make to you tonight i,- this, that if that boy had happened 
to be interested especially in Latin, there are more than 220 

institutions in this State supported by the people, in any one of 
\\·hich he could have taken a four years' course in Latin. If 
that boy had happened to have an interest in Greek, there are 
more than roo institutions in this State supported at public 
expense wherein he conic! take a course of three years on that 
subject. A.ncl if he had been interested in abstract science, or 
in higher mathematics, or in ancient history, in any one of these 
subjects he could take a fnll course of four years in any one 
of more than 220 high schools. N'ow I am not going to say 
that the conrses offered i.n these 220 high schools are not wise, 
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but I am going to say to you tonight, my friends, that there 
are hundreds and hundreds and hundreds of boys coming up 
in our State who are interested in material things, who are 
going to enter into the great productive industries, and it is 
the business of our school system to adapt itself to the needs 
of these boys and girls, so that the boy who has a trend toward 
eiectricity, or tmvard farming, or toward any other of those 
interests which engage the attention of our people will have a 
chance to discover that and will not by and by find himself 
stranded in some profession that is already overcrowded. 

Vv e realize. I think, better than we used to. that we are not 
going to need a large number of presidents, we are not going 
to need a large number of statesmen, but we arc going to need 
millions ancl millions and millions of every day people to do 
the every clay work of an every clay world. And the thing 
which I want our school system here in Maine to do is to show 
these boys and girls that there is an honorable work to be clone. 
outside of the so-callee\ learned professions. \Ve realize that 
the great majority, more than ninety per cent of our people, 
are to be engaged in the handling of material things; they are 
to work in our mills and factories, on our farms, and I believe, 
my friends, that we ought not to have a system of education 
that shall all the time be saying to our boys ancl girls, "Get off 
the farm, get out of the shop. get otit of the mill, get out of 
the factory, shun hard work." No. We want a system of 
education which will point out to those boys and those girls 
that the object of getting an education is not to avoid the 
necessity of ,rnrk. The oLject of an education is to enable 
one to find his work and to do that work in the best possible 
way after it has been found. It has been very well pointed 
out here tonight by the Governor of our State. that this State 
of ours has met with great losses in men and women. I don't 
like to think of the respomibility that may rest upon our schools 
for this state of affairs. I don't like to think that may be our 
schools here in .\I ainc have been saying to boys and girls, "Get 
an education that will fit you for a profession, get an educa
tion that will enable you to keep a starched collar position and 
avoid the kind of hard work that your fathers have had to do." 
\Ve often haYe a great deal to say about the crops of our State. 
I have heard the ~aying, and so have you, that other states 
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may boast of their fine crops in one way and another, but 
Maine always has one great boast, and that boast is that her 
best crop is the crop of men and women. It is true that our 
best product is men and women, lmt I ·want to say that I wish 
we hadn't been raising quite so much of our best crop for the 
export trade. It means a great deal to the community, it 
means a great deal to the State of J\faine, whether we have the 
kind of educational system that shall point in the right direc
tion. It has meant a great deal to other countries. \Vhy, do 
you realize that immigration to our cmmtry from )forthern 
Europe has almost entirely ceased? Alld why is it so? Be
cause those countries of Northern Europe have begun to train 
their boys and girls for home industries. 

Now J realize that I have been theorizing a good deal, 
although 1 believe this thrnry is right and is going to come to 
pass in action, and I want to bring you down to a matter of 
hard fact for just a minute. You people who are assembled 
here are interested in rural education. I know that wherever 
there i~ an apple tree there are boys. I know that because there 
is an apple tree in my back yard, although thrre are not very 
good apples on it, there arc boys around it, and I know that 
you people who are interested in the raising of apples are like
wise interested in the rai~ing of boys, and you arc interested, 
a great many of you, in raising boys who are being raised on 
the farm, who are being educated in country schools, and I 
want to present to your consideration a very practical prob
lem. I wonder if you can imagine this hall so extended that 
it will hold an audience on the floor of seven thousand people, 
and I wonder if your imagination would picture to you that 
hall with the teaching force of the State of Maine seated in 
four equal sections. Then out in this quarter section away 
out here we will imagine the city teachers are seated and they 
will not occupy a whole section even. There will be a lot of 
seats in the rear of the section that will be empty and those 
seats we will fill in with village teachers, and by village teachers 
I mean teachers who teach in villages having schools that may 
be graded so as to emp:loy two teachers or more, up to twenty 
or twenty-five as some of our larger villages have to employ. 
Our village teachers will begin to fill in and they will take 
the next ~ection and then they will take some of the third, but 
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nearly one-fourth of that great auditorium will be seated with 
teachers who are teaching in country schools. And I want to 
say to you, my friends, that we are not going to have the kind 
of educational system that we ought to have until every one 
of those seated in those sections shall be trained for the kind 
of teaching that the country school needs, and we are not going 
to have that kind of teaching until we people who are interested 
in rural education shall demand of our teachers in rural schools 
superior qualifications, and shall be prepared to pay for those 
qualifications. There are two great needs of our country schools 
today. I realize that the country school is the basis of the whole 
system, and there is little use to talk about scientific agri
culture, or agricultural teachings in the schools, or any of the 
rest of it unless you have a good country school at the 
basis of the whole, and the people who live in the country in 
:'.\laine ought to place emphasis on a good country school. And 
so I say it is the duty of the people of the State, not only those 
who live in the country but those who live in the cities and 
villages as well, to insist that these teachers who are to teach 
in the one-room country schools shall be well trained, shall be 
qualified for their places, and that they shall be paid so well 
that we shall be able to keep them there. I found the other 
clay in looking over the figures that of our entire teaching force 
last year less than half stayed in the same schools for one year. 
And those are figures that I didn't like to read, and they are 
figures that I don't like to give you, because I am not proud of 
them, but they are figures that I think I ought to give you, be
cause I believe that the boys and gi;ls of this State are entitled 
to good teaching, and I feel that they are entitled to permanent 
teaching. And I shall not be ready to say that Maine has an 
altogether good system simply because it has a good school sys
tem in cities and larger towns, or larger villages, or wealthy 
places-I shall not be conte~t until I shall be able to say, and 
the citizens shall be able likewise to echo, that every last school 
in :'.\I aine is placed under the instruction of a competent, well
trainecl, well-qualified teacher. That is the aim, I believe, which 
we should seek. And I trust, my friends, that we shall under
stand that this thing is something which must come to pass if 
,ve are to make our farms what it has been said tonight we 
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ought to make them, because men and women, we have learned 
very often, will leave the farm if it is necessary to do so in 
order to educate their boys and girls. Let us not make it neces
sary for any father or any mother to leave the farm in order to 
educate his son or his daughter. Let us make it possible for 
them to get near the farm the education that the country boy 
and the country girl ought to have. 





Portion of Best General Collection, winning, for 1 9 10, Maine Central Railroad Loving Cup, a t annual fruit exhibit, Maine State Pomological 
Society, Auburn, November 8-ro, 1910. 

Exhibit macle by Maine Sanatorium Farm , Hebron , Maine, 



ANNUAL ADDRESS. 

By PRESIDENT G. M. TWITCHELL. 

Members of the Maine State Pomological Society, Ladies and 
Gentlemen: 

Another year m the history of our organization has passed 
and we meet to bring together the choice products of the or
chards and homes and discuss the complex problems facing the 
grower and producer. The year has brought varied experiences 
to us as individuals and forced back the conviction that in seek
ing to push forward this industry we are constantly meeting 
problems we cannot yet solve, every one of which bears an im
portant relation to our prosperity. 

I wish here and now to express in behalf of this society our 
appreciation of the untiring efforts of l\1aine' s Commissioner 
of Agriculture and his co-laborers in promoting interest in 
pomology in every way possible, the citizens of Auburn and Lew
iston who made certain this increased exhibit of fruit through 
special prizes and the Maine Central Railroad who so promptly 
set before the apple gro,vers of Maine a prize, the winning of 
which will insure life-long satisfaction to any orchardist. As 
officers and members we must be profoundly grateful for what
ever acids to the volume of influence, looking to the increase of 
fruit products. Today no orchard can successfully be de
veloped unless the grower is a student of great subjects and in 
fellowship with his trees. 

In discussing briefly the situation, I desire to present some 
specific questions calling for careful consideration, that, in their 
solution by you, the whole fruit industry may be benefited. 

Maine is a natural apple growing State and trees spring wild 
in every locality. This being so, the first thought with the fu
ture orchardist will be to avail himself of the strength, vitality, 
and enduring power of selected native stock. If this leads to 
the establishment of nurseries in Maine, a long step will be 
taken towards results now impossible. Supplied as the farms 
through the fruit section are so generally with bearing trees, I 
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am forced to the conviction that before we urge further increase 
we should emphasize better treatment of what we have. The 
man who fails to care 

0

for his old trees will never give proper 
attention to a new orchard. The steady increase of pests and 
diseases, brought here largely on fruit stock, forces attention 
to the trees now standing and their protection in every way 
possible. Beyond this there is call for an organized movement 
to cut down and burn every worthless tree or those so situated 
as to be of no earning value. These harboring spots for all 
pests and disease spores must be reduced to the utmost that the 
cost of protection for growing orchards may be minimized. It 
is desired that this encl be reached without drastic legislation, 
but the protection must in some way be insured. The develop
ment of the industry outweighs the wishes of any incliviclual and 
must be the sole standard of action. Today the apple industry 
is worth to Maine from two to three million dollars yearly. If 
the trees now standing·, and of bearing age, were looked after 
and also protected from insect pests and diseases, this total 
would be more than doubled. Through the generosity of a 
life long friend of Maine, Hon. J. J. I-I. Gregory, and the earnest 
continued efforts of the Maine State Department of Agricul
ture, a grand total of prizes has been secured, to be distributed 
in 1915 and to compete nearly five hundred acres were set the 
past season. This means that in the not far distant future, 
Maine's apple crop will be greatly increased, or that, through 
failure to care for the trees, the industry will be lost. More 
than one hundred thousand apple trees were set in ]\faine in 
r9ro and well will it be if the owners thereof demand protec
tion from neglected trees and rigid methods of treatment for 
growing orchards. 

One of the most pernicious pests and one beyond the reach 
of spraying solutions, a pest which, this year, has rendered 
worthless thousands upon thousands of barrels of otherwise 
choice fruit, is the familiar railroad worm. \Ve urge the de
struction of this pest by frequent picking and burning of all 
dropped fruit or the feeding of the same to the hogs or sheep, 
but unfortunately the men who pick are at the mercy of neigh
bors who will not, or of native trees growing wild along the 
highways. The man who does not pick and destroy should be 



STATE POMOLOGICAL SOCIB'l'Y. 27 

required to do so by law that the industry may be protected 
and fostered. The end must be reached and you members of 
this society may well outline the policy of action. 

The place the bee occupies in the economy of apple produc
tion is not appreciated. If we would have complete fertiliza
tion of the blossoms the friendship of the bees must be culti
vated. The reason for their absence in many localities calls 
for investigation. Whether due in part to the continued use of 
arsenical preparations in spraying or not, the cause should be 
found and removed. 

In the decrease in number of song and other birds seen about 
the homes, fields and orchards, there is another cause for anxi
ety. From a purely economic standpoint the presence of these 
friends of the farmer, in largest possible number, becomes a 
necessity. 

Why have they failed to appear? What can we do to call 
them back? Here again we touch the problem of spraying so
lutions and it is one to be critically considered. The chief com
petitors of the New England orcharclist in the next ten years 
will be the growers of the extreme \Vest. After that the field 
of competition will broaden as the middle South and \Vest in
crease their fruit crop. Certain climatic conditions and the 
geographical location naturally give the New England grower 
an advantage. He is, and always will be, from one to two 
thousand miles nearer the best European markets than the 
large growers of the 'vVest. At the same time as improved 
methods of caring for and shipping fruit multiply this natural 
advantage will become of less and less significance under meth
ods now prevailing. 

Stringent laws rigidly enforced in the extreme \Vest, coupled 
with methods of care and fertilization peculiar to that section 
have resulted in putting upon the markets of the world fruit 
of remarkable size, beauty and uniformity. That it lacks iR 
texture and flavor is as yet a minor consideration. \i\That please~ 
the eye satisfies the purchaser. The lesson must be self evi
dent. New England fruit can be grown as smooth, as sound, 
as uniform as that from the arid ancl irrigated regions and the 
measure of color we can insure is 8till an Un.determined factor. 
Let us not forget to carry in mind the fact that we can supply 
in quality what can not be equalled in warmer latitudes. The 
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great problem facing the l\faine orchardist is this: By what 
means can the standard of our fruit, as it goes upon the mar
ket, be raised to the level reached by certain individual grow
ers, and uniformity in size and freedom from defects be in
sured? This proposition is before us and I desire to submit to 
you certain specific recommendations for your deliberate con
sicleration before this session closes, in order that there may be 
unanimity of action in the future. 

The general estimate of an apple tree is not commensurate 
with its earning capacity. The appreciation of the value of the 
fruit grown is not on the level necessary to insure rigicl pro
tection. Two dollars per barrel marks the average estimate for 
a series of years and this calls for only two dollar care and 
fertilization. There's a wide field for educational work and 
it shOL1lcl be fully occupied. Beyond there are steps to be taken 
which will necessitate legislative action and this society should 
outline the policy and secure the legislation. 

rst. A stop must be put to commercial packing and by this 
I mean the grading according to individual conceptions of what 
the market will accept. 

2nd. The distinction between No. r and No. 2 fruit must be 
made mor~ronounced. To clo this the No. 2's must be elim
inated by spraying and feeding as in the West. 

3rcl. Already I have hinted at what now becomes necessary, 
th\ amending of the ]aw governing the ·grading, packing, and 
branding of fruit. \Vhen this law was first being discussed the 
Director of the Experiment Station suggested that its enforce
ment be placed under his direction stating that he had funds 
available, under the pure food act, with which to enforce the 
same. As the bill carried no appropriation for expenses and 
the State Department had no fonds available for this purpose 
under the law it was decided to frame the law as we did. Later 
by decisions at \Vashington this expense could not be so cov
ered. This explanation is but just in view of some criticisms 
made. 

That the law we now have is moderate and inflicts no bur
dens on any honest packer is a self evident fact, yet reliable in
formation has reached me that a combination of packers has 
been formed to ignore its simple requirements and also secure, 
if possible, its repeal. For these reasons I urge consideration 
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of the question of amending the present law, (a) to require 
that, in addition to present specifications, the name of the grow
er and also the packer, in plain, legible letters be placed on a 
card, inside of every closed package; (b) that an appropria
tion be secured to cover the expenses of enforcement; ( c) that 
an amendment be secured to provide for the inspection, by 
proper officers, of. closed packages, barrels or boxes; ( d) that 
kgislation be obtained to make obligatory the removal of all 
dead and worthless trees and the spraying of all orchards and 
living trees. 

The character and uniformity of the fruit here exhibited fur
nish the best possible proof of what would become general all 
through the fruit sections of the State under the wise enforce
ment of such measures. The cry that these are drastic and 
burdensome fails utterly when we remember that the sole pur
pose is to lift the standard of all Maine fruit to a level where 
uniform quality will be guaranteed and a higher and more uni
form price insured. There is no hardship, no oppression, no 
extra expense imposed upon ahy individµal. Such a law would 
simply require of a man that he do what is for his own best 
and permanent good. This much the friends of the industry 
have a right to demand. No individual or number of individ
uals can in justice jeopardize the best interests of others or the 
permanent development of the industry. The day has gone for 
individual standards to govern in grading or packing fruit. 
The battle royal to regain and hold the markets of the East, and 
to the East, can never be successful until the growers of the 
East stand with united front to grow, to grade, and to pack the 
best fruit which can here be produced and to eliminate all which 
fails to come up to this standard. The most difficult step for 
the New England farmer to take is that wherein he surrenders 
his individuality, yet that is the universal law of business. The 
individual is lost in corporate interests. That this applies as 
tenaciously with the man on the farm as he of the mill must be 
recognized. Because of this individuality of work there is no 
means by which the interests of the industry as a whole can be 
safe guarded. Individual shipments of fi;uit remove all con
trol and put every man's product on the market against his 
neighbor's. Today we are bidding against each other for busi
ness. The West has fought the fight and learned the lesson; 
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the South stood for individual shipments until growers became 
convinced that they were at the mercy of dealers at the big cen
tres, at home and abroad. 

"Truck growing which is spreading over the whole South is 
becoming an industry of national importance. Around Nor
folk trucking is of such great extent that the value this' year 
is estimated at $15,000,000. Some 40,000 to 50,000 packages 
( crates and barrels) are daily shipped north from that port. 
The sweet potato producers of Eastern Virginia who formerly 
grew poorer on almost every crop because of the lack of organ
ization and the glutting of some markets while others were 
bare, are now getting rich, raising annually hundreds of thou
sands of barrels, which are all marketed throngh a growers' 
association. Every carload is closely followed and ordered to 
IY,arket according to daily reports as to the supply and demand 
in different cities. The peach industry of Georgia is now being 
handled the same way, although the growers' association is com
paratively new, while Florida orange growers last year per
fected a similar plan for handling their crop. Under better 
handling methods the 

0

vast trucking and f~uit industry of the 
South is daily becoming of rnore importance to that region as 
well as to the whole country which now depends so largely upon 
the South for early fruits and vegetables." 

Organization by growers and shippers has brought relief 
from over competition wherever tried and will do the same in 
Maine. The sooner we get into line to handle our fruit in the 
best business-like method of today, the better will it be for each 
individual and these sessions should not close without initial 
steps being taken to protect the interests of every grower and 
shipper as well as final consumer. The multiplying cases of 
gross injustice both abroad and in markets here render abso
lutely necessary definite and positive action. The gross injus
tice inflicted upon shippers who have no representative in the 
great centres can be overcome only by and thr_ough such or
ganized movement as has been indicated, where the entire ship
ments of a state can be handled by a single representative who 
can direct and divert his shipments to the best market, some
thing impossible to tndividuals. 

Too many orchardists are at the mercy of the market because 
of lack of proper storage room for fruit and this forces the 
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suggestion, so often presented, that this society, or its members, 
initiate a movement looking to the construction of storage plants 
at central shipping stations for the convenience of growers, the 
protection of fruit and the control of the industry, by those 
directly interested in its promotion. 

The rallying cry must be Maine for Maine, and to insure this 
every barrel and box of fruit should bear a richly colored litho
graphic label, carrying the seal of the State and space for name 
of variety, owner and residence. These labels the full size of 
the barrel heads, or end of box, can be furnished at a cost of 
not more than one cent each. I leave these suggestions in your 
hands for such action as may be deemed best for all interested. 

Experience is forcing the conviction that a richer nitrog
enous fertilizer is demanded for the making of fresh wood. 
Trees lacking this growth yearly cannot resist spraying appli
cations as can normal, healthy growing trees. The natural vig
or of a tree becomes of importance when spraying solutions are 
to be applied and good health insures resistance not to be ob
tained in any other way. There is no combination of food ele
ments better adapted to trees not making eight or more inches 
of fresh wood growth yearly, than what is familiarly known as 
Fisher's formula, one prepared by Dr. Jabez Fisher, a life
long orcharclist of Fitchburg, Mass. It carries: 

700 lbs. of Nitrate of Soda. 
300 lbs. of Sulphate of Ammonia. 
46o lbs. of Sulphate of Potash. 
440 lbs. of Acid Phosphate. 
mo lbs. of Kainit. 

The excess of nitrogen is intended to make wood growth, to 
put fresh energy into the tree, and ten pounds scattered out 
where the branches drip is enough for a mature bearing tree. 

I know of no combination of chemicals so valuable in re
claiming an old orchard or putting energy and life into neglect
ed trees. The verdict of many confirms my own experience. 

The only standard which will endure is that which makes 
the brand true to the contents and hold good in any and every 
market of the world. The next twenty years will witness a 
tremendous increase in commercial orchards all over the fruit 
sections of Maine. Our deliberations cannot be narrowed to 
the conditions of 1910, else we shall fail signally when the day 
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for larger opportunities arrives. Now is the time for us to 
put our houses in order and establish the fact that a barrel of 
apples from Maine, no matter where found or by whom packed, 
represents just what the label indicates. Years come and go 
but the measure of the man will always be determined by the 
character and quality of the work he does. 

Goe! has massed his blessings on these hills and up and clown 
these valleys, and it remains for us to utilize every one for our 
profit and the future glory of the Pine Tree State. Uniting to 
insure these results, the fruits of your labors will be found in 
increasing quantity in all the mouths of a grateful community. 

A statistical address of value on "The United States Depart
ment of Agriculture and Agricultural Education Extension," 
was given by Prof. J. M. Steelman, Office of Experiment Sta
tions, \Vashington, D. C. 



A TALK TO THE PUPILS OF THE AUBURN 

SCHOOLS. 

By HoN. GEo. T. POWELL, Ghent, N. Y. 

It certainly gives me great pleasure to be able to drop in here 
this morning. 

Your president has asked me to say a few ,vorcls upon the 
subject of education which will be of particular application to 
the school children, the pupils of yonr public schools, who have 
come in here to attend this session of the Annual Meeting of 
the Pomological Society this morning. I think it speaks well 
for Auburn, that your educational department finds itself today 
in sympathy with the line of educational work which this society 
is doing. It speaks well for the present and the future, when 
the young people of this vicinity come here and attend this spe
cial session this morning, to get, if possible, some new thought, 
or perhaps some broader thought, in connection with their edu
cational work. 

\Ve are confronted at the present time with some of the most 
momentous problems which have met our country at any time 
in its history. \Ve see throughout the length and breadth of 
our land a phenomenal growth of cities, and at the same time 
there is a somewhat diminishing population in the rural districts. 
In some sections the rural population has fallen away very 
largely. Now this brings up some momentous problems. What 
is to be the future of the young people when they find them
selves, perhaps, forced into our cities to find occupation, busi
ness, support in life? Inevitably the future means that the 
great majority, the masses of young people, to secure employ
ment must go to our cities to find it. Now, in the meantime, 
i~ there opportunity yet, are there fields promising to young 
people in the country, on the farms, in general agriculture and 
particularly along the lines of fruit culture? There is no ques
tion or doubt but that one of the reasons why the cost of living 
is so high at the present time is because of the concentration so 
largely of people in the cities, with the diminution in the pro-
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ductive power of the country. The producers have been grow
ing less, the consumers have been increasing steadily, and as a 
natural result, when the demands on production are greater 
than the production itself, prices must inevitably advance. So 
we find at the present time the cost of living in every manufac
turing town and in every city in the land has very largely in
creased, because there is a deficiency along: certain lines of pro
duction. 

Take, for instance, fruit. All this beautiful display of fruit 
here is prohibitive in price to large numbers of consumers. 

Now, it seems to me that there is a place for those young 
people who have a love for country life, that here is a field that 
is as promising as any field of which I know at the present time 
for them to enter. But it is important before they enter it that 
there shall be some opportunity for acquiring the knowledge 
and the information which is necessary to enter this field of 
agriculture successfully. It has been a too common thought 
that almost anybody could be a successful farmer. If a man 
failed at every other undertaking in the world the general im
pression has been that it was only necessary for him to go upon 
a farm and he might succeed. The fact is very different. The 
man today, or the woman, who attempts to handle a given m11n
ber of acres of land to be successful in the management of that 
land has got to be equipped with a breadth of knowledge, with 
a degree of intelligence, with a degree of skill, that is second 
to that required in no calling, no profession, no line of business 
in this country. \Vhen young people understand this, and un
derstand that they must have special preparation and prepare 
themselves for it, they undoubtedly can enter the field of farm
ing and fruit culture with every prospect of splendid success. 

Now what is the need? As has already been indicated by Pro
fessor Stcdman's paper this morning, the principles of agricul
ture should be taught in our public schools; in our high schools, 
as he has already stated, there should be technical instrn ct ion 
in agriculture. 

At one time it was my duty to make a special investigation 
into the rural conditions of N cw York State. . Along in 1896-7 
I was called upon by a committee of New York people, to make 
a special investigation into the rural conditions. In my report 
to this New York Committee one of my recommendations was 
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that there should be some systematic plan followed by which 
there should be the teaching, if not of agriculture itself, of na
ture subjects. That is, the natural sciences should be taught in 
every public school, with their application made to common 
life. 

