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DEPARTMENT OF AGRICULTURE. 

To His Excelle1icy, William T. Haines, Govern-or of Maine, and 
Council: 

I herewith submit my first annual report as Commissioner of 
AgricUllture of the State of Maine, for the year 1913, in com­
pliance with chapter 204 of the Public Laws of 1901. 

JOHN A. ROBERTS, Commissioner. 

Augusta, December 31, 1913. 





ANNUAL REPORT OF THE COMMISSIONER OF 

AGRICULTURE. 

In presenting this Annual Report, it affords me pleasure to 
say that the work of the Department has gone along very 
pleasan!t,ly during the year, and that harmonious relations have 
been maintained with all other a~ricullturn'l ore-anizait:ions arnl 
institutions throughout the state. The work of the various 
bureaus and divisiions in the Department has been carried for­
ward with constantly increasing activity. This work falls into 
three general lines,-educational, organization and inspection. 
The work under ecl!Ch of these lines has been greatly increased 
during the year, due in large measure to new Iegis'lation. Work 
is done through bureaus and divisions as follows : Dairy Im­
provement; Dairy Inspection; Seed and Plant Improvement; 
Horticulture; Gypsy and Brown-tail Moth Work; Animal Dis­
eases; Institutes; Markets; \Veights and Measures; Aipple In­
speotion. In addition there is considerable work of a miscel­
laneous character. The Department finds an increasing percent-· 
age of farmers awake to the necessity of conducting their oper­
ations in accord with scientific principles and business methods. 
The fast increasing attendance at the College of Agriculture, th-~ 
esta:blishment of agricultural •courses in many secondary schools, 
the increasing demand for demonstration work, the caU for ex­
vert speakers !beyond our ability to supply them, all show a rec­
ognition by the farmer of rt:he spirit of the age. 

The city, too, is coming more and more to recognize the agri­
cultural possibilities of the state and to show i'ts willingness to 
assist in their development. Chambers of commeiice and 1ocal 
farm organizations may well combine in efforts to increase the 
products of Maine farms, to put those products into better 
shape for the consumer, and to develop local markets and hold 
those markets for Maine products. \Vhile M'aine farmers stand 
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cit the head of their occupation, it remains a fact that there are 
thousands and thousands of acres of land, yielding on1ly light 
crops, that might be made to produ1ce abundant and profitaiblc 
harvests of fruits, vegeta:Mes, grains and potatoes. 

FARM CROPS. 

Weather conditions in the staite during the year have been 
very unequal While some sections have been blessed with an 
abundance of rain, other sections have suffered severely from 
th~ want of it. On the whole we find that while some crop:: 
have been light, others have been uip to the average or even 
better than the average. One fact has been brought out very 
fordbly in the extr-emelly dry sections,-that individua[ farms, 
given a high cu'ltivation, have produced crops nearly, and i.n 
some cases quite, up to the average. 

HAY. 

Hay is the most important crop grown in the state. It is a 
product of every farm, and forms the basis ·of all our animal 
industry. The crop this year, taking the state as a whole, was 
probaibly 25 per cent less than that of 1912. According to Gov­
ernment estimates the hay ·crop of Maine was the lowest per 
acre of that of any New England state except New Hampshire, 
and the crop there was the same as in Maine. The average 
yield is placed at one ton per a;cre. Outside of limited areas 
Maine soill is adapted to the production of large crops of hay, 
clover and cerea1s and 1too little attention is given to their oullti­
vation and fertilization. Fields are left for a long term of years 
without reseeding and wi1thout fertilization. Thus the crop 
becomes very meagre, weeds come in and choke out the grass, 
and so the quality becomes poor. Maine has thousands of acres 
of such lands. Instead of producing three or four tons of fine 
quality hay and olnrver, their yield is a ha:H ton or less of very 
poor quality; and in turn the gradual reduiction of the hay antl 
grain crops on so many farms has been due in 'large measure to 
the ·practice of keeping a lessening ·number of cattle, horses, 
sheep and swine. We helieve a too large use of commercial fer­
tiliz·ers has had mu·ch to do with the bringing about of this un­
fortunate situation. There is a quick and prompt market at our 
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Farm Garden, G. C. Wheeler, Waterville. 
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very doors for milk, cream, butter, beef, mutton, and, in fact, an 
animal products. We advis.e that more farmers specialize in ithe 
production of hay, corn and small grains, and feed the same to 
high qua1lity animals upon the farm. 

The tota:l orop of hay for Maine in 1913 is estimated at 
1,200,000 tons, worth at the farm about $17,000,000. 

CORN. 

Corn has always been a favorite crop throughout the southern 
and central portions of the state. Of late years sweet corn has 
largely displaced the dl:d fashioned yellow corn. The crop thi~ 
year, whether flint or sweet, is probably not over 50 per icent of 
the average crop, and varies little from the crop of 1912. 

Weather 1conditions have been very discouraging the last two 
years. Most of the flint corn grown is packed in siilos and the 
same is true of a fa.rge percentage of. the stover from sweet cor:1. 
Silos have increased in numbers quite rapidly in the last decade. 

SMALL GRAINS. 

A:bout 3,000 acres of whea:t were produced in the sta,te in 
1913, the crop averaging something like 25 bushels to the acre. 
A'bout 5,000 acres were sown to barley and' the yield is figured 
a little under 30 bushels to the acre. Buckwheat covered an 
area of about 13,000 acres, with a yield of 32 bushels to the 
acre. The most important grain crop in the state is oats. The 
acreage and the yield were a:bove those of immediately previous 
years. The area was 140,000 acres; yield, 40 bushels to the 
acre. Oats have been sown largely on land to be seeded to 
grass, they serving to protect the latter during its early growth. 
In fate years many farmers are seeding to grass in their corn. 
This method tends to reduce_the oat crop. Also it has become a 
practice with many to cut oats green and feed them in the 
straw. We believe oats to be a very valuaibte crop and worthy 
of more extensive cultivation. Shou1ld future seasons continue 
to prove unfavoraible to •corn, it may be wise to make more of a 
specialty of oats, with greater care in the selection of seed, 
using varieties giving large yields. The present crrop of 40 

bushels to the acre may be very largely increased. In fact, it is 
.possible to double it. 
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POTATOES. 

In cash va1ue the potato stands next to hay. The acreage for 
1913 was about ten per cent larger than that for 1912, while 
the yield per acre was increased in about .the same ratio. The 
report from Washington fixes the total yield at 28,000,000 

bushels, an increase of 5,000,000 bushels over that of 1912. The 
area planted is 128,000 acres, and the yield above 200 bushels to 
the acre. Early in the crop season, reports from Washington 
indicated a large shrinkage in the potato crap of the country. 
This led Maine growers to anticipate a long p~ice 
for their tubers, and the future for the potato indus­
try looked very bright indeed. While the price has 
been good, it has not been so high as was expected. Tha:t, 
and more particularly other ,conditions affecting the crop, have 
had a depressing effect. In September, 1912, an embargo was 
pilaced on potatoes from most European countries, on account 
of potato diseases. As a result of a hearing before the Federal 
Horticultura1 Board in Washington, December 18, 1913, this 
quarantine was continued and was ·extended to Canadian pota­
toes. 'Dhis Department was represented at this hearing by Mr. 
C. E. Embree of the Bureau of Mark,ets. The punpose of the 
quaran1tine was to prevent the introduction of new and dan­
gerous potato diseases, particularly Powdery Scab and Potato 
Wart. The fact that these dangerous diseases exist in most 
other potato growing countries, and the possibility of their in­
troduction into our country, are ,causing unrest and uncer­
tainty among our potato growers. Every effort must be used 
to keeip such diseases out of the state. Should they at any 
time be found here, it would become the duty of the state t0 
stamp them out. 

ORCHARD CROPS. 

The app'Je crop of 1913 was about 25 per cent of that of 
1912. The quaility was varied. On some farms and in some 
localities it was good, while on other farms and in other locali­
ties it was infierior. The differen'ce in quality was not due to 
chance, nor to any favoritism on the part of Providence. No­
w here is it mor1e true than in orcharding that "Whatsoever a 
man soweth tha!t shall he also reap." 
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A cursory view shows that many orchards are left unprunecl, 
uncultivated, and unfertilized,-a quick prey ito disease and in­
sect pests. Planted in hope, grown in increasing neglect, starv­
ing, scraggly, unkempt, a symbol of unthriftiness, many an appk 
tree stands today, by wall or in the open, doomed to an early and 
disgraceful end.· And the armies of tent caterpiHars and brown­
tail moths are marching on, feeding, devouring, destroying! 
How long, Oh ! how long, are orchard trees to suffer such neg­
lect! 

The prioe of appl1es by the barrel or box at the farm was 
about douiMe that of 1912. An orchard Institute of two days 
was held in March in the city of Auiburn, under the auspices l)f 
the Auburn Fruit Growers' Association, the Auburn Board of 
Trade and this Department. E~pert speakers from without an, l 
within the state took part in the proceedings. The attendance 
vvas very large, the enthusiasm high, and the influence of the 
meeting was felt far and wide for better fruit. 

The Maine State Pomological Society held its Annual Exhi­
bition in Lewiston in November. It was pronounced the best 
meeting ever held by the Society. Considering the shortage of 
the ,er.op, the exhibit of fruit was large and fine. The Annual 
Exhibition made by the Bangor Chamber of Commerce was 
large ancl! contained much fine fr,ulit. Reference is had to the 
report of the State Horticu'lturist and also to the report of th~ 
Maine State PomoJiogica!l Society. 

SMALL FRUITS AND VEGETABLES. 

The soil and climate of Maine are adapted to the growing of 
small fruits and vegetables. In their season, a'll such needed !:o 

supply the home market might be and ought to be raised in 
Maine. The same is true of fancy aip,p~es for eating. Large 
shipments of vegetables, small fruits and fancy apples from out­
side sources are brought into ithe state and the importation 
seems to be on the increase. There is, however, an awakening 
interest among farmers living near cities in the value of the 
home markets and we believe the time will soon come when the 
large sums of money now sent out of the state for such articles 
of food will be paid out to our own people for our own 
pro!ducts. 
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SEED AND PLANT IMPROVEMENT. 

Soon after coming into charge of this Department the 
Bureau of Seed and P1ant Improvement was aJbolished and its 
work transiferred to the Dairy Division. Thi1s was done i:1 

favor of economy and to secure greater efficiency. A plan of 
work was outlined and carried forward by Mr. Adams and his 
Assistant, Mr. Leland, with results higMy commendable. The 
exhi1bition he1dl at Lewiston City HaJl!l in connection with the 
Annua;l Da:iry Conference, Wa!S the largest and best .ever held i~ 
the state. Plans are being made to enlarge and make more 
va1luable the work of Seed and Plant Improvement. Our farm­
ers need to realize more fordlYly the advantage accruing from 
the planting of superior seeds. Reference is made to the report 
of Mr. C. R. Leland, Assistant Dairy Instructor. 

INSECT ENEMIES. 

Gypsy and Bro'lVn-tail Moths. 

The gyipsy moth has spread over the larger part of the south­
ern seation of the rstate, having been found, at the present time, 
in more than one hundred and fifty towns. Its ravages arie the 
greatest in York County, where a great deal of damage has 
been done. 

The brow111-tail moth is found now in nearly c1Jl1 inhabite:1 
parts of the state as far north as Houlton, cl!nd in the western 
and southern sections it has become a great scourge. Apple 
and pear triee1s, elm, oak, ma:ple and other trees are loaded with 
the nests. 

Under the law it is the duty of the municipal officers in towns 
and cities to dear the parks and highways, reckoning 6o fed 
from the center of the highway, each way. It is a!lso their duty 
to notify privat,e owners to clear their orchards and shade 
trees. The municipal officers in very many towns are faithful 
and their work is well done. There a,re, however, some towns iu 
which the ,officers neglect their duties and do not properly 
superintend the work. I wish to note the fact that a few towns 
neglect or refuse to make sufficient appropriation to do t~,e 
worik. 



2-Year-Old Hampshire Ram, owned by W. B. Kendall, Bowdoinham. 
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The expense of taking ,ca_re of the brown-tail moths in some 
of the sma111er towns has become so large that they are hardly 
able financiaiHy to do the work in the manner in which it should 
be done. Most townis depend upon picking and cutting to get 
rid of the insects, doing this in the winter season when the nests 
are easily recognized. We believe it wou;ld be better if they 
would spray about the time the eggs hatch, the latter part of 
J u.ly or the first of August, with a spray made up of 6 pounds 
of arsenate of lead .paste to roo gallons of water. This, if prop­
erly appl'ied, wilil destroy by far the larger part of the insects. 
Towns should provide themselves with a power sprayer to ,care 
jor their shade trees. 

The thrown-tail moths hav,e taken possession of the wood­
lands as well as the orchard and shade trees and the main hooe 
for the future lies in spraying and parasitic work. Reference ·s 
had to the report of Major Phillbrook, and·to BuHetin Vol. XII, 
No. 4, pu:bEshed by this depa,rtment. 

Tent Caterpillar. 

The tent caterpillar was veTy abundant during the last sea­
son in some pal.11:s of 11Jhe state. They were particularly notice-­
able on cherry and apple trees, by the roadside. Many :Orchards 
were completely stripped by them in the ear,l'y spring. This 
insect is ·easily taken care of by spraying. 

ROADSIDE IMPROVEMENT. 

Attention was ca.111ed earlly in the season to the unsightly and 
filthy conditions of miles urpon miles of roadside caused by the 
multitude of 1brown-tail moths and tent caterpillars at work 
upon wild cherry trees and apple trees. Immediately a circular 
letter was sent to the municipal officers of the various tow,1s 
caning rtheir I attention to this fact and that the law required 
them, under heavy penalty, to clean up and destroy all .wild 
cherry trees and all dead and worthl~ss apple trees within the 
limits ,of the highways. 

A1lso a prize C)f $40 was offered, for .the best essay upon Road-
8ide Improvement furnished by any grange in the state. As a 
result of this offer eighteen essays were sent in to Hon. P. A. 
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Smith, Chairman of a Commiit'tee of Judges. The prize was 
given Mrs. Edward M. Lawrence of Lubec. This essay wa3 
read at the meeting of the State Grange at Bangor in Decem­
ber and has been printed and distributed among the granges 
of the state, with a recommendation that it be taken up for 
discussion; and i<t was alslO distributed among all farmers' or­
ganizatfons in ithe state. 

The ipuripose of this work is t:o create a popular sentiment in 
the sta;te in favor of the cleaning up of roadsides of all bushts 
cmd worthless trees and keeping them clean. We believe there 
should be legislation compelling towns to do this. Such action 
wouild reduce the cost of taking care of the brown-tai'l moths 
very greatly. 

As a result of the letter sent out to the municipal officer~, 
the officers in very many towns have notified u,s that they have 
cleaned up their highways of all wild cherry trees and dead and 
worthless aJpple trees. We are aware that very many other 
towns h'ave taken no steps whatever to do this. 

WEIGHTS AND MEASURES. 

The Legis:lature of 1911 passed a law making the Commi::i­
sioner of Agriculture the State Seal1er of Weights and Meas-­
ures. Under that law my predecessor purchased a new set of 
standards and instailed them in the State House. The Legis­
lature of 1913 made an appropria,tion for carrying out the pur­
poses of the Act. Under it, Levi S. Pennell of Portland waq 
appointed Deputy Sealer and immediately entered upon the 
work of the office. 

It was found that very many of the towns had no standards 
whatever and many towns having standards were compelled to 

buy new ones as the old ones had become worth'less. 
As a resul1t of the year's work, by far the greater portion of 

the towns 1in this sitate have provided themselves with a gootl 
set of standards. Th~y had the same ,tested by the Deputy 
Sealer and have entered upon the work of testing out scales 
and weights and measures in their towns. 

Referenc~ is had to Mr. Pennell's report for details of the 
work. 
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MARKETS. 

The LegislatUJre of 1913 provided an appropriation of $3,000 
to be expended und~r the direction ·of the Commissioner of Ag­
riculture to study the methods and cost of marketing farm 
products and purchasing suppllies. It is also provided that he 
shall work in conjunction with the Farmers' Union of Maine, 
the fruit growers' associations and other farm organizations, 
and that he sha1I1I have auth'oirity to employ agents and experts. 

Under this Resolve C. E. Embree of Bangor was -employed 
to work in connection with the Farmers' Union and the vari­
ous looal exchanges in th~s state. At the beginning of the 
year there were sixteen local exchanges which had been orga!l­
ized during the preceding year. 

Mr. Embree has organized aibout as many more during the 
year 1913 and the work seems to be in a prosperous condition. 
Many of the exchanges are availing themselves of ,the advan­
tages of cooperation in buying their supplies and selling their 
farm products. 

The detailed work o'f Mr. Emibree will be found in his report 
incorporated in this volume. 

BEEF. 

Considerable discussion is going on in the public press an,i 
at hoards of trade and other places, in regard to beef growing 
in the state of Maine. This is clue, no doubt, to the fact of 
the high price. There are a few people in the ·state who have 
the means and are in a position to engage in beef raising; and 
I have no doubt that they wou1ld be aiolie to make it profitable. 
It would, however, be unwise to induce men who are engaged 
in the dairy businiess to change this over to beef raising. A 
man in the dairy business gets an income every day of the 
year while a man in the beef bu·siness must have a large capital 
and it is only after a number oif years that he is able to receive 
any income whatever. No douJbt the time wi'll come wheu 
Maine will produce a mU1ch larger amount of beef than at the 
present time and we !believe there are some sections in which 
men with sufficient capita:! couild make the business prnsperovs 
and profitable. 
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There 1are in the sta.'te some very fine herds of cattle be­
ionging to beef breeds. 

SHEEP. 

The number of sheep owned in the state of Ma:ine has been 
on the decrease for many years and we find the same to be 
true throughout the country and also in Canada. In spite d 
that fact, we believe that the sheep raising industry is a good 
and iprofitaible business. This has been demonstrated and is 
being demonstrated in this state every year by a few men. 

Formerly it was the case that a large percentage of the farm­
ers owned small flocks of sheep numbering from fifteen to 
thirty or forty. W 1hen the dairy business came into vogue 
these flocks were sold off far the most part. Dairymen do not 
like to be troulbled with a few sheep. We hope that sometime 
in the future the sheep industry will be revived in the state. 

THE DAIRY. 

The da-iry interests of the state are 111 a fairly prosperous 
conditiun. The standard of dairy cows has been raised consid­
eraJlJly in the last decade. More attention has been given to 
breeding and feeding and al'so to dairy sanitation. The resuilts 
are a larger and better prodU1ct. A feiw new creameries 'have 
been organized dur,ing the year. However, 'the increased de­
mand for milk in ·cities is leading many dairymen to sell whole 
milk, instead of separating and selling the cream. 

There are several breeders' associations in the state en­
gaged in more or less active work. Many of them are short 
of capital. It is hoped that some way may be devised whereby 
they may be assisted. With means to purchase more and bet­
ter bulls, the work of these associations wou1ld be proportion­
ately increased in valiue, and the results would be far reaching 
in their effect on the dairy interests of the state. 

No one thing has had more influence upon our dairy inter-­
es ts than the dairy testing associations. They open up to their 
members many opportunities for improvement. Through dis­
cussion and e~peri:ment the most economical combinations of 
foeds are ascertained. The value of full blood animaJls as 
compared with grades is almost constantly under consideration, 

f 
/ 
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as is also the comparative merit of variou,s breeds of <lair/ 
animals. The periodical meetings afford opportunity to discuss 
the many and varied problems arising in the business and also 
to listen to some of the greatest experts in the country. There 
is roam in the state for -the organization of several more of 
these associations. 

THE LIVE STOCK INDUSTRY. 

Very much is being spoken and written about the decadence 
of our ,Jive stock interests. Yet I understand the condition in 
Maine is no differenit from that in other states. There has 
been a shrinkage in the number of animals a,ll over the country, 
and also, if I am correctly informed, in Canada. It is hard 
to say what has been the chief influence at work to cause a 
diminution in the number -of our live stock. Undoubtedly thi3 
unfortunate condition is duie to many reasons. One active 
cause has lbeen the lack of farm help. A shrinkage in the size 
of herds has followed a shrinkage in the size of families. Also 
in late years new avocations have drawn boys and gir'l1s away 
from the farm in large numbers. It must be remembered also 
that thousands upon thousands of acres of land that were at 
one time fine grazing ground are now growing timber. Such 
lands provided an albundant forage in the summer for large 
numbers of cattle and sheep, which were grown principally for 
beef and mtttton. Those lands for the most part were located 
in the hill country, were too rough for cultivation and so aft~r 
a few years became dep11etedl of their fertiiJity and were aUowcd 
to fall back to their primal state, as a part of the wilderness. 

The third cause for diminishing herds lies in the constantly 
increasing use of commercial fertilizers. In the growing of 
apples, potatoes an1d many vegetables, chemicals produce a 
smoother and better crop than animal fertilizers and their ap­
•plication can he made more easi1ly, and wjth less expense. 
Many farmers find it more in accord with their tastes to proJ­
dt11ce such crops, that can ·be fertilized with chemicals, so there 
i0 not felt the necessity that once existed of keeping animals to 
maintain the fertility of the land. 

Another cause of shrinkage is undoubtedly the fact that 
farmers have fol1owed the advice of public speakers and writ-
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ers and got rid of the "cow boarder." The teaching of the last 
iew ye~rs has been to keep "better cows." It .is easy to give 
such advice but it is not easy to obtain, either by breeding ·or by 
purchase, enough of the desired "better cows" to take the place 
of the ''cow boarders" that have been eliminated. The number 
of "better cows" in the state is constantly on the increase, yet 
the fact remains that this increase does not keep pace with the 
demand for them. This statement emphasizes more folly the 
fact mentioned before, that the state needs a larger number of 
pure blood mal'es of high merit. 

Again, the 'c:lemand for draft oxen is almost a thing of the 
past; and were it not for the a'lmost prohibitive price of draft 
horses, there would be very few oxen on the farms today. 
Formerly large numbers of steers and oxen were raised for 
draft purposes as wel1 as for beef. The displacement of oxen 
for draft purposes, combined at the same time w.ith the low 
price of beef, resulted in a rapid diminution in their numbers. 
It is not reasonable to expect much further use of ox,en for 
draft purposes, although it must be acknowledged that the ox 
has some very warm friends. 

We ailso cal'l attention to the fact that upwards of 700 ani­
mals were kil:Jed dlurirng the year 1913 for tuberculosis. In 
some cases entire herds have been nearly wiped out. The loss 
of so many •cattle hars a depressing effect upon the business, 
and on that account many farmers ar,e led either to go out of 
the dairy business or to keep fewer animals. 

These conditions, an<l possibly others, working together, 
have caused some decrease in numlbers of live stock in the 
state. Some of these causes will continue operative in th,~ 
future. On the other hand, the increasing demand for fine 
dairy products win serve to maintain high prices, and that 
means the keeping of more and more high class stock. 

INSTITUTES. 

There has been a ca!ll for institutes from all parts of the 
state, and a very large number of addresses have been made 
under the auspices of the Department. State of Maine speak­
ers have been employed for the most part, and they have met 
good sized audiences. Many institutes have 1been held in con-



REPORT OF THE COMMISSIONER. 

nection with granges, who have opened their halls to us_ without 
expense to the state. 

PUBLICATIONS. 

Quarterly BuUetins have been published covering the work 
of the State Dairy Inspector, Mr. Russel'l, S. Smith; a Bulletin 
on "The Need and Importance of Good Seed in Maine;" a 
Bulletin containing the Laws of the Sita,te relating to Agricultui"e; 
a Bulletin on Maine Apples, Grading, Packing and Marketing; 
a Bulletin on "The Brown-tail and Gypsy Moths and Para­
sites;" the Report of the Proceedings of the State Dairy Con­
ference and Fourteenth and Fifteenth Annual Meetings of the 
Maine Dairymen's Association; and the report of the Commis­
sioner of Agriculture, Hon. J. P. Buckley, for 1912. 

THE FAIRS. 

The annual exhibitions of the various agricultural societies 
have been up to the usual standard, with an occasional excep­
tion, whiile a few have attained a higher exceHence than ever 
before. The officers of these associatiorns devote very much 
time and a!bility to making their fairs successful and pleasing to 
their patrons. The associations at Lewiston, Waterville an<l 
Bangor receive special appropriations from the state, the 
amount given to Lewiston and Waterville being $2,500 to each, 
and to Bangor $1,750. The state pays a :stipend to other regu­
larly organized societies, numbering about 40. The sum re­
ceived ·by a society is dependent upon the amount of premiums 
paid ·by it, compared with the amount of premiums paid to all 
societies. The total paid out for these fairs in 1913 was $14,-
823.00; the largest sum paid to any society was $1,817.30 to the 
Northern Maine Fair Asrsociation, and the smallest was $18.68, 
to 1the Emh'den Agr•iicu1turnl Society. 

There are also a farge number of local fairs he'l'd by granges 
and other organizations that do not draw stipends. Some 'Jf 
these latter are real "cattle shows," while others confine their 
work to hall exhibits. The social spirit enters very largely into 
the conduct of these shows. Many of them secure speakers on 
farm questions. They are clean, hea'l'thy farm fairs and are of 
much value to the neariby community. One of these which I 

2 
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had the pleasure of attending had 175 head of neat cattle and 
a large number of horses and other stock. The hall exhibit was 
also very fine. Another one I attended had a large hall crowd­
ed with fruit and other farm orops of high quality. They 
h~ld open for two days and had severaJl speakers in attend­
ance. Other fairs of this cl'ass have done equally well. 

Of the fairs paid a state ,stipend, ,the most are doing good 
work. There are, however, a limited! number that for one 
reason or another are in very bad shape. There are also a 
few fairs of this olass that have no really good' ex-cuse f oc 
further existence. 

We recommend :to societies receiving state stipend that they 
give larger attention to farm ,crops. More and larger premiums 
should be offe,red. Whenever practicaible, premiums should be 
offered on animarls of either sex for work continued over a 
period of a year or longer; such animals, and the results of 
their· work, to be shown at the annual fair. Inducements 
should 1be made to bring in work of schools as is now done by 
a few societies. Arts and manufactures should receive greater 
attention and encouragement, especially by the larger societies. 
We call attention to the fact that there are a few fairs that 
pay altogether too little attention to the stock interests of their 
section. The matter of proper sanitation should receive more 
attention on many grounds. 

The midway is a much discussed subject. Many fair officials 
make it altogether too prominent a feature. We think that 
fair officials should see that there are on their grounds suf­
ficient places where .good food and drink may be obtained 
by all its patrons and that such places he maintained under 
proper sanitary condition1s. We recommend that a:ll shows 
shall be carefully scrutinized before they are admitted, and 
that al,l indecent or immoral shows ·be refused admission to the 
grounds under any consideration. The officials should also as 
carefully scrutinize each game that asks for admission to its 
grounds, and require a guarantee that it is not gambling nor a 
game of chance and ,that no gambling device or game of 
chance will be used on the grounds by it. The managers of 
a fair are very busy an:l we recommend that the larger fairs 
employ one or more persons, constables perhaps, whose only 
duty it shall be to see that the laws of the state in regard to 
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gambling and the sale of intoxicating liquors are diligently 
enfor1ced. 

In case of a complaint, and evidence showing that the law 
against gambling, games of chance, or the sale of intoxicating 
liquors has been violated on the grounds of any fair at its ex­
hibition, the managers of the fair shoul'd be in a position to 
show that they have been diligent in trying to keep their 
grounds clear of all such violations. They ought also to be 
prepared to have the violators of these laws promptly arrested, 
charges filed against them rbef ore the proper court, and evidence 
furnished the court to secure their conviction. In this connec­
tion we wish to say that all fair officials have shown a disposi­
tion to keep their fairs clean. 

It might be weH for the legislature to require an annual 
meeting of the fai,r associations to be held in connection with 
this Department, for the consideration of matters that are of 
common interest, the same to be held before .premium lists are 
issued. The attendance at such meeting by a representative of 
a society might be made a prerequisite for obtaining the sti­
pend, and to prevent this being a hardship upon sman societies 
the expense might lbe taken from the appropriation for stipends. 
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To Hon. ]. A. Robeirts, Commissioner of Agriculture: 

I respectfully present my report as Dairy Instructor for the 
year 1913. 

There was never a time in the history of Maine when the 
outlook for dairying was so good as at the prese!lt time. I am 
aware that a mere deolaration does not prove anything, so I 
wiU briefly give my reasons for this statement. In going into 
the business the first thing to consider is whether there is 
a profitable market for the products and how the market m~y 
be affected in the future by competitions. 

Dairy products, like milk and cream, must always 1be pro­
duced near the market or near the ,consumer. The State of 
Maine is within twenty-four hours of the best markets in the 
world. There are seven million people to be supplied, and the 
supply of mi,lk and cream must come from this part of the 
country. Vermont used to ma:ke butter, but Vermont butter 
is not now known in the market. The products of the dairies 
in Vermont have a:l,1 :been absorbed for the milk and cream 
mpply for the cities of New York and Massachusetts, and 
the larger part of Maine's product is shipped the same way. 
The creamerymen of Maine wi'l'l tell you that the question 1s 
not so much that of a market, as it is of getting a good product 
for the market. That is where the dairy farmer has, and al­
ways win have, the advantage over those engaged in other 
branches of farming. The competition is limited to a given 
area near the market. 

This sitate is naturally a dairy state. Beef raising to be ,su'C­
cessful must be in countries like Argentine, Australia and the 
southwest in this country, where there is a long season for 
\pa:sturing. The countries where there is a long winter, like 
Denmark, Norway and Sweden in the o1d countries, are the 
countries where the far'mers are dairymen and always will be, 
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because conditions are such that it is a profita;ble business. The 
same is true of tMs s\tate. You can find dairymen in this 
state that are mak,ing a good living with ten dairy cows which 
can not possibly be done with ten beef cows. ' 

The nc1;tural conditions in Maine are favora.ble for dairying. 
Maine is a graiss state,-"Grass is King;" many varieties can be 
grown in Maine. I want to quote John J. Ingalls tribute to 
grass. 

"Grass is the forgiveness of nature; her constant benediction. 
Fields tramped with battle, saturated with blood, torn with the 
ruts of cannons, grow green again with grass, and carnage i~ 
forgotten. 

"Fores.ts. decay, harvests perish, flowers fade, but grass is 
immortal. 

"Sown by 11:!he winds, by wandering birds, it softens the rude 
outlines of the world. It invades the solitudes of the deserti;, 
climbs the inaccessible slopes of mountains, modifies climates 
and determines the history, the character and the destiny of 

· nations. 
"It yields no frui\t in earth or air, and yet, should its harvests 

fail for a single year, famine would depopulate the earth." 
This grass that grows from om granite soils, when fed to 

the da-iry cow under favorable conditions, produces milk and 
neam of a fine quality. There is plenty of pure water from 
the springs and streams found in abundance all over Maine. 
Then to supplement the grasses, crops can be grown in rotation. 
like corn for the silo, oats, peas and the millets. It seems that 
nature has done her part to make Maine one of the best dairy 
states in the country. 

To sum up, we have the markets at satisfactory price':,, 
have not so much to fear from competition with other farm 
products, and can raise the feeds to produce milk and cream 
of a fine quality. This being the case, it seems as though 
farmers should have more courage and confidence and push 
this branch of farming. • 

I want to briefly state some df the reasons why farmers are 
not making a success of dairying as they should and these are 
conditions that can be changed. First is the .man. Some men 
have a genius for taking care of stook; they are born cow men. 
Of course, they can make a success with less difficulty, b11t the 
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great majority of us are just the common kind. We have to 
learn what we know and it is much better to learn this from 
the experience of others than from our own. It costs too 
much to 1earn by experience. 

Take a good dairy paper, have the dairy bulletins from the 
Experiment Station and the Agricultura1 Department, get right 
yourself and· then keep good dairy cows and you will be well 
started in the business. 

The greatest improvement in Maine in the quality of the 
cows has been in the localities where there are cow test asso­
ciations. We expect to organize two more in the near futurl'. 
I wish it were possible for every dairyman in Maine to be a 
mem:ber of one of these associations. Grade up the herds by 
t1sing bulls of the same breed from good families ; do not 
change every few years from one breed to another. The farm­
ers of Maine in all other branches of farming wil'l have the 
most improved machinery and that is right, but when it comes 
to the cow, the most important of all the machinery to manu­
facture the raw material raised on the farms into the finished 
product, milk and cream, in many instances they show but 
little interest in the kind they keep. It would be just as busi­
nesslike for a farmer to try to raise potatoes with the machinet 
used twenty-five years ago as it is for the dairyman to try to 
make milk and cream with the old native cow or a cow not of 
the dairy type. 

Perhaps it would be well to take a brief review of the work 
for ,the past year. I was appointed to this office March 1, 
1913, and soon afterward the work of the Seed Improvement 
Association was pt11t in charge of this department. C. R. Le­
land, the Assistant Dairy Instructor, who is also the Secretary 
of the Seed Improvement Association, will report this part of 
the work. 

Some of the first meetings I attended after coming into the 
office were meetings of the cow test associations. After attend­
ing a few of these meetings• I became stronger in my convic­
tions that the best kind of work for the immediate future woul<l 
be to as'sist the associations already doing business and try to 
organize some new ones. With this end in view, I corres­
ponded with the Dairy Bureau at Washington, D. C. Mr. A. 
M. Goodman of that Department came to Maine the first of 
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April and stayed two weeks, during which time we held meet­
ings with the three associations in Maine doing business, viz:­
The Waterville Dairy Improvement Association, the Andros­
coggin Valley Cow Test Association and the Norway and Wa­
terford Cow Test Association. We also held meetings in 
Skowhegan, Lisbon, Dexter and New Gloucester, besides at­
tending a meeting of the Holstein Breeders' Association in 
Auburn and two Farmers' Institutes at Windsor and Windham. 
Three associations have been organized the past year and the 
three old ones were never more prosperous. There is no one 
thing that has done so much to benefit the dairymen of Maine 
as the cow test associations. We are handicapped in three ways 
in organiz·ing associations in Maine: First, on account of 
small herds; second, from difficulty in securing men for official 
testers; third, frnm lack of interest on the part of the farmer. 

I believe that the introduction o,f milking machines- and 
there have been about fifty installed in Maine the past year­
means larger herds. That will overcome the first difficulty. To 
overcome the second difficulty, the associations will have to 
.pay larger salaries if they get -competent men and hold them. 
Every associatio·n in Maine except one has had two or three 
different men during the year, for the reason that the salary, 
a:bout $35.00 per month, is not satisfactory and as soon as these 
men prove their wolith they get a position that commands a 
larger salary. The requirements of these official testers are 
very exacting. They must have some technical training and 
a lot of good common sense ; they must be men of good moral 
character and b~ what we call good mixers. To overcome the 
third obstade, it is necessary, as in every other institution that 
suffers from lack of interest, to keep all the time on the job; 
sending out literature, explaining the benefits of these associa­
tions, holding meetings, and having men at these meetings for 
speakers who are patrons of some of the associations and will 
tell of the benefits to them in increased production of their 
herds at less cost. 

Ther:e are twelve breeders' associations in Maine, as follows: 
Four Jersey Breeders' Associations, four Holstein Breeders' 
Associations, one Shorthorn Breeders' Association, one Guern­
sey Breeders' Association, one Sheep Breeders' Association aml 
the Maine Live Stock Breeders' Association. There have he·~ 
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two new associations organized this year. I have attended 
meetings of nearly all of these ais,sociations during the year. 
They are of great benefit to the members. Every man in 
Maine, who is breeding registered animals, should be a mem­
ber of one of these associations. There is a great call now for 
puire bred animals. The farmers are interested as never before 
to improve their stock by using pure bred bulls. It seems to m~ 
as though some plan could :be worked out by the help of the 
Maine Live Stock Breeders' Association so that more farmers 
could get the benefits of these bulls. A certain number of 
farmers could cooperate and buy a huLl, or, if there were farm­
ers owning aibout 180 cows, they could be divided into blocks 
with 6o cows each; each block to purchase a bull and when one 
block had used a bull for a few years, they could exchange 
with another block. By this method, hulls would be kept 
longer and if they were of merit, it wouild be discover,ed' before 
they went to the slaughterhouse. 

The dairymen of the sitate, with the exception of those fa a 
few localities, have been receiving very satisfactory prices th{; 
past year for their product and I hear :but very little criticism 
on the part of the patrons of the creameries. · The patrons on 
their part mnst realize that in order for the creameries to hold 
the markets and be able to pay the highest market price they 
must furnish them with a good, clean product. 

In vVashington County, the dairy business is not well d-=­
velaped. fo a great part of the county they have no market 
for butter except a shoirt time in the winter and' that is when 
they are not making much butter. Last summer when the 
dairymen of the rest of the state were receiving not less than 
30 cents a pound for butter fat, the farmers in Washington 
County wet"e !bartering their surplus butter at the stores for 21 

and 22 cents a pound an:d it was not wanted at that price. 
Some of the farmers in Cherryfield started shipping their 
cream to the Maine Creamery Company at Bangor, J. E. Mc­
Edwards, Manager. The result was very satisifactory and it 
looks as though it would increase another year. I believe that 
Washington County is destined to be quite a dairy county in 
the near future. 

I visited ten fairs last fall. I am of the opinion that some 
changes could be made for the better. First, I want to say, 
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the fair that is run as a money making .proposition should not 
receive any asisistance from 1the state. What I mean i-s that 
all the receipts should be expended in premiums, improvements 
on the grounds and paying debts. Also, I think that the pre­
mium lists of some of the fairs should 'be revised and I have 
suggested some changes to the trustees of the larger fairs; I 
also think that the judging should be more educational at 
some of the fairs. In other states they are inviting Pomona 
Ci-ranges located near to elect a young man between the ag~s 
of fifteen and twenty years to be, the guest of the fair, with the 
understanding that he shall assist when wanted in leading the 
animals to the show ring and in any other way that he can be 
of assistance; and the jud~e shall explain in some of the classes 
the reasons for his decisions. This would make the fair more 
educational and more interest would be aroused on the part of 
the country people. 

During the year I have attended as a speaker eleven dairy 
institutes, ten cow test association meetings, seven breeder::;' 
association meetings, twenty-five institutes and eleven Grange 
meetings, making a total of sixty-four meetings with a tot1.l 
attieipdance of 3,884, or an average of sixty at each meeting. 

As a recommendation for tJie future, I would suggest more 
work organizing cow test associations and breeders' associa­
tions, and help along all the ,lines of dairy work. I believe that 
there is no question of a good market at satisfactory prices if 
the product is of a gaocl quality. The State of Maine has a 
good reputation now for dairy products and we want to du 
better. 

If the creamenieJs in .1:Jhe state could advertise their goods anrl 
staite that the product was all from tubercu1lin tested cows, that 
the stables and milk rooms had all been inspected by state 
ir;spection, and tha:t the milk and cream are produced under sani­
tary conditions, there would be no question about the market at 
an advanced price. The question of quality is going to be of 
more and more importance in the future. \Vhile milk is a 
cheap food the consumer wants to know thaJt it is clean and 
healthful. Ti1e time is coming when milk and cream that are 
too full of bacteria can not be sold in the market. 

The question of profitable dairying is like an other business. 
It depends on efficiency and business :principles, along all lines 
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of work and it takes more intelligence to be a successful dairy­
man than in almost any other branch of farming. All over tht:! 
state there are dairymen who are making a good profit and 
others who are j111st losing because they are not efficient m 
their work. This class is saying that dairying does not pay and 
that prices should be higher. In other words, they want the 
price so high that they can make a profit with inefficient man,­
agement. That would he paying a premium on inefficiency that 
is contrary t9 all laws of trade or business. The price of any 
product for a series of years will be what that product can oe 
produced for under business methods. Competition will regu­
late that and the man in dairying, or any other business, that is 
not complying with right and efficient methods along all line;s 
had betlter ge:t out or get right. 

The number of dairy farmers in Maine who are keeping 
records of production and cost of production is very materially 
increasing. That, with the high price that cows are selling 
for, wHI account for the slight decrease in number of cow3. 
The dairymen are weeding out their poor cows. The maTkeJ 
increase in young stock is very gratifying. There is an: increas­
ing demand for pure bred buHs in the dairy sections. 

I notice there is a movement by the Chamber of Commerce 
in Waterville to work out some plan whereby the farmer can 
hire money to purchase pur·e bred bulls. I think it would be a 
good idea to get ,the breeders in Maine who are raising pure 
bred stock for sale to cooperate in this matter. We have a 
live stock !breeders' association in Maine and if we could have 
a meeting of farmers with these different organizations, I 
think that something could be worked out satisfactorily. 

RespectfuUy submitted, 

F. S. ADAMS, 

State Dairy Instructor. 
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To Hon. J. A. Roberts, Commissioner of Agriculture: 

I take pleasure in presenting this r,eport of the work done by 
me since taking up the duties of assistant to Dairy Instructor 
F. S. Adams, on the 12th day of April, 1913. 

The "Improved Seed' Interests" and the ''Better Dairy Inter­
ests" are so closely allied that both for the past year have been 
in charge of the dairy division and I have been especially 
interested in the better seed movement. 

Mr. Jones, who was with your Department during the first 
three months of the year, had already formuilated some plans 
for seed improvement work and had issued letters outlining 
the season's plans to many of .the seed growers of the state. 
To Mr. Jones, also, should be credited the excellent bulletin 
upon "Good Seeds'' which was published by the Department 
in March. 

As the official under Mr. Adams, who has had charge of the 
seed interests, I hav,e carried ouit as fully as possible the plan-; 
outlined at the beginning of the year by Mr. Jones. About 35 
men in different sections of the state entered their names as 
intending seed growers for 1913. These men were not confined 
to members of the Seed Association. Mr. Adams and myself 
have held ourselves ready to assist all who have asked for help 
in improving their crops and we believe some good has come 
from our efforts. We believe the slogan, "Better Seeds for 
Maine," is producing results and that the coming year will 
better prove that the time we have spent in educational cam­
ipaigns and in field inspections of growing crops has not !been 
wasted. 

We have visited and inspected the crops upon more than 
50 farms. Many of these we have visited twice and a few three 
times. Upon these inspection trips we hav,e tried to carry t:> 

'the grower some point which would help him to produce a crop 
more satisfactory than he would otherwise secure. 
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I have spoken at many meetings upon su:bjects aUied to good 
crops; at grange meetings, dairy association meetings, fiel<l 
meetings aind institutes. The subject of Improved Seed has 
held the close attention of the audiences, showing that the need 
of a better grade of seed for. planting is recognized by the 
thinking portion of our farmers. 

Owing to removal from the State of W. L. Slate, secretary 
of the Maine Seed Improvement Association, I was appointe:1 
by the executive committee in September to fill out Prof. 
Slate's unexpired tenm of office. The work of secretary of 
this association is very important and much of my time since 
September has been taken up by the necessary duties of the 
office. 

I should consider this report incomplete without mention of 
the annual meeting of the Maine Seed Improvement Association 
held at Lewiston in connection with the Maine Dairymen's Asso­
ciation. In the opinion of many who have followed the work 
of the association this is by far the most important and success­
ful meeting ever held by it. The exhibit was of excellent 
quality and large in size, notwithstanding the severity and 
diffiiculties of the season. The exhibitors were one and all 
enthusiastic. They proved to the satisfaction of all who saw 
the exhibit at Lewiston that it is possilble by a wise and careful 
selection of seeds, aided by thorough and complete cultivation, 
to secure, in any year, a crop which will yield satisfactory finan­
cia,,I return. 

In this report of work done shouild also be included a men­
tion of the Dinsmore-Kendall corn contest. In this ,contest, 
Thomas Dinsmore of China, Maine and W. B. Kendall of Bow­
doinham offer.ed prizes aggregating $150, to the farmers in 
Maine who should produce the largest amount of shelled corn 
per acre, over 100 bushels. Twenty-four contestants entered 
but owing to the difficulties of the season a large number of 
thes,e withdrew beforie the completion of the competition. It 
is with pleasure that we record the yield of over 100 bushels 
shelled corn from two measur1ed acr,es. Miss N. C. Burleigh of 
Vassalboro and Geo. C. Crocker of Manchester secured respec­
tively I 19.1 bu. and rn7.6 bu. from one measured acre. 

I hope the prizes may again be offered in 1914 as we believe 
~uch contests are of value, not only for the pecuniary aid re-
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ceived by the winner, ibu1t in an educational sense. They arouse 
competition and stimulate interest in better methods of care and 
cultivati~_ They are a demonstration that the Emit of yield is 
very much higher than it is customary for us to believe. 

I also would recommend the cont~sts conducted hy the Bow­
ker people in potatoes. The past season the three highest yields 
wer,e secured by Maine growers. This wiill stimulate other 
farmers to a~ply the better methods to growing their crops and 
will aid in bringing up the average of production. 

In this report it may be weH to outline briefly the plans for 
1914 seed work as far as they have been formulated at this 
time. The Maine Seed Improvement Association plans to co­
operate with the Department more in the coming year than in 
the past. Certain of the association members arie producing 
seed which is of very high quality. They desire this seed to 
be more rigidly inspected to the end that it may be certified as 
valuable seed hy the staJte as 'Well as by the association. A 
system of inspec6on is being planned with this end in view an<l 
it is hoped, while thei amount of seed worthy of certification 
will necess1ariily be small at first, in a few years we may have 
large amounts of seed which may be sold under the asso­
ciation "Tag of Merit," accompanied by a certificate of qu,ality 
from the State AgricuHural Department. 

I believe the seed laws of our state are inadequate and that 
a carieful and compreheinsive study of them should be made 
during the coming y,ear to the end that such revisions of our 
present law, or such additions to the law as would improve the 
quality of seeds grown outside the state and sold within our 
bo~ders and would foster the production of high class seeds in 
our own state, be recommended for the consideration of the 
staite legisla:t:ure at ·its next convening. Especially do I urge 
consideration of the meeds of the Maine Seed Improvement 
Association. The possibilities for good service among the farm­
ers of the state by this association are almost unlimited and 
we urge that the voters of the state see to i:t ithat substa.ntia'l 
assistance and financial recognition be given them in their 
efforts to improve the qua'lity and increase the acreage of the 
crops grown in Maine. 

In drawing this report to a clos,e, I wish to thank all who 
have in any way assisted us in our work. With the pleasant 
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associations which have been maintained at all times and all 
members of the Department working in harmony with each 
other and the public, it has be~n a pleasure to do my humble 
share of the work of your Department. 

C. R. LELAND, 

Assistant Dairy Instructor. 
t.. 
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To Hon. J. A. Roberts, Commissioner of Agriculture: 

I iiespectfully present my report as Dairy and Milk Inspector 
for the year 1913. 

The majority of my time ·has been ta:ken up with the inspec­
tion of milk suppHes of the cities and large communities of the 
state. During the year I have ·secured from dealers 1,16g 
samples of milk and cream and 240 samples of butter or butter 
substitutes which have been analyzed and the results reported 
in the quarterly buHetins of the Department. 

Prosecutions for violations of the laws regulating the pro­
duction and sale of milk and cream number 38 and two prose­
cutions hav,e been made for violation of the law relative to 
labeling renovated butter. 

Dairy farms visited and inspected for sanitary conditions of 
miilk production, number rr5. This is a detail that I 'believe 
~hould 'be given much attention as the education of the dairy­
man at his .plaoe of business is the proper point to begin the 
sanitary improvement of our milk situation. Every opportunity 
to visit a dairy farm has been taken and I have found that many 
requests for visits haV'e had to pass because of pressure of time 
for securing sampl1es. I have endeavored through correspond­
ence, newspaper articles and short articles in the quarterly bul­
letins to enlighten the producers and consumers of dairy prod-
11cts as much as possible. 

City milk rooms where milk is received and bottled, number­
ing 62, have been visited. In the handling of milk in the5~ 
rooms many dangers have been corrected. The returning and 
washing of milk bottles and cans is, in itself, a large influencin-~ 
factor in the delivery of clean safe milk. On this point I have 
further suggestions to make elsewhere in this report. 
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Notices sent to parties shipping undean cans to a producer 
or distributor of mHk or cream, number 170. These notices 
served as a warning that another offence would result in a pro­
cedure under the law. 

Creameries and shipping stations numbering 35 have been 
visited and special attention given to proper screening, ventila­
tion and general sanitary conditions. 

A ta:bulation of results of the inspection and analysis of milk 
and cream secured and the results of procedure for violations 
1s as foHows: 

SAMPLES. 

I 
Above r.ontaining-1 -Below I Below I I 

Standard Visible Standard in I Standard Skimmed. Watered. 
and clean. Sediment. Butter Fat. in Solids. 

1169 J 379 I 519 I 20 l 142 I 9 I 21 

Pleaded nolo contendere. Found guilty and fined ....... . 
Pleaded guilty and fined ........................... . 
Pleaded not guilty. Found gu,ilty and fined .......... . 
Cases pending trial. Violator on probation ............ . 
Cases appealed from convictors ...................... . 
Verdict of not guiilty ............................... . 
Nol prossed : Failure to identify salesman ........... . 

II 

7 
3 

14 

3 
3 
I 

As the distributor's product was secured as it was being soLl 
and delivered to consumers the results are indicative of condi­
tions that exist in 18 cities and 22 towns, in every section of the 
state. 

The preceding numbers and results of prosecutions are in­
dicative that conditions relative to the milk and cream supply 
of our cities and towns must be improved. 

When we note that only 379 or 32-4 % of the entire number 
of samples collected were above standard and dean, we stop to 
reflect as to the reason. It is evident that many r•easons can 
be advanced for the 1priesence of sediment in milk but perhaps 
the most important one is the fact that not enough attention is 
given by the average milk producer- to cleanliness of the cows, 
stables and utensils at milking time. The subsequent treatment 
of the milk, such as straining through many thicknesses of 
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cheese cloth, sheet wadding or cotton, is the usual method em­
ployed for the removal of the sediment that is known to enter 
the pail during milking. 

Why dairymen ~lo this instead of eliminating as much as 
possible the chances for this sediment to enter the pail and 
milk, is not understood. It would sieem as if the occupation of 
extracting this sensitive and valuaible artide of food, which 
nature never intended to be exposed to light or air, has indeed, 
become negligent. 

The use of some form of a covered or hooded milking pail 
has been advocated and will continue to be advocated until 
dairymen see the folly of trying to produce clean milk without 
some effort toward clean conditions at milking time and with 
the chances for dirt entering the milk reduced to the minimum, 

When I have visited milk producing farms in an effort to 
enlighten the producer along sanitary lines with a resulting bet­
ter product I have always been welcomed. 

To call attention to a fow details which before may have 
seemed of little importance has, !n many instances, resulted in 
some improvements. 

With the education and gradual enlightenment of the pro­
ducer, I believe, lies the keystone of clean milk production; bnt 
this cannot be perpetuated without the like education and en­
lightenment of the distributor and consumer. 

On a very large percemage of dairy farms in this state the 
dual purpqse barn is to be found and the usual methods of 
manure disposial are to pitch it out of a window back of the 
cows or allow it to pass through into the cellar. 

Sometimes barns of this sort are found when the lighting 
and ventilation s,ystem is above reproach, but more often the 
builder had little knowledge of what constitutes a sanitary cow 
sta!ble where milk is to be produced and extracted. 

Changes that are practical but not too expensive are always 
recommended when possible, but it is given strictly to be under­
stood that however expensiv,e and ela:borate an equipment may 
be made, if the essential detaiils are neglected and the milkifl~ 
process is ~lack and uncleanly, due to the lack of knowledgf', 
carelessness or lack of interest, the result will be negative. 

3 
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INVESTIGATION OF COMPLAINTS. 

The object of inspection is not to criticise when an honest 
effort is being made, but to help whenever possible. To th~,;; 
end complaints that hav,e been received from milk dealers have· 
been answered in person and help given. 

Complaints have often been received from consumers and 
have resulted in samples of the product being secured in every 
instance and the fault corrected. These complaints are usually 
made because the milk received will not keep and this is due to 
lack of cooling the product by the producer. 

Instances of ropy, stringy, and bloody milk, and very dirty 
milk, have been traced back. The causes for ropy and stringy 
milk were, in each instance, the lack of sterilizing the utensil,;;, 
they beling !Washed in lukewarm and sometimes cold water, allmv­
ing a bacterial growth in the seamS\. Bloody milk has been re­
ported and traced to a cow whose udder had been injured on 
the bars of the pasture gate. Another instance was traced to an 
animal that had recently given birth. 

Very dirty milk has been traced back to ascertain the caus~ 
in many instances. The common practice of filling bottles that 
have not been rewashed, is a very unsanitary method. In one 
instance two pasteboard tickets were found in the milk, show­
ing conclusively that the bottle was not rewashed. 

Only one city has and enforces an ordinance prohibiting the 
filling of bottles on the wagon, and it is evident that more re­
striction is necessary H the practice is to be stopped. In visit­
ing milk rooms I have observed that it is a common practice 
for some dairymen to not r,ewash the clean looking bottles but 
to pass them as • being clean enough. It is needless for me to 
comment upon ,this practice, as it is plain that it is extremely 
dangerous and conducive to the transmission of disease. 

The rewashing and sterilizing of all returned mi1lk and cream 
•containers are factors that cannot be neglected in the production 
and delivery of clean, safe milk. 

The consumer must be taught to do his share by not return­
ing bottles difficult to wash properly such as are frequently 
rnllected by the mi1lkman. 

I hav,e often recommended that when in doubt of the washing 
2,bility of the milkman the consumer should have his own tagge l 





"Clean Milk Exhibit" at Portland Pure Food Exposition, March, 1Sl3, by R. S. Smith, State Dairy and Milk Inspector. 
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bottles washed in his own kitchen as he wishes them to be, anc1 
covered until filled at the farm by the producer. 

The sale of milk in grocery stores and bakeries from cans is 
a practice that is common and one which must be guarded 
against in many instances. The producer usually sets in a can 
of mi1lk from which the clerk deals out pint and quart quantitie::-. 
into a tin measure. Thes•e quantities are in turn delivered into 
a pitcher, jar, pail or past,eboard bucket, depending u,pon which 
the customer brings. The tin m~asure, in many of the stores 
visited, is too often a source of attack from fli·es. Hot water 
for sterilizing after ,each use. is not at hand, so if any rinsing is 
done, cold water is used. By the time the bottom part of the 
can is reached the chanoes are that it will not pass the standarJ 
for milk, much to the chagrin of the distributor. 

In fai•rness to all concerned and as a safeguard against un­
sanitary and dangerous conditions an ordinance of some sort, 
either state or local, should be instituted and enforced that 
wiN prohibit the sal,e of this loose milk in stores where the 
chances for contamination are so great. 

In restaurants and -lunch rooms where milk is sold by the 
glass from dip tanks, the product has been found to contain 
much sedime111t. It is difficult to keep milk clean unless strict 
cleanliness is adopted in these places. 

Much has 'been said in the past about the presience of sedi­
ment or in other words, dirt in milk. The collecting and ex­
amination of milk and the publishing of the result have h~J 
much to do with improvement in many instances but that it is 
a common occurrence must be admitted. 

BACTERIOLOGICAL EXAMINATION OF MILK. 

One of our cities has begun a bacteriological examination of 
the milk supply, based chiefly upon the reports of an,alyses 
of the milk made by this department. Such a course has been 
suggested as a remedy for dirty milk, for some time, and it is 
with satisfaction that we note it is to be adopted and made 
educational to the producer and consumer as far as possible. 

Improvement must necessarily come from this work as each 
finding of a high count will be followed by an investigatioP., 
which wm reach back to the original source of thi milk. This 
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usually discloses the cause for the poor condition of the milk 
and is sure to result in more precautions being taken in the 
methods of production and subsequent care. In this way the 
necessity for the; better handling of the milk supply wiH b'.! 
impressed upon producer, milkman, shopkeeper, and consumer. 

The commencement of this effort for breaking away from old 
conditions in our s;tate, to the end of safer milk supplies, is 
an important step in advance. It is hoped that the proper 
subsequent steps will be taken and thes,e must necessarily be 
of the educational sort rather than militant or compulsory if 
the sur,esit and best results are to be obtained for all concerned. 

DATA ON MILK SUPPLIES. 

The pres·ent sysitem of granting licenses does not allow for 
an inspection of condijtions where the milk is sold. Unfortu­
nately licenses a:re giranted iin many cases when if actual condi­
tions were known it wou:ld be far better to withhold them unitil 
better conditions wer,e evident. The ans,wers sent in on the 
application card are the only means we have to determine 
conditions, and because of a continued demand for information 
a new form of questions wa~ prepared. This included ques­
tions as to the method of sale,-whether in bottles, cans, or 
both, the price reiceived and whether the milk sold was from 
animals tested for tuberculosis, a factor that must be of con­
cern to the health of any community. 

Bdieving .that each town and city should know of th~se oon­
citions and legisilate accoirdingly I have compiled the results in 
as complete a manner as possible from the answers received, a3 
follows: 
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Auburn ............ 
Augusta ........... 

I:::~~ ·. : : : : : : : : : : : 
Belfast ............. 
Biddeford .......... 
Brewer ............ 
Calais .............. 
Eastport ........... 
Ellsworth .......... 
Gardiner ........... 
Hallowell .......... 
Lewiston ........... 
Oldtown ........... 
Portland ........... 
Rockland .......... 
Saco ............... 
So. Portland ........ 
Waterville .......... 
Westbrook ......... 

CITIES. 

Milk from 
cows that 
have been 

PLACE OF SALE, METHOD OF SALE. !Price. !tested within 
a year for 

tuberculosis. 

~ iri Q) 

I 

"' "' i "" 0 ... e iri ..ci o:I 

"" ,!,jO "" ,,; 
o:I =-=~ 0 = ... Q) 0 0 o:I 0 > Q) 

~ ~"C 00 P=l 0 P=l < ~ 
I 

z 
Cts. 

43 2 32 18 12 32 7 21 51 
33 4 10 19 7 21 7 6 41 
54 6 65 26 40 59 7 34 91 
28 3 30 8 30 23 7 8 53 
17 10 7 12 9 13 7 1 33 
29 3 22 4 20 30 7 3 51 
18 2 7 2 10 15 7 3 24 
13 1 5 3 7 9 7 - 19 
12 3 11 3 11 12 7 - 26 
10 4 13 3 6 18 8 - 27 
24 7 3 12 13 9 7 - 34 
17 10 7 18 5 9 7 4 30 
34 7 41 44 18 20 7 6 76 

7 3 4 4 4 3 7 - 14 
82 23 249 332 8 14 8 263 91 
26 2 37 5 37 23 8 10 55 
26 2 10 6 13 9 7 6 23 
13 5 8 16 4 6 8 4, 22 
25 5 10 7 14 19 8 14 26 
19 2 6 6 6 15 7 4 23 

TOWNS. 

TLACEOFBALE 
Milk from 
cows that 
have been 

M:mTHOD OF SALE. Price. tested within 
a '\'ear for 

tuberculosis. 

~ .,; 
_:g .,; 

0 3 "" ..!,jO e 
o:I :=P.. 0 0 
~ :g~ ... 

w. P=l 

Acton ............. 2 - - -
Addison ............ 1 - - -
Alfred ............. 1 - - -
Anson ............. 9 l 1 4 
Arrowsic ........... 1 - - -
Ashland ............ 2 - - 1 
Baldwin ........... 1 - - 1 
Bar Harbor ........ 12 4 10 11 
Benton ............ 2 1 - -
Berwick ............ 12 - 5 3 
Bethel ............. 3 - 4 5 
Bingham ........... 2 1 - 1 
Bluehill ............ 2, - - -
Boothbay .......... 

ii 
11 5 6 

Boothbay Harbor ... 2 3 2 
Bowdoinham ....... 1 - 2 
Bradley ............ 6 - -
Bridgton ........... 6, 5 - 4 
Bristol. ............ 101 19 5 12 

I ---

~ ~ 
o:I 0 
0 i:Q 

2 -
1 -

- 1 
5 2 
1 -
1 -

- -
3 12 
- 3 
5 9 
1 1 
2 -

·f 
-

9 
6 
1 
5 

4: 2 
14! 8 

a,; 
bl) 
o:I 

"" ,,; Q) 

> Q) 

< ::,... 

Cts. 
6 -
6 -
7 -
6 
7 -
7 -
8 -

10 
7 
7 
6 
6 -
7 
7 -
8 -

ij 
-

0 z 

3 

9 
2 
3 
1 

2 -

1 
1 
3 

1 

1 

2 

1 
3 

7 
1 
4 
6 

5 
9 
4 
9 
0 
1 
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TOWNS. 

Milk from 
cows that 
have been 

PLACE OF SALE. METHOD OF SALE. Price. tested within 
a year for 

tuberculosis. 

a:i a:i 
Q) 

= i a:i 
~ 

bl) 

0 2: <ti ~ ~ b() ~o 
d :;:; 0t £ = Q) <11 0 0 d 0 > Q) 

~ ::s~ w. i:Q (.) i:Q < >< z 
Cts. 

Brooklin ........... 2 2 6 3 
Brooks ............. 1 6 2 
Brownfield ......... 1 6 
Brownville ......... 2 2 7 2 
Brunswick ......... 22 5 8 16 10 10 7 9 26 
Bucksport .......... 2 1 2 4 1 7 5 
Burnham .......... 1 1 7 1 
Buxton ............ 2 2 3 1 6 4 
Byron ............. 1 1 5 1 
Camden ............ 29 14 8 12 16 23 8 5 46 
Canton ............ 1 1 1 1 6 2 
Cape Elizabeth ..... 2 1 1 8 2 
Caribou ............ 4 2 2 2 2 8 6 
Casco .............. 1 1 7 
Castine ............ 3 2 7 3 
Chelsea ............ 2 1 7 2 
Clinton ............ 2 2 6 2 
Corinna ............ 1 6 2 
Cornish ............ 2 7 2 
Cranberry Isles ..... 3 3 9 1 2 
Cumberland ........ 3 3 8 3 
Cushing ............ 1 1 8 1 
Damariscotta ....... 1 1 7 1 
Danforth ........... 3 3 2 2 3 3 6 2 6 
Davidson .......... 1 1 5 1 
Dayton ............ 1 1 7 1 
Dedham ........... 1 2 3 7 3 
Deer Isle ........... 1 2 2 7 3 
Detroit ............ 2 2 6 2 
Dexter ............. 6 3 2 4 1 6 6 3 8 
Dixfield ............ 4 4 1 3 4 2 6 9 
Dover ............. 5 2 3 1 3 7 4 3 
Drew .............. 1 1 6 1 
Durham ........... 1 6 1 
East Livermore ..... 1 7 1 
East Machias ....... 1 2 7 2 
East Millinocket .... 4 4 8 2 2 
Eden .............. 8 2 3 7 3 3 10 4 9 
Eliot .............. 1 1 7 1 
Fairfield ........... 4 1 2 2 4 7 7 
Falmouth .......... 3 2 3 2 8 5 
Farmington ........ 10 5 4 12 2 5 7 4 15 
Farmingdale ........ 2 2 7 2 
Fort Fairfield ....... 2 2 8 2 
Foxcroft ........... 2 7 4 3 5 5 7 2 11 
Frankfort .......... 1 1 7 1 
Freeport ........... 7 2 2 3 3 5 7 3 8 
Friendship ......... 5 1 2 2 2 7 6 
Fryeburg ........ · ... 2 1 1 7 1 
Garland ............ 1 1 7 1 
Georgetown ........ 6 2 3 5 5 8 11 
Gorham ............ 3 1 1 3 7 3 
Gouldsboro ......... 2 2 7 1 
Green ville .......... 1 1 9 
Greenwood ......... 1 1 6 2 
Guilford ........... 2 2 1 3 7 4 
Hampden .......... 4 1 1 2 7 3 
Hancock ........... 5 4 2 6 6 
Harmony .......... 1 1 7 1 
Harpswell ........... 10 13 5 s 14 6 7 8 20 
Harrison ........... 1 1 7 1 
Hartland ........... 7 5 2 3 5 6 7 3 11 
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Hermon ............ 
Hiram ............. 
Hollis .............. 
Hope .............. 
Houlton ........... 
Island Falls ........ 
Islesboro ........... 
Jackson ............ 
Jay ................ 
Jonesport .......... 
Kennebunk ......... 
Kennebunkport ..... 
Kingfield.1 .......... 
Kittery ............ 
Lebanon ........... 
Liberty ........... 
Lincoln ............ 
Lincolnville ....... 
Lisbon ............ 
Livermore ......... 
Lovell ............. 
Lubec ............ 
Lyman ............ 

achias ........... 
Madison .......... 
M 

M 
M 
M 
M 

anchester ........ 
ars Hill .......... 
echanic Falls ..... 
exico ............. 

Milford ........... 
Millinocket ........ 
M 
M 

ilo .............. 
inot ............. 

Monhegan Isle ..... 
onmouth ......... M 

M 
Monroe ........... 

onson ............ 
Mt. Desert ......... 
Naples ............. 
Newburg ........... 
Newcastle .......... 
New Gloucester ..... 
Newport ........... 
New Vineyard ...... 
Norridgewock ....... 
North Berwick ...... 
Northeast Harbor ... 
North Haven ....... 
Northport .......... 
Norway ............ 
Oakfield ........... 
Oakland ........... 
Old Orchard ........ 
Orono ............. 
Orrington .......... 
Otisfield ........... 
Owl's Head ......... 
Oxford ............. 
Paris .............. 
Patten ............. 
Peaks Island ....... 
Pejepscot .......... 

I 

PLACE 

~ 
0 
bl) 
ol 

~ 

-
2 
1 
2 

10 
4 
8 

-
4 
2 

19 
21 

2 
8 
8 

-
4 
2 

16 
6 
1 
7 
2 
4 
8 
1 
1 
5 

10 
1 
1 
3 
2 
1 
2 

-
1 
5 
3 

-
1 
1 
6 
2 
4 
1 
2 
6 
9 
7 
1 
6 
8 

12 
9 

-
-

2 
6 
1 
1 
1 

TOWNS. 

l Sm. ]Price. OF SA.LE. MJsTHOD OF 

I 

ai Q) 
Ui Ui i 

bl) ... 
~ ai ~ ~ ..1110 = (1) 

~~ .£ 0 ol 0 l> 
~~ w. i:t:l 0 i:t:l < 

Ct S, 

1 - - - 1 6 
- - 1 1 - 6 

3 - 1 1 2 6 
- - - 1 1 7 

4 6 4 5 11 7 
2 - 3 3 - 6 
5 - 3 3 7 7 
1 - - 1 - 7 
2 - 2 2 2 6 

- - 2 - - 7 
3 1 5 8 10 8 
2 4 12 3 12 7 

23 2 7 8 12 6 
9 3 9 2 9 8 
3 - 2 1 8 7 
1 - - 1 - 7 

- - 1 - 3 7 
1 - - 1 2 6 
2 3 2 8 11 ii 4 1 4 2 5 
1 - 1 1 -
4 1 5 2 5 6 

- - 1 1 - 6 
3 1 1 1 6 8 
2 3 6 2 5 7 
1 - 2 - - 7 

- - 1 - - 7 
4 5 6 6 2 7 
1 - 2 3 6 7 
2 - 2 - 1 6 

- - 1 - - 8 
- - 1 1 1 7 
- - 1 1 - 6 
- - - 1 - 7 

1 - 2 - 1 6 
1 - - 1 - 6 

- - 1 - - 6 
- 1 5 - 1 10 
- - 1 1 1 6 

1 - - - 1 6 
- - - - 1 7 
- - 1 - - 6 

6 - 6 2 4 6 
1 - - 3 - 5 
1 - 1 3 1 7 

- - - - 1 7 
- - 1 - l 10 

1 - - 3 4 9 
9 1 8 3 8 7 
4 7 4 3 11 6 

- - 1 - - 6 
2 1 - 2 7 7 

- 6 2 7 5 8 
6 3 6 6 9 7 
5 2 1 11 4 6 
1 - - 1 - 5 
2 - - 1 1 7 
1 3 2 2 2 6 
2 3 4 5 2 6 

- - 1 - - 7 
3 3 6 - 1 9 

- - - - 1 7 

39 

Milk from 
cows that 
have been 

tested within 
a year for 

tuberculosis. 

ai 
(1) 

>; 

-
1 

-
-

6 
- I 

3 
-

2 
-

3 
1 

-
2 
1 

-
1 

-
-

3 
-
-
-

1 
4 

-
-
-
-

1 
-

1 
-
-

2 
--

2 
--
-
-

2 
-

1 
-

l 
-

3 
7 

-
1 
2 
3 
3 

-
-

5 
3 
1 

-
- . 

0 z 

-

1 
1 
4 
2 

14 
6 

10 
1 
4 
2 

20 
26 
27 
18 
10 

1 
3 
3 

21 
8 
2 

12 
2 
7 
9 
2 
1 

14 
11 

1 

2 

2 
1 

2 
1 
1 
1 
1 
4 
3 
1 
1 
1 
0 
3 
4 
1 
1 
7 

17 
11 

1 
8 

12 
1 
13 

1 
2 
1 
8 

7 
1 
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TOWNS. 
----··---

Milk from 
cows that 
have been 

PLACE OF SALE. METHOD OF SALE. Price. tested within 
a year for 

tuberculosis. 

oi j Ill t = Ill 0 i ~ 
cl 

CIII 0 f Ill "" .,j 
cl 

p. 
.£ = ~ 0 

~ 
Q.) 0 cl 0 Q.) 

A 00 ix! 0 ix! -< >t z 
Cts. 

~1 Pembroke .......... 3 5 5 2 1 7 
Perham ............ 2 2 2 
Perry .............. 1 71 
Peru ............... 1 6' 
Phillips ............ 1 1 ii 1 
Phippsburg ......... 4 1 3 2 5 
Pittsfield ........... 6 3 5 2 2 2 7 
Poland ............. 2 1 1 1 2 1 6' 4 
Presque Isle ........ 4 3 3 4 71 4 3 
Princeton .......... 1 1 1i 1 
Randolph .......... 4 1 1 2 7 4 
Rangeley ........... 5 1 4 6 5 
Readfield .......... 2 6 2 1 5 6 1 7 
Richmond .......... 4 1 1 1 3 7 2 3 
Rockport ....... : .. 8 17 3 6 5 17 7 1 27 
Round Pond ....... 2 1 1 7 2 
Rumford ........... 6 4 3 5 3 5 7 4 9 
Sabattus ........... 1 2 3 6 3 
Sanford ............ 24 3 9 12 14 10 7 3 33 
Sangerville ......... 2 5 1 1 5 7 7 
Sargentville ........ 1 1 - 7 1 
South Thomaston ... 3 8 4 3 4 7 11 
South Berwick ...... 7 2 1 5 4 7 9 
Southwest Harbor •.. 6 4 1 1 8, 6 
Springvale ......... 3 2 2 3 3 1 7 6 
Squirrel Island ...... 1 1 1 1 12 1 
St. Albans .......... 2 2 1 2 7 4 
Standish ........... 2 1 7 2 
Steuben ............ 1 7 1 
St. George .......... 3 3 7 3 
Stockton Springs .... 2 2 7 2 
Scarboro ........... 2 1 1 8 1 
Searsport .......... 2 5 4 2 1 6 7 
Sebago ............. 3 2 I 7 3 
Sedgwick ........... 

-'!I 
7 I 

Sherman ........... 1 6 1 
Skowhegan ......... 14 2 8 3 7 7 7 17 
Smithfield .......... 5 3 2 6 5 
Solon .............. 4 2 1 2 6 5 
Sorrento ........... 2 1 3 8 3 
South Gardiner ..... 2 1 1 6 2 
Southport .......... 5 I 4 8 ."i 
Stonington ......... 8 6 3 4 8 8 2 13 
Strong ............. 1 1 6 1 
Sullivan ............ 5 3 2 8 5 
Sumner ............ I 1 6 1 
Thomaston ......... 8 4 7 6 7 13 
Thorndike .......... 1 1 6 1 
Topsham ........... 11 2 3 3 7 7 2 11 
Tremont ........... 2 2 8 2 
Troy .............. 1 7 
Turner ............. 1, 7 
Unity .............. 1 7 
Van Buren ......... I 7 1 
Vanceboro ......... 1 1 6 2 
Vassalboro ......... 1 1 6 
Veazie ............. 1 7 
Verona ............ 1 1 2 6 2 
Vinalhaven ......... 16 5 5 13 3 8 21 
Waldoboro ......... 3 7 2 4 5 6 10 
Warren ............ 6 2 2 3 3 7 8 
Washburn .......... 1 1 2 7 2 
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Waterboro ......... 
Wayne ............. 
Webster ........... 
Wells .............. 
West Bath ......... 
Westfield .......... 
Westport ........... 
Wilton ............. 
Windham ......... 
Winn .............. 
Winslow ........... 
Winter Harbor ..... 
Winterport ........ 
Winthrop ......... 
Wiscasset .......... 
Woodland .......... 
Woodstock ........ 
Woolwich .......... 
Yarmouth .......... 

225 towns .......... 
20 cities ............ 

Total .......... 

TOWNS. 

Milk from 
cows that 
have been 

PLACE OF SALE. METHOD OF SALE. Pric e tested within 
a year for 

tuberculosis. 

rn n "' 
aj 

= ii t,I) 

~ 0 Q) 3 rn .ci f! 
c:i. 

,... = Q) ,,; 
~ QI 0 0 ~ t > Q) 0 
~ Q ai i:i::i 0 i:i::i < >t z 

Cts. 
1 - - - 1 - 6 - 1 
1 1 - - 1 1 6 - 2 
1 - - - - I 6 - 1 

10 1 - 7 - 4 7 2 9 
7 - - - 5 2 7 1 6 
I - - 1 - - 6 1 -
2 8 - 4 5 1 7 - 10 
5 3 -

i 
3 1 4 7 2 6 

5 - - 1 2 2 7 1 4 
1 2 -

i 
1 1 1 6 - 3 

4 1 - - 2 3 8 1 4 
4 - 1' 3 - 2 7 - 5 
2 1 

= I 

- - 3 6 - 3 
5 9 7 3 4 7 2 12 
3 4 

:1 

4 6 2 7 1 10 
3 - - 2 - l 8 - 3 
1 - - 1 - - 6 1 -
3 - -

i[ 
1 1 7 - 3 

11 4 3 6 7 2 14 

TOTAL. 

PLACE OF SALE. METHOD OF SALE. 

Milk from 
animals 

tested for 
tuberculosis 

within a year. 

-~ j .,; .,; 
3 0 0 f t,I) 

; al' .s 0 
Q 00 p::i 

816 417 203 471 
530 104 577 548 

----
1,346 521 780 l ,019 

Q) 
!:>II 

00 ~ e = Q) "' 
~ 

0 > ell 
p::i < >t 

4311 533 7.12,1 215 
184 479 7.20 411 

-------- ·---
615 1 ,012 7.16c 626 

I 

0 z 

1 ,22 
80 

1 
0 

2,02 

Oleomargarine and Renovated Butter. 

That the sale of butter substitutes is on the increase is very 
evident when we know that at the beginning of the year the 
number- of licensed dealers seH~ng oleomargarine was 704. 
Comparing this number w,ith that of Massachusetts, 470, Ver­
mont 234, and New Hampshire 19, we see that Maine is for 
in the lead, yet out of the 704 licenses none were granted for 
dealers in colored oleomargarine. A tax of IO cents a pound 1 s 
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111ade if the •colored article is sold, but no licenses were issue<:1 
for that purpose. 

The sale of oleomargarine for exactly what it is and not 
under the disguise of butter is of economic importance to the 
consumer. With the object of enlightening the consumers, a 
complete lis,t of names of dealers selling oleomargarine wa-, 
secured from the Revenue office at Portsmouth and published 
in bulletin form. 

Dealers s-elling renovated butter do not require special li­
censes so that data in regard to the extent of its sale are limited 
to observation. Closed cartons containfog oleomargarine or 
renovated butter are becoming the prevalent method of sale; 
still in many instances the substance is sold in smaU lots from 
tubs. Grooerymen are coming to regard the sealed carton as 
the most sanitary method and one which lessens the danger 
from failure to mark the package. 

A number of samples of the product has been purchased in 
an endeavor to ascertain whether the dealers were complyin~ 
·with the law or not. These purchases were m;de as any con­
sumer would buy and the following tabulation shows the re­
sults of samples secured in 16 cities and towns. 

Stamped !Not ,~m~1 Stamped I Found 
SAMPLES. Butter. renovated renovated oleo!llarga- guilty and 

butter. butter. nne. fined. 

220 69 42 
I 

2 I 107 I 2 

Local Inspection. 

I have endeavored to asoertain to what extent local inspec­
tion has been practiced, and while inspectors have been ap­
pointed in several instainces the work is far from efficient be­
cause of a lack of knowledge or of equipment to "':ork with. 
I have found that inspectors in but 3 cities and in but S town•, 
make any examination of milk whatever, and that in but one 
city are . the tests other than the prdiminary tests for butter 
fat, made. In this instance a bacterial test has recently been 
included and made by a special offic•er. The time is not far 
distant when a l1imit will b~ established for the number of bac­
teria allowed in the ~ilk of that city. 



REPORT Of<' S'IATJ<: DAIRY INSPECTOR. 

With these exceptions, all ·inspection of milk has been left to 
the state and during the warmer months when complaints be­
come frequent, I ihavie found some difficuMy in visiting and 
inspecting as many suppli,es as I would like to, in order that 
the best results can be; secured. If it were possible, monthly 
samples of the supplies of our cities should be taken, especially 
during the warmer months, but this is hardly possible under 
the pr:esent conditions. 

Criticisms about the local inspector are many; but he is usu­
ally handicapped by lack of proper testing faciliti•es or tack of 
training and does not care to giv.e: his time to learning th~ 
rrocess, not knowi1ng how long he is to remain in office, and 
is too poorly .paid for the time required. 

The placing of a man in a strange position and hampering 
him with lack of pmper equipment, lack of proper milk orclli-. 
nanoes and insufficient compensation for time required to do 
efficient work, is not conducive to better milk for our citves. 

The need of men thoroughly acquainted with the prope1· 
methods Olf testing mil'k anid who reoeiv,e ampLe compensation 
to aillow some time to be giiven to the work, is potent for our 
cities. 

Public sentimeintt, rather than political pref.erience, should 
govern such an office, which, in cooperaition with the Board of 
HealtJh, should stop any outbreak of disease that is liaible to 
arise from an unsan1itary milk supply. 

Increases in the price of milk have been noted in many in­
stances, in an endeavor on the producer's part to receive due 
reward from the busin1ess. Loss of animalis, due to tuberculosis 
and a g:eniera11' failure of proper breeding to perpetuate the 
breeds, has found the buyer of good cows without a source 
of supply. Naturally the prdblem of securing enough milk is 
facing the dairyman and in these days of cow bookkeeping 
the cost of production is a factor that demands attention if 1he 
is to succeed. Knowing the cost of producing a quart of milk, 
the farmer is in a position to demand increases in price ac­
cording to his expernses and while such a demand will always 
be just from the farmers point of view, still, the fact that th:­
poorer people in our cities may be the ones that wiH have to 
pay the inorease, causes us to reflect. 
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Boards of Health have made mistakes in some parts of the 
country in establishing rules for the producer, to the end of a':1-
tagonizing them in general. As far as possiible, some system 
"'rhereby the public health win be protected and the price not too 
prohibitive, has been sought for. Eventually the proper educa­
tion of the producer by means of visits from experienced men, 
schools af instruction, farmers' insNtutes and dairy meetings, 
and the enlightenment of the conisumer by public lectures an~l 
demonstrations, courses in public schools, visits to daky· farm3 
and reading of literature pertaining to the milk situation, will 
be the solution of this prab1em. 

EDUCATIONAL WORK. 

Education of the producer and conisumer along the right 
. lines, ratJher than the prosecution and payment of smal'l fines, 
will eventually result in the most improvement, and with this 
obj;e:ct in mind, the educationa'l factor has not been neglected. 

At a Pure Food Show held in Portliand under the auspice~ 
of the Civic Improvement League, I was given space for an 
·educati-onal ,exhibit on clean mi:lk. The extensiive preparation 
was amply repaid by the amount of inrterest taken by the many 
visitors to whom sudh facts as were demonsitrated were littlie 
known. Unsanitary and sanitary conditions, sediment in milk 
adulterants in milk and in stock food, food value of milk, the 
open, covered and h'oodied milk pail, constituents of milk, siepa-­
rator, silime, 1if e history of the fly, and prepared specimens of 
disease g,erms occuring in milk, as_ s,een under the microscope, 
were included in the ma~e-up of the exhibit. Bulletins were 
distribu,ted and names adlded to the maiiling list for future 
issues. 

At the Maine State Fair and at the Central Maine Fair, milk, 
er-earn and butter scoring contests wer•e supervis,ed by this De­
partment. The samples were scored and the detailed results 
sent to the producer. · Much interest was shown in the r•esult 
of the bacterial count. An exhibit of sanitary and unsanitary 
conditions, sediment in mi'lk, testing apparatus and fly breedi'llg 
stages and growiinig bacteria from milk were shown and dairy 
bulletins distributed .. 

At these fairs contests with single cows and groups of four 
cows, for milk yield in twenty-four hours and butter fat, were 
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supervised and the product tested. These contests, .while fair 
to all concerned, are of but little actual value owing to the 
fact that the animals have to be judged the previous day in the 
show ring. General excitement, irregularities in milking and 
feeding to influence the result of the tests or amount of milk, 
have not the best effect on the animals and for thes•e reason1s 
rri.any owners who wouild otherwise enter, rdrain from so doing. 

LECTURES. 

I was privHeged to deliver an address on "The Relati'on ,-f 
Inspection to the Milk Business" at the Farmers' Week exer­
cises at the Uruiversity of Maine. 

At the Pure Food Show in Portland a lecture entitled "Clean 
Milk and its Relation to Public Health" was given at an even­
ing session. 

At Thorne's Corner Grange an address on "Dairy Improve­
ment" was given at an all day meeting. Early in the year In­
stitutes at East Livermore and Minot Center were attendecl 
and addresses given. 

During the fall Institutes at Pittsfield, Fayette, East Wilton, 
West Benton and West Bath were conducted by you·r di·rection 
and at each an address was included. 

In December I was privileged to attend and address the 
Farmer's Night Schoo} at Greeley Institute at Cumberland 
Center where much interest was shown by the many questions 
asked. 

From time to time during my travels I have written articles 
for newspapers relatiV'e to conditions of miilk. 

The results of the hact~rfal count of the 84 samples of milk 
and cream exhibited at the State Dairy Conference are as fol­
lows: 

Bacteria per cubic centimeter. 

5 l 3 I 23 I 16 I 10 l 8 I 4 I 5 l 2 I 4 I 1 l 3 
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This variance of r,esults is in accordan~e with the many 
methods use.cl and when we note that only 8 of the samples 
received a perfect score on sediment it is not strange that the 
re91.1Jts vary. The use of the wide open pail was prevalent 
and it was only the immedi,ate cooling and keeping of the pro­
duct cold that kept the count ftiom going higher. This ex­
hibit is supposed to be indicative of the best methods of pro­
duction and in the varied 1results there is food for much thought 
for our dairymen whos,e object is to produce a clean, sanitary 
milk. 

It is planned to give the dairymen of the state an opportunity 
to have their milk tested for bacterial content by holding milk 
scoring contests in the communities when~ interest is eviden~. 
As a means of knowing exactly what degree of purity can be 
attained by the producer and as a basis for a fixed price fo,_­
his product the bacterial test is conclusive. It is hoped t!hat 
when the opportunities are given, dairymen, and especially thos~ 
delivering milk to consumers, will endeavor to ascertain their 
standing as dispensers of a proper product. 

The regular quarterly bulletins containing the results of analy­
sis and inspection of dairy products and numerous articles have 
been published. The mai'ling ,list of these bulletins is gradually 
increasing as the consumers become aware that the problem of 
better milk is worthy df their attention and help. 

In these bulletins the articles have been prepared with the 
object of en1'ightening all who are concerned in the production, 
distribution and consumption of dairy products under the fol­
lowing heads: "The Sale of Oleomargarine;" "Sanitary Dairy­
ing;" "Sanitary Conditions;" "Dairy Improvement;" "Facts 
about Milk;" "Sanitary Milk;" "Sediment in Milk;" "Pri~e 
and Value of Milk;" "Consumers' Responsibility;" "Cleanliness 
in Milking." 

Numerous fairs were vis·it,ed at your request and report,:; 
made as to the extent and quality of agriculturnl exhibits 
and other attractions. 

During the first two months of the year my time was given 
almost entirely to the examination and correction of weights 
and measures that had been received and to a complete rear­
rangement of and extensive necessary additions to the Weights 
and Measures law, which were eventually passed. 
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I desire at this time, to thank you for the courtesies shown 
iu my endeavor to cany out the duties of this office. The 
memlbers of the department and derical force, court officials, 
prosecuting attorneys and newspapers in all parts of the state 
have rendered valuable assistance. 

Respectful,ly submitted, 

RUSSELL S. SMITH, 

Dairy and Milk Inspector. 



REPORT OF STATE HORTICULTURIST. 

To the Hon. I. A. Robm-ts, Commissioner of Agriculture: 

I herewith submit my third annual report as State Horticul­
turist, for the year 1913. 

With the close of the 1913 fruit season, or at least that part 
of it which ,relates to the growing, harvesting and marketing 
of apples, we find many results which are of value in drawing 
our conclusions for the year. The most prominent and proba­
bly the most iimportant is the relatively small crop, not only in 
this state, but through the entire fruit section, which puts at 
rest, for the present, the constantly increasiing fear of overpro­
duction. 

Maine, with ani estimat,ed crop of 300,000 barrels for ship­
ment as against 618,247 barrels for 1912-13, has an approxi­
mate shortage of about 50 per cent. The prices for the season, 
however, have been much larger, averaging almost $2.75 a9 
against $r.50 for the preceding year, so that when the differ­
ence in the cost of production is deducted the net returns aire 
as good if not better for the grower. Such will undoubtedly Dt:l 
the case where appl,e storage is good enough for fruit to b"! 
held over for the advance in the market price which at present 
is so surely indicated. A great part of the shortage in produc­
tion may be attributed to the extre;mely cold and long con ... 
tinued stretch of lowery weather at the time of 0100m. 

On May 16th, at the Experiment Station at Orono, the ther­
mometer registered 26 degrees F., and the average minimum 
temperature for the month was 38 degrees. In June the lowest 
temperature was 34 deg,rees _F., with an average minimum tem­
perature of 46 degrees. The mean temperatur.e was 5 l degrees 
for May and 61 degrees for June. Cloudy and stormy 
weather prevailed more or less throughout this period 
to the detriment of pollenization and setting of fruit. 
A drouth in most sections during the summer, fol-





J>art of audience at the Oxford Bears Field Meeting a t orchard of Homer N. Chase, Buckfield, 
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lowed by warm rains during the regular picking period, com­
pleted a season wherein the weather played an unusuarlly im­
portant part in reducing what might otherwise have been a 
bumper yidd. Buit for th!e consoling fact that ,conditions in 
other fruit centers were much the same, so that the total yi,ekt 
was very materialily reduced, the season might have been very 
disastrous to many of the growers. 

At hand is the last account of sales from Simons, Shuttle­
worth & Company of Liverpqol, giving prices received from 
manr Maine packed apples. T:he figures compare moo-e than 
favorably with those received for apples from other sections 
and the following is a list of the best selling varieties from this 
state :-Fancy Spy, $5.64; Fancy Baldwin, $5.52; No. I Rhode 
Is1and Greening, $5.40; Fancy Golden Russet, $5.40; Fancy 
Stark, $5.28; Fancy Fallawatec, $5.16; Fancy Benton Red, 
$5.04. These ,apples will net the shipper a handsome profit and 
demonstrnte the fact that Maine fruit when we'll grown and 
packed commands a top figure on the market. 

One feature of the report · is the number of "slacks" re­
ceived. It is difficult to pack f:ruit so that it will stand up on a 
long shipment and extr·a care slhould be given to this part of the 
work. Better grading for size, better barrels, and a clearer 
conception of the amount of fruit to put into the bairre1, are 
controlling factors and can be greatly improved upon by our 
packers. If there ar-e too fow apples in the barrel, they wiU 
ratHe about as soon as any shrinkage occu:rs, bruiisinig many and 
seri'ously impairing the attractiveness. If too many apples are 
put into the barrel, they must he pI"'essed very hard. The skin 
of the fruit is tom, they fos,e thei1r elasticity .and deteriorate 
into a mass of pulp. The middle course, putting in the right 
amount, is the only onie which wiH insure uniform satisfaction. 

FRUIT GROWERS' ASSOCIATIONS. 

The work of the fruit associations has been very encouraging. 
Two new ones we1"e formed at Hebron and Waterboro, re­
spectively. The former was organized by Mr. Sweetser of the 
State Department and! is called the Indian Head Fruit Growers' 
Association. The latter is known as the Ossipee Valley Fruit 
Growers' Association. Both are composed of keen, up-to-date 

4 
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growers, and have accomplished much in the improvement of 
their methods of marketing. That their org;anizations will do 
much to improve their methods of production is doubtless true. 

Other sectians have requested information as to the necessiairy 
steps in organizing such associations and wiJll probably take up 
the matter in the coming year. We have advocated small or-· 
ganizations to start wi·th as we believe they make a more rap1d 
progr,ess in sernring a sol.id foundation updn which to build. 
Spirit is a big factor in the success of these bodies and. large 
numbers do not tend toward good spirit. The older associa­
tions have maintained their ·inter,est, enthusiasm and progress 
aind it is a ma·tter of pride that they compare favorably with 
those in other sections of the East. 

By Jrocation New England is an apple producing unit ·and if 
we secure a uniform series of local associations there is no 
rieason why they can not be united later into a large exchange 
similar to that of the Northwest. The growers of Oregon~ 
Vv ashington and Idaho have demonstrated the practicability of 
such a selliing agency for their fruit. The citrus growers of 
California have perfected an even better system of marketing 
and it is up to New England to put her fruit girowing upon a 
simiilar basis. There is no reason to doubt that such an organ­
ization would be successful. 

THE NECESSITY OF ADVERTISING OUR APPLES. 

The improvement that has been accomplished in the produc­
bon of a finer grade of fruit has heen especially noticed in the 
last f.ew years. In fact, ouir fancy apples compare v,ery favor­
ably with those of any other producing center. Maine appl·es 
have long been known for their fine quality and it is generally 
conceded that for certain varieties the naturaJl conditions of our 
state are unsurpassed. The fruit stands up well under long 
~hipments and will keep almost indefinitely when care has heen 
taken in the production and when picked at the right time arnl 
properly stored. 

The state law recently passed will go a long way toward pro­
moting better grading and packing and wiU protect the shipper 
of honestly marked product. With the enactment of this law 
we are far in advance of most other states. One of the thinga 
that we need, then, is a better method of selling our fruit and a 
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gr-eat amount of advertising. The success ,that has been at-1 
tained with other articles of food, many of which are inferior 
to the apple, l1eads to the belief that the greatest success will 
follow a general advertising campaign. 

Some time ago, 209 recipes, sh01wing the different ;ways an 
apple may be prepared for the table, were printed in "Bet­
ter Fruit," and presented in a striking degree the efficiency of 

1 this fruit as compa1red with other sorts. The consumption 
must be increased. To do this we must inteiiest the consumer 
in the apple, not only as a fruit but as a food as well. Each 
hion.l'sewife should_ hav,e a copy of those recipes, so that she 
may obtain the grieatesit variety and efficiency from the one 
fruit which stands out above all athers,-the apple. She must 
,team the value of a particular brand in apples as she does in 
flour, breakfast foods, etc., and to understand the diffierences 
in varieties, some of which are of exceptional quality' and 
some of which are poor. 

A year ago, the Initemational Apple Shippers' Association 
appointed an Advertising Committee with U. Grant Border of 
Baltimore, Maryland, as Chairman. The idea was to devise 
means of raising fonds for the purpos,e of advertising. After 
a good dleal of inivesitigation and conference with the leading 
growers throughout the country, they adopted the "Stamp Plan" 
for raising such funds. On August I st, of this year, the stamps 
were placed in circulation a1t1d each shipper was asked to place 
one upon each package he sienit out; a one cent stamp on a box 
and a two cent stamp an a barrel. This seemed to be the 
only plan whereby a shipper would benefit in proportion to his 
production. The success of the plan thus far points to au 
income with which a mammoth advertising campaign can be 
conducted and it is siafe to predict that the results will exceed 
anything of the kind ever attempted. 

Apple literature has been published in thousands of papers 
throughout the country and booklets containing "197 Ways f 
Preparing the Apple" have been sent into thousands of con­
sumers' hames,. Mr. Border wrote Mr. Merrill of the Auburn 
Fruit Growers' Association that these books could be purchased 
at ten doililars a thousand or one cent eaoh, thus making it pos­
sible for grocers and fruitmen to supply them to their customers 
at a nominal expense. Growers also could put a copy in 
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each of their Fanoy and No. I barrels. Some such plan must 
be adopt,ed to insure a greater consumption and one that will 
keep pace with the ,ever inareasing production. Maine growers 
should take hold of this movement in earnest. It is a business 
proposition. 

STORAGE. 

A bilil was presented before the last legislature asking for a 
small apprdpriation to investigate proper storage for Maine 
conditions. Unfortunately, this biH failed to pass, so that we 
will have to wait until later, befoTe proper attention can be 
directed towards this most important question. 

Many of the growers have good cel'lar storage and have 
rncoeeded in preserving their- fruit with ,little loss, until such 
time as they see fit to put it upon the market. These cellars 
are usually some distanoe from the railroad and unless weather 
and road conditions a:r:e favornble, it is impossible to make 
shipments at the exact time desirable. 

In Nova Scotia lar-ge storage houses have been built along 
the railroad/ and are operated co\operatively by the gnower::;. 
These cost but a small sum,-from $3,000 to $8,000, according 
to the capacity of the hous,e. Th·e capacity varies from 3,000 to 
20,000 barrels. The fruit is hauled there at the time of pack­
ing, put in the cellar and left until ready for shipment. It is 
then taken to the packing room, graded, packed and shipped. 
Such storage has its •drawbacks, especia:lly during a fall such 
as we have just had, when the weather was warm and some 
sort of cold sitornge such as brine or ice was necessary to main­
tain a low temperature. During average seasons, cellar storag,:: 
has great value undoubtedly, and if houses could be put up at 
railroad stations in our towns where 5,000 to 20,000 barrels 
a·re shipped annuaHy, they would give the growers more inde­
pendenoe :in disposing of their product. At present they are 
almost absolutely in the hands of local buyeirs, with only the 
business competitiol11 between firms to keep up the price. They 
hav,e the option of selling to local buyers, or to commission 
men here and abroad. In the latter case, it takes years to 
understand the desirable methods of handling, to get an insight 
into market conditions, and to become acquainted with reliable 
firms. 
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Associations are not handlicapped to such an extent, but 
even they have to dispose of the greater part of their crop be­
fore ,extremely cold weather sets in. 

The passage of this bil:1 would have set in motion the wheels 
of an inv,estigation which undoubtedly would have proven of 
greatest value to the growers. 

A committee on storage has been appointed by the Pomo­
logical Society to look into this question and find out as much 
as possible concejl'ning a solution of it. Their report at the 
next annual meeting of the society should prove interesting. 

ORCHARD INSPECTION. 

Because of ou;r lack of sufficient force, this phase of work 
has necessarily been more or 1less neglected. As much time a3 
was possible, however, was devoted to this inspection, which 
often was done in connection with other work. The number 
of people who are spraying their tr,ees has materially increased 
and the gnowers are showing a keener appreciation of the ne­
cessity and value of this work. They ar,e also r,ealizing that in 
order to successfully combat orchard pests of vairiou,s kinds they 
must be more careful and thorough iin their applications and 
the work must be dbne 1within a relabively limited period. 

Great quantities of loose bark have been carefully removed 
from old trees this y,ear and the work of removing canker has 
been more thoroughly and efficiently carried on. More prnning 
has been done, especially in opening up the trees so that there 
is better aeration, mor-e sunlight and better shape to the trees. 

Our orchardlists are paying more attention to orchard fertiliza­
tion and beginning to realize that in order to have our fruit well 
colored and of a clear, healthy finish it must be fully matured. 
The importance of proper fertilization cannot be .overlooked in 
this accomplishment. Too much nitrogen delays maturity; too 
littJ.e nitrogen decreases siize; a happy medium, therefore, is 
necessary and each man should do more or l1ess experiment 
work in order to undlerstand just what is required under his 
conditions. It is safe to say that the question of production is 
of far greater value to us at the pr-esent time than is the ques­
tion of ma;rketing and we must ghze our orchards better care 
if we are to pmduce fruit that will successfully compet~ with 
that of other sections in the futur,e. 
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SCAB. 

While it has been generally believed that early infections of 
scab have been due to the spores which come firom the leaves 
under the trees, we know now through the work of Dr. Morse 
at the Experiment Station that such infoction may also be traceJ 
to those spores which have gained a foothold on the twigs arrvl 
water sprouts. In a great many places such infected twigs 
were discovered last summer, ma~nly on the McIntosh, Fameuse 
and Milding. Experiments have shown that th1 dormant 
spray of lime-sulphur is very essential under these conditio:1s 
and that later applica.:tions without it are not entirdy efficient. 
The general damage done this year by the scab is not as great 
as h:as been the case in many prevfou.s s.easons, particularly 
that of last year. T:his may be attributed to a great extent to 
weather conditions which were not advantageous to its growth. 
Trees showing the largest amount of infection were usually in 
orchards where the damage last year was very great and where 
many apples, together with the foliage, were left on the ground. 
Trees that were thick and covered with numeroos and large 
leaves suffered more than those well pruned. 

Scab was present in some orchards wher,e thorough spray­
ing with lime-S1Ulphur was done and it has led more or l,e3s 
definitely to the conclusion that :lime-su1phur in itself is not 
sufficient and that it must be supplemented by some oth~r 
material,-i. e., bordeaux mixture. Bordeaux mixture causes 
russ,eting o,f fruit and burning of foliage when applied after 
the petals fall or later in the season. Consequently we have 
recommended the use of bordeau.x at the time the blossom 
buds are showing pink and lime-sulphur for the dormant spray 
after the petals fall and any applications thereafter. 

SAN JOSE SCALE. 

The appearance of new areas affected with San Jose scale, 
within the borders of the state, has· been noted by this Bureau 
during the past year. A serious infestation has been discovered 
in a previously thriving peach orchard, owned by H. P. Abbot 
in the town of Eltiot. In August, some twelve trees were founicl 
dying and the scale was abundant on both l,eaves and fruit, as 
well as on the woody portions of the trees. In this case, all 
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infested trees were ordered burned at once and a careful watch 
will be kept on the fruit trees in that vidnity. 

This infestation would seem to indicate that the fruit inter­
ests of the state were seriously threatened by this destructive 
,pest, for there are several localities in the state ,where trees 
have been killed by this dreaded scale. A careful review of the 
cases which have come to the observation of this Bureau shows 
that all orchardists and nurserymen mu.st be on the alert for 
the_ appearance of this apparently' insignificant little insect. 

However, there is an encouraging factor which needs to be 
brought to the· attention of fruit men. So far as can be de­
termined, a:1:1 infestations of San Jose scale have developed 
from stock carrying the scale at the time it was shipped from 
the nursery. 

In no instance where serious cases have been noted do we find 
that consecutive trees in a row are the ones that are affected. 
Invariably, the dead or dying trees are found scattered over an 
area represented by a setting of trees from some one particu­
lar shipment of stock. At Cornish, in the orchard of Roscoe 
Pease, two apple trees were reported! as infested with scale, by 
gypsy moth scouts in 1908. This orchard was not visited by a 
representative of this Bureau until the summer of 1913. A 
careful inspection was then made and scale could be found on 
only three trees in the entir-e orchard. Thes,e trees set fifteen 
years ago 1were ,dly,ing from the effects of the scale infestation, 
but no other trees carried even scattering inct'ividuals, as far as 
could be determined. The conclusion to be drawn is that these 
trees were affected when they left the nursiery and that condi­
tions were not favorablie for the spreading of this trouble to 
trees not infested when they left the nursery. Other infesta­
tions, such as the one in the large plum orchard of George 
Wiseman, Lewiston, bear out these conclusions. There is 
every evidence that the scale is not spreading to trees that ad~ 
join, but is developing on those trees whiich may have 'been 
infested when they left the nursery. 

Seriously affected trees should be cut and bumed, for there 
is little hope of making vigorous specimens from trees so handi­
capped, as are many of those which have come to our attention. 

Temperature ranges seem to have some effect on the way. 
the scale iincreases. While it is known that in the southern 
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states, at least four generations are common in a single year, 
it is doubtful if we have more than two generations annuaHy 
in the most of this state. Conditions seem to be much more 
favoraJble for the scale in York County than farther north and 
this might well be explained by temperature conditions. 

San Jose scale has been found at Northeast Harbor, but it 
was dead when discovered. The infestation at Lewiston is the 
most northerly location of any living San Jose scale now being 
observed by the Bureau of Horticuhure. 

The orc'hardists are advised to make a most careful inspec­
tion of all nursery stock which they con template setting. All 
mf ested trets or plants should be destroyed by fire. The scale 
is so minute that the ordinary observer may not recognize it, 
so it is important to apply the dormant spray to all tr,ees to 
help iin the control of this elusive and destructive pest. 

BROWN ROT OF PLUM. 

This disease has been known for about 60 years and has 
been a cause of great loss of stone fmit in the east. It i:;; 
especially bad when the weather is muggy and overcast. Prac­
tically no variieties are exempt from attack, although the smooth 
skinned fruits are more susceptible than the fuzzy sorts. Usu~ 
ally the damage is not done until the fruit is half grown, but 
during many s,easons the injury occurs during the blooming 
per,iod or shortly after. This is usually noticed by the mummi­
fied fruit remaining on the tree. The disease first shows itsdf 
by dark ... colored spots which increase in size untiil the whole 
fruit is involved. Shrinkage does not usually occur until the 
rot envelops the entir;e fruit, consequently there is little changl'! 
from the natural form. As the spores pass the winter on the 
mummified fruit, it can be readily appreciated that this fruit 
should be entireJy cleaned up. If the fruit has been allowed 
to decay on the tree, withaut doubt many of the bud scales and 
twigs are infected with spores which w.ill begin growth as soon 
as conditions are favorable. Spores may be blown for a long 
distanc•e or carried by birds and insects. 

A dormant spraying of lime-sulphur, foHowed by a summer 
spraying at -the tiime blossoms are falling, using seH-boHed 
lime-sulphur or a very dlilute form of commercial lime-sulphur, 
wiU aid greatly in its control. 
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APPLE TREE TENT CATERPILLAR. 

The general appearance of this caterpillar is so familiar to 
people in general, it seems hardly necessary to go into detail 
regarding it. However, the enormous damage to our trees thi3 
spring gives just causei for more or les,s amciety concerning 
future depredations. Without doubt in the course of a year 
or so the parasites will onoe more have it under more or le;:; 
control, but this is surmise. Indications at present point to an 
infestation even greater than we have had before. 

'Bhe egg clusters extending around the twigs in an irregufar 
band! about one-haH to one inch in length are so conspicuous 
that they are familiar to nearly every one. There are about 200 

eggs in each mass and they are so glazed over with a brow:nish, 
gluey substance that they glisten brightly in the sunlight. These 
eggs are laid in the fall. 

The caterpillars are from one-half inch to two inches in 
length and of a blue-black color. They are thinly covered with 
yellowish hairs and are distinguished by a white stripe down 
their backs. They hatch from the eggs during the last of April 
or the first of May and commence feeding upon the budding 
leaves at once, oftentimes being so numerous that the trees fail 
to obtain a start. They become fuH grown in from five to six 
weeks, after which they spin a cocoon and remain in this stage 
about three weeks. The adult moth is fairly heavy-bodied', of 
a reddish brown colo[', wi1th two white bands abHquely across 
the wing,s. The females have a:bout one and one-half inch 
wing expanse. They mate soon after they emerge from the 
cocoons and a little later they lay the eggs on the twigs. 

It is generalily considered that the use of two and one-half 
pounds to three pounds of arsenate of lead with 50 gallons of 
water, applied at the time that the blossoms are showing pink, 
will effectually control this insect on the apple tree. There is 
oftentimes, however, not enough foliage at that time upon which a 
sufficient amount of lead can be applied to poison the entire 
infestation. As we have found in demonstration work, the 
most efficient manner of handling this pest is to apply a dormant 
spray; either one gaHon of .lime-sulphur to ten galtlons of water, 
or ten pounds of soluble sulphur to 50 gallons of water. W'hen 
thoroughly done, this will completely control them and none of 
the •eggs wHl hatch. 
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. 
PEAR SLUG. 

The skeletonized appearance of pear, cherry, plum and other 
fruit tree leaves is often due to this slug. It works on both the 

.upper and lower surfaces of the leaves. 
The adults appear in the spr-ing and lay the eggs usually in 

June. The eggs hatch soon after aind commence feeding upon 
the leaves. When present in large numbers, they soon cause 
the leaves to become brnwn and the trees look as if fire had 
swept through them. The adult fly pushes the ovipositor under 
the surface of the leaves, making a shallow oival-shaped pocket 
in which to place the· egg. The tissues of the leaves are S'.:> 

cut that there is no danger of their growing together and press­
ing the egg, or preventing the escape of the larva. 

The }arvce are yelfowish white at, first, changing to a dirty 
green as soon as the sHme spreads over the bodies. The eggs 
require two or three weeks to hatch and the larvce mature 
about 25 days after hatching. After several molts th'ey 
cease feeding, drop to the ground and work their way into the 
so,il. After the last molt they do not assume the slimy protec­
tion and become yellowish orange in color. 

In controlling this pest, hellebore and black leaf 40 have 
proven the most efficient. Each will do satisfactory work and 
will not injure the foliage, but the former is much cheaper. 
Arsenate of lead ,is cheaper than either but is a slower acting 
poison and may i,njure the foliage to some extent on the cherry. 
Arsenate of zinc is almost certain to burn the foliage. Solu­
tions : Helleibore, one pound to 50 gallons of water; black 
leaf 40, one part to 100 parts of water. 

TH~ GOOSEBERRY FRUIT FLY. 

Pr·emature ripeniing of currants and gooseberries is of ten­
times due tJo the attack of this insect. The first indication of 
injury is a smaH spot on one side of the fruit where growth 
has apparently ceased. Later the fruit becomes duU, matures 
ea11ly and, upon examination, reveals a dark spot on the interior 
which proves to be a small footless grub. The fruit dro:ps to 
the ground, causing· a shortage of sometimes three-quarters of 
the crop. 
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The .adult fly emerges during the early summer and soon 
after the females ,commence depositing the eggs. One f emaie 
may lay as many as 200 eggs during the season, depositing but 
a single egg in a frU1it. The fly liights on the fruit, seeks a de­
sirable place, pierces the fruit with her ovipo1sitor and pushes 
the egg undler the skin. After hatching the grub commences to 
feed and travel through the fruit, turning finally into the inte­
rior and entering a seed. After growing too large for one 
seed, it binds sieveral togerfher and continues to feed on the-ir 
contents. Occasionally they leave the fruit before it draps, 
but more often they remain until afterwat1ds. They enter 
the soil at about one-half inch in depth where they form cells 
and transform to pupre in ,which stage they pass the winter. 
Their habits are very s1imilar to those of the apple maggot. 

Poultry running between the rows aid in suppressing their 
work. Late and early cultivation a!lso cause their destruction~ 
1.vhil'e a muldh in the spriing prevents the flies from gaining the 
vines. 

A sweetened poison spray-sugar three pounds, arsenate of 
lead four ounces, water five gallons-seems to attract the fly, 
but it is often necessary to make a number of a:ppHcations. 

GREF.N APPLE APHIS. 

A careful examination of the young twigs and water sprouts 
of apple trees, during the winter monfhs, often show great 
numbers of tiny, black, oval eggs. Such eggs are found to be 
those of the green .aphis which have been laid 1Jhere in the tall. 
Although great quantit!ies of these are often found, it is gen­
erally consideTed that only about one to five per cent. of them 
are able to wiithstand climatic conditions in the East and that 
tJhe rest never hatch. 