The recommendation was at once accepted and I was au
thorized to put the suggestion into practical operation. I chose 
the county of Westchester, which is contiguous to New York 
City, one of the most difficult counties in the State of New York 
in which to test this line of work in the public schools. I 
thought the test there, if it should prove successful, would be 
the strongest and best proof we could have of the value of this 
kind of teaching. So I arranged \vith school boards and school 
superintendents and went all through Westchester County and 
had instruction given on two or three different topics. For 
instance, on the soil, and its relation to the prosperity of the 
school district; on insects; on the study of plants. I chose the 
best teachers that I could get from Cornell University and also 
from Columbia University of New York City. Assisted by 
those exceedingly able teachers, I went from school to school, 
giving only about fifteen or eighteen minute talks upon the sub
ject, explaining to the teachers· and to the boys and girls how 
to study these subjects relating to the life that surrounded them 
in the country. Now what was the result? Time after time 
we entered those schools the first impression that struck us was 
the condition of mental tiredness in that whole school. It was 
marked that in the midst of a session the teachers were care
worn and tired, every boy and girl in the school looked tired. 
One of my first observations was that there is a great deal of 

I 

time spent in our public schools ,vith the present curriculum 
where teachers and students are mentally and physically ex
hausted before the end of their session each day. My sugges
tion was this,-not to put new burdens upon teachers, but in 
the midst of an afternoon session break up the course of study 
in such manner that fifteen minutes could be given to some 
nature topic-throw the entire school out of its regular channel 
of working. Because it is a fact that when mental weariness 
comes over a boy or a girl, that boy or girl is incapable of doing 
the best work. The suggestion was to introduce incidental 
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work of fifteen minutes at a time, take up a special subject, and 
out of it would come rest and change in the work, and at the 
same time very important and valuable information. 

Everywhere we went this suggestion was heartily accepted 
by the pupils and teachers and boards of education. After fif
teen or twenty minutes, sometimes more, given along these lines 
of nature study teaching, the children from those schools would 
go out from the adjournment with a bound because of the dif
ference which had come over them during these sessions. In
stead of going out physically or mentally tired, the change of 
work, the change of thought, sent them ont from that school 
building in very much better condition. 

The result was this: Before this work ,,:as finished in \Vest
chester County, there came applications from thirty-five coun
ties in the State of New York from school superintendents and 
boards or education, to bring the same kind of work to them. 

I ,vill give you one or two illustrations of what was the result 
of this teaching in \Vestchester County. In dealing with plants 
I very often chose the clover plant because I know so much 
the value of that and realiize its importance everywJi.ere. 'l'here 
were farmers who came to these schools, and said that for the 
first time in their lives did they understand how and why clover 
benefited the land. They said that if they could han had such 
instruction as that when they were boys, their whole history of 
farming would have been much different from what it had 
been. They hadn't realized its importance and hadn't been 
persistent enough in trying to cultivate it. 

Another lesson which I gave was on the strawberry, and I 
made this offer to the children,-that to eyery boy and girl who 
would be interested to study further the strawberry plant, I 
would agree, if they would write me the following spring, to 
send a half dozen strawberry plants for them to put out, care 
for, and study about. Then they should bring to the public 
school a composition on what they had learned about that plant. 
I sent out over 25,000 strawberry plants to the public school 
children that year. 

\Vhat followed the sending out of these plants? I received 
from the teachers of the schools some of the essays npon straw
berry culture, little essays or compositions written by children 
not more than seven years of age, and from that up to seven-
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teen. And in some of those compositions there was some of 
the best language used, there was some of the best _instruction 
given-such as would grace any of the horticultural journals 
published at the present time-so clearly had they taken in the 
instruction in the schools, so closely had they followed it in the 
planting of these plants, so closely had they studied the habits 
of growth of the plant, that when they came to write about it 
they wrote exceedingly interestingly as well as giving very cor
rect information as to what they had clone. 

I think the standard today of education in our country is ex
ceedingly high, but I do believe that it is not being pursued in 
the right direction entirely, that our methods are not entirely 
wholesome and healthful. I believe the tendency today is too 
much of rushing and crowding, too much of pushing our chil
dren forward intellectually, and not enough of developing real 
thinking, independent power of thought, within themselves. I 
think that the criticism today of our public system of education 
is that there is too much anxiety to pass children through exam
inations and not enough that they shall have a thorough knowl
edge of what they are studying. And so I believe that it is 
possible for us to so modify ou/ curriculmn that in the course 
of study there shall be more of that kind of work which shall 
leacl our boys and girls along independent lines of thinking. 
\Ve need today as we have never needed before, correct think
ing. Now what we need is a line of educational work that shall 
make possible a wider dissemination of population, not so great 
concentration in our cities, and there are lrnndreds and thou
sands and millions of acres of land that ought to be occupied 
with an industrious population. Our cities are growing to such 
an extent that when labor agitations and riotous proceedings 
begin because of employers and laborers being unable to agree 
upon certain measures in their occupation and work, we shall 
see in the future the most dangerous times that this country 
has ever seen unless we can have more of a dissemination of 
population and not so much of concentration as is the present 
tendency in our great cities. And so I believe our public schools 
are to solve these great problems in the future. We have got 
to look to the education of the boys and girls and give them 
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qualifications that shall enable them to go out and choose a 
broad line of work, such as is represented in agriculture and 
horticulture. 

I did not expect to make a speech here this morning, but it 
certainly has given me great pleasure to be present at a time 
when the public schools of Auburn have been dismissed for one 
session to have their pupils come here and attend this session 
of the Maine Pomological Society. I trust as the result of this 
action there will be a new interest in the work of this society 
which is doing so much for the State of Maine. I trust it will 
result in both teachers and pupils getting some new thought 
that will help them in their study. And certainly I am very 
glad to meet you here this morning and to have the honor of 
speaking to you upon an important subject like this. 



CARE OF THE ORCHARD. 

By EmvARD Yxx ALSTYNE, Kinderhook, ='J. Y. 

\Yith all our great shows in New York-and we are proud 
of our horticultural meetings, we have two of them where the 
people gather by thousands, every man having paid his dollar 
or two dollars before he enters the door-and with all the en
thusiasm, and our good program, we never have put up a show 
th'at even approximated to this. \Ve have onr exhibits that are 
excellent, and at our state fairs our two great societies show 
,·arieties running up into the thousands of plates. beautiful, in
~trnctive-but it is a great deal easier to get five individual speci
mens than it is to get a box, and to obtain a hundred boxes is 
harder still. Ancl so I want to emphasize what that means and 
to say to you people that any state ,vhich can put out such an ex
hibit as that need not fear the competition of the world around. 

Defore I take up my special topic, the care of the orchard, I 
,vant to say a word or two in relation to the situation as a ,vhole. 

In order to care for the orchard one must first have one to 
care for, hence, I want to say a little about the importance and 
the value of orchards, and second, as to the varieties. If I 
could impress upon any young man, or any man just starting 
out in the orchard business, the possibilities in a financial way, 
I should feel that my visit to :Maine had not been in vain. 

The apple area over the United States is limited. I have 
little fear of competition from the Pacific slope. First, be
cause many of the orchards in the \Vest are short lived; next, 
because of transportation charges, only the very best can af
ford to be shipped out, and while they raise fruit beautiful in 
appearance it can never compare in quality with that grown in 
the East. 

Realizing exactly what I say, I would say very emphatically 
that I should rather have ten acres of bearing apple orchard on 
land adapted to this fruit than a hundred acres devoted to the 
most profitable farm crop grown in l\I aine or :'.\ ew York. 

31 
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Again, those who are consuming this fruit are rapidly in• 
creasing. Apples are no longer a luxury but a necessity. And 
let it be borne in mind that those to whom we must look to con
sume the major part of our crop are not the people of wealth 
who buy a dozen apples, or a box at a very high price, but the 
rank and file, who are willing to pay a fair price for a good 
article. 

Then too, the cold storage facilities that prevent the crop be
ing put on the market within a limited time, and also the refrig
erator cars which allow it to be distributed over a large range of 
country, together with low ocean rates and excellent steamship 
facilities are giving· us new and better markets every ye~r. 
vVith tnese few suggestions I will now turn to the practical 
points of my theme. 

VARIETIES. 

As to yarieties, I never specialize except when near my own 
home where I know exactly the condition, but I would say this: 
Select those varieties--of which there are many-which are 
known to do well in your locality; such as are strong, hardy 
growcr.s, with good foliage, plenty of bearing surface, other 
things being equal; annual rather than biennial bearers; for the 
mo~t part reel fruits, of good size, ancl good shippers. It is 
well, too, to avoid those varieties with short, thick stems, that 
must always be bad droppers. I would have as much of quality 
as possible, but there 11111st be a clistinctio!l made between varie
ties for a commercial orchard and those for family use. To 
illustrate: I grow the Jonathan and Spitzenberg. I want 
nothing better in my cellar, but I no longer set them in the com
mercial orchard. A Baldwin or Greening of the same age and 
with the same treatment will produce nearly three times the 
amount of fruit, and although the former varieties will bring 
a higher price, the net return to the grower will be very much 
less than from the last named varieties if they are adapted to 
his conditions. 

I would avoid novelty·. :Many varieties are excellent in the 
place where they originate, but taken into a new country, par
ticularly a southern variety brought north, it is extremely 
doubtful whether they will be profitable at all. Then, too, I 
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would select those varieties that are best adapted to the mar
kets, most accessible to the grower, and apples that are good 
handlers. 

With the exception of such varieties as the Tompkins Coun
ty King and Twenty Ounce for example, which are not hardy 
on their own roots, and if grown at all must be grown on some 
strong stock like the Spy or the Tolman, I ·would set the varieties 
that are wanted rather than try the plan of setting strong grow
ers and top working. In the latter case, the trees are apt to be 
misshapen and come into bearing less early than where they are 
rooted, budded or grafted. The only advantage is, that one 
is able to take his buds or scions from bearing fruits of known 
merits. 

LOW HEADED TREES. 

When I say a low headed tree, I do not mean a dwarf, but 
any of the standard varieties with the first branches from two 
to three feet from the ground. These are very much longer 
lived, more vigorous, and altogether more satisfactory than 
any dwarf possibly can be. 

The claim is made that one can set very many more dwarf 
-trees on an acre, which, of course, is true, but he will have many 
more trees to care for, and really less bearing surface than on 
half the nmnber of standards. A further objection, fatal in it
self, is that they have a shallow root system, and as the top 
grows, are inclined to blow over on the strain, breaking the feed
ing roots, which materially injures or destroys them. If they are 
set so deep as to overcome this, in a very few years they cease 
to be dwarfs, and become standards by rooting from the stock 
grafted in. 

The advantages of the low headed tree are these: First, 
the branches protect the trunk. 

Next, such a tree suffers very much less from wind, and 
fruit which falls can be gathered, and is ac valuable as any 
on the tree. The apples can be picked at very much less ex
pense, and with varieties like the 1\-Iclntosh, often as they 
ripen can be put directly into a box and so easily graded. These 
trees, experience shows, come into bearing at an early age, and 
over and above all can be thoroughly and economically sprayed. 

All these reasons doubtless appeal to you as good, but I 
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know you will be saying: How are you going to cultivate such 
a tree? The point is well taken, but the objection is more 
seeming than reaL I have clone my large trees more harm 
than good by deep cultivation close up, As a matter of fact, 
before these low-headed trees come into bearing they can be 
,rnrked as deep as need be with a one-horse reversible beam 
plow, and after the limbs get too low with the modern orchard 
tools one can do all the cultivation that is necessary, and do 
it wc!L 

PRGNING, 

This really is a subject that demands a lecture by ibclf, and 
I can only emphasize a few vital principles, I would lay this 
clown as the first: Prune just as little as possible to keep the 
trees shapely, sufficiently opened that the sun can penetrate and 
spraying can be well done, and to remove all diseased or broken 
wood. \Vhether to prune when the tree is dormant, or in full 
leaf, is wholly dependent on conditions, If the work is clone 
in the first case in winter, ,vhen the sap is stored in the roots 
in proportion to the top that the tree hacl the fall previous, 
and a portion of this :top has been remon·d, ,,·hen the sap rises 
in the spring, it must either force an undue gro,vth of the 
wood remaining, or produce a lot of suckers, both indicative 
of wood growth rather than the development of fruit buds. 
To prune at this scasen, then, means to encourage growth 
rather than fruitfulness, 

If the tree is pruned when in full leaf, after the sap has been 
distributed through the top, a portion of this top then being 
removed will leave only the right quota to each branch, and 
the shock to the tree--for it is a shock--will tend to produce 
fruitfulness. 

CUL'I'IVA'I'ION. 

\Vhen one sets an orchard he must register a Yow to care 
for it according to the laws of trees, and of nothing else, or 
in other words, one cannot expect results and make the orchard 
a grain field or a meadow. I do not believe it necessary to give 
up the land entirely to trees during the first years of the or
charcl' s life. Hoed crops, such as .corn or potatoes, may be 
planted between the rows, keeping a good distance away from 
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the trees. The ground can then be cultivated early in the season 
and the growing crops shade the land later on. This, I be
lieve, is better than "fillers" for ordinary man, who is carry
ing on his orchard work in connection with ordinary farm 
operations. He had better take a little more land and set only 
the trees for the permanent orchard rather than to attempt 
to set fillers to be taken out later on. The average man will 
leave them just "one year more" ancl seriously injure the per
manent trees. The orchard may be seeded down occasionally 
with clover, and perhaps one crop of hay removed; but no 
grain crop should ever be grown and the orchard nenr left 
in sod more than one year. 

SHALLOW PLOWING Il\ SPRIKG. 

I should recommend shallow plo,ving in early spring, fol
lowed by cultivation of the ground often and thoroughly 
enough to prevent the loss of moisture and the destruction of 
all weeds. In midsummer sow the ground ,vith a cover crop. 
If the trees are bearing heavily. such crop should not be put 
in until quite late, say the early part of August. If there is 
no fruit and the trees ,vill bear a little checking it may be 
sowecl two or three weeks earlier. \ \'hat the crop shall be 
depends wholly on the growth of the trees. If they are grow
ing very rank, so that the foliage is dense and the sun cannot 
penetrate, fungi will flourish. I ,,·ould then not sow a 
leguminous crop, but buckwheat, oats, rape and turnips, or rye. 
All but the last named will die before ,vinter. but the latter will 
provide a green crop which is in itself desirable, but it must 
be plowed in the spring at least by the time the rye begins to 
head, or it will do more harm than good. 

If tree growth is desired, then I should use peas, or clover. 
Vv e are feeling quite confident that the winter vetch is going 
to be an ideal crop for this purpose, although it is a little diffi
-cult to get it established. \Ve frequently use what might be 
called a combination made up of a pound of rape, a pound of 
cow horn turnips and two pounds of red clowr per acre. 
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AGAINS'I' 'l'HE SOD ORCHARD. 

I want to go on record as most emphatically denouncing the 
sod orchard. I have some myself in which there has been no 
plo,v for more than 30 years, pastured with small stock, and 
they have been exceedingly profitable, but they belong to a 
past generation, and without question the profitable orchards 
the country over, are those that are cnltivatecl from their 
yonth np and continue to be so until the encl of the chapter. 

FJtRTII,IZERS. 

I should never put any manure or ferti] izer of any kind about 
the roots of the young trees vYhen planted. A mulch of coarse 
manure above the ground may be a yery good thing. Apply just 
enough manure to keep the trees growing and thrifty until they 
come into bearing and then usually it may be applied with a lib
eral hand. Of course, there can be too much to induce the 
rank growth spoken of above, but of this there need be no clan
ger if one will observe his trees and refrain from applying the 
manure when there arc indications that there is too mnch wood 

growth. To put a lot of fertilizer-as is often done-right 
about the trunk of tile tree and nowhere else, is as sensible as 
it would be to tie four quarts of oats about a horse's leg, and ex
pect it to get any benefit from it. As to the matter of commer
cial manure, I am not rn clear. I have used very much of such 
in my mvn orchard, and know of its extended use in others, 
and in either case there was no direct benefit to the tree, al
though there was an indirect one, through the growth of the 
cover crop. This will not apply to all conditions, and I can only 
advise each orcharclist to experiment for himself in a limited 
way with various chemicals, to determine whether for him it is 
a profitable investment. 

WHA'I' ABOUT SPRAYING? 

I have said nothing about spraying, because I propose to treat 
that by itself tomorrow but for the benefit of any one who may 
not hear me at that time, I would say that after all these things 
have been faithfully carried out, there must be thorough, timely 
and intelligent spraying. 

Mr. Bailey of \,Viscasset: Situated near the seashore we 
have a great deal of rock-weed and thatch. Now what kind 
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of a scheme is it to put on a good supply of rock-weed in the 
fall, let it stay through the winter, and then put on 8 or IO inches 
of thatch, and a salt hay which we can get in large quantities 
around the shore, and let it stay till fall again? 

l\fr. Van Alstyne: Theoretically that is all right, if it is not 
carried too far. I should be afraid, in putting any large amount 
of vegetable matter into the soil, that you could not turn it un
der thoroughly enough so but there would be danger of its dry
ing out the soil. I would rather put on smaller doses at more 
frequent intervals. If you have a good coating of the weed 
that you speak of, I should think that would be all that was 
necessary, if yon are going to plough it under. If you are go
ing to mulch, your method is all right. There are orchards in 
my State, and in Ohio, in which the mulch system has been car
ried through with a good deal of success. But I would not 
recommend it except on land that could not well be cultivated. 
In snch a case your plan would be admirable. The more ma
terial you can put on to make a mulch the better. 

~Tr. Cummings of Paris: I understood you to recommend 
having the first branches about two feet from the ground? 

l\f r. Van Alstyne: Yes, sir. 
1\Tr. Cummings : \Vell, with a wide-spreading tree like the 

Baldwin, when that tree is bearing won't you have your limbs 
upon the ground, so that the lower limbs will be in poor shape? 

},Ir. Van Alstyne: Yes, that will come about eventually, 
just as it will come about eventually if you head the tree as we 
used to so as to drive a horse under it. In the latter case the 
time will come when those lower limbs will come down and we 
will have to take them off. On the other hand, the low-headed 
tree seems to have a greater tendency to grow upright than the 
high-headed tree. But the time will doubtless come when the 
limbs will be on the ground. I have got some now that are 
pretty near the ground. Now then, those limbs will either have 
to be shortened up, or some of them possibly will have to be 
removed altogether, but even then I will have a better shaped 
tree than if the tree were way up. 

Question. How about the deep snows? Do they affect it 
any? 

Answer. That ,vould probably be a more serious ob
jection with yon here than with us, and yet I have an idea 
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that that is more seeming than real, because with the more 
stocky branches that you grow by that method, I think they 
vrnuld perhaps resist the snow more than a ,ride-spreading tree. 
I say to you frankly that where you are troubled with the:,e deep 
snows, I would head !1igher than 1 \YOttld in my State. \\·here 
,re lrnYe less snow. 

PRESIDEKT TWITCHELL: During the pa,t fc,,. years the State 
has purchased a farm in the tcmn of :donmouth. It has been my 
good fortune to spend six or seven months yearly within a mile 
of that farm and know what the workers \Yere doing there. I 
belie,·e the State has been extremely fortnnate in the man it has 
placed there as horticulturist. He come, to us with earnest 
and honest desire to do the nry best he can for that farm. for 
the proving out of the great problems \\·hich now confront us. 
It giyes me pleasure to present to you Professor Donns. lforti
culturist at the Agricultural Experiment :Station. ,rho is no,,· 
to speak to yon along the line of the work which he has been 
carrying forward on the farm at :.\fonmotith. 



SO:,IE ORCHARD SPRAYING PROBLE:,fS AND 

EXPERIMENTS. 

By W. W. Boc'{KS, Horticulturist, :.Iaine Agricultural Experi
ment Station. 

Mr. President, JI embers of the Pomolo.~ical Society: 

According to the program, I am to lead a discussion under the 
heading "The Care of the Orchard.'' I shall take the liberty of 
qualifying that announcement by confining myself to one phase 
of orchard management. and discuss briefly some orchard spray
ing problems and experiments. 

This subject was selected for several reasons: First, to em
phasize the continuation and extension of intelligent, timely and 
thorough spraying as a vital factor in the improvement of 
1Iaine · s orchard industry,. Second. to put before you an ac
count of one phase of the ,,·ork being carried on at Monmouth 
at the experimental farm, the acquisition of which was clue in 
no small degree to the interest and efforts of your members. 

It seems appropriate to me that at meetings of this nature ,ve 
should come before you with an account of ,vhat is being clone 
in the experimental field, rather than dwell upon distinct ways 
and means of orchard practice already ,vell established and un
derstood. The work of the Jiaine Station, as you know, is 
distinct from that of the Agricultural College. The latter is 
the means of spreading agricultural gospel from the foundation 
of determined facts and principles. The function of the Sta
tion is to attempt the solution of new problems and the dis
covery of underlying principles, so that these when solved and 
discovered can be transmuted into rules for practice and spread 
through the College and the other agents for agricultural exten
sion work. 

The time has long passed when the necessity ancl value oi 
spraying for the control of insect and fungus enemies of the 
orchard has to be proved. In the large regions devoted to fruit 
growing in the Middle, Central and Pacific Coast States spray
ing has long been an accepted part of the annual orchard treat-



ment by all men who look to their fruit for an important source 
of their revenue from the lancl,-and rightly so. For every 
year has shown them that spraying properly done means health
ier tr,~es, cleaner and bdter fruit, and, in consequence, better 
returns. 

Spraying in its exten~ion has also brought with it problems 
for solution. For many years borcleaux mixture has been the 
standard fungicide for orchard spraying, with Paris green or 
arsenate of lead used i'n combination with it as the insecticide. 
Paris green has in recent years been largely superseded by arse
nate c,f lead, because the former has a great tendency to burn 
and injure foliage, whereas lead arsenate has been found 
equally effective in destroying leaf-eating insects without the 
injurious effects upon the leaves. 

The incrcasin;; use of bordeaux mixture has, however, been 
acrnmpanied by reports of injury to fruit and foliage. Such 
injury appears to vary in degree and in different seasons. On 
the peach ancl Japanese plum it has long been known that bor
cleaux cannot he nsecl with safety when the tree is in leaf. On 
the apple ancl pear the injuries have manifested themselves in 
two ways-burning or spotting of the leaves and rusi,eting or 
corkin,~· of the fruit. The leaves so affected show dead brown 
spots similar in general appearance to some fungus leaf spots, 
generally circular or roundish, but often irregular. Frequently 
the an~as are large, as thoug·h a number of smaller ones had 
united. Occasionally the margins of the leaves show the char
acteristic dead blackened areas. Such foliage injury is very 
frequently followed later in the season by yellowing and pre
mature leaf fa!!. This occurs early or late in the growing 
season according to the severity of the injury. Sometimes it 
does not occur at all. ·whether such yellowing is actually the 
result of bordeaux spraying is a mooted point among investi
gators, but it is an ac:knowleclgecl fact that it is a frequent ac
companiment of leaf injury from this source. 

On the fruit the injury is first seen as small, dark, Hy-speck 
like spots. These arc not to be confused with scab spots. The 
former are regular, smaller and not sunken. The final appear
ance o,: the injured fruit is well known to most of you. The 
skin is washed with a rusty or russet colored coat which ma
terially detracts from its appearance. In more severe cases 
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the apple has been stunted in growth and has suffered malform
ation, while the russeted surface may be greatly roughened or 
even corrugated. In very severe cases the skin may crack and 
show V-shaped splits on the surface of the fruit. 

The following points seem fairly well established:-
1st. Bordeaux injury is a definitely recognized trouble. 
2ncl. Improperly made bordeaux is not the sole cause of in

jury, and excess of lime does not seem to have an appreciable 
effect in preventing it. 

3rd. Bordeaux appears to be aggravated in its injurious ac
tion by unfavorable weather conditions following the time of 
spray111g. Wet weather so following is especially conducive 
to injury. 

4th. Agencies such as frost and other factors not accounted 
for may produce a characteristic russeting on fruit, entirely 
independent of any spray. 

5th. Varieties vary greatly in susceptibility to in jury. 
6th. The severity and general occurrence of injury in cer

tain seasons of unto,vard weather conditions make it probable 
that weather is an important factor in causing injury. Even 
small differences of local atmospheric conditions may account 
for entire difference of results. 

Let me pause here to emphasize this point-that injury from 
borcleaux was not, and is not, a regular or annual occurrence; 
that up to a very short time it was the best fungicide known for 
orchard spraying and that in spite of the occasional injury no 
orcharclist could afford to take the chances of exposing his crop 
to the certain ravages of insect and fungus enemies by abandon
ing the spray pump. 

V/e find that in 1907 Professor Corclley of the Oregon· Sta
tion began his series of experiments ,vith lime-sulphur as ~ 

summer spray for the control of apple scab. These experiments 
he has conducted every season since, with decided success. 

Three kinds of lime-sulphur preparations were employed: 
The so-called self-boiled, the home-boiled and commercial or 
factory boiled solutions. The nature of these we will consider 
more fully hereafter. 

In general, the results obtained by these men were highly 
encouraging. Self-boiled lime-sulphur appears to be an es
sentially safe and effective fungicide for the control of peach 
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brown rot and scab, two of the greatest enemies of the com
mercial peach grower. As a means of control for apple scab 
it was fairly good, but not to the same degree as either the home
made or commercial concentrated forms. In addition to the 
action of these sprays as fungicides was the encouraging fact 
that they appeared to have little or no injurious effect upon the 
foliage when used at proper dilutions, and no injury to the fruit 
appears to have been reported. Both Paris green and arsenate 
of lead were used, with the results in favor of arsenate of lead. 

For the literature bearing on this subject and the details of 
the experiments jtist mentioned those who may be interested 
will find references thereto in two bulletins soon to be issuecl 
by the .:,faine Experiment Station, one on apple diseases and 
their control, the other on the results of this season's spraying 
with lime-sulphur sprays in the orchards at Highmoor Farm. 

\\'hen the Station took charge of the farm last summer, its 
first attempt at orchard renovation was a thorough spraying 
of all the trees., which 1,yere badly infested ,vith insects ancl 
fungi. Dorcleaux mixture ,,·as used, and although the pest~ 
,vere brought under control considerable injury, ascribed in 
part to the spray, ,vas noticed on the leaves. For a large part 
of such injury, hm,-ever, the ,veakened condition of the trees 
may be held responsible. It is not too much to assume that a 
tree of weakened vitality is more susceptible to causes of injury 
of anv sort, as it has less natural resistance to them. 

As· you kno,v, nearly all our trees of any promise ar,~ Ben 
Davis, and this yariety i~; notably susceptible to spray injury. 
It was, therefore, decided to test out through a series of seasons 
some of the forms of J!ime-sulphur solution~ which had been 
sc favorably reported on in other places. 

THE PROBLEM. 

The questions to be asked by this experiment might be stated 
as follows: 

I. Are self-boiled, ho111e-boilecl or commercial lime-sulphur 
sprays now on the market in Maine equal in efficiency to bor
dcaux mixture for the control of apple scab? 

2. May the damage from spray injury on susceptible trees 
like the Ben Davis be eliminated by such sprays? 
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3. If lime-sulphur sprays do not injure fruit .or foliage and 
yet are not equal to bordeaux as a spray, is their use com
mercially profitable? 

4. Can arsenate of lead be as safely and effectiwly used 
,vith these sprays as with bordeaux? 

THE :'.\.\Tl.RE Ot LBIJ.-;-St:LPHl.R SOLl"'flOXS. 

\Vhat are these lime-sulphur mixtures, and how do they differ 
from one another? Briefly, self-boiled lime-sulphur is a chem
ical and mechanical combination of calcium and sulphur ob
tainecl by adding sulphur to an equal weight of lime when that 
lime is slaking. The means of effecting this union is the heat 
of the slaking lime; no other heat is employed. The spray so 
made is not as strong as the boiled preparations, and has less 
sulphur in solution. Probably for this reason it has been found 
less effective for apple scab. 

The boiled lime-sulphur solution is made by slaking good 
lime, and after slaking boiling ,vith an amount of sulphur double 
in weight to that of the lime used. Aetna] boiling is continued 
from 30 to 60 minutes, according to the recommendations of 

· various experimenters. 
It is knmvn that calcium and sulphur will combine in differ

ent proportions and form different compounds ; the greater the 
amount of sulphur present, up to a certain point, and the longer 
the time of boiling, up to about an hour, the greater the amount 
of sulphur in solution. The home-macle preparations have, of 
course, a considerable amount of sediment left, which is strained 
off before using. 

The commercial solutions are usually clear, but have not been 
found essentially different from the properly prepared home
boiled preparations. 

THE EXPERD1Ei'\T. 

For this experiment 25 rows of Ben Davis trees, about 20 

to 25 years old, were selected in our thriftiest orchard. These 
were divided as follows: 

Rows one, two and three, contained a total of nine trees. The 
balance of the plats consisted of two rows of six trees each, ex
cept the plot sprayed with the home-boiled solution, which had 
11 trees. The trees were fairly alike in size and condition. 
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Some had been more thoroughly pruned and thinned ,11t the: 

preceding fall than others, and in consequence could lw sprayed 
a little more effectively, but in general the conditions were rea
sonably uniform. 

Treatment was as follows: 

Row. Treatment 8praynd 
With. 

M111rnfacture,t !Jy. 

I 

Amount nsPd 
in 50 gallons 

water. 

An:ounl lead 
I nrsenate 

(iuserticide) 
atlded in ,>0 
gals. ,vatcr. 

1, 2, 3 Checks, not sprayed . . . . , 

4, 5 Lime-sulpbur ........... , Kiagara Sprayer Co ... 11~- gallons ... . lb,. 

6, 7 Lime-sulphur ... , ....... Buvvker lnsectieide Co. I 11 gallons ..... . 

8, 9 Lime-sulphur ........... Sterling Chemical Cu .. il½ .f;allons .... . lbs. 

10, 11 Lime-snlµluu ........... · Grasselli Chemical 1 'o.: lfi gallons. 
I i 

lb,. 

:1 lbs . 12, 13 Lirne-sulpllur ........... ·
1

Ja,mesA.BlanchardCo!q gallons. 

14, 15 "Sulfocille" ............. 
1

B. G. Pratt Co .... . 

16, 17 8elf-lJoiled lime-sulphur. Home made. 
I 

18, 19 Boiled limo.sulphur .... 'Home made ..... . 

20, 21 Bor<leanx mixture ...... 1 mnne made ..... . 

22, 23 Bordeaux mixture ..... Home made ........ . 

24, 25,Cheeks, not spray('d ... . 
i 

• :.1; gallo!.l. ............ :1 J'Jj. 

;10 Ihs. lime. 10 11,s.i 
, sulplinr ........... p111H. 

. . ,2~, tbs. li:ne, 5 lbs.i. , 
, snlpl.nn .......... d Ih,. 
4 lbs_. .copper . Slll·j., . 

1

1 

1il.1,ltl, 4 Jb,1-,. hnw.

1

,J lb:-;. 
,1 ;) l 1)s. copp1:r sul-

phate, 3 lbs. lime .. :J lhs. 

I 

The Sulfocicle used on rows 14 and r.=; 1s a proprietary article 
advertised as a soluble sulphur spray, not lime-sulphur. The 
first two applications of this were as slated above, the last one 
was diluted to three-sixteenths of a gallon to .=;o gallons of 
water. 

Arsenate of lead was used with all solutions at the rate of two 
pounds to 50 gallons in the first application, and three pounds 
in the succeeding ones. 

The applications, as careful and thorough as it is possible to 
make them with a hand pump were applied :-

r st. \Vhen the fruit buds began to show pink at the tips,
l\Iay 13 to r6. 

2nd. Just after the petals fell,-} une 7 to 9. 
3rd. July 15 to r8. 
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The weather at the time of the fir~t application was most 
favorable. The days were bright, mild and calm. Between 
it and the second application no injury could be found on any 
of the plots. 

The second application was interrupted and followed by 
weather of the kind most favorable for the production of spray 
injury according to previous experiences with bordeaux. Show
ers interrupted and followed the spraying and the temperature 
and humidity changes were great and rather sharp. Cold, rainy 
periods ,vere followed by bright, hot, humid ones. If spray 
injury were to be done, these were ideal weather conditions for 
producing it. 

Observations made two to 15 clays after the second spraying 
shmvecl a comparatively small amount of leaf injury on all the 
sprayed plots except the self-boiled lime-sulphur. On those 
least affected it was found only by the closest observation. On 
others it was more readily seen, but on all the lime-sulphur plots 
,vhich were affected the injury was so slight as to be entirely 
negligi5le as far as the general health al1(1 functions of the foli
age were concerned. The foliage was spotted to a vastly lesser 
degree than the borcleaux plots, and although the spots averaged 
larger in size than those from bordeaux injury, the individual 
leaves showed on an average fewer injured areas per leaf. The 
application of the third spraying had no ill effects upon any of 
the lime-sulphur plots. 

As the season advanced it was evident that so slight had been 
the foliage injury from lime-sulphur, even in the most severe 
cases, that to the general observer it passed unnoticed, and had 
no noticeable effects whatsoever upon the functions of the trees 
in developing fruit or wood. The leaves developed well, were 
thrifty and green and although scab could be found it did not 
develop to any appreciable extent. No yellowing whatsoever 
was seen on these trees, and the leaves remained on them until 
long after the fruit was harvested. 

The self-boiled lime-sulphur plot suffered no leaf injury at 
any time during the season. The foliage was notably thrifty 
and green. On the other hand, leaves as well as fruit seemed 
to be considerably more affected with scab, showing that the 
self-boiled preparation is not as effective against this fungus as 
the boiled sprays. 
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Coming now to the frnit from these lime-snlphur sprayed 
trees we find it notably larger, cleaner and of better color, on 
the anrage, than that from either bordeaux or check plots. 

So far, therefore, as foliage injury and fungns control are 
concerned, the lime-wlplmr sprays shO\recl themselves for this 
season to be a success on Ben Davis trees. 

In regard to the fruit, none of the lime-sulphnr sprays, not 
ewn the self-boiled, were entirely successful in preventing rus
seting or even malformation. In all cases, however, the per
centage of deformed fruit ,ns nry small, and be it noted, this 
pcrccntagc ,:uas in all cases but one 110 greater in amount or less 
than that found on the 1111spraycd trees, ,rhere deformity was 
clonbtlcs~ produced by natmal causes. Hence it is difficult to 
.,ay exactly ho\\· much of this deformity was actually due to 
the ,pray. and hO\r mnch to agencies that caused russeting and 
malformation on nnsprayecl trees. 1Ye shall see, however, that 
it was only one-third as great as on the bordeanx plots. Of one 
thing we may be reasonably certain, judging by past experience. 
\\'hen conditions are right for producing such injury to un
sprayed fruit by natural agencies ,re cannot hope to escape it 
011 the sprayed trees. Spraying at snch times may, and prob
ably does, aggravate the condition, but that is neither reason nor 
excuse for abandoning spraying operations entirely. 

The bordeaux sprayed plots showed the characteristic effects 
on leaf and fruit. The leans were badly spotted and the fruit 
russeted and severely deformed to quite an extent. The foliage 
nry evidently sd'fered in thriftiness, as could be noted by the 
casual observer comparing borcleaux with lime-sulphur, making 
clue allowance for difference in color of the two kinds of sprays. 
::\loreover, there was a slight amount of yellowing and some 
leaf fall during the season, neither of which, as already stated, 
appeared on the lime-sulphnr plots. No noticeable diff crences 
were seen on the 3-3-50 bordeaux trees compared with those 
sprayed with the 4-4-50 strength. 

All in all, the lime-sulphur sprays showed to decided ad
vantage over the bordeaux, both in their effect on foliage and 
fruit. vV e shall see that their effectiveness in scab control was 
even a trifle better. 

\Ve come now to consider one other sprayed plot-that treat
ed with Sulfocide. The injury done in this division was ex-
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tremc. After the second spraying the leaves sho\ved very great 
and widespread injury two days after the second application. 
The tissues were in cases thoroughly scorched or burnt. De
foliation was severe and the growing processes of the trees ap
preciably hindered for this season. Not only was the fruit 
very badly damaged after the second application, but more in
j nry was done it after the third, which was applied at the rate 
of but three-sixteenths of a gallon to 50 gallons of water,-a 
dilution greater than the weakest strength recommended by the. 
manufacturers. The fruit was stunted in growth, deformed, 
badly cracked and blackened at the calyx or "blow" end. The 
nature of this injury varied. In some cases the calyx end was 
sunken, in others a similar burning of the tissues was found 
on the side of the apple, sometimes accompanied by splitting 
of the skin. Almost 50 per cent of the fruit was so affected to 
some degree. 

It is only fair, however, to state that it has not yet been shown 
that this injury is due to the Sulfocide itself. It is possible,
ancl we are at present somewhat inclined to this view,-that the 
injury may be clue to a combination of Sulfocide with lead arse
nate whereby arsenic is set free in a form capable of doing the 
damage. Very similar injuries due to Paris green used with 
borcleaux have been noted at the ::\fissouri Fruit Station. This 
is a point to be more fully determined, and for that reason we 
give you our observations and not conclusions. The speaker 
saw the orchard of Dr. J. F. Moulton of Limington last Sep
tember, and the trees, sprayed with Sulfocide and Paris green 
,vith some lime added, were in excellent condition. This much, 
however, may be said at present; if lime-sulphur sprays, either 
commercial or home made, plus arsenate of lead, will give at 
least as good results as Sulfocide plus Paris green, then the bal
ance is in favor of lime-sulphur, for Paris green is too unre
liable to use, considering its capacity for burning foliage. 

Coming now to the check or unsprayed rows, of which there 
were two plots, one at each end of the experimental block, we 
find that scab played havoc on both fruit and foliage. In addi
tion to this, these divisions were the only ones where insect dep
redations occurred to any extent at all. Codling moth was here 
at ,,·ork, and several of the leaf-eating caterpillars, including 

32 
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the voracious "yellow-neck." The fall web worm was here in 
full force, not confining itself to leaves., but making meals off 
the fruit itself. 

In striking contrast to these plots was the appearance of all 
the sprayed trees. Not even the first sprayed row next the 
check plots had a sign of web worms or other leaf-eating insect. 
The entire effectiveness of lead arsenate with the lime-sulphur 
solutions was evidently well demonstrated in this year's results. 
What insect injured fruit was found on the sprayed plots was 
almost entirely the work of the curculio. Since this is not a 
leaf or fruit devouring insect, and arsenicals are acknowledged 
to be of practically no use in combating it, the performance of 
lead arsenate for this reason may be estimated at very close to 
one hundred per cent. 

The following table: gives a comparison of results on the basis 
of fruit. Under scabby fruit was classed every apple that had 
the faintest trace of scab, e\'en as small as a pin head. Of all 
the scabbed fruit considerably less than 50 per cent would be 
classed as badly scabbed. This should be borne in mind in ex
amining the table. 

1-:i Check ............ . 

4-5 Niagara .............. . 

3,102 

7,736 

6-7 Bowker . . . . . . . . . . . . . .. . . .. . . . . .. . .. .. 5.040 

8-9 Sterling..................... 7,765 

10-11 Grasselli.. .. .. . . . . . . . .. .. . 9,563 

12-13 Blanchard . . . . . . . . . . . .. . . . 7,699 

14-1.5 •·Sulfocide" .. . .. .. .. .. .. .. .. .. . .. .. 3,660 

16-17 Self-boiled...... . . . . . . . . . . . 3,181 

18-19 Home bolled .. .. . .. .. . . . . . .. .. .. .. 6,551 

20-21 Bordeaux 4-4-50........... 7,185 

22-23 Bordeaux 3-3-50...... . . . . . . . . . . . . . . 5,215 

24-25 Check . .. .. . . . .. .. .. .. .. .. .. .. .. . .. . 6,092 

,,8.3 

92. 7 

93.3 

89.9 

88.5 

91.0 

94.4 

84.5 

85.2 

83.2 

85.9 

59.2 

41.6 

7 .2 

6.6 

10.0 

11.4 

8.9 

5.5 

15.4 

14. 7 

16. 7 

H.0 

40. 7 

1. 9 

2. ~ 

3.5 

1. 3 

1.8 

1.6 

' 44.3 i 

2.1 

1.3 

13. 7 

5. 7 

2.4 

13. 7 

0.6 

1.6 

0.8 

0.5 

1.0 

0.1 

1.0 

1.2 

1. 5 

1. 9 

7. 3 
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FINAL OBSERVATIONS. 

From these results we observe: 
rst. Spraying with either lime-sulphur or bordeaux vastly 

increased the per cent of clean fruit and was decidedly a profit
able operation. 

2nd. Of the five commercial lime-sulphur preparations there 
was little difference in effectiveness. For an absolute test of 
this point the use of these brands over a series of years would 
be necessary. All of them this season were satisfactory as 
fungicides. 

3rd. Leaf injury from lime-sulphur with lead arsenate was 
so insignficant as to be entirely negligible. 

4th. Russeting of fruit and malformation was not entirely 
avoided on lime-sulphur sprayed trees. Whether this is due 
to the spray, to weather conditions or to a combination of both, 
is a point still to be discovered. 

5th. Home-boiled lime-sulphur was slightly less effective in 
scab control than the commercial preparations. We believe that 
a part of this difference may be accounted for by the fact that 
in rows 17 to 25 inclusive the trees were somewhat larger than 
in those preceding, and had been pruned less severely. In con
sequence, the same amount of spraying would have somewhat 
ltss chance of being as effective as on trees more open to spray, 
sun and air. Even so, the differences are not great. Other 
experimenters have found the home-boiled solution very satis
factory. 

6th. The self-boiled lime-sulphur was less effective in the 
control of scab on fruit and foliage. This coincides with the 
results obtained by previous experimenters. 

7th. Sulfocide combined with arsenate of lead was a most 
undesirable spray to apply to Ben Davis trees. 

8th. Arsenate of lead was eminently effective with all lime
sulphur sprays in the control of chewing insects. 

9th. A comparison of bordeaux and lime-sulphur for this 
year shows a small balance of scab control in favor of the latter 
and a somewhat greater balance in favor of the same in t~e 
case of spray injury. 

These, be it noted, are our observations of the facts; they 
are not our conclusions, for the latter are not ready to be made. 
No man in the experimental field is warranted in staking his 



.'\GRICL'LTl'RE OF :IL'\INF,. 

reputation on the results of one year's work. This much may 
be said: The results obtained are encouraging, and, taken into 
consideration with those of former experiments at other sta
tions, point to the future solution of our spraying clifiiculties 
along the lines being worked upon. The use of lime-sulphur 
to elate appears to be attended by desirable results as great as, 
and by undesirable results somewhat less than, those following 
the use of bordeaux, even under conditions making for spray 
injury. \Vhether such injury will ever be totally avoided with 
any spray when the atmospheric conditions at the time of use 
are unfavorable is a question that remains at present unan
swered. 

There are many questions still waiting to be solved in con
nection with this problem. One of these is variation in su~
ceptibility to injury of different varieties. In this phase of the 
work the Station is handicapped by the fact that our orchards 
are practically confined at present to one variety for experi
mental purposes. \Ve r1ave no means of testing the effects of 
lime-sulphur upon different varieties, and this should be clone. 
VI e know that there :is a great difference in susceptibility to 
borcleaux injury: we must know more about it in relation to 
these newer sprays. It is greatly desired that some of you 
men interested in advancing horticultural knowledge co-operate 
with us by using lime-sulphur on small blocks of one or two 
different varieties, spraying thoroughly and noting carefully 
the effect upon foliage and fruit, both as to fungus control and 
possible injury. \Ve should be glad to hear from members of 
this society who are willing to undertake such a piece of work 
and to follow our directions. 

There are other questions to be solved. One is the minimum 
strength of spray that will be effective. Another concerns 
the chemical nature of the lead arsenate that is best to use 
in conj unction with the fungicide. These are some of the 
points which we hope to attack in the future. For the present 
we would say lime sulphur is worthy of a trial, but the end of 
the knowledge regarding it will only come from such trials . . 

HOME MADE YS. C02\1:lfERCIAL U:lfE-Sl'LPffCR. 

In conclusion let me say a word relative to home made vs. 
commercial lime-sulphur preparations. 
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Concentrated stock solutions, properly made and stored, have 
been found entirely satisfactory. Does it pay, then, for the 
orchardist to make his own spray? That depends largely up
on the amount of spray to be used. The commercial preparation 
is a convenience, requiring nothing but a knowledge of its 
density before diluting with water. On the other hand these 
proprietary sprays cost from three to four times as much as 
an equal volume of home made material. The home-boiled 
concentrated stock solution if properly made and barreled, can 
be cooked in winter and stored for future use. It is largely a 
question of the man and his willingness to save money by using 
his own time, labor and care. Lime-sulphur sprays must be 
correctly made and correctly diluted when using. This point 
must be emphasized. 

Another advantage of concentrated lime-sulphur solutions, 
either commerdal or home made, over other fungicides, is that 
the same preparations are used as insecticides on dormant trees. 
These lime-sulphur sprays, used in greater strengths, are ef
fective in controllng sucking insects which cannot be fought 
with arsenicals. At such strengths they are used when the 
leaves are off the trees and no injury to the latter results. 

DIRECTIONS FOR MAKING SPRAYS. 

The materials needed for making either of the home made 
sprays are good stone lime, free from grit .or dirt, containing 
the least possible amount of magnesium, and sulphur. Do not 
use a magnesium lime. Sulphur may be either in the form of 
flowers of sulphur or sulphur flour. 

SELF-BOILED LIJ\IE-SULPHUR. 

The directions for making this so-called self-boiled prepara
tion are adapted from several publications of Mr. W. M. Scott 
of the Bureau of Plant Industry, United States Department of 
Agriculture, who first devised and used it. 

Use 8 lbs. of sulphur and 8 lbs. of good stone lime to 50 gal
lons of water. The amount of lime and sulphur may be multi
plied by any amount, provided the volume of water finally 
used is likewise increased. Thus, 40 lbs. of lime can be used 
with 40 lbs. of sulphur and diluted at the end of the process 
to a total of 250 gallons of water. 
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"Place the lime in a barrel and pour on enough water ( about 
3 gals. to 20 lbs .. ) to start it slaking and to keep the sulphur 
off the bottom of the barrel. Then add the sulphur which 
should be worked through a sieve to break up the lumps and 
finally enough water to slake the lime into a paste. Consider
able stirring is necessary to prevent caking on the bottom. After 
the violent boiling which accompanies the slaking of the lime 
is over the mixture should be diluted ready for spraying, or 
at least enough cold water added to stop the cooking. Five 
to 15 minutes are required according to whether the lime is 
quick acting or sluggish. The intense heat seems to break up 
the particles of sulphur into about the physical condition of 
precipitated sulphur and the violent boiling makes a good me
chanical mixture of the lime and sulphur. Only a small per
centage of the sulphur-enough to improve the adhesiveness 
of the mixture--goes into solution, but if the· hot mass is al
lowed to stand as a thick paste the sulphur continues to unite 
with the lime and at the end of 30 to 40 minutes enough of 
the reddish liquid is proclucecl to burn peach foliage and even 
apple foliage in some cases. Hence the necessity for cooling 
the mixture as soon as the lime is slaked. 

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

The amount of water required to make the best mixture de
pends largely upon the lime. Some grades of lime respond 
quickly and take a large quantity of water, while others heat 
up slowly and are easily "drowned" if too much water is 
added at once. Hot water may be used to good advantage in 
preparing the mixture with sluggish lime, but with quick act
ing lime hot water is not necessary and is more likely to bring 
too much of the sulphur into solution. If desired the mixture 
may be kept for a week or more without deterioration but 
should be thoroughly stirred before using." 

In applying the self-boiled mixture the spray pump should 
be equipped with a good agitator as the mixture settles to the 
bottom of the tank. In order to be evenly applied it must be 
kept well agitated. 
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HOME BOILED CONCEN'I'RA'I'ED LIME-SULPHUR. 

In making this solution a large kettle or iron cooker of some 
sort is necessary. A stock feed cooker of large capacity will 
answer. Cookers well adapted for this work can be obtained 
of the Farmers' Supply Co., Philadelphia, Pa.; Montgomery, 
Ward & Co., Chicago, Illinois, or the Wagner Mfg. Co., Sydney, 
Ohio. 

We give here the formula of Prof. A. B. Cordley of Oregon 
as the one best to recommend in view of our present knowledge 
of the subject. 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . I ro lbs. 
Lime, best grade . . . . . . . . . . . . . . . 55 lbs. 
\Vater suffic'ient to make . . . . . . . . 6o gallons. 

Slake the lime, mix the sulphur into a thin paste with a little 
water, add it to the lime, add sufficient water to make 60 gal
lons, bring to a boil and boil vigorously for 30 to 45 minutes. 
The sediment is then allowed to settle, after which the clear 
dark amber-colored liquid is drawn off and may be stored in 
'casks for future use." 

DILUTING CONCEN'I'RA'I'ED SOLU'fIONS FOR USE. 

\Vith our present knowledge, the strength of lime-sulphur 
to use-that is, the amount of water to add to a gallon of 
the concentrated solution-depends upon the density or spe
cific gravity. This may be determined by a cheap and simple 
instrument called the hydrometer. This consists of a hollow 
glass tube, its lower end terminating in a weighted bulb. Placing 
this in a liquid, it sinks until the liquid displaced equals its 
own weight. In light solutions, therefore, it will sink deeper 
than in heavy or dense ones. The graduations to be read are 
marked on the scale on the neck of the instrument, and are 
in degrees Beaume or in terms of specific gravity. In some 
hydrometers both scales are given, but the Beaume is the one 
most generally used. These instruments, costing from $1.25 to 
$1.50, may be had of Bausch & Lomb, Rochester, New York; 
Eimer & Amend, New York, N. Y., or any dealers in scientific 
apparatus. They are absolutely necessary for the proper use 
of lime-sulphur solutions, as not only may the product of one 
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manufacturer differ iin different casks, but home-boiled solu
tions will vary considerably even when the same amounts of 
material and time of cooking are employed. 

The following is adapted from Cordley's tables for dilution: 

Hydrometer reading. 

Degrees Beaume. 

32 

31 

:m 

29 

28 

27 

26 

:J5 

23 

22 

Number of gallons water for one 
gallon solu tlon. 

Summer Strength 
(Fungicide). 

Winter Strength 
(Insecticide). 