The hiistory oif these insects is interesting. The young which 
hatch from t~e eggs in the spring give iiise to all succeeding 
generations and are termedi "stem mothers" when fully devel­
oped. After hatching, tJhey work upon the newly opened buJs 
and tender leaves. Every stem mother wh1en ful'l grown gives 
birth to living young without any intercourse with the male. 
Very few of the second generation have wings. The succeeding 
broods develop a large percentage .of winged females which are 
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larger than 1Jhe stem mothers and usuaHy. lighter green in 
color. This is the migratory form and furnishes the principal 
means of dlistribu1Jion of the insect. In the fall the female£, 
instead of producing their own kind, give birth to true sexual 
form male and female. These mate, after which the new 

' females lay the eggs on the twigs. 
A great deal of work has been given to the besit method of 

controlling this pest, w~th more or les'S success. As a general 
thing, tne best spray mixture in use at the present time is black 
leaf 40, combined with siufficient soap solution to render it 
properly adhesive. It has been found that the t 1ime of day ha~ 
a great deal to do with the efficiency of the materia;l. Cloudy 
days, when th~ humidity ·is high, and late afternoons, are gen­
erally considered the best times for applying the material. This 
is due, no doubt, to the reLatively small amount of evaporation 
gomg on a:t that time, as rapid evaporation has a tendency t· 

reduce the effectiveness of any contact spray. 
Tobacco stems, kerosene emulsion, whal,e oil soap and even 

ivory soap, ~ave produced good 1results when properly applied. 

THE SHOT HOLE BORER . . 

Upon examination it is freque1111:ly observed that many of 
our trees hav1e been perforated with very small holes, not more 
than a twentieth of an inch in diameter. This infestation is 
more commonly observed on the less vigorous lrimbs of large 
trees. However, negl1ected young trees are often in the same 
condition. It is an indication of the presence or rather the 
work of the shot hole borer, a minute beetle about a fifteenth 
of an inch }ong. Many of the Gregory orchards this year were 
infested with this beetle and are in a fair way to be killed un­
less SiOmething is done to prevent further depredations. Each 
hole represents 1the exit 'hole of the beetle andl leads to a short 
channel usually runn'ing with the grain of the wood, from each 
side .c~f which burrows lead off at right angl,es which gradually 
enfarge and terminate in a round ceH. 

The grub of this he1etle 'hatches from an egg which has been 
de;posited ~n t'he main burrow and the smaller channel is due to 
his work. The increaJSe in fu·e si21e of the branched channel is 
due to the increase in ,the size of the grub which has been feed-
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ing upon the sap wood. The cell is made by the full, matured 
grub, in which it transfers to pupa. Eventually 1:he beetle 
emerges from this pupa and after a short time cuts its way 
out through the bark. As each of the sma:11 channds represents 
an individual grub, the number of holes is apt to be l'arge. 

Trees that aTe ~rifty are less subject to harm from this 
insect, inasmuch as the freiely moving sap tends to flood the 
burrow, either d'e,sltlroying the borer or driving out the beetle. 
Infestations may occur in vigornus trees, however, especially 
in blocks ~here there is mor-e or less dying wood, because of 
their t~ndiency to overirun the Hmilts of their original points of 
attack. 

The tendency to leave the brush from pruning operations 
under the trees, aids them greatly in their propaga:tion ; conse­
qu1entil,y, it should be removed and burned as soon as possible. 
If an entire tree, whether large or small, should become in­
fested, it shoulld! be cut diown and bu,rned, as this prevents 
spreading 'to other trees. Vigorous trees, as has been said, are 
not as susceptiible, consequ~ntly applications of f erti1izer and 
pruning, when proiperliy don1e, afford a means of protection. 
Wihitewashing the trees also is a preventiv,e measure. All trees 
should be watched carefUiMy from year to year and, if any 
evidence of this insept is discovered, car,e should be taken to see 
that they ar-e pmperly looked after. 

'l'HE APPLE MAGGOT. 

In this 1insect we have had a seriious enemy during the past 
season. In sections of Cumberland and Androscoggin counties, 
practically all of the Spies, together with many of the sweet 
applies, have been a complete failure because of this pest. 
Other counties. have suffer~d in a smal1ler way. Where the 
faUep fruit has been conscientiously picked up for the past 
few yea:rs and where cultivation is being practiced, the damage 
has been reduced considerably, but even here it is apparent 
when the orchard is located in the immediat1e vicinity of one 

. which is being generally neglected. Further investigation of 
the habits of this pest is needed in ortler to find some means 
of control which is more satisfactory. 
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Best results have been obtained where clean cultivation ruts 
been practiced up to the first of July, owing to the early plow­
ing disturbing the pupre buried in the top soil. 

This is espeaia!lly true where some of the fall fruit ( wind­
falls) has been picked up beforie it has lain upon the ground for 
a long time. 

NEW FORMULAS. 

Woolly Aphis (M. A. Cadoret, France.) 

Lins.eed oil . . . . . . . . . . . . . . . . . . . . 7 pounds 
White lead . . . . . . . . . . . . . . . . . . . r r-2 pounds 
White zinc . . . . . . . . . . . . . . . . . . . r pound 
Turpen tine . . . . . . . . . . . . . . . . . . . . r pound 

Boil lead, zinc and oil ten minutes, cool, add the turpenitine. 
Paint wou:nds in spring and faH. 

Fruit Flies (Berlesse) 

Molas.ses ..................... . 
Arsenate of potash ............ . 
Water ....................... . 

20 pounds 
4 pounds 

20 galLons 

Fruit Flies ( De Cillis) 

Mola:sse,s ..................... 130 pounds 
Honey . . . . . . . . . . . . . . . . . . . . . . . . 62 pounds 
Glycerine . . . . . . . . . . . . . . . . . . . . . 4 pounds 

. Arsenate of soda ... ,• . . . . . . . . . . 4 pounds 
Water . . . . . . . . . . . . . . . . . . . . . . . . 20 gallons 

SMALL FRUITS. 

Weather conditions were as unfavorable to some of the sma!l 
fruits as they were to the apple. S1:lra\\nberries in particular 
suffered from the extreme drouth, with the result that the lat­
ter part of the crop was almost a failure. Many of the berries 
dried on :the vines and, in some cases, the v;ines themselves 
\dthered and finally diied. The ,early berries sold at the top 
price, as usual, and some of the growers in the southern part 
of the state obtained as high as 20 to 23 cents per quart basket 
t'l the Portland market. 
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' The Glen l\,fary withstood conditions better than most other 
varieties and demonstrated again its worth a8 a suitable 
variety for this state. 

Some of the growers have systems of irrigation, mostly of 
the overhead type, which a:re not on1ly satisfactory, but are 
becoming almost necessary in the production of this crop. 

Mr. Stantial of Belfast has produced' a new variety which he 
believes wiH be of ,great importance. In his experience it is 
entirely satisfactory, not only as a producer, but as a potlenizer .. 
\Vith the Haverland it is particularly successful in increasing 
the length of the picwing season and in increasing the amount of 
the crop. Other berries new to the state, but imported from 
other sections, have found favo1r and may prove valuable addi­
tlons to our present varieties when they have received a more 
extended tr.ial. The new plantings were more or less retarded 
by the adverse weather, hut began to show improvement later 
on, so that at the end of the growing season they compared fa­
Yorably with the stand of previous years. 

There was very little rust and practically no serious infesta­
tions from insects. Most of the growers are spraying thorr­
oug;hly a:11/d giving good culture. It is found that pick1ng the 
blossom buds the first season aids materiiaHy in the development 
of strong, vigQrous viines, owing to the conservation of the 
growth otherwise put forth to produce pollen. 

Raspberries, blackberries, currants and gooseberries were 
· better adapted to withstand the adverse conditions and in gen­

eral did very wel:l. No new varieties of importance were noted, 
though the St. Regis and other everbea~ing sorts were favor­
ably spoken of. 

Some of the older beds o•f raspberries have become infected 
with crown gall to such an extent that they will have to be 
removed and new patches p1anted elsewhere. 

The Chautauqua gooseber•ry brought about two to three cents 
per quart mare than the Downing, its chief drawback beirig 
slowness of growth. 

· The Red Cross and Fay's Prolific currants continue to rule 
the favorites among tihe currants, but it would seem that either 
courld be improved upon. 

Laibor at ·reasonaible rates and in larger amounts is necessary 
to greater development in the small fruit industry, especially in 

those districts that are thinly populated. 
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FOREST INSECTS AND DISEASES. 

Spruce Bud Worm. 
The increase in numbers of this insect, during the past <three 

years, has given just cause for alarm among the owners of 
spruce, fir, larch, hemlock and white pine. We are constantly 
receiving letters from wi1ld land owners and particularly from 
owners of summer camps who are dependent upon the beauty 
of their trees for a large part of their summer business, telling 
u~ of the enormous damage being done to their trees by this 
most serious pest. Many of the ,islands along the coast seem 
to offer particular inducements to this insect and here we find 
them especialily abundant. · Along the highways in every part 
of the state, evidence of their work is plainly apparent. 

During the latter part of this season, parasites in the form of 
spiders have accomplished a great deal in controlling them anrl 
it is to be hoped. that in another season we will find they have 
been more or less exterminated. 

The oaterpillar begins feeding when the growth starts in th•~ 
spring and becomes matured about th,e middle of June. It then 
transforms into a dark brownish-black chrysalis, emerging abont 
ten days later into a small grayish-brown moth. The flight of 
these moths continues from the latter part of June up to the 
latter part of July, dtming which time they deposit their eggs 
iu small oval patches on the side of the needle. These 'hatch 
in about a week and feed on the terminal shoots of the branches 
for a shoirt time before hi•bernating as small caterpillars in a 
shelter near the bud. The larvre are about four-fifths of an 
inch long, reddish brown in color, with small, light reddish 
spots. 

In the woodlands we must depend upon parasites for their 
control, but in groves or where the trees are particularly valu­
able a bette1r and most efficient me:thod would be to spray with 
arsenate of lealdi, two and one-:haH pounds to 50 gallons of 
water, as soon ias the new growth starts in the spring. Birds 
and other parasites also control them to a certain extent. 

Blm Leaf Beetle. 
In addition to the work done in York and Cumberland coun­

ties during the past few years, new and relatively large infes-
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tations have occurred in Androscoggin, southern Oxford, Saga­
dahoc, eastern Kennebec and southern Franklin counties. In 
and about Auburn particularly the damage has been great anrl 
some of the elms have been ,completely defoliated because of 
them. 

The skeletonized brown appearance of the foliage of an 
infested tree in summer is very striking. The parent beetle is 
about one-fourth of an inch long and the color varies more or 
less during the life stages, being greenish yellow at the time of 
emerging from winter quarters and deepening into a redid~sh 
yel'low as they grow older. The eggs are deposited in irreg1.1.­
lar rows of from five to 25 on the under side of the 
leaves. When hatched the grub is about one-twentieth of an 
inch long, with a dark yellowish skin, the yellow color becoming 
more prominent as they molt. The full grown larva is about 
one-half an inch long. The winter is passed by the beetle in 
attics, sheds and other sheltered places. With the warm weather 
in spring, they emerge from their retreats and early in May 
the beetles fly to the trees and eat irregular holes in the foliage. 
Egg laying continues for four or five ,weeks, dur,ing which time 
the beetles consume a large amount of foliage and may deposit 
as high as 600 eggs. The gruhs emerge about the middle of 
June and feed on the under surfaces ,qf ·the leaves, which they 
skeletonize in a short time. The growth is completed in about 
two to three weeks, after which the grubs descend and seek a 
place in which to pupate. If the leaves are thoroughly sprayed 
with an arsenical poison early in <the spring, when the beetles 
be~in to feed, man~ of them wHl be poisoned and without 
doubt this is the best method of control. The local spread of 
the heetl,es is slow and remedial measures should be practiced 
as soon as their work is observed. Thus far the parasites have 
not been very efficient in checking their depredations. 

Borers. 

Borers of varfous kinds infesting shade trees have been dis•­
covered and sent into the office from time to time, but their 
work has not been more pronounced than in previous seasons. 

5 
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Chrutnut Bark Disease. 

This fall an infection of this disease was discovered in Au­
burn by the U. S. Department of Agriculture. It is probably 
the most 11JOrthern infection and shows the adaptability of this 
canker to vanied cfimatic conditions. The number of chestnut 
trees in the state is not large, nor are they dleveloped for 
economic purposes to any great extent. Nevertheless, those 
that we have shou~d be preserved and care shou1ld be exerciser! 
in stamping out this disease before it gains a larger foothold. 
When the spores of ehis fungus gain entrance into a wound 
on any part of the trunk or l1in1bs, they commonly give rise to 
a spreading canker which :.oon girdles the tree. In many ways 
it resembles some forms of apple canker, only it is more de­
structive. The bark cambium and even the outer layers of sap 
wood are destroyed. If the trunk is infected the entire tree 
<lies; if the smaller branches, only those portions beyond the 
point of attack are ki1llecl . The canker t11sually shows in the 
form of clea<l', disco1orecl, sunken areas wh1ich later become 
covered with orange or reddish brown spots about the size of 
a pin head. Under clamp c0i11<li.tions spores are freed and may 
be carried by animals, insects and other agencies to other trees. 
Small infections may be cut out, care being taken to use sharp 
tools and to disinfect the wound after the operation. In case 
of heavy infections, trees shou'1d be cut dbwn. About the only 
remedy that woul'cl be efficient would seem to be the breeding 
of resis,tant s-tock. 

White Pine Blister Rust. 

So far as we have been able to determine, this rust has not 
ga!ined enhance into the state and it is to be hoped that -it will 
never infect om white pine, as they form a large percentage 
of our forest wealith. Should anything be discovered we hope 
the Department will be ootified at once. 

APPLE PACKING SCHOOLS. 

Early in the year, Harry Conant of East Hebron suggeste,i 
that the Department hold a three days' school at East Hebron 
Grange Hall to demonstrate packing in boxes and in barrels and 
to give a series of talks upon matters pertaining to the fruit 
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business. A 'little later a request came fmm W. H. Conant in 
behalf of the growers of Buckfield for such a meeting and still 
l~ter a request from Mir. Yeaiton for one in South Paris. 

The fir,st school was held in South Paris, Feb. II-I4; the 
secon:d was at Buckfield the following week for four days an1 
the last at East Hebron, Feb. 25-27. These schools were a 
distinat succe.ss and the 2 I 2 growers who registered for the 
three meetings ·expressed themselves as much pleased over the 
work. The average daily attendance was about 25 and many 
of the grower,s were present throughout the meeting. 

In detail the work cons.isted of instruction in grading fruit 
for box packing, the proper way to naH up a box, the methdd of 
placing ,the papers in the box, adaptability of various packs 
and their cons·truction, most efficient way to wrap apples and 
the manner of putting ion the cover and storing the box. Dem­
onstrations were given in facing, wrapping, tailing, pressing, 
heading, and nailing the barrel fruit, showing the proper meth­
ods and improper methods of doing each of these operations. 

Short talks were given at various times upon different phase;; 
of orchard management. All who were present were given the 
opportunity to practice what had been given them in the way of 
instructioff. Many acquired considerable proficiency in the 
work. Many ladies as well as men attended the school, 
especia'lly at Hebron, and, as a general thing, the ladies ac­
quired the knack of packing much more quickly than the men. 
A few boys were also present and showed that they wer~ 
greatly interested in the work. 

The apparatus and various .supplies, including paper, boxes, 
presses, packing talJles, hammers, nails, etc., were furnished! by 
the Department, which also share1d in the expense of obltaining 
the fruit. The ha;ll and the janitor service were furnished by 
the local men. Mr. Yeaton, Mr. Sweets•er and myself under­
took the work of instn1ction. 

The great interesit in 1these meetings shows the importance of 
the work and they will be continued rtext season as already 
many applications have been sent in. They afford a speci:11 
opportunity for discussion along alil lines pertaining tc fruit 
growing and fruit marketing, so that irt is worth while for 
those growers who already have a fairly clear conception as 
to grading anid' packing. 
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WESTERN MAINE FRUIT GROWERS' CONFERENCE. 

The greatest fruit institute ever attempted in this state was 
held in Aulburn, March II-I2. The meeting opened with a 
large and enthusiastic gathering of fruit growers and both the 
enthusiasm and the number of gri~wers increased as the meet­
ing oontinued. Au burn Halil was used for the institute and 1ts 
floor capacity was strained to the utmos1t to accommodate tht 
audience. Around the outside of the hall were booths with 
nursery stock, spraying machinery, spraying material, machin­
ery for evaporating apples, pruning tooLs and other orchard 
apparatus. Among the concerns present were Brackett, Shaw 
& Lunt of Somers1worth, N. H., FroS't Insecticide Co. of Ar­
lington, Mass., Haskell Seed & Implement Co. of Auburn, 
Bowker Insec1ticide Co. of Boston, Mil'liken & Philbrook of 
Portland, Harrison Nursery Co. of Baltimore, Md., Hom~r 
Chase Co. of Auburn, and others. Box fruit was supplied by 
the Oxford Bears Fruit Growers' Association of Hebron and 
arranged very attractively on the stage in front of the speakers' 
desk. Barrel fruit was supplied by Fred Ricker of Turner and 

' flowers and ferns by Saunders, the florist of Lewiston. Very 
appropriate buttons were supplied to those registering for tihe 
meeting and commanded universal approval. 

THE PROGRAM. 

Tuesday~ March I I-I I A. M. 
Apple Packing Demonstration, 

H. P. Sweetser, Asst. State Horticulturist 
Inspection of Sprayers and Material 
Sprayer Demonstration 

Address, 
Spraying, 

IP. M. 

Hon. J. A. Ro1berts, Commissioner of Agriculture 

H. L. Frost, Arlington, Mass., Pres. Massachusetts 
Fruit Growers' Association. 

Extension Work in Oxford County, 
G. A. Yeaton, In Charge Demonstration Orchard 

Farms 
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Intermission, ten minutes. 

Gypsy Moth in Maine, Illustrated Lecture, 
Major E. E. Philbrook, Special Field Agent of 

Moth Work. 
General Discussion. 

Supper 
Music 

6 P. M. 

Toastmaster, Tascus Atwood. Toasts by Mayor 
Williams, Governor Haines, Mayor-elect Fowles, 
Howard Keyser, Harrie Webber. 

Wednesday, March I2-9 A. M. 

Round Table, Conducted hy A. K. Gardner, State Horticulturist 
Discussion: Pruning, Planting and Care of Young Trees, 

led by Homer N. Chase, Auburn 
Marketing, 

Edgar W. J. Hearty, Boston, Mass., Pres. Boston 
Division N at'l Ass'n of Commission Merchants. 

Selecting Apples for Show and! Discussion of the Score Cards, 
Prof. E. F. Hitchings, University of Maine, Orono 

IP. M. 

A Beginner in the Orchard, 
Prof. A. N. Leonard, Bates College, Lewiston 

Pruning, wi~h Special Reference to Summe·r Pruning, 
F. A. Smith, Ipswich, Mass. 

Round Table~continued. 
Discussion : Cultivation and Fertilization, 

led by Geo. A. Yeaton, N 011way, :in charge Demon­
stration Orchard '\'\' ork, Oxford County. 

Discussion: The Package-Facing, Branding and Perfect Pack, 
led by Howard L. Keys1er, Greene, Pres. State 

Pomological Society. 
Discussion : Co-operation, 

led by Wilson H. Conant, Buckfield, Pres. Oxford 
Bears Fruit Growers' Association 

General Question Box. 
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Conclusions of the Meeting. 

Great praise is due Homer Chase for his indefatigable efforts 
to make the meeting a success. Those pres,ent were amply re­
paid for any sacrifice they had to make in order to be present, 
"in the way of valua:ble instruction and encouragement in the 
work. The speakers were first class and presented a great 
many points that were worthy of deep consideration. The dis­
cussions were general, keen, and abounding in vital, practical 
ideas. One of the best testimonials of the meeting was that it 
was the concensus of opinion that a similar one should be held 
next year. The attendance was 362. 

NURSERY INSPECTION. 

Nurseries, or other places where plants are grown and of­
fered for sale, must be inspected annually. If no dangerous 
insects or fungous diseases are found, a certificate of inspection 
is given which al.lows the owner to ship his plants. 

The lww relating to this matter is given in Chapter I 5, Public 
Laws of 1907, as amended in 1909, 191 I and 1913. 

The same general condition was found this year as in pre­
vious seasons. From time to time and in various. places, it has 
been necessary to condemn certain individual specimens and in 
a few instances the cert~ficate has been withheld, pending care­
ful spraying or removal of infested areas of plants. The ro:5e 
scale on brambles and wool:ly a phis on evergreens have been the 
causes of withholding the certificate. A little San Jose scale 
has been discovered, but in all cases has been destroyed imme­
diatdy and careful watch kept on all plants in that vicinity. 

As a mile t'he nurserymen cooperate heartily with the Depart­
ment and in no instance has the certificate been withheld indefi­
nitely. These men realize the importance of keeping out pests 
which mean destruction of property and are anxious to apply 
the proper methods of control. 

Below is the list of nurseries that have certificates of inspec­
tion from t'he Bureau oif Horticulture: 





McIntosh Tree, two years set from whip, Buckfield. 



NURSERIES. Address. 

Chaput, J. P .. ........ Auburn .. . ... June 27 
Dudley, F. H ......... Auburn .. . ... Aug. 6 

l;::1:1J>iri'b!/i: .·: : : : : !~~~~~: : .... June 27 

Roak, Geo. M. & Co . .. . Auburn .. 

Casco Bay Nursery Co .. Yarmouth ...... . 
Chadbourne, J. A ..... . Bridgton ... . . ... 
Goddard, L. C ......... Woodfords ....... 
Gould,C. E ........... Woodfords ..... . . 
Jackson, H. A ......... Portland, R.F.D.l 
Macomber, E. R ... ... . Woodfords ....... 
Minot, J. W ......... .. So. Portland . .. . . 
Morse, Fred H ........ Freeport . ... .. .. 
Plummer, J . E . ....... So. Windham .. .. 
Smith,C. W . .. . ... ... Woodfords . .. .... 

June 27 
June 27 

June 28 
June 24 
June 26 
June 25 
June 25 
June 26 
June 25 
May 3 
Feb. 1 
June 25 

2 

l 
1 

¼ 

1 
1 

½ 
¼ 

5 
½ 
¼ 

1 
½ 

1 l 

Chapman, L. R ..... .. . . 1New Sharon ... .. !sept. 91 ¼ I 

ANDROSCOGGIN COUNTY . 

3,000 

500 
2,500 

~ 
" ..0 
:ll 
0 
0 

C, 

- I -
I 
I 

- i -
! 

CUMBERLAND COUNTY. 

- - - - - -
- - - 1,000 - -
- - - - 25 -
- - - 500 - -
- - - - - -

70 6 20 100 12 -
- - - 200 50 -
- - - 2,500 -

I 
-

- - - 1,000 - -- - - 2,000 - -

FRANKLIN COUNTY . 

100 50 

500 

- - 4,000 
- - -

40 - IO 
- - -
- - 750,000 
- - 5 
- - -
500 - -
- - -
- - -

,; 
"Cl 
0 
0 
l!: 

1? 
" ~ 

12 

-
-

8 
-
200 

15 
-
-
--

600 

-
-
500 
-
500 
500 
-
-
-
-

I - I - I 

3,150 
12 

500 
3,000 

600 

I 4 ,000 1 
1 ,000 1 583 

500 

750 ,7001 728 
250 

3,000 
1,000 
2,0001 

-ti 
~ 
8 

"'"' <!>"Cl <I)= 
.. 0 
E-<" 

-
-

12 -
-
-
-
-
-
500 



NURSERIES. 

all, H . D . & Son ..... B 
H 
M 
M 
M 
p 
p 

an cock Nursery Co ... 
iller, Wm .. .. ....... 
t. Desert Nursery Co. 
t. Desert Nursery Co. 
enney, C. A . ... .. .... 
helps N. H ..... . ... .. 

Im Brook Farm Co . . . E 
H 
L 
M 
p 
p 
T 

ussey, J . C .......... 
apham, E. A ...... . .. 
itchell & Co ..... . .. . 
erkins, Chas. S .. . ... . 
erley, C. A .. .. ....... 
witchell, Dr. Geo. M .. 

Address. 

Hancock . ....... 

i'!':ia.rb.o'r:: : : : : 
Bar Harbor ...... 
Northeast Harbor 
Hancock ... . .... 
Nicolin . . ...... . . 

Augusta . ... .. ... 
Oakland ......... 
Pittston . ........ 
Waterville ..... .. 
Vassalboro ... . . . . 
Winthrop ..... .. . 
Monmouth ...... . 

d 
0 

c:·.g .; ~& f .. ., 
~ A.E 

June 30 -
June 30 1 
May 12 -
July 2 20 
July 1 2 
June 30 
June 30 

June 23 ½ 
July 11 1 
June 23 
Aug. 18 -
Sept. 17 
June 27 
Sept. 30 -

Lufkin, W. C . . . ....... ,Rockland, R .F.D., I 
No. 1 . .. ... . .. July 14 2 

l 
¼ 

t 
l 
½ 

HANCOCK COUNTY. 

~ ..; ;;; " al • ..d " t: El .0 

~ ~ p, ... " .... ., " I>, .,,, .<1- .. " < i:,..i:,.. QJ:l.. ~ u 

- - - 300 110 
8,000 40 50 100 -
- - - - -

1,000 75 50 250 300 
25 5 25 - -

- - - 200 -- - - 800 -

KENNEBEC COUNTY . 

60 - 80 800 -
- - - 300 -- - - 500 -

100,000 - 1,000 - -
- - - - -

7,500 - - - -
- - - 300 -

KNOX COUNTY. 

>, >, ~ .; -;;; "Cj 0 
l:: ... ll "O .., 

" ... 0 " " ..1l ..1l .. ,_; 0 " a :::l ~ a .. 
" ..!4 ., .e! ~ 

.,., 
"O .. .o 

~ " " ·a ... <l" """' .. -~ .., ., <l 
0 i:i:i 0 .. 0~ 0 "0 c., ~ u :ll E-, E-," 

115 - - - - - 525 -- - - - - - 8,190 -
- - - - - - - -
50 - 175,000 100,000 100,000 25,000 401,725 -

- - 2,000 2,000 1,000 500 5,555 -
- - - - - - 200 -- 300 - - - - 1,100 -

- - - - 15 - 955 15 - - - 100 - 3,000 3,400 -
- - - - - - 500 -
- - - - 3,000 4,000 108,000 -
- 500 - - - - 500 -
- - 100 - - - 7,600 -- - - - - - 300 -

I - I - I 



Conant, A. A .... .. ... · !Hebron . . . . . . . · ·! Aug. 131 ¼ 
Conant, W. H . .. ,, .... Buckfield ... . .... Aug. 8 ½ 
Maxim, H.F .. . .. . .... Locke's Mills. : ... July 25 12 

Badge, A. R . .. . . ... . . Dexter ....... . . · [July 
Eaatman, A. A . ... .. .. Dexter ..... . .... July 
Hoyt, Wm .. . .. .. . .. .. Dexter ..... . ... . July 
McCabe, Robert ..... .. Bangor ... . •.. . . · IJuly 

Fernald, Linwood .. . ... Eliot ... . ...... .. Aug. 
ahoney, G. L . . .... M 

s mith, T . W. A . .. ... 
Strout's Nursery Co. 

. . Saco ..... .. ... .. June 
. , Biddeford ... . ... June 

Biddeford ...... . June 

16 1½ 
16 2 
16 ¼ 
3 t 

26 I -½ 
25 1 
25 ¼ 
25 ¼ 

OXFORD COUNTY. 

- I 5001 1,000 
30,000 

PENOBSCOT COUNTY . 

I - - I - - 1 ,000 
- - I - 1,000 2,000 
-

201 
-- -

i -

YORK COUNTY. 

- - - - 75 
- .- - - -
- - - - -
- - - - -

- I 
I 

5001 -1 ,000 
30,000 

2501 

I 
- - - - - 1,250 

2,~00 - - - - - 5,000 -- - - - - Ginseng -
- - - 500 200 720 -

I 

- 500 200 - - 300 1,075 3 
- - - 100 ,ODO - 500 100,500 -
- - -

I 
- - 300 300 -

- - - - - 600 600 -
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TOBACCO INDUSTRY IN MAINE. 

M. B. Smith of Hartford, Conn., conceived the idea ,that to­
bacco could be raised on the soils of Maine as well as those of 
Connecticut if the gro1wer would only adopt the methods th1.t 
1had proven efficient in that state. His first attempt· in the 
summer of 1910 was successful, for during iliat season he 
raised on a large farm three miles from Belfast six acres of 
marketable tobacco. He divided the area into two-acre plots, 
using Broad Leaf, Havana and Cuba seed, respectively. Two 
acres of this field he grew in the shade under cloth, which is 
the method followed by many of the Connecticut growers to 
get the highest quality of tobacco. The accompanying photo­
graph shows a portion of the field as it was during that first 
year. Since that time Mr. Smith has not considered it practical 
to shade the fields and all of the recent crops have been grown 
in the open. 

In 191 I, he increased his acreage to ten acres and this year 
he grew successfully I 5 acres, obtaining practically one ton of 
rnarketwble tobacco per acre, which is considered a good yield. 
In the previous years he has shipped all of the crop to Con­
necticut to be cured and sorted, but this year he has his own 
curing facilities and is manufacturing cigars in his own factory 
in Belfast. His empJ.oyes, while not yet experts, are doing 
satisfactory work and in December he was unaible to supply the 
demand for his product which is on the market as "Pearl Brook 
Cigars." 

The growth of the tobacco plant is not different essentially 
from that of other common farm crops. 'The plant is a vigorous 
grower and r-esponds quickly to proper care. In growing this 
plant, it is necessary to keep in mind that a definite color is 
required on the dried leaf and that the ash of ithe cigar should 
be white. These qualities insure satisfaction and high prices. 
Such results are brought aibO'tlt by furnishing the plant an alka-• · 
line soil, by heavy applications of lime, by feeding the potash 
in the form of the carbonate whic'h may be supplied by wood 
ashes, and last, by giving the plant all the nitrogen it needs 
so that growth will be rapid. With such a combination, the un­
favorable climatic conditions are about all that will make the 
crop a failure, if ordinary care is exercised. 



Tobacco Plants before any leaves are p icked. 
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In selecting a soil for tobacco grawing, it is well to choose a 
rather light soil which is retentive of moisture and well drained. 
The plant succumbs quickly to wet feet, so that the heavy, 
poorly drained clay soils are not to be considered. If the 
roots of the plant are under water for any length of time, dur­
ing the growing season, the resu!,ts are disastrous. 

The initial preparation of the soil consists in applying lime to 
the field at the rate of a:bout two tons to the acre and discing 
it thoroughly in the fall. In the spring the land is plowed and 
again treated with a light coat of lime, after which it is thor­
oughly tilled as in the preparation for other crops. Stable 
manure is used whenever it can be obtained and is supplementerl 
wifh wood ashes. Two grades of ground bone, cotton seed 
meal and wood ashes furnish the fertilizer when stable manure 
cannot be obtained. 

The above method is the system practiced by Mr. Smith in 
first preparing his field and he finds, as they do in other state,, 
that the crop can best be grown on the same field year after 
year. The quality of the tobacco is materially increased by 
constant cropping but food and humus must be supplied. This 
is done ,by sawing winter rye in the field about the first to the 
midd'le of September. This crop is allowed to grow until late 
spring when it is plowed under, more lime applied and the 
usual application of fertilizer worked into the ground. In 
1->ractically every case the fertilizer is applied broadcast instead 
of in the row or hill, as is customary in many of our other farm 
crops. 

The vatieties of seed which are used in this work,-the 
Havana, Broad Leaf and the Cuban, differ somewhat in size 
of plant and also in the shape of the leaf, but they each furnish 
a high gradle of tobacco when properly cured. 

The seed is planted in early spring in common hot beds, cov­
ered with sash and furnished under-heat by decaying horse 
manure. These hot beds are protected in the winter by filling 
them with horse manure in the late fall. This does not freeze 
deeply and when thrown out in the spring, the soil itself con­
tains little if any frost. The beds used on the Pearl Brook 
farm are in sheltered spots and so located as to be handy to 
the field at planting time. 
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·when all danger of frosts is over in the spring, and this date 
is considered about the 5th of June as a limit, the plants are 
removed from the beds and set in the field with the aid of a 
Bemis transplanter. This machine is handled by three men and 
two horses. One man drives and the other two feed the plants 
into the machine. The operation is simple and when handled by 
experienced men, the machine can transplant as high as two 
acres of tobacco a day. At each complete movement, the ma-, 
chine makes a hole, empties into it a small quantity of water, 
drops a plant and rolls the earth firmly in place a:bout the roots. 
It is sometimes the practice to add a little nitrate of soda to the 
water in the machine. This encourages the plant to get a quick 
start and supplies food until the roots reach the fertilizer whic'.1 
has been broadcasted on the field. The plants are set 15 inches 
apart, considerably closer than when tents are used. The close 
proximity of the plants to each other in the row helps make 
shade and holds moisture so that the quality of the tobacco is 
materially affected for the good. 

The best growing season is the same for tobacco as it is for 
corn and the warm nights are a great help. In a cold season 
the leaves generally grow ra_ther darker than when rapid growth 
has been produced. The crop demands high tillage throughout 
the growing season and ordinary cultivators are used in tht: 
control of weeds and maintaining the dust mulch. Hand hoe­
ing is practiced the same as on corn. 

The plants w'hen mature often reach the height of seven or 
eight feet. \Vhen the blossoms appear the foreman sends a 
crew through the field to break them off, as the formation of 
pollen and seeds is of no value, and the growth is forced into 
the leaves. 

About the middle of August the first picking takes place. 
'l'his consists of removing the lower four or five leaves whic11 
are taken to the drying sheds to commence the process of cur­
ing. The usual practice is to make about four pickings at 
intervals of ten days to two weeks, the last one being made 
as late as possible before killing frosts. This last picking take;; 
all of the leaves, the main stalk being left on the field. Mr. 
Smith simply plows this collection of stalks into the soil for 
another crop, or spreads them on the grass land for top dress­
ing. In Connecticut, these stalks are ground and spread on th~ 



Tobacco Plants, lower leaves removed. 
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grass land where they are considered a valuable source of 
plant food. Later on, Mr. Smith expects to adopt similar 
methods. ·· 

The curing of tobacco is the impor-tant part of the season's 
work. It is an easy matter to produce the crop, but the curing 
of the leaves to make a commercial commodity is an art by 
itself and in this the ordinary farmer would need advice an:l 
perhaps systematic tra'ining before he could become successful. 

The leaves are gathered in large baskets in the field anJ 
transported to the large drying houses. These houses are con­
structed like large barns with especial attention given to the 
system of ventilation. A large ventilator runs the entire 
length of the building at the peak of the roof and about half 
of the entire sides are so arranged that boards may be tipped 
at an angle admitting air from all directions. The ventilator 
on the roof is important as without it moisture is apt '1:o collect 
on the tobacco in the upper part of the building, causing what 
is known as pole sweat, which means large loss in the drying. 

As the leaves arrive from the field in the baskets, women and . 
girls sew them in series of 36 to 40. The string which they use 
is a special waxed cord, which they pass through the mid-rib of 
the leaf close to the base. Ordinary cord will rot and break. 
Having strung the allotted 40 leaves, they quickly fasten the 
£tring to either end of a lath and spread the leaves in such a 
way that no one touches its neighbor. These women when 
expert will so:metimes string 250 laths in a day. 

The laths are then taken by men to the barns and hung on 
poles so arranged that a lath will just reach fr.om one to the 
other. The roof of the building is filled first, the men working 
toward the ground, leaving the space a:bove filled with these 
great leaves eight or nine inches wide and often more ,than three 
feet long. Each leaf hangs free from all others. The barns 
are filled rapidly, about 20 to 30 making up the crew on the 
farm when picking begins. 

The ideal weather for dTying tobacco is alternating wet and 
dry days, but if wet weather exists for several days charcoal 
fires are started in all of the buildings to dry out the leaves. .If 
allowed to remain damp, the leaves will become covered with 
a slime and in · a very short time will rot and drop from the 
strings. 
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It takes about three weeks of good weather to properly dry 
tobacco which has been grown under cloth and for that which 
i.as been grown in ;the open the usual time is about five week.,. 
The leaves are allowed to remain in these drying sheds until 
the mid-rib of the leaf is thoroughly dry. When this stagt 
is reached, of course the leaves are in such condition that to 
handle them would mean that many would be ruined through 
cracking and breaking. For this reason it is necessary to wait 
for a rainy or foggy day when all of the ventilators are opened 
wide and the moisture allowed to dampen the tobacco until the 
leaves are in a pliable condition. Work is pressed rapidly at 
this time and the tobacco is hurriedly baled in heavy paper 
wrappers. Each lath of leaves is taken by itself, the leaves 
pushed together and quickly fastened with the string on which 
they were sewed. This operation requires practice, as the end 
of the string is not tied, but so bound among the leaves that :t 
will not loosen in the handling which it undergoes during the 
curing process. This bundle of leaves called a "hand" is the 
form in which it is handled throughout the curing process. The 
bales are pressed only by the weight of the person binding it as 
he kneels over it to fasten the string. 

These bales are hauled to the factory which is situated in the 
city limits of Belfast and taken directly to the sweat room for 
final treatment. 

This sweat room is a· closed room heated by steam pipes 
which keep the temperature between 85 and 95 degrees F. In 
this room are several very large trucks which will hold two or 
three tons of the tobacco. The ''hands" are placed carefully 
in rows across these trucks and shingled over each other in such 
a way that all but one row of butts of fhe leaves are covered by 
the more pliable portion of the leaves. This row of butts 
coming on the outside of the pile dries out considerably, but 
when repiled the dry ends are placed in the middle in such a 
way that they, too, will become properly cured. This pile, as 
already stated, often contains as high as three tons of the to­
bacco and in this high temperature and closely covered with 
heavy blankets the sweating process takes place. A thermome­
ter is placed in the middle of the pile in such a location that it 
may be drawn aut occasionally to determine the temperature of 
the center of the pile. The sweating is similar to that of a 



Drying the leaves of the tobacco plant. 
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mow of green hay and if allowed to continue for any extended 
time would result in the natural decomposition of the interior 
of the mass. When the temperature of the center of the pile 
reaches I 50 degrees F., another truck is rolled alongside and 
the whole lot is rearranged so that the increase of temperature 
1s stopped to gain gradually in the new position. This sweating 
i,rocess is allowed to continue with frequent re-piling of the 
crop for about three months. At the end of that time the leaves 
have a soft, pliable feeling like that of a fine kid leather and in 
appearance resemble a light brown leather of a thickness le~s 
than heavy grade writing paper. 

The tobacco may be made into cigars at once, but it is the 
more common practice to box it up and allow it to remain for 
about six months or a year, when it may be given its seconct 
sweat similar to the first, after which it is considered properly 
cured. 

Before it can be handled by the cigar maker it must be 
moistened and the liquid used for this purpose is prepared by 
allowing tobacco stems to soak in water at the temperature of 
the sweat room. These barrels of stems and water generate 
considerable ammonia and the liquid itself becomes a dark 
colored fluid which seems to keep the tobacco in better condition 
to work than will water alone. 

The hands of tobacco are soaked in this liquid and allowed 
to drain on an especially constructed table which allows the 
surplus to drain off into a tub. When well drained the hands 
are unstrung, the tobacco is placed in three grades, and pre­
sented to the girls and men who make the cigars. All of the 
whole leaves are placed by themselves and classed as wrappers. 
This is the most valued grade and it is the purpose of the 
grower to get as much of this grade as is possible for here lies 
the size of his financial return. The second grade is called 
prime and the poorer one is called stack. 

Mr. Smith states that his crop yielded about one ton of com­
mercial product per acre, which he values at $600 per ton. The 
market price for the different grades is as follows: Vhap­
pers, 50 cents, prime, 14 cents, and s'1ock, IO cent_,,,, per pound. 
The fact that he is manufacturing the finished product and 
placing the cigars on the market adds considerable to his total 
profits. 
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SPRAYING DEMONSTRATIONS FOR 1913. 

Dormant Spraying. 

Demonstrations this spring were similar to those of 1912 

and have tended to encourage many growers in sections where 
little or no spraying has been done heretofore. It has been the 
aim of the Department to carry these demonstrations into sec­
tions previously neglected in order that ,the results may be 
general rather than local and that the standard' of the state 
may be increased. 

We have been fortunate thus far in being invited to orchards 
where proper methods of pruning and spraying can be fully 
exemplified and in meeting men who have the necessary energy 
and enthusiasm, but who lack in knowledge of detail. Such 
men have carried on and' no doubt ,wm continue to carry on 
the work as it has been explained to them and in a short time 
will encourage others in their immediate vicinity to do like­
wise. For the first set of demonstra,tions, 24 invitations were 
accepted and meetings were held in 19 of the 24 orchard.;;. 
Three meetings · were prevented by rain, one by small-pox and 
one by a funeral. Total attendance was 540, making the aver­
age attendance 28. The smallest meeting was at Sorrento with 
11 present. The largest was at Springfield with 100 present. 
Three hundred and sixty-three trees were sprayed at a total 
cost of $14.50 for materials, making the average cost of a tree 
four cents, not including the labor. The fact that this is large, 
than last year is due to the increased number of large trees. 
The greatest number of trees sprayed at one meeting was 40; 
smallest, 8. In the latter case, no time could be devoted to 
pruning a:nd the trees while not excessively large, were very 
thick and contained many dead limbs. In detail, the data of the 
meetings are : 



Six acres of tobacco planted in 1911. 
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NAME. Address. Soluble Tone. Weather. 
Sulphur. 'Ii 

i 
, 

Dolloff, E. W . .. . .. . .. . Standish .. . ... . . 10 lbs . .. 20 Good ... . Rain .. . . Old. . . . 40 

Flint, Walter . . ... . ... . West Baldwin . ... 10 lbs .. . 14 Fair .... Fair .... Old . . .• 30 
Windy .. Young. 

Dyer, Isaac .. . .. .. . . ... Gorham ... .... . . 10 lbs . . . 14 Good .... Fair .. . . Old . . .. 30 
Windy . . Young ,,, 

Sweetser, F . R . .... . .. . Cumberland Ctr . . 3½ gal. .. 32 Good .... Fair .. . . Old . ... 32 
L-S.. Cloudy .. 

Marsh, E. M ... . ... . .. . Auburn .. .. .. . . . 

Ricker, Fred .. . . . .. . . Turner .. . . . 

Curtis, Walter ... . ...... Litchfield . . 

Cameron, Edith . . . . . .. . Union . .. . . 

Harriman, E. F . . . ... .. Liberty . . . 

Brunberg, Axel. ...... . . Camden .. . 

Robbins, W . K .. .. . . . .. Hope 

Coombs, C. R . . ... . .. .. Belfast .. . .. . 

Conant_, .C. M . .... .... . Winterport . . . . 

.. ... ..... Rain 

10 lbs . . . 18 Good .. . . Fair .... Old . . . . 31 
Windy 

10 lbs. . . 18 Good .. . . Fair ... . Old. . . . 31 
Windy 

10 lbs . .. 18 Fair .. .. Cloudy . . Old . ... 20 

.. .. .. .. .. Rain 

4 gal. . . 17 Fair .... Cloudy .. Old . . . · 16 
L-S .. 

10 lbs ... 18 Fair .. . . Fair .. . . Old. . . . 18 

10 lbs . . . 25 Good ... Cloudy .. Old. . . . 21 
Young 

Small, Dr. A. M . . .... .. Freedom . .. .. . . . 10 lbs ... 14 Fair .... Fair .... Old .. . . 63 

Patten, R . T .. ..... .... Skowhegan , . . . 10 lbs . . . 14 Fair .. .. Fair . . . . Old. . . . 16 

Savage, G. W .. .. . . . . .. No. Anson .. .. . 

Colby, C. B .. . . . ... . .. . Norridgewock . ... 10 lbs . . . 15 Fair . ... Fair ... . Old .... 26 

Wing, A. F .... . . .. . . .. Leeds Center .. .. . 10 lbs . .. 30 Fair . . .. Fair . . . . Old... . 19 
Young 

Hill, R .. C ... . ... Foxcroft ., . 

Smith, Harvey . . . .. Plymouth . 

Wilber, L. E . . . . . Sorrento ... 

Bickford, F. H . . . Springfield . . . 

Tilton, Frank S . . .. . .. .. Charleston .... . 

6 

IO lbs . .. 18 Fair ... . Fair . . . . Old. . . . 19 

.. .. ... .. . Rain 

10 lb~ .. . 30 Fair . . .. Fair . .. . Old . .. . 11 
Windy .. Young 

10 lbs. . . 8 Fair . . .. Fair ... . Old .... 100 

4 t'-s· . 40 Fair . .. . Fair .. . . Young. 18 
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In place of a concentrated solution of lime-sulphur, formerly 
used, the soluble sulphur, a powdered form of caustic sulphur, 
was applied. It is much easier to transport, cheaper, and fully 
as easy to handle. It has given good satisfaction in New York 
and provided it is as satisfactory in controlling the pests and 
diseases, is more economical than liquid. It costs $7.50 per 
100 lb. barrel and wiU do the same amount of work as a barrel 
of liquid which costs from $8 to $9. The Gould Pomona Pump, 
used the previous season, was again used this year, together 
with with a new Arlington pump. Both gave very good satis­
faction and maintained a pressure from 100 to 150 lbs. with a 
moderate amount of energy. Cotton hose was also used for 
the second season and stood up under a pressure of as high as 
300 pounds. Nozzles of various types, including some of the 
aluminum type, were used to demonstrate their good and bA 
points. We have obtained a large. assortment of various sorts 
and believe that it is of the most fundamental importance that 
they be given a fair trial, inasmuch as they, more than any 
other one agency, insure good or poor results on the trees. 

On windy days we followed Dr. Whetzel's metnod of spray­
ing against the wind and are fully in accord with his views 
upon the matter. 

The green aphis were particularly abundant as soon as th~ 
leaf buds swelled and proved troublesome throughout the sea­
son. The tent caterpillars were out early, many appearing in 
the last week in April, in sufficient numbers to do a great deal 
of damage unless cared for. At Sorrento the oyster-shell lice 
were very abundant and threatened even the large, otherwise 
vigorous trees. Sulphur and lye had been applied in many 
places with ,little effect apparently. Other insects in various 
forms were prevalent in reduced num'bers. 

Pruning. 

Before the demonstrations in spraying, the time was given 
over to a demonstration in pruning on trees of all sizes am! 
conditions. Particular attention was given to the thinning out 
of trees with a heavy crop, so that there was room for more 
sunshine and better a·eration, and at the same time, not enoug:1 
open space to cause the exposed limbs to suffer from sunscald. 
This has been a common fault in the "opening up" of old trees 
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and too much stress cannot be placed upon the importance _ f 
at least some shade for the limbs. 

The desirability of a low, strong frame work was everywhere 
discussed and whenever possible, ,exemplified on young trees. 
The low head is generally discredited because of a lack of un • 
derstanding as to what constitutes a low head tree. The prun­
ing at the start and the later heading back, and removal of 
superfluous branches, were thoroughly discussed, to show where­
in the general opinion that prevailed was at fault. 

The sma:11 swivel blade saws were used except in the case of 
limbs four inches or more in diameter and gave very gratifying 
results. Their worth cannot be fully appreciated until they have 
been tried in competition with other saws and the eagerness 
with which the growers adopted them, onoe they had seen them 
work, proved their superiority. 

Later Spraying. 

In order to show the importance of later applications, second, 
and in a few cases, third demonstrations were held, as follows : 

E. W. Dolloff, Standish, scab and codling moth. 
Walter Flint, W. Baldwin, scab and: codling moth. 
F. R. Sweetser, Cumberland Ctr., scab and codling moth. 
Walter Curtis, Litchfield, scab and codling moth. 
Axel Brunberg, Camden, scab and codling moth. 
Harvey Smith, Plymouth, scab and' codling moth. 
E. M. Marsh, Auburn, codling moth. 
W'. K. Robbins, Hope, codling moth. 
The attendance at these later meetings was naturally smalle1, 

but many growers found the necessary time to be present. One 
of the most striking results obtained from the spring spraying 
was the effectiveness of the dormant spray in the control of the 
tent caterpillar. In no case did it fail to absolutely control this 
pest. In this respect it was much better than ,the arsenate of 
lead applied at the time the blossom buds were showing pink, 
for in the latter ca1se1 a nest was to be found occasionally in 
the tree. The results obtained from these sprayings have been 
very satisfactory and the men in whose orchards the demon­
strations were carried on are highly enthusiastic over the work. 
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INSPECTION OF FOREIGN NURSERY STOCK. 

Following out the plan adopt,ed last year, this Bureau has co­
operated with the Federal Horticultural Board in the control of 
plant pests and diseases. The inspection of nursery stock from 
foreign lands is not compulsory, but for the sake of a check 
on the inspection made in the foreign nurseries and also a check 
on the permits to import foreign stock, we have considered it 
a good practice to inspect the plants at the earliest conveniencf.'. 

While much of this work s,eems to be of little practical value, 
one case at least shows the importance of the work. A ship­
ment of French ,seedlings to Mitchell Nursery Company in 
Waterville was inspected March 5. On one of thes,e seedlings 
a winter nest was found. This nest resembled somewhat that 
of the brown-tail caterpillar,s, but careful inspection by the Sta­
tion Entomologist, Miss Edith Patch, showed that it was not 
a brown-tail nest. 

The nest with the little worms still in good condition, after 
their long trip across the Atlantic, was sent to Washington. 
Here Dr. Howard, the Chief of the Bureau of Entomology, was 
unable to name the caterpiHars. ·They wer,e turned over to Dr. 
Dyer who reared them to the last stage. He was then able t;:> 
identify them to be Aporia crataegi, a Pierid butterfly, commop 
in Europe. Writing of the Aporia crataegi, Kirby, in his book, 
"European Butterflies and Moths," states that these moths fly 
in May and July and he says, "They are common in Europe 
and Western Asia. The larva is ashy gray, the head black with 
two reddish-yellow stripes. It lives from autumn to May on 
various fruit trees and is often very destructive to orchards 0:1 

the Continent." 
This insrpection alone may have saved us from a pest nearly, 

if not quite,. as serious as the brown-tail. 
Other inspections made during the year are as fqllows: 



REPORT OF STATE HORTICULTURIST. 85 

Date. I NA.ME. I Location. I N °· I Plants. I 
Country­

w here grown. 

1913 
Apr.· 25 George L. Mahoney ..... Saco .. : ..... 
Apr. 25 Porteous, Mitch e 11 & 

Braun Co ............ Portland ... . 

Apr. 26 T. Allen & Son ......... Bangor ..... . 

Apr. 26 Alex. Wallace .......... Portland ... . 

50 Blue Spruce ...... Belgium. 

1 ,000 ll,oses ........... Holland. 
200 Hydrangea. . . . . . Netherlands. 

3 ,400 Roses .......... . 
100 eiematis ........ . 

50 Aristolochia ..... . 
50 Rhododendrons .. . 
25 Buxus ........... . 

214 Roses ........... Germany. 
100 Deciduous shrubs 

2 Evergreen shrubs 

8 Buxus ............ Holland. 
200 Berberis ........ . 

50 Ampelopsis ..... . 
25 Aris.tolochia ..... . 

Mar. 5 Mitchell & Co .......... Waterville .. : 40,000 Fruit tree stock .. France. 

May 12 Bernard Norris ......... Bar Harbor .. 72 Rose plants ...... Ireland. 

May 29 Mt. Desert Nursery ..... Bar Harbor .. 2 Fruit trees ....... England. 
1 Grape vine ...... . 

100 Shrubs ......... . 

May 29 Mrs. Alanson Tucker .... Bar Harbor .. 15 Roses ........... Ireland. 

May 31 Alexander Wallace ...... Portland ... . 4 Bay trees ........ Belgium. 

Adam Sekenger ........ Bangor ..... . 220 Shrubs .......... Belgium. 

Oct. 14 Alexander Wallace ...... Portland ... . 65 Azaleas .......... Belgium. 
10 Hexe ........... . 

Oct. 20 E. Saunders ............ Lewiston ... . 150 Azaleas .......... Belgium. 
124 Azaleas ......... . 

Oct. 24 Goddard's Greenhouses •. Portland .... 150 Azaleas .......... Belgium. 

Oct. 24 Niles Nelson ........... So. Portland. 65 Azaleas .......... Belgium. 
156 Azaleas ......... . 

Oct. 2,5 Adam Sekenger. . . . . . . . Bangor ..... . 233 Azaleas .......... Belgium. 

Oct. 28 F. G. Danforth. . . . . . . . . Skow began .. 40 Azaleas .......... Belgium. 

Nov. 4 Kennebec Greenhouses .. Bath ....... . 102 Azaleas .......... Belgium. 

Nov. 8 L. C. Goddard .......... Portland ... . 200 Azaleas .......... Belgium. 
125 Azaleas ......... . 

Dec. 9 ............................... • •. 12 Azaleas .......... Holland. 
30 Rhododendrons .. . 

Dec. 12 E. E. Davis ............ Rumford ... . 36 Azaleas .......... Belgium. 

Dec. 24 Thomas Pegler ......... Brunswick .. . 105 Azaleas .......... Belgium. 

Dec. 31 E. Saunders ............ Lewiston ... . 12 Lilacs ........... Holland. 
50 Spirea .......... . 
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APPLE PACKING AND GRADING LAW. 

Among the important agricultural laws enacted by the last 
iegislature was the apple packing and grading law. It marks 
the successful termination of a long continued struggle for an 
adequate means to prevent misbranding and dishonesty in pack­
ing apples. This mecW.1re was due mainly to the work of the 
Pomological Society, particularly it,s president, H. L. Keyser. 
His tireless and indefatigable efforts in behalf of this bill stand 
as an inspiration to the groiwers of this state. That it will prove 
a distinct advantage to Maine fruit and Maine growefls, there 
is little doubt, for even with one year's trial a difference can be 
felt for the better. The work of the fruit inspectors is dis­
cussed e'lsewhere. The law is as follows: 

PUBLIC LAWS OF 1913. CHAPTER 156. 

An Act to regulate the packing, shipping and sale of apples. 

Sectioln I. The standard barrel for apples shall contain 
seven thousand cubic inches, provided however tqat a barrel of 
the following dimensions when measur,ed without distention of 
parts: Length of stave, twenty-eight and one-half inches; di­
ameter of head, ,seventeen and one-eighth inches; distance be­
tween heads, twenty-six inches; circumference of bulge not 'less 
than sixty-four inches outside measurement, shall be a lawful 
barrel. The standard bushel box for apples shall contain two 
thousand three hundred and fifty cubic inches. Provided, how-­
ever, that a box eighteen inches by eleven and one-half inches 
by ten and one-half inches, inside measurement, without disten­
tion of parts, shal'l be a lawful bushel box. 

Section 2. The standard grades for apples when packed in 
closed packages shall be as follows : 

First. Fancy shall consist of apples of one variety above the 
average size and color for the variety, and none smaller than 
two and one-half inches in diameter, sound and free from worm 
holes, bruises, scab or any other defect that materially injures 
the appearanoe or useful quality of the apples, and shall be 
properly packed in clean, strong packages. 

Second. Number one, or class one, shall consist of well ma­
tured apples of one variety of normal shape and good 
color for the variety, not less than two and one-quarter 
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ir:.ches in diameter, sound and free from all defects such as 
worm holes, bruises, scab or any other defect that materially 
injures the appearance or useful quality of the apple, and shall 
be properly packed in clean, strong packages. 

Third. Number two or class two, shall consist of well ma­
tured apples of one variety, not les,s than two inches in diam­
eter, of medium color for the variety and normal shape. Apples 
two and one-quarter inches in -diameter or less, must be sound. 
Apples more than two· and one-quarter inches in diameter may 
have one defect such as a worm hole or a bruise if the skin iS 

not broken and shall be properly packed in clean, strong pack­
ages. 

Fourth. Unclassified. Apples not conforming to the fore­
going conditions as to variety, size and other conditions, shall be 
classed as Unclassified. 

Section 3. Every closed package of apples which is packed, 
sold, distributed, transported, offered or exposed for sale, di.-;­
tribution or transportation in the state by any person shall have 
affixed in a conspicuous place on the outside thereof a plainly 
printed statement clearly and truly stating the size of the pack­
age in terms of standard bushel box or staindard barrel, the 
name and address of the owner or shi'pper of the apples at 
time of packing, the name of the variety, the class or grade of 
the apples contained therein, and if the apples were grown in 
Maine that fact shall be plainly desiginated. 

Section 4. It shall be unlawful for any person within this 
state to pack, sell, distribute, transport, offer or expose for 
sale, distribution, or transportation, apples which are adul .. 
terated or misbranded within the meaning of this act. 

Section 5. For the purpose of this act apples packed in a 
closed package shall be deemed to be adulterated if their mea;­
ure, quality, grade or purity do not conform in each particular 
to the claims made upon the affixed guaranty. , 

Section 6. For the purpose of this act apples packed in a 
closed package shall be deemed to be misbranded : 

Fir,st. If ,the pa1okage fail fo bear all statements required by 
section three. 

Second. If the package bear any statement, design or device 
regarding such article or its contents which shall be fal,se or 
misleading in any particular, or which is falsely branded in any 
particular. 
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Section 7. The commissioner of agriculture shall make uni­
form rules and regulations for carrying out the provisions of 
this act. 

Section 8. The commissioner of agriculture, in person or ':.Jy 
deputy, shall have free access, ingresis and egress at all reason­
able hours to any place or any building wherein a;pples are 
packed, stored, transpor,ted, sold, offered or exposed for sale, 
or for transportation. He shall also have power, in person or 
by deputy, to open any box, barrel or other container, and may, 
upon tendering the market price, take samples therefrom. 

Section 9. When the said commissioner of agriculture be­
comes cognizant of the violation of any of the provisions of 
this act he shall cause notice of such fact, together with a copy 
of the findings, to be given to the person concerned. The 
person so notified shall he given an opportunity to be heard un­
der such rules and regulations as may be prescribed by said 
commis1sioner of agriculture. Notices shall specify the date, 
hour and place of the hearing, said hearing to be held in the 
county where said inspection is made. 

Section ro. Any person who adulterates or misbrands apples 
within the meaning of this act, or any per,son who packs, sells, 
distributes, transports, offers or exposes for sale, distr,ibution 
or ,transportation, apples in violation of any of the provisions 
of this act, shaH be punished by a fine not exceeding one hun­
dred dollars for the first offence,. and by a fine not exceed,ing 
two hundred dollars for each subsequent offence. 

Section r r. No person shall be prosecuted under the pro­
visions of this act when he can establish a guaranty signed by 
the person from whom he received such articles, to the effect 
that the same is not adulterated or misbranded, within the 
meaning of this act, designating it. Said guaranty, to afford pro­
tection, shall contain the name and address of the party or par­
ties making the sale of such articles to said dealer, and in such 
ca1se said party or parties shall be amenable to the prosecutions, 
fines and other penalties which would attach, in due course, to 
the dealer under provisions of this act. 

Section r 2. 'The word "person" as used in this act shall 1,e 
construed to import both the plural and the singular, as the case 
demands, and shall include corporations, companies, societies 
and 'associations. When construing and enforcing the provi-
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sions of this act, the act, omission, or failure of any officer, 
agent, or other person acting for or employed by any corpora­
tion, company, society, or association, within the scope of hi-:; 
employment or office, shall in every case be also deemed to be 
the act, omission, or failure of such corporation, company, 
rnciety, or association as well as that of the person. 

Section 113. There shall be appropriated from the state 
treasury the sum of fifteen hundred dollars for the year nine­
teen hundred thirteen and the sum of fifteen hundred dollars 
for the year nineteen hundred fourteen for the purpose of car­
rying out the provisions of this act. So much of said appro­
priations shall be paid by the state treasurer to the commis­
sioner of agriculture as may be shown by his bills and vouchers 
of exipenditures in performing the duties required by this act.· -

Section 14. The commissioner of agriculture shall diligently 
enforce all of the provisions of this act, and, in this connection, 
he shall be entitled to have and receive the advice, counsel and 
assistance of the attorney general and of the attorney for the 
state in the several counties. 

The said commissioner of agriculture in his discretion may 
recover ,the penalties for the violation of the provisions of thi~ 
,act in an action on the case in his own name, the venue to be 
as in other civil actiions, and the plaintiff prevailing in any such 
action shall recover foll costs; or he may prosecute violators b:, 
complaint or indictment in the name of the state, and such 
prosecution shall be commenced in the county in which the 
offense was committed. All fines received under this act by 
county treasurers shall be paid by them to the state treasurer. 

Trial justices and municipal and police courts are hereby 
invested with original jurisdiction, concurrent with the supreme 
judicial and superior courts, to hear, determine, enter, and by 
appropriate process enforce judgment in actions commenced 
for the recovery of the penaltie•s aforesaid, and to try, and 
upon conviction, to punish, for offenses against the provisio 1s 
of this act. 

Section I 5. All acts or parts of acts inconsistent herewith, 
are hereby repealed. 

Approved April I, 1913. 
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NURSERY AGENTS. 

Two important measures were pass-ed at the last session of 
the legislature in regard to nursery stock and nursery agents. 
The first is an amendment to section 5 of chaipter 15 of the 
Public Laws of 1907. The section as amended reads as fol­
lows: 

"Sec. 5. Any transportation company that shall bring into 
this state any nursery stock, such as trees, shrubs, vines, cut­
tings or buds, or any transportation company, owner or owners 
of nursery stock or persons seHing nursery stock, as thus de­
fined, who shall transport such stock or ,cause it to be trans­
ported within the state the same not having attached to each 
bG>x or package an unexpired official certificate of inspection or 
an affidavit of fumigation which shall meet the requirement-; 
9pecified in section two of this act, shall be guilty of a misde­
meanor and on conviction thereof ibe subject to a fine not ex­
ceeding one hundred dollars for each offence. 

And said transportation companies shall immediately upon 
receiving consignments notify the commissioner of agriculture 
of the fact that such consignments are in their pos'Session, or 
tn route to some point within the state, and give the names and 
addresses of the consignor and consignee, destination of each 
shipment, the name of the transportation company bringing 
such stock, and the road or roads over which it is brought; 
and shall also make such further report relative to such ship­
ments as the commissioner of agriculture may from time to 
time ,require. ( Samples of notices will be sent on application.)" 

Through this amendment it will be possible to accomplish 
two results: First, a check upon the nurseries sending stock 
into the state; and second, a check up.on the nursery agents 
who have made the sales. Many notices have already been 
received from the railroads and with the spring shipments the 
number will be greatly increased. Heretofore, we have had no 
means whereby we ·could ascertain desired information along 
these lines. The plan has already worked successfully in New 
York and some of the other eastern states. 

After losing a case of the State vs. Staples, an agent selling 
nursery s1tock without a license in York County, it was nece-,­
sary to so construat the law regarding agents that there might 

r 
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be no quesltion as to its validity. Much time was spent in draw­
ing up this law, which is as follows: 

Sec. 6 of chapter 15 of the Public Laws of 1907, as amended 
by chapter 34 of the Public Laws of 1909, chapters 84 and 176 
of the Public Laws of 1911, and chapter 120 of the Public Law5 
of 1913. 

''No person, firm or corporation, excepting growers, •shall 
engage in, continue in, or carry on the business of selling or 
dealing in nursery stock, or solicit purchases of nursery -stocK 
within this state, either as owner thereof, or as agent of such 
owner, without first obtaining a license to carry on and conduct 
such business in this state. The form of license shall be pre­
scribed by the state horticulturist, and the license shall be i.:;­
sued by him upon proper application therefor, and shall run one 
year from date of issue. The license fee shall be five dollars 
($5.00) per annum for agenits, dealers, salesmen or solicitors. 
The license shall be issued in the name of the dealer, solicitor, 
salesman or agent, as the case may he, and no license shall be 
assigned or transferred. Licenses of salesmen, dealers, agent5, 
or solicitors shall show the name and location of nursery and 
place of business of the nursery men or tree dealers whom they 
represent or from whom they purchase their stock. Fees ob­
tained from such licenses shall be pai!d into the state treasury 
and added to the appropriation of the bureau of horticulture, 
and shall be used exclusively for the inspection of nursery 
stock introduced into the state of Maine from outside the state 
of Maine. Such license may be revoked at any time for failure 
tc comply with aforesaid requirements, or for such other causes 
as may in the opinion of the commissioner of agriculture be 
-deemed sufficient. Any violation of these requirements shall 
be punishable by a fine of not less than ten nor more than 
fifty dollars for each offense. 

For the purpose of this act the term nursery stock is hereby 
applied to all fruit and ornamental trees, shrubs and vines, and 
includes currant, gooseberry, blackberry and raspberry bushes, 
also strawberry plants." 

No licenses were issued from January 1st up to July 12th, 
when the new law came into effect. We have every reason to 
believe that ,this law will not be contested by the American Asso­
ciation of Nurserymen, in that the features which were unde-



92 AGRICULTURE OF MAINE. 

sirable m the old law have been remedied. A license fee still 
continues, though reduced fifty per cent, in order to cover a 
part of the expenses entailed in the inspection of incoming stock. 
It is in no sense a tax. No evidence has been obtained thus far 
of illegal selling, but it is probable that cases will come up after 
the spring shipments. The bill .had the support of many of the 
most prominent agents in the state and there is no reason why it 
should not prove successful. 

The following is a list of the agents licensed from July 12, 

1913 to December 31, 1913 :-

NAME. Address. License Expires. 

Barker, George .................... Pres_que Isle ......... July 12, 1?,14 
Campbell, John C ................. Steuben ............. October 27, 
Candage, H. A .................... Rockland ............ July 25, " 
Cannon, S. T ..................... Augusta ............. August 11, 
Daggett, Lee ..................... Strong .............. July 12 " 
Davis, Albert C ................... South Paris .......... August 22; 
Dudley, Frank H .................. Auburn ............. July 22, " 
Dyer, Alden ...................... Franklin, R. F. D .... August 18, " 
Eaton, Samuel H .................. Oxford .............. July 12, " 
Ellis, Mrs. Nellie ................... Winslow ............. August 6, " 
Farnham, Mark ................... Wells ............... August 14, " 
Fleming, Joseph A ................ Grand Lake Stream ... August 1, " 
Fox, A. N ........................ South Berwick ....... Sep,tember 12, " 
Gilman, H. W .................... South Berwick ....... Ju y 12, 
Hale, Herbert H .................. South Bluehill ....... July 28, " 
Hall, F. A ........................ Sebec Village ........ October 14, . " 
Huntress, Sarah L ................. South Berwick ....... September 5, " 
Jellison, Ellis S ................... Biddeford. . . . . . . . . . . September 10, " 
Kennedy, Jeremiah H ............. Phillips ............. August 29, " 
Knight, Edwin W ................. Lovell ............... July 29, " 
McCabe, Geo. C ................... Bangor .............. July 12, " 
McCabe, John C ................... Bangor .............. August 6, " 
McCabe, Robert F ................. Bangor .............. July 25, " 
Merrill, James .................... Augusta .............. July 12, " 
Norris, H. L ...................... Winthrop, R. F. D ... November 25, " 
Norton, A. D ..................... Farmington .......... September 20, " 
Norton,Mrs. A. D ................. Farmington .......... July 12, 
Perkins, Fred B ................... Sherman Mills ........ July 12, " 
Pinkham, Mrs. H.F ............... Boothbay Harbor .... Ser,tember 6, " 
Prescott, Emery .................. Etna ................ Ju y 12, 
Roberts, James A ................. East Waterboro ...... August 4, " 
Savage, J. A ...................... Skowhegan .......... July 21, " 
Savage, J. Frank .................. Wiscasset, R. F. D. 2. September 5, " 
Sawyer, C. L ..................... Westbrook ........... November 4, " 
Schwartz, E. A ................... West Kennebunk ..... July 25, " 
Simmons, G ...................... North Jay ........... September 3, 
Smith, Isaac T .................... Strong .............. August 18, " 
Staples, Nicholas .................. West Kennebunk ..... July 18, " 
Sterry, Walter .................... Starks .............. July 12, " 
Tash, Geo. W ...... . · .............. jNew Vineyard ....... July 12, " 
Victory, A. W . ................... 

1

Houlton ............. July 12, 
White, James W .................. 

1

Ludlow ............. July 12, " 
Whitney, Geo. M .................. !Woodfords, R. F. D. 2 July 12, " 
Wiggin, Clarence S ................ Waterford ........... December 2, " 
Williams, Fairfield ................. Solon, R. F. D ....... July 31, " 
Wood, E. L ...................... Unity ............... October. 20, " 
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APPLE SHIPMENTS, 1912-13. 

After several years' trial ,to esitimate the apple crop through 
data collected from g,rowers in various sections of the state, we 
decided that such figures as we were able to get together were 
of little real value in that they were not an actual index of th~ 
amount of fruit produced or shipped. In order to find the exact· 
amount of fruit shipped during the season of 1912-13 cards 
were sent to the agents at the different railroad Sitations and to 
the representatives of the different steamship lines asking that 
they furnish the Department with the monthly shipments at 
those points from the first of September, 1912, until the first of 
August, 1913. Replies were received from most of these agent:,, 
and the general offices were kind enough to furnish the ltotal 
amounts shipped over their lines. The following are the data 
received from them : 

Bangor and Aroostook Railroad ...... . 4,r6o barrels. 
Boston and Maine Railroad ........ . 6,425 " 
Bridgton and Saco River Railroad ..... . 26,614 " 
Canadian Pacific Railroad ........... . 38 " 
Georges Valley Railroad ............ . 9,920 " 
Grand Trunk Railroad .............. . 102,634 " 
Maine Cen)tral R,ailroad ............. . 436,137 " 
Sandy River and Rangeley Lakes R. R. 7,178 " 
Eastern Steamship Company ......... . 25,141 " 

Total shipments . . . . . . . . . . . . . . . 618,247 

Of the local shipments Monmouth heads the list with 24,r 14 
barrels; Auburn was second with 23,868; Buckfield was third 
with 23,020; West Paris, fourth, with 22,181; Norway, fifth 
with 2r,36o, and so on down to the towns where only a single 
barrel was sent. With these figures we have accurate data as 
a basis from which we can make fairly close estimates of the 
following crop. It was generally considered that last year'" 
crop was a:bout 6o per cent of a normal crop, as we term it, so 
that a normal crop should be in the vicinity of r,000,000 bar­
rels. The present season's crop was not over one~half of th'at 
of last year, hut inasmuch as prices are much more favorable 
a larger per cent of the entire crop produced will in all proba­
bility be shipped. It is safe to estimate a shipment of 300,000 
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barrels for Maine for the season of 1913-14. The early reports 
from other sections showed that the decrease in production 
corresponded very closely with our own, especially in the winter 
varieties. Only two states in New England, namely Rhode Is­
land and Connecticut, showed an increase over last year, and 
-I11inois was the only big fruit producing state which showed 
any g:reat increase. The Canadian apples, with which we ,come 
into closest competition in our foreign shipments, were about 
the same as last year. 

GRADING MACHINE. 

With the increased interest over the entire country in fruit 
sorting machines, it was considered wise, by the Department, to 
buy a machine andi give the fruit growers in the state an oppor­
tunity to see for themselves the advantage of such apparatus. 

The type of machine decided upon was the Schellenger Fruit 
Sorter. This machine is being used in the West with especial 
success and .promises to be a valuable asset to the large fruit 
producer. 

The plan which 1was adopted to get this machine before the 
largest possible num:ber of growers was to hold public demon­
strations with some of the active fruit growers' associations. 
As the machine itseH was very bulky and required some sort 
of engine power to operate it, it was not practical to holid a 
long series of demonstrations. Two such meetings were held, 
one with the Oxford Bears Fruit Growers' Association at the 
farm of John D. Long, Buckfield, and the other at the farm of 
Harry Bearce, Hebron, with the cooperation of the newly 
formed Indian Head Fruit Growers' Association. 

These meetings, coming as they did in the height of the pick­
ing season, did not have a very large attendance, although about 
125 different ones sa1w the machine work at these two place-,. 
It was the purpose to show the machine in actual operation 
with full crew and this was done in both places in such a way 
that the apples as they came from the orchard ,were emptied on 
to the machine and kept moving until ready for the car. The 
cr,ews, whi'le never having worked with such a machine before, 
did good work. Whh the large handicap of inexperience all 
those who worked in the packing crews pronounced the ma-



R:EPOR1' OF STATE HORTICULTURIST. 95 

chine a practical thing for the men who are handling apples on 
a large scale. 

A final demonstration was held at intervals during the annual 
meeting of the Pomological Society aJt Lewiston City Hall. 
Here hundreds had an opportunity to see the principle of th~ 
machine, although it was imposis~ble to show how efficient it 
was when a crew of men were filling the various stations. 

The grader, while not removing wormy or blemished fruit, 
grades the fruit to size accurately and rapidly. All poor apples 
are removed at the feeding tray before the fruit enters the 
machine. The operator at this station needs practice to do 
the work efficiently, as every motion of hand and eye must be 
made to count. 

The Department ,was, not equipped to store _so bulky a madhine, 
so it was sold to the highest bidder. The purchaser was E. E. 
Page of Corinth, Maine. Mr. Page owns a number of large 
orchards in Penobscot County and he proposes to use this 
grader when he packs his fruit next fall. 

NEW ENGLAND FRUIT SHOW. 

Since the first Fruit Show in Boston in 1909, Maine has taken 
a less conspicuous part each year. This is particularly true this 
year because the interstat·e competition of 100 boxes and 20 

barrels has been discontinued. Shipments from Maine, es­
pecially those sent by express, have nev·er been in the best of 
condition upon arrival at ithe Exhibition Building. It is out of 
the question to ship a quantity of fruit in barrels to be packed 
in boxes at the Hall, inasmuch as ·the time and space are too 

· limited. Consequently Maine growers have been more or 
less hesitant in sending their fruit to this show to enter into­
competition with that of the other New England states more 
favorably located. Muich of the Connectkut fruit, as well as 
that of Massachusetts, Rhode Island and New Hampshire, ca-i 
be sent to Boston on auto trucks, a great advantage for them. 
Maine growers also foel that little is to be gained in entering 
fruit at this show, in that the advertisement that they obtain 
from it is not sufficient to warrant the extra work entailed in 
preparing it. To some extent this may be true, but if we are 
to appropriate money in the interest of this exhibition we 
should see that a better representation is made in the futur';! 
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than has been the case for the last two years. There is no ques­
don but that we can take away a great many more prizes than 
we have heretofore, if we wdll but take the time to properly 
sort and pack the fruit. This is especially true in the case of 
such varieties as the Spy and Gravenstein, particularly the 
former, in which class, as a general thing, there is not very 
much competition. This year the Governor's cup for the 
State of Maine for the best -exhibition o,f Spy apples was not 
competed for, and it ~s very much to tlie discredit of our 
growers that this is so. The attendance at the show this year 
was small and it might be well to transfer the next meeting to 
some other city where a larger attendance could be had; other­
wise new features must be introduced in order to make it more 
attractive to the p~opl,e of Boston. 

The following is a list of prize winners from Maine : 

WILSON H. CONANT. 

$25 00 for the best barrel of Northern Spy ..................... Class C Sec. 4 
5 00 for the best plate of Northern Spy, group 1 ............. Class DSec. 517 
4 00 for the best plate of Fall Pippin, group 2 ................ Class D Sec. 522 

10 00 for the best five varieties from group 1, group 6 .......... Class D Sec. 591 
10 00 for the third best barrel Baldwins ...................... 

1

Class G Sec. 1 
25 00 for the best barrel Northern Spy ....................... Class G Sec. 2 
10 00 for the best bushel box Bald wins ....................... 

1

Class G Sec. 4a 

$89 00 

F. E. WHITING. 

$3 00 for third best plate of Gravenstein, group 1 .............. Class D Sec. 515 
2 00 for second best plate of Pound Sweet, group 3 ........... Class D Sec. 553 

50 00 for the best 5-bushel boxes from Maine ................. Class G Sec. 3 
10 00 for the best bushel box of Gravenstein .................. Class G Sec. 4b 

$65 00 

H. L. CONANT. 

$4 00 for the best plate of Fameuse, group 2 .................. Class D Sec. 523 
2 00 for the second best plate Tallman Sweet, group 3 ......... Class D Sec. 558 

25 00 for the best barrel of Bald wins from Maine .............. Class G Sec. 1 

$31 00 

CLEMENT AND TAYLOR. 

$15 00 for second best barrel of Roxbury Russets ............... Class C Sec. 6 
1 00 for fifth best slate of Roxbury Russets, group 1 .......... Class D Sec. 519 
4 00 for the best p ate of Yellow Bellflower, group 2 .......... Class D Sec. 534 
3 00 for the best plate of Opalescent, group 3 ................ Class D Sec. 550 

$23 00 



$2 00 
2 00 
1 00 
2 00 
1 00 
6 00 
6 00 

$20 00 
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W. G. CONANT. 

for third best plate of Wagener, group 2 ................ Class 
for second best plate of Bailey Sweet, group 3 ......•.... Class 
for third test plate of Blue Pearmain. group 3 .. ... . ..... Class 
for second best plate of Rolfe, group 3 ......•.....•..... Class 
for second best plate of Pewaukee. group 4 .........•.... Class 
for second beet box of McIntosh Red .......... . ... . .... Class 
for second best box of R. I. Greening .............. . .... Class 

H. G. BOWMAN. 
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D Sec. 536 
D Sec. 537 
D Sec. 539 
D Sec. 554 
D Sec. 576 
G Sec. 4c 
G Sec. 4e 

$1.5 00 for the second best barrel Baldwins .... . ........ ... ..... iclass GISec. 

ESTES NICHOLS. 

$15 00 for third most attractive retail package ................. !class ;,·~ 

E. E. CONANT. 

$2 00 for the best plate of Black Oxfords, group 4 ............. Class D Sec. 565 
10 00 for the best bushel box McIntosh Red .......... • .. .. ... Class G Sec, 4c 

$12 00 

CHASE FARM. 

$1 00 for fifth best plate R. I. Greenings, group 1 ......... . . . . . Class D Sec. 518 
10 00 for the best bushel box R . I. Greenings ........... . .. .. .. Class G Sec. 4e 

Sll 00 

HARRY W. LITTLEFIELD. 

S2 00 for the second best plate Shiawassee, group 3 ....... . .... Class D Sec. 555 
2 00 for the best plate of Alexanders, group 4 .......... . . .... Class D Sec. 561 
2 00 for the best plate of Wolf River, group 4 ................ Class D Sec. 585 

$6 00 

LYMAN K. LEE. 

$2 00 for second best plate Blue Pearmain, group 3 ............ Class D Sec. 539 
2 00 for second best plate ofMildings 1 group 3 ............ . ... Class D Sec. 547 

$4 00 

FRANKLIN PIERCE . 

$3 00 for the best plate ofl\1ildings, group 3 ..... .... . . . . . .... Jc1ass DISec. 547 

C. W. CUMMINGS. 

S2 00 for third best plate of Yellow Bellflower, group 2 ......... ]class DISec. 534 

OXFORD BEARS FRUIT GROWERS' ASSOCIATION. 

S35 00 for the best plate exhibit by any Grange or Association in 
New England, group 5 ............................... Class D Sec. 588 

$331 00 Total prizes won by Maine exhibitors. 

7 
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GREGORY ORCHARDS. 

This year we attempted to visit all of the Gregory orchards 
but were una'ble to do so because of the short season available 
for this work. A score card was made out, allowing points £a.­
pruning, spraying, siz,e of trees, general appearance, etc., ancl 
each orchard visited was scored according to this card. A 
larger part of these orchards scored o;er 8oo points on the basis 
of 1,000, and those that did not are practically eliminated from 
the oontest, in that they could not in a single season gain suffi­
ciently to overcome the lead of ,the others. This may be of 
some importance to the judges if they wish to take our figures, 
and w,ill save time and money in visiting these orchards. The 
highest scoring · orchards were in the vicinity of ¢o points, usu­
ally Stark or McIntosh, and weU scattered throughout the belt 
of the contest. The orchards are to be scored in the summer of 
1914 and the prizes awarded ·in the fall. The second conte!-t 
will begin in the spring of 1915 and it is of the greatest impor­
tance to those who are planning 'to enter that they have their 
land in proper conid:itilon. Cropping in 1914 will undoubtedly 
help in the early growth of the young trees. Orders to the nur­
serymen should be forwarded in season to secure good stock 
and it might be well to state that the trees are to go into com­
petition and that it will be good business for the nurseryman 
who furni1shes the winners. 

The competition between the first thirty orchards of the 
present contest promises to be very J:<een and there will probably 
be more or less disappointment when the prizes are awarded. 
It is hoped, however, that such contestants will show the right 
spir•it and not criticise the work of the judges too harshly, bLtt 
will enter the next contest with greater enthusiasm and a re­
solve to do better work. Those whose orchards have been mJorc 
or less unsuccessful should not be discouraged for in most 
cases their troubles were such as could be remedied by a more 
thorough understanding of orchard culture. From the hun­
dred reports received some tabulations have been made show­
ing the methods emplioyed and the costs of operation. These 
are given in detail as follows: 





Bearing Spy Tree, \V. Minot, t wo years set. 
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STATISTICS. 

VARIETY, AS PER REPORT OF 1911. 

Stark ................................................................ . 
McIntosh ............................................................ . 
Baldwin ............................................................. . 
Wolf River ........................................................... . 
Wealthy ............................................................. . 

~!II~~~ ·s~e~i .- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
King ......................... ·.·.···································· 
Gano ................................................................ . 
Gravenstein .......................................................... . 
Delicious ............................................................. . 
Scattering ............................................................ . 

PRUNING 100 ORCHARDS TO DATE. 

No. of Applications. 

X~1!1e~!i!P!ft~S:ci _- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Pyrox ............................................. . 
Tobacco ........................................... . 
Soap .............................................. . 
Kerosene ........................................... . 
Nicotine ........................................... . 
Soluble sulphur ..................................... . 
Bordo lead ......................................... . 
Bordeaux mixture ................................... . 

FERTILIZER. 

14 
26 

6 
3 
4 
4 
3 
2 
1 
4 

2. 

19 
6 
3 
2 
1 

3. 

Commercial ........................................................... . 
Manure .............................................................. . 
Both ................................................................ . 
Not any ............................................................. . 

CULTIVATION. 

Truck crop ........................................................... . 
Hay ................................................................. . 

Il~ch~~~~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : 
Grain ................................................................ . 
Clean cultivation ...................................................... . 
Cover crop ........................................................... . 

~~u~~~ii~d· ~~i>~;~d·.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

99 

4. 

51 
46 
27 
18 
16 
16 
12 
10 
10 
7 
6 

76 
24 

38 
26 
13 
23 

43 
14 
13 
10 
8 
6 
2 
1 
3 
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TREES RESET. 

Unknown ................................................... , ........ . 
Winter-killed ......................................................... . 
Mice ................................................................ . 
Snow ................................................................ . 
Borers ............................................................... . 
Neglect .............................................................. . 
Hail. ......................... ·········· .. , ................ ············ 
Mechanical. .......................................................... . 
Wind ................................................................ . 
Drouth .............................................................. . 

INSECT PESTS. 

Brown-tail moth ...................................................... . 
Green a phis .......................................................... . 
Borers .................................... ,·, ......................... . 
Orchard tent caterpillar ................................................ . 
Woolly aphis ......................................................... . 
Gypsy moth .......................................................... . 
Oyster-shell bark louse ................................................ . 
Red-humped caterpillar ................................................ . 
Bud moth ............................................................ . 
Leaf roller ........................................................... . 

MICE PROTECTION, 

Tarred paper ......................................................... . 
Wire ................................................... • ... ,.,.•·•••· 
Tramped snow ........................................................ . 
Paper ............................................................... . 
Banked dirt .......................................................... . 
Paint ................................................................ . 
Veneer .............................................................. . 
Laths ............................................................... . 
Not any ....................... _ ................ · ...................... . 

BORER PROTECTION, 

Cutting out .......................................................... . 
Wire ................................................................ . 
Tarred paper ......................................................... . 
Soap ................................................................ . 

~:r::.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Tobacco dust ......................................................... . 

AMOUNT OF FRUIT. 

One apple ..................... _ ....................................... . 
Two apples ........................................................... . 
Three apples ........... , ....... , ..................................... . 

!~: i!i~~·: ·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Half bushel ........................................ -. ................. . 
Bushel. .............................................................. . 
Six quarts of cherries .................................................. . 

124 
35 
30 

8 
8 
5 
3 
r 
1 
1 

59 
27 

9 
8 
4 
2 
2 
1 
1 
1 

23 
26 

3 
3 
2 
1 
1 
1 

40 

22 
8 
3 
1 
1 
1 
1 

2 
2 
2 
2 
1 
2 
1 
1 
I 
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COSTS PER ACRE. 

PRUNING, 

SPRAYING, 

Highest ........................................................ • ... ••. 
Lowest .............................................................. . 
Average .................................... , ........................ . 
Popular-12 growers .................................................. . 

FERTILIZER, 

Highest .................. · ............................................ . 
Lowest .............................................................. . 
Average ............................................................. . 
Popular-7 growers ................................................... . 

CULTIVATION, 

MULCH. 

Highest .............................................................. . 
Lowest .............................................................. . 
Average ............................................................. . 
Popular-2 growers ................................................... . 

GRAFTING. 

INSECT PROTECTION-OTHER COSTS. 

Highest .............................................................. . 
Lowest .............................................................. . 
Average ............................................................. . 
Popular-8 growers ................................................... . 

IOI 

$10 00 
25 

1 08 
50 

$10 00 
30 

2 06 
1 00 

$10 00 
53 

3 26 
2 00 

$15 00 
40 

3 60 
2 00 

$25 00 
50 

6 09 
4 00 

$ 60 
25 
41 

$4 70 
15 

1 36 
1 00 
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A "Solid Stream" Sprayer equipped for work. 
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REPORT OF THE SPECIAL FIELD AGENT IN 
CHARGE OF GYPSY MOTH WORK, 1913. 

1 o the Hon. John A. Roberts, Commissioner of Agriculture: 
I herewith submit my annual report as field agent in charge 

of gypsy moth work for the year 1913. 
The most discouraging Ieature of the gypsy moth situation is 

the increase of infested territory. At the close of the year 
1912 the field agent reported 85 towns infested. At the present 
time the known area comprises 171 towns located in 13 differ­
ent counties, and as yet the actual limits of the district infested 
with the gypsy moth are no,t known, and they will not be deter­
mined until such time a:, a more thorough examination of the 
outlying towns is made by 1the trained scouts of the United 
States Government. 

This condition is due to the fact that the appropriations have 
not been large enough to properly carry on the work and .I 
w:ould advise the changiing of the present policy to one of 
education of the people of the state to handle their own infe.,­
tations and to the development of parasites for both the gypsy 
and brown-tail moths. 

In order to carry out the present methods of suppression of 
the moth a very large sum of money_ would be necessary; so 
large, in faot, that it would 'be excessive for the state to raise 
such for this work. From my experience in this work I believe 
that we would get better results iby educating the property 
owner to care for his trees and in the development of parasites. 
Massachusetts has expended 10,000,000 dollars in the moth 
work. Thi'S is a large sum of money. Massachusetts is a rich 
state and is able to e:xipend such a sum of money for such a 
purpose, but for Maine, the prospect would be ruinous. Hope 
must be placed in the development of parasiitic enemies, educa­
tion of ,the people as to the proper methods in handling the in 
sect, and the purchase of high power spraying machines by the 
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different towns. This is by far the cheaper method of handling 
the work by the towns, both for the gypsy and brown-tail 
moths. With a high power spraying machine in each town the 
work can be done much more satisfactorily than by any other 
methods. These same high power machines which usually 
have a tank capacity of 400 gallons and a sufficient power to 
maintain a pressure of 300 pounds at the end of a 1,500 foot 
length of 1 ,inch hose, can be used to great advantage by the 
towns for fires, both in the woodlands and in the residential 

• sections. They can be adjusted to spray directly from the 
brook, pond or tank, so that they are adaptable for service 
when other equipment would be useless. 

In the orchard the gypsy moth is readily controlled by paint­
ing the egg masses with creosote in winter and hy spraying the 
trees with arsenat~ of lead, 5 pound1s to 50 gallons of water, in 
the early spring when the eggs are hatching. Where this is 
done very little ,trouble results from the caterpillars. 

THE WORK OF THE YEAR. 

Owing to the lateness of the aippropria:tion, which caused 
delay in starting the work 1in the field, it was impossible to 
cover more thian a small portion of the infested region, but an 
attempt was made to destroy as many egg clusters as possible 
in the towns of Kittery, York, Eliot, South Berwick, Wells 
and Kennebunk before the caterpillars began to crawl. Crews 
were started in these towns on the first of April and the scout­
ing continued until the eggs hatched. It d1d not seem wise to 
exipend too much of our appropriation in scouting new terri­
tory while in the towns- mentioned above there was an oppor­
tunity to destroy egg clusters 'by the hundreds of thousands, 
~nd thus relieve the people of such towns from caterpillar an­
noyance and great damage to woodlands and orchards as well 
as to lessen the liability of spread to the other towns to the 
eastward. 

As soon as the eggs hatched and the caterpillars began to 
crawl spraying was begun and continued until the latter part of 
July with excellent results . In the spraying operations we 
used eight and one-half tons of arsenate of lead and millions 
!)f caterpillars were destroyed. As soon as the brown-tail had 
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pupated I began pultting on burlaps. These .burlaps were very 
carefully attended by the men during the caterpillar season. 
102,000 trees were burlapped and 978,000 caterpillars were 
taken from under the burlap bands and destroyed. Many cat­
erpillars were destroyed by the !burning of stone w'alls and 
rock piles. Forest fires in the towns of York, Kittery, Eliot 
and WeHs have des:troyed many thousand caterpillars. 

Owing to lack of funds the work stopped on August 25, and 
the men were given a vacation until October 15, when the 
scouting work was agiain taken up and continued and is novv 

• being carried on. During the scouting operations 903,173 egg 
clusters were found and destroyed in tne towns of Kittery, 
York, Eliot, Souith Berwick, Wells, Kennebunk, Sanford, 
Portland, South Portland, Westbrook, Brunswick and Oxford. 
In this work 400 gallons of creosote were used in painting the 
egg clusters. 

The state has added to its field equipment this year a high 
power spraying machine. Wtith this machine results have 
been very gratifying in the towns of Kittery, Eliot and South 
Berwick, where it was used during the year. At the present 
time, York, Wells, Kennebunk and Saco have power spraying 
machines which take care of the post road from Kittery to 
Scarboro iby spraying, and never in the his.tory of the work 
against the gypsy and brown-tail moth have ,the trees along the 
highway or post road been in such good condition as at the 
present time. Sanford, Yarmouth and Auburn ,also have power 
machines which are !being used to good advantage and without_ 
any doubt a great many more towns will purchase ma:chines 
this coming year. 

The following list shows the towns now infested with the 
gypsy moth: Total, 171 towns. 

Auburn 
Durham 
East Livermore 
Creene 

Androscoggin County. 

Lewiston 
Lisbon 
Livermore 

Minot 
Poland 
\Vebster 
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Cumberland County. 

' Baldwin Gray Raymond 
Bridgton Harpswell Scarboro 
Brunswick Harrison South Portland 
Cape Elizabeth Naples Standish 
Casco New Gloucester Westbrook 
Cumberland North Yarmouth Windham 
Falmouth Otisfield Yarmouth 
Freeport Portland Sebago 
Gorham Pownal 

Franklin County. 

Chesterville Jay New Vineyard 
.Farmington New Sharon Wilton 

Hancock County. 

Brooksville Ellsworth Southwest Harbor 
Bucksport Orland Tremont 
Castine Mt. Desert 

Kennebec County. 

Belgrade Hallowell Rome 
Bentcn Manchester Sidney 
China Mt. Vernon Waterville 
Clinton Oakland Wayne 
Fayette Pittston vVinslow 
Gardiner Readfield Vienna 

K no:r C aunty. 

Camden South Thomaston V1inalhiaven 
Rockland Thomaston \Varren 
Rockport Union 

Lincoln County. 

Alna Edgecomb Westport 
Damariscotta Newcastle Whitefield 
Dresden Nobleboro \Viscasset 



Spraying b y the "Solid S tream " m e thod. 
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Oxford County. 

Atbany Hanover Peru 
Bethel Hartford Porter 
Buckfield Hebron Rumford 
Canton Hiram Sweden 
Denmark Lovell Stoneham 
Dixfield Norway Sumner 
Fryeburg Oxford Waterford 
Greenwood Paris \Voodstock 

Penobscot County. 

Bangor Levant Orono 
Brewer Milford Plymouth 
Hampden Newburg 

Sagadahoc County. 
Arrowsic Georgetown Topsham 
Bath Perkins West Bath 
Bowdoin Phippsburg Woolwich 
Bowdoinham Richmond 

Somerset County. 

Cornville Norridgewock Skowhegan 
Detroit Palmyra Smithfield 
Fairfield Pittsfield Starks 
Mercer 

Waldo C aunty. 

Brooks Jackson Thorndike 
Burnham Northport Waldo 

York County. 

Acton Kennebunk Old Orchard 
Alfred Kennebunkport Parsonsfield 
Berwick Kittery Saco 
Biddeford Lebanon Sanford 
Buxton Limerick Shapleigh 



I08 

Cornish 
Dayton 
Eliot 
Hollis 
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York C aunty-Concluded. 

Limington 
Lyman 
Newfield 
North Berwick 

South Berwick 
\1/ aterboro 
Wells 
York 

The increased numlber of !towns from that of 1912 does not 
mean that the infestations have increased, but indicates that 
at the finish of the year 1912 the Government scouts had not 
reached the l'imit of the infes,ted area. This bran.ch of our 
work is conducted by the United States Government and 
consists of scouting the new towns along the border of in­
fested territory. This work is not done by the Government 
with any effort of preventing the spread of the moth to new 
territory, but rather to establish a quarantine line in accord­
ance wi:th the United States regulations relative to the ship­
ment of forest products from sections infested with the 
gypsy moth. At the present time it is doulbtful if the limit 
has been reached and I look for a large number of towns to be 
added to the infest~d list in the next year. 

CORRESPONDENCE. 

In addition to the field work, a great deal of correspondenc~ 
has been carried on by the field agent. · During the year I ,400 

letters have been received and answered, all of which related 
to the ,proper methods of handling the gypsy moth, many of 
them reporting new infestations. In such cases an inspector 
has been sent to the person making such report with the pur­
pose of educat,ing the persons in the proper methods of taking 
care of the pest. By this method we have enlisted the support 
and help of a great many people and I believe that this service 
is the 1best that can be rendered to our citizens, as it helps 
them to take care of their orchards and shade trees in the best 

. manner possible. 

BULLETIN AND COLORED POST CARDS. 

There seemed to be a desire on the part of many of our 
citizens to know more in detail of the life history of the gypsy 
and brown-tail moths as well as the parasite work which has 
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been carried on in .the state during the year 1913, and it was to 
give this information that the special field agent, with the help 
of the chief inspector who was in charge of the parasite work, 
published the bulletin in December. 8,500 copies were sent out 
to different parts of the state and were well received. It can 
be had by any one interested by applying to the Commissioner 
of Agriculture. 

During the past year the special field agent had printed ( with 
permission of Massachusetts State Forester) 8,000 colored 
post cards, illustrating in natural colors and size the various 
transformations in the iife history of the gypsy moth, the 
brown-tail moth and the Calosoma sycophanita beetle. These 
illustrated cards have served to clearly set forth the character­
istics of each mo.th. Besides giving their natural size and 
color, the cards contained a brief description of each insect. 

In the case of the Calosoma beetle the object of printing 
the card was to familiarize every one with the insect, so as to 
give it protection. It is an insect imported for the purpose of 
assisting in the destruction of the gypsy and brown-tail moths. 
These three cards have been greatly sought after by our citi­
zens, and served nicely for educational purposes. They can 
be had in limited numbers by applying to Special Field Agent, 
736 Congress St., Portland, Maine. 

LECTURES. 

During the year thirty-five lectures have been given before 
different societies, such as granges, schools and churches, as 
well as farmers' institutes. All of these were illustrated with 
lantern slides showing the life history of both gypsy and brawn­
tail moth, as well as .the methods used in the field for the ex­
termination of same. 

FINANCIAL STATEMENT. 

Appropriation, 1913 

EXPENDITURES. 

Wages of field force ........................ . 
Wages of laboratory force .................. . 
Travel expenses, field agent and 3 inspectors ... . 

$30,000 00 

$23,398 53 
1,029 76 
1,329 23 
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Supplies for field work ...................... . 
Supplies for laboratory, including building .... . 
Printing and binding ................ . ...... . 
Insurance, laboratory building and supplies .... . 

Total exipenditures ................... . 
Balance unexpended .......... .. .. . . .. . 

INTRODUCTION Of PARASITES. 

3,5 1 5 70 
550 00 

55 37 
29 25 

$29,907 84 
92 r{j 

In Massachusetts the results with different parasites were so 
encouraging that after eight years of field work it was deemed 
most practical to attempt colonization of parasites to comple­
ment the field work in Maine, and last March a laboratory for 
breeding parasites and for making observations on their work 
was estaiblished in Portland at 1,258 Forest avenue. A build­
ing 12x18 was built that accommodates the use of fifty trays 
4 feet long, 2 1-2 feet wide and 5 inches deep. Space is also 
afforded in the building for microscopic dissection and for 
keeping accurate notes on development and dispersion of the 
insects worked with. In the work at the laboratory the pre­
daceous and parasitic enemies of the gyipsy and brown-tail 
moths, used to breed, and liberate in this state, have been se­
lected with great care as to their economic importance. 

The undertaking was begun only after a careful study of 
the relative value of the different parasites dealt with at the 
United States laboratory and relying on the advice of Prof. A. F. 
Burgess in charge of the government laboratory at Melrose, 
Mass.,, and of the experts connected with same. The work of 
breeding and liberating thus far has been with the Apanteles 
lacteicolor and Meteorus versicolor as enemies of the brown­
tail moth, Compsilura concinnata, parasitic on both the gyps_, 
and brown-tail moth and the Calosoma sycophanta beetle, also 
predatory to both insects. 

Without taking up .the life history of any of the parasites it 
might be interesting to learn of the methods used in handling 
the A,panteles. In European countries where this insect is well 
established it is possible to collect the cocoons in large quanti­
ties from the field and transport them 1to other localities. But at 
the Maine laboratory the following method of development 
was adopted. 



Parasite Laboratory at 12.58 Forest Ave., Portland, Me., cross showing hibernating cage for Calosoma beetl e larvae. 
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Brown-tail weibs, collected in localities known to be infested 
with Apanteles and Meteoru.s were brought to the Maine labor­
atory and placed in feeding trays. These trays are made of a 
light wooden frame with cotton cloth bottom, the top open 
except for narrow stdp covered with tanglefoot. As the cater­
pillars emerged from the webs they were held in confinement 1by 
the tangle foot and fed at once on fresh cherry leaves, or other 
suitable food plant. This feeding was continued at intervals 
of tlwo or three hours for ten days when a section of coarse 
mosquito netting cut to fit the inside dimensions of the tray 
was spread over the refuse feed and larvae, and more f eeci 
placed in the trays, thus drawing the maggot bearing larvre 
away from the refuse feed. After another six days this oper­
ation was repeated, with similar effect. When the maggots 
began to emerge and spin cocoons, the sections of the web 
bearing the refuse feed and moulting nets were transfered to 
the picking cage, leaving the, more active caterpillars in the 
feeding trays. 

The work of picking the cocoons from the refuse was very 
disagreeable and attended by great personal discomfort. The 
dried and partly eaten leaves, the moulting webs and all ma­
terial necessary to be handled are covered with the poison 
~pines from the brown-tail hairs. To inhale tliis poison or ac­
quire :in the eyes is very dangerous. 

This disagreeable feature was obviated to some extent by 
the use of a picking cage. This resembles an ordinary show 
case with top and sides of glass and at the back, holes cut. 
and armulets made of canvass inserted to protect the operatot 
during the process of picking. Even by this protection and by 
wearing rubber gloves great discomfort was experienced dur­
ing this operation. As soon as a sufficient number of cocoon'­
were obtained they were carried into the field for colonization 
as quickly as possible before the adult flies had time to emerge; 
suitable localities having ibeen selected by careful inspection 
earlier in the season. In the field the cocoons were placed in 
a waterproof box, this box !being slightly perforated on th1~ 
side, nailed to a tree, both tree and box smeared with tree tan­
gle foot to prevent destruction of the cocoons by ants, and here 
left to emerge. In this manner colonies were liberated in North 
Yarmouth, New Gloucester, Buxton, Gorham, Old Town, Pitts-
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field, Dexter, Winterport, Readfield, Portland, Gardiner, Lis­
bon, Newcastle and Wiscasset, and about 15,000 cocoons di3-
tributed. 

A sufficienit number of Meteorus versicolor were also obtaintd 
to establish two colonies of this parasite which is handled in 
a very similar manner to the Apanteles already described. As 
soon as the work on the Apanteles and Meteorus. was completed, 
work with the Compsilura and Calosoma was taken up and 1con­
tinued until plantings of each had been made. The Compsilura 
concinnata should prove of great economic value, as it will at­
tack both the gypsy and brown-tail moth with avidity and at 
least sixteen of our native insects are known to serve as its 
hosts. The cabbage butterfly and the tussock moth are readily 
attacked and great good may be expected to this vicinity where 
the tussock moth to Portland and the cabbage butterfly to Cape 
Elizabeth have at times been considered as serious pests. Colo­
nies of this parasite have been liberated in the towns of Yar­
mouth, Gardiner, Georgetown, Waldoboro, Oxford, Baldwi:i 
and Portland. Two colonies of the Calosoma beetle were estab­
lished, one in Por,tland and one in the badly infested woodlands 
of York. W'e colle1cted several hundired of the larvre of these 
beetles and confined them in hibernating ground cages at the 
laboratory, where they will be available for colonization in the 
spring of 1914. 

The following table shows kind and location of parasite 
colonies in the state: 

Town. 

Baldwin 
Buxton 
Dexter .......................... . 
Gardiner ....................... . 

Georgetown ..................... . 
Gorham ......................... . 
Lis,bon .......................... . 
Newcastle ....................... . 

North Yarmouth ................ . 

Colony liberated. 

Compsilura concinnata 
Apanteles lacteico.Jor 
Apanteles lacteicolor 
Apanteles lacteicolor 
Compsilura concinnatr, 
Compsilura concinnata 
Apanteles lacteicolor 
Apanteles la:cteicolor 
Apanteles lacteicolor 
Meteorus versicolor 
Apanteles lacteicolor 
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Old Town ................ .. .... . 
Oxford ......................... . 
Pittsfield 
Port.Jand 

Readneld 
Wald6boro 
Winterport ... . .......... . ....... . 
Wiscasset ....................... . 

Yarmouth .......... . .... . ....... . 
York ........ . ................... . 

GENERAi.,. 

Apanteles lacteicolor 
Compsi-lura concinnata 
Apanteles lacteicolor 
Calosoma sycophanta 

Apanteles lacteicolor 
Compsilura concinnata 
Apanteles lacteicolor 
Compsilura concinnata 
Apa:nteles lacteicolor 
Apanteles lacteicolor 
Compsilura concinnata 
Compsilura concinnata 
Calosoma sycophanta 

No one need fear retarding or interfering with these parasites 
by general extermination of their hosts in orchards, as the 
sites selected for colonization of these parasi,tes have been se­
lected in localities where the moth colonies will afford abundant 
food for their support until they become strong and well estab­
lished. 

It is the purpose of the Deipartment to give all information 
possible to interested people and the hope is that every one 
interested in the extermination of these moth pests will ac­

. quaint themselves with the nature of the parasites, that none 
may be destroyed through ignorance of the habits of these 
beneficial insects. 

From the information obtained as to di•spersion the results of 
the season's work have been most encouraging and it will be 
the policy to breed and distribute parasites more extensively 
the coming season. 

The work of the year has proved that the building occupied 
and used at the present time is not large enough to accommo­
date the work contemplated for next season. A larger building 
will be erected with a capacity of one hundred trays, betkr 
ventilation and more light, and it is hoped with this new equio­
ment to increase the number of parasite colonies so that all 
of the infested territory will be given protection which ought 
to assist the field work very greatly. 

8 
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CONCLUSION. 

Again l would emphasize the fact that unless larger appro­
priations are to be made by our •legislature we must change our 
methods of work. I believe that. we would get better results 
by a campaign of education and the development of parasitic 
enemies than by the present methods. The individual can be 
taught to take care of the orchards and shade trees by spraying 
and painting the egg clusters of the gypsy moth, and we are 
in hopes that the ,parasite will take care of the woodland. 

We are at work in connection with the U. S. Government 
thinning a woorllot belonging to Mr. Weymouth in North Ber­
wick. This is experimental work to determine what ciamagf! 
the gypsy moth will do in woodlands where the hard wooJ 
growth has been cut out leaving only the evergreens. This 
work is now going on and will not be finished until sometime 
in March. In foreign countries this method is used with suc­
cess in combating the gypsy moth. 

EDWARD E. PHILBROOK, 

Special Field Agent. 





First lot of weights and measures sent to the State Sealer under the law passed in 1911 
making the Commissioner of Agriculture State Sealer. 
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REPORT OF DBPUTY STATE SEALER OF WEIGHTS 

AND MEASURES. 

1'o the Hon. J. A. Roberts, Commissioner of Agriculture: 

I respectfully present my first annual report as Deputy 
State Sealer of Weights and Measures of the work done by 
this Department. 

Up to 19n, the State Treasurer was the State Sealer. Th'! 
law at that time was changed making the Commissioner of 
Agriculture the State Sealer and a set of standards was pur­
chased. As no provision for money was made to enforce the 
weights and measures law, very little was done in the matter 
until the year 1913, when the law was changed, allowing two 
or more cities or towns to combine to purchase a sealer's out­
fit and an appropriation of $2,500 a year was made by the 
state for the years 1913 and 19i4. 

When we started on this work, March 1, 1913, there were 
not a dozen cities or towns in the state equipped so a sealer 
could properly perform his duties. At the present time, we 
have some four hundred cities, •towns and plantations-out of 
five hundred a,nd twenty-that have the proper equipment to 
carry on this work. 

:The greatest difficulty we ·have to meet is the changing of 
sealers every year, which, I think, is all wrong. After a sealer 
has had one year's e~erience, he is better qualified to perform 
his duties and every succeeding year makes him more ,capable. 
Therefore, I think it would be better jlf all the sealers in the 
state were put under civil service and held office during their 
efficiency. 

I would also recommend a law governing the weight of bread. 
A loaf of bread for sale should weigh two pounds. One-half 
loaf should weigh one pound. 
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As the work of the office has kept me confined here at Au­
gusta most of the time, I have not been a;ble to visit as many 
local sealers as I wished. I have visited some twenty-five dif­
ferent cities and towns and found the local sealers taking hold 
of their work in very good shape. 

The law requires the local sealers to make a report to th~ 
State Sealer, on or before the first day of November of each 
year, giving a detailed account of their work for the year. As 
it was so late in the year before a large number of the cities 
and towns received their outJfits, we have not had as many 
reports as we shall expect the coming year. The law in regard 
to sealers making a report is compulsory and we hope next 
year that we shall be able to make a much ,better report. Fol­
lowing is a summary of the work done by the local sealers from 
ninety-three cities and towns. 



NAME OF TOWN. 

Abbot .................................. . 
Acton .................................. . 
Alfred ........................... ··,····· 
Anson .................................. . 
Ashland ................................ . 
Auburn ................................. . 
Augusta ................................ . 
Bangor ................................. . 
Baring ................................. . 
Biddeford ............................... . 
Bath ................................... . 
Bridgton ................................ . 
Brooks ................................. . 
Brownfield .............................. . 
Brunswick and Topsham .................. . 
Calais .................................. . 
Cape Elizabeth .......................... . 
Caribou ................................. . 
Columbia Falls, Columbia and Addison ..... . 
Cooper ................................. . 
Cornish ................................. . 
Denmark ............................... . 
Eastbrook .............................. . 
East Livermore .......................... . 

iu:~i:lii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Fryeburg ................................. . 
Gilead .................................. . 
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Glenburn .............................•.. 
Gray .................•.............••.•. 
Greene ................................. . 
Greenville ............................... . 
Guilford ................................ . 
Hallowell ............................... . 
Harrington .............................. . 
Hermon ................................ . 
Hiram ...... · ...........................•. 
Hudson ................................. . 
Industry ................................ . 
Kenduskeag ............................. . 
Leeds .................................. . 
Lewiston ............................... . 
Levant ................................. . 
Lincoln ................................. . 
Livermore .............................. . 
Lovell .................................. . 
Madison ................................ . 
Mars Hill and Blaine ..................... . 
Masardis ................................ . 
Monmouth .............................. . 
Monson ................................. . 
New Gloucester ........................... . 
New Sweden ............................ . 
North Berwick .......................... . 
Norway ................................. . 
Oakland ................................ . 
Orland ................................. . 
Otisfield ................................ . 
Portage Lake .........•................... 
Portland ................................. . 