------~--~--~---~------------~------

1-30 

1-29 

1-24 

1-23 

1-22 

1-20 

' 1-12 

1-11 

1-10 

1-91 

1-9 

1-8½ 

1-8 

1-7 

1-6 

The advantage of the concentrated home-boiled solution is 
that it can be made when other work is not pressing and stored 
in casks or barrels for future use. \Vhen so stored the barrels 
should be entirely filled to exclude air. If this is not possible, 
or when a part has been withdrawn for use and the balance is 
to be held for a considerable time it should be protected from 
the air with a thin oil coating of paraffin oil or other heavy oil. 

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

A word more and I am done. \Vhat is to be the attitude of 
you orchardists in the light of our present knowledge? Will 
il be one of hesitation or timidity? If you have sprayed in 
the past are you going to lay aside your spray pump for the 
present? If you have been thinking of spraying for the first 
time next season are you going to give up the idea and wait 
until experiments have shown you something still more definite? 
If you do, let me assure you most emphatically that you can 
make no greater mistake. Remember that scab, leaf spot, fruit 
spot, pink rot, black rot, sooty blotch and canker; codling moth, 
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bud moth, web worm, yellow-neck. blister mite, bark louse. 
aphids and dozens of other injurious insects are, like the poor, 
always with us. We can never escape them entirely, but we 
can keep them under control. Keep right on spraying this 
year, next year, every year. 

\Ve have still much to learn, but we know enough even now 
so that ,w can go ahead. \Ve have today knmvledge which if 
properly applied means success in our orchards and dollars in 
our pockets. Use bordeaux or lime-sulphur according to your 
judgment from the results so far kno,vn. The Station itself 
proposes to use lime-sulphur on all its orchards next season. 

If you have varieties especially susceptible to scab, a good 
plan would be to use bordeaux for the first application, before 
the blossoms open, and lime-sulphur for the other two. Do 
not be afraid to experiment yourselves; all of us will benefit 
by it, and you cannot lose if you do the work with care and 
intelligence. Get the bulletins telling you what you have to 
fight and how to do it. Study them carefully. Know what 
you are spraying for, and then spray in time and thoroughly 
and you will win out in the· end against both insect and fungus 
enemies. 

COM BA TING I::s;SECT PESTS AND DISEASES. 

By E. VAN ALSTYNE. 

No man can expect to raise fruit which will compete satis
factorily in the world's markets, unless it is thoroughly 
sprayed, and freed from the depredations of insects and the 
marring by disease. Some may say, \Vhy is this necessary 
today more than formerly? There are several reasons. First, 
the standard of excellence is higher, and buyers are discrim
inating against fruit which because of injury from one or the 
other of the above causes, is not only unsightly but unprofitable. 
Next, because as we increase our planting both insects and 
disease multiply; just as we find typhoid and other fevers 
rampant in the crowded districts of the cities, and rarely of 
a serious import in the sparsely settled country. The destruc
tion of the wild plants and trees, on which many of our native 
insects fed, has driven them to the cultivated plants, which 
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being more numerous and often apparently more to their liking, 
cause them to multiply exceedingly. Then, too, in most cases 
the parasites, which in their native state held them in check, 
have either not followed them into civilization, or have not 
found the same congenial surroundings. Again, as ,ve are 
bringing into the country products from the ends of the earth, 
we will bring in the future, as we have in the past, unknown 
insects, such as the gypsy and bro,vn-tail moths and San Jose 
scale, all of which must be reckoned with. \Vhile this, at first 
glance, may seem discouraging, yet it is after all what makes 
our fruit growing profitable. It puts a premium on the product 
of the man ,vho will grow and market his article in :opite of 
these difficulties. I am very sure, were it not for the San Jose 
scale-which, fortunately, you Maine grO\vers have not yet had 
to contend with--our fruits would not be bringing the present 
high prices. Spraying is not a summer day pastime, or a job 
which cine may crave. It is disagreeable and expensive at best, 
but must be clone if srtcccss in orcharcling is to be attained, 
and when properly clone no day's work in the orchard or on the 
farm will yield so large a return. 

Simply to spray because it is fashionable, or when one has 
an ode! moment, will avail little. One must spray for a definite 
trouble, do it at the right time, ancl do it thoroughly, or he had 
better not do it at all. 

I am no entomologist or plant doctor, so clo not propose to 
go into a description of the life history of insects or diseases, 
other than is necessary to bring out a few vital points. One 
must distinguish in the first place between insects which eat 
with their jaws, such as the potato bug or tent caterpillar, and 
can be controlled by poisoning the leaf surface, and those that 
suck their food from :the leaf tissues and to which no poison 
does any harm, such as the various families of plant lice. 
These can only be destroyed by covering them with some sticky 
substance to stop up their breathing pores which are in the 
sides of their bodies. The various soap and oil emulsions, as 
well as the lime and sulphur washes, are all effective, but un
less they can be applied 'when the insect is in the egg state, not 
always very satisfactory, for most of these insects are winged, 
and unless they are hit with the material they soon return, and 
in a few clays rear up a :large family to destroy the plant or to 
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be destroyed by the orcharclist. Fortunately, such are usually 
migratory in their habits, and have a large number of parasites 
that prey on them, and only do serious damage in occasional 
years. It is pretty thoroughly demonstrated, too, that the lime 
and sulphur washes will destroy a large portion of the eggs 
if the application is made early in the season. There is always 
a vulnerable time in the life of all these pests when they can 
be most easily combated, hence the importance, as I have sug
gested, of timely spraying. The fungus troubles are in a class 
by themselves, and only as the various arsenical poisons have 
fungicidal properties will they have any effect at all in holding 
these diseases in check. It must be remembered, too, that they 
can be prevented, seldom if ever cured. Let us take specific 
cases. I will say nothing about the San Jose scale, or the Blis
ter mite, which is causing us such expense in our New York 
orchards, but confine myself to the codling moth and contem
porary insects, with the apple scab. 

The codling moth lays her egg when the weather is warm 
enough to start the buds, usually about the time the petals 
have fallen from the blossoms, when the embryo fruit stands 
upright with the calyx leaves open. This is a convenient de
pository for her egg. If at this time the poison is put on, so 
as to fill these little cups, even though the leaves may close, 
the poison is secreted where the worm hatching out will get 
his first meal well seasoned with arsenic and goes to that bourne 
from which no insect ever returns. The apple scab fungus 
winters over in the dead leaf, and when the weather is moist 
and warm, which is usually about the same time as the blos
soms fall, these spores shoot out into the air and attach them
selves to the foliage and twigs, and if wet weather prevails, 
multiply at an enormous rate, living on the tissues of the leaves 
and later spreading to the fruit, marring its beauty and making 
it illshapen. If at the same time we are applying the poison 
for the codling moth, as well as the tent caterpillar, and some
times canker worm, that are active at this period, we add to it 
a fungicide, this one spraying clone just at the right time and 
clone thoroughly, will _give, in most years, clean fruit. 

Without question the best poison to use is arsenate of lead. 
This is superior to Paris green, first because it will not injure 
the foliage, second, because it is adhesive, and third, united 
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with lime and sulphur, it increases the effectiveness of the latter 
as a fungicide. This can now be bought in quantities for ten 
cents a pound or less, and comes under a guaranteed analysis 
of the per cent of arsenic oxide it contains. This runs from 
14 to 20; usually about three pounds to fifty gallons of liquid 
is sufficient to destroy insect life. The bordeaux mixture has 
been for many years the great standby as a fungicide, and I 
bear testimony to its worth for that purpose, but as we have 
used more powerful spray apparatus and consequently done 
a more thorough job, we have found increasing difficulty with 
the fruit being rusted.. This was not as serious, of course, as 
the scab, but it was a serious objection, and such varieties as 
the Greening, l\Icintosh and Ben Davis were particularly 
susceptible. The experience of the last two years has fully 
demonstrated that the commercial lime and sulphur mixtures 
testing about 32" Beaume, diluted with 30 gallons of water, 
are as efficient as the borcleaux in controlling scab, and at that 
strength ,,·ill not harm the foliage, and even at greater strength 
there ic no rusting of the fruit. 

To illustrate the importance of thorough spraying at the right 
time, I will cite the work of Dr. Felt in my orchard the season 
of 1909. :\Iany will remember that Professor :Melander con
tended that in order to destroy the codling moth, there must be 
a coarse spray, thrown with a sufficient force to penetrate the 
lc,,ver calyx cavity of the apple. He asserted tllat it was nec
essary to have 200 lbs. pressure at the pump in order to do 
this, and his work showed clearly that such spraying done just 
when blossoms had fallen gave better than 90 per cent of 
worm-free fruit. If it were true that this pressure was neces
sary, it was very important that orcharclists should know it. 
\Vith an unbiased mind, only desirous to determine the facts, 
Dr. E. P. Felt, State Entomologist of New York, undertook to 
prove or disprove the truth of this contention, by very careful 
experiments in my own orchard, as well as those of Mr. W. 
H. Hart at Poughkeep,:ie, N. Y. \Vith the exception of some 
minor detail, the work was substantially the same in both 
orchards, and being familiar with that in my own, I will de
scribe it. The trees were 17 years set, bearing for the most 
part a full crop, and the orchard had been thoroughly sprayed 
for a dozen years. In fact. we could find verv few of the 
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parent moths early in the season, and the doctor was in some 
doubt as to the ,visdom of carrying on his work in this orchard, 
but the year previous, in spite of spraying, we had too large a 
proportion of wormy fruit, and I was satisfied that there were 
plenty of the parent moths to give us an abundant crop in a 
favorable season. The orchard was divided into blocks of 42 
trees. The first two were Greening, the last two Baldwin. 
In the center of each of these blocks six trees were selected 
for the test. The surrounding 36 were all treated in like man
ner. In the first case the pressure was from sixty to eighty 
pounds with a Y ermorel nozzle, throwing a very fine spray. 
The trees were thoroughly covered, but examination showed 
little poison in the lmver cavity. On the next six center trees 
the same pressure was used, but a bordeaux or coarse nozzle. 
Just as thorough work was done, and very much more material 
was used to cover the tree, and a few of the lower cavities were 
filled. In the next block, from roo to 125 pounds pressure 
was used, with the same coarse nozzle. There was not very 
much difference in the amount of material, in fact a little less 
than with the smaller pressure, and a larger proportion of the 
lower cavities were filled. In the fourth block the pressure 
never went below r6o pounds, and most of the time was at 200 
with the same coarse nozzle. A large portion of the lower 
cavities was filled with this heavy pressure and the coarse 
:c;pray. It is interesting to note that in this last block of trees, 
there was one tree for which the speaker is responsible, that 
while in his eyes from the tower apparently it was well covered, 
was pronounced by the entomologist on the ground to have a 
less thorough coating than any of the checked trees. This was 
noted and the results will appear in the summary. There were 
also three trees in the orchard left entirely unsprayed. The 
spray material in every case was three pounds of arsenate of 
lead with 50 gallons of bordeaux mixture, 3-3-50 formula. 
In the fall, all the fruit was counted, including the very small 
amount which fell to the ground, even those stung by plant lice, 
with the result that on all the trees, in all the blocks, there was 
from 97 to 98 and a fraction per cent of worm-free fruit, and 
there was no perceptible difference whether the spray was coarse 
or fine or the pressure high or low, so long as the tree was 
thoroughly coyered. The one tree referred to above, had the 
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largest per cent of wormy fruit so that it brought the anrage 
of that block clown about one per cent below the rest. The 
three unsprayed tree::; in the midst of the orchard thoroughly 
sprayed, showed 30 per cent of wormy fruit, as against less 
than three on the sprayed trees. \Vhere the coarse spray was 
used, particularly on the lower limbs, even the Baldwins were 
badly rusted from the bordeaux. The results in the Hart or
chard were almost an exact parallel of these just stated. In 
both cases, wherever there \vas a worm-hole in the side, exam
ination was made to find whether the worm came from the 
first brood working from the center out, or was the work of 
a later brood entering from the outside, and showed that only 
in a few cases did the insect enter after the first spraying. 
The summary of the above would plainly indicate that so long 
as the trees are thoroughly covered, at this critical time, with 
an adhesive poison, like arsenate of lead, one thorough spray
ing is sufficient to make the fruit practically worm-free; that 
the coarse spray is of no advantage and much more expensive 
because wasteful of material; that the high pressure is desir
able because the work can be more rapidly clone, but by no 
means vital for good results; that the bordeaux mixture, al
though controlling the scab, reduced the market value of the 
fruit. In my own orchard the work was all done with a hand 
pump lntt power size; in Mr. Hart's the power came from a 
gasolene engine. 

This experiment was repeated by Dr. Felt in orchards of 
}\fr. Hart and of a neighbor of mine the past season ( my own 
Baldwin orchard having so small a crop that the test would 
have been unsatisfactory) and his results were practically the 
same as in 1909. The results obtained by the speaker this past 
season--although no accurate account was kept-were as satis
factory as those of a year ago, but instead of the bordeaux 
we used commercial lime and sulphur, one to 30, with the three 
pounds arsenate of lead, and we had neither apple scab nor 
rust, nor was there the slightest injury to the foliage at any 
time. The Ben Davis packed this year were the only ones that 
I ever barreled of which I was proud, for hitherto, however 
free they might have been from worm or scab, or however 
large, their beauty-for that and their productiveness is all they 
have to commend thcm--was always marred by Bordeaux rust. 
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Further comment from me I think is unnecessary. An appli
cation to Dr. Felt at Albany, N. Y., will doubtless bring his last 
year's report, with this matter carefully tabulated, and illus
trated with photographs, showing the piles of apples, wormy 
and free; all of which should convince the most skeptical of 
the value of a spraying so long as it is clone at the right time 
with the right material and thoroughly. 

SOME ESSENTIALS IN THE PLANTING AND BRING
ING INTO BEARING OF SUCCESSFUL APPLE OR
CHARDS, CONSERVATION OF SOIL FERTILITY, 
AND THE PROPAGATION OF MORE PRODUCTIVE 
TREES. 

Address by HoN. GEORG.I<; T. PowELL, President of the Agri
cultural Experts' Association, New York. 

\Vith the great acreage that is devoted to apple culture, it is 
a surprising fact that the production of this great staple fruit, 
and the best of all fruits, does not keep pace with the demand 
for it. 

So short has the supply of apples been for several years, so 
high has been the cost in recent years, and so much greater has 
been the increase in population than the increase in the supply 
of the fruit, that they have been beyond the reach of the great 
mass of consumers. 

In 1900, the orchard products of the United States were 
worth $83,571,840. Of this amount California produced 
$14,526,786, and New York $10,542,272. Of the total number 
of fruit trees planted, the apple represents 55%-

In 1896, our apple crop reached 69,879,000 barrels. In that 
year Maine produced 2,419,000 barrels, but in common with all 
other apple-producing states, the yield has been greatly lessened 
since. 

For this condition of a great shortage of apples, year after 
year, there are three principal causes-depleted soil, non-pro
ductive trees, and injurious insects. 

While after two centuries of production, the soil of New 
England is by no means exhausted of its fertility, it is to an 
extent depleted, and to a degree that the orchards are not 
maintaining their old-time yields. 
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Every bushel of apples. potatoes, corn, and grain produced, 
takes out of the soil nitrogen, phosphoric acid and potash, and 
unless some return of these is made, the time must come when 
there must inevitably be a reduction in yield. 

Every ten years, 3::, bearing apple trees will take out of an 
acre of soil, 619 pounds of nitrogen, 140 pounds of phosphoric 
acid and 716 pounds of potash, and if this is continued over a 
long period of years, without ploughing in green crops and add
ing some new plant food. soil and trees alike will fail to pro
duce paying crops. 

'fHB SOIL. 

The apple will grow in a variety of soils. Even on a poor 
soil it \Yill struggle to maintain its life and to reproduce through 
its fruit, as reproductiion is the real object of all life, animal 
and ngctable. There are, however, certain kinds of soils that 
arc much better adapted to the development of apple trees than 
others. A soil that contains a certain amount of clay in its 
composition is excellent. Trees will grO\v in a stiff clay, but 
such soil is often over-saturated with water and trees will not 
do their best with too much water about their roots. Air ,vhich 
is necessary for the roots of trees and for all plants, is fre
quently shut out by the water in a clay soil. Such soil should 
be well underdrained, before trees are planted in it. 

A soil that is made up of a mixture of clay and sand, and is 
known as a clay loam, is excellent for apple trees. 

Trees will grow in a sanely soil, but they will not g:row so 
large, neither will they produce so much fruit. The trees and 
the fruit on sandy soil are more subject to insect attack, for 
insects thrive better in a dry soil than in one that holds water 
for a long time. 

There arc, ho,Yever, variations in sandy soils, that produce 
not only good tree,. bnt an abundance of excellent and beautiful 
fruit. 

The snbsoil is an important factor in the planting of trees, 
ancl its quality and character should be understood. It is closer 
and more firm than the top soil, and retains moisture longer, 
Lut it may be made np of such fine particles of clay, and with 
so little vegetable matter in it, as to be impervious to water, and 
this constitutes what is knO\Yn as hard pan, and if this lies up 
to within a foot of the top soil, trees will not thrive in it, neither 
will they produce much or good fruit. 
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Such formation near the surface prevents the water in the 
soil below from rising to supply the needs of vegetation, through 
long periods of drought. Where a hard pan formation may 
exist from six to ten feet below the surface, it is of great value, 
for there a certain moisture supply is assured through dry sea
sons, especially where frequent cultivation is given to the sur
face soil. 

SOIL FERTILITY. 

One of the great problems before our country now and for 
all time, is the conservation of the plant food of the soil, and 
its economical increase. 

This may be accomplished in two ways,-by tillage, and by 
the growing and ploughing in of leguminous crops. There is 
yet a great amount of plant food in the soil, but much of it is 
in unavailable form. More and better tillage will improve any 
soil. Too generally, ploughing is hastily and poorly done. The 
real object of ploughing is not alone to prepare the soil for a 
seed bed or for the better planting of trees, but to get at the 
plant food that is essential to the growth of vegetation. 

Every atom of soil contains plant food, and the greater the 
division, and the finer the particles of soil are made, the more 
readily may the roots of trees and plants get from them the 
plant food they require. 

After more than six thousand years of production on the soil 
of the older countries of Europe, crop yields are larger and 
steadily increasing, and this is due to the more intensive tillage 
that is clone 1nore than to any other one cause. 

At Orchard Farm, for a period now reaching over sixteen 
years, I have been growing clover and ploughing it in, as a 
means of improving the soil, and have the evidence of a marked 
increase in production and general improvement. The first 
efforts in the use of crimson clover were most discouraging; 
but few plants grew after the germination of the seed, but by 
persistence in repeated sowing of the seed on the same ground, 
a steady increase in the grov,;th of the plants was secured, until 
at the present it is only necessary to sow the seed, when a strong 
growth is obtained. 

After a season of over five months of protracted drouth, with 
only occasional very light showers, there is on one hundred 
acres of orchard of 10,000 trees a luxurious growth of clover 
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which has added not only all of the nitrogen the trees require, 
but a large amount of humus which for years has been built 
up in the soil by the continued ploughing in of the clover crops. 
The orchard land is ploughed in the early spring, and harrowed 
weekly, until early July, when eighteen pounds of clover seed 
per acre are sown, one-half of which is Crimson and the other 
half Mammoth Red clover. 

By this method, any soil, however poor, may be in time greatly 
improved and its productive power largely increased. To be 
successful in obtaining the regular growth of clover, there must 
be present in the soil the bacterial life that is essential to the 
nourishment of the clover plant, and if this is deficient, as is 
the fact in much of the older soil of the East, it must be sup
plied by artificial inoculation. The growth of clover may often 
be much improved and aided by a liberal application of lime, 
and by a few hundred pounds of potash and phosphoric acid 
per acre. 

\Vhere the soil is not in the best condition at the time of 
planting an orchard, this method of soil improvement may be 
adopted and the soil and trees both benefited at the same time, 
and while they are growing. 

THE PROPAGATION OF 'l'HE TREES. 

Next in importance in the establishment of a productive 
orchard is the right propagation of the trees. A mushroom 
may complete its growth in twenty-four hours, but an apple 
tree not in a century, hence in planting this most desirable of 
all fruit trees, it is of vital importance that the best condition 
be obtained in the tree. From the long life and value of an 
apple tree, its propagation becomes of the first importance. 

In nursery practice, the seeds of the apples are sown in rows 
and the seedling trees either budded or the pieces of the roots 
grafted with the desired varieties taken from the nursery rows. 
I always prefer to plant trees that have been grown from whole 
roots rather than piece roots. 

Trees propagated in the former manner have no particular 
character. They are uneven in quality, and have little uniform
ity of bearing or general character of tree and fruit. In look
ing over most orchards, very few trees will be seen that are 
alike in form, while the fruit on the same tree will vary largely; 
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some apples will be round, others flat, of the same variety. 
This makes box packing most difficult. 

Too little thought and attention have been given to the propa
gation of trees with reference to obtaining definite quality, as 
constitutional vigor, character of growth, and productiveness. 

Twenty-one years ago, I was asked to address a nurserymen's 
convention where I advocated the value of propagating nursery 
trees, from the selected buds of well known bearing trees of 
the different varieties that had a record of years of production 
where their quality and habits were well known, claiming that 
by such means, a far more valuable and productive class of 
trees might be obtained. 

A very large majority of the nurserymen present were op
posed to the proposition and said that a bud was a bud, and a 
scion was a scion, and it mattered little from what source it 
came, it would make just as good a tree. They gave no con
sideration whatever to the individuality of trees, or to the dif
ferences or individuality of the buds on the different parts of 
a single tree. 

That great variations in trees exist, is plainly to be seen in 
any orchard. There are no two trees that are alike. They 
differ in growth, in form, in productiveness, and their differ
ences may be closely seen by observing the trees in any row 
of the same variety in any orchard and under the same general 
care and management. 

For many years one of the largest apple orchards in the 
United States, planted and growing in the rich soil of Kansas, 
did not yield above an average of 22 barrels of apples per acre, 
and after more than a quarter of a century of such low produc
tion the orchards are cleared, and the land again devoted to 
wheat. On the other hand, there are orchards that are pro
ducing an average of six barrels to a tree, and 170 to 180 bar
rels to the acre. The present season individual trees have pro
duced from 16 to 19 barrels of apples. It is reported that in 
New Hampshire, F. H. Gowen of Stratham picked 17 barrels 
from one tree, while George Gowen of the same place picked 
19 barrels from one tree. 

These illustrations show the great difference that is found 
in the production of fruit. The general practice among nur
serymen is to take their buds or scions from the young trees 
grown in their nurseries to work on their seedling stocks. 
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Trees have two functions-one of growth, the other of pro
duction. The young nursery tree has a natural tendency toward 
growth, and if buds are taken from these, the vegetative tend
ency is transmitted to the seedling stocks in the nursery, and 
under the general management given to trees, orchards seldom 
produce much fruit before from twelve to fifteen years. 

There are, however, varieties that will begin to bear sooner 
than others, as the Duchess, and \Vealthy. \Vhere trees are 
budded or grafted from the buds taken from mature bearing 
trees that have come into bearing early and have been persistent 
in bearing quality, there is a stronger tendency imparted to the 
young trees to begin bearing at an earlier age. \Ve have se
lected buds from Rhode Islaud Greening trees of great bearing 
quality and at three years from the time of budding two-year 
nursery trees, have picked one-half bushel of fruit from them. 

During the present season, from \Vealthy trees, six years 
planted,two years old when planted, and budded on nursery 
seedling stock with buds from special selected trees of great 
bearing quality, we have netted $60.00 an acre for the fruit, 
after paying for barrels, picking, packing, freight, and commis
sion in selling. The Newtown is a variety that is long in com
ing into bearing. \Ve have an orchard budded with Newtown, 
on two-year-old nursery trees, from buds selected from very 
prolific trees, that are showing fine spccirnens of fruit, the third 
year. We judged the fruit at the American Institute from the 
trees from which the buds were taken, apples that took first 
prize for three years in succession, and the specimens thus far 
borne by these young trees show the same general character of 
good size, uniform shape and fine finish of skin. 

That there is a large field for the improvement of the yield 
of apples from the careful selection of propagating material 
from strong ideal productive trees, there is no doubt. 

Yields of potatoes, corn, and wheat have been largely in
creased through this principle of selection, and there is no 
reason why fruit trees may not be improved through the same 
method. 

That certain diseases that attack some varieties of trees may 
be overcome by selection of both stock and scion, is quite con
clusively demonstrated through more than twenty years of 
work along this line. 
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It is well known that the King tree as usually grown is sub
ject to canker and is short-lived. Very few King orchards are 
planted for the reason that the tree fails early, and the blocks 
of this variety are badly broken, before they reach a profitable 
bearing age. 

Twenty-one years ago, we planted a block of Northern Spy 
trees, for the foundation of a King orchard. We chose the Spy 
tree, because of its g'.eat vigor and hardiness. We then looked 
for the best specimens of the King trees that could be found, 
that had, at thirty years of age, vigor and freedom from disease, 
with large production of fruit of uniform good quality. The 
two-year-old Spy trees were grafted with the scions of these 
superior King trees,. and up to the present time, there has been 
no appearance of canker, while the trees have borne regular 
crops of the finest fruit. 