K~8:~t:;~~e.' .' : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
:~m~:t::::::::::::::::::::::::::::::: 
Saco ................................... . 

~:~::r~~ .. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Scarboro ................................ . 
Shapleigh ............................... . 
Shirley ................................. . 
South Portland .......................... . 
Standish and Sebago ..................... . 
Starks ..•................................ 
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In conclusion I wish to thank you for the hearty cooperation 
in all matters pertaining to my office. 

Very respectfully yours, 

LEVI S. PENNELL, 

Deputy State S eaJer. 



REPORT OF' BUREAU OF' MARKETING AND SUPPLIES. 121 

REPORT OF BUREAU OF MARKETING AND 

SUPPLIES. 

To Hon. John A. Roberts, Commissioner: 

I have the honor to transmit herewith a report of the 
Bureau of Marketing and Supplies relative to the special work 
of this department in bringing about a state wide organization 
of those engaged in agricultural work, thereby perfecting a sys­
tem of marketing and buying supplies that would bring .the 
markets and base of supply nearer the consumer and pro9ucer. 

The men selected to carry on the educational work and lay 
the foundation upon which to build the system realized the 
magnitude of the work before them, therefore great care was 
taken to start at the base of the trouble so as not to make a 
backward step necessary. 

As the special work in which the Department is now engaged 
is a departure from the usual methods of agricultural depart­
ments, a statement as to the conditions that influenced the De­
partment to undertake to solve the problems of marketing and 
buying supplies will not be out of place. In the more early 
years the farmer was engaged in a system of general farming, 
raising about everything he required to maintain life and clothe 
himself and family. Later he became commercially engaged, 
and then it became necessary to raise the crops that had the 
most commercial value. These crops he had to market and the 
only method presented was to sell them to a local buyer or 
consign them to commission men. Both of these methods were 
unsatisfactory. The farmer was entirely at the mercy of the 
men engaged in the commission business, for he had no way 
to determine just what returns should he made. In the case of 
the local buyer, to some extent the same condi1tions obtained. 
The farmer had no medium throug.h which he could· be in-



122 AGRICULTURE OF' MAINE. 

formed as to market conditions and therefore was obliged to 
accept the price offered. In the buying of supplies, practically 
t~,e same conditions prevailed. Between the farmer's base of 
supply and himself there was an army of agents and sub­
agents to support, each adding to the cost of the goods he 
wished to purchase. 

There was great unrest, not only in Maine but throughout 
the whole country, and the farmers of Maine were waiting 
patiently for something to turn up whereby beitter conditions 
could be brough1t about. To meet the demand of the farmer5 
the Agricultural Department started the educational work 
through the medium of Farmers' Institute meetings in Decem­
ber, 1911. From this date to June, 1912, local organizations 
were incorporated, as follows : 

LIST OF EXCHANGES AND SECRETARIES. 

Maine Central Potato Exchange of Brunswick 
W. S. Rogers, Cathance, Me. 

Central Maine Farmers Exchange, Waterville 
J. 0. Peck, Winslow, ~e. 

Maine Central Potato Exchange, Dexter 
F. L. Hutchinson, Sangerville, Me. 

Aroostook Farmers Exchange, Fort Fairfield 
Stephen Ames, Ft. Fairfield, Me. 

Maine Central Farmers Exchange, Farmington 
J. H. Merrill, Farmington Falls, Me. 

Cumberland and Oxford Farmers Exchange, Bridgton 
A. J. Chadwick, Bridgton, Me. 

Aroostook Potato Growers Association, Pr,esque Isle 
J. Frank Guiou, Presque Isle, Me. 

New Sweden Grange Produce Company, New Sweden 
August Peterson, Pres., New Sweden, Me. 
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Androscoggin Grange Cooperative Association, Auburn 
V. W. Canham, Lisbon, Me. 

Central Maine Cooperative Association, Uover 
B. L. Batchelor, Dover, Me. 

The four last named organizations were organized in 19n, 
before the Agricultural Department started the state wide 
movement. On June 28, 1912, a state wide meeting was hell 
at Bangor, composed of representatives from the local organiza­
tions, resulting in the incorporation of the Farmers Union of 
Maine as a state central body. 

OFFICERS. 

President, E. S. Crosby, Bath, Maine 
Vice Pres., B. L. Batchelor, Dover, Me. , 
Treasurer, W. S. Rogers, Cathance, Me. 
Clerk, W. C. Stetson, WaJterville, Me. 
Gen. Mngr., C. E. Embree, Bangor, Me. 

GENERAL DIRECTORS. 

C. R. Martin, August Peterson, M. S. Lyons. 

DIRECTORS AT LARGE. 

J. P. Buckley, Stroudwater, Me. 
C. E. Embree, Bangor, Maine. 

The Farmers Union of Maine is controlled by one represen­
tative from each of the local exchanges and therefore is thor­
oughly representative in its government. The relation of this 
central body to the locals is in the nature of a guiding and 
directing influence rather than a controlling factor. 

1The work of organizing was continued by the department 
up to September 1, 1912, at which time, because of lack of 
available funds, the Farmers Union of Maine was plac-ed in 
charge of the movement, but was unable to continue the edu­
cational work for the same reason. It was then decided to 
start shipping operations. Headquarters were opened at Ban­
gor and agents appointed in the marketing centers, and the local 
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exchanges were notified that the Farmers Union would find a 
market for their potatoes and other products. The management 
fully realized the unpreparedness of the locals to ship as an 
organization, for the reaso? that they were lacking in managers 
and had no houses through which to load their stock. Howenr, 
there was no other way out of the dilemma except to demon­
strate that the organization could successfully market ~he 
product. 

From October 1st to April 1st, two hundred and fifty cars 
of potatoes, three cars of apples and two cars of hay were 
successfully marketed with the exception of about eight cars. 
Four of fuese cars were frosted on accourrt of the inadequacy 
of the heaters furnished hy the railroads. A loss was brought 
about on the other four cars because of bad loading. Seventy­
five per cent of the cars shipped were loaded by individual 
stockholders without supervision. These loaders were men 
without previous experience, either in loading or shipping, 
therefore they are to be congratulated that only four cars were 
rejected because of bad loading. 

All products were sold at a pri1ce before the car left the loacl­
ing station. These cars were shipped as directed by the man­
ager of the Farmers Union of Maine, direct to the dealer in the 
city, with draft attached. The draft was ,paid to the ibank 
~hrough which it was drawn and the proceeds returned direct 
to the loader. At ,the end of the month the loader or the ex­
change paid the Farmers Union of Maine one and one-half 
cents per bushel, for each bushel sold. One cent of this was 
used to pay ~he agent in the city and the remainder was trans­
ferred to the treasurer of the Farmers Union of Maine. This 
method met with the hearty approval of the stockholders, for 
every dollar the product was sold for went through the hands 
of the owners of the stock and then they paid for the ser­
vices rendered. This was a great improvement over the 
methods of the past, and one fha,t will be greatly appreciated as 
the plan becomes perfected. 

For years the farmer has furnished the capital with which 
the commission man conducted his business and was obliged to 
accept the returns made, without knowing whether or not he 
was receiving his portion of the profits. 
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Early in the season of 1913-1914 it was decided not to ship 
the product through the Farmers Union of Maine, but instead 
appoint agents in ,the marketing centers and have each local 
organization sell its product direct furough these agents. This 
places more responsibility upon ~he locals and will more quickly 
bring them in line along better business methods. Many of 
these exchanges have met with excellent success, while the suc­
cesses of others are indifferent. 

The North Penobscot Produce Exchange of Springfield 
erected two potato houses ; one at Kingman and one at W ytopit­
lock. Up to December 1, 1913, the manager of the Kingman 
house had shipped 6o cars, showing a profit to the organization 
after paying all bills of $400.00. The New Sweden Grange 
Produce Company of New Sweden have also built two potato 
houses; the Easton Farmers Union, Easton, purchased a home 
at the Station; the Brooks Farmers Union are engaged in 
building a potato house; the Cumberland and Oxford Produce 
Exchange of Bridgton have just completed a house on the line of 
the railroad and are installing a complete grinding outfit; the 
Clinton Farmers Union have purchased a building for grinding 
and carrying on a general supply business. From a profit shar­
ing basis, the Central Maine Cooperative Association of Dover 
have undoubtedly met with the greatest success. This organi­
zation was incorporated in 19u. 

During the year 1912 the Central Maine Produce Exchange 
at Pittsfield, and the Eastern Maine Co-operative Association 
at Cafais, were organized. 

From September 1, 1912, to April 1, 1913, the organiza­
tion of new exchanges was interrupted by the lack of funds. 
On April 1st, however, owing to an appropriation by the legis­
lature, the ,work was resumed and up to December 1, 1913, 
additional exchanges or Unions were incorporated, as follows: 

Ashland Maine Farmers Union 
L. E. Young, Sec., Ashland, Me. 

Easton Farmers Union 
Dura Stanchfield, Sec., Easton, Me. 

Farmers Union of Stockholm 
J.E. Berquist, Sec., Stockholm, Me. 
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Bucksport Farmers Union 
R. S. Genn, Sec., Bucksport, Me. 

Clinton Farmers Union 
L. A. Burns, Sec., Clinton, Me. 

Windsor Farmers Union 
F. D. Erskine, Pres., Windsorville, Me. 

No. Knox Potato & Apple Growers Exchange 
H. L. Grinnell, Sec., Union, Me. 

Hampden Produce Exchange 
C. E. Carter, Sec., Bangor, Me. 

L'incoln Farmers Union 
Ard Edwards, Sec., Lincoln, Me. 

Orrington Farmers Exchange 
Raymond L. Perkins, Sec., So. Brewer, Me. 

North Penobscot Produce Exchange 
P. E. Averill, Sec., Prentiss, Me. 

Somerset County Farmers Union 
H. F. Goodwin, Sec., St. Albans, Me. 

Waldo County Farmers Union 
W. L. Grey, Troy, Me. 

Eastern Maine Produce Exchange 
Lewis Huff, Sec., Danforth, Me. 

Harmony Farmers Union 
W. G. Bailey, Sec., Harmony, Me. 

Belgrade Farmers Union 
John W'. Penney, Sec., Belgra:de, Me. 
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Franklin County Farmers Union 
Albert Pratt, Pres., Wi1ton, Me. 

Fryeburg Farmers Union 
A. 0. Pike, Pres. Fryeburg, Me. 

Kennepec Valley Farmers Exchange 
A. H. McKenney, Sec., Madison, Me. 

Farmers Union Grain and Supply Company, Waterville 
E. E. Austin, Manager, Waterville, Me. 

Brooks Farmers Union 
Robert M. Stiles, Sec., Brooks, Me. 

Kenduskeag Valley Farmers Union 
E. C. Fogg, Sec., Bangor, R. F. D. 

Morning Light Grange 
Frank P. Clement, Sec., Monroe, Me. 

THE BUYING OF SUPPLIES. 

Early in the work of organization there was a demand for 
supplies, such as flour, grain, feed, poisons and other articles, 
and during the winter of 1912 an occasional car of grain was 
bought and distributed at a substantial saving over the regular 
retail price charged by the dealers. As the number of exchanges 
increased and the demand for supplies became greater it was 
determined to in solme way locate a central supply house 
through which the local exchanges could purchase their supplie:.. 
It was also decided that there must be from $20,000.00 to $50,-
000.00 capital. All of the exchanges were of recent organiza­
tion and were raising or trying to raise sufficient funds with 
which to properly conduct their business locally. A numlber of 
them were busy raising capital with which to build potato 
houses. Therefore it was useless to undertake to raise money 
to engage in the wholesale grain business. 

Waterville appeared to be the most central point and the 
mills of the firm of Austin & Haines the most desira:ble. Aus-
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tin & Haines finally agreed to reorganize under the narne of 
the Farmers Union Grain and Supply Company and increase 
the capital stock from $10,000.00 to $20,000.00, the total cap­
italization to be paid in by Austin & Haines. A side contract 
was then made with the said Austin & Haines whereby they are 
to sell to the Farmers Union, or its constituent members, as 
they may desire, said stock of said grain company so held by 
them, at par, until the amount of stock so sold iby both of them 
shall equal 49 per' cent of the total amount of the stock of saiJ 
Farmers Union Grain and Supply Company issued and out­
standing. Then they agreed to turn over the whole remain­
ing 5 I per cent in a block, to said Union OT any of its 
constituent members at par as aforesaid, if said members or 
the Union so desire to purchase. The said Austin & Haines 
further agree to sell to the new corporation its real estate in 
Waterville for thirteen thousand eight hundred dollars ($13,-
800.00.) 

This ·property consists of two large buildings fully equippeJ 
for doing a grain business and quite a large tract of land, on 
which it is proposed to build a storage house for potatoes and 
other products, and also open a coal and wood yard. Since 
the reorganization, business has increased rapidly 1rd it :s 
estimated that the first year will show a gross business of more 
than $100,000.00. 

FERTILIZER. 

One of the most important articles purchased by the farmer 
is commercial fertilizer. It is estimated tihat the total tonnage 
of the state amounts' to 130,000 tons and this undoubtedly is a 
conservative estimate. Estimating the value at $36.00 per ton 
the farmers of Maine pay out annually $4,68o,ooo.oo. This is 
about one-third of the value of the potato crop annually mar­
keted. 

While the Maine farmer exercises great care in preparing the 
seed bed and carrying on other farm operations, he purchase~: 
his fertilizer as a rule without any knowledge of its actual 
growing qualities and gambles as to results. The Department 
believed that all farm operations should be conducted with as 
mu·ch certainty as the nature of the business would permit and 
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in the case of fertilizer, if the farmer could not make sure of 
the quality of the goods he purchased, then he should ibuy the 
various ingredients and practice home mixing. However, if the 
farmer is a memlber of an association ht:. can be reasonably 
sure that his fertilizer is made of ingredients available as a 
plant food and that no so-called filler enters into its make-up. 
During the last five years the farmer has been paying too 
much money for his fertilizer and the Board of Directors of the 
Farmers Union of Maine decided to enter the business of sup­
plying the Union members with this important article. The 
manager was instructed to contract for 2,000 tons. Proposala 
for bids were sent out to all reliable companies operating in 
Maine, but we were unable to get prices from any one of them 
and in fact two of the companies refused to sell to any farmerc;' 
organization. This enabled the manager to contract with the 
I. P. Thomas & Son Company whose office is located at 1000 

Drexel Building, Philadelphia, Pa., and whose manufacturing 
plant is located at Mantou Point, N. J. The goods of this 
company had been thoroughly tested by the manager when con­
nected with the Long Island Potato Exchange .of Riverhead, N. 
Y., and in every case proved highly satisfactory. A contract 
was made for the following grades: 4-8-7, 4-8-10, 4-6-10, 

5-8-7. The price paid, delivered at any .point in Maine, was 
as follows: 

4-8-7 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
4-6-10 .............................. . 
4-8-10 .............................. . 

5-8-7 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

$29 00 

30 50 
31 00 

32 00 

By vote of the Board it was decided to retain a profit of 
$2.00 per ton, $1.00 ·of which was to go to the Farmers Union 
of Maine and $1.00 to the local exchanges, it being understood 
that if this money was not required to meet expenses it 
should be divided among the various organizations. This in­
creased the price to the stockholders, making the co8t as follows: 

4-8-7 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
4-6-10 .... .......................... . 

. 4-8-10 .............................. . 

5-8-7 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

9 

$31 00 

32 50 
33 00 

34 00 
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The most of the exchanges, however, did not retain the profit 
of $r.oo a:nd the stockholders secured their goods at only 
$r .oo advance over cost. The Aroostook County Potato Asso­
ciation of Presque Isle was the first to enter the business of 
furnishing fertilizer and the prices secured by this association 
enabled them to make a cut of $2.00 per ton under the cash 
price charged by the regular companies. This cut was met l;Jy 

all the manufacturers doing business in the county, resulting 
in a saving of $120,000.00 to the farmers of Aroostook. This 
was during the season of r9r2. In r9r3 the Farmers Union 
of Maine was operating in almost every producing center in the 
state and this caused the companies to cut prices covering the 
whole state and, as it is estimated that 130,000 tons are used in 
the state, this saved the farmers $26o,ooo.oo. 

While the operations of the farmers' organizations have very 
materially reduced the price of fertilizer, owing to the small 
contract made the lowest price has not yet been secured, but in 
time the saving along the lines of fertilizer will many times 
pay all the expense of organizing. While the exact figures are 
not available at this time it is estimated that out of the 130,000 
tons of fer,filizer consumed in the state, at least roo,ooo tons 
have been and are being bought on what is termed December 
payment. The farmers who buy in this way have been paying 
an enormous interest for the use of the money. For example, 
the price of a 4-6-ro on December payment has in the past five 
years been $38.50. Any time during the five years had the 
farmers been organized this ·grade of fertilizer could have been 
purchased for $32.50, leaving a profit of $2.00 to go into the 
funds of the association. The difference between $32.50 and 
$38.50 is '$6.oo. This is $6.oo for the use of $32.50 for six 
months. For one year the cost would be $r2.oo and, as $32.50 is 
about one-third of $roo.oo, the rate of interest is 36 per cent. 
With this evidence before them it would appear that the farm­
ers would purchase all their supplies through their association. 
This, however, was not the case, for the farmers had not the 
availalble cash and their associations did not have sufficient 
capital to furnish the goods on time. Figuring from a basis of 
130,000 tons at $6.oo per ton over the cash price charged .by the 
farmers' organizations, then the farmers paid out in interest 
money the grand total of $780,000.00. This money practically 

• 
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all went out of the state where it is much needed, as the banks 
have not sufficient money to finance the farm. It has been said 
that the hanks were lath to furnish the farmer with funds, but 
the experience of the department is that the banks will loan the 
farmer under proper conditions. However, it must be plain to 
all that our credit system is extremely bad for the prosperity 
of the farm and it would appear that our legislators, both state 
and national, are far behind other countries in establishing 
rural banks through which the farmer can secure sufficient 
capital to properly finance his farm operations. The Bureau 
of Marketing and Supplies would strongly recommend that if 
Congress does not establish a rural banking system our state 
legislature act at its next session. 

The department's plan of organizing extends far beyond our 
state line. First, the foundation is laid at the farm. The farmer 
is in control at the loading station, he controls the state central 
body, and when the other states have estaiblished state centrnl 
bodies and made their organization state-wide, the farmer will 
be in control of the organization work in every marketing cen• 
ter in the country. 

Our state covers a large territory, and I find it difficult to 
respond to an the calls for my services and take care of the 
office Work. We now have thirty-three local exchanges, a 
state central body and a state supply house through which the 
local exchanges purchase their supplies. A number of these are 
prospering, while some of them are not active and these need 
consideraible attention. It would be good judgment to stop 
organizing new exchanges for a time, but as the department ·s 
for ai:I farming Maine, it would not appear to be good judg• 
ment to refuse to organize in sections where we are requested 
so to do. Every local exchange organized since April I, 

1913, has been organized by request. The Bureau of Market­
ing and Supplies is not endeavoring 'to extend the territory al­
ready occupied, but rather seeking to enlarge and put into active 
operation every exchange now in the field. The bureau has ap­
pointed selling agents in Boston, Worcester and New York, 
secured ·credit for the farmers through the banks, contracted for 
the farmers' supply of fertilizer, poisons and sma'11 seeds, e:;­
ta:blished a central supply house, assisted in bringing aibout the 
building of potato houses and grist mills, educated along the 
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line of stock true to name, better grading and sorting and an 
honest pack in all .cases. It woU'ld be guess work to estimate 
how many thousands of dollars have been lost by the farmers 
of Maine on account of poor grading and sorting. This method, 
however, has reduced the price of all Maine stock from five to 
ten cents per hushel and i'f the bureau can bring about the 
grading of the potato and apple up to the standard recognized 
by the buyer it will add greatly to the wealth of the state of 
Maine. 

There is no occupation so difficult as the organizing of any 
line of trade and while it does not call for a man of unusual 
ability it does call for a man of peculiar make-up. One of the 
most unfortunate conditions to overcome is the fact that the 
farmer and the townsman ·have both come to the conclusion 
that the farmer cannot be organized. We meet and discus-; 
farmers' associations for the marketing of the product of the 
farm. We would not think of discussing the Standard Oil 
Company, the Great Northern Lumber Company, the Uniter. 
Steel Co., or any other of our large combinations as to their 
ability to market their product. These conditions the Bureau 
of Marketing and Supplies hopes to overcome, by submitting 
positive proof that farmers' associations can successfully 
market the product of the farm. 

First, we have the remarkablle record of the Eastern Shore 
of Virginia Produce Exchange, Inc. 

SUPPLEMENTARY DETAILS OF 1913 BUSINESS. SUBMITTED BY 

SECRETARY AND TREASURER. 

Gross sales of produce f. o. b .............. . 
Gross sales of produce consigned ........... . 

$4,249,5 I4 39 
394,288 44 

Seed potatoes purchased for members . . . . . . . . $ 60,837 66 
67,768 76 
11,50::. 73 

Printed covers ........................... . 
I1erry crates ............................. . 

$r40,rn8 15 
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TOTAL PURCHASE FOR MEMBERS. 

Gross sales for year 1913 ................ . 
Gross sales for ye;lr 1912 ............... . 

PACKAGES OF PRODUCE HANDLED. 

Barrels, Irish potatoes .................... . 
Barrels, sweet potatoes ................... . 
Berries, ca!bbage and onions ............... . 
Miscel'laneous ............................ . 

Total .............................. . 

Number packages shipped in 1913 
Number packages shipped in 1912 

Increase of packages for 1913 ............. . 
Total num!ber of packages sold for members .. 

$4,783,910 98 
3,684,740 99 

$1,099, 16g 99 

1,668,984 
961,463 
184,639 

9,553 

2,824,639 

2,824,639 
I,848,II5 

CALIFORNIA FRUIT GROWERS' EXCHANGE. 

Report of Dr. G. Harold Powell, Manager. 

In 1905 this exchange marketed only 47% of the total crn!) 
of the citrus fruit while in 1913 they marketed! 61% of the 
total crop. In 1912 tlie total crop was estimated at 34,000 
carloads or 13,250,(X)O boxes. In 1913 the heavy November 
winds destroyed 10% of the crop and the unprecedented freeze 
of January still further reduced it so that only 12,445 carloads 
were sent to the market. However, by the excellent manage­
ment of the exchange mU'ch fruit was, saved that under the 
old conditions would have been lost. The total gross sales of 
the organization in 1913 amounted to $13,500,000.00 and this 
business was carried on at an expense of less than 2% in com­
parison with 20% before the exchange was started. 
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THE SOUTH JERSEY FARMERS' EXCHANGE. 

The South Jersey Farmers' Exchange was organized in April, 
1909, and the business transacted by this organization since that 
date is as follows: 

1909 
19ro 
19u 
1912 
1913 

Total 

$363,249 49 
445,092 86 
877,883 75 
734,746 oo 
703,220 30 

LONG ISLAND POTATO EXCHANGE, RIVERHEAD, N. Y. 

The Long Island Potato Exchange was organized in 18o8. 
The gross business of this organization per year was not avail­
able at this writing; however, the business for the year ending 
June, 1913, amounted to a total of $268,903.00. The most 
important articles are as follows: 

Potatoes 
Fertilizer ..................... . 
Feed ......................... . 
Seed potatoes ................. . 
Flour ......................... . 

$128,662 56 
42,727 63 
55,025 14 
16,169 83 
4,21 7 73 

The price received by the farmers of this association aver­
aged about 75 cents per barrel more than the farmers of Maine 
received. This was brought about by a system of better sort­
ing and grading than we practice in Maine. 

Every one has a more or less vague idea of the meaning of 
cooperation, bu't here we have shown the results of actual test 
in everyday business affairs. 

Men in all the walks of life are now very much concerned 
over what is termed the "Rural Pr(jblem." From a social an<l 
economic standpoint this is perhaips the most vital question of 
the hour, one worthy of very careful study, but after all possi­
bl,e has been assimilated from the opinions and theories of 
others its final solution will be made by the man upon the farm. 
The popular cry "Back to the Farm" will prove a passing hobby 
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unless it can 1be demonstrated that farming is not only a profit­
able occupation, but that the farmer can be surrounded hy the 
comforts and conveniences of modern life. 

The farmer may s:tudy scientific methods of farming with 
pleasure and profit and learn to get from the soil the last pound 
it is capable of producing, but the vital question of marketing 
must 1be solved, if solved at all, by the cooperation of individ­
uals. 

Respectful,ly submitted, 

C. E. EMBREE. 



AGRICULTURE OF MAINE. 

INSTITUTE PAPERS. 

WINTER EGG PRODUCTION. 

By GEORGE L. GILLINGHAM, Moorestown, N. J. 
To secure eggs in winter in paying quantities we must de­

pend upon pullets. Old fowl, over one year old, cannot be de­
pended on, as there is no certain date when they will go into the 
molt or definite length of time when fhey will be molting; and 
as a hen will not produce eggs and grow a new coat of feathers 
at the same time, she will lay but few eggs during the •cold 
winter months. But the pullets should be hatched from adult 
hens-hens that are strong and healthy and mated with a 
strong, vigorous cock bird or early hatched cockerel. 

The pullets should be hatched in early spring, but not too 
early, as H hatched before March I they will go into the molt 
before winter and you will not 1have anything better than an 
old hen. From the middle of March to the middle of April is 
the proper hatching season. With all of our domestic animals, 
well born means half raised, hence the importance of having 
these pullets well hatdhed from strong, vigorous parents, as 
one will have to keep enough yearling hens from which to get 
the eggs for hatching. 

In this business there are four important essentials: First, 
the man ; second, Vhe breed ; third, the feed, and fourth, the 
care. The two latter are so closely connected that they may 
be treated und~r one head. The man, which also me1ans 
woman, as she it is who often takes care of the poultry on the 
farm, must first have knowledge and, lastly but most important, 
a love for 1:ihe occupation, for unless one has this he will not 
succeed, as he will negleqt lthe little things that go to make 
a success as a whole. It is the little things in our work that 
tell in the long run. 
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After the chicks are hatched tlhey should not be fed for at 
least 24 hours and pTeferably 36, or even 48 hours. I would 
much rather they would go 48 than to feed them before 24, 
as in the last process of hatching the yolk of the egg is absot1bed 
by the chick's body and constitutes the contents of the intestine.5 
which nature intends 1to support the chick for the first 24 
hours. To start the digestive tract at work before ~his, has a 
tendency to upset the entire system and cause diarrhrea and 
many other ailments which, in many cases, cause the death of 
the chick. The first feed should be light grit to start the giz­
zard at work, or, in other words, furnish the chick with it~ 
teeth, as the gizzard is where the chick's teeth really are. The 
best feed I have found for this purpose is the shells from 
which the chicks were hatched. Place these in the stove oven 
and heat them to a light brown; crumble fine and place them on 
a board before the chicks for a few hours and let them play 
and work among them and ~hey will pick up quite a few of 
them. They are then ready for their first feed which should 
be dry oatmeal, bread crumbs, or any easily digested light food 
for the first day or two, with water or milk before them. Af­
ter two or three days ~hey may be fed on the commercial chick 
foods that are sold ready mixed by most of the poultry feed 
dealers. 

I have always found that these pullets should be grown and 
their bodies developed and the ovaries developed, on the same 
kind of feed we use to make the egg after the hen is grown; 
hence, after the chicks leave the baby stage, feed the dry egg 
mash and the scratch foods, made up of as many different 
grafos as possible. The best dry mash I have ever found for 
egg production, as well as for growing the pullets to maturity, 
is composed of 200 pounds of wheat bran, 200 pounds of wheat 
middlings, 200 pounds of ground oats, 100 pounds of corn 
meal, 100 pounds of linseed meal, 100 pounds of alfalfa meal, 
100 pounds of heef scrnps and 40 poun:ds of charcoal. Keep 
this before the growing chicks dry and allow them all the exer-­
cise they will take; if on a farm, unl1imited range. If confine·] 
to yards, make them scratch the grain out of deep litter, which 
should be also fed sparingly, morning and evening, in addition 
to the dry mash constantly before them in hoppers or troughs, 
so constructed as to prevent waste. 
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With this care and feed they should grow very rapidly~ 
and as -they develop and show maturity, with red combs anJ 
gills, they should be removed from the cockerels and placed in 
their winter houses before they begin laying, for if they begin 
laying previous to this, the moving or housing will check egg pro­
duction, as it is the happy, contented hen as well as the busy hen 
that produces the eggs, and anything that interferes with 1!his . 
contentment will stop the production of eggs. Hence the im­
portance of haV'ing them accustomed to their new quarters 
and begin laying before cold weather sets in and then they will 
seldom stop if ~hey have comfort~ble, dry quarters and proper 
care. 

The style of the house is not so important as it is that it 
should be dry and comfortable, but not too warm. The house 
should face the south or southeast, with the back to t!he cold 
winds, and be perfectly tight. Avoid too much glass, as, being 
a good conductor of heat, it will make the 'house too warm in 
the middle of the day and conduct all the heat out in the night 
and make it too cold. The floors should be made of matched 
boards through which no draft can come from below, or 
preferably a floor of cement; these should be covered with d~y 
ltaves, straw, or light Btter of some kfod to the depth of five 
or six inches, and in this all the grain feed should be thrown, 
causing them to scratch for it, thus keeping them busy. Al­
iow five or six square feet of floor space to each hen- in the 
house; feed one pint of scratch feed per 12 hens in the morn­
ir.g and one quart to 12 hens in the afternoon, about an hour 
before sunset, keeping the above dry mash in the hoppers at 
all times and a liberal supply of clean water always before 
them, as an egg is composed of 75 per cent. water. In addi1tion 
to the above-mentioned feed they should be furnished with 
green or succulent feed, such as cabbage, turnips, mangels, 
sugar beets, etc., as this will have a two-fold benefit. First, it 
will help the other food to digest more readily, so that more 
benefit will be derived from it; and second, the succulence wi!I 
help to furnish them more moisture in addition to the water 
that enters so largely into the composition of the egg. 

In the absence of the succulent feeds mentioned, no better 
substitute can be found than sprouted oats. This can be sup­
plied in winter by soaking the oats in warm water 24 hours, 
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tLen spreading in boxes or trays two inches deep and sprinkling 
each morning with warm water, keeping in a warm room or 
cellar. When two or three inches high they will be ready to 
fee9, at the rate of about one square inch per hen, per day, and 
will be greatly relished by them. Grit in some form s1hould al­
ways be before them. 

By fhus growing your pullets and carefully housing and caring 
for them and cultivating a love of the occupation, there is no 
reason why one should not receive as paying a crop of eggs in 
the winter months as any month of the year. 



140 AGRICULTURE OF MAINE. 

THE BETTER COW. 

By W. F. MoSPARRAN, Furniss, Pa. 

Dairying has become such an important branch of American 
farming, especially in the eastern states, that dairymen at large 
should fully realize its ,importance both as a trade factor in the 
commerce of the nation and in its economic relations to the 
farm. 

It is dou1btful, 1however, whether the mass of the dairymen 
of the country have kept up with the expansion and needs of 
their business, and this would seem to suggest that all educa­
tional efforts bearing upon the business of dairying should be 
directed toward the farmer or dairyman himself; but really 
we farmers of this day and generation have been and are so 
much the victims of "uplifts,'' of ''efficiency," of "experts" and 
various patronizing and .patronal efforts, that I as one of the 
sufferers do not have the heart nor the inclination to add the 
weight of my censure to his burden of sorrows, hence I will 
discuss the cow and let her owner have a temporary rest. Of 
course men who are producing and owning, feeding and milk­
ing poor cows must get some blame, if not directly at least in­
ferentially, in any judgment that passes condemnation on the 
cow, for the cow, like the stream, cannot rise higher than her 
source. She is not a free agent. If her feed supply is short and 
her neck is enclosed by stanchions, ~here is no way by which 
she can help hersdf. When the pastures vanish in the sum­
mer, she would of course help herself to the growing corn or 
clover in the next field, but there stands the everlasting fence; 
and however much the cow and I may sympathize with the 
farmer under all the hard things said a!bout him, the fence 
that separates the hunger of the cow from the bountiful growth 
of the corn field stands as proof aga:inst him. 

There has always been and no doubt always will be a short 
supply of good cows, and too many of the other kind. Of 
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course if we could divide cows into classes and ,put all capable 
of making a profit over all investment in the hands of wise, 
generous owners, and then classify all the o~hers as a neighbor 
of mine does •it, in ''Bad, quite bad and d-d bad," we could, 
by sending the two latter classes to the butcher, put a lot of the 
other class into the profit class, but we cannot do this till we 
can persuade the owners of all cows to begin the work of 
dassification and elimination. Indeed, it is a humiliating fact 
confronting us who defend t1he farmers, that very few of them 
know anything about the individual work or a!bil1ity of their 
cows; and as this is fundamental in this operation of classifi­
cation, it will appear as a perfectly logical and unavoidable con­
c1usion that the man is in a large measure responsible not only 
for his discouraging ownership of the poor cow but for her 
production as well. 

There would be some grain of encouragement in tihe cow 
outlook if we could see any prospect of a falling off in the pro­
duction of the poor cows. Naturally, in time we would get ri<l 
of all classes under the ,profitable, but how shall we get away 
from the burden of thefr continued production? How shall we 
convince ourselves that we have ,poor cows, if we do not go 
about testing them, weighing them in the balance? Are we so 
wise in our day and generation that we can tell the measure of 
profit or loss lying potential in our cows hy looking at them? I 
am sure when we are thoroughly honest with our judgments 
we know we cannot so pass upon the merits of our cows. 

Then as soon as we shall come to judge cows by what we 
actually know they are doing for us, we can have reasonable 
expectations of improving our herds by more careful breeding 
and the lot of other essential things that are part of the busi­
ness of breeding. The mere act of testing our cows to prove 
their worth, or tiheir lack of it, means very much more than 
the one simple act; it means the first step in knowing, and oth~r 
good steps are inevitable. The knowing will soon eEminate 
the poor cows and will inspire us in caring better for the good 
ones; and thfa better care is always one of those good deeds 
that brings its own reward. It will tea:ch us the lesson of tthe 
importance of what we call environment in the business of 
dairying and breeding, and it will suggest to us that we are 
likely to produce best cows from our best ones. Thus we leave 
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the first and probably the most important lesson in breeding­
selection. 

Having learned this as regards the cow as the mother of our 
improved young stock, we naturally learn that the sire must 
be equally as good or better. Absolutely, live stock breeding 
must be systematic and logical and the olden declaration that 
"Men do not gather figs from thistles'' has never lost one parti­
cle of iits truthfulness. And this better sire means back of 
him a good mother and, indeed, a long line of good sires and 
dams, for if he shall not have sudh a proven good long line 
back of him we have no assurance that he is going to be the 
good sire, that he has the iniherited, prepotent, potential ability 
to do a sire's work in our scheme of producing cows that in 
their turn shall be producers of milk and of better offspring. 

As a breeder and a student of the work of breeding, I do 
not hesitate to say that ,if we do not follow careful1ly along this 
line of selection of both the dam and ·~he sire, we cannot ex­
pect the results of our breeding operations to be any more de­
pendaJble and productive of definite results toward improve­
ment than if we were to allow our herds and flocks to revert 
to the primitive accidents of natural selection. 

We breeders and dairymen are confronted by the question of 
the production of this better cow, and better families and races 
of cows, by the urgency of necessity. The poor, unprofitabie 
cow is an extravagance, a waste, a sin, and must go. The 
better cow ,is a necessity, a burden bearer, a living maker, a 
home and farm and soil and prosper.ity and good citizenship 
builder and she must come. If we as her owners are not quali­
fied to produce heir and environ her then of course the first 
move in producing her is to develop ourselves, which suggest:, 
to me an excellent place to close; but with the volunteer 
thought or suggestion that this human development sha11 not 
be narrowed down to one tiresome idea, to a single talent or a 
taste, but shall embrace and encompass the balanced up, the 
rounded out and polished off completion of our finest citizen­
ship. 



INSTITUTE PAPERS. 143 

PORK PRODUCTION. 

By GEORGE L. GILLINGHAM, Moorestown, N. J. 
I 

With this business, as with all others, there are three 
things necessary,-knowledge, capital, and love of the oc­
cupation. Coupled with these are the man, the breed, the 
feed and the care. It will not take much capital to start, but it 
will take much knowledge, as well as love for the business, if 
one would succeed. Here iis where the man ,comes in. If he is 
not one who is wil'ling to attend to the small details, both i11 
feed and care, he should let hogs alone and go into something 
that appeals to him more. 

It is not my purpose to enter at very great length into the 
desirable quaJiities of the different breeds. Select the one you 
like best and admire tihe most, as one will always succeed best 
with the animals he likes. If lean meat for sausage is wante,j, 
the blacks, such as the Berkshires and Poland China; if for 
lard, the reds, such as the Jersey Red and Tamworths; if for 
bacon, the Yorkshire and Cheshire, will be found best for these 
separate purposes. 

In breeding, always select mature parents. Young sows 
should not be bred to bring their first young until at least one 
year old. We have found that old sows do best and should be 
kept as long as they do well, or do not get too fat or careless 
with their young, or too cross to be handled properly at far­
rowing time. It wi:Jl of course be necessary to keep a young 
one-one or two-to take the place of any old one that has 
tc be slaughtered on account of the above faults. 

CARE OF THE MOTHERS. 

In breeding and caring for the breeding stock, k;eep ever in 
mind the word motherhood; remember these mothers are per-
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forming a double duty. They not only have to ke.ep up the 
wear and tear and animal heat of their own bodies, but are 
growing from five to 12 other bodies which you want to be 
born istrong and well formed, hence these mothers must be fed 
liberally and treated kindly. Avoid too much corn or fatten­
ing grain. \Vheat bran or middlings, alfalfa and clover hay, 
roots, and pasture in summer, and in spring, clover, pasture and 
green rye, are the ideal for this purpose, also oats and peas. 
Sow two bushels of oats and two 'bushels of Canada field pea:; 
per acre and when just in bloom, turn the sows in this and 
it will go a long way towards supplementing the feed bin and 
will be found to be an excellent milk-producing food for the 
nursing mothers. 

Thes,e mothers during pregnancy must have all the exercise 
they will take and they will not always take enough, particularly 
in cold weather. To this end the sleeping houses should be re­
moved quite a distance from the feed trough, compelling them 
to take exercise in coming to and from their food. 

Do not crowd in the sleeping quarters ; three or four at the 
outside are all that should be allowed to sleep in one house, as 
over-crowding is conducive of bad results. These sleeping 
houses should be warm and dry, situated in the feed or pasture 
lot, back to the cold winds and facing the morning sun. 

Ten days or two weeks before farrowing each sow should be 
placed in a separate enclosure, that she may be contented with 
her new quarters before the pigs arrive, as she will not do 
well if she is wor~ing to get out and back to the herd. 

After the young arrive, let the mother a!bsolutely · alone ( un­
less your presence is needed) until she comes to the f eeu 
trough of her own will, as at this time she needs perfect rest for 
ten or twelve hours after her labor, and will do much ,better 
than she will if you try to be too kind to her. However, al­
ways have your sows gentle and tame, as there are times when 
your presence is needed and, if wild or cross, you can do 
nothing. I know of no animal that will respond to kind and 
gentle treatment better than the hog. 

Let the first feed be very light; if in cold weather; this 
should be warm. It should be wheat bran or middlings, made 
into a thin slop. Gradually increase till she is on full feed, a11 
she will take, which should he by the first week, being careful 
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not to overfeed and get her sick of the feed, as this will cau5e 
her milk to dry up. See to it that she cleans up each feed and 
is ready for her next feed. By the time the pigs are two 
,veeks old she may have a light feed of corn at night in cold 
weather. · 

As the pigs become older they will need other feed and will 
begin to eat when two or three weeks old. By having a small 
inclosure adjacent to the sleeping quarters, which they can en­
ter without admitting the mother, and in this placing some 
soaked corn, wheat, or oats, they will soon learn to eat and 
lighten the drain on the mother and they will grow very fast. 

The pigs will be ready to wean at eight weeks of age and the 
sows can be bred aga.iin for the second Ii tter, as they will bring 
two litters per year. The first should come from March r 
to April I and the second from Sept. I to Oct. r. 

The pigs should then be liherally fed with good pasture in 
summer and finished the last month with com. The spring lit­
ters should be ready for the butcher in October and November 
and weigh from 200 to 250 pounds and the fall litters in Feb­
ruary and March and weigh from r 50 to 200 pounds each. 
The mothers, if bred again, during the summer months, will 
need little food other than good pasture and clean water to 
drink, until about a month before the fall litter is expected. 
Then feed with protein or muscle forming foods, as in winter. 

DISEASE. 

There is very little satisfaction in doctoring sick hogs and, 
in most cases, particularly after they are sick enough to refuse 
food, it is impossible, hence prevention is much better than an 
attempt to cure after the disease is contracted. 

With the heavy feeding recommended for the sow, particu­
larly in cold weather, when the young stay close to their beds, 
they are frequently taken with the "Thumps." This is not a 
disease, as the term applies, but rather an ailment caused by 
the want of exercise, and breathing the same air over and over 
again in their beds. The best and fattest pigs are taken first 
and, when taken, soon die if not relieved. 

Prevention is far better than cure in this case and exercise 
is the only prevention. The fall litters are seldom affected, as 

IO 
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they soon leave their beds in the pleasant weather and follow 
the mother around the lot but the spring litters should be made 
to take exercise. See that they leave their beds at least once a 
day, till they are two weeks old. Compel them to follow the 
mother to the feed trough and let them remain there till she re­
turns and foNow her back. This exercise will have the desired 
effect in preventing the thumps. You can seldom, if eveir, 
cure it after once taken. 

All hogs 1in winter, when they cannot have access to the 
ground, should be supplied with a mixture for preserving the 
health of swine and particularly the breeding sows carryiing 
young, as their systems need some mineral matter. If you 
have one that you find is not doing quite right-whose coat ls 
rough and whose appetite is poor, it is this one that will call on 
you most for this mixture. It is made up as follows: Three 
bushels wood ashes, one bushel charcoal ( small pieces), one 
bushel fine salt, one-half bushel air-slaked lime, five pound-; 
spanish brown, two bushels flour sulphur, one-half pound cop­
peras and one-fourth pound saltpetre. Pulverize the last two 
thoroughly. Mix on the barn floor and keep in a dry place anrJ. 
feed it to your hogs two or three times per week at least. 

If, however, there is disease in your neighborhood and you 
are afraid the germs will be carried to your herd, use as a ,pre­
ventive four ounces black antimony and one pound sulphur, 
mixed, giving one taiblespoonful to an eight-quart bucket of 
slop once per day for three days; then skip thr~e days and give 
again. While we do not claim these remedies a~e infaUihle, 
yet we do bel,ieve from experience, when used intelligenuly, the 
danger from disease will be reduced to a minimum. 
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ROADSIDE IMPROVEMENT. 

By MRs. EDWARD M. LAWRENCE, North Lubec, Maine. 

( Prize Essay.) 

147 

There was never a time in the history of the world when so 
many people were traversing the public highway as at present. 

During the summer months the railroads are almost deserted 
by those who are touring for pleasure and the commercial 
world is streaming back afong the highway; for it is now prac-' 
ical to combine business with pleasure by using automobile 
as carriage and to save the precious time that was once wasted 
because of the unaccommodating train schedule. 'Dhe improve•! 
facilities for travel combined with the good roads movement 
make the question of roadside improvement timely. 

If one starts to travel between two given points by rail, the 
choice of routes is limit,ed. This is not true when travelling by 
the public highways, for often there are a half dozen or mor-! 
from which to choos,e. Of course the good road bed and the 
surrounding landscape will always be of first consideration in 
making selection, but these things being equal, the condition of 
the roadside is sure to determine the choice. Even a few mile, 
of extra travel seem an advantage in these days of mechanical 
power, pneumatic tires, and eas,y cushions. 

Oleanliness is the first requisite for an attractive roadside. 
Waste of every description is not only unsightly and unsani­
tary, and, therefore, out of place, but it betokens· slovenly 
habits, and gives travellers_ a bad impress.ion of the inhabitant:; 
of the neighborhood. The careless scatteriing of waste paper 
has fr,equently resulted in serious accident, for nothing will 
more surely frighten a nervous horse. Broken bits of crockery, 
tin cans, and worn out mach~nery had much better be left in 
the individual back yard than dumped upon the public highway 
where they become an offending eye-sore to the multitude. No 
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one has the moral right to mar t:he pleasure of others in this 
w;.iv. 

Cess pools should be drained. Pig pens and compost heaps, 
factoriies that give forth offensive stench, and everything that 
would pollute ~he pure, fresh air should be removed from the 
~ay,side as far as possible. 

Billboards should not be permitted. These ever pres,ent re­
minders of greedy commerciaHsm mar and obstruct views that 
would otherwise dellight the eye, and in these days of rapil 
highway transit they are an unbearable nuisance, for they com­
pel travellers to strain the eye continually in discriminating 
search for the necessary guideposts. 

Rocks that lie near enough to the road to prove a menace 
to the passing of vehicles should be crushed for the roadbed·, 
or they should be roHed back to add to the rustic beauty of the 
landscape. All noxious weeds should be destroyed before 
seeding time. Trees and shrubs that interfere with, or cause 
a crowding of the traffic, and all that harbor insect pests, should 
be cut down in the driest, hottest season of the year to dis­
courage sprouting. The stumps should be pulled or blown out 
with dynamite, and burned with the brush. 

In clearing up the roadside, I would not be like the barber 
who cut off a man's nose and ears when he had only ordered a 
clean shave. As a rule, we do well when we preserve, as far 
as possiiible, what nature has donated, only restraining her too 
lavish hand where she would impede human progress. A 
group of shrubs, a boulder well beyond t?e reach of passing 
wheels, or a tree that harbors no inseict pests, and that has beeu 
taught to grow beautifully, add real charm to the wayside. 

In t:he matter of decoration, nature must be our instructor, 
for although she paints with a lavish brush, and selects the most 
daringly gorge_ous colors, they harmoniz,e and blend without 
flaw. That is why she has been the valued prec,eptre:ss of 
every great landscape artist. She is never negligent, but pro­
vides in advance for the wonderful and varied color schemes 

I 
that harmonize with the changing seasons. There are the 
delicate tints of spring, the gold of the blazing summer, aarl 
the purple and crimson of autumn; but when winter comes 
with her gray leaden skies, she indulges her love of harmony 
by dropping her br1illiant coloring, and covering all with a 
white, fleecy blanket. 



INSTITUTE PAPERS. 14y 

Sometimes it is necessary to draw aside a curtain, however 
beautiful, in order to afford a glimps-e of something which tt 

conceals. It may be necessary ~o sacrifice a group of trees in 
order to afford scope of view or to revea:l a beautiful cascade 
or lake. Let us be quite certain before drawing the curtain 
aside, however, that what we wish to reveal is really more 
beautiful than the curtain itself. As I write, I remember, with 
bitterness, a neighbor who cut away some beautiful trees that 
clothed a jagged cliff. I could have forgiven him in time, had 
he not white-washed every protruding boulder. 

We who are fortunate enough to dwe11 in beautiful Maine 
have more frequent oocasion to consider tree pruning than tree 
p]anting. If the occasion for tree planting offers itself, we shall 
usually find the graceful elm with its scant foliage a happy 
choice in this cool alimate where we have more reason to 
encourage sun than shade. 

I believe it is a mistake to encourage the planting of fruit 
trees along public highwaJS. :The prevalence of insect pests 
makes all unsprayed trees a harboring place for them from 
which they breed a constant menaoe to orchards. The Euro­
pean countries that have long encouraged the planting of fruit 
trees along the highway, and have provided for their care at 
pulllic expense, are finding that the clouds of dust raised by 
passing automobiles load the fruit with disease germs. We 
were told in the great Vienna hospital where we went with a 
friend who came near losing her life from eating the infested 
fruit that physicians were inaugurating a movement to have 
forest substituted for fruit trees. 

Anything that adds to the comfort, convenience, or s1afety 
of traveUers will increase their pleasure in traversing a given 
route. Guide posts with bold, black letters on a white back­
ground, giving accurate information, should be placed at every. 
point where doubt could arise. 

Bridge rails should be painted white, unless a very 'lig- 1t 
concrete. The abutments should be of uniform pattern instead 
of being left to the wild fancies of the workmen; and they might 
bear the name of the town, instead of being decorated by the 
imprint of a child's foot or the workman's hand. 

Telephone and teJ.egraph poles could be made both pictur­
esque and useful by painting them dark green to a height o:t 
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about six feet and white the rest of their length. Watering 
troughs may be made an even greater attraction and con­
venience if neatly built and kept dean. The pails provided by 
the S. P. C. A. serve a double purpose in these days. A motor­
ist remarked as he filled his engine last summer,-"It prevents 
cruelty to automobiles as well as to animals." 

We now come to the consideration of the individual wayside 
home. Perhaps no nation has been more negligent of her duty 
in this respect than our own beloved America. Nowhere does 
our overwhelming commercial spirit manifest itself more ob­
strusively t,han in our great lack here. Now that we are no 
longer following closely upon the axe, we do well to consider 
means by which we may take almost immediate rank with the 
nations of the old worJd which now lead us by centuries of 
artistic landscape gardening. 

Each individual home owner should realize that he owes a 
duty to the community in which he lives and to every chance 
traveler who may pass his abode. If he does his whole duty, 
his home will be beautHul without, as wel!l as within. The 
more pretentious the house, the greater seems the necessity for 
artistic improvement, and if the house be modest, the more 
beautiful the outside, the more attractive it will appear. While 
we concede a man's first duty to his family, it is certainly true 
that where )One sees the interior of a wayside home, thousands 
gaze upon the exte11ior, and the individual, the family, the 
community is most frequently judged by that. These things 
being true, we invite consideration of a few of ithe basic princi-­
ples of landscape gardening. 

The front, sides and rear of the dwelling must be considered. 
Graceful curves for walks and drives are always the rule. If 
the limitations of a city lot compel a straight walk, it is ·well to 
let it run past rather than direct to the house. Next, deter­
mine what viiews are to be screened and what are to be pre­
served, or what are to be revealed by pruning. 

The open lawn should prevail and the planting should be con­
fined to the !boundaries. Let your view-po:int alternate from 
the house 'to tthe street. The orchard should take position at 
the extreme rear of the lot where the fruit will be sufficiently 
removed from the germ-l~den dust of the highway, while at 
the same time it acts as a background for the buildings, and 
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as a protection for the flower and vegetable gardens-- which 
should lie in front of it. A line of shrubs extending from the 
rear of ithe house should conceal the barn and out-buildings. 
Flowers may be planted in broken spaces in front of the shrubs. 

Mass planting of shrubs may be used effectively, whether as 
screens or outlines. The tall grown varieties should be planted 
in the extreme rear in front of which the lower growing kinds 
should prevail ; not too much crowded for grace and in front 
of 'thes•e, plant the hardy perennial bulbs and plants selected for­
snccessive blooming. Almost any style of veranda may be 
greatly improved by the planting of climbers. These should 
never be attached to the building but to wire trellises, sufficient­
ly removed to provide for the proper circulation of air which 
will enhance the growth of the plant, and will not menace the 
building wirh decay. They can be la:id upon the ground while 
painting is going on. The name of the home as well as of the 
owner is a matte,r of keenest interest to travellers, and it ought 
to have a place on the mail box. 

The name of vill,ages and cities should be indicated by white 
col:Jble-sitones set against a hill or terrace of green or by some 
other equally picturesque and simple m~thod. Riverhead on 
Long Island and Wi~mington, Delaware, have so constructe.i 
their water towers that they constitute their most decorative 
features. What an improvement over the unsightly tower that 
usually offends the eye. 

Goel has certainly taken pains for beautiful Maine. You 
may see the careful tracing of His finger in her beautiful mir­
ror-like lakes where magic lights and shadows entrance and 
mystify the beholder; in the picturesque rocks that present a 
stolid face to the maddened waves that beat them only to bi:! 
dashed and broken in their demented fury; in the wonderful 
streams that here wind like silver ribbons for a few short 
miles between green meadows carpeted with velvet turf and 
gemmed with flowers, and there rush on regardless of wheels 
that would hold them :in durance vile; in the sylvan solitude of 
her forest, vibratory with the song of birds, where the spruce 
and pine seem like sentinels standing respectfully aside to per­
mit the passing of humanity, while the timid birches sly out 
from the shadows, crowding to the very public highway that 
their smooth, white limbs and <lelicate tresses may be admire, i. 
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I long to see the time when tourists may drive through our 
forests as they now drive through the forests of the old worB, 
on finely macadamized roads, amidst majestic trees kept free 
from insect pests, underbrush and decaying limbs. Is it too 
much to ask that man shall cease to invade, or that he shaH em­
bellish rather than mar his surroundings, that the beauty of 
Maine, our Maine, may be ,enhanced, rather than destroyed. 
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REPORT OF PROCEEDINGS 

OF '!'HE 

STATE DAIRY CONFERENCE AND ANNUAL 

MEB'DINGS 

OF THE 

MAINE DAI1RYMEN'S ASSOCIA:TION 

AND 

MAINE SEED IMPROVEMENT ASSOCIATION 

CITY HALL, LEWISTON, 

DECEMBER 2-5, 1913. 

TuESDA Y EvENING, December 2. 

The meeting was opened by L. E. McIntire, President Maine 
Dairymen's Association. Invocation by Dr. Leavitt H. Ha11ock, 
Lewiston. 

ADDRESS OF WELOOME. 

HoN. vV. B. SKELTON, Pres. Chamber of Commerce. 

I regriet ithat it appears to have been impossible for the Mayor 
to be present this evening and speak in his official capacity for 
the city of Lewiston, but I assure you who are here represent­
ing the two great associations which are now opening tlheir 

. annual convention, not only in behalf of the Chamber of Com­
merce, whkh it is my honor to be booked ·to represent, but :n 
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behalf of the whole city as well, that we bid you a hearty wel­
come to the city for the purposes for which you come, and that 
that welcome is not confined to these purposes alone, but it goes 
out to you, to the associations which you represent, and to every 
part of the state, among those who are interested in building 
up any of ,the great industries on which we rely for the state's 
wdfare and financial and social growth. I was asked within a 
few days what I regarded as the greatest accomplishment of 
the Chamber of Commerce during the year and a few months 
and few weeks that it has been in existence, and I replied with­
out hesitation that it was the fact that it had been able to get the 
active business and professional men of the city together and 
get them to understand one another better; to make them more 
intimate in their relations with one another; to make them 
realize that they are dependent parts of one great whole rather 
than independent units, each one striving for himself, for him­
self alone, and for himself without any regard to the interests 
of his fellow men. 

That, ladies and gentlemen, is one of the great reasons why 
we welcome and inv'ite conventions of this sort,_Jbecause we 
get together, locally and with those from other parts of the 
state, all interested in the same thing, whether it is accon1• 
plisihed by one vocation, one employment, one business, or 
another, and that is, the ultimate welfare of the whole state of 
Maine. These meetings, travelling a·s ,they do from one part 
of the state to another, as you alternate and as other associa­
tions alternate, from one place to another, carry with them a 
Gospel which is bound to instruct, an enthusiasm which is 
bound to inspire each community that is fortunate enough to 
be selected for one of the annual meetings of such associations. 
And I speak th'is not with any sense of flattery, not as addressed 
tu these two associations alone, but to any and all of the state­
wide societies which are interested in any general industry, for 
improvement in the state. 

We are confronted by great and grave problems and the 
greatest of them, perhaps, from a public standpoint, is one of 
which your two associations and that which met with us two 
weeks ago, are engaged in a practical solution. It is the ques­
tion 0 1f the high cost of living on which the changes have been · 
rung so frequently and so continuously that we sometimes tire 
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of it, but only to have it come back to us as a real and awful 
presence, in the next breath. Statesmen and publicists have 
suggested and are suggesting various ways, some pract'ical and 
some the"retical, by which to deal with these things, based, 
many of them, upon the theory that the high cost of living i_;; 

due to great combinations and political conditions. I am not 
going to undertake to gainsay the fact that to some extent the 
results which we are facing are due to such conditions. We 
all agree upon that. We do not agree so well upon the solution 
when we come to the political and governmental methods; and 
when I speak of polifical methods I do not mean in any parti­
san sense of dealing with these things. We have instances of 
the control of them by law suit, but that is often wasteful and 
expensive and not altogether successful. We hear much said 
about control of them by regulation, and so far as great natural 
monopolies, the railroads, the telephones, the telegraphs and 
the expresses are concerned, this is a natural method, a method 
which has come to stay, and one which is meeting with success. 
But when we go beyond it and undertake to meet the condi­
tions as they exist in those lines of business which are strictly 
and properly regarded as private business o:pen to general corn-­
petition we enter upon a field which threatens us with oppor­
tunities at least of getting very far astray; and when we under-­
take to say what percentage of profit shall be allowed in a par­
ticular industry, what amount of success in dollars and cents 
any particular individual shall be allowed to acquire as the 
maximum, · we are ,travelling upon a road which is likely to 
lead a long way, and finally remind us of that saying of Senator 
Ingalls years ago, that an act-of God could not be repealed by 
an act of /Congress. But when we come to consider the ques­
tion from a practical standpoint, we have the soluton of it in the 
study of the old question of supply and demand to the largest 
extent that we shall find· it anywhere. And it is that solu­
tion that these institutions and societies are applying. 

We sometimes think that if we ,could arrange the political 
conditions as we ibdieve they should be arranged, we would 
have no question about adju ,ting the matter of supply and 
demand; that it is simply a question of getting at the product 
which we have. I am not going to take your time for any 
extended discussion but I do want to call your attention to one 
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instance, the figures of which I have happened to come across 
within a few days, to show how much we are mistaken if we 
-believe that it is entirely a question of unlocking the available 
supplies which we have. Taking the beef industry: which is 
one that oomes to our minds as quickly as any, when we speak 
of the ·high cost of living, in 1900 we had 62 beef creatures in 
the country at large for •every roo persons. ''f1hirteen years 
later we had, through an increase in population and a decrease 
in supply, ·1nstead of 62, 37. In other words, a proportionate 
decrease of 40 per cent or of one creature for every four men, 
women and children in .the country at large. Now we say that 
we are going to open up our markets and look to the rest of the 
world for the supply which we are failing to create ourselves, 
but let us see where· we are going -to find it. In the last ten 
years, in I I of the great beef producing countries of the world 
there has been an increase in population of 20 r-2 per cent. In 
other words, under equal conditions there has been an average 
increase of 20 1 ... 2 per cent in demand,. hut the increase in sup­
ply in that particular line of food stuffs, against the 20 r-2 per 
cent of demand, was only 8 per cent. The only real increase 
was in Australia, New Zealand and Canada. In the case of 
the countries of Sout'h America, Australia and New Zealand 
are called upon first by the European markets, whkh are su f­
f ering in the same .'manner that we are; and in Canada the in­
crease in supply was 20 per cent, while her increase in popula­
tion, or ,demand, was 35 per cent. iSo instead of being able fo 
supply our wanits she is falling behind in her own market. 
And when we take t'he South American countries that are par­
iticufarly held out as our land of promise in this rieispect, a.is 
Brazil or Argentina, we find that Braziil increased her popula­
tion 20 per cent and she decreased her supply 20 per cent; so 
we cannot expect much from her. And Argentina, which is 
especially referred to as our hope, during that time made no 
substantial change in the supply but increased her population, 
or her demand, something over 20 per cent. I have seen it 
estimated that we might ,expect eight million pounds of meat 
products a year from Argentina. Those are large figures, but 
when you spread them out over our population, just how much 
do you think 1it increases our supply? Just about r-4 ounce per 
person per year. And that is the Argentina supply of meat 
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stuffs that' we are relying on when we expect to solve this, 
question of supply and ,demand iby legislation. 

I have mentioned this question of beef supply simply a~ 
illustrative of what we must meet. We have got to come 
nearer keeping our own supply on a pace with our demand. 
And when I say this I know I am only ,emphasizing what is in 
t!he mind of every one of you, and what has induced you to 
perfect this organization. W ~ have got to cultivate more acre~ 
and secure greater returns from each and every acre. And 
to the members of these two associations which are engag~d 
in that very pr.eject of more production,-more in extent and 
more intensive production or ·farming, to1 you of these two 
associations I can say, we 1bid you a hearty welcome and hope 
that your labors here and the labors of your societies from the 
beginning of the year to the end may be crowned with that 
degree of success wliich your ambitions and your energies so 
richly merit. 
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RESPONSE. 

By J. A. ROBERTS. 

Representing the two large associated bodies gather,ed here 
in convention this week,-~he Maine State Dairymen's Associa­
tion and the Maine Seed Improvement Associaton, in their 
behalf I thank you for J0Ur invitation to hold their annual 
meetings in your city and also for the very cordial words of 
vvelcome you have given us. 

I want you to know that we appreciate very highly the activ­
ity in our behalf of your Chamber of Commerne and of your 
city. 

These two bodies, organized to extend and improve the 
dairy and the seed interests of the state, ar·e without a home. 
They are dependent upon some city to furnish those con­
\ eniences neoessary to display their •exhibits and a hall where 
they may confer and discuss measures and methods to carry 
forward and make efficient their future work. 

As you are aware, the dairy interests and the seed and plant 
interests stand among the most important of the various lines 
of farm work in this state, and their continued growth and de­
velopment concern not alone their devotees but affect every 
other farm interest and every city business and profession. 

The last quarter of a century has shown great advance in 
dairy work. In the hands of skiUed men da:iry animals have 
made great progress in their capacity for production. Dairy­
men .have studied carefully the science of economical feeding 
and are real'izing the necessity of keeping their stock under 
sanitary conditions and of making -and handling the various 
products of the dairy under conditons of the utmost cleanli­
ness. In all efforts at improvement, in the _ establishment of 
ever higher ideals, the Maine Dairymen's Association has been 
r-1 strong and efficient leader. Its work and influence were a 
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great factor in securing an appropriation"'to carry on breeding 
eixperiments at Orono. 

The Seed Improvement Association is a much younger body. 
While it has taken a strong hold of the situation and has done 
good work, it may be truly said that its best work is ahead. Its 
work has been seriously handicapped by the unusual climatic 
conditions during the last two seasons. 

Its purpose is to induce farmers to give mor,e attention to 
the selection of seed, to plant only those seeds that are mo ,t 
v'igorous and those strains that wiLl make the largest yield. 
Also :we believe that most of our seed should be raised in this 
state. 

The relationship of city to country is one of peculiar signifi­
oance in these, days. It is sa:fe to say that our interests are 
mutual and not antagonistic, as some men seem to think. One 
cannot exist nor prosper without the other. The country feeJs 
the city; the city supplies the country with many of its necess,­
hes. They have a common interest in schools, in roads, in 
methods of taxation, in financial matters. The water that 
turns the wheels of your industry also falls upon our fields, 
giving life and conveying sustenance to plant and animal. 

Not only do we feed you, but you come out and take from us 
many of our young men and women and set them at work 
upon your industries. Our surplus savings are left with your 
banks to invest. Our homes upon a thousand hills are open~<i 
to you as our guests. There neve_r was a time when we we_re 
so linked together as now. And he who advocates one line of 
legislation for the city and another line for the country fails in 
,interpreting the signs of the times. 

It is right for you to ask of us better food products and tG 
grade and pack them better than we have been doing. It is right 
for us to patronize your stores and your factories. It is also 
right for you to buy your food products of us rather than go out 
of the state. It is right that our banks afford us the same op­
µortumties you enjoy. In all things our interests a.re mutual. 
Our future prosperity will depend greatly upon our recognition 
of this fact. 
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ADDRESS. 

By LYMAN H. NELSON, Chairman Highway Commission. 
Probably no question relating to the development of our 

country has received more general and widespread attention 
than the improvement of highways. I venture to say that 
even the tariff question with all its direct and indirect rami­
fications; or 'the currency question, deali:ng as it does so direct­
ly with the business world,-that neither of these appeal to 
buch a multitude of people, appeal to the masses, to quite the 
<legree as does the subject of good roads. And especially i~ 
this hound to be 1true wherever men are gathered together as 
they are here in the interests of farming and farming products. 
1'he question of road transportation has an immediate and 
direct bearing upon your activities. Bad roads mean the dis­
tribution of yoUjr product within a l,ess radius and at greater 
expense than will be the case under better roads. No one will 
chaUenge the statement that the cost of transportation is an 
important factor in the cost of living, and that road conditions 
are a large part of the cost of transportation. 

There is no need to argue at the present time the advantages 
of better roads. It is quite as needless as it would be to argue 
the benefits of general education. In each case, the gain is so 
~ppare~,t as to require no argument at all. Briefly then, every­
one wants better roads. 

BOND ISSUE MANIA. 

In fact this subject has become almost a mania with some, 
and I venture to predict that if the enthusiasm in this direction 
is not soon tempered with prudence, this country and every 
municipality in it will ibe overloaded and sunk, not in the mire 
of bad roads but ,in the mire of good roads' debt. There are 
thousands of people in this country today who are advocating 
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schemes for government and local bond issues of enormou-, 
amounts without any real regard as to how those bonds will 
ever be pai!d, and without a carefully' worked out financial sys• 
tem. No less a man than J ame1s J. Hill in a recent address 
delivered before the Bankers' Association, while he did not 
mention the good roads movement in particular, did foresee 
the dangers ahead in the con~tantly growing increase of munici­
pal indebtedness. Many states and counties throughout the 
Union are borrowing money right and left to build highways 
without any adequate arrangement either for sinking the bonds 
or for maintaining the highways after they are built. They ar,e 
going headlong into this matter without regard and care as to 
the form of construction, and without regard to the great gen­
eral principle that bonded indebtedness should be for perma­
nent results. 

AMORTIZATION. 

The idea that in these great ventures we are doing things not 
only for our own gr0od but for posterity~this idea, this princi­
ple of mortgaging the future is, in my judgment, being de­
cidedly overworked. Most of us today are paying taxes in our 
own communities because of the errors of judgment of a prie­
ceding generation in loaning our credit for the development 
of railways and other enterprises, and for doing all sorts of 
things which. have proved a failure and placed a burden upon 
us, which is not· pleasant or agreeable for us to bear. I con­
sider that there is a great moral question involved whenever 
any community considers tihe matter of issuing bonds for pub­
lic improvement, and I believe that the principle of amortiza­
tion, so-called, which means in brief, that the life of a plant 
like a waterworks or a gas plant or even highways shall be 
accurately measured in order to spread the burdlen of such in­
v,estment over all the people who are likely to be alive during 
the life of such investments-I believe that this principle of 
amortization is wrong, that is, morally wrong, because it should 
be our purpose if possible to make life easier for the rising 
generation and to bear a little more than perhaps our just pro­
pprtion of such debt, rather than to heap it upon those coming 
Uater, who for many reasons may be decidedly unwilling to 
bear the burden. 

II 
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I have believed it right to sound this warning, not becau ,e 
Maine is at present indulging in any loose financiering for it 1s 

not, but because there is a teindency among certain people in 
this state not to be content with the plan already on its way 
to execution, who wiLl advocate strongly in the next session of 
the legislature bonding schemes of many kinds that will then 
justify this brief consideration of this matter, 

PROGRESS IN MAINE. 

So far as the good roads movement in our state is con~ 
cerned we have made already magnificent progress. We have 
autihorized the issuance of bonds to the extent of $2,000,000, 

some of which have already been sold, and we have made 
substantial increase in the amount of money raised from direct 
taxation to be devoted to other highway matters. I venture to 
~ay that no commonwealth in this country has worked out a 
saner and more secure financial plan in connection with this 
matter than Maine. When I first proposed the idea of cap­
italizing the automobile fees by using them to pay the intere,;t 
and the sinking fund upon the state of Maine bond issue of 
$2,000,CXX) for highways, the amount of money from these re~ 
ceipts was slightly in excess of $100,000 per annum, and some 
people to whom I talked concerning ·the bond issue believed 
that the high-water mark had been reached, that the automobile, 
was largely a fa:d and that there was no certainty whatever of 
the continuation of its use and therefore the continuation of the 
fees received from its use: :-but a yea:r after this plan w3,s 
first proposed and before a single dollar's worth of bonds had 
been sold, the automobile fees in this state had increased over 
35%. The result is that there is absolutely no room for doubt 
that the amount of money derived from this source will posi­
tively and effectively take care of the $2,000,000 issue without 
a single penny of increased taxation upon anyone, and it will 
go much farther than this and leave a substantial balance to be 
devoted to the maintenance of the highways that this bond 
issue shall build. 

The state of Maine has, therefore, taken a great step for­
ward in its treatment of the highway problem. It has amende'd 
its constitution to permit the borrowing of a limited amount of 
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money for this purpose. It has created a Highway Commission 
whose duty it is to take charge of all state matters relating to 
this subject. It has made substantial provision for maintenance 
of all highways to which the state may contribute. It has 
placeid the responsibility for both construction and maintenance 
upon its Highway Commission. In short, it has developed and 
placed upon the statute books a law which completely revolu-­
tionizes the whole treatment of this subject from a state point 
of view. 

The Highway Commission created under this act has been. 
in existence barely four months, hut during that time has been 
busy and has accomplished re.suits which I feel sure will be 
hig,hly satisfactory to the entire state. The department has 
been completely reorganized, and i,ts corps of assistants increased 
in ordeir to handle the vast increase of business arising out cf 
the new law. It has perfected a system of accounts which will 
render it possible for any one of you to ascertain at any time 
pr,omptly and fully what has become of every dollar of money 
/Passing through its hands, and the ,commission has proceeded 
under the new law to arrange for mapping the entire state and 
to lay out first a system of state highways, and second, a system 
of state aid contributory highways which, when complete, wili 
show a system that will, we .believe, adequately care for every 
sizable intere:st within our boundaries. 

We have held hearings in various portions of Maine, all of 
which have been carefully and thoroughly advertised, and 
these hearings have been attended by persons in large numbers 
who were interested in the location of these main arteries. 
These hearings have had the direct result of greatly incr:-asing 
the interest in the whole highway problem, because they have 
brought the question directly home to thousands of inclivi<luals. 
When people have learned that the state highway waq likely to 
go this way or that way, every one in the community was in­
terested. Naturally every one w~nted the highway to go by 
his property and it is only by the weighing of the various 
interests and demands and balancing the economic interests 
and the interests of the state as a whole that the commission 
will finally determine some of these disputed locations. Certain 
it is that the only purpose of the commission is to so locate 
these main highways that the state as a whole will be best 
served. 
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STATE ROADS BUILT FROM BOND ISSUE. 

I assume that you all know that a connected system of inter­
county highways or trunk lines is not only required by the new 
law, but that these principal thoroughfares or state highways, , 
as they are called, are to be built entirely from the bon:d issue 
and the bond issue is to be used for no other purpose. 

HOW MUCH FOR EACH COUNTY? 

Therefore, the question arises in every county in the state 
when the citizens attend our hearings and present evidence oi 
the need of main arteries through their respective counties, 
How much money is our county to receive from the bond 
issue? You all doubtless know that the constitutional 
provision pe1rmitting the · legislature to issue bonds for 
this purpose carries wit:h it the requirement that the proceeds 
of these bonds shall be divided and expended equitably among 
the various counties, and undoubtedly you citizens of Andros­
coggin and Penobscot and Cumberlaqd counties are quite as 
anxious to know about this as the citizens of Oxford were the 
other day when we held a hearing at Rumford Falls. 

WHAT DOES EQUITABLE DIVISION MEAN? 

I admit freely that this question of equitable division is the. 
most difficult problem facing the Highway Commission tod1.y. 
What do the words equitable division mean and what was the 
intent of the law? While this is a question which, under the 
law, must be determined by the Highway Commission in con­
junction with the Governor and Council, yet, because of the 

. fact that it is a constitutional requirement, it is one in which 
every citizen in this state has a rig.ht to be interested, and it is 
therefore, in my judgment, a proper question for the considera­
tion of the people at large. 

To begin with, I think no one will challenge the statement 
that it was clearly the intent of the law that all counties should 
receive a fair and equitable proportion of this money. If this 
clause was inserted for any particular purpose it was to guard 
against the undue expenditure of this money in any one county 
or in any one section of the state. The whole state was to be 
benefited by this expenditure. Ever since the amendment was 
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finally established in the Constitution, and approved as it wa~ 
so overwhelmingly by the people in the election last September, 
those persons especially interested in the good roads program 
have given much thought and attention to this problem. It i5 
true there are many different views as to what equitable divi, 
sion means. Some believe that these words are so indefinite 
in their meaning that almost anything which the State High­
lway Commission should do in the expenditure of this money 
would meet the requirements. In other words it is not at all 
necessary to try to find a scientific and proper basis for this 
division. 

POPULATION. 

In considering this question I think the average person would 
say that this money should be divided upon the basis of pop!11a­
tion of the various counties as that would appear to give the 
g~eatest good to the greatest number. 

FARM TERRITORY. 

But on examining the matter further it appears that a divi­
sion in this manner might not properly take care of our large 
farming sections, where the need of good roads is most impor­
tant, but where the population is small, and therefore it seems 
fair that the area of farming lands should become an element 
in developing a basis of division in order to properly offset the 
preponderance of population in certain localities. 

ROAD MILEAGE. 

Then again it appears that certain counties, having large 
farming area may have comparatively few roads, while other 
counties will have many more miles of highway for the same 
acreage, and it would appear that this element should also be 
given consideration, as the counties having a larger mileage of 
roaid should receive perhaps more consid'eration than the cour:­
ties having a small mileage. 

WASHINGTON EXPERT. 

Good Roads Committee of the State Board of Trade took up 
Almost immediately after the amendment was adopted the 
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this matter and sought the advice and help of the government 
experts at Washington. They sent a man down here, as you 
all know, who made an extensive study of the state geographi­
cally and economically, and later on we received a report of 
that department which was drawn ,with the idea constantly in 
mind of this question of equitable division of the bond issue. 
And it was by such a process of reasoning as I have just 
shown that the government expert from Washington laid out 
his basic plan for division of this money. 

ST A TE BOARD OF TRADE. 

The State Board of Trade Gommittee in making as it did 
an exhaustive study of this question believed that still another 
element should be added, namely, that of valuation of estates by 
counties, and they proceeded with the assistanc,e of an expert 
engineer of Maine to 1work out an elaborate table of percent­
ages, taking all four of these items into account, namely, popu­
lation, farm area, road mileage and valuation, and reached the 
conclusion that the division of the bond issue based upon some 
such method would be equitable and fair to all concerned. 

Population alone is unfair. 
Valuation alone is unfair. 
But when these essential elements are off set by farm acreage 

and road mileage the question seems to assume some form of 
equitability and' justice. 

NO DIVISION CAN BE ACCURATE. 

Although the State Board of Trade recognized clearly that 
no absolute unvarying division should be made,-that there 
would be various considerations that would fairly lead to alter­
ations in these figures, they believed that some basis should he 
established and that the division should come as near to thiis 
basis as the practical working out of the plan made possible. 
This method of division produced the following results: 
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Androscoggin 6.I % $122,000 

Aroostook I0.45 209,000 
Cumberland 12.89 257,800 
Franklin 3.87 77,400 
Hancock 5.o5 101,000 

Kennebec 7.6 152,000 
Knox 3.28 65,600 
Lincoln 2.87 57,400 
Oxford 6.85 137,000 
Penobscot 10.71 214,200 

Piscataquis 3.6I 72,200 

Sagadahoc 2.31 46,200 

Somerset 6.82 136,400 
Waldo 4.4 88,ooo 
Washington 4.87 97,400 
York 8.32 166,400 

NATURE OF IMPROVEMENT. 

Hand in hand with the question of equitable division of the 
money itself goes the question of what shall be done with the 
money, and that leads directly to the question of the nature of 
the improvement of our highways to which this $2,000,000 
should be devoted, and in this matter also there is among fair­
minded men a decided difference of opinion. Some say that 
no road whatever should be built unless it is the best, the most 
permanent; that no road improvement should be made unless 
it is positively known that the results will stand the traffic of 
the particular locality; iwhile others believe that the paramount. 
consideration in the State of 'Maine is to make our highway'i 
safe; that we should adopt the slogan of some of our railways 
where each station bears the sign ''Safety first;" and that this 
bond issue should be spent for fundamental permanent invest­
ment; that it should go first into widening and straightening 
our highways, reducing the grades and improving the drainage. 
We all know that the average farmer's wife of today drives 
her horse very little over the country road, and the reason is 
that the country roads are not safe at the present time fot 
horse travel because of the automobile. Our roads are too 
narrow-too crooked to permit of clear vision of approaching 
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motors and too narrow to allow safe passing. I believe that 
the first consideration is to make these highways safe, and 
that the matter of a smooth, hard riding surface, while impor­
tant, and to be desired in ·the end, is really of se·condary con­
sideration. 

If you adopt the first view that the money will be more 
wisely expended by building only the most permanent types of 
highway such as concrete, bituminous macadam, etc., the num­
ber of miles actually improved in this manner from the bot1cl 
issue would be very small, probably not more than I 50 to 200 

miles, and while it is true that the comparatively few peop~e 
living in the vicinity of these roads would derive much pleasure 
from them, the state at large would derive no widespread 
benefit at all. If, on the other hand, you adopt the second 
principle, and devote this bond issue to making fundament1.l 
improvements as I have suggested, widening, straightening, rt­
ducing grades, and putting in under and side drainage, and then 
surface these rnads with the best gravel or earth that may be ob­
tained within a reasonable haul, you will secure a vastly greater 
mileage of improvement and have adopted, I believe, the wis~·,t 
and best course for the stat~ as a whole. 

GRAVEL ROADS. 

I am firmly of the opinion, too, that first-class gravel roads 
will stand the traffic of this state practically everywhere. The 
gravel road in Maine has never been given a fair show. I d.J 
not know of a piece of this kind of construction that has ever 
received proper maintenance, proper care,-care such as the 
state of New Hampshire is now giving its gravel roads with 
<laily patrol, and whether this type of construction will stand the 
traffic or not I believe it should be given a trial, because practi­
cally ·nothing will be lost in such trial. The money that has 
been spent in reducing grades, in cuts and fills, in under drain­
age, etc., will not be lost under any circumstances, and if the 
gravel top proves inadequate, you have still the best possible 
foundation for any other type of road which the community 
can afford to build. 

Furthermore, I believe that when the bond issue has been ex­
pended along this line, the state has· pretty nearly done its 
equitable and fair duty to all sections of the state, and has 
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treated all sections alike. If it should develop that in some 
sections where the traffic is particularly heavy, the gravel road 
cannot be maintained, then will it not be a fair proposition that 
as the state has provided the foundation and drainage, the com­
munity where such heavy traffic exists. shall bear the burden 
which its own traffic makes. For instance, take it in the case 
of Portland. Some people do not believe that a gravel road 
from Biddeford to Portland will stand the traffic. While I am 
unwilling to admit that it will not stand the traffic, at least until 
1t is given a trial under the best method of patrol maintenance, 
still should it turn out that such a road cannot be maintainecl 
at reasonable cost, what is the reason? The reason can only be 
the excessive traffic, which is due very largely to the city )f 
Portland itself. The traffic near cities is, of course, increased 
because of the great number of vehicles of all kinds that are 
operated from the city as a center, in and out. in and out, 
day after day, over a fairly well defined radius. 

IF GRAVEL PROVES INADEQUATE. 

Now, then, if the gravel road which the bond issue has pro­
vided is inadequate in any particular case, why should not the 
community directly causing the unusual traffic provide a more 
permanent surface? This could readily be done, it seems to me, 
without hardship to those concerned by the formation of a 
highway district. 

If at some future date it should become necessary to form 
highway districts for the purpose here indicated, no such dis­
tricts should be permitted without surrounding their charters 
with conservative limitations. Their borrowing power should 
be distinctly limited to a reasonable amount of money, and the 
use of that money should be as far as possible distinctly pre­
scribed. Such bonds should be for a very short term and not a 
dollar of such money should be spent for anything except the 
most permanent construction. Not a dollar should ever be per­
mitted to be used in the way of maintenance or expense to 
the wear and tear of traffic. 

STATE MAINTENANCE . 

. Furthermore, under the new law the state is required to 
maintain the state highways, so that the expenditure for this 
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purpose by any district under the district bond plan would end 
with the construction of the road, the state taking over its 
maintenance precisely the same as in other places. 

FEDERAL AID PLAN. 

Again, it is obvious to all conversant with the Federal Aid 
movement in Washington that the time is near at hand 1when 
the Government will adopt some measure of assistance in road 
building. Nearly all the schemes considered contemplate a sys­
tem of trunk lines from state to state. 

If, then, we have prepared for this by laying the foundation 
and a gravel top for immediate use, we are in the best possible 
shape to receive on this foundation such a more expensive 
surface as the Govemment would likely build. 

WHAT THE COMMISSION HAVE ACCOMPLISHED. 

The new Highway Commission have accomplished in the few 
months of their existence a great deal. 'They have completely 
reorganized the department and placed it on a proper business­
like basis for handling the great increase of expenditure which 
1s now permitted. They have developed a system of account5 
adequate to the occasion, that wil,,l render it possible for every 
ir.dividual who is interested to know exactly what has become 
of every dollar of the state's money, and to ascertain this infor­
mation promptly and completely. The commission has laid out 
a great many state highways on which surveying parties have 
been busy for some time, and will continue to be employed until 
the severity of winter prevents. Already several hundreid 
miles of these state highways have been carefully surveyed an\! 
staked. It is the intention of the commission to plot the data 
turned in by the surveying parties during the coming winter, 
so that in the early spring of 1914 actual improvement of the 
highways can commence in wholesale fashion. 

BASIS MUST BE REACHED. 

It is, however, absolutely necessary that before we com­
mence such wholesale construction the questions I have out­
lmed in regard to the division of the bond issue and the type 
of improvement to he adopted shall be definitely determined, 
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and I have no doubt that a satisfactory conclusion will be 
reached during the next few weeks, but in closing I want to 
urge that these are problems in which every citizen in this 
state ought to be directly interested, and that the commission 
will welcome the general discussion of this problem. 

DO NOT BE IMPATIENT. 

As chairman of the State Highway Commission I venture to 
request in conclusion that you be not too impatient of imme­
diate results in highway work. It will take and it must take, in 
order to spend our money properly, at least five or six years 
to complete the state highway system as planned, perhaps 
longer than this, and some communities are bound to reap the 
advantage sooner than others. It is, of course, a physical im­
possibility to begin this work in all communities or all towns at 
the same time, and furthermore it is a financial impossibility 
because ,we are prevented under the law from borrowing more 
than $500,000 in any one year, but I firmly believe that this 
road building will begin in such wholesale fashion in the spring 
of 1914 that you will all be pleased with its results, whether th~ 
work is done in your own immediate vicinity or elsewhere, and 
the commission surely hopes that it will always receive your 
support so long as it continues to carry on this work honestly 
and efficiently. We are making a determined effort to keep 
politics out of this great business. We are all of one mind 
upon that subject, and are determined that only such men shall 
be employed as are the best available men, regardless of how 
they vote. We earnestly solicit your support of us in the posi­
tion we have taken in this matter, for we believe that that is the 
only way in which this enterprise can be carried to a successful 
end. 
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WEDNESDAY, December 3. 

BUSINESS MEETING OF MAINE SEED IMPR.OVE­
MENn:' ASSOCIA!TION. 

ANNUAL ADDRESS OF THE PRESIDENT. 

w. G. HUNTON. 

The result of our labors for the growing season of 1913 is 
history today and we ·have gathered here from all sections of 
the state, to compare results, exchange experiences and accept 
advice. No true farmer was ever satisfied with his own ac­
complishment. He firmly believes that with each improvement 
in crop methods there is still opportunity fot advancement. 
Nature has set no limit to her resources. Within half a cen­
tury I have heard it claimed by men well educated by experi­
ence and of more than average ability in intellect, that 100 

bushels of dry shelled corn per acre and a cow that could pro­
duce 500 pounds of butter, were the limit. 'Today this has 
been so far exceeded that we are not willing to prophesy in 
regard to. the limit which can be reached. The climatic condi­
tions of each growing season are beyond our control. All 
other conditions are those which make us responsible personally 
for the abundance of our harvest. Improved machinery and 
thoroughness in cultivation have become established facts. 
'Without them we do not expect rewards; but there is much to 
be learned in the better feeding of our crops and in seed selec­
tion. We are all agreed upon this. It was this prevailing 
thought in the minds of all the progressive farmers of the 
state that led to the inception and organization of this asso­
ciation four years ago and influenced the legislature to appro­
priate money and enable us to show results. While the:-e 
results have not been as marked and far reaching as perhap:, 
many of us at first expected, let us remember that pionee~ 
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work is always slow; that certain lines of seed selection and 
propagation that at first seemed advisable were found faulty 
and had to be abandoned, that we were attempting to urge the 
producers to engage in strictly scientific plant breeding for 
which they had not the time or training. It must be left to 
the few to do this work and the work of this organization must 
be to take the results of their labors and disseminate them a:­
widely and as quickly as possible. I believe this line of work 
will show in the next four y,ears results that will astonish th~ 
most optimistic. 

In comparing the improved seed with good average seed I 
have seen the yield of potatoes increased 18 bushels; barley, 7 
bushels; oats, 12 bushels; and beans, 6 bushels. When we can 
have enough of this kind of seed to supply one-fourth of all 
of the farmers of Maine, what will it mean to the prosperity of 
our profession? To what extent will this alone contribute to 
the extension of our industry and the encouragement of our 
young men and women to take agriculture as an occupation? 
'rhe agriculture of the future must be so conducted as to 
promise substantial financial gain, and not be a last resort for 
the unsuccessful and constitutionally tired. The present market 
prices of everything we produce are sufficient to warrant suc­
cess by this method to any one who will diligently study the 
laws of nature and conform to them. W'e have the aid of our 
Federal Government, the assistance of our state, the active help 
of every other corporate interest in the state to urge m; on, and 
the members ready to extend every courtesy in sending out to all 
the results from ·year to year. \i\fith these incentives can we 
doubt a good measure of success? 

REPORT OF THE SECREY.r'ARY. 

To the Members of the Maine Seed Improvement Association: 

Upon the 25th day of next January this organization, the 
·Maine Seed Improvement Association, will be four years: old. 
They have been four years of varying success. In 1911 there 
were 156 members in good standing in the association; at the 
present time there are 125 members paid to the first of last 



174 AGRICULTURI~ OF MAINE. 

J amtary. The greater part of this number are the true friends 
of the association. Since taking up the work of secre.tary I 
have taken in $4.00 in dues and fees. 

The past two years have been unfavorable for the best farm­
ing interests, yet I know the men who have been trying to fol­
low the methods necessary to produce good seed have been suc­
cessful in their farm operations. 'The two hard seasons have 
shown many of our best men the absolute necessity of raising 
their own seed, and have made them better friends than they 
ever were before, of any effort to increase the probability of a 
profitable season's work. 

I believe the Maine Seed Improvement Association is strong­
er at the present time than at any time since its organization, 
and that as we are able to show results, so will our membership 
and strength increase. 

It is unfortunate when it becomes necessary to make a change 
in officers during the year. This year your secretary, ProL 
W. L. Slate, was called from the state during the summer, mak­
ing it necessary that a new secretary be appointed. 

Taking up the work, as I did, in September, there was little 
time in which to familiarize myself with the duties of secretary, 
and at this time I wish to express my appreciation of the as­
sistance given me by all with whom I have worked, and espe­
cially Dr. Leon S. Merrill and Prof. R. P. Mitchell. Dr. Merrill 
at all times has been ready with suggestions and advice which 
have made many of the rough places in the way to seem 
smooth. Mr. Mitchell has been of valuable assistance to m~ 
in my work as secretary. 

Only one executive committee meeting has been held during 
the year. Mr. Frank Lowell of Gardiner, Mr. Guy C. Porter 
of Houlton, and Mr. R. L. Copeland of Brewer met at the State 
House on September 12th, for the purpose of arranging for 
the annual meeting. Substantial additions were made to the 
premium list, and a cup was offered, to be competed for by stu­
dents taking agricultural courses in our secondary schools. i'rhe 
cup will become the property of the school which sends the 
student making the highest score in judging corn, potatoes and 
grain. 

Because of the close relationship 'between the good seed and 
dairy interests, the office of Field Agent was done away with 
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and the seed interests 'were placed in charge of the State 
Dairy Instructor and an assistant was employed to carry on 
the work of seed and plant improvement. 

We have tried to work with all who have asked for help. We 
have inspected sixty farms; twenty-seven of these we have 
visited twice, and several, three times. Good work has been 
done by most of the men visited. 

One line of crop improvement work which has been carried 
on by the Department is worthy of special mention. Last win­
ter Mr. Thomas Dinsmore of China, Maine, offered a prize of 
$wo.oo with the object in view of increasing the interest m 
growing our yellow flint corn. The prize was to go to the 
person who would raise the largest amount of shelled corn, 
over one hundred bushels, on one acre. Later, Mr. W. B. 
Kendall of Bowdoinham, offered' an additional prize of $25.00 
and a further prize of $25.00 if the winning acre should be 
grown upon Sagadahoc Fertilizer. 

The final reports have not all been returned to the office, but 
three of the contestants have already reported yields of over 
mo bushels shelled corn, and several others were very close 
to 100 bushels. These yields, in a year so unseasonable as the 
past, are very encouraging and should induce more of our 
farmers to grow com. 

'The greatest criticism which I am able to make on the 
methods which we follow as growers, is one which I know to 

be true. From my own experience as a farmer, I know we do 
not pay sufficient attention to the preparation of the seed bed, 
nor do we follow the best methods of fertilization and cultiva­
tion of our crops. 

The past two seasons have been a test of a man's ability as 
a farmer, and the one who has followed the teachings of our 
most practical and successful farmers, is the man who has 
seed which is of sufficient quality to be ;worthy of reproduction. 

The greater part of the men who have been working with us 
have good seed, which will sell at an advance over the market 
price. There is a great call for native seed by men who desire 
to grow better crops but db not know where to find first class 
seed. 

To bring the buyer and seller together, the Department of 
Agriculture intends to publish a catalogue of seed which may 
be recommended as being true to name, healthy, vigorous an<l 
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a high yielding strain. The plan is to make in the catalogue a 
plain statement of conditions under which the crop was grown,. 
and the yield as declared by the grawer, and as observed by the 
inspector. The Department asks the cooperation and assist­
ance of every member, to the end that a catalogue of Maine 
Seed Improvement seed be issued every year. 

In bringing this report to an end I wish to make several 
recommendations. 

It would seem to your secretary that more specific plans 
should be drawn up by the association to the end that results 
be. more uni form. 

That a more thorough study be made of varieties and strains 
in relation to the localities' in ,which they are grown. 

That the association should take some action to discourage 
the sale of potatoes for seed, which are infected with "black­
leg" and other infectious potato diseases. 

That the association should endorse the work of the U. S. 
Government in its study of potato diseases in Aroostook Coun­
ty, and encourage the work in every way possible. 

It is the opinion of the secretary that there may be strains 
or varieties of potatoes which are more resistant to dis,ease 
than others, and that the association should make an investi­
gation of the matter and if such strains be found or originated. 
encourage their propagation. 

I quote from Mr. Mitchell's report at the meeting December 
4, 1912. "As a Seed Association we must have something to 
sell. For, say as much as you will, the success of this organila­
tion depends fundamentally on its profitableness to the seed 
grower." And I recommend that the association make a study 
of the seed markets and its demands; that plans be drawn up 
for producing seed which is wanted in the market, in quanti­
ties which will tempt the buyer. 

In closing my report I wish to again thank all who have in 
any ,way assisted me-not only in preparing for this meeting 
but throughout the season. 

Mr. President, I respectfully submit this -report to the Maine 
Seed Improvement Association. 

C. R. LELAND, 

Secretary. 

Voted, that the report of the secretary be accepted and placed 
on file. 
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REPORT OF TREASURER. 

Bowdoinham, Me., Dec. 2, 1913. 

RECEIPTS. 

1912, Nov. 17, cash on hand . . . . . . . . . . . . . . $83 95 
1913, Jan. 9, received from retiring secre-

tary, W. L. Slate . . . . . . . . . . . . . . . . . . . . . 9 65 
1913, Jan. 17, received from R. P. Mitchell, 

reimbursement on secretary's expense ac-
count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 91 

Total receipts . . . . . . . . . . . . . . . . . . . . . $99 5 I 

EXPENDITURES. 

1913, Mar. 21, paid R. P. Mitchell, balance 
due on expense account as secretary . . . . . . 5 91 

1913, May 31, paid annual dues Maine Fed-
eration of Agricultural Associations . . . . . 4 oo 

Cash on hand Dec. 2, 1913 

Voted, that this report be accepted. 

$g 91 
$8g 6o 

C. M. WHITE, 

Treasurer. 

Voted, that a committee. qn resolutions be appointed by the 
Chair, this committee to hold themselves in readiness to con­
sider anything that shall be introduced, and that the association 
will not act upon. anything unless it comes through that com­
mittee. 

'The following committee was appointed: E. E. Philbrook, 
H. M. Woods, L. C. Holston. 

A motion was made that the secretary be authorized to have 
printed the constitution and by-laws. 

Dr. Merrill: I was wondering if it would not be well if a 
study could be made first of the constitution to see whether or 

12 
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not some changes might be desirable. I, know there has been 
considerable discussion on some points in relation ·to the work 
of the Seed Improvement Association. There are some who 
feel that it would be a wise thing, if it could be done, to even 
change the name to the Maine Seed Growers Association. I 
am simply bringing out these points to show that there is an 
impression, among some of the members at least, that some 
changes ought to be made. It seems to me that before having 
the by-laws printed they ought to be read carefully by a com­
mittee, and it would be well to have the action authorizing the 
printing to be contingent upon further changes to be made at 
this meeting. I do not know that a vote to authorize the 
secretary to have the constitution and by-laws printed woulci 
necessarily prohibit that, but my impression is that unless fur­
ther action is taken a vote to have them printed at this time 
would mean that they should be printed as they now are. 

Mr. Leland: It was my idea in bringing up this matter at 
this time that the constitution and by-laws should be either 
read before the meeting or read by a committee and studied 
for changes that should be made. I have noticed this summer 
in visiting the members of the association that there seems to 
be a call for some changes. Just what those are I do not know. 

Mr. Roberts: I think whatever amendments are made would 
be included, of course, in the printing. The printing would not 
be done until after this session, and of course if this body doe~ 
not see fit to make any amendments, the present constitution 
stands. 

Mr. Hunton: The secretary will please incorporate into the 
motion that the constitution and by-laws will be printed a:" 
fin.ally left by this meeting. 

Voted, that the secretary be instructed to have printed, copies 
of the constitution and by-laws as they shall read at the close 
of this meeting, and that they be distributed to each member 
of the association. 

Voted, that the committee on resolutions, with the addition 
of the secretary, be ~ committee to entertain any propose(i 
-changes and report back to this meeting at a later session. 

An invitation to hold the next annual meeting in the ci~y of 
Bangor, from the Bangor Chamber of Commerce, was pre­
.sented and referred to the executive committee. 
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WORK OF THE MAINE AGRICULTURAL EXPERI­

MEN:T S1TATION IN BREEDING OATS. 

By C. W. BARBER, Assistant Biologist, Maine Agricultura! Ev­
periment Station, Orono, Maine. 

Upon the acquisition by the state in 1909 of Highmoor 
Farm, located in the town of Monmouth, for the use of th~ 
Maine Agricultural Experiment Station in the investigation 
of problems pertaining to agriculture, plans for breeding oats 
were formulated. To know how to produce strains of oats 
embodying such characters as ~tiff straw, immunity to disease, 
and ability to give high yields of grain through successive sea­
sons, is the problem. To date our efforts have been devoted 
chiefly to the task of building the foundation for such work. 
However, during the past season actual breeding of oats was 
undertaken. in that crossings between many individual plants 
were made. 

As an essential basis in experiments dealing with this s~bject 
it was necessary to introduce many varieties of oats possessing 
the characters and types that are desirable in crossing for the 
purpose of learning the ways and means of combining the 
strongest qualities into strains better adapted as a farm crop 
in our state. In 19rn, as a beginning, a variety test of oats was 
instituted. Consequently the best varieties of oats procurable 
in the United States and Canada were purchased and subjected 
to field tests. These varieties were obtained from members of the 
Canadian Seed Growers Association, from seed dealers and 
growers in widely separated sections of the United States, in­
cluding Maine. In choosing this original stock the basis of 
selection was the cropping ability and the general favor with 
which each variety was looked upon by farmers in the respec­
tive localities wherein each variety was grown. In °general the 
results sought in testing varieties of oats according to plans of 
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this Station include the determination of the yield of grain and 
straw produced by standard varieties, the most efficient methods 
of culture and rates of seeding and the soil conditions in which 
each strain grows most profitably. Specifically the aim is to 
produce varieties of oats that yield a large amount of good 
gt ain and prove most satisfactory as a crop amid the variable 
conditions on Maine farms. Such a comparative test of oats 
is of immediate value to the farmer in that it reveals the high 
yielding varieties already in the market and affords a source 
of supply from which good strains may be started on our farms. 
Before discussing in detail the relative worth of the varieties 
of oats in these tests it is well to speak of the general condi­
tions amid which such work must be carried on and of the 
methods employed. 

The soil of Highmoor Farm varies from a light sandy loam 
to clay loam. For the greater part the soil should be designated 
as a loam. The subsoil, judging from the appearances of suc­
cessive crops, is also exceedingly variable in fertility and water 
holding capacity. During the time in which this farm has been 
managed by the Station a vast amount of work has been ex­
pended in uprooting the dead trees that were scattered through­
out the fields and in removing boulders and rocks that hindered 
the efficient and economical working of the fields by modern 
implemell1ts. From this it will be inferred that the soil condi­
tions• as a whole varied a great deal and rendered exceedingly 
difficult the task of establishing a uniform environment for 
plant breeding work. Each working of the soil and the addi­
tion of fertilizers and green crops will tend toward the produc­
tion of a fertile environment of a much greater uniformity 
than at present. In all of these tests oats have not been planted 
on the S<!,me piece of land in successive years. 'This, also, tests 
each variety in a wide range of soil conditions and affords a 
basis for judging to which particular type of soil it is best 
adapted. 

The varieties tested in 19m were sown on land that had 
been plowed the previous summer and kept clean by working 
over about once a week with cutaway and spring-tooth harrows. 
Before the farm was placed under the management of the Sta­
tion this lai-id had laid in sod for many years, becoming quite 
densely infested with witch grass. The summer fallow and 
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dean cultivation resulted in freeing the field from this weecl 
pest. Immediately before planting the soil was disked' with a 
double action cutaway harrow, going lengthwise and then oross­
wise of the field. Following this spike tooth harrows were 
us·ed to smooth and level the ground in preparation for the 
seed. At the time of plowing 5 1-2 cords of manure were put 
on each acre and at the time of seeding 900 lbs. of a fertilizer 
containing .3•3 per cent. of nitrogen, IO per cent. of available 
phosphoric acid and 7- per cent of potash were applied to the 30 
one-tenth acre plots in the variety tests of this year. 

In 191 I the variety tests of oats were carried out on land 
which produced potatoes in the season of 1910. This land was 
plowed in the fall of 1910 and at that time eight cords of 
manure were added. This was thoroughly disked in. In the 
spring of 19u the ground was again disked by means of cuta­
way harrows, the harrowing being done crosswise and length­
wise of the field. To smooth and level the field spike tooth 
harrows were used. At the time of seeding, fertilizer analyzing 
4 per cent. of nitrogen, 8 per cent. phosphoric acid and 7 per 
cent. of potash was applied broadcast at the rate of 500 lbs. 
per acre. As in the year 19 IO, seed and fertilizer were sown by 
means of a grain drill. 

In 1912 each variety of oats was planted in duplicate, one 
tenth-acre plot being sown in field 4A in the north half of the 
farm and its duplicate in field 4B in the southwest half. Field 
4B being better drained was ready for seeding before field 4A. 
Field 4B produced potatoes in 1911 and in preparation for the 
oat variety tests was plowed in the fall of that year. Before· 
rlanting this field was thoroughly harrowed twice, once length­
wise and once crosswise with cutaway harrows. Then smooth­
ing and levelling of the land was accomplished by using spike 
tooth harrows. The soil is a medium loam, one which works 
·up in excellent shape, becoming mellow and finely pulverized. 
Such preparation makes a splendid seed bed. This field is 
naturally well drained, having a good slope, so that no water 
·stands on the surface. 

Field 4A is not as quickly drained as field 4B and as a result 
could not be harrowed and seeded until nearly three weeks 
later. This field comprises practically the same soil conditions 
.as field 4B. This field was harrowed three times with spring-
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tooth harrnws and finally smoothed and levelled with spike 
tooth harrows. Owing to the frequent heavy rains and lateness 
of the season for seeding oats the soil could not be worked 
into the most mellow and desirable condition for a seed bed. 

In the past season plots of 1-40 acre in extent have been 
adopted as the unit area for tests of oat varieties. Each varietv 
i~ planted in four of these unit plots which are scattereci 
throughout the field. This affords a wide distribution of eacll 
strain, subjecting it to variable soil conditions. Good evid-.:nce 
for the use of several small plots widely scattered in a field 
instead of one acre plots or larger for the testing of varieties 
bas been established by workers in the Rothamsted Experime:1t 
Station in England. The percentage of error in the results of 
tests on several small unit areas is so low that it is impracticable 
and inefficient to use the larger areas. The small plots permit 
so much greater scope in plant breeding work for the season 
that many more varieties and developing strains may be grown 
each season. The field in which the tests of this past season 
were carried on contains the most variable soil conditions on 
the farm. The soil ranged from sand to clay. The land slopes 
t0 the west, presenting fairly level surfaces to abrupt slopes. 
Numerous depres9ions occur throughout the field, wherein suffi­
cient moisture was maintained during the season, while the 
knolls became too dry for well balanced development of the 
plants. However, the distribution of a variety throughout this 
field insured the testing of each under the various conditions 
in which it was desirable to observe the behavior of the oat 
plant. 

Each of these fields was fertilized at the rate of 500 lbs. per 
acre of a high grade fertilizer containing 4 per cent. nitrogen, 8 
per cent. phosphoric acid and 7 per cent. potash. In past 
seasons the fertilizer has been applied in the drill at the time 
of seeding. This year the fertilizer has been broadcasted and 
harrowed in before planting. 

The seed of each variety of oats to be planted in these tests 
is carefully cleaned and graded in a fanning mill in order that 
only heavy plump grains be sown. In regard to the question 
often asked about the relative value of heavy and light grains 
for seed it should be stated here that most investigations sho.w 
in general a greater yield from the heavy seeds. The seeding of 
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heavy well-fille<l' grains is undoubtedly the best practice for 
farmers to follow. 

All grain seed sown at Highmoor in variety tests and in 
larger fields is planted in drills seven inches apart by mean:; 
of a grain drill. This machine drops the seed under forced feed 
through eleven spouts which lead to the same number of drills, 
each opened by a disc. Also fertilizer is spread in the drill. 
Both seed and fertilizer are put in the ground and covered at 
the one operation. This method of s,eeding insures a more even 
stand of girain .than does the usual method of broadcasting. In 
the drill the seed is sown more evenly, at a more uniform 
depth, and is entirely covered, while in broadcasting a large 
percentage of seed is ordinarily not covered but lies exposed on 
the surface and fails to germinate. Further, in harrowing in 
beed after broadcasting much seed is buried too deeply and 
hence does not develop. 

All seed oats sown at Highmoor are treated in a solution of 
formalin to prevent the spread of the fungus disease called 
loose smut, the spores of which, as is well known, are borne 
from year to year clinging to the grains. 'This treatment is car­
ried out by soaking the oats for twenty minutes in a solution of 
formalin: I pint formalin to 42 gallons of water. This form­
ula is recommended by Pro'fessor C. A. Zavitz of the Ontario 
Agricultural College. 

In these tests all varieties of oats have been uniformly 
seeded at the rate of two bushels per acre; in 19m the rate 
being two bushels by measure per acre and in 1911 and 1912 

two bushels by weight per acre. For many varieties character­
ized by large grains two bushels per acre does not give a good 
stand. The basis for seeding oats should take into considera­
tion the number of grains per bushel. 

Our general practice in harvesting the oat crop is to allow 
the grain to develop to the thick dough stage before cutting. 
It is then cut with a binder, shocked and allowed to dry out 
for a few day,s. When completely dry the crop is hauled to 
the scales and' threshing machine. Our threshing machine is 
small and great care is exercised to remove all the grain from 
it after each variety is threshed. This is absolutely essential 
in order to prevent the different varieties becoming mixe<l 
with one another. 
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All grain raised at Highmoor is recleaned add graded so that 
only heavy clean seed entirely free from foreign seeds is sown 
or sent out to purchasers. A common fanning mill is used to 
clean and grade grains. This machine is of moderate cost an·i 
works to a high degree of efficiency, leaving the grain clean and 
free from weed seeds and light unfilled grains. 

)Time will not be devoted here to a discussion of all the vari­
eties grown in the tests each year but only those varieties that 
have been propagated four years will be described. Many vari­
eties have been tested one or two years and then discarded ow­
ing to some marked weakness or undesirable character. Of 
the 21 varieties of oats tested in 1913, r I have been in this ex­
periment during four seasons, 8 during two seasons, one during 
three seasons, and one during one season. Among the varieties 
tested four seasons there are some very interesting types. First 
among the early varieties of oats is the Kherson. With short, 
fine, stiff straw supporting a small open head, characterized by 
short delicate drooping branches, the Kherson often surprises 
one in its cropping ability. The grain is long, slender, yellow 
in color and not particularly attractive to the average farm.:-r 
because of its small size. Nevertheless, this oat is one worthy 
of attention. Seeded May r to 5, it is generally thoroughly ripe 
by .August r. At Highmoor this v'ariety yielded from 48 to 69 
bushels per acre during the last four seasons, giving an average 
yield of 57 r-2 bushels per acre. The ave.rage yield of straw 
during the same period was 2466 pounds per acre. In the sea­
son of 1913 this oat yielded 6r bushels per acre. 

Among the medium late varieties are the Imported Scotch 
and Irish Victor. These mature gene.rally about a week later 
than the Kherson. These varieties have a taller straw anri 
larger, more plump white grains. The Imported Scotch has 
yielded from 6o to 71 bushels of grain per acre during the past 
four seasons, the average yield for the four seasons being 63 
bushels per acre. The yield of straw averaged 2793 poun<ls 
per acre.. :The straw of each of these varieties is a little weak. 
In 1913 the yield of these varieties was as follows: 

Imported Scotch, grain 68 bu. per acre, straw 2635 lbs. 
Irish Victor, " 67 " " " " · 3003 

Of the late varieties of oats which mature IO days to three 
weeks later than the Kherson there were several types in these 
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tests. Only a few of these will be mentioned owing to th~ 
lack of space. 

An oat which always attracts attention by its long head oi 
the "Horse Mane" type, and tall stiff stout straw bearing very 
broad leaves is the Senator. However, this oat has never 
yielded very satisfactorily. The heads carry many spikelets 
but the percentage of barren grains is very high, so that this 
promising variety always fails to yield as high as one woul<l 
estimate from its appearance. The grain is very large, the 
kernel being enclosed in a thick hull. Often the kernel of a 
mother oat does not develop, in which case the pin oat is gen­
erally enclosed within the hull of the mother oat. It is possi­
ble that under certain management as yet untried this vaTiety 
might develop to be a high yielder. The yield of grain ranged 
from 38 to 63 bushels per acre, giving an average yield of 52 
bushels per acre in the four years' test. The yield of straw 
amounted to 3000 pounds. 

The Banner oat with a yield of 46 to 71 bushels per acre is 
one of the best late oats tried out in these tests. The plants are 
tall, leafy, possessing stiff straw, and carry open heads with 
stiff upright branches. This oat produced on the average 61 
bushels of grain per acre and 2820 pounds of straw during the 
past four seasons. The grain is medium to large in size, plump 
and white. It does best on strong moist soil. The President 
oat is late like the Banner and similar in appearance, excepting 
that the branches of its open head are longer and droop more. 
Yield of grain, 50 to 68 bushels per acre. Straw (4 year aver­
age), 2722 pounds. The grain of this variety is large, plump 
and white. 

The Prosperity oat is also a late variety producing tall leafy 
plants having stiff straw. The heads are open, spreading, with 
long branches, the grain is white, short and plump. During 
the four years' test the yield of grain ranged from 53 to 73 
bushels per acre, averaging 62.5 bushels. Average amount of 
straw produced was 2768 pounds. 