In top-working there is one important point to be considered, 
that of the right union between the stocks. 

There is a difference in different varieties in regard to a con
genial uniting of the stocks, and this is important to ascertain 
and to be understood. If there is not a strong and perfect 
union between the bud or scion and the stock, bacteria will get 
in their work and there will be a diseased tree in a few years. 

The Tolman Sweet is also a stock upon which other varieties 
will unite well. More work and study are needed along this 
line to ascertain the kinds of stocks and varieties that will 
assimilate and make the best union- in top-working, and in 
propagation in the nursery. 

TILLAGE OF ORCHARDS. 

In the East, the value of tillage to produce more and better 
apples is not fully understood. A great majority of orchards 
are in sod and the crop of apples is an irregular product. The 
growers of the Northwest are intensive cultivators and as the 
result of their better work and more attractive fruit they are 
steadily commanding the best trade of the world. 

The secret of their success is small orchards. Many do not 
exceed five and ten acres, and to these frequent tillage is given, 
when large yields of high quality fruit are obtained. 

There are many New England hillside orchards, too steep 
and rocky to admit of cultivation, or even spraying with ma
chinery, and while they are more or less productive, and the 
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flavor of the apple is better than the western grown apple, yet 
the best trade will not take them. To obtain the best fruit that 
will command the highest value, it will be wiser to take a few 
acres of the best land on the farm for future planting and give 
to them higher culture and more spraying. 

In the soil survey and investigations that have been made in 
New York State, it has been found that the cultivated orchards 
yield 80% more fruit than an equal area in sod, and that the 
quality of the apple is better. 

Tillage not only improves the soil, but conserves the moisture, 
which gives larger yields and better fruit. 

INSI2CT CONTROL. 

When we realize that there are over 300 different species of 
insects that attack the apple tree, the wonder is that there should 
be anything left for human nse. Fortunately they are not all 
seriously injurious. 

In attempting the control of insects, it is important to under
stand those which it is necessary to control. 

There is much spraying clone that is ineffective because the 
right materials and methods are not used. 

There are two types of insects to keep in mind, which need 
entirely different treatment. One is the sucking class, which 
suck the sustenance from the wood, foliage and fruit. This 
is known as the plant lice type, the aphis, that curls up the 
leaves of the new growth. The San Jose scale belongs to this 
class, and is one of the most destructive in its work, now very 
generally spread over most of our country. For these insects, 
oily sprays need to be used. They are killed by contact of the 
material with their bodies. vVe have used kerosene emulsion 
extensively, but find Sca!ecide more convenient and for the San 
Jose scale, more effective. Lime and sulphur mixture is also 
effective if it is properly made and applied. 

There are now many commercial brands put out, and while 
we have used them, they have not proved as effective as Scale
cide. In a comparative test made a year ago, few scales were 
killed by lime and sulphur and the spread the past season was 
very great, while Scalecide used on the same day, in the same 
orchard, gave far better results. 

For the apple aphis, one gallon of Scalecide to thirty-five of 
water will be effectual sprayed on as soon as the insect is dis-
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covered. For the scale, one gallon to fourteen of water, sprayed 
on the trees as soon as the foliage is off in the autumn, will 
kill it. Very thorough work must be done. Too much spray
ing is only half-way done. 

The other class of insects to be understood, is the chewing 
and biting type. These are the apple-tree tent caterpillar, the 
canker worm, the gypsy and brown-tail moths, and others that 
eat foliage and fruit. For these a poison must be used. Ar
senate of lead is one of the best materials to use, provided it 
is pure. It adheres better to the foliage than Paris green, and 
should be used at the rate of 2¼ pounds in 50 gallons of water, 
or in lime and sulphur in a summer spray. This should be 
used as soon as the blossoms fall and again in ten or twelve 
days. If the spraying is very thoroughly done, these two spray
ings should destroy the codling moth and give 95 to 98% of 
perfect apples, free from worms or blemish. A third spraying 
about the middle of July should give protection wherever a 
second brood of this moth appears. 

The brown-tail moth is a serious menace to New England 
orchards but it may be controlled. For several years I have 
had the directing of the development of one of the largest 
orchards in New Hampshire, planted by the late Wm. H. White, 
at Pittsfield. 

In August several thousand apple trees are regularly sprayed 
with arsenate of lead, 2 pounds in 50 gallons of water, just as 
the young caterpillars begin to eat the foliage before hibernating 
for the winter. 

One thorough application will clean them out effectually and 
before any damage is clone by them. In a recent examination 
of this large and very promising young orchanl, I found but 
two nests that had in them live caterpillars, so thoroughly had 
the spraying been clone. 

In the future planting of orchards, low headed trees should 
be adopted. For this policy there are several good reasons. 
Spraying can be done much better on low trees, the fruit can 
be picked much more rapidly and at less cost, and there will be 
far less loss of fruit from wind. storms. 

From old trees, thirty-five feet high, it costs 25 cents a barrel 
to pick the fruit that is left after storms, while the cost is but 
6 cents a barrel on trees eighteen feet high. 
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'l'lIE ORCHARD PLAN. 

There are many ways in which to plant trees. The general 
plan is to plant in squares 3ox30 feet. Some are planted 25x25 
and both of these distances are too close for most varieties. 
At Orchard Farm we plant standard permanent trees 4ox40 
feet, such as the Baldwin, Rhode Island Greening, Northern 
Spy, and McIntosh, and interplant with early-bearing kinds 
as Yellow Transparent, Duchess, \Vealtby, and \Vagener at 20 
feet each way. This gives I IO trees to the acre. 

It is expected to ta.ke out the interplanted or filler trees in 
about twelve years, as the conditions may demand and the per
manent trees may require the entire space. 

In planting, two-year---olcl trees are used, and they are headed 
down to within twenty-six to thirty inches of the ground, and 
the tops of the trees are well cut out in pruning. By pruning 
on the under side of the lower branches an upward tendency 
will be given to the growth. The base of these branches will 
be strong and for years cultivation can as readily be clone as 
with trees headed up five or six feet. For this class of trees 
we need different tillage implements. These may run under 
low trees on extension beams, while the team may keep away 
from the trees. 

We do not need to cultivate the soil deep about trees; light 
surf ace tillage is better .. 

PI,ANTING PLAN. 

0 X O X O X O X O X 0 

X X X X X X X X X X X 

0 X O X O X O X O X 0 

X X X X X X X X X X X 

0 X O X O X O X O X 0 

In this plan the o represents the permanent tree 4ox40 feet, 
and the x the interplantecl or filler trees. This will give I IO 

trees to the acre. 
While this plan of planting orchards is yet largely experi

mental, we are getting some satisfactory results with trees 
planted six years on this plan. During the present sea~1011 we 
have harvested \Vealthy apples and other varieties that after 
paying for picking, packing, barrels, freight and commission 
have given a fair net profit per acre. This for six-year-old 
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trees from planting, and two years old when planted, we con
sider pretty good results, and there are certainly six years more 
of crops to be had from these trees before the Northern Spies 
will need the space, and each year will give largely increased 
yields. At least one-half of the apples were thinned from the 
trees, and not enough fruit was then taken off. 

In planting again I would change the clista~ce and plant the 
permanent trees 45 feet apart. We have Duchess trees of the 
same age that did nearly as well as the \Vealthy. This plan is 
to be cautiously advocated. I am advising and directing other 
large orchard plantings on this plan, but when the time comes 
that the filler trees should be taken out, they must go even 
though they are paying well. 

The danger with this plan, is that many who would adopt it, 
would fail to take out the trees when necessary to do so, and 
thus ruin their entire enterprise. No man with a weak back
bone should plant trees on this system. 

DISEASES OF TREES. 

As with insects, trees have to contend against diseases. These 
are mainly canker, collar rot, and twig blight. Also the fruit 
is more or less subject to the apple scab fungus, which dis
figures it for the market. 

Bordeaux mixture has been the main and most valuable ma
terial to use for these conditions, but for the last few years it 
has produced injurious effects upon apples by russeting the 
skin of the fruit to such an extent that by many it has been 
abandoned. Effort has been made to obtain substitutes for it 
and these have been found in lime and sulphur, and in a new ma
terial known as Sulfocide, made by B. G. Pratt Co., of New 
York; and other preparations are being put . out. Arsenate of 
lead may be used with lime and sulphur, but only Paris green 
with Sulfocide. Along this line of work we need more knowl
edge. 

From some unknown cause, all spray materials have clone 
more or less damage to foliage and fruit the past season. The 
spring was unusually wet and cold, and the fruit and foliage 
were more tender and susceptible to injury from chemicals. 

For summer spraying, I gallon of lime and sulphur to 35 
gallons of water should give good results, and I gallon of Sul
focide to 200 of water, for apples and pears, and I to 300 for 
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fruit rots, later in the season. For the apple scab, these sprays 
should be applied after the blossoms have fallen, and again 
in ten clays. 

New England has excellent soil and climatic conditions for 
the production of high grade apples. It is only necessary to 
use the better methods required to meet the greater exactions 
of the markets of present times, when every acre of land de
voted to orchards will bring satisfactory returns to those who 
possess them. 

vVith the educational work that is being done by this State 
Association, together with that of the other organizations of 
the State, Maine may in the future more than double her or
chards, and the income that may be derived from them. 

PRESIDEN'r Tw1TCIIELI.: 1vlaine is fortunate, ladies and gen
tlemen, in the man who has been selected by the Commissioner 
of Agriculture to stand at the head of the department of ento
mology at Augusta; a man who has been trained from his boy
hood through innate love for the work; a man who has been 
ready at all times to answer any call and to assist anywhere 
and everywhere. This meeting could not have been the suc
cess it is but for the services and the co-operation of this official, 
and it gives me great pleasure, as one of his associates, to pre
sent him as the speaker of the evening-Prof. Hitchings, a good 
worker for the promotion of pomology and protection from our 
insect pests. 

A HALF HOUR AMONG MAINE ORCHARDS IN 1910. 

Illustrated by Stereopticon. 

By PROF. E. F. HITCHINGS. 

(Extracts from stenographic report.) 

In regard to this movement for better fruit-as many of you 
know it started with the N cw England Fruit Show last year 
and that movement has spread in one short year so that its 
influence extends, I think, from Maine to Oregon. It surely 
covers New England and our sister states New York and New 
Jersey. 
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\Ve have among our fruit pests here in :Maine one of the most 
common, and one that does perhaps the most serious damage 
to our fruit directly, the codling moth. In the picture before 
you, a female is seen in the act of laying her eggs on the apple, 
and an enlarged one by the side showing somewhat the colors 
of this moth, the adult insect. I will not take time to give the 
lite history of this insect because it is familiar to you all. We 
must spray our orchards at the time when the fruit is erect as 
you see it, and the calyx cup open, to destroy this pest that does 
so much injury to our fruit. 

The apple is here divided showing the work of the larva, the 
young of this moth, as it has done the work and emerged from 
the apple. 

Here is a highly magnified illustration of the complete, fully 
developed larva before it goes into its cocoon to change to the 
adult insect. 

Another pest that has done so much damage here. This is 
the curculio, the apple showing the crescent-shaped impression 
made by this beetle in the act of laying her eggs. 

The next slide represents the adult insect highly magnified, 
showing quite a formidable insect. 

Next we have the so-called railroad worm or trypeta, the 
adult being a two-winged fly about half the size of the ordinary 
house fly; the young of the same is shown at the bottom of 
the slide. The only way to control this pest is to keep sheep 
or hogs in the orchard, or to pick up the fallen fruit and feed 
it to the stock. 

This is an insect that is familiar in the larval stage, perhaps 
not so much so in the adult stage, the borer. This beetle lays 
her eggs near the ground, the young of which remains two years 
in the tree. A very serious pest in some sections of the State. 

We now come to the pest which has been so abundant this 
year, the so-called fall web worm. It has never caused so 
much destruction in any season before, as far as we know. 
This is the web made by the caterpillars. 

The next slide will show you the adult caterpillars as they 
appear on the twigs; they are quick, active fellows. 

The slide following shows the adult moth in the act of laying 
her eggs on the under side of a leaf. The moth is very similar 
to the so-called brown-tail moth, appearing about the same time, 



82 AGRICULTURE OF MAINE. 

of similar habits, flying at night as most of our moths do, and 
depositing her eggs on the under side of the leaf, these appear
ing in a flat greenish duster, covered with a white bloom. 

This picture represents the pear covered with the so-called 
San Jose scale-a pest that has not reached Maine to any extent 
although this summer we have discovered it in three new sec
tions. Before we have only known it to be in one orchard in 
the town of Limerick where it has existed for eight years, and 
tliere by proper spraying and treatment this year we think we 
have controlled it. \Vhile iYspecting a Gregory orchard the 
other clay my assistant found a tree infested with the living 
scale. A report has come to me of a tree infested at North
east Harbor, and I found one in Gardiner this summer. These 
last were both dead. Although we have not formerly had this 
pest, while our neighboring states have been badly infested, we 
must be on the watch to destroy it, for it is the worst pest that 
can come to our orchards. 

\Ve now come to the brown-tail that has been mentioned 
tonight, a caterpillar that infests Maine more than any other 
New E;:iglancl state. Coming first to Massachusetts, it spread 
to l\laine and today we have over 8000 square miles in
fested with this insect pest. It is, as you learned, easily con
trolled in the orchard. You never need have a single fall or 
winter nest of brown-tails if you treat your orchards properly 
by spraying with lead arsenate toward the encl of July or the 
first of August, directing the spray on the uncler side of the 
leaves. Yon will then destroy the little fellows before they 
make their winter nests. 

The next slide will show a cluster of the adult moths, the 
male and two females. The next shows the female in the act 
of finishing the cluster of eggs, a brownish deposit about the 
width of an ordinary lead pencil and from an inch to an inch 
and a quarter in length. This egg cluster may be found if you 
examine your orchards in the latter part of July. 

Now pass from these pests to another condition in Maine. 
The winter of 1906-1907 has been referred to as being the cli
max of injury to Maine orchards. The condition shown here 
is of an orchard of perhaps four hundred trees, the picture 
being taken, as you see, in the summer time, and yet there are 
no leaves on the trees; an orchard completely destroyed in 
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that one winter of 1906-1907. \Ve had about a thousand or
chards inspected and from examinations made under all con
ditions of slope, drainage, and soil conditions, we found that 
the Northern Spy and the Tolman Sweeting were the two vari
eties that stood up the best under all conditions. Since then 
we have been working along those lines and preaching the use 
of either-the Spy or the Tolman for a stock for Maine. This 
orchard has been removed. There were just one or two trees 
that lived out that season-an orchard of good bearing age 
and productive. 

* * * * * * * * * 
This slide shows a tree affected by canker, the picture taken 

a short time ago. It would have been in full foliage if it had 
been in a healthy condition. I took the picture in the month 
of September and you can see very scanty foliage. It is a 
type of one of those neglected trees which since that winter has 
been gradually dying, but if it had been treated properly it 
would be in a flourishing condition at the present time. 

This represents one of the Gregory orchards, one out of about 
two hundred registered orchards under what we call the Greg
ory offer. · This represents a portion of a lot of twenty-seven 
acres set by one man this year; he is standing by the side of 
the tree you see in the foreground. On each side is a culti
vated section where he is raising on one side potatoes, on the 
other, beans; the section following is corn, next buckwheat. 
\Vhen I was there to inspect, this was the condition-two teams 
ploughing in the buckwheat that stood up to your knees, a dense 
growth. This view shows some of the nursery stock purchased 
for 1\Iaine. We have been trying to cut out such poor nursery 
stock and we have succeeded this year in eliminating one nur
sery that sold at least ro,ooo trees last spring here in Maine. 
This nursery cannot secure another agent in Maine because our 
agents have to be licensed. \Ve received word the other day 
from this agent who sold these trees, asking for a renewal, and 
we wrote him that under the circumstances we could not grant 
him a license. .This same company has been doing business in 
New York State for thirty-five years. 

This represents a nursery of one year whips as we call them. 
Much of the nursery stock comes from France, and is budded 
the first season. This shows the result of the one year's growth, 
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the next slide shows two years' growth in the same nursery, 
and the one following three years' growth. 

In our experimental work we have been attempting to estab
lish, just as our speaker has demonstrated to us today, the value 
of special stock, and we have at home what we term selected 
stock. We have scions growing from the noted $50 Spy tree, 
from Uncle Solon Chase's orchard. vVe have the so-called 
Lowell Baldwin, a strain of Baldwins, the finest in the State. 
vVe have Wealthy stock selected from right up in Goel' s sun
light in the top of a tree that has borne the best crops of 
vV ealthy apples for the last ten years. And I believe that is 
the way for us to work. I hope you will all take the lesson 
that was given you this evening, and when you are top--working 
your orchards select your scions up in the top of the tree, don't 
reach for them on the ground; get the best that there are and 
set them as selected stock. 

\Ve now have a Lowell Baldwin scion, set this year. The 
scion has made a growth of three feet this season, and fully 
ripened, to the tip. This is one of many trees in an experi
mental plot that we are trying and every Lowell scion set this 
year has made that stocky growth. And that is what a selected 
stock will do. You dairymen don't go out and buy scrub stock. 
Why do you set any old thing for a scion in your orchard? 

Here is an ordinary cold storage building that any farmer 
can construct, showing apples that are hauled in and kept in 
storage waiting for a better market. 

This represents a cold storage plant, probably the most noted 
in the world, at Hilton, N. Y., fifteen miles north of Rochester. 
About thirty farmers united to build this cold storage plant. 
It was completed last year at a cost of $120,000, and has a 
capacity of 65,000 barrels. They can keep the temperature in 
the upper story as cool as in the lower, and that will average 
anywhere from 30 to 32 degrees the year round, if they want 
tc keep it there. They charge 40 cents a barrel for storage for 
apples. That is what they are doing in this little section. 

* * * * * * * * * 

The last view shows you something of Nature's painting. The 
blossoms and fruit here shown can only be fully appreciated 
and enjoyed by those ,vho are near to Nature's heart. 
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THURSDA Y-9.00 A. M. 
The annual business meeting was called to order by President 

Twitchell. The secretary made his report as follows: 
Mr. President, Ladies and Gentlemen: 

On January 13th there was an executive committee meeting 
at the Elm House, Auburn; Mr. Leland, Mr. Hitchings, the 
president and secretary being present. The premium list was 
revised and other business done relating to the coming year's 
work. 

A committee from the executive committee was chosen to 
select a place for the annual meeting and to secure special 
premiums. 

Through the efforts of the president and a committee from 
the Auburn Board of Trade a long list of fine prizes was secured 
for the present Exhibition. 

At the present time the Society has a membership of 124 life 
members and 60 annual members. 

It seems hardly possible that a larger number of fruit growers 
cannot understand the necessity of joining an organization rep
resenting such a large and important industry as does the 
Maine State Pomological Society, not only for the influence 
it would give the Society in many directions of work, but for 
the education the Society can give the fruit growers. The 
larger the membership the larger the educational benefits will be. 

There has been no field meeting held during the year, as the 
officers of our Society thought the State was so well covered 
with fruit meetings and other gatherings that a field meeting 
would hardly be necessary. From the inquiries coming from 
many places I think some means ought to be devised by which 
we can hold a field meeting at the Experiment Farm or some 
other place where the fruit growers can see and talk over prac
tical things relative to the industry. If we could meet where 
the different methods of cultivation and spraying were used 
the lessom would be more lasting. 

In conclusion let me suggest that as we are about to enter 
upon the opening of a Legislative session all the members 
not only use their influence for the enacting of such laws as 
will be a benefit to the agricultural interests of our State but 
see that no laws are enacted that will be an injury to our cause. 

Respectfully submitted, 
E. L. WHITE. 
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Voted, that the report be accepted and placed on file. 
The president appointed E. L. White, T. M. Lombard and 

Will E. Leland a committee to receive, sort and count votes. 

The following officers were elected for 1911 : 

President-G. M. Twitchell, Auburn. 
First Vice President--H. L. Keyser, Greene. 
Second Vice President-G. L. Palmer, South Livermore. 
Secretary-E. L. ·white, Bowdoinham. 
Treasurer-E. L. Lincoln, \Vayne. 
Member of Executive Committee for three years-Will E. 

Leland, Sangerville. 
Member of Experiment Station Council-R. L. Cummings, 

West Paris. 
Representative from ::\1aine to the New England Fruit Ex

position-E. F. Hitchings, Waterville. 

Voted, that a committee of three be appointed to attend to the 
matter of the selection of a Board of Trustees and that this 
Society endorse their action. 

The following committee was appointed: 
George A. Yeaton of Augusta, 
E. E. Hardy of Farmington, 
F. H. Morse of \Vaterford. 

H. L. Keyser, chairman of the Committee on President's 
Address, made the report for that committee and it was ac
cepted. 

Voted, that the executive committee ,vith the president and 
secretary be a committee on legislation to secure such amend
ments to the present law as may be deemed advisable and such 
further enactments as may seem necessary. 

Committee on Resolutions made the following report: 
Resolved, by the Maine State Pomological Society, assembled 

in the city of Auburn, that we appreciate the cordial reception 
that we have received and wish to acknowledge the courtesy 
extended by Maine Central Railroad and Grand Trunk Rail
road in granting excursion rates to all wishing to attend this 
meeting. 

Be it further resolved, that we extend our thanks to the busi
ness men and citizens of Auburn and Lewiston and to the Maine 
Central Railroad for the excellent special prizes offered. 
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Be it further resolved, that we extend our thanks to the said 
railroad for establishing a flag station at Highmoor Farm, as the 
Society requested them to do one year ago. 

JOHN W. TRUE, 

v. R. GARDNER, 
Committee. 

Voted, that the report be accepted. 
·welton Marks J\fonson came to this State in 1891. He died 

in Howell, :rviichigan, in September, 1910. 
He was a life member of this Society and for fi~teen years 

actively connected with its work. During these years he was 
not only one of its faithful and energetic workers, but as Pro
fessor of Horticulture at the State University and Horticul
turist of the Experiment Station spent a large part of his entire 
time in serving the fruit-growing interests of the State. 

While we bow to the Divine Will that has called him to a 
rest from his labors, we deplore his loss and seek in this way 
to pay some tribute to his memory. 

V. R. GARDNER, 

JOHN \V. TRUE, 
Committee. 

The Board of Trade of Augusta extended an invitation to 
the Society to hold their annual exhibition in that city in 191 I. 

S11ALL FRUITS AND HOW TO GROW THEM. 

By ·w11FRID \VHEELER, Concord, :Mass. 

Jfr. President and Friends of the Maine Pomological Society: 

I have enjoyed coming here very much, and seeing the great 
improvement in the fruit that is exhibited over that which I 
saw four years ago when I was here at a meeting in Gardiner. 
The improvement is so marked and so fine that I cannot refrain 
from speaking of it, especially the improvement in the packing 
of apples. \Ve have a great deal to learn along that line, and 
it is these meetings, the meetings of the New England Fruit 
Show and these local meetings, that are going to do much for 

34 
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the fruit business in ~ ew England. I \\·ant to digress just a 
little from my subject and say that I think we ought to feel 
that all the New England fruit that is grown-the good fruit, 
I mean-ought to be grown and packed as Xe,\· England fruit, 
not as Maine, or New Hampshire, or l\Iassachusetts, or Rhode ~ 

Island or Connecticut fruit. I think we have got to make thi~ 
a point in this section of the country, and have the fruit go out 
as New England fruit and not as State fruit, because by the 
latter method we are going to divide the market up so that a 
person will be calling for :Massachusetts fruit, or such and 
such a fruit, in the foreign markets, thus making a complex 
situation and not giving the right idea of the matter at all. 
Dut when we can get down to a good standard of fruit and a 
good packing stanclarcl·, then I think we ought to grow ;{ ew 
England fruit. Just before I left home the other clay, to sho,v 
the reputation :\Iaine fruit has in ::\Iassachusetts at least, my 
little boy came to me and said "Dael, I want you to bring me 
soi11e of those nice ).Taine apples." Evidently he appreciates 
good Maine apples. and I know we all do. At the same time, 
there are good apples grown all over the New England States. 
I have found them in my work this summer in ::\Iassachusetts; 
I have found apples g-ro,dng at the extremity of Cape Cod 
where the sand is so deep I don't believe anybody could get 
to the bottom of it. I found them gro·wing up in the Berkshire 
hills in the highest altitude we have in l\Iassachusetts. I found 
them growing right in the city of Boston, and all over the 
State. And where the trees are being cared for in our St2.t•: 
we are getting splendid fruit. So I don't think the question 
of locality counts nearly as much as the question of the men. 
I think that idea ought to be extended more, that it is the men 
who grow the fruit who really make it. The locality counts 
for something, to be sure, but I think that is of minor impor
tance, if a man has his heart in the business and is doing it in 
a proper manner. 