An interesting variety of oats which has been tested during 
three years is the American Clydesdale. This is not a pure 
variety but is a mixture containing plants of nearly every type 
obtainable. With an average yield of grain for three years 
amounting to 57 1-2 bushels per acre, the Clydesdale des,erves 
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to be listed among those varieties possessing greater cropping 
ability than the average oat. 

A black oat, the Victor, is an interesting type. The straw 
is coarse, tall, and stiff and bears an open head with very long 
branches. This variety yielded_ 55 to 6o bushels of grain per 
acre. 

The Lincoln oat resembles the President in general appear­
ance, except that it does not grow as tall. The grain is short, 
very plump and white. During the past four seasons this 
variety has yielded from 48 to 70 bushels of grain per acre and 
an average of 2900 lbs. of straw. 

Of varieties introduced since 1910 the Ea·rly Pearl, a medium 
to late variety, is very promising, judging from its perform­
ance in these tests. This oat has been grown for several years 
by Mr. R. L. Copeland of Brewer, Maine. It seems that this 
variety originated from a single plant found on the roadside 
and later propagated by Mr. Copeland. It has a uniform ap­
pearance and is very productive on fertile soils. In 1912 this 
variety produced 64 bushels of grain per acre and in 1913, 70 
bushels per acre. These figures are the means of yield from 
two plots in 1912 and four plots in 1913. The straw of this 
variety is tall, .stiff, and medium size, with the heads ope11, 
and erect. The grain is white, long, medium size, and wdl 
filled. 

Other late varieties, the Siberian, Abundance and Silver 
Mine, res,emble in general the Banner and President varieties 
ir. appearance. The yield has not been as great as that of 
these two varieties. 

·These tests will be continued in following seasons in order 
that each variety may be tested more than two years at lea;;t 
and preferably during five years. In such a period it may be 
possible to judge of the effects of certain seasonal changes on 
the cropping ability of these different varieties. 

Plant Sele-ctions. Individual plants representative of differ­
ent types are selected ,each year from the fields. The seed of 
each plant is kept separate and sown in a single row by itself. 
Hence all plants in a row are the descendants of one plant. 
Throughout the growing season notes are made as to the char­
acters and general behavior of the plants in these rows. The 
plants of each row are weighed and threshed· together so the 
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progeny of the original selections are kept free from admix­
tures. Being self-pollinated the oat plant generally breeds true 
from season to season. Occasionally natural hybrids do arise 
through the crossing of plants in the field. To those self-fertil­
ized plants which breed true Johannsen of the University of 
Copenhagen has given the name "pure line.'' 'The culture of 
the progeny of single oat plants in rows affords a good ba,;is 
for the study of the characters of the plants and also forms a 
basis of measuring the value of the selections in respect to the 
yield of grain and straw. Individual plants, all the progeny of 
which the test of two years shows to be uniform in type and 
possessing the ability to transmit the character of high yield, 
are propagated the following seas,on in plots of two-thousandth 
acre in area. This is necessary because of the small amount 
of seecl available. If the test in plots of this area show the 
pure line to be worthy of further trial it is propagated in for­
tieth-acre plots. During the past season at Highmoor there 
were 49 of these plots representing· the descendants of 33 plants 
selected in the season of 1910. Some of these appear very 
promising. These 33 pure lines represent all the plants out of 
300 originally selected that ·were deemed worthy of propaga­
tion. Further, some of the 33 lines will be tak,en out of the 
test this year because they are no better than strains already 
on the market. One of these pure lines is worthy of mention 
here. M. A. E. S. 357 represents an oat characterized by tall 
stiff straw averaging 4 feet in height, carrying open, spreading 
heads. The grain is white, fairly long, plump and well filled. 
On two fortieth-acre plots during the past season this oat 
yielded at the rate of 81 1-2 bushels per acre. Eight of the 
33 pure lines yielded better than 70 bushels per acre. Further, 
it is interesting to note that no commercial variety has yet 
equaled on two plots the average productivity of six of these 
pure lines. To be sure in these tests there is one oat which 
yielded in a single plot the same as the highest pl?t accredited 
to a pure line. However, the average of two or more plots 
shows the pure line to be the superior. Before a final decision 
i .. made in regard to these lines it will be necessary to continue 
the test during successive seasons. At present, suffice it to say, 
there is a great deal worthy of confidence in the strains of oats 
that have been developed from single plants. Next season'c;; 
tests ought to settle the question fairly definitely. 
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Early and Late See-ding. In the year 1912, as stated· in the 
first part of this paper, each variety of oats _was sown in two 
tenth-acre plots : One was seeded May 4, the other- May 23. 
Much question has arisen at times about the advisability of 
early seeding. In this particular instance it is interesting to 
note that the average yield of grain produced by the 17 varie­
ties seeded May 4 amounted to 61.5 bushels per acre, while 
the average production of the late seeded plots of these varie­
ties amounted to 52.5 bushels per acre. This gives 9 bushels 
per acre in favor of the early seeding. Further, the weight per 
measured bushel is higher for the early seeded grain, being 
38.3 lbs. as compared with 34.2 lbs., the weight of the late 
seeded oats. Hence the quality of the early sown crop of oats 
may be considered better than that of the late seeded crop. 

Weight of Grain Per Measured Bushel. By means of the 
standard grain bushel and scale the weight of grain per meas­
ured bushel has been determined for each variety in the tests 
during 19IO, 191 I and 1912; The figures given hen~ represent 
the weight of the cleaned grain in each case. During three 
years the Swedish Select Oat produced grain of the average 
weight of 43 lbs. per measured bushel, the Senator averaged 
40, the Banner 39, the President 40, the Victor 40, the Importe,i 
Scotch 36, and the Kherson 34 1-2. The late maturing oats arc 
always heaviest, the early maturing the lightest. Between the 
two types there is also considerable difference in the weights )f 
a definite number of kernels, as is shown in the next paragraph. 
It should be noted that during the three years mentioned there 
is little difference in the weight per bushel from year to year. 

Weight per 1000 Grains. During each of the seasons 19w, 

1911 and 1912, woo average grains have been selected from 
each variety of oats grown at Highmoor. Among the more 
important of these we find the weight per 1000 grains to be as 
follows: For three years the average weight of rooo grains of 
the Swedish Select Oat amounted to 35 1-2 grams, the Senator 
42, the Banner 30, the President 36, the Victor 34, the Imported 
Scotch 24, the Kherson 17. Here it is obvious that the long 
slender oat of the early type is much smaller than the plump 
short oats of late varieties. The Senator oat i~ the largest 
grown at Highmoor as is noted above and, also, as is certain 
from an examination of the grain. 
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. Percentage of Hull. An interesting character of oats is the 
hull, which is known to vary considerable in thickness, accord­
ing to the variety. Per cent of hull determinations have been 
recorded for three years for each variety and are given in the 
following figures. Of the Swedish Select oats 22.8 per cent. is 
hull, the Senator 29.9 per cent., the Banner 25.3 per cent., the 
President, 24.4 per cent., the Victor 27 per cent., the Imported 
Scotch 26.4 per cent., the Kherson 28.6 per cent. and the Pros"." 
perity 25.9 per cent. It will be noted that the Swedish Select 
oat possesses the thinnest hull. However, t'here is considerable 
variation in the per cent. of hull of a variety from season to 
~eason. Much depends on the development ·of the grain. Un­
der normal conditions each year one would expe~t a consider­
able degree of uniformity in the per cent. of hull. 

Yields of Protein, Carbohydrates and Fats per Acre. A 
chemical analysis reveals many interesting figures in regard t0 
the percentage of protein, carbohydrates, oats and crude fiber 
in different varieties of, oats. In the grains of some varietit!s 
these percentages are high. 

In the following table the figures of the chemical analysis 
of a few varieties are given. These figures represent the ~ean 
percentages determined by the analysis of each variety during 
1910, 191 r and 1912. 

Protein. I Carbo- I hydrates. Fats. !crude fiber. 

Kherson .......................... . 
Irish Victor . ...................... . 

§~~sifl:g\~ie"c·t:::::::::::::::::::::: 
Victor ............................. . 
Imported Scotch ................... . 
Banner ........................... . 
Senator ........................... . 

16.5% it~rn 4.17% 11.26% 
14.4% 5.19% 1tmi 15.7% 58.18% 5.08% 
16.9% 59.40% 5.3 % 7.67i 14.9% 58.6 % 6.58% 10.40 
14.3% 59.03% 4.9 % 9.86 0 

15.1% 58. 77~ 4.98% 9.5 ~ 
14.5% 58.23 0 4.23% 10.59 0 

In comparison with certain feeds on the market today it is 
obvious that the above named varieties of oats, as far as is 
shown by chemical analysis, are valuable because of the possi­
bility of growing this crop in Maine instead of purchasing the 
high priced feed on the market. Of course the ~rue value of 
a feed is expressed in terms of the digestible nutrients it con­
tains and not so much in the chemical analysis. However, the 
{1xcellent qualities of oats as a feed for live stock are well 
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known. The above named varieties lead one to believe thc1.t 
these oats afford a source of protein and carbohydrates which 
may be produced on Maine farms at a cost equal to if not less 
than the amount paid for feeds of no greater value sold in th1.: 
market. Whether or not the farmer can produce oats profitably 
for feeding live stock is a question largely dependent on hi3 
system of farm management. It is not impossible for fertile 
soils to produce an average of 6o bushels of oats and even 
more, per acre, in successive seasons. Many farmers through­
out Canada are practising the sowing of mixed grain, for 
example, wheat and oats, wheat, oats and barley, barley and 
oats, etc. It is a fact that greater yields are obtained by seed­
ing these mixtures than by either one alone. Obviously it is 
essential to sow varieties that mature at about the same tim;.•. 

Oats, wheat and barley are admirably adapted for growth 
amid the climatic conditions of Maine. These plants thrive in 
'!:. cool, moist climate and therefore it seems that these crops 
should be more extensively grown and carefully handled in 
Maine. 
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PLACING IMPROVED SEED ON THE MARKET. 

By R. P. MITCHELL, Freedom. 

1The placing of improved seed on the market is a question ::if 
great importance to the farmers of the state, and particularly 
to the members of this association. _The purpose of this asso­
ciation is primarily to improve the crops by the selection 
of good seed and to place this seed on the mar­
ket. Up to the present time, after three years of eminent 
success, the 1work of this association has in a verv 
large degree been confined to the improvement of our crops. 
The disposition of seed, in excess of what has been required 
for the production of their own crops, has been done almost 
entirely by the individual members of the association, occasion­
ally assisted by the agent of the association, or some other 
person familiar with the work. So it is quite safe to say that 
up to this year, for several reasons, no organized effort has 
been made to market the seed produced 'by the members of this 
association. Perhaps the most important reason is that very 
little good seed has been available. 

There have been, however, in the minds of the men 1who have 
been active in the management of the Maine Seed Improvement 
Association, certain definite plans that have advanced the work 
of the association very markedly: For instance, the classifica­
tion of members according to the quality of the work they 
are doing. 

Ther•e are three great essentials that must exist in order th~.1t 
the work of the marketing of improved seed may be suc­
cessfully and effectively carried on. 

First: The seed must be pure and free from all foul and 
light seed and disease in order to maintain the high standartl 
of excellence already established. 

In making inspections this summer, I found a great majority 
of crops, especially the oats and other small grains, containing 
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weeds and disease, although taken as a whole the crops were 
far in advance of what the average farmer was growing. The 
potatoes, especially in Aroostook and Waldo Counties, were 
infested with blackleg. In talking with some of the growers in 
regard to this disease they said that they had found it was 
cheaper to stand the loss incurred by this disease than to treat 
the seed before planting. 1This, no doubt, is true in a large ma­
jority of cases at the present time while the disease has not 
gained much headway, but it seems to me that from the stand­
point of good seed production, this unwise practice should be 
abandoned, because if Maine, and particularly Aroostook 
County, is to hold its prestige as a source of seed for southern 
growers, this disease-blackleg-which is so serious in the 
South, should be stamped out before it has gained any more 
headway. 

Also, in selling seed stock it should be true to name. 'Too 
many farmers are apt to lose sight of this important fact, 
with the result that Maine is going to suffer very materially 
in years to come. The present time is feeling the effects oi 
this unwise practice. 

Light seeds in oats are very common and this condition 
lowers the percentage of viability and must necessarily dimin­
ish the yield. Earlier planting, and more general use of the 
fanning mill, will remedy this condition in a very large measure. 

Second : The seeds must be adapted to the locality in which 
they are to be grown. Seeds from the southern part of the 
state are not adapted to the climatic condition in the central or 
northern part of the state. For this reason, the state has been 
divided into zones, so that growers in different parts of the 
state may know where to purchase seed that will grow well, 
and mature. 

Third: Perhaps the most important essential of all, , the 
seed must be efficient. By efficiency, I mean power to produce 
large yields. 

In studying the several varieties of grains grown throughout 
the state, I find that there are nearly as many different varieties 
of oats grown as there are growers. In too many cases there 
is no knowledge of seed whatever, and no earnest disposition 
to improve. 
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Very little thought has been given to the efficiency of seeds 
by our farmers as a whole; but you will readily see that this 
is of vital importance. I might illustrate by drawing an analogy. 
The dairymen of this state long ago realized that something 
must be done to improve their dairy herds and in order to fin<l 
out which cows were profitable and which were not, dairy test­
ing associations were formed and through the work q,f these 
associations a large number of our farmers have been able i:o 
weed out those cows that are not efficient. They have learned 
that one cow producing 12,000 pounds of milk of average test 
is •equivalent to six oows producing 5,000 pounds of milk. In 
other words, one 12,000 pound cow is six times as efficient as a 
5,000 pound cow. 

1The average yield per acre of oats in Maine, in 1912, was 34 
bushels. The best varieties of oats recommended by the Ex­
)periment Station, approximate an average yield of 6o bushels. 
Figuring the cost per acre the same for both, which is true, 
because the same preparation must be made whether you raise 
IO bushels or 70 bushels, the 6o bushel oats, at market quota­
ti-ons, are four times as efficient as those producing 34 bushels 
per acre. 

With flint corn, in 1912, the average yield was 40 bushels per 
acre. In this very poor corn year, official yields have been re­
ported of more than mo bushels per acre. Applying the same 
test to corn as to oats, the 100 bushel corn at market prices is 
nearly four times as efficient as 40 bushel corn. 

It has been demonstrated this year with potatoes that an in­
crease of 50 bushels was made from selected seed. These few 
examples will serve to illustrate the value of pure seed. The 
question now arises, How .can we place this seed on the market 
so that the majority of farmers can secure it? There are at 
the present time a few farmers who are raising and selling pure 
seed, but they can only supply a very small part of what the 
market demands. It is surprising to learn that the seed houses 
here in Maine are able to procure very little seed of good quality 
at home and in order to meet their demands they are obliged to 
buy from outside the state. I have corresponded with the large 
s·eed companies here and without exception they say that could 
they secure good Maine grown seed of the same quality, they 
would much prefer to buy it. tfhis is perhaps the reason why 
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we find so many varieties of different grains. Some of these 
varieties are giving excellent satisfaction and others are no im­
provement on the old varieties. 

There are two ways of placing improved seed on the market 
that are be'ing successfully operated at the present time. The 
Canadian Seed Improvement Association, made up of farmers, 
is selling pure and guaranteed seed. 'This association is very 
similar to our own association, but a little farther advanced 
perhaps. 

1The other way is that of the association in Wisconsin, made 
up of graduates of the Agricultural College. This association is 
similar to the. Maine Agricultural Students' Association, but 
older and more thoroughly organized. This Wisconsin Associa­
tion is doing excellent work, as well as the Canadian Association. 
\Ve, however, are more fortunate than either Wisconsin or 
Canada, for we have both these associations. 

The Maine Seed Improvement Association has started thi:; 
year with an inspection and inventory of the best seed and at 
the present time oonsiderable excellent seed of all reliable varie­
ties can be obtained by applying to the State Department of 
Agriculture. 

The amount of seed is not as large as was hoped for, because 
no work was done until a large part of the planting was done, 
but next year will see a great increase in the amount of seed 
for sale. 

In conclusion, use the best seed obtainable; be sure that no 
disease is present and that it is true to name. Get seed that 
is adapted to the locality in which it is to be grown, and be 
careful in the selection of seed for the succeeding crop. Whh 
these points continually in mind, the Maine Seed Improvement 
Association will be the one great factor in increasing the yiel,1 
of Maine crops and profits, as well as placing improved seed 
on the market. 
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BUSINESS MEETING OF MAINE DAIRYMEN'S 
ASSOCIATION. 

The annual business meeting of the Maine Dairymen's Asso­
ciation was held at City Hall, Lewiston, commencing W ednes­
day afternoon, December 3d. 

The meeting was opened by the president, Mr. L. E. Mc­
Intire, who gave the annual address, as follows: 

ANNUAL ADDRESS OF THE PRESIDENT. 

One more year has pass,ed and the Maine Dairymen have 
met again for their annual meeting. It has been a pleasant, 
and we hope a prosperous year for the dairymen of the state. 
The question that interests all dairymen is, How can we better 
our condition, or, in other words, increase our profits? How can 
we do it? In the first place, we must have confidence in our 
business. In the second place, we must put something into that 
business. We cannot expect to get something out of a business 
proposition unless we put something into that business. We 
have got to adjust ourselves to our conditions and have a thor­
ough practical knowledge of our business to the smallest detail, 
also a determination to overcome all difficulties. 

The time has been when dairymen oould buy cows cheaper 
than they could raise them; that time is past. There is no ques­
tion but that the right kind of a dairy cow, properly handled, 
will make a profit The question is where and how to get 
them. If we have cows, some one has got to raise them. 1The 
milkman who sells whole milk is not the best fitted to raise his 
own cows, but he is in a position to pay good prices for cows 
that have quality. 

There are hundreds of farms in the sta,te of Maine tha:t. are 
adapted to some kind of stock growing, that are practically 
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lying idle at the present time. What we need most is young 
men with a liking for the business of farming, and a desire to 
help build up the agriculittiral interests of the state of Maine. 
The young men must be equipped with a thorough practical 
business training, and a knowledge of the work they are to do. 
In other words, they must learn the business of farming. 

The young man who has a liking for dairying and a desire 
to grow up and develop a valuable, profitable herd of dairy 
cows, must remember that it will require years of study and 
hard work to complete that task, but it has been done, and will 
continue to be done by men with a determination to do things. 
There is something more needed in this work. These young 
men must have some money to work with. 

What has been the condition in our state in years past? A 
great many farmers by working early and late, and denying 
themselves and their families every comfort, have saved a few 
hundred dollars, or possibly a thousand or two. What has be­
come of this money? Has it gone to build up a better herd of 
cattle? to build a silo? to unclerclrain the land, or add com­
forts to the farm home? No; in the majority of cases it has 
gone to the savings bank to receive a dividend of 3 1-2 or 4 
per cent., eventually to go west or south and be invested in 
some great enterprise in some other section of the country. 
Under such conditions could one expect or even ask a bright, 
able young man to take up a business that his own father did 
not have confidence enough in to invest his hard earned dollars 
in promoting and building up that business. 

But the scene has changed, and today we see scattered over 
this grand old state of Maine, happy, prosperous farm homes 
managed by men who have had confidence in their business; 
men who have found out that farming is a business, and in 
order to get something out one must put something in. What 
has brought a!bout this change? In a majority of cases a son 
has taken hold with the father on the home farm, or has bought 
a farm of his own, and with the aid of new ideas and better 
business methods has brought the business up to a point where 
a dividend can be declared on the amount of money invested. 

With the fact before us that there are less cows in the state 
today than there were a year ago, and with the demand there 
is for good dairy cows, also beef, it surely needs no argument 
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to show that the growing of live stock is a good profitable 
mvestment in the state of Maine today. 

The problem that confronts us at the present time, is how 
to get the money that rightfully belongs in the state of Maine 
back into the hands of good, live young men, and set it to work 
on some of our Maine farms-; producing something that the 
markets are calling for, and for which they are willing to pay 
a price that will ensure a good profit. 

We dairymen, and the farmers of the state as a whole, re­
gardless of whether they are potato growers, fruit growers or 
breeders of live stock, owe it to ourselves and our state to so 
educate ourselves and our sons that we can m~nage our busi­
ness in such a way that at the end of the year we can stand 
up and say, from that business we can declare a dividend; and 
by so doin'g we have not only been helped as individuals, but 
we have added to the wealth of our state and have helped to 
make it a brighter, happier, better state in which to live. 

We have our College of Agriculture, with able men at the 
head of the different departments, all working to educate and 
improve those who come within their reach. The extension 
work which is being carried on in different sections of the 
state, by the College of Agriculture, through practical farm 
demonstration work, along different branches of farming, is 
bound to be one of the greatest helps that the farmers of Maine 
have ever had. We. have our Department of Agriculture, 
headed by a Commissioner who is not only able but anxious to 
do all in his power to build up the agricultural interests of the 
state. All this help is for the benefit of the farmers of Maine. 
Many secondary schools are teaching agriculture, and by so 
doing are awakening a desire for more agricultural knowledge 
· in the minds of our boys and girls in the state of Maine. With 
a.11 the assistance we have in sight at this time, there never was 
so favorable an outlook for the farmers of Maine, especially 
for the breeders of live stock, as there is at the present time. 

And now, Brother Dairymen, when we separate to go to our 
homes, let us have faith and confidence in our business and a 
determination to talk dairying, live dairying, and work to pro­
mote dairying and the breeding of live stock until Maine is 
the leading dairy state in the country. 
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REPORT OF THE SECRETARY. 

To the Members of the Maine Dairymen's Association: 

A meeting of the executive committee was held at the office 
of the Commissioner of Agriculture, Augusta, July 21st, at 
which time arrangements wer,e made for the annual meeti,:g, 
including the program and premium list. It was voted to ac­
cept the invitation extended by the Lewiston Chambt:r oi 
Commerce, to hold the next annual meeting in that city. Mr. 
F. S. Ad~ms, State Dairy Instructor, was directed to visit 
Lewiston and make all necessary arrangements. The d:ite of 
the meeting was fixed for December 2-5, inclusive. 

Voted, to invite the Maine Seed Improvement Association to 
unite in holding the conference. 

Voted, to invite the Maine Creamerymen's Association to 
participate in the conference, following the usual custom m 
this respect. 

Voted, to hold the banquet Thursday evening. 
The secretary was instructed to secure, if possible, Mr. Orin 

Bent as judge of the butter and cheese. 
Voted, that the arrangement of the program shall be in 

charge of the secretary and that the securing and arranging 
of exhibits shall be in charge of the State Dairy Instructor. 

Voted, that all arrangements not otherwise provided for at 
this meeting shall be made by a committee, consisting of the 
secretary and the State Dairy Instructor. 

The premium list was revised and several new premiums 
added and others increased in amount. 

The amount received from membership fees was $67, which 
was paid to the treasurer, Rutillus Alden. 

The annual reports of the association for the years 191 I and 
1912 have been printed in one volume and distributed to the 
members. 
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Your attention is called to the fact that several special com­
mittees were appointed at the last session, as follows: Com­
mittee on breeding experiments; committee to secure appropria­
tions made by the state, for the use of the association; commit­
tee on new legislation; committee on barns at the University. 

The secretary desires to report that while the National Con­
gress has not yet passed any legislation for the support of 
extension work in the various states, an extension bill (the 
Lever Bill) is now before Congress and the prospects for its 
early passage seem favorable, and it will be desirable for the 
association to consider the advisability of reaffirmfng its atti­
tude on the question. 

The secretary also desires to bring before the association 
the question of resuming its plan for holding county dairy meet­
ings in each of the counties of the state during the year. 

The relations of the association to the Department and the 
College of Agriculture, during the year, have been of the most 
cordial and cooperative nature. 

R:espectful,ly submitted, 

LEON S. MERRILL, 

Secretary. 
Voted to accept the report of the secretary. 
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REPORT OF THE TREASURER. 

Dec. 6, r9r2, Amount on hand from last 
year ................... $192 17 

Dec. 3, r9r3, Received from L. S. Merrill, 
Secretary . . . . . . . . . . . . . . . 67 oo 

--- $2 59 17 
Dec. 3, r9r3, Paid Oxford County Cream-

ery for butter used in 
judging . . . . . . . . . . . . . . . . 35 

Paid dues, Maine Federation 
of Agricultural Associa-
tions . . . . . . . . . .. . . . . . . . . 4 oo 

Paid expenses attending meet-
ing of executive committee 6 20 

Paid for postage during the 
year . . . . . . . . . . . . . . . . . . . 9 6o 

Balance on hand .......... . 

This report was accepted and placed on file. 

$20 rs 
$239 02 

The following committees presented their reports at this 
time: 
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REPORT OF VISITING MEMBER TO COLLEGE OF 

AGRICULTURE. 

To the Maine Dairymen's Association: 

Following my plan of last year, I made my visit during 
Farmers' Week, last March. This annual short course in 
F'arming, or Farmers' Meeting, certainly improves from ye.1r 
to year in attendance, and interest in the lectures and demon­
strations. Speaking from my own experience, I would say 
that it would be for the interest of all the farmers, if possible, 
to attend these meetings. 

I was somewhat like the small boy who went to the circus 
where there were entertainments going on in three rings at the 
same time; it was hard to tell where to go, as lectures and 
dEmonstrations were going on in different rooms at the same 
time. 

This shows the diversity of farming in Maine, which ce!·­
tainly is a good advertisement for a state where so many 
branches of farming can be carried on successfully. 

I decided that· as I represented the Dairy Association, it 
would be well for me to stay close to the cow. I visited the 
stable and noticed the marked improvement in the herd for the 
past few years. I recall a grade Holstein cow with a record 
of over 15,000 pounds of milk and over 500 pounds of butter 
fat. In connection with this I am pleased to say that the la:-t 
legislature made an appropriation of $5,000 for the purpose of 
carrying on experimental work in stock breeding. At the 
present time these experiments are well started. 

I then attended a meeting in one of the rooms and heard a 
successful dairyman of Maine, E. C. Patten of Topsham, 
tell how he managed his farm for efficiency and economy. 

I was also much interested in a demonstration of stock judg­
ing in the Pavilion. · One of the animals used was a Guernsey 
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bull 13 or 14 years old-Canada's Jewell-who has quite a 
number of daughters in the A. R. of M. and others coming 
along. This should be a good object lesson to, all the dairymen 
in Maine,-the value of keeping a bull after his worth is 
known. 

Immediately after the stock judging, there was a demonstra­
tion in home mixing of fertilizers, under the direction of 
P:rof. Simmolns, ,which was certainly very instructive, and 
should have been witnessed by all the farmers who mix their 
own fertilizers. 

After this visit I am more than ever convinced that the Coi­
lege of Agriculture is in a position to help the farmers and is 
willing to help along all branches of farming. lt is up to us as 
farmers to try to get in touch with this help and apply it to our 
business. 

F. S. ADAMS, 

Visiting Committee. 

The report was accepted and made a part of the records. 
Mr. L. E. McIntire, for the committee to secure the appro­

priation made by the state for the State Dairy Conferenc~, 
stated the following: 

I can report in a very few wQrds. We went to the State 
House and did everything we could to secure the appropriation 
but we have to report that we failed. The matter was taken up 
later, however, and we received every attention. Our bill!: 
were finally all paid, and a report of the meetings for the two 
years was printed. I presume the members have received 
copies. This was done with money gathered from different 
appropriations where it had been left over. We have received 
the kindest support all along the line. 

Voted to accept the report. 
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REPOR1T OF COMMITTEE ON BARNS AT THE 
UNIVERSITY. 

The following report from the committee on barns at the 
University of Maine was presented by Mr. McIntire: 

Dr. Merrill and I went to Augusta and did what we could 
but we failed to get an appropriation at the last legislature. 
Something had to 'be cut out and that seemed to be what was 
in line to be left out. But if the members all look at it as I do, 
we never will give up until we get an appropriation. In my 
opinion the barns are not only needed, but it is a business 
proposition. If an individual was situated as the College is, 
needing the barns as badly as they do, it would be a good busi­
ness investment to build them; so I am going to urge the mem­
bers of the association never to give up until we get the money 
and have the barns. 

Voted to accept this report. 

REPORT OF COMMITI'EE ON BREEDING 
EXPERIMENTS. 

Your committee begs leave to report as follows : 

I. HISTORY. 

In accordance with the plans laid before the association at 
its last meeting the committee undertook an active campaign 
to obtain an annual legislative appropriation of $5,000 for the 
purpose of carrying on investigations in animal husbandry at 
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the Maine Agricultural Experiment Station. As is known to 
all members of this association such an appropriation was made 
by the last legislature. 

At this time the oommittee wishes formally to express its 
thanks to the members of this association for the aid which 
they rendered in properly placing this• matter before the legis­
lature. The committee also wishes to express its appreciation 
of the interest and help given in this movement by many other 
organizations and individuals throughout the state, including 
particularly the Portland Board of Trade, the Portland Farm­
ers' Club and other similar bodies. 

II. PROGRESS. 

Immediately after the appropriation was made by the legis­
lature, active work on the project was begun at the Experi­
ment Station. Owing to the fact that the undertaking of this 
rew work involved a considerable increase of staff, the moving 
of the biological laboratory into new and enlarged quarters, 
etc., most of the time and energy during the first months were 
tuken up in purely administrative matters connected with get­
ting the investigation started on a sound basis. This prelimi­
nary organization work is now practically completed and the 
investigations are moving forward along definite and well co­
fadinated lines. The work being done under the appropriation 
fr organized under four general lines as follows: 

I. The study and analysis of existing milk records, in order 
to find out the normal laws of variation in different bree,ds o_f 

cattle in regard to the production of milk and butter fat. 
This work is necessary as a preliminary to any exact scienti­

fic study of the inheritance of milk production. To mention 
specifically but one point here,-it is absolutely necessary that 
any milk record be subjected to a correction to take account 
of the age of the cow at the time when the re·cord was made. 
In order to make a scientifically accurate correction for age 
it is necessary to study thoroughly the laws which relate 
milk and fat production to the age of the cow. On this par­
ticular phase of the problem it is expected that one or more 
bulletins will be issued during the next calendar year. 
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2. The study of inbreeding in dairy cattle,. Attention has 
been concentrated on this phase of the investigation during 
the past summer and fall. Extensive data have been accumu­
lated regarding inbreeding in Jerseys and a new method Jf 
measuring the degree of inbreeding in a particular case has 
been worked out and the results published in Bulletins 215 and 
218 of the Experiment Station. A further bulletin giving the 
results of applying this method of measuring inbreeding t0 
the Jersey breed will, it is hoped, appear some time during the 
next calendar year. · 

3. The inheritance of characters other than milk production 
in cattle. Investigations along this line are being carried on in 
the hope that by the study of other characters, which are more 
easily recorded and observed than milk production, light may be 
thrown on the method of inheritance of milk production itself. 
\i\Thether or not this proves to be the case, it is certain th:lt 
investigations along this line will broaden and deepen our 
knowledge of the fundamental laws of inheritance in cattle, and 
while it may not be apparent what the usefulness of such 
knowledge will be, past experience plainly indicates that there 
has never been a time when real knowledge of fundamental 
natural processes did not in the long run prove of practical 
value. 

4. The inheritance of milk and butter fat producing ability. 
Work on this, the main phase of the whole project, is being 
conducted along two general lines. 'The first of these is the 
analysis of existing records in the advanced registries of the 
Jersey and Holstein breeds. The- second is the carrying on of 
actual breeding experiments with the University of Maine 
herd. Owing to a complication of circumstances that need not 
be here discussed, there has been some difficulty in getting 
these experiments properly under way. It is, on this account, 
a great satisfaction to the committee to be able to report at 
this time that they are now moving forward satisfactorily. The 
University of Maine has made provision for the purchase of a 
small herd of registered Hereford animals, which will be used 
in the cross-breeding experiments to test out, by Mendelian 
methods, the way in which milk and butter fat production are 
inherited when a high producing and a low producing breed 
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are crossed together. It has been pointed out in previous re­
ports of this committee that such experiments are absolutely 

'essential to gain a complete understanding of the process. 

III. THE FUTURE. 

While your committee feels that, with the granting of the 
appropriation for breeding experiments by the legislature one 
of its primary r~asons for being no longer exists, we neverthe­
less wish to point out that the need for a continued interest 
and support for this work on the part of the Maine Dairymen's 
Association is just as great as ever. It needs no emphasizing 
before this body that the carrying out of breeding experiments 
with dairy cattle is bound, in the nature of the case, to be a 
slow and time-consuming process, in which quick results are 
not to be expected. The work has been well started. If it is 
to continue to be successful, and valuable to the live stock in­
terests of the state, it is essential that it be adequately sup­
ported. Specifically, an absolute necessity of the immediate 
future will be the provision of barn space. Unless the Univer-
5ity of Maine gets new barns within two years from this time, 
it will mean the curtailing of the breeding experiments and con­
sequently a greatly prolonged time before definite results can 
possibly be reached. Your committee desires especially to 
bring this to your attention as :ln additional reason why the 
University should be provided with adequate barns. 

R,espectful,ly submitted, 

RUTILLUS ALDEN, 
W. G. HUNTON, 
F. S. ADAMS, 
RAYMOND PEARL. 

Voted that this report be accepted and the committee contin­
ued. 

·The following committees were appointed by the Chair: 
Committee on Resolutions, L. C. Holston, A. E. Hodges, Dr. 
Raymond Pearl; committee to secure new members, F. S. 
Adams, R. P. Mitchell, Rutillus Alden; committee to sell ban­
quet tickets, L. S. Merrill. 
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F. S. Adams: At a meeting held at the Agricultural De­
partment in the State House the first of November, to which 
the officers of the Dairymen's Association were invited and at 
which the most of them were present as well as other promi­
nent dairymen in the state, in discussing the program for this 
meeting it was voted to offer three prizes for essays from the 
boys in the secondary schools taking the agricultural courses ; 
a gold watch for the first prize, a silver watch for the second 
prize, and a fountain pen for the third prize. These essays 
were to be on dairy subjects, and the subjects were sent out 
from the Department of Agriculture. One was "The Produc­
tion of Clean Milk," and the other "The Building up of Dairy 
Herds." In answer to this we received essays from four 
schools in the state,-Bucksport Seminary, Hartland Academy, 
\}ood Will High School at Hinckley and Kent's Hill Seminary; 
one from each of the first two, seven from Good Will and 
three from Kent's Hill Seminary. After the essays had been 
carefully read by several men, individually and oollectively, 
we decided that the first prize should go to a boy from Bucks­
port, the second to a boy from Hartland Academy and the 
third to a boy from Good Will Farm. I want to assure you 
that these were excellent essays. You will have a chance to 
judge for yourselves. It is necessary to have some one ap­
po.inted to secure the prizes, and I move that the president ap­
point a committee at the present time to secure these for the 
boys. The Maine Dairymen's Association pays for these 
prizes out of the funds in the treasury. This motion was 
carried and the president appointed F. S. Adams, Mrs. G. H. 
Dunn and Mrs. W. G. Hunton as this committee. 

Voted, that the committee on barns at the University be 
continued, and that the appointment of the members of this 
committee be left to the incoming president. 

An invitation from the Secretary of the Bangor Chamber of 
Commerce for the annual meeting of the Maine Dairymen's 
Association to be held in that city in 1914, was read. 
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CONSTRUCTION, COST AND EQUIPMENrf OF TH.8 
MILK ROOM. 

By HENRY G. BEYER, JR. 

In this talk I conceive I am wanted to outline a milk room 
for the average dairyman keeping from ten to twenty-five cows. 

These are times when most cities derive their milk supply 
from remote farms. The keeping qualities and healthfulness of 
milk depend largely on its cleanliness, and as the source of milk 
becomes more and more remote from the consumer, the con­
sumer is necessarily demanding better keeping qualities and 
greater cleanlines,s in his milk. The consumers' demand for 
clean milk has become so pressing that legislatures and boards 
0f health are making more and more stringent laws in regard to 
milk production, and these laws are bearing harder and harder 
upon the producer. 

The production of clean milk is a struggle against bacteria 
entering the milk. Visible dirt in the milk, although disgusting 
to the public, is not the actual source of danger. It is the in­
visible dirt or bacteria which are the real source of danger, and 
which have to be guarded against. 

In my own daiiry practice I have for several years had the 
number of bacteria in my milk counted at _stated intervals. Our 
aim has been to keep our bacterial content below ten thousand, 
which is the standard for certified milk in most cities in this 
country. To accomplish this we have made a great many small 
experiments, discarding the fore milk, us,ing covered pails, tak­
ing care not to feed to raise a dust before milking time, etc. 

These all help to obtain clean milk; but, of all the practices 
by which clean milk may be produced, the two things which 
will aid most are washing .the cow's udder and flanks with a wet 
doth, so that it is thoroughly moistened before milking, and 
then chilling the milk. 
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Chilling the milk takes place in the milk room, and therefore 
the milk room has one of the most important functions to per­
form in the production of clean milk. In fact, unless the milk 
is chilled, no amount of cleanliness in the cow barn can prevent 
enormous bacterial growth. :The washing of the cow keeps the 
original number of bacteria small, and the chilling of the milk 
prevents them from increasing in number. 

To get down to the milk room proper : The first and primary 
consideration is a good, efficient cooler. The ordinary forms of 
cooler on the market depend on running the milk in a thin 
layer over metal cooled by either flowing water or ice water. 
J f a man has a source of very cold spring water, and will let 
this flow in a large stream through a cooler, it will give him 
pretty satisfactory results. If a man depends on ice water, in 
order to get much efficiency he must keep the water constantly 
stirred. 

In the ordinary, round, conical shaped milk coolers I have taken 
a good many temperatures of the milk.1 When the ice water was 
stirred once in six minutes, which would be done by one man 
stirring the ice water every time he entered the milk room to 
dump a pail of milk, the temperature in the can was about 65 
to 70 degrees, not nearly cool enough to arrest the growth of 
bacteria. If the ice water inside the cone was not stirred at all, 
the milk ran into the can at the bottom at 73 or 75 degrees, 
there being only from 28 to 35 degrees of animal heat taken 
out. If the ice water was stirred continuously and vigorously 
by a man constantly there, the milk ran out at about 38 degrees, 
in which case 6o degrees of animal heat were taken out. The 
temperature of 38 degrees is plenty low enough, and the increast~ 
in bacteria in twenty-four hours would be hardly perceptible at 
this temperature. 

It is, however, impractical to hire a man for the special pur­
pose of stirring ice water during milking time. This can be 
done in many ways more cheaply: A small gasoline engine 
such as is used to run wind mills, costing about thirty-five dol­
lars, can be installed to do this. The cost of operation of one 
of these engines is surprisingly small. A tumbler full of gaso-­
line will ,run an engine of this sort for ten hours, and it is easy 
to rig such an engine as this to stir the milk in a conical cooler. 

14 
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Perhaps the best form of c0:oleir is the zigzag 1plates w,ilth the 
water running in a stream inside the plates, and the milk run­
ning on the outside. These coolers are small in area and are 
therefore easy to wash. A round cooler is always a hard thing 
ro was'h, but these zig~ag coolers are small and easy to handle, 
and contain no cracks or crevices to catch dirt. 

If a man chooses such a cooler' I would strongly recommend 
that he have an ice water tank below the level of this cooler, 
with a little rotary water pump driven by an engine or motor. 
The pump may be connected to the cooler by two pieces of 
rubber hose, one leading from the ice water tank and the other 
taking the ice water back to the tank, the water passing through 
the cooler in the meantime. A cooler of this sort costs from 
eight to twelve dollars, depending on the size and construction . 

. The pump costs about twelve dollars, and one of the thirty-five 
dollar engines a;bove mentioned will do for power. The ice 
water passes rapidly through the cooler, and such a cooler will 
cool milk down to 36 or 38 degrees, or in other words, almost 
down to freezing. The ice water tank can then be used to set the 
milk in over night. This is easily the simplest and handiest 
form of cooler I know of, and the most economical on ice. 
There is no preparation for cooling the milk necessary, except 
to hang up the cooler and connect the rubber tubes and start the 
motor. 'The supply of ice water is always on hand in the tank, 
and no fresh water has to be cooled to ice temperature twice a 
day, thereby wasting ice. 

The ice water tank serves the double purpose of being a 
source of ice water to cool the milk, and also forming a tank to 
put the milk into after it is cooled. This system, therefore, 
uses no more ice than when the cans of warm milk are placed 
in it immediately. 

In the construction of the ice water tank I recommend a 
little extra care. Tne tank should be large enough to hold all 
the cans, and preferably made of two inch pine plank, lined with 
zinc. Outside the two inch plank I would put some tarred 
paper, and outside of that matched boards. Any of the water­
proof felt papers would be much superior to simple tarred 
paper. The cover and the backs should fit tight, and be made 
of two layers of matched boards with felt or tarred paper be­
tween them, the lower layer of boards forming a shoulder LO 
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make a tight joint with the edge of the tank itself. There 
should be an overflow pipe at about the height that you desife 
the water to stand around the can, and the overflow should be 
of good size to prevent the clanger of flooding the can with 
water. There should also be a pipe from near the bottom of 
the tank which should lead to the ice water pump, and also a 
chance for the hose coming back from the milk cooler to return 
its supply to the tank. · 

In regard to the cost of such a tank, I have no figures availa­
ble, and believe that each man had best get his own estimate 
from a carpenter and plumber. I simply state that I believe 
it is the cheapest satisfactory style of tank. 

I would in no case recommend a concrete tank, as the loss 
of ice is very considerable. 

In regard to the construction of the milk room itself: 1 
would recommend that the floor be of concrete, with a drain in 
the center, the floor sloping toward the center drain. By 
setting a good trap in this drain no criticism can be made of its 
being unsanitary, and it is certainly a great convenience. For 
the walls and ceiling I believe the cheapest satisfactory c01:­
struction is to stud with 2x4's, and nail a good brand of wire lath 
to these, using a cement plaster to plaster the walls and ceiling. 
The cement plaster will present a surface which may be finished 
~mooth like concrete, and to all intents and purposes the walls 
will be as permanent and as useful as concrete walls. The cost 
of such plastering should not exceed eighty cents a square yard 
for the lathing and plastering. The cost of the floor will probct­
bly be in the neighborhood of $2.00 a square yard. In thic; 
concreting the thing of prime importance is the quality of sand 
used to get the surface. Concrete poorly mixed and made with 
a poor concrete sand will wear away rapidly, and according 
to the best information I can get, the wearing qualities of con­
crete depend chiefly on the kind of sand used, even more than 
they do on the kind of Portland cement used. Any good brand 
of Portland cement will do. 

Of course an abundant supply of hot water is greatly to be 
desired, but on the average farm it is impractical to have this 
in the dairy. In such a milk room as I describe, however, a pail 
of water and a mop for the floor and walls, and taking the milk 
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cooler into the kitchen to wash, together with the milk pails, is 
all the labor required. 

Of course, a few wooden racks to hold milk pails and what 
few other things are necessary should be built; but I would 
recommend that they be not fastened to the floor or walls, but 
just stood in the corner, so they can be moved to wash under­
neath and around them. The cost of these is very little. 

The separator is necessary on many farms, but there is noth­
ing in particular which need be said of it in connection with the 
consideration of the milk room. 

It is my judgment that a milk room with cement plaster walls, 
cement floor and a milk cooler through which ice .water can be 
pumped from an ice water tank, which is likewise a refrigerator, 
is all that is necessary to care properly for the milk. 

A milk room of this sort can be built and equipped at a cost 
of from one hundred to one hundred seventy-five dollars. 
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DISCUSSION, 

Opened by DR. E. M. SANTEE. 

I am sorry that Mr. Beyer is not here, because I will cer­
tainly have to take issue with a number of things he has said in 
his paper. The first•thing I would criticise would be his tank for 
storing the milk. Under no circumstances would I have any 
wood that was not absolutely necessary in the milk room or 
about it. Perhaps up to the time that the Van Gilder or hollow 
wall machine was invented, his assertion in regard to cement 
might hold true. It will not hold true today because by the 
use of a Van Gilder machine, or any other machine of that 
type, a tank can be built for half the money that a pine plank 
tank, zin.c lined, would cost, and be infinitely preferable because 
always sweet and easy to keep clean, and it will be there when 
Gabriel blows his trumpet while the other will decay in a few 
years. 

Next, in regard to the walls, by the use of a holilo1W wall 
machine we can build outside walls of a dairy for less money 
than they can be built of wood alone, much less of wood plas­
tered with cement. I have been irn a great many milk rooms of 
the last mentioned kind and I have yet to s~ one that had 
lasted a year which was free from holes made in the plaster by 
something having been hit against it. The hollow wall concrete, 
3 inches inside and 4 inches outside, is amply sufficient in thick­
ness, costs less money, is very much more s,atisfactory, is abso­
lutely indestructible and to my mind altogether preferable. 

A very important thing in connection with the milk room Is 
the disposal of the sewage and I woul'd like to take a few 
minutes of your time on that subject. I1: is a subject which ought 
to be discussed in meetiJ1gs of this kind. In the old days when 
the dairyman fitted up a drain of that kind he depended upon 
running the water into some flowing stream. I do not know 
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what the law is in that respect but in my own state of New 
York it is against the law to do that now and it should be, be­
cause there is no excuse for polluting the water for our neigh-­
bors when we can take care of the waste much more easily by 
the use of the single box septic tank. I am sorry I have not 
time to discuss this tank. I am much in favor of the single tl 
box, concrete septic tank, built just outside of the dairy wall if 
you care to have it there, or as far away as you care to buy 
pipe to carry your sewage to it. 'The estimated cost of mate-
rials of one built for Mr. Ogden last year was $3.6o. Any one 
who knows enough to pile one stone upon another can build a 
septic tank by following simple. plans, which are easily to be 
had. 

Another thing on which I want to take issue with Mr. Beyer 
is the necessity of carrying the milk utensils to the kitchen to be 
washed. There is nothing in the world that costs the dairymaa 
so much as useless steps; and remember those steps are taken 
twice a day at least on every dairy farm and on some oftener 
than that. And when for an expense of $36 we can get a small 
steam boiler which will furnish the hot water and the heat anrl 
the steam for sterilizing, I think we are very short sight,~d 
dairymen to carry our utensils to the kitchen to be washed. 
That was tried at Good' Wi-11 for a good many years. Now we 
have the sterilization and it makes a wonderful difference not 
only in the time but in the efficiency and the results, because of 
course the utensils cannot 1be sterilized in the kitchen as a rule. 
Live steam is infinitely preferable and takes very little time, 
so I would always have a boiler in the milk room, or rather, I 
should say, milk lious,e, with two rooms. I would never build 
a house without two rooms, one for the care of the milk and the 
making of the butter, etc., and one for the care of the utensils,­
where the utensils are washed and stored. 

Another thing which I decidedly object to is tarred paper. 01i 

my own farm in Central New York we make butter for a fancy 
trade, and at one time I conceived a notion that it was costing 
me entirely too much for turning the crank and so I bought rt 

gasoline engine. A gasoline engine is aH right in the other 
room, to pump the water, but it must not get into the milk 
room. The very first batch of butter th.it went to the citY 
brought back this response from nearly all our customers, in 
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one form or another,-"Somebody spilled some kerosene into 
the butter or the cream." They got that odor which they 
thought was kerosene but it was from the fumes of the gaso­
line engine. It is not safe where we are attempting to produce 
a good product to have any odor of that kind about the butter. 
So in the milk room I would avoid tarred paper. Use a plain 
paper rather than a tarred paper, if it is necessary to use any­
thing of that kind. Also, I would object to a wooden rack, on 
the same theory that I objected to the wooden tank, the ,wood 
is so absorbent and so soon gets to be sour and disagreeable and 
bad for the room. A simple little rack is made of one-half or 
three-fourths inch galvanized pipe with a flange on either end 
of it. A rack of this kind secured to the wall with simple wood 
Ecrews and out ten inches or twelve, is permanent and inex­
pensive, easily washed and always out of the way. It is easy 
to invert the utensils on it. 

Also an ordinary concrete sink will save many times the 
cost of it in the convenience in washing utensils. I would have 
it double with a steam jet in one end of it; the first sink for the 
washing and the second for the rinsing; and then a small table 
at the end made of concrete. 'The steam should be connected 
with the cold water pipe so that by turning on the cold water 
and the steam hot water can be had, by shutting ofl: the colJ 
water steam can be had, and by shutting off the steam cold 
water can be had. Ours is arranged that way and has proved 
very satisfactory indeed. 

'The other articles of equipment are good and all right in 
every way. I would add salt to the ice water. 

I could not quite agree with Mr. Beyer that you could u-;e 
the water continuously, over and over, because I have never 
yet been alble to employ help who were careful enough in hand­
ling the milk not to spill any into the water, and in that way 
even ice water woukl get very bad after a time. 

The figures in regard to the cooling are very accurate. I 
was perfectly dumfounded the first time I tried setting a can 
of milk. In New York we have 40 quart cans, and I set one 
of these cans in a barrel tub filled with ice water to the neck 
of the can and left it five hours. At the end of that time there 
was milk in the center of that can at a temperature of 72 de­
grees. I agree with Mr. Beyer about the stirring of the milk in 
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the can and about the necessity of circulating the water. In the 
South you will find a great many plants where a system of cir­
culating the water is adopted; sometimes -it is done by a gaso­
line engine but more often you will find it being pumped by a 
boy who takes charge of the weighing and recording. A boy 
15 or 16 years old, a son of the family if there is such an ,indi­
vidual, looks out for that part of the work. But the gasoline 
engine makes a faithful worker and a very satisfactory one if 
the fumes of the gasoline are kept entirely away from the 
milk room. 

In regard to the figures given on building, I am inclined to 
think they are very low for that kind of building. Last year, 
while connected with ~he New York Department of Agriculture~ 
the concrete demonstration work was done by the speaker. 
At Kinderhook, we 'built of hollow wall construction a milk 
house 12 by 16, a Httle bit larger outside on account of the 
thickness of the waHs which were 9 1-2 inches thick. The 
total cost of material for the house, including the boiler equip­
ment and all the other equipment already discussed, also a 
cooler, was $123-44. I have not included the labor for the rea­
son that there is such a difference in cost of labor in different 
places; and it makes a difference if we. can do a part of the 
work ourselves on the farm. At Good Will we have recent}y 
finished a dairy very much larger than that; not because it was 
needed so much, as a dairy, but you will readily see that our 
problem there is very different from that of the ordinary dairy­
man. There we have the boy to look after, and the boy comes 
first. It is the education of the boy we are aiming at. We had 
to have a laboratory and we had a dormitory over it; that house 
cost a great deal more. I have not the exact figures, but the 
material cost somewhere in the neighborhood of $6oo.oo. It 15 
made of double wall concrete. I want to say a word about the 
advantage of that double wall. We find the house very cool in 
snmmer and very easily warmed in winter. Because of the air 
space the heat is kept out ,in summer and the cold in winter, awl 
that is the reason why I should use this kind of a house rather 
than the one advocated by the writer of the paper. 

In regard to the storage tank, I have never found a great 
deal of fault with the ordinary four inch thick single wall 
storage tank. It is not very bad in the consumption 6£ ice_, 
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although the double wall with the air space is still better. But 
there is a vast difference between putting a tank of that kind 
inside a hollow walled building and putting it inside a building 
like the one described in the paper. The ice would melt very 
much fastet in the latter than in the double · walled concrete. 

Ques. I would like to ask about the septic tank. 
Ans. I will be very glad to tell you more about the septic 

tank. It depends for its success practically upon just one thing, 
and that is the exclusion of a circulation of air; because tlhe 
bacteria that destroy sewage, the anaerobic bacteria, while thef 
can multiply in the presence of plenty of oxygen still their 
deadly enemy, the putrefiers, multiply so much faster that it 
would be like attempting to start a rat farm and a cat farm 
together,-it would not succeed. The whole method of di::;­
posing of sewage by a septic tank is to allow your friends, the 
anaerobes, to multiply and destroy the organic matter. They do 
not destroy the mineral matter, but there is very little mineral 
matter going into a septic tank. It is just as good for the farm 
home as for the dairy. The first question that always comes 
up is, How often does it l;iave to be cleaned? About once in 
36o years. If you are so tender of the feeEngs of your chil­
dren's children's children's children, that you do not want them 
to have to do that, do not install the septic ,tank. 

Another question that very frequently comes up is, What is 
the best disinfectant? If you should put a disinfectant in you 
would kill your friends, the anaerobes. You do not want to put 
in any disinfectant. An ordinary disinfectant used on the farm 
may be allowed to run into the tary.k because it would be -,o 
diluted that it would not have much effect on the bacteria. 

Another question is, Does it freeze in the winter? It does not 
freeze in the winter for the reason that all of the fluids that 
go into it are so much warmer than the freezing point, and bac­
terial action creates heat. It has been used nine inches und<?r 
ground in places where the thermometer went to 45 below zero 
without freezing, and a thing that has always been surprising 
to me is that the outlet pipe, the' bottom of which is only r2 

inches under ground, does not freeze. Even that has never 
made any trouble to my knowledge. 

As to the method of installation, for a family of s·ix the size 
should be six feet long, three feet deep and three feet wide, 
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and I would not build one any smaller. It should be made of 
concrete or any other substance which could be made tight; 
but concrete is the cheapest and it is there for all time, while 
lumber rots out and metal rusts out. It should be covered with 
a reinforced concrete slab, and then you can just forget that it 
is there, so far as ever having to go near it again is concerned. 

Perhaps what goes on in the septic tank ought to be discussed. 
\1/hen the sewage goes in, being heavier than the liquids there, 
it settles to the bottom and there 'the anaerobic action takes ,place. 
These bacteria absorb the animal and vegetable matter in the 
sewage, and in the absorption multiply themselves, and gas 
forming bacteria and water are the result. The gas forming 
bacteria, being lighter than water, go to the top and form a 
brownish green scum. I have seen it two or three inches deep 
after a few years of use. Between this green scum at the top and 
the solids at the bottom there is a clear liquid known as the 
effluent. At the point where it is clearest this should be taken 
out, because if you empty a gallon into a tank after the tank is 
full, a gallon must go out. Experiments have shown that a pipe· 
about 12 inches down from the top will accomplish this the best. 
The inlet pipe should have an elbow which would deflect the 
sewage downward so it would not flow across and go out be­
fore it is treated. The bottom of this pipe should be 18 inches 
down from the top of tlie tank and 18 inches up from the 
bottom. Then the question is, How do you get the effluent out 
at a point higher than it comes in? The source is always higher, 
and the source forces it up and out. The sewer pipe should 
be tight, of course, and it should go to a point about a rod 
from the top of the tank on about a level so that it may make 
a quick descent, because the liquid will back up in the inlet 
pipe until it goes back to the level of the bottom of the outlet 
and you can readily see that if you have a long and gently 
sloping descent, it would not be very long before there would 
be trouble with stoppage. The inlet pipe should never be less 
than four inches in diameter and the outlet pipe should be 
from three to four inches, the inlet pipe going to within a rod of 
the tank and then quickly descending, and the outlet pipe not 
tight but with loose joints because you want to get rid of that 
water as quickly as possible. While the water is almost a5 

good as the average drinking water in the city, there are still a 
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few struggling bacteria left in it, enough so that we want them 
to become oxygenated as soon as possible; ancl by having this 
()pen jointed tile almost level the water soaks out at the joints. 
If you hav1e a large fall the effluent rushes to the bottom and 
there is a wet spot. 'The theory is to have it go out so gently 
that when it comes to the first joint as much as the soil wiil 
absorb will soak into the ground. The effluent should soak out 
through the joints as it comes to them. 