Now this subject I want to take up this morning, the .subject 
of small fruits, is just as important as the subject of the apple 
and pear and the large orchard fruits is, to a good many. One 
of the particular things that I want to emphasize is the adapt
ability of the group of small fruits, composed of the strawberry, 
raspberry. blackberry. currant, gooseberry and a fe,Y others 
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which are of minor importance, to growing in young orchards. 
We have always a problem in starting a young orchard to know 
just what to grow in it. Most of us agree that the young 
orchard should be cultivated thoroughly for at least four or 
five years so that the young trees will get a good start, and it 
is often a question of getting some crop that will pay whlle 
the young trees are coming into bearing. I think there is no 
crop that will pay better, especially if you are near a market 
where perishable fruits can be handled, than small fruits. And 
if you are not near a market, I think it would pay in districts 
like those we have in :Maine and the northern parts of New 
Hampshire, where there is a special section adapted to the 
growing of these small fruits, to start canneries, so we can put 
them up and send them off in preserved form and realize nearly 
as much money out of it as ,ve would by selling them in a fresh 
state. The small fruits all adapt themselves nicely to growing 
among young orchard trees, especially those fruits which require 
the same kind of cultivation and to which general orchard opera
tions can be applied. The strawberry should be grown perhaps 
only for a year, or for a second year at the most, because it 
requires longer cultivation during the growing season. The 
season over which cultivation extends with the strawberry is 
too long for general orchard cultivation, so that I would advise 
planting strawberries only for the first two years, and then 
keeping them well away from the young trees. A couple, or 
perhaps three ro,vs or four rows, through the orchard would 
be plenty, whereas you could plant bush fruits between the 
trees and use the land up very well with them. That is a very 
important thing to consider in our young orchard planting. 

Then another thing, the general adaptability of small fruits 
to cultivation is a further recommendation for them. Not only 
for commercial planting but for the home garden they are very 
essential. Everybody who has a small garden, I don't care. 
how small it is, can grow some of these fruits. I have a friend 
in Dorchester, Massachusetts, who has a garden of a very 
small area, yet he grows practically all the small fruits. He 
has gone to the extent of planting his strawberries in a barrel, 
by boring holes in it and filling it with soil, and he has had 
very good crops from that barrel, enough for his small family 
during the season. This shows what one can do if he has only 
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a small city back yard. Currants, gooseberries, raspberries and 
blackberries will stand a good deal of shade and that is a great 
recommendation for them. It seems to me no one should be 
without fresh fruit on his table when these fruits can be so 
easily grown. I feel particularly sure that every one ought to 
grow the strawberry, it being a fruit that we can have over 
such a long season now, beginning with the middle of June 
in most sections. By using a variety which is an ever-bearing 
variety, Pan America, we began picking the middle of July 
and the last berries we had just before the heavy frost about 
a week ago. This shows that you can extend the season of these 
small fruits almost a:s long as any of the small crops can be 
grown. 

The strawberry, the most important of the gr~up probably, 
is adapted to more kinds of planting and to greater latitude and 
longitude, than any fruit that is known today. It grows in 
the highest altitudes and in the lo\\'est valleys, and across the 
continent from east to west, and in South America, Europe, 
Asia,--it has been found in practically all parts of the world. 
And so it can be generally cultivated, probably more than any 
fruit that we know of, and should be grmvn more universally 
than it is at present. I believe a question of markets generally 
determines the growing of the strawberry, but so many of us 
have neglected to develop our own local markets that that is 
one of the reasons why we fail to grow them. \Ve feel we 
cannot ship them long distances and perhaps we ought not to 
do so. Take a market like Boston, for instance. It is apt to 
be filled with strawberries from all over the country, and nine 
times out of ten the sections that are shipping to Boston are 
not supplying their own markets. Grocers and provision men 
are going to Boston and buying strawberries and shipping them 
back. No wonder they are not fit to eat. That is one of the 

· important things that we have got to look up, the market in 
our locality, before we go into the raising of any of these 
perishable fruits. If the market can be developed, do it, and 
get a reputation in your own locality for growing good fruit, 
and I think the development of it is just simply a question of 
whether you keep up to the locality or not, because every local
ity wants these fruits. It is a matter of whether they can get 
them good or not. I find if we can send a limited number of 
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very fine berries, particularly strawberries, into Boston, there 
is no question about disposing of them. It is the large quan
tity of poor stuff that comes into the market that overstocks it. 

Now I said the strawberry would adapt itself to almost any 
location, but, at the same time, in choosing a situation for the 
strawberry I would get one where the land has a slight slope 
to it. It does not make so much difference which way the 
slope is-I would prefer riot to have it directly north, and south 
would be a little too hot. Southeast, southwest, directly east or 
west is all right. But the great trouble with perfectly flat land 
that has no natural drainage is that the water will stand over 
the plants in the winter and you will get a great deal of winter
killing unless you devise some means of getting rid of that 
surface water. So in choosing a location, get, if you can, nat
ural drainage of the surface, and if you cannot, improve it by 
artificial drainage. The strawberry responds to artificial drain
age very nicely. As for the character of the soil I don't think 
it matters a great deal. I have seen the strawberry growing on 
Cape Cod, just as clear beach sand as you can get anywhere; 
I have seen it growing in other sections in New England, par
ticularly in the southeast in clay, and in the heaviest black loam 
in the west. It does not seem to make much difference pro
vided you can give it a certain amount of cultivation and the 
general care that the plants require. So I would not say a 
great deal abQut soils, providing they have got at the fruiting 
season the necessary amount of moisture in them. That is the 
test of the whole thing finally, because you can grow plants in 
any kind of soil, whether it is dry or wet, or gravel or loam, 
but you must have a place where there is plenty of moisture 
at the time the plants are fruiting, to ripen the crop. So in 
choosing a location, consider that if you cannot water the 
plants. 

But the preparation of that soil is a very important point. 
I noticed Mr. Powell said yesterday that the preparation of 
orchard soil should be thorough. Well, if that should be 
thorough, I think the preparation of the soil for any of the 
small fruits should be more tnan thorough, because that counts 
practically all in the future cultivation. You can prepare the 
soil partly, plant strawberries in witchgrass and different kinds 
of biennial grass -roots, and the amount of labor you put on to 
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that land in getting rid of those weeds after the plants are set 
will more than offset any gain that you can get. ·whereas if 
the soil is perfectly prepared, no biennial weeds in it, no great 
amount of weed seed left, then you can take care of the soil 
with one-half the trouLile and with a great deal less trying cir
cumstances than you will where the soil is not well prepared. 
I like to plant strawberries as often as I can in land that has 
never had strawberries before, pasture soil or land that has 
been in grass for a number of years, broken up at least a year 
before I am ready to set plants. This is a very good plan for 
all the varieties of strm,vberries,--breaking up lane! in the spring, 
or two falls previous :to the setting. The soc! should be ploughed 
deeply and the land thoroughly harrowed the first year, and the 
first year's crop should be some crop that will stand a great deal 
of heavy cultivation, like corn, or potatoes, or beans. If the 
land is not in shape to plant any crops, use some such crop as 
buckwheat or clover or some of those crops that can be ploughed 
into the land and give it humus and put it into fine mechanical 
condition. This preparation applies not only to the strawberry 
but to all the small fruits. I know of no worse kind of soil 
preparation than to leave piper grass roots to plant currants 
and gooseberries in. I came across a place last summer where 
a man had set quite a large orchard and the land had not been 
thoroughly prepared. It was full of piper grass roots, and in 
among the orchard trees he had set gooseberries and currants, 
arnl the piper grass as we call it-it is witch grass in other 
places--was coming up so thick among the roots that it would 
be almost impossible at the encl of the season to take care of 
those bushes. If any one has had any experience in killing that 
grass he knows how almost impossible it is to get rid of it even 
with clean cultivation. So the preparation for any of the small 
fruits should be as thorough as possible. 

I always believe in setting strawberry plants in the spring for 
commercial purposes. In the garden I think the setting in the 
fall is very good, because oftentimes when your vegetable gar
den begins to go by about the first of September you can set 
strawberry plants and get some return from them the next sea
son. A friend of mine who lived in Porto Rico told me that 
he could set strawberry plants in Porto Rico and have fruit in 
three months. I tole! him I could do it here in six weeks. He 
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looked at me in astonishment and surprise. I said, "That is 
very simple; we set our strawberry plants from the first to the 
middle of l\fay and get ripe strawberries on them any time 
during the fruiting season in June, provided we want to <lo 
that." But it is a tax on the plant. And whether you set in 
rows, matted rows or hills, is a question of how your land is, 
or a question as to whether you want to raise a large quantity 
of nice berries or a large quantity of poor ones. I believe abso
lutely in setting strawberries for fruit in hills, that is, not ex
actly the way we used to set them, two or three feet apart and 
then a row for the horse to cultivate through, but beds where 
the plants are set from fourteen to eighteen inches apart in the 
bed, three or four rows according to the width you set the 
plants in the rows. In that way you give the plants a good 
chance to develop evenly all around, you get a bed that you 
can cultivate with practically very little expense, and a bed 
that in the long run will produce almost twice the amount that 
matted rows will. Then of course there is the narrow matted 
row or the hedge row, which again is far preferable to the wide 
matted row you so often see in strawberries. The advantage 
of the hills, in the matter of cultivation, over anything else is 
that you do not have to do much of any work about weeding 
or caring for the plants or taking runners off. In this way I 
have cultivated practically half an acre each year in hills and 
have not had to do any hand pulling of weeds whatever. The 
beds are cultivated the long way with the wheel hoe and across 
with the hand wheel hoe. The plants are set regularly in 
square blocks so we can go across the whole bed one way and 
then the other way with the wheel hoe, alternating the· kind of 
wheel. We can keep that land practically clean and a c1us· mukh 
on it which will conserve the moisture and in dry weather we 
have no difficulty. I use for the hand hoe a Planet j r. and a 
Daisy hoe; one has a flat plate like a hoe, the other very fine 
teeth. We run the teeth one way one week, and the other way 
the next week, alternating with the scuffle hoe, as it is commonly 
called, and in that way we keep the ground in the most perfect 
condition mechanically. I have seen the time this summer when 
we have had periods of two months with no rain whatever, and 
our land is apt to dry out, and the strawberry plants did not 
suffer the least bit. I almost gave up the st~awberry business 
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because of the hard work there was in caring for the plants, 
weeding, cultivating, etc., after they began to make a mat of 
plants in the row. It was almost impossible to get men to do 
this work properly, particularly the setting of the runners or 
the pulling of the runners. NO\v the question comes down to 
simply pulling the runners off, and the ordinary Italians we 
can hire for $r.50 a day do that work just as well as a man 
who has been trained in the business can in setting the runners 
or pulling part of them off in the matted row. In the hedge 
system where you set only a few runners, that is easier than 
in the wide matted row. But if you are going to grow for 
good fruit keep the plants in hills, or keep some of the runners 
pulled off in the hedge row, so you will have more sunlight 
around the plants and consequently larger fruitage. From 
plants in bearing the first year in hills, we picked in some cases 
a quart and a half and the strawberries would average over a 
quart on such varieties as Glen Mary, Sample, :Minute ?dan, 
Meade and Abington. From plants set in this way in hills, 
from 26,000 to 28,000 to the acre, according to the distance you 
put them, I do not think it would be out of the way to say that 
20,000 quarts can be grown to the acre. Some claim as high 
as 30,000 to 35,000. You can not get every plant to yield ex
actly the same amount, any more than you can get every tree 
to yield the same. I believe that any one who is going into 
the business should plant strawberries in this way on a small 
scale. One-third of an acre or a quarter of an acre planted in 
this way will produce more fruit and require less attention than 
an acre of matted rows of any other system that I know of. 

Now the variety of the strawberry you will grow depends 
entirely on the market to which you are going to cater. I have 
stated at different times that so far as the quality of the straw
berry is concerned I don't think the difference amounts to any
thing. I think it is simply a matter of letting the fruit ripen. 
If you want to get strawberries for your home table, grow any 
of the varieties--! wouldn't pick out any names and say one 
was better than another---it is simply a matter of letting them 
get ripe. We are so apt to go out and pick the strawberry just 
as soon as it begins to grow red; the first of the season we 
never get a high quality of fruit. But if you go 0ut at the end 
of the season every strawberry you pick tastes good. I fail to 
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find any variety that will not be very good if it is thoroughly 
ripened on the plants. A friend came to me ·this summer from 
Amherst, and in tasting the different strawberries as he went 
across the bed, he asked me the different varieties as he came to 
them. He came to a kind which has always been considered one 
of the poorest quality berries we have, but it happened that at 
this time there were a good many very ripe berries on it and he 
pronounced it the best of the whole lot, and when I told him 
it was Glen Mary he seemed very much surprised because he 
said it had always been a very poor quality berry with him. 
I said, "Let it ripen thoroughly, the green tip becoming a good 
dark red, and there is just as good quality in that as in 1\Iar
shall or Senator Dunlap or any of those varieties which we all 
consider very high' quality." So for the home market grow a 
berry that is bright, that will not turn black, and a berry that 
has not a white tip. For a market a long distance off you have 
got to take into consideration that you must have a berry that 
will stand up. I think that no kinds have proved better for 
that purpose than the Glen Mary and Sample, for New Eng
land. I know in Maine and parts of New Hampshire the \Var
field is a very good berry for ordinary purposes. With us it 
is apt to run small after the first picking, and I would not 
recommend it as a general thing. Of course you often
times find localities where one variety will do well and another 
will not, but I think Glen Mary has done very well all over the 
country, and should be planted very extensively, particularly 
for a berry to ship. For the home garden I would recommend 
Abington, 1\Ieade, Bubach, Parson's Beauty, Senator Dunlap, 
Barrymore and Minute Man. The Parson's Beauty is a very 
good quality berry with us, though it is apt to be rather light 
colored. Down on Cape Cod they grow the Marshall. They 
grow it very well in that sandy soil and often get it into the 
market before the other varieties come around us, and then it 
sells for as high as fifty cents a quart. So that is their one 
berry that they make money out of. While they do not grow 
big crops they get very good prices. I know a man in Marsh
field who has a great many of them, and last season his Mar
shalls averaged him 22 cents a quart, where ordinary berries 
I think last year averaged less than eight cents. The variety 
is largely a matter of the market you are trying for. If you 



AGIU(TI/ITRE OF ~L\H,E. 

can work up a trade on a certain variety, stick to that. For 
shipping distances try some of the firmer berries, for the home 
market some of the finer quality, perhaps softer berries. The 
summer care of a strawberry becl after the plants are set is 
very simple-thorough cultivation in order to keep the soil 
well stirred up on top and give that dust mulch which retains 
the soil moisture so splendidly. 

Fertilizing with us is done after the plants are set. When 
I plough the land the first time, if it is old land, I generally 
manure very heavily at the time of ploughing, and if that land 
has been fertilized with manure in the fall, that manure is well 
mixed with the soil so when it is ploughed in the spring prior 
to setting the plants it turns up in good shape and is where the 
plants can take it. I don't use any commercial fertilizer at all. 
I simply use chemicals, mixed or straight as the occasion may 
be, always applied to the plants as they are growing. VVe use 
a great deal of basic slag, dissolved bone black and sulphate of 
potash. Our soils do not require any of the very strong ma
terials like nitrate of soda, but we use some tankage. Any of 
those chemicals applied very lightly in frequent closes will grow 
a better plant than to put the fertilizer on all at once. It is 
better to apply these fertilizers during a rain than when the 
plants arc dry. I believe in frequent cultivation and fertilizers 
in small doses rather than a large close of a chemical or mixed 
fertilizer at the time of setting. I have seen many beds hurt 
at the time of setting by putting plants in soil that has been 
heavily manured or fertilized. There is too much manure at 
that time and during a dry season the plants are apt to dry out 
before they get well rooted. If a great deal of fertilizer has 
been used, the small white roots· of the plant are simply burned 
by it, or injured in some way. 

In regard to the plant itself, you can take plants from your 
own grounds and set them the same clay that they are dug. 
On plants that are shipped to you or that you buy from a dis
tance, the roots should be cut very severely. As a rule in ship
ping, plants are more or less dried out, and the tips of the long 
roots are apt to be a little hard, so in setting they are liable to 
be doubled up, therefore the shortening of the root at least one
half, and the top in proportion, is very essential, particularly 
if the season is dry. The plant will take hold of the land a 
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good deal quicker when the roots are shortened to that extent. 
As I said, frequent cultivation is absolutely necessary, and the 
more frequent the better. In dry weather such as we have 
had this season we always plan to cultivate twice a week in 
the beds which are in matted rows, and run the scuffle hoe and 
the wheel hoe through the hills at least every six days. Fre
quent cultivation seems to be the salvation of the plant in dry 
weather. Cultivation should not be carried on too late. It 
should cease as early as the 10th of October. In that way the 
plant gets a chance to harden its foliage a little better and to 
ripen off for the winter. We don't very often hear of winter 
injury to plants, because the snow and the protection we nat
urally give them keep them from severe injury; but at the 
same time if you get a !Jig mass of foliage in the fall just at 
this time and then put on a cover, you are more likely to do 
the plants injury than if they were hardened off by stopping 
cultivation early in October. In our climate \Ve cannot depend 
on the snow covering the plants. There must be some sort of 
winter protection, like the common wild grass that we get on 
the meadows, or leaves, or pine needles. Care should be taken 
in the use of these things not to cover the plants too deep. 
They are naturally hardy and need only enough protection to 
keep the ground frozen in the spring, when we have 
warm clays ( when the ground . thaws out and breaks) 
and very severe nights. Freezing in March is what injures 
the strawberry plants more than any other cause I know of 
in climatic conditions. I have seen sticky ground that would 
crack open an inch during that month, and of course the roots 
of the plants have got to break, as the power of the frost is 
very great at that time of the year. So keep in mind that the 
idea of the mulch is not to keep the plants warm, but rather to 
keep them cold during that early spring season. In our section 
we generally uncover the plants about the first of April and 
then we are very safe because the weather after that time can 
be pretty well depended on. Our early fruiting varieties like the 
Marshall I would recommend keeping covered a good deal 
later than that to prevent early blossoming, because the Mar
shall is a variety that is very easily frozen, and the blossom 
starts earlier than any of the others. 
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In the spring as soon as the plants are uncovered and thor
oughly thawed out, they ought to be cultivated pretty well to 
keep the ground in good condition, and at this season a close 
of wood ashes and bone is a very good thing for the plants. 
I would not recommend any highly nitrogenous fertilizer at 
that period unless the plants lack foliage. If they do, put on 
some stimulating fertilizer like nitrate of soda. That ought 
to be used at the rate of not more than 250 pounds to the acre, 
applied in three closes, mixed with something like loam or sand 
and distributed fairly evenly. If it is applied just before the 
plants are in blossom or at the time there is green fruit on 
them, you are apt to get a large berry, very insipid in character 
and with practically no quality to it at all. So if you can 
keep it away from the plant at that season,. all the better. Try 
to grow your foliage the year before, and never use any highly 
nitrogenous fertilizer in the spring. But generally potash and 
phosphoric acid ought to be given in some .mild form. Wood 
ashes, bone meal, or a little dissolved bone black is a very good 
thing to use at that time .. 

Now the question of picking comes up very seriously to 
many of us, because oftentimes we grow more berries than we 
can pick. Again you have got to consider your locality, how 
you can manage help at that season, because if you cannot get 
help to pick the berries it is no use to grow them. We have to 
employ the Italians now a great deal. They are the best pickers 
we can get. \Ve are trying to eliminate the children, that we 
used to have, because they do a great deal more damage as a 
rule than good. They will pick for a little while very nicely 
but get tired quickly, and like all children they want to go and 
play for a while. But I find the Italians are the most satis
factory hefp we can get. They will work fourteen hours a 
day during the season ·whe11 we are extremely busy and they 
pick the berries very carefully. We always pick in two quali
ties. And there is something I want to emphasize very strongly. 
All berries that are to be sorted should be sorted in the field, 
never handled twice. Each picker should always take two 
baskets and pick the poor ones into one and the good ones into 
the other, and in that way the berries are handled less and they 
are in better condition when they arrive in the market, even 
though the market may be very near by. Take a box that has 
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been rehandled and look on the inside of it and it is practically 
red with the juice of the berries that have been bruised. So be 
sure to have all the sorting done in the field. In the picking 
of fancy berries you have to be very careful that whoever does 
the picking, handles the berries with the stem. That is one 
of the things we have to be much more careful about than we 
used to. The berry sho~ld be broken from the plant by the 
stem and laid in the box without touching it at all. In that 
way we can get the berries to market in splendid condition. 

The matter of packages I consider is one of the most im
portant things we have to plan for. \Ve should have clean 
new boxes made of white wood-the very best quart baskets we 
can get are none too good, and I object very much to the use 
of the secondhand crate that we have to use, or do use so 
much in New England. In our own town I think practically 
one-third of the berries are put into these secondhand crates, 
and those are generally the poorer berries. In some cases some 
of the growers make three qualities. The better qualities are 
packed either in a ten, sixteen or twenty-one quart tray, and 
in those trays the berries are carried in to market so that there 
is no layer above them. Each box sets above the other and 
is cleated so that it does not set into if. In that way practi
cally all the better quality berries in the vicinity of Boston are 
handled in the market and bring anywhere from three to ten 
cents a quart more than the berries packed in crates. You know 
that in taking the berries out of a crate, 32, 48 or 64, you will 
find a good many of those in the lower tiers are crushed by 
the weight of the fruit on the carrier between them. So I think 
in local markets where you can take from your own team into 
the market the use of some of those packages like the 21-quart 
tray particularly, that packs very nicely and takes the same space 
in width as the bushel box only twice as long, is to be recom
mended. It is being used in our section much more than the 
32-quart tray. I have used a 16-quart tray which has two 
layers. That is a great improvement on the 32-quart for fancy 
fruit and looks a good deal like one of these apple boxes, not 
quite so high and a little longer. Then in all these packages 
we ought to have the same kind of a label that will show just 
the quality, the same as you would in your apples, and in that 
way we are building up a business which is going to call for 
more of that fruit. 
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I have not spoken much about the diseases or insects that 
bother the strawberries. There are not many and they are 
easily controlled. There are practically no diseases of the 
strawberry which cannot be controlled by spraying and it is a 
very easy plant to spray. Blight, leaf spot and fungous diseases 
respond very rapidly to bordeanx mixture. Practically the 
worst of the insects is the white grub. I know of no insect 
I am more afraid of than that. on the strawberry plants. But 
by the proper rotation of crops on the land you can practically 
get rid of it. It is not wise to plant strawberries right after 
grass. The land is apt to be full of the eggs of the white grub, 
laid by the ordinary June beetle, and you are likely to g·et them 
on your strawberry plants. So if yon can get in a year between 
grass and strawberries with some such crop as corn, beans, or 
anything of the sort, you will be sure to get rid of the white 
grub. There is hardly any chance of its being in the same land 
a long time providing there are crops grown that it cannot eat, 
but strawberries after strawberries in a continual line is a very 
bad policy. Then there is the ordinary cut ,rnrm which we 
have to contend with, but I have found that spraying with 
arsenate of lead or Paris green will practically get rid of it. 
The cut worm comes up out of the ground as a rule and eats 
the tender leaves of the plant just in the early spring and spray
ing with some arsenical poison ,viii dispose of this pest. 

So much for the strawberry. The raspberry is probably not 
as important commercially as the strawberry, but still. it is 
grown in great quantities in the \Vest where in certain sections 
it is used for canning or drying. Here in X ew England we 
practically depend on the \Vest for our fresh raspberries, and 
it is a fruit that Gught never to be shipped any long distance. 
You see in the Boston market raspberries that come in there 
in very bad condition. The nature of the fruit is such that the 
least bit of weight on it settles the berries together and by the 
time they have traveled a couple of hundred miles, or even fifty 

. miles, they have settled so they hardly half fill the boxes, and 
even by the use of pint Loxes, or cups. one-fourth quarts, and 
all those different varietiies of packages, we don't overcome this 
difficulty very much ; so that the raspberry ought to be grown 
close to the market; more so, almost, than any other fruit. In 
certain sections it requires a good deal of winter protection, 
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but aside from that it is very easy to grow. I believe in set
ting raspberries in young orchards a good deal more than is 
done at present. Set them in hills not less than six to eight 
feet apart so they can be cultivated both ways. By putting a 
stick in each hill we can easily keep the canes tied to it and 
the plant won't be lying on the ground at the time of fruiting. 
\Vith us almost every winter we get some winter-killing, and 
the canes ought to be laid clown. I understand that here in 
l\Iaine, with plenty of snow you do not need that sort of thing. 
I would recommend that the red varieties be planted almost ex
clusively. The black and the purple kinds, or the hybrids as 
we call them, are not as salable as the reel varieties. The 
preparation of the soil should be just as thorough for the rasp
berry as for the strawberry. The planting can be done in the 
spring perhaps better than in the fall. When the cane is planted 
it ought to be cut back to the ground so that we will not get a 
growth started six or eight inches or even· a foot above ground. 
\\-e ,vant the new growth to come from underneath. Often
times in planting raspberries, particularly with a person who 
has never clone it before., they are allmvccl to branch out above 
the ground and they make no new growth underneath. That 
is true of the blackberry also. Cut them back to the surface 
of the ground and make them come up from underneath. The 
propagation of that particular bush shows this, because we can 
get the very best plants from root cuttings as they are called. 
The old roots are taken up, cut up into pieces from two to three 
inches long and planted out in rows and the buds develop along 
those roots and we get better plants than those ordinarily taken 

· up as suckers. 
The raspberry I think ,dll probably stand more manure than 

the stra,vberry. I believe that fertilizer in the form of manure 
in the fall or early spring is the best. The addition of potash 
salt or wood ashes is also a great benefit in giving color and 
yigor to the plant. The raspberry is a splendid plant to grow 
in connection with the poultry business, because if you cannot 
cultivate for a few years generally the bushes grow together so 
it is almost impossible to cultivate, and it is a very good plan 
to let the hens run through those bushes, scratching up the 
weeds and eating the green stuff that naturally grows under
neath. so that ,ve get both cultivation and a good place for the 
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hens in hot weather. I have seen that done a good deal in the 
southern part of l\Iassaclmsetts. A great many of the small 
fruit growers there have poultry in connection with their busi
ness. In that way they have made a great success with rasp
berries in a small way. The first year in raspberry planting, 
or blackberry either, if planted 6x8, 6x6, or something like that, 
a couple of rows of vegetables can be grown in among the 
bushes to give some return from the land while the plants are 
developing. I think that peas, carrots, turnips, cabbages or 
a similar crop are excellent to grow in this way, and as in all 
the small fruits you have to consider getting a quick return, 
this is one way to get it from the raspberry or blackberry, cur
rant or gooseberry. I planted this year a good many goose
berries. I took enough early beets off the land to pay for the 
first cost of planting and the bushes. It didn't injure the plants 
the least bit. \Vhile they were catching hold the beets were 
growing and the land was fertilized highly enough to take care 
of the beets at the same time. So we can readily get some 
return from the land the first year, and with raspberries that 
bear the second year we ought to get a fair amount of return 
the second year, and i:t the pruning and cultivating are kept up 
they ought to grow to the seventh, eighth or even tenth year. 
In pruning, all the old wood that has borne should be taken out 
at once. It is not a good idea to leave it iR, because insects 
and diseases harbor in that dying wood and are apt to cause 
trouble later on. A good many people leave the old \Yood in 
during the winter, thinking that the protection that wood gives 
to the plants is of some benefit, but I think the benefit is very 
doubful and I remove both blackberry and raspberry canes 
after they have fruited, cutting them out with a good heavy 
pair of pruning shears. You will find that in pruning black
berries a person needs to ,war a heavy pair of gloves. 

The same rule about packages holds good in the raspberry 
and blackberry as in the strawberry. \Ve have got to pack in 
clean packages, and in small enough packages so that the berries 
won't settle together very badly. 

In regard to the var:ieties, here in New England there are no 
better reel varieties than the Cuthbert, and possibly the Herbert 
which is being tested now a good deal. I have had it fruiting 
on my place for two years and am very much pleased with it. 
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It seems to be a hardy variety, of good quality, fine looking, 
not too seedy, and a berry that does not break apart like some 
of the new varieties we have had lately. I tried the Cardinal 
and found that while large ancl productive the fruit was very 
seedy and when picked was apt to crumble up. That was a great 
trouble with the 1Iarlborough with us. It is perfectly hardy 
but the berry was so unattractive when in the market that it 
was discarded entirely in favor of Cuthbert. The possibilities 
in canning the raspberry ought to be looked into a little more 
carefully. A friend of mine who ,vas traveling in the north 
of England a few years ago said that practically the whole of 
the north of England, near the line between Scotland and Eng
land, was devoted to the growing of raspberries, where they 
are preserved and kept entirely for the use of the English army. 
One of the contracts every year for the English army by the 
Government is for so many thousand pounds of raspberry jam. 
That is serwcl to the soldiers in place of any other sweet sub
stance, and they consider that the food value of the raspberry 
jam is higher than almost any other form of sweet that they 
can give to the men, with pure sugar. The English Govern
ment is very, very careful about this particular product, that 
there shall be no adulteration in it, that the jam shall be made 
from pure sugar and pure, fresh fruit. So these canneries have 
been started right beside a splendid market that would take 
every bit of the fresh fruit. There are thousands of crates of 
raspberries grown up there and during the fruiting season prac
tically the whole of the shifting element of the cities in that 
section goes out and picks raspberries from six to eight weeks. 
So I think in our remote sections that possibility ought to be 
looked into a good deal more. \Ve have not half clnelopecl 
the question of canning these small fruits in this country. You 
fincl today those canned fruits that sell for the most money in 
the largest cities are put up by women in their own homes. I 
know of two or three firms in Boston who handle quantities of 
these small fruits put up in the homes by women who make 
their pin money in this way. It ought to be clone on a larger 
scale. If we could guarantee pure, fresh fruit, there would 
be no encl of the sale of it. We import a great deal of canned 
fruit today from the other side. This ought to be grown and 

35 
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put up in sections of our own country. \Vhere there is plenty 
of good land it does not seem right to pay money out to other 
sections for fruit we can grow so easily ourselves. 

The handling of the blackberry is so nearly like that of the 
raspberry that I will not stop very long on that, but I do want 
to bring up the subject of the currant and gooseberry a little 
more to you. I think that both the currant and the gooseberry 
are not developed in this country the way they should be. 
These last few years the markets of our large cities have been 
supplied with currants from New York, Nova Scotia, New 
Jersey,--everywhere but New England. I failed this year to 
find in the Boston market, enough currants to supply the market 
any one clay, that were grown in New England. This is a fruit 
that ought to be grown more, particularly among the small 
trees, and it can be grown to good advantage here as well as 
in other states. I know in New York at the time the vineyards 
were planted there, a great many currants were put out, and 
at one time the market overflowed with them, but now things 
have evened up more, and besides more people are getting to 
use them. The foreign population require them, so we must 
grow them on a larger scale ourselves. Any good soil that is 
fairly cool and moist will grow currants very nicely. I would 
not advise planting them in light sandy soil, but a soil that has 
good depth and plenty of moisture and is cool during the sum
mer will grow splendid currants. They can be planted about 
at the rate of 8oo to moo bushes to the acre. And the same 
holds good of the gooseberry. In England where the goose
berry is at home and probably in its native element more than 
anywhere else, everybody has gooseberries as commonly as 
strawberries. The same is true in Germany and Denmark. 
They think the gooseberry is one of the finest fruits grown. 
We are apt to think of it as a little, sour, hard fruit. only fit 
for preserving. Dut I assure you we can grow just as good 
gooseberries of the large eating varieties as can be grown in 
England. I know of a young Danish fellow in Malden who 
has hybridized a great deal in gooseberries. He has produced 
a berry which runs almost an inch and a half long, has a very 
thin skin, and one of the highest quality berries that you ever 
tasted. He sent some of the bushes he has produced from this 
variety to his brother in Denmark where they know goose-
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berries from A to Z, and there he was awarded a gold medal 
from the Royal Horticultural Society of Copenhagen for this 
particular variety. Here it would be impossible for him to be 
recognized. People would not consider a new variety of goose
berry worth looking after. But when they give a gold medal 
for a gooseberry in Denmark we certainly ought to recognize 
that there is some value to this fruit over here. I have found 
that this particular variety I have spoken of has produced on 
the place of this young Danish man at the rate of $2000 to the 
acre. If he can do that, there are lots of us who have even 
better conditions than he has to work with and can certainly 
do as much. I find the common Downing which is grown so 
much in this country is practically the best one for marketing, 
because it can be marketed green and hard and shipped almost 
any distance. Nova Scotia supplies the Boston market almost 
entirely with these, and last year they sold at from $2.50 to $3.50 
a bushel. At the rate of half a bushel to a bush you can see 
that is a pretty good crop. And it can be done here if it can 
in Nova Scotia. So I recommend, wherever you can create a 
market for them, planting some gooseberries and experimenting 
with them in a small way, particularly for your own use. The 
English varieties, like the Industry and Crown Bob are the best 
eating ones, while we have some splendid large American hy
brids, the Columbus, Chautauqua and Pearl. And the Down
ing when it is thoroughly ripe is as nice today as almost any 
of the gooseberries. One great advantage of either goose
berries or currants is that you have not got to market them the 
clay that they seem to be ripe. You can let them stand on the 
bushes almost indefinitely. I have picked gooseberries as late 
as the first of September that were in splendid condition on my 
place, and the week of September 8th I visited a friend of 
mine just south of Boston and he was still picking his currants. 
They had covered the bushes with a piece of cheesecloth tn keep 
the hot sun off them. 'vVe do not make half enough 01 these 
small fruits. In some places there are a good many wild fruits 
that may take their place, but I think that in small cities and 
towns where we have to depend so much on the Italian fruit 
seller we ought to grow more of this kind of fruit for ourselves, 
for we can have such high quality and have it easily. 
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The pruning of both gooseberries and currants should be 
very severe, the old wood being taken out. As most of the 
varieties produce their very best fruit on the two-year-old wood, 
anything over three years old should be cut off. \Ve are so 
apt to think a currant or gooseberry goes by in a very short 
time. That is not true if we keep out the old wood. I have 
bushes ten years old now and I think they are good for ten 
years more, by the way they look now. And we must not let 
grass, or sod, or heavy weeds grow up around them to take 
their vigor or in any \vay rob them. They need careful culti
vation, clean cultivation, and there is no reason why they should 
not last a great many years. The reason so many currant and 
gooseberry plants run out is the fact that the grass bas been 
allowed to grow in around them. 

The same thing that was spoken of with regard to other small 
fruits holds true in marketing gooseberries and currants. They 
should be marketed in clean, attractive packages. Grow the 
large cherry variety of currant rather than the old fashioned 
Dutch varieties. The latter are so small no one cares for them 
for eating. Such varieties in the currant as Fay's, Cherry, 
Wilder and Perfection are the ones to grow. If you want 
splendid fruit for your garden, grow sorne of the white vari
eties. Some of them are very excellent. They are not as 
acid as the red ones, but very splendid eating for table use. 
I think there is no better summer fruit than a comb,nation of 
currants and raspberries ; thoroughly ripe currants and rasp
berries together on a hot day are the most refreshing of our 
summer fruits. I think we ought to go more extensively into 
this small fruit business, not so mnch perhaps as a commercial 
proposition at present, though working toward that encl, but 
planting them in our gardens for our own home fruit and in 
that way getting rid of some of the poor fruit trash we get in 
the market. 

I thank you for your attention. 
MR. MERRILL 0£1 AuncRN: I would like to ask Mr. \Vheeler 

how near together he sets his strawberry plants in the hill 
system. 

MR. \VmtELER: Most of the plants are set in four rows 14 
inches apart each way in the bed. And then there is a space 
of three feet between the beds which is used for a path and to 
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cultivate between with a horse. The plants that are set four
teen inches apart can only be cultivated by hand labor, with 
wheel hoes and hand tools. In some varieties which grow a 
very large plant I am setting only three rows, eighteen inches 
apart each way; but in either case making a bed about four 
feet across. In that way we can pick the plants from each 
side. 'vVe don't attempt to pick first on one side and then on 
the other; we pick two plants into the bed, each picker picking 
that way. 

QuESTION: I would like to ask if there is any more clanger 
of their winter-killing under the hill system than in matted 
rows? 

l'vfR. WHEELER: I have not found it so. You see there is 
enough foliage made by the plants to cover the ground com
pletely, so that practically the hill system in this way is a wide 
matted row, with the advantage of having each plant by itself, 
so that when the berries ripen they lie right around the plant 
instead of being covered entirely by the immense quantity of 
foliage you get in a mattetl row. I find that one particular 
advantage in the hill system over the matted row is the ease 
with which you can pick the berries. In the matted row you 
have got to look all the foliage over to get the berries under
neath; in the hill system the berries lie right round the plants, 
are easily seen and easily picked. There is no more danger, 
as far as I can see, of winter-killing than in the matted rows. 

MR. MERRILL: Do you use the same varieties in the hill 
system as in the matted row? 

MR. WHEELER: I prefer Glen Mary for the hill system over 
any other variety I have tried; possibly Sample is the second. 
The gentleman asked about Senator Dunlap-the great trouble 
with that is that it makes such an abundance of runners that 
it keeps you busy all the season pulling runners. I would rather 
not use that variety for the hill system, though it is a very good 
berry. 

QuESTION : You say "pulling the runners." Do you pull 
them off? 

MR. WHEELER: By putting your hand on the crown of the 
plant, you can take twenty-five runners in the other hand and 
pull them all off, pulling a little sideways so as not to break the 
crown. 
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QUESTION: When you are troubled with white grubs, do 
you reset other plants r' 

l\1R. WHEELER: Yes, when a plant is eaten out by a white 
grub, I reset another plant taken from another field, or in the 
hill system when a plant is missing, let the next plant make 
one runner to fill in that space if I haven't got plants to take 
out from another bed. Always reset them so as to keep the 
beds full. The white grub can easily be taken out; generally 
there is only one in a place. Even if there are a good many you 
can often save a bed by taking these pests out. I don't know of 
any insect poison, or anything of that sort, that will attack the 
white grub under ground. I have heard of the use of bi-sul
phide of carbon injected into the soil where they are, but it 
would take a great deal longer to do that than to dig the grubs 
out. 

HANDLING THE FRUIT CROP. 

By PRoF. T. M. Lo:rvrnARD, Auburn. 

I will confine myself to strawberries, though I believe a large 
part of what may be said about berries applies as well to fruit 
of all kinds, and in fact, to much of the market garden truck 
grown and sold in such quantities in these two cities. 

Handling the crop is a large problem. In the first place, 
harvesting the strawberry is of very great importance. 

Quite a proportion of the strawberries raised about here 
never find the market,. having been destroyed by the knees or 
feet of the picker, or left on the vines to rot. Quarts of ber
ries that do find the market, so far as looks go, have been ruined 
in the field. 

To gather in a crop of three, five or ten thousand quarts of 
strawberries, requires about all the children in a neighborhood, 
and to do it properly requires a man able to control his whole 
picking force, and govern his own soul. Due consideration of 
little details is every time rewarded. Painstaking care in the 
harvest attracts attention in the market places. A berry when 
picked should be immediately dropped into the box, never re
tained in the hand, till more berries are taken off. Once in the 
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box, let it alone. Berries picked and left waiting m the sun 
are sure to show the effects in the market. To me, small crates 
are preferable to large ones. I am not in love with any of the 
crates that are in use here. I would never have anything rest, or 
press on top of a box of berries of any kind,-especially the 
strawberry. New boxes should be used and these should hold 
one quart. 

Most of our berries after they come to the market are rough
ly handled, and most shamefully exhibited.· Before the wide 
open doors of commission houses, on tables and in crates out
side our stores, are displayed for sale berries and fruits of all 
kinds, subjected not only to the dust and dirt of city streets 
but to the feet of the fly. 

We bring to our market good berries, poor berries and good
for-nothing berries picked into the same box and packed in the 
same crate. • Different sized boxes are in the market most of 
the time. Three-fourths of these boxes of berries are never 
found filled to the top when on sale in the store. Right here 
is where we, as growers of the berry, fail to do our part. Most 
of us do not fill our boxes, and none of us grade our berries. 
We as growers, having gathered our crops with all possible 
care, must grade them before going to market. Proper grading 
of crops will bring better returns both in cash and self-satis
faction. The day of judgment will surely come and he who 
does not grade his crop in an honest manner will wake up some 
day to find himself down the line. 

Now, in conclusion, what do we need-what ought we to do 
to bring about better and more systematic market conditions 
everywhere? Active and honest commission houses are good 
aids for this purpose. Such houses, however, often become in
different and careless, forgetting the real thing, and our p:rnd
ucts are left to the mercy of time, and finally dropped in a bunch 
to pedlers. Therefore, to my mind, better than all commission 
houses, better than the ability of any one man to sell his own 
crop, would be a genuine, up-to-date Fruit Growers' Associa
tion,-some co-operative organization to the headquarters of 
which we may take our berries, or fruit, and have them cared 
for and disposed of for u.s in a profitable and honest manner. 

Many times our market price is much reduced by some fel
low from the country, ten miles or more out. He comes here 
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with a load of berries. He has been on the road half the 
night, perhaps. Tired,, anxious to get back home, knowing 
nothing of the market conditions he scatters his load over the 
town. \Vould not some organized selling place be better for 
him? 

I have no favor for trusts. I am not talking about any trust 
company combined for selfoh ends and greed of money, but 
true co-operation, pure and simple, that welcomes sincere com
petition and recognizes in each man who produces, the inherent 
or divine right to a just proportion of the price paid for that 
prorluct in the market. Go into the creamery just over the hill. 
Notice what they are doing there. Set in motion a fruit pack
ing and selling plant here in one of these two cities, and before 
long, in addition to its first and particular product, will be 
coming from inside its walls more ~-products than can possibly 
come from any creamery in the world. 

Organizations of some sort are springing up the country 
over. Can anyone give a good and sufficient reason why the 
fruit growers in this state or county, or town even, should not 
combine and co-operate. Let's do it. 

PRUNING. 

HoN. GEORGE T. POWELL: A number of questions have been 
asked this morning in regard to the proper pruning of trees. 
I was asked if I would give some illustrations as to how a tree 
should be pruned. 

The question of pruning is a very important one. From the 
beginning, when you purchase your trees, they should be put 
in the proper shape for planting. That means that the roots 
should first of all be pruned. All the roots should be cut back 
at least one-third of their length, no matter what the size of 
the tree is. One-third of the roots should come off whether it 
is a large tree or a small one. That will be a very good propo
sition for the root system of the tree. Now it is very important 
in receiving a lot of trees that they be not exposed to the wind 
or the sunshine, because these delicate, fine roots are very soon 
destroyed by exposure. Hence let this work of preparing the 
roots be done under cover, in a shed or somewhere out of the 
wind and sun. 



STA'l'E l'0M0L0GICAL socn:r,. I I I 

Take the entire broken piece off; no matter where it is. Then 
turn the tree around and begin to cut back one-third. The 
small roots don't need much pruning. The tree shoulcl be 
planted at least one inch deeper than where it was budded. 
That puts the tree clown a little lower than it grew in the nur
sery. 

Some nurserymen recommend not to prune the tops at all, 
but to set the tree out just as it came from the nursery. I 
don't believe in it, because the tree has a greater proportion of 
top to support than it has root to support it. The theory on 
the part of the nurserymen is this,-that you must have foliage 
to draw the sap, and hence if there is an abundance of foliage 
in the top of the tree it stimulates root growth. vVell, that 
depends upon conditions. If there is a moist season, plenty 
of rain-fall, and an abundance of moisture in the soil, that tree 
will grow and support the whole top, but if there is a dry sea
son following the planting, there will be ten or fifteen per cent 
loss when the whole tops are left upon the trees. I plant a 
thousand trees at a time and have not lost one tree out of :i; 

thousand, and my practice has been simply to go through and 
prune back at least two-thirds of the top-the roots one-third 
and the tops two-thirds-cutting clown to a bud that shall have 
an outward growth. There is sufficient root, having two-thirds 
of the root and one-third of the top; there is no reason why a 
thousand trees should not grow when a thousand trees are 
planted. There will be sufficient foliage to draw sap. If this 
is planted next spring, there should be at least a growth of two 
feet by next autumn. 

QUESTION : Would you cover these cuts with anything? 
MR. PowELL: No, it is not necessary; so small a cut as these 

will heal over. 
QUESTION : Haven't you found, having it so close to the 

bud, that in a dry season it will go bc\ck to the next bud? 
MR. POWELL: If it does, I should reprune. Once in a while 

the bud may fail to grow. Then I should prune back as soon 
as I discovered it was not growing. 

QUESTION : Was that tree propagated from a piece of a root 
or a full plant? 

MR. POWELL: I should say that this tree was propagated 
from a whole root for the reason that I cut off a long tap root. 



II2 AGR[CUL'l'URE OF MAINE. 

When you get the piece root trees you get a sort of one-sided 
root. A tree that is one-sided does not have the tap root 
formation, so this is a tree grown upon the whole roots, and 
a great deal better tree. 

Here is a tree that is a little different. This tree is drier. 
It has been out of the ground a good while and it has dried a 
good deal, hasn't so much of a root. Now there is a tree that 
would want different treatment. I should prune that tree as 
lightly as possible, just clipping off the ends so as to save as 
much of the root as possible, just simply clipping these lacerated 
ends so we may get readily a new formation of growth from 
these roots. That is all I prune this for, to get a new fresh 
cut from the bottom of the root in order to start out a new 
system of root growth. Because of the absence of the fibrous 
roots there woulcl be a question as to whether this tree would 
pull through or not, hence in order to insure the growth I 
would leave a little more. Now the root has the entire oppor
tunity of forcing out a few buds, and if about three or four buds 
are forced out it will make a splendid tree, but if the whole 
top was left on nine times out of ten that tree would die because 
the root could not support so much top as there was on the tree. 
So these are points that one needs to take into account in receiv
ing a lot of trees, in the matter of pruning, in order to insure 
the growth of every tree. 

These trees illustrate the difference between a whole root 
tree and a piece root tree. There may not always be quite so 
much difference as this, but a great deal of the time the piece 
root tree will have a very light root formation, and I don't like 
them on that account. I would rather give fifty cents for that 
whole root tree than to pay ten cents for this piece root one. 
That would be my judgment as between the value of those two 
types of trees propagated as they are. 

Now just a few points .on how to prune after the trees have 
been set. I have on my farm at the present time about IO,ooo 
apple trees and I am heading them all down within as near as 
I can two and one-half to three feet of the ground, which are 
really low-headed trees. For the first four years after an apple 
tree has been set there is very little pruning to do; simply take 
out a cross branch. If we begin to prune these young trees 
from the time we set them out, we are going to push the tree 
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forward too much into the air, we are going to get tall growing 
trees. In that way we sacrifice the tendency of that tree to 
produce fruit spurs early. Now if ,ve do not prune these trees 
when they are young the tendency is to produce fruit spurs 
upon the low branches. As the low branches are growing out 
and upward the energy of that tree will constantly tend toward 
the development of fruit spurs upon the lower branches, but 
if we cut off these lower branches and keep pruning up, the 
tree is going to shoot up into the air and keep on growing, and 
will not develop the fruit spur system. So I don't like to prune 
young trees much of any for four years. At the end of four 
years we begin to do our pruning, beginning at the top, and 
cutting out all the branches that are inclined to grow up straight. 
All the lower branches that are growing in an outward direc
tion are setting up heavy with fruit spurs, and there is no reason 
why we here in the East cannot under this system of manage
ment get young orchards into bearing in six and seven years 
profitably. There is where the West has the advantage of us,
they bring in their orchards so much sooner than we do here 
in the East, their orchards paying them well at five, six and 
seven years. We may not be able to bring our trees into bear
ing quite as quickly as can be done in the \Vest, but there is 
no reason why we cannot do it in many years' less time than 
it takes at present, by this system of heading down our trees, 
after they begin to get four and five and six years old, stilJ 
leaving the growth upward. Another point, in pruning the 10\ver 
branches, prune to a bud that is on the upper side. In that way 
we change the tendency of the lower branch. Instead of grow
ing outward and downward, the tendency will be upward. And 
by cutting back these lower branches, preventing a too long 
growth outward and downward, you are strengthening the 
growth of the branch next to the tree. Every time you prune 
to this upward bud, you are throwing the growth back and cre
ating a strong branch. And I can actually cultivate my low
headed trees today that are eight and nine years old under this 
system easier than I can my high-headed trees pruned up four 
and five feet, because the growth in the low-headed trees next 
the trunk is so strong that it has held the branches up, while in 
the other case the growth has not been so strong and as they bear 
the limbs come clown close to the ground. We have just as much 
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fruit on the ground from the high-headed trees, and I think 
even more than we have on the low branches of the low-headed 
trees, because of the upward growth of the lower system of 
branches on the latter. 

HOW I RECLADI8D A NEGLECTED ORCHARD. 

By C. E. HARDY, Hollis, N. H. 

~Mr. President, Ladies and Gentlemen: 

It gives me great pleasure to visit your fruit exposition and 
see such a fine display of apples as you have here today. It 
is certainly, for one of our New England States, a great ex
hibition and a grand success. ·when I see such an exhibition 
of fruit, it proves to me that the farmers of New England, 
and of the State of Maine in particular, are beginning to realize 
the possibilities that lie before them in the raising of fruit, and 
especially apples. Also when I see such an exhibition and 
listen to the remarks of the expert fruit growers who have 
been talking to you yesterday and this morning, it makes me 
feel rather small and out of place, to come clown here from 
New Hampshire and undertake to talk to you in any way in 
regard 1o raising fruit, for I am not an expert in any sense of 
the word; in fact, I had but very rittle experience in this line 
previous to four years ago, and in the matter of setting out 
trees and raising fruit from them have had no experience what
ever. I:ut Dr. Twitchell asked me to come down here and tell 
the story of how I have reclaimed an old and neglected or
chard, and that I can tell you in a very short time. It is simply 
the work of four years. 