As to how much of that pipe is required, on my own farm in 
New York, where I built the first one, I tried this experimer.t 
tc find out how much pipe was necessary: I put in 48 feet of 
pipe, ordinary land tile one foot long, and in each joint I put 
a piece of tissue paper, marking the pieces I, 2, 3 and on to 48. 
and left them all winter. Then I took it up to see how fa1 

those pieces of tissue paper had been carried along in the pipe, 
and as I remember it, it was 23 feet. Beyond that they lay 
right in the tile where they were placed, showing that they had 
been soaked with soil water rather than the current from the 
tank. This was in soil which was very loose and gravelly. . [ 
have installed these tanks on ordinary clay soil where the hard 
pan did not come up so high, with twice 48 feet of pipe, with 
perfectly satisfactory results. At Good Will we have now 
about 100 feet already installed and I am watching it to see how 
much more we need. 

Ques. Do you stop the end of the tile up? 
Ans. \Ve put a stone over the end, covering it up level. We 

leave no open space at the encl because we calculate to have the 
tile long enough so that no water can get to the end. I would 
as soon have glazed tile as anything, as the water gets out 
through the joint openings. I think Dr. Jordan was the first to 

explode the old theory of water soaking through land tile. 
Why I became so interested in this subject is because th~ 

Department asked me to talk about the disposal of farm wastes 
at Farmers' Institutes, and I talked it and I guess I could have 
talked it yet. When I talked about the old fashioned tank there 
was not a farmer in the audience who paid any more attention 
to it than as though I was talking about Greek; so through 
Prof. Ogden of Cornell I got on track of this single tank and 
I am satisfied there is no excuse for the old fashioned double 
tank or the syphon. After drawing plans for over 3,000 I think, 
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I am satisfied that it is perfectly satisfactory everywhere. You 
cannot go to a Farmers' Institute and advocate a thing which 
the farmer puts in and spends anything on without hearing 
from it if it is not all right. 

Ques. Do you get any odors? 
Ans. Not a particle. There is no odor from a septic tanI< 

because there are no .putrefi.ers and it takes those to make odors. 
The very few that get a start there are destroyed by the 
anaerobes ; but give the ,putrefier a ch!ance and he will kill the 
anacrobes. So far as any odor or sanitary concittions are con­
cerned I would just as soon have a septic tank in the cellar. 
There is absolutely no objection to having a s,eptic tank immedi­
ately outside the cellar wall. 

Just a word in regard to putting on the cover. I would al­
ways have a manhole on one end of it, that could be turned 
back. This should be about two. feet wide and as long as the 
tank is wide; and should not be fastened to the tank. It is a 
simple matter to make this portion of the cover loose; just cover 
the top of the side walls with ipaper before the cover part is 
poured and the trick is done. 
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MILKING MACHINES. 

By PROF. L. S. CORBETT, Orono. 

The labor connected with the routine work of milking is one 
of the most exacting operations on the ordinary farm. No one 
task about the farm is quite so uninviting or even loathsome to 
the hired man as milking by hand the long line of cows twice a 
clay, three hundred and sixty-five days a year. It is very diffi-­
cult for the dairyman to get and keep good, reliable, cleanly, 
gentle, efficient milkers who will stay with him the year around. 
The labor cost of milking is considerabl,e, much more than the 
ordinary dairyman realizes. In order to get the best results, 
each cow should be milked regularly and by the same milker. 
She should be treated kindly and milked out as clean as possible. 
In many cases it is necessary to keep more help than would 
otherwise be needed in order to have men available at milking 
time. Frequently the number of cows which a dairyman can 
keep is limited by the number of milkers which he is able to 
obtain. Not infrequently a man finds himself with insufficient 
help for milking his herd and occasionally a man gives up the 
dairy business simply because of the impossibility of getting 
satisfactory help at prices warranted by the returns from the 
business. 

Manual labor is one of the most expensive things which the 
farmer has to buy and, wherever possible, he makes use of ma­
chinery in doing his work. Iri this way he lessens the number 
of men he has to employ. During the past few years many of 
the common farm operations have been made easier and very 
much cheaper because of the improved machinery which has 
been developed for agricultural purposes. If the milking couU 
be done also by machinery the work would be made very much 
easier and the cost of the operation might be very materially 
decreased. This operation, however, seems until recently to 
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have baffled agricultural inventors. The nervous, sensitive di:-­
position of the individual cows, together with the lack of uni­
formity in the form and size of the udder and teat, has made 
it very cllifficult to invent a machine which would milk different 
cows satisfactorily. 

,The idea of milking by machinery is not new. Many types of 
machines have been tried and pronounced· worthless. Accord­
ingly the question is being asked, ''Are the mach1ines at presellt 
on the market a success?" Manifestly there is no specific 
answer to such a general question. Automobiles are generally 
considered a success though many find them both troublesome 
and expensive and there are wide differences in quality among 
the various makes. It is probable that the different milking 
machines on the market are likewise of unequal efficiency. 

All milkfog machines fall into one of two general classe~. 
( r) Those which mechanicaHy force the milk from the teat 
after the manner of hand milking. ( 2) Those which depend 
on the action of a vacuum producing an effect similar to that 
of the mouth of the calf. 

While it is possible that some representatives of the teat com­
pressing milkers are in use in this country all of the tests of 
milking machines thus far reported, with the exception of tho-;e 
of the "Murchland" and "Thistle" at Guelph, have been made 
with machines having the action of the mouth of the sucking 
calf. The calf takes hold of the teat and by contracting the 
muscles of the mouth draws the milk from the teat. This re­
sult is caused by the removal of air in the calf's mouth, or, in 
other words, the creation of a vacuum. On account of outside 
pressure the milk from the udder is forced into the empty 
mouth. When the milk flows into the mouth the calf swallows, 
thus giving relief to the teat. The operation of the milking 
machine is based on practically this same principle. A vacuum 
is formed by ejecfing the air from a large pail which is con.­
nected to the teats of the udder by rubber tubes having mouth­
piece attachments at the ends. The milk is forced from the 
udder to replaee the air drawn from the pail and the piston in­
termittently cuts off the connection between the va~uum and the 
teat, thus momentarily relieving the air suction from the latter. 

There are three main parts to the milking plant, namely, an 
appliance for producing vacuum, or both vacuum and presstm.~. 



DAIRY AND SEF.D IMPROVEMENT MI-'.ETINCS. 223 

the vacuum system, or vacuum and pressure, and the milk­
ers. 

The vacuum and pressure may be produced by several meth­
ods. A steam ejector and an air pump make a very satisfac­
tory form of power in a practicable dairy as the use of steam is 
necessary for the washing and proper cleaning of utensils. Es­
pecially is this true of the machine milkers. 

The air pump is perfectly efficient for creating vacuum and 
can be operated by any kind of farm motive power. A three 
horse power e1ectri,c motor is both conven~ent and economical. 
Where electricity is not accessible the gasoline engine is a very 
satisfactory source of power and could be used for many other 
purposes on the farm. 

The vacuum system is made up of gas piping to which is 
connected a reserve tank, a regulator, vacuum indicators and 
stanchion cocks. The gas piping runs in front and above the 
cow stanchions. Between every vwo cows is placed a stopcock 
to which the milkers are attached. The reserve tank is placed 
in the piping system close to the source of power. It increases 
the vacuum space in such a way as to handle any sudden inrush 
of air, as at the time of attaching the milker to the cows, etc. 
The tank itself is merely a fifty-gallon air-itight galvanized-iron 
water tank, such as is commonly used for heating water in 
kitchens and bath rooms. In close proximity to this vacuum 
chamber is the vacuum regulator or safety valve. It corre­
sponds to the safety valve on the steam boiler and guards against 
too gr,eat a vacuum, which is injurious to the udder and teats 
of the cow. 

The milker consists of a heavy tin receptacle or pail surmounted 
by a t'ightly fitting lid and a pulsator which is attached to the 
stopcocks on the piping which is over the stanchions, or is on 
the lid of the pail. The pulsator contains a piston which inter­
mittently cuts off the vacuum when the milk cocks on the lid lead 
to the teat cups. Four metal cups having rubber mouth pieces 
are connected to the ends of these tubes and are attached to 
the teats of the cow. Half-inch rubber hose five or six feet long 
connects the milker with the stanchion cocks of the piping sys­
tem. 

In operation the pump draws the air out of the piping sys­
tem, the stanchion cock is opened, exhausting the air from the 
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pail and, by opening the milk cocks, the vacuum is extended to 
the teats of the cow. The amount of vacuum created as indi­
cated on the vacuum gage should be about sixteen inches which 
is equivalent to a'bout eight pounds atmospheric pressure. The 
exact amount may be varied slightly from this, depending upon 
the animals in any particular herd, but it should be regular from 
milking to milking. The number of pulsations or cut-offs by 
the piston per minute can be regulated. Fifty-five pulsations 
have been found to give the most satisfactory results. The 
suction is applied to all four teats at once and as the air is 
drawn from the teat cups the milk is forced out to fill up this 
space. It is thence drawn into the empty pail. 'The inspection· 

. glasses on the wall of the pail near the lid, or on the lid, en­
able one to see the milk as it passes from the udder into the 
pail. By this means, together with the condition of the udd~r 
and the characteristic sound produced by the suction at this time, 
the operator can determine when the cows are milked dry. 

'The teat cups and mouth pieces are the !Dost important parts 
of the milker. The cups must in every case fit the teats snugly 
and be flexible and of the right size. If too tight, a congestion 
of blood will occur in the teat with resultant disastrous effects 
on the milk flow and on the animal. On the other hand, i'f too 
large, air will penetrate the vacuum and the teats will be 
drawn out abnormally. In some makes of machines the 
teat cups must be selected for each individual animal on 
account of the varying size of the teats. The al)ility of the 
operator, together wi'th his care in attending to the proper fit­
ting and adjustment of the teat cups and mouth pieces, will aid 
greatly in the completeness of milking. In other machines 
there is a so-called "Universal" teat cup which automatically 
ad/justs itself to the teats of different sizes. 

There are but few parts to the milking machine that wear 
out rapidly so that rthe maintenance of a mechan1ical milker is 
sl1ight. 

We will now consider the effect of machine milking on milk 
secretion. It is very difficult to draw conclusions comparing the 
results of machine and hand milking from data compiled in dif­
ferent years, as many outside factors must be considered a5 

· possibly affecting the lactation. It has long been advocated that 
one man should milk the same cows continually on account of 
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the disastrous effects of a constant changing of milkers. The 
constant alternation of machine milking and hand milking would 
appar,ently have the same or more serious effect on the cows. 

To show the effect of alternate hand and mechanical milking 
a very good example may be had from the results obtained with 
cows in the Nebraska Univers'ity dairy herd, which was sub­
jected to this treatment for a period of six consecutive week,;. 

In this ,experiment the two methods of milking were so radi­
cally different in operation that when the m'ilker was substituteJ 
for hand labor the cows did not milk out completely. The 
amount of strippings increased as the experiment progressed, 
plainly indicating that the method was detrimental. The total 
amount of milk was practically the same in each case, but 
the percentage of butter fat was materially lowered. It would 
be extr-emely interesting to know what became of this fat, but 
we have no means of determining this. 

'The condition of some of the cows in this experiment was so 
unsatisfactory after two weekly substitutions of machine milk­
ing that the attempt was considered a total failure. Not only 
was the amount of ,strippings increased, but the udlders became 
congested andthe milk was drawn with difficulty even by hand. 
This is perhaps an extreme case, but the result is no worse than 
we would expect if constant changing from one method to the 
other was practiced. Milking in the morning by hand, for in­
stance, and with machinery in the evening, a practice that might 
appear advantageous where labor is concerned, would not be 
at all satisfactory when the effect on production is taken into 
account. 

The significant point brought out by this experiment is that 
when machine milking and hand milking are carried on irregu­
larly and interchangeably, the machine will not draw all of the 
milk and in .consequence more strippings are obtained. It is 
very evident that 1we cannot make a comparison between two 
methods of milking by alternating these methods. 

The most important question as to the practicability of ma­
chine milking is whether or not cows can be milked satisfacto­
rily by this method for an extended period of time. The re­
sults obtained in different investigations furnish a vast amoua1t 
of ma'terial that has a bearing on this point and should enable 
one to form a correct judgment on this question. The Univer-

15 



2z6 AGRICULTURE OF MAINE. 

sity of Wisconsin has determined the value of machine milking 
by comparing data that show the decrease in the production of 
the cows during the periods of machine-milking and the1ir total 
production during that time. 'The weekly production of the 
cows in their herd when they were· machine milked decreased 
on the average 2.9 pounds of milk and 0.12 pounds of fat. :The 
figures for the average weekly decrease in production for cows 
kept under similar conditions as these, except that they were 
milked by hand, were the same as these, that is on the average 
2.9 pounds of milk and 0.12 pounds of fat. There is therefore 
no difference between the results obtained by hand milking and 
the average data given for machine-m'ilked cows. 

The weekly production of the cows during the period 1wht.11 
they were milked by machine was, on the average, 145.8 pounds 
of mHk and 6.19 pounds of fat. The data obtained on hand 
milkfog were slightly a!hove these figures; the difference·, how­
ever, is too small to be considered. 

Cows are easily broken to the use of the milking machine. 
Some of them, however, become accustomed to it more readily 
than others. Briefly, it may be stated that the more milk the 
cows give the easier it is to get them used to the milking ma­
chine. Occasionally there is a cow which refuses to be milked 
by machine. 

Whether ·or not a cow gives down her milk for the milking 
machine during its first usage depends on the mHker and on the 
individual'i'ty of the cow. When the milking machine is fir::;t 
used the operator should be the herdsm'an, or a man with wham 
the cows are acquainted. If this strange machine, with a strange 
operator, attempts to do the milking, the cows will be much 
more suspicious and even afoaid, than if the regular att_endant 
accompanies the milking machine. The regular herdsman 
knows the temperament of the different oows arrd he can ap­
proach each cow sympathetically. By gently handling the cow'~ 
teats :and udder she gives down milk before the milking machine 
is :attached. The teat cups are then put on and the milk is 
extracted before the cow realizes what did it. As soon as the 
cows have been milked a few times -with the machine no dliffi­
culties are encountered by reason of any of them refusing to 
give down their milk. 
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Generally speaking, it may be said that the cows of the dairy 
breeds which yield a fairly large flow of milk readily give down 
their milk from the beginning. 

Some experience is necessary before the operator •can properly 
attach the teat cups. In the first place the operator should use 
care to aHow as little barn air as possible to enter the cups 
while there is a vacuum in the pail, thus· aUowing dust and or­
ganisms to enter. During the attachment of the teat cups the 
barn air is prevented from entering the pail by bending the 
rubber tube between the teat cup and the connector. By using 
care and with a little experience practically no barn air need 
be drawn into the paiil. If the teat cups are not properly at­
tached they are more l'ikely to fall off during the last part of the 
milking pe•riod when the udder is limp. 

Before the cups are attached to the teats the operator should 
see that the teats are in proper condition and that they enter 
the teat cups straight without being turned and twisted. 

'The teats of the cows are not always in equally good condi­
tion to be milked by the machine. If the cows have been ex­
posed to damp and cold surroundings the teats are short, and 
the covering of the teats is curled and contracted. When the 
teats are in such condition it is important that· the operator 
bring them into normal condition before the teat cups are at­
tached. This can be done by gently rubbing and slightly pull­
ing the teats with the warm hand of the operator. The teats 
should be clean before :the teat cups are attached. Unclean 
teats are usually contracted as previously mentioned, and con4 

taminate the milk. 
Such contracted teats milk with difficulty. The teat cups do 

not get a firm grip nor a good symmetrical hold and they are 
likely to give trouble iby faUing off. As a result, one 1siide of 
the teat may ibe pulled into normal length before the other, and 
thus cause the end of the teat to turn and partially prevent the 
proper discharge of the milk. 

When the operator learns the action of the milking machine 
on the different cows and the appearance of each cow's udder 
when full and empty, he can tell wi'thout much wa1tching when 
the milking is completed. An experienced operator should 
watch the inspection glasses. When the milk stops flowing past 
the inspection glass probably the cow is dry. The fact that the 



228 AGRICULTURE OF MAINE. 

milk has stopped flowing is not a sure indication that the cow 
is milked dry. Occasionally the teat will get into such a posi­
tion that the milking can not be completed. Before the teat cup~ 
are detaiched the udder should be gently massaged. If there 
is any more milk in the udder it will then be extracted. When 
the operator is satisfied that there is no more milk in the udder 
the vacuum is shut off with one hand, and w1ith the other hand 
the teat cups are removed. ' 

Some recommend that one man attend to the milking machine 
and another do only the stripping. By this method the man 
who does the stripping may not ,get to strip the cow until some­
time after the milking machine has done its work. This inter­
val of time may cause the cow to take the milk again. It may 
be the means of drying up the cow, and it m<!Y cause diseased 
udders. 

When the mil~ing of a cow once has started, it should be 
continued without in'termission. For this reason all the cows 
should be stripped as soon as the teat cups are detached. Some 
who have been interested in the milking machine have ques­
tioned the advisability of stripping after the milkers with a 
commercial herd. They maintain that the labor required for 
this purpose is too expensive, considering the small amount of 
milk obtained, but ,we know that the last milk drawn from the 
udder is much ,nicher than the fore milk and the loss of butter 
fat would be greater than the comparative weights of fore-milk 
and strippings would indicate. Furthermore, leaving milk in 
the udder would have a retarding influence on the milk flow, 
causing the cows to dry up earlier than necessary. Any factor 
that tends to decrease production, even though a temporary 
financial gain results, should not be tolerated, because the con­
tinual loss in production would eventually become quite marked 
and would in time undoubtedly affect the dairy qualities of cows 
so managed. 

~he germ or bacterial content of the milk drawn by machine 
depends in the main on -the care of the milk tubes and teat cups; 
these should be rinsed first with cold water, then with a hot 
solution of sal soda or other cleaning compound and finally; with 
hait water. The rinsing may be accomplished by alternately 
plunging in and withdrawing the teat cup from a pail of the 
fluid so that air and fluid are alternately drawn ithrough by the 
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milking mechanism. After this rinsing the motor and vacuum 
pump should be stopped and the teat cups and rubber tubes 
placed in a brine solution composed of nine parts of water and 
one part common sa1t. In addition to the rinsing which the 
milking machines receive at the barn after each milking, ,the 
teat cups and rubber tubes should be cleaned by hand once a 
week and the remaining parts of the milkers .should be carefully 
washed each day. The brine solution greatly restricts bacterial 
growth, is harmless and is not noticeable in the milk if the 
tubes are rinsed in cold water before using. The use of brine 
for keeping the tubes free from bacteria is a most impor'tant 
step in milking machine hygiene. It should never be omitted 
and great care should always be taken to have all the air forced 
out of the itubes when they are immersed in the brine. If this 
is not done, some portions of the tubes may be protected from 
the brine by an air cushion, leaving good conditions for germ 
growth. Carelessness in this regard wm cause large fluctua­
tions in the bacterial content of the milk. 

Examinaitions by Dr. Alexander, the Station Veterinarian at 
Wisconsin, showed that machine milking had no appreciable 
effect upon the physical condition of the cows in the Univer­
sity her,d, nor did it in any way affect the udder in the majority 
of animals. It was apparently responsible for some improve­
ment in the udders of three of the cows and in 11:wo cases possi­
bly caused an aggravation of previously noted abnormal condi­
tions. The conclusion would seem warranted, therefore, that 
little is to be feared by adopting machine milking as regards the 
health or the contenltment of the cows used and that no bad 
effect on their udders may be looked for, provided the condi­
tion of the -glandls is normal at the outset and the cows are 
carefully stripped. 

W 1e have so far considered the efficiency of machine milking 
and whether or not cows can be satisfactorily milked by this 
method so far as maintaining a normal production is concerned. 
The economical side of the question will appeal to the practical 
dairyman, that is. whether or not cows can be milked as cheaply 
by this method as by hand. 

The inst'alilation of the milkiing machine in a herd of around 
thirty cows, will involve an expenditu~e of about five hundred 
dollars, if ,the cost of an engine or other power required for 
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running .the machine is included. This is a large sum of money 
to most dairy farmers and many of them will hesitate to spend 
this amount for a milking machine, especially so long as they 
have no absolute certainty that the machine will prove a su:ccess 
under their conditions and render it unnecessary to continue 
milking by hand in their herds in the future. 1To the interest of 
five hundred dol!lars, or perhaps twenty-fiv,e dollars a year, should 
be added the cost of operating the machine, expenses of repairs, 
depreciation of machine, etc., and this sum should be compared 
with the saving that may be reasonably expected by the change 
from hand to machine milking. The cost of power for running 
:he machiine with a three horse _power electric motor ·is, on the 
average, four cents per hour or six cents per milking in a herd 
of thirty cows, making a total of about three dollars and sixty 
cents a month. Th'is cost is estimated on a basis of five cents 
per kilowatt., 

The average hand milker wiH milk f mm eight to ten cows per 
hour. With two milking maichfoes an efficient operator can 
milk from twenty to twenty-five cows in the same time. 

The experience of practical dairy farmers and the results of 
careful exhaustive trials agree in showing that so far as the 
machine itself is concerned, the problem of mechanical milking 
/may now be considered solved, although minor improvements 
in the present mach'ines are needed and will doubtless be made 
hefore long. It will, therefore, depend on the individual dairy 
farmer whether maichine milking can be made a success under 
his special conditions of dairying. 

The adoption of "machine milking can only be recommended 
under conditions where the farmer is able to give personal at­
tention to the operation of the machine, or has reliable, intelli­
gent help who can and will follow the directions of the manu­
faoturers as to the care of the machine, manipulation of .the 
udder, stripping the cows, etc. ·Where such is the case we can 
recommend ,the ,milking machine for the general dlairy farmer 
who has a large herd, or for farmers owning smaller herds, 
that is, from twenty to thirty head, who will lbe able to attend 
to the m~lking 0 1£ the herd, alone or with the help of a boy, by 
means of the machine and thus avoid keeping extra help for 
this purpose. 
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Properly cared for and handled, ,the milking machine will 
prove a valuable aid in the solution of the hired! help problem 
on many dairy farms and will become an important factor in 
the further development of our dairying industry. 
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GREATER CORN YIELD FOR MAINE. 

By PROF. G. E. SIMMONS, Orono. 

The interest in corn production in this state is increasing 
from year to year, as the value of corn receives higher recog­
nition, not alone as a grain but as a product that may be 
canned, ar may be placed in a silo for the benefit of feeders, 
particularly of the dairy cow. Let us review the pres~nt 
status of com-growing in Maine : 

Maine's yield, per acre, is forty-slix busthels for 1910 and forty­
four bushels for the year 19u, averaging about forty bushels 
during the past eleven years. The average farm price of corn, 
on the first day of December each year, during the past elev-~n 
years, has been about seventy-two cents per bushel. This com­
pares very favoralbly 1with the North Central states, which in­
clude the so-called corn belt states. 

The section of the North Cenitral states, east of the Missis­
sippi river, yielded on an average, for the eleven years ending 
in 191 I, thirty-five bushels per acre and the farm values of 
those years on the first day of December were forty-four and 
three-tenths cents per bushel. For the states west of .the Mis­
sissippi river, the average for the same eleven years was about 
thirty-six bushels per acre, which was valued on December first 
at forty and four-tenths cents per bushel, on an average. This 
shows the possibilities in this part of the country in the produc, 
tion of com, and also the aidvantages in the sale of the product. 
Sweet corn, one of our important products in tthis state, gives 
us the rank of third fo production of canning corn, IUinois and 
New York only, being ahead of us; and in quality, Maine corn 
is recognized as first class. 

Upon what does the greater corn yield depend? Aside from 
climatic influences, we might state that it depends upon the 
preparation of the soil, the selection of seed, the cultivation of 
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the crop and the harvesting of the same. In the discussion of 
this problem, three specific divisions confront us: Growing 
corn for grain, growing corn for ensilage, and growing corn 
for canning purposes. 

To avoid confusion, I will discuss these in three separate 
divisions. 

I. Growing the corn for grain. We recognize the fact fhat 
our seasons are short, that the crop growing period is limited 
and that we must get our corn into the ground at the earliest 
date upon which the soil will permit. Therefore, fhe more 
preparations that can be made for the corn crop in the fall 
preceding, the better we will be prepared for our spring work 
in order to secure early planting. Many. men are successful in 
using sod land, that has been thoroughly covered with sta:ble 
dressing since the preceding hay harvest, and which has been 
allowed to remain in this condition for a period of time suf­
ficient for the development of the second crop after the appli­
cation of the manure. The soluble portion of the stable dress­
ing is taken up by the roots of the growing plant, which ac­
cumulate food material i_n the plants themselves and conserve 
much that might be wasted under other conditions. The 
coarser part is then turned under with the second growth of 
grass that has been procured, in this way increasing the organic 
material that is so necessary for the devel0ipment of good crops. 

In case the land is infested with witch grass, thorough and 
repeated harrowing with the disc or spring-tooth harrow should 
be given, before the land is frozen. The freezing and thawing 
throughout the winter will have a ibeneficial effect upon the 
soil, particularly if it is a clay soil, by breaking up and fitting 
it for a better seed bed. As soon as the soil is in condition in 
the spring, it should be thoroughly worked up and pulverized, 
with whatever implements are necessary to bring about the 
best results. The disc, followed by the spring-tooth and later 
by the smoothing harrow, usually brings about good conditions. 
J n planting, there should be anplied about four hundred and 
fifty pounds of the fertilizer, running ·something like a 5-8-7; 
800 to I ,ooo pounds are sometimes used for sweet corn. If 
the dressing has been quite heavily applied, a rediuction to three 
per cent in the ammonia might serve the purpose. I would 
suggest that part of the nitrogen be in the form of tankage. 
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For our conditions, about half nitrate of soda and half tankage 
would serve the purpose. This would also make the fertilizer 
run somewhat ibetter, if applied by a machine. 

Should a good clover stubble be turned under for corn it 
would be equivalent to the use of a I I-2% application of nitro­
gen. A rotation includling clover is a desirable one for corn. 
The corn should be planted about two inches deep. If planted 
too deep, a long continued rainy season would probably cause 
the corn to rot badly. If too shallow, a dry season may cause 
the corn to perish at germination time. 

QUALITY OF SEED. 

To secure improved quality of seed, field selection and ear 
selection should be resortedi to. The simplest method of im­
proving a variety of corn is that of going into the field, before 
the corn is harvested, and selecting the best ears for seed. The 
ears are marked and at harvest time are gathered and stored. 
The success of this method depends wholly upon the ability of 
the grower to recognize the best corn. 'The following factors 
should be considered in the seed selection : 

First, the type of stalk. A medium height, sturdy appear­
ance, should be chosen. The ears should be at a convenient 
distance from the ground, for ease in gathering, particularly 
when you expect to harvest corn by machinery, for ensilage 
purposes. The ear s1hould be of good shape, having a medium 
sized, short shank. The stalk selected should be from a hill 
,having a full stand of stalks andl surrounded by other full 
sized hills, producing good ears. Ears indicating early maturity 
should be selected, on account of our short seasons. These 
ears are usually of medium size, as very large ears generally 
take a longer period of growth before maturity, and are not al­
ways safe in planting a crop that one expects to mature year 
after year. A,fter husking the ears a further selection should 
be made, throwing out those that are not of a desirable type. 
The ears should lbe of such a 1tyipe, 1with straight rows, even 
sized grains, good depth, someiwhaJt wedge shaped, on a co'b of 
mecFiu1m size, 'that is cyl:inJdrical, and gradually tapers to the tip, 
which should be well filled out. The base of the ear should' be 
well filled over with corn, the number of the rows at the base 
the same as the number carried out throughout the balance of 
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the ear. Large cob and shank should be avoided in the seed 
corn. 

A great deal depends upon the care of the seed corn, after · 
harvesting. It should be harvested early enough to avoid 
freezing in the field, and then care.fully preserved in a place 
where the temperature is not low enough for freezing-not 
_lower than fifty degrees-and where it can be so placed as to 
receive a free ventilation. The method of tracing it up by 
weaving the ears with a twine string, andi hanging up the lots 
in such a (wiay thctt the air can ge'I: to them to dry tlhem out thor­
oughly is preferred over the ordinary way of hanging up the 
ears in traces. The heavy coarse cob and the large shank that 
goes with it cannot be detected so well while the husks are on a~ 
they may be when stripped of husks. This condition is not 
noticed until the corn is shelled for planting. The coarse cob is 
an indication of low shelling percentage. The ear with the big 
cob at the butt is usually shown either by an extra row of com, 
running an inch or more clown from the base, or by a very open 
conformation of the ear indicated by wide spaces between the 
rows. As the yield of corn is the objective point and the cob 
is altogether waste, the greater proportion of corn to cob that 
we secure, the more profit there is in this enterprise. Seed 
grown in the same locality and under similar environments 
should be used if at all possible. 

TESTING. 

The corn, previous to shelling, should be tested ear by ear, 
for germinating qualities. This may be done by selecting six 
grains from various parts of the ear, testing them by one of the 
ordinary metihods of seed tesiting and usiing only the ears that 
give a very high percentage of germinating power. This will 
guarantee a better stand and as the stand is one of the factors 
governing .each yield, it is a very important factor. 

SHELLING THE CORN FOR PLANTING. 

Of course this should' be done by hand as injury to the seed 
will not oocur as it would if the corn were shelled by machinery. 
The coarser grains at the butt and the smaller grains at the tip 
should be discarded. First, because if it 'is planted by a ma-. 
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chine, the number of grains in the hill will be more regular if 
the grains are all of uniform size. Second, the tip grains may 
not be mature, and on account of their smaller size, will not 
furnish plant food material as freely to the growing plant in 
its early life history as the better sized grain. We must bear 
in mind that good, rugged, rapid growing plants in the early 
part of the season are necessary for maturity and large yield. 

PLANTING. 

Information from various sources indicates that from three 
to four grains of corn to the hill, when the corn is to be har­
vested for grain, gives better results when the corn is planted 
about three feet apart ~ the row, with the rows three feet 
apart. 

Where the .corn is grown for ensilage, there should be the 
same distall!ce between the rows, while a little larger yield may 

, be secured by planting in drills, planting one grain to about 
nine or ten inches in the row. In experiments a number of 
years ago, the Maine Experiment Station secured greater re­
turns in the production of sweet corn, by planting the rows 
three feet apart and the hill of single grains nine inches apart 
in the row. The present practice at Highmoor Farm, where 
the corn is planted in hills, is to plant in rows three feet apart, 
and the hills from thirty-four to thirty-six inches in the row, 
and three grains to the hill. 

CULTIVATION OF CORN. 

The two primary factors in the cultivation of corn are the 
destruction of the weeds and the pulverizing of the soil, main­
taining a loose mulch on the surface to prevent the loss of water 
by evaporation. The deep cultivation of the soil should take 
place before planting. Many farmers desire also to cultivate 
the corn the first time quite deeply but after that, a shallow 
cultivation of from two to two and one-half inches in depth 
is desirable and effective. Even before the corn is through tl ,e 
ground, a thorough harrowing of the land, particularly if there 
has been a preceding rain, is quite profitable. This will not 
destroy the corn and will not displace the hill if carefully done. 
After this a weeder or very light smoothing harrow can be 
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effectively used even after the corn has come up. There is little 
injury and but very little loss from ·harrowing the corn over 
after it has reached the height of two inches or more. Shallow 
rnltivation about once a week should there be heavy showers of 
rain will prevent the growth of the weeds by destroying them 
when quite small and will also maintain the mulch. This should 
be continued as long as the team can pass through the rows of 
corn without damaging them. Where a two horse cul'tiivator 
is used, it will pass over the corn very nicely, even if the corn 
is from three to three and one-half feet tall. In case of 
drought, the shallow cultivation becomes more important. 

HARVESTING THE CORN. 

The time of harvesting sweet corn for canning purposes is 
governed ,by the instructor for the facfories, who recommends 
the corn to be sent in, at whatever time he deems advisable. 
For growing mature corn for s1e1ed, the harvesting should take 
place as la'te as tlhe sea:son wlill permit or e•ar lier if the com is 
mature enough, as poorly matured corn is very apt to shrivel up 
and show a lack of maturity by being loose on the cob. 

Corn for the silo should be allowied to iieach the glazing stage 
in order that food value should be combined with succulence, 
to secure the greatest economic returns. The following will 
give on~ illustration of the desirability of up-to-date methods 
of cultivation of sweet corn. 

On one of the demonstration farms near Waterville, the 
demonstration comprised one acre of sweet corn in comparis011 
with the balance of th:e field. The first seed com secured only 
tested out fifty-eight per cent germinating corn. This was dis­
carded. The next lot tested out ninety-eight per cent. This 
was used. 

From the aerie on which the directions of the demonstrator 
were followed, sixty-eight dollars was the amount of the re­
turns from the sale of the crop. On the adjoining acres, the 
average per acre was thiiity-nine dollars. There was no appre­
ciable difference in the land, and the difference was directly the 
result of the improved methods of cultivation. Wdl pr,epared 
soil, good seed, thorough tillage and judicious harvesting are the 
watch words to success in corn growing. 
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THURSDAY, DECEMBER 4. 

COW TEST A 1SSOCIATIONS IN THIS COUNTRY. 

By A. M. GOODMAN, Bureau of Animal Industry, Washing­
ton, D. C. 

I am sure it gives me a great deal of pleasure to be hrer-e this 
morning for at least two reasons,--one from a personal stand­
point, as I have a very pleasant recollection of about" two weeks 
I spent with Mr. Adams among the Maine dairymen last spring, 
and also because I am deeply interested in the work for which 
this day of your me~ting has been set aside. 

,What I have to say to you this morning will be of a rambling 
and general naturie. I may in the course of the few minutes 
which I have at my disposal get down to some hard facts, but 
there will be a good deal of generalization. 

l'fhe State Dairymen's Association of Maine is one of the 
very first associations of its kind to devote a part of the time 
of its annual meeting to advancing the cow test association, or 
the dairy improvement association work. I must say that this 
is a very commendable step for any dairymen's association to 
take for there is surely no more simpl1e, no more efficient and 
no more economical way of improving the quality and general 
standard of the dairy herd than through the cooperative cow 
testing associations. A short time ago I had occasion to col-

1 lect some data from the records in the Department files and 
it occurred to me as I was going over those records that if 
any one not more or less familiar with the dairy statistics were 
to go over the reports of the census of 19rn he would be hor­
rified to find that the average production of the so-called dairv 
cows of this country was so low. The report for 19_10 showed 
an average production of 3,113 pounds of milk and 145 pounds 
of butter fat per cow per year. That is terrible, but it is true 
and we have to accept these figures whether we are proud of 
them or not. However, we are not bound to keep these records 
as low as that. They can be raised and I think they are grad­
ually being raised in a great many localities. I am always im­
pressed with the number of so called dairy cows that there are 
throughout the country that are pulling the general average 
production dawn1ward. There are a grealt many cow1s, as you 
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all know, that stand way above the figures quoted. When we 
take into consideration that there are plenty of cows making 
records of 6oo, 700 or 8oo pounds and there is one caw that 
has made over I,ooo pounds of butter fat in a year; and when 
we consider that there are many men making a good margin 
in dairying, we realize that there must be something in the dairy 
busfoess if we go about i1t in the righ't way. So far a,s I have been 
able to find out, the thing that is lacking in dairying, generally 
speaking, is business methods. I am not here to tell you that 
you are all wrong, for you certainly are not any more wrong 
than the general run of people in other communities, but we 
find throughout the country a lack of application of business 
methods. I appreciate the fact that there arie a great many 
things that take the farmer's time so that he cannot keep com­
plete farm accounts,-or at least, he thinks, he cannot. Night 
comes and he is tired, and there is just about one thing in the 
world he can think of, and that is, how soon he can get to bed. 

I do not wish to criticize. unfairly, I was brought up on the 
farm; but there is no getting around the fact that one of the 
things we need on the dairy farm is more systematic manage­
ment. And I thoroughly believe a man can well afford to take 
a small amount of time from the day to aftend to the business 
end of the work. 

Now it sreems to me there are three main ways of increasing 
the income from dairy herds. The first is to sell the product at 
a higher price; the second is to buy the feed and the other sup­
plies more cheaply ; and the third is to givie· better care to better 
cows. We will discuss thes1e three propositions briefly. 

We all know there have been milk wars and rumors of milk 
wars, but the price of milk has been increased very little by 
the holdups we have had in the milk market. The price of 
commercial feeds, also, is well nigh beyond the control of the 
average.buyer. It is true, however, that the dairyman can raise 
more clover than he is raising ; he can also raise more silage, 
for I am convinced from what I have seen and heard since l 
have been her,e at this meeting that there can be better corn 
raised in Maine than is being raised. 

The third proposition, however,-giving better cows better 
care, is something that can be done. It is the most pliable, by 
all odds, of the three propositions, and for that reason it should 
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be the one to which the farmer first turns his attention. By 
way of example: The Blacksburg Experiment Station in Vir­
ginia conducted some observations a few years ago and found 
that by intelligently expending $4.10 per cow on the cows ot 
that locality, an average increas,e in their production worth 
$9.84 ·cou1cl be had. You may say to me, ''That is pretty far 
South;" but I will also say that there a~e some very good dairy 
herds in Virginia that are very well cared for. However, to 
come nearer home, and to take a state of good dairy standing, I 
will turn to New York State. I do not think ther·e is any que:,­
tion of its standing as a dairy state. There are cows that arc 
kept well and cows that are kept poorly in New York. Prof. 
H. H. Wing conducted an experiment in Central New York a 
few years ago, I think in 1904, and he found by a careful study 
covering a period of four years that milk and butter fat could 
be. produced as much as 20 per cent cheaper when cows ,were 
well cared for and fed a well balanced ration than when poorly 
cared for and fed an unbalanced and insufficient ration. 

Now if we are going about improving the herd, there is one 
thing we must do above all other things, and that is, we must 
either keep or have kept a record of the cost of production. 
We have got to have a record of what every cow produces and 
how much she consumes, and I recommend to you that you have 
it kept through a cow testing association for there is no mort:! 
simple, and no more efficient, and no more economical· way to 
have a record kept than thmugh a cooperative cow testing asso­
ciation. 

I think it is only necessary for me to speak in a. general .way 
of the cow test association, as the most of you are familiar witn 
it. It is an organization of dairy farmers who are really in­
terested in dairying and want to know the facts about their 
herds, and who employ a man to find out these facts for them. 
That is in brief. To go into the history of cow testing asso­
ciations a little bit ;-the first cow testing association in this 
country was organized in 1905 at Freemont, Mich. Among the 
very first states Ito take up the work after thait was Ma:ine. There 
were no organizations formed between 1905 and 1908. People 
seemed to want to find out what that one association would do. 
In 1908, through the efforts of Dr. L. S. Merrill, a number of 
assooiafions were organized in Ma;ine, but for one reason or 
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another, which I may not thoroughly understand, some of them 
went to the wall. However, I am very glad to say that the 
test association work is coming back and getting. on a good 
footing. 

The figu~es that I have here are from the annual reports of. 
the various field men, over the United States. I am sorry to 
say that they are not up to date-but up to July 1st, 1913, 
California had 4 cow testing associations ; Illinois, 2 ; Indiana, 
2; Iowa, 8; Kansas, I; Kentucky, I; Maine, 3; Maryland 3; 
Massachusetts, 3; Michigan, 5; Minnesota, 12; Nebraska, 3; 
New Hampshire, I; New York, 21; Ohio, I; Oregon, I; Penn­
sylvania, 2; Utah, I; Vermont, 19; Virginia, 2; Washington, :r; 
ivisconsin, 15. 

There are several states with more associations than Maine, 
and several with les1s. Maine is in a class with tlhree other states'­
Maryland, Massachusetts and Nebraska. Last year these as­
sociations tested about 53,000 cows; this may not seem a very 
large number, but if 53,000 cows were turned out in one barn­
yard they would make quite a showing. 

For many years the work had drifted along, but in the last 
few ye'ars the stalte and federal au:thoriities have iaid more 
stress upon this work and now nearly every state has a man 
who is taking an active interest in the work and is responsible 
for the success or failure of the associations in his state. I 
might s:ay that :this yea,r, for the first 1~ime, the men who are 
inte~ested in the cow-testing association movement had a con­
ference in connection with the National Dairy Show at Chicago. 
There was a good attendance and everybody was enthusiastic. 
There were men repres,enting the work from California to 
New Hampshire. We were all sorry that Maine was not rep­
resented, particularly as Mr. Adams was to appear on the pro­
gram. We heard from Mr. Adams to the effect that he was 
doing several other things at that time so it seemed necessary 
to excuse him. 

It is certainly an inspiration to any one to attend a meeting 
such as the one of which I speak. I would like to read a para­
graph from the address of Mr. Searles of Wisconsin. This is 
not anything that stands out in a class by itself, but it is a fair 
representatfon of what the men who were speakers at that 
meeting said: 

16 
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''One of our members states that before he had any recoras 
of his herd he had priced one of his cows to a neighbor for 
$150.00. The neighbor dedined to purchase. After the owner 
of lthe cow had been in the asso'C'iation a year and the record 
of this cow w'as known, she was sold Ito the same neighbor for 
$275.00.- Another patron, with a herd of 40 cows, was advised 
to change his feed ration, and was shown by figures that the 
new ration would cost $15 less per month. ·The ration was fur­
nished, and at the close of one month, an increased production 
was shown, amounting to $16.30, making a total earning ot 
$31.30 or nearly enough to pay for the association work for the 
whole year." 

Mr. McKerrow, from Minnesota, said that within six 
months they had brou1ght into one county-Fremont-30 pure­
bred bulls, as a direct result of the cow-testing association. 
That is a great showing. 

1Ther,e is one thing that a great many people want to know 
and that is, what good the testing association is, year after 
year. I have some charts from an assooiation wlhich I lh'ink 
will tell you. 'The Newaygo Coun'ty Cow Testing Association 
in Michigan was the first organized in this country, and is still 
doing business. 

These charts were compiled in the Dairy Division offices. We 
have worked out the records of this association to date an<l 
expect t; publish them soon. One reason why I am particularly 
interested in showing these charts, here, is that the records a1~e 
of small herds, such as you have in Maine. The herds are a11 
small'; 4, 6, 9 and 12 cows. Somebody says that you cannot do 
anything here, as you have small herds. Well, 8 ,or 9 cows is a 
good-size herd. 
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HERD No. r. 

NEWAYGO COUNTY DAIRY ·TESTING ASSOCIATION, 
MICHIGAN. 
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1909 .. 116687.14.02 269.130.8 82 89 27 4114 50 41 91 40 98 19715.562.7 

In the herd, the record of which is given on this chart, the 
number of cows that completed the year's test was nine. There 
were more in the herd at the beginning but some were sold ot t 
when their records were known. The number of pounds of 
milk the first year was 5,774, running up to 6,687 at the enc.L lof 
the fourth year. The butter fat was 226 pounds, going up to 
26g. The cost of feed went up from $30.09 'to about $41.91, 
an increase of nearly $12.00, and the profit in the course of 4 
years went up from $21.55 to $40.98. 
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HERD No. 2. 

NEWAYGO COUNTY DAIRY TESTING ASSOCIATION, 
MICHIGAN. 

YEARLY AVERAGES PER COW. 

Ii 
... t,J 

I Iii 18:i of! -:; 
~ -d 

~ 
... 

j 
a) 

.8 J ~ ;-d :m 1:1 8 ·a 'ffe ~ ... i:i 0 ,.Q 
bl) ·; ... a) o~:o 0 l .! .! ::s 

~ .2~ 0 0 .... E t.i 8 ~'o 1~ i1 ... .... a) OQ OQ 
OQ 0 0 0 0 C,) 

,.Q 'ti $ ... ... .cl 

'" ~ § § a) § 

I 
~ 

I 
GS <A E~ -g~ 1--as ~ C,) 

GS ~ ~ 0 .... om a) 0 as ·c 0 0 0 ... a) 0 
~ z P--4 ~ 0 P--4 > C) 0 ~ P--4 PH o..,. o..c 

P--4 ~o r:>:t-

1906 ... 5 4492.4 4.13 185.5 23.6 $44 02 $20 68 $10 30 $30 98 $13 04 $1 42 16.7 68.9 

1907 ... 6 4825.6 4.14 199.8 29.5 58 94 20 08 12 27 32 35 26 59 1 82 16.2 67.0 

1908 ... 9 5077.8 4.24 215.1 27.4 58 85 20 34 11 71 32 05 26 80 1 84 14.9 63.1 

1909 ... 10 6005. 7 4.39 263.7 31.3 82 56 21 35 14 56 35 91 46 65 2 29 13.6 53.4 

The next herd shows very much the same conditions, going 
from less than 5,000 pounds of milk to over 6,000. The in­
crease in cost of feed, as you see, is $4.93 in four years, while 
the profits have increased $33.61. 

We will turn over the charts very rapidly. The same thing 
stands out in each herd. There is a small number of cows 
in the herds which have been left after weeding out and the 
herd gradually built up again, largely as better stock has been 
bred to fil'l the places. You will say to me that I am calling 
your attention ony to the best herds inr the association, the herds 
that showed the greatest increase. 'That is true, I will grant 
you, but we are interested in getting figures that will show 
actual results. The Gov,ernment is not paying men to go 
around and advertise a proposition that would not hold trm .. , 
any more than a good business house is. So we have taken the 
average of all the herds that have been continuously in the 
association for the entire four years. There were onJ!y 8 
herds that staid in year after year. There ,was the same shift­
ing that seems to have to occur in every association-an assort­
ing of dairymen as well as an assorting of cows. The men in 
the association, now, are the survival of the fittest, as are the 
cows. The shiftless farmers have drifted out and the men who 
have staid are the men who are really dairymen. 
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NEWAYGO COUNTY DAIRY TESTING ASSOCIATION, 
MICHIGAN. 

• YEARLY AVERAGES PER COW. 

Summary of the 8 herds which have been in the associatioi-i 
CONTINUOUSLY since, its organization. 
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The averages of :these eight herds show the same character­
istiics tha1t ,were shown in ·the ,charts of the indiivi'dual herds; the 
pounds of milk running from 5,752 to 6,362 and the pounds 
of butter fiat from 226.8 to 272.1, an increase of nearly 50 
pounds. The percentage of fat in the milk has been increased a 
littl'e. I have not spoken before of the price of the fat. That 
also has increased. You see, the price that the farmers received 
has gone from 23 cents to 3 I cents a pound. That, of course, 
would make the value of the fat higher, but at the same time, 
you are all aware of the fact that the cost of feed has gone up 
since 19o6. You notice the farmers have had to pay more for 
their feed. The roughage is charged at a higher rate. It ha.:i 
gone from $21.48 to $25.96. The cost of grain has gone from 
$9.93 to $16.17, partly because of the increased price and partly 
because of more liberal feeding. The total cost of feed has 
gone in the four years from $31.41 to $42.13. There is one 
thing, the iprofit, in which you ough:t to be interested, and it has 
gone .in 'the same years from $21.47 to $42.54. There are a 
number of ways of figuring the average increase. We may 
su1btract the firslt year's record from ,the last ~nd divide the 
result by 3 and get an average which shows that there has 
been an increase of $7.02 per cow per year since the association 
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was started. Or if we go at it in a slightly different way, and 
find the difference between the first year and the second year 
then the difference between the first and third and divide that 
by two, the difference between the fir.st and fourth, and divide 
it by three, and then total these averages and divide by three, 
we find that ther:e is an average increase of $6.17. You see 
that the increase has been a perpetual one. It has come grad­
ually but continued year after year. • 

Now think what these figures mean. These men have in­
creased ,the ,profit from their cows, ipractically 100 per cent. 
Now, if a man is making a little money from his herd, it 
seems to me 'there is a chance for him to make more. There 
are some interesting things on these charts from both mathe­
matical and business standpoints. The profit has been increased 
at the rate of over $6.oo a year. It has cost the farmer some­
thing; it has cost him some good, hard earned dollars, and at 
the same time think what he gets back. In four years he has 
doubled the earning power of his herd. If .it cost him 1 five dol­
lars a year, that was a good investment, because he has double,l 
the earning capacity of his cows; if it has cost $25 for the four 
years the money has been well invested, but as a matter of 
fact it has cost only about four or five dollars. That was one 
of ,the early associations organized on the plan of $I .oo per 
cow. They could well afford to pay two or three dollars a cow. 
We will say that they paid $2.50 a cow; they have doubled the 
earning power of their cows and at the same time have been 
getting over 200 per cent on the money invested. 

I want you to look at these charts and think about them, and 
if there are any questions I can answer I will be very glad 
to do so. I want to say again in closing, that there is no more 
simple, no more efficient, and no more economical way of im­
proving ,the dairy herd than through the dairy testing associa­
tion. 
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WHAT THE COW TEST ASSOCIATION HAS DONE, 

FOR ONE FARMER. 

By A. E. HODGES, Fairfield. 

I have been asked to say something on cow test work and 1 
have decided that the way I can arouse the most interest among 
farmers who are not members of a cow test association w'il'l be 
to tell them how it has benefited me. 

I have no apology to make for this attempt, as I am a farmer 
and not an ocator, and you will have to excuse the rather free 
use of the personal pronoun, as it is only by giving you my own 
personal experience that I can show you what a help the cow 
.test association can be to the dairyman who w'ill take an inter­
est in it. 

I have kept cows since I was old enough to milk. I used to 
think I had some good ones, but it was mostly guess work. I 
used to think that if a cow gave a big pailful of milk when she 
was fresh she was 1profitable. 

When the W alterviille association was started I heard for the 
firslt 1time .that -there was such a thing in the WOJ'lld. It sounded 
goad :to me and I, with some of my neighb1ors, attempted to start 
an association of our own, but didn't succeed in getting cows 
enough to start. However, that attempt set me to thinking and 
I began to weigh each cow's milk separately and took samples 
of milk to the creamery occasionally, to be tested, and so fol­
iowed cow -test work the best I could alone. 

About 18 months ago I moved to a farm near enough, so 
that I was able to join the Waterville association, and I soon 
found out there w,as a whole lot I hadn't learned about cows. 
When the tester came to my place the first time, I asked hini 
how some of the other members were feeding their cows, and 
when he had my recocds for th~t day made out, he and I went 
over them together and I saw that the herds that were making 
the most profit were not being fed as mine were. I had usuaHy 
fed equal parts of cottonseed and bran, when the cows :were 
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in the lbarn, and equal parts of cottonseed and gluten when 
they were on pasture; six quarts a day to each cow, whether 
she gave one pound of milk or 40, and there wer,e not many 
that gave 40. I thought no grain and any old kind of roughage 
was good enough when they were dry. I alway.s had plenty of 
udder trouble; took it as a matter of course. W'ell, the tester 
figured out several d1fferent rations for me and I began trying 
them; I soon saw that some of the oows began to respond. I 
began to take more interest 1in rthem and watched the milk sheets 
closely and I saw some things that begot more interest still. 

After several months the individual sheets began to ,tell some 
stories and I found I had some cows that were not paying any 
profit and others that were not paying enough, and that set me 
to work to find a remedy. 

I used to keep .the tester up nights, every time he came, 
holding long talks with him, asking him how this one and 
that one handled their cows, and getting hold of some of the 
things he had learned at the College of Agriculture, and, in 
short, considering each cow separately and trying to find out 
what I must do with her. 

Now, what is the result? I have doubled the value of my 
herd and increased the net profit per cow 50 per cent. How? I 
sold all that were not paying a fair profit and made up my 
mind not to keep a cow the second year that did not pay $50 a 
year net. One cow 1whose best year was 8,000 pounds of 
milk and 300 pounds of fat, I increased to rr,ooo pounds ·of 
milk and 453 pounds of fat. Several that had never given 
over 35 pounds of milk .in a day I sent up to 6o, 65 and 72 
pounds per day. Now I did it through ,the cow test association, 
by learning better ways of feeding and caring for my stock, and 
in no other way. 

We have a little meeting over in our association once every 
month when the members get together, and the Departmem 
sees to it that we have one or two fir:st-class men to talk to us 
on dairy and other farm matters, and right there is wher:e I 
have gained help· for a large part of the improvement I have 
made. The ColTege of .Agriculture is brought to my door every 
single month. 

We members talk over our problems and exchange our best 
ideas with each other and get out of the old ruts. Through 
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these meetings I have learned much about the whole business 
of farming; how to care for the cows, how to produce better 
feed for them and more of it at less cost; to improve my land; 
to care better for my horses; to make a little profit out of a 
few hogs and to raise calves in such a way that they will make 
profitable dairy oows. 

I don't want you ,to think that I have become an expert dairy­
man in I8 months, but I do know that the cow test association 
has given me a big boost in the right ,direction. I have heard 
several farmers say, "Oh, 11:hat is all right enough for the man 
who has plenty of money and can afford to hire a young man 
to putter around testing his cows." 

I am speaking from the standpoint of a man heavily in debt, 
who is trying to w1in out, and also to bring up his family to have 
the advantages that belong to a farmer's famiiy, and I know 
that if I live 20 years, :the money that it costs me to belong to 
this association will return to me many times. I know that l 

shal'l be thousands of dollars 'better off because of what I am 
learning through this association. 

Milking and other chores have changed from drudgery to 
something to be enjoyed. The hired men take more interest; 
they watch each cow and her milk sheet and grain rations as 
closely as I do. Isn't that worth the $3 a month it costs me i.:o 
ray the cow tes,ter? Go and ask the men who have belonged tc, 
an associaltion two or three years. You