The farm in Hollis, N. H., which is now my home, is my 
old native place where I was born and brought up. I worked 
on the place as a boy and a young man for my father up to 
something like twenty-one or twenty-two years ago, when, like a 
good many young men, becoming dissatisfied with the methods 
that my father used in carrying on the farm, and also with a 
good deal of the work I had to do, I thought I could do better in 
other business. I stopped work on the farm and went into 
business, and from that time up to four years ago knew but 
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little about the work that was actually carried on on the place, 
although the old farm was still my home. I was not there 
during the day time, simply at night. Things went on in this 
way until the fall of 1906, when my father, who was growing 
old and feeble, requested me to take the place and carry it on 
to suit myself. This I consented to do, disposed of my other 
business, and took the place. 

About the first work that was attended to was the harvesting 
of the apples. I remember way back in 1896, I think it was, 
my father harvested something like 1200 barrels of apples. 
People thought it was a large crop. But they were very poor 
apples, small and green, and he sold them and realized ninety
six cents a barrel at the station. That ,vas a year of tremendous 
crops in apples. From that time on he declared that he would 
have nothing more to do with fruit, and paid no attention what
ever to his trees,-simply had the fruit picked when the time 
came. In harvesting the apples in 1906 there were about 300 
barrels that were in fairly good condition to sell as mixed ap
ples. In picking those apples I found a good many trees the 
fruit on which was completely covered with San Jose scale, so 
that I had to shake the apples off and put them into cider; I 
found other trees that showed more or less scale on the fruit. 
\i\Thile picking the fruit I did not know what the trouble was, 
but my son, who was then a student in the New Hampshire 
College taking the agricultural course, was at home for a vaca
tion over Sunday and I brought his attention to the condition of 
the apples we were picking, and the condition of the trees in 
some cases. After examining them, he said he thought it was 
the San Jose scale, although he wasn't sure; that they had been . 
studying that at the school, but hadn't had samples while he had 
been there, so he could not tell exactly how it looked. He took 
some of the apples and the twigs that were the worst affected 
back with him to the college, and I soon learned that I had the 
San Jose scale in bad shape. I realized what I had got for I 
had read about the insect and knew something of what it would 
do and the condition in which it would leave the trees if not 
taken care of-that they would soon die-and I made up my 
mind that I had got more on my hands than I could handle and 
about decided to dig those trees out,-the worst of them, at any 
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rate. My son said so much against this operation, hm\·ewr, 
that I finally thought I would see if I could save them, but I 
hadn't much faith in the work. 

My father was a man who, like three-quarters or more of 
our New England farmers, did not believe in pruning his trees. 
The only thing that he would ever allow the hired man to do, 
or would allow me to do when I was a young man at home, in 
regard to pruning trees, was to cut out the dead wood and some 
of the suckers or water sprouts. So you can see how those 
trees had been growing for years and in what condition they 
were. And in addition to that, half or two-thirds of them were 
badly infested with the scale. When I made up my mind to 
see what I could do with the trees the first winter, the winter 
of 1906-7, I started in pruning them what I could. With the 
condition the trees were in, I only got over a few trees during 
that winter, with what other work I had to attend to. 

There were then about 700 trees on the place. About the 
first of March I ordered a barrel of Scalecide. I thought I 
would try to spray the worst of those trees for the San Jose 
scale. I took a barrel pump and my man and myself went over 
a few of the worst trees and disposed of that barrel oi Scalc
cide. Then my son stepped in again and said: "\Vhy don't 
you spray for the codling moth and see if you can raise some 
goocl fruit?" \~Tell, l considered that a while and finally I 
ordered two roo lb. kegs of Bowker's Pyrox manufactured by 
the Bowker Insecticide Company of Boston, and my hired man 
and myself went to work on one of my orchards to spray the 
trees. 

To explain the condition of things, l will have to explain the 
position of the orchard on that farm. There are two orchards ; 
one at the south end of the farm, which we call the south or
chard, contains something over 300 trees; 125 of these are 
trees that are twenty-one and twenty-two years old, which my 
father set out. He kept that ground cultivated for two or three 
years and then it went into grass and has remained so ever since. 
In the remainder of the orchard the trees are at least sixty and 
I don't know but more than seventy years old. The north 
orchard contains a little more than 200 trees and they are all 
old trees, sixty or more years olcl. In a part of that orchard the 
trees are only about twenty-five feet apart and they nm up high. 
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You can imagine what condition they were in. There are also 
about 200 other trees on the place, scattered over the rest of the 
farm in rows along by the walls and in single trees through 
the mowing. 

When I commenced spraying for the codling moth my man 
and I went to work in the south orchard. It took us four days 
with that pump to go over the orchard. There were a great 
many high trees in the old part and we tried our best to hit the 
tops of them. We did fairly well, I think, for a barrel pump 
and with the nozzle we had that threw streams instead of an 
even spray. At the encl of four clays we got over the orchard. 
The man said : "Are you going over the other one?" I told 
him no, the work was pressing, and that old pump did work 
hard. I said if there was any good in spraying we would find 
it out. Both orchards blossomed apparently alike and my scat
tering trees the same. I watched the difference between the two 
orchards through the summer, and I could very soon see that 
there was a big difference. And when we came to harvest the 
apples in the fall, from the south orchard I harvested a little 
over 600 barrels of good, nice, smooth apples which would 
practically all go for No. I. There might have been eight or 
ten per cent that would not. I sold them as mixed apples, as 
we were in the habit of doing at that time, and got a good price 
for them. There were only from 30 to 35 bushels of cider 
apples that came out of that whole lot. In the north orchard 
I harvested a little over 100 barrels of not nearly as good apples 
and I sold over five hundred bushels of cider apples out of that 
orchard. This convinced me that spraying paid, and I made 
up my mind then to take hold of it in good earnest and do what 
I could with what trees I had. That fall I decided that if I 
was going to spray I must get some sort of a power sprayer. I 
purchased a power sprayer of the Friend l\fanufacturing Com
pany of Gasport, N. Y., and I decided to use lime and sulphur 
to spray for the scale. I put in a cooking plant of my own and 
cooked my own lime and sulphur, putting in a steam boiler and 
a tank for cooking, and then running the lime-sulphur wash off 
into my spray tank, and during the month of December, up to 
about Christmas time, I got over my trees. 

It is quite a serious job to spray for San Jose scale and do it 
in good shape. • One ,vho has never done it or handled the 
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lime and sulphur wash hardly realizes what it is. \\'e are ob
liged to spray with the wind, and there is always plenty of wind 
any time during the months that the trees are dormant. Every 
bit of the wood has to be covered in order to smother the scale. 
It took me the whole month of December, what weather I could 
get that was suitable, to spray. In the following March I went 
all over my trees again and gave them a good, thorough soak
ing. And of course in J\Iay when the trees blossomed I sprayed 
for the codling moth as before, and two weeks afterwards 
went over them with another lot of Pyrox. The result was 
that I harvested n50 barrels from my orchards and they were 
all fairly good market apples,-not nearly as many cider ap
ples as I had the year before. 

In the spring of 1909 I went through these same operations 
again, spraying the trees for the San Jose scale, and of course 
spraying for the codling moth, with the exception that for my 
l\Iclntosh apples I sprayed before the buds opened; just as 
they were getting good and pink I gave them a good spraying 
with Pyrox, ancl after spraying the first time for the codling 
moth, in spraying two ,veeks afterwards I used clear lead arse
nate instead of the Pyrox as before, and I think that made quite 
a difference in regard to the brown-tails on them. A few of 
my scattering trees I did not spray the second time because they 
were in fields where the grass was heavy and I did not care to 
go through the fields, and those trees had the brown-tail moths 
on them quite thick. But there were scarcely any brown-tails 
611 those trees on which I used the lead arsenate for the second 
spraying. That arsenate stayed on the leaves and I think de
stroyed the insects. This last spring of 1910 of course I went 
through the same process, with fairly good results. 

Now in regard to fertilizing my trees. I have taken up two 
or three different ways in different orchards. l\I y north or
chard, in which I spoke of the trees as being close together, 
the first two years I fertilized with manure from the barn, put 
on with the manure spreader at the rate of about ten loads to 
the acre. I ploughed that in, running the plough shallow, not 
more than three or four inches deep, and kept that harrowed 
clown the greater part of the season. I did that for two years, 
1907 and 1908, with that orchard. The south orchard and my 
scattering trees, I put on for the first two years bone and pot-
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ash, mixing them half and half, and putting on about twenty 
pounds to the tree, not putting it nearer the body of the tree 
perhaps than three or four feet, and extending out quite a dis
tance beyond the limbs. In 1909 and 1910 I used ashes and 
bone. In 1909 I put on thirteen tons of Canada hard wood 
ashes, four tons of bone, and about three-quarters of a ton 
of nitrate of soda, mixed together and put on with the manure 
spreader, broadcast over the ground. The north orchard I 
ploughed again, as I had the two years before. This last year 
I did not plough it but left it just as it was. 

There is a question in my mind in regard to the cultivation 
of old orchards like these. It has been agitated here that you 
get better fruit to cultivate the orchards. I think that is true 
\vith young orchards, if you follow the cultivation along. But 
I have had a little experience that seems to indicate that it does 
not agree with old orchards. These old trees in the north or
chard I kept cultivated for three years. I ploughed it each 
~pring and kept it harrowed clown, and the fruit of that orchard 
has been very green. It is possible that I fertilized it too heav
ily. The foliage has been very heavy, the leaves in a good many 
cases being half to two-thirds as large as the palm of your hand 
and just as thick as they could be. The apples set thick and I 
ought to have thinned them but the trees were high and hard 
to get at ancl we were always busy in the spring. I could not 
get nearly the value per barrel for those apples, and I don't 
think I got as many apples to the tree as I did in my south or
chard. The latter orchard I have not cultivated at all, but kept 
it in grass, and have done all the fertilizing as a top dressing. 

In regard to pruning the trees. After the first year, in which 
I had got goocl returns for spraying the south orchard, I hired 
a man who understood pruning pretty well, and we went to 
work and did all we could during that winter, up to the time 
we commenced the spring's work, on pruning. After the first 
spraying for San Jose scale with the power sprayer, I found 
my trees were too high. \'! e would use a thirty-foot ladder to 
pick some of the apples from many of those old trees and then 
we coulcln't reach within fin or ten feet of the top. In pruning 
I cut the tops of those trees out, cutting ten, fifteen, and even 
twenty feet off the top, and I have also cut the side limbs where 
you conic 1 not get near enough to throw the spray into the cen-
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ter of the tree from the tO\\·er of the machine. \,Ve would 
throw up from the ground as far as we could. Since then I 
have been able to get near my trees. 

I spoke of fertilizing and putting on thirteen tons of ashes. 
This last spring I put on eighteen tons and only two tons of 
bone and left out the nitrate of soda altogether; I think I did 
better by putting on more of the potash and leaving out the 
nitrate of soda, and perhaps the bone. 

What was the result of these four years' work? The first 
year I harvested 835 barrels of good market apples; 1908, n50 
barrels; 1909, a little over 1000; and this year there is something 
over 800, though they have not all gone to market yet. In the 
year 1907 the 835 barrels returnee! me a little over $2400 at my 
station; in 1908 I received a little over $2500 at my station; last 
year the 1000 barrels were all sold in Boston. Part of them were 
sold in the fall soon after they were packed and the remainder 
went into cold storage and \Vere sold out in February and some 
as late as the first of l\Iarch. I realized something over $3000 
for those. This year I can't tell .;'OU what I will realize because 
they are not nearly all sold, but I have established something 
of a mail order system and more than 75% of my be.st apples 
have gone in that way at a good price, so I am satisfied that even 
at a smaller price for the poorer fruit which I have left I will 
realize a great deal more than I have ever done before. 

I will say this,-that J should never have gone into this work 
if my son had not taken an agricultural course at the New 
Hampshire college. He is very much interested in the farm 
work and realized from his studies, I suppose, that there was a 
great future in fruit for New England people; he knew we had 
those old trees and said so much that I went to work on them. 
If any of you farmers have sons who \rnnt to go to college, 
influence them to go to the agricultural college and take an agri
cultural course, if you can. I tried to dissuade my son from 
this before he went, but it was either go and take the agricul
tural course in our State College or not go at alL and I think it 
has been a good thing in that way. The western people are 
doing all they can to advertise their western fruits in our mar
kets. If our New England farmers would brace up and take 
care of their old neglected orchards, there is no reason why they 
should not have the same success that I have; and there is plenty 
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of room for new orchards. and with the same care and attention 
that the western people give, there is no reason why they would 
not do as well. Perhaps we cannot come up to them on size 
of fruit, but we can surely beat them on the flavor, and we ought 
to be able to supply our own markets and supply our share of 
the foreign trade. 

PRESIDENT TwrTCHELL: I wish l\Ir. Hardy might give us a 
little more in regard to his faith in the sod system with his old 
trees, it being contrary to the generally accepted idea. 

l\IR. HARDY: I will say in regard to the south orchard, I have 
cut the grass and taken it into the barn. The crop has been 
very light until this last year. After top dressing with these 
fertilizers, the bone and potash, using so much last year, the 
crop of grass ,vas quite a good deal heavier. I did think about 
leaving it on the ground as a mulch, and then I was afraid of 
fire running over it and spoiling the trees, and I put it in like 
any other hay. Now last year my prize apples on which I took 
the cup at the New England fruit show, came from the young 
trees in the south orchard. They are not so large as they ought 
to be for their age from the fact that they have never been cul
tivated. They were bearing any,vhere from four to six or seven 
barrels to the tree, and I was obliged to put twenty or thirty 
props under some of the trees and then they would break down 
in spite of me. It is a question in my mind. I have some idea 
of ploughing a part of that orchard but I am almost afraid to 
do it from the fact that I am afraid it will result as it did in the 
old orchard and that I ,von't get the color. 

PRI.;srnENT TwI'l'CHELL: Prof. Gardner of Orono was ap
pointed to open the discussion on the subject of insect pests. 
He has kindly consented to follow l\Ir. Hardy at this time. 

PROFESSOR V. R. GARDNER: 

Mr. President, Ladies and Gentlemen: 
After two days, or two days and a half of such a program as 

we have had, with the lectures and with all the questions that 
have been asked and the ans,vers given, there is hardly any
thing left to say for the last man that is scheduled to come on 
the program, so that I shall probably have to be excused with 
a very few remarks. 
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If there has been one thing that has been emphasized in this 
meeting thus far more than anything else, it has been the neces
sity of spraying thoroughly to control our insect pests, and if 
there is one thing that needs emphasis more than anything else 
it is that very thing. For I doubt if there is one factor that is 
more important than that in building up a better and more prom
ising and more successful fruit industry in the State. There 
are a number of factors \Yhich enter into the development of 
an important and a successful and a modern fruit industry. 
Good pruning is one. Good fertilization is another. The 
proper selection of nursery stock is another. All of these have 
been mentioned, but as I say, the emphasis at this meeting has 
been put upon spraying, and rightly so, because that probably 
is the most important of any single factor. 

There is one side of the insect and disease control problem, 
however, to which comparatively little attention has been called, 
and it may well be mentioned for a moment at this time, and 
that is the matter of good orchard sanitation. 'vVe can control 
most oi our orchard insects and most of our orchard diseases 
by means of the spray pump and arsenate of lead and lime and 
sulphur, with other materials that go along with them, but there 
are certain pests which the spray pump is not able to reach. 
\\re have got to handle these pests in another way. I refer 
especially to the railroad worm, the trypeta, the apple maggot, 
as it is variously called, and to another pest which though per
haps not quite as serious is still doing a great deal of damage in 
most of onr apple orchards, viz., the curculio. Those are two 
serious apple insects in this State. I clon't remember of having 
been in an orchard \Yhere I have carefully looked at the fruit but 
that I have seen more or less of the work of both of these pests. 
I have been in some orcharcls in the State \\·here perhaps 50% 
to 75% of the apples on a singk tree would be injured by the 
curculio, and I haYe been in other orchards where roo% of the 
apples upon the tree, and probably 98% of the apples in the 
whole orchard were not only injured but ruined by the apple 
maggot. >Jaw what are \Ye going to clo to control these pests? 
Are we going to be able to meet them? To meet these pests 
at the present time is not exactly an easy proposition, but it is 
within our reach, and the remedy, as I suggested a moment ago, 
is that ,Jf clean culture or good orchard sanitation. By clean 
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culture I do not necessarily mean ploughing the orchard every 
spring and using the harrow and keeping the ground clean and 
free from grmvth of any kind until the fall and letting the or
chard go into winter in bare soil. But certainly for the first 
part of the season the orchard should be ploughed and har
rowed a few times,-at least those orchards should where these 
pests are doing very much damage. 

A few weeks ago, about the middle of September, a number 
of orchard growers ,vanted me to look at some of their trees, 
and tell them what was the matter with the fruit. \Ve found 
that practically all the trouble ,vas the trouble that was illus
trated by this Northern Spy apple that you just had before you. 
As Prof. Eonns has said, those apples have all the appearance of 
being infested ,vith the railroad worms. It is possible, how
ever, that it may be another species of a closely related insect 
that is troubling them. But ,vhether it is the apple maggot, or 
the curculio, or another closely related pe.st, the remedy is pre
cisely the same. It is clean orchard culture. l\Iost fortunately 
indeecl in this trip a fe,v \\·eeks ago that I mentioned, absolutely 
clean culture hacl been practiced in the orchard that I went into, 
this season and also the season before-an orchard almost ,vith
in your mrn city limits. And that orchard, surrounded by other 
orchards of the same varieties that were badly infested ,vith this 
trouble. ,vas almost practically free from it. Perhaps five per 
cent, perhaps in the case of trees near the other orchards ten 
or even fifteen per cent of the apples upon those trees were 
infested with this trouble, but there is a great difference between 
90% or 95 )d sound fruit and 90o/a or 95 o/'c blemished fruit. So 
,vhatever that particular species may eventually be founcl to 
be. that is causing this trouble in our i'\orthern Spies ancl some 
of our other varieties. that remedy seems to be the one ,vhich 
,vill do the ,,·ork. 

There is another thing in connection ,vith orchard sanitation 
that should be mentioned. A great many of our orchards are 
not set in block form. The trees are scattered along stone walls 
or along fences in such a position that they are not only difficult 
to spray but it is almost impossible to cultivate close to them. 
Perhaps we cannot get v.rithin four or five feet on either side. 
C mler such circumstances, if the railroad worm or the apple 
cnrculio gets into our fruit we haYe a very difficult task to get 
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rid of it. Perhaps if we can turn hogs or sheep into the orchard 
or the fields ,vhere these trees border we may be able to control 
the trouble partially; but it will only be a partial control. I 
think there are many places in the State where trees are grow
ing along fences and along stone walls, that year in and year 
out are producing perhaps half a peck to a peck of sound fruit 
and a bushel to fin bushels of blemished fruit, that it would be a 
great cleal better for the fruit gro,ver to cut clown and burn these 
than to leave them to be a menace to his orchard and to his 
neighbors' orchards. If these particular pests, viz., the rail
road worm ancl the apple maggot and the apple curculio, and 
perhaps others that work in a similar manner are not troubling 
the trees along such places we can fight off the other pests by 
means of the spray pump, driving right along each side in most 
cases, and control the caterpillars, the codling moth., the scab 
ancl prohably the canker; but in those places where we cannot 
reach the tree satisfactorily with the spray pump, or where the 
trees are affected by pests that cannot be reached by means of 
a spray, I think good !:anitation, protection for the rest of our 
trees demands that we dispose of them and start trees in an
other place. It is a profitable thing to have trees along the 
fences if we can grow :;otmd fruit there; but if we cannot grow 
sound fruit there, if the trees are a menace to the rest of our 
orchard, it is not a paying business proposition to have them. 
These two pests we have just been mentioning, the curculio 
and the railroad ,,,orm, spend the winter near the surface of the 
soil, in beds of sod, or under sticks, or under stones, and then 
come out early the next spring to infest another year's crop. 
And unless we can turn the soil over and bury these pests so 
deeply that they can't come out the chances are we shall have 
them the following season and instead of decreasing in numbers 
they will increase. 

Another point that may be mentioned in connection with or
chard sanitation and which bears directly upon the control of 
our insects and diseases is great care in the pruning of our 
trees, in the removal of all dead or dying limbs. Sometimes we 
see a limb towards the outside or the top of a tree that has died 
back six inches. It is only a small limb but something has de
stroyed it. \Ve think it is too far out or too much bother to 
remove it. If that limb is left there, probably by the end of 
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another season it will infest several other limbs, or will have 
died back much further. It is canker in the majority of cases 
that is killing back the limbs of our trees, and in pruning we 
cannot be too careful to remove the ends of all these dying 
limbs. Cut them well back into the living tissue and get rid 
of that source of the disease to the other healthy portions of the 
tree and to the other healthy trees in the orchard. In the same 
connection it should be said that where we prune small branches 
infested in that way, great care should be taken to carefully 
rake up and burn all the prunings, for if these things are left to 
lie upon the land, ,vith insects and birds lighting upon them 
and then flying back to the trees, they become nearly 
as bad a source of infection for other live healthy wood on the 
ground as they would be if they were left upon the tree. Of 
course in the case of an orchard which is cultivated, the small
est twigs would probably be ploughed under and the source of 
infection destroyed in that way. But we cannot be too careful 
about sanitation in our orchards. Good sanitation is something 
which goes right along with good spraying, and good spraying 
cannot have its highest efficiency unless good sanitation accom
panies it. It seems to me, in connection with the control of 
our orchard pests and our orchard insects, that is the one thing 
that should be emphasized in addition to ,vhat already has been 
emphasized in the yarious sessions of the meeting. 

PRESIDENT TWITCHELL: \Ve are now coming to the closing 
moments of this session. I want to thank those present for 
their promptness in attendance and for the excellent order which 
has been maintained throughout, and for the freedom with 
which we haYe participated in the discussion. It seems to me 
that this may be a fruitful time which we have spent together. 

PROF. E. F. HITCHINGS: I have been asked to say a few 
words in relation to :.\Iaine's position in the New England Fruit 
Show. At our annual meeting held three weeks ago in New 
Hampshire, we yotecl to hold the next annual exhibit in Boston 
next fall, during the last week in October or the first week in 
\Tovernber. The date has not been set but it will be later than 
la;;t year for the benefit of the states who worked at a disadvan
tage last year. The meeting was held so early that most of the 
leading varieties of ::\Taine apples had not colored as they should, 
and were not in a condition to exhibit. The exhibit last year 
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,vas the first ever attempted in New England, and but few of 
our orchard men had ever attempted to pack apples in boxes. 
\Ve have here today I IO boxes, most of them packed by our 
own orchardists. I think we are seeing results from this move
ment for better fruit. The future of the New England fruit 
question, so far as Maine is concerned, I believe rests with you 
who are interested in orcharding, you who will go to Boston 
with your fruit next October or November. Possibly we shall 
not have any more fruit than we had at the first exhibition; 
there may not be room for it, as other states will send their 
carload lots, but it is tT1e quality which will tell. We have much 
ito learn in relation to the packing of the fancy box if we are to 
secure the same rights and privileges and conditions that the 
people who send us apples from Oregon have; and the same 
with the barrels. There are certain requirements for a first
class barrel pack and also for a first-class box pack. Vv e must 
come up to these requirements. I hope you are all interested 
to the extent, that yon want to see better fruit in Maine. Let 
us raise the best quality of fruit, and then see that we come up 
to the requirements for first-class packing, and Maine will have 
a name throughout the length of the land for her fruit, as she 
does for her grain a1icl potatoes, especially the Aroostook po
tato. 

I hope that every member of this association will make up 
his mind to go to Boston next year and show them that Maine 
is still in the fight for better fruit. Lots of blue ribbons came 
to l\Iaine last year, and we are proud of it. It is not so much 
the value of the premium as the name., ancl the honor of know
ing that we can raise fruit. 

I want to say that in two years from now the New England 
Fruit Show v.,-ill be associated with our Pornological Society in 
its meeting, and of conrse that meeting will have to be in a loca
tion that will be accessible to New England. The project is that 
jt shall be a biennial exhibit, and the alternate year the rnem
:bers shall meet with and take an interest in the Pomological 
J\Ieeting in one of the other states. This year we met with 
New Hampshire, and I was very much surprised not to fine! a 
single box, barrel or plate of apples from Maine at that exhibit. 
J think this was a mistake. Two years from now, wherever 
that meeting is held, let us go there with an exhibit to compete 
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with 1\ ew England. And in the next year, before ,re go to 
Boston, let us learn to pack our apples, and I assure you that 
if Maine goes there with the right kind of package she will win 
her share of blue ribbons. 

A pleasing banquet closed the week's sessions and proved the 
interest of the city in the work of this society. 
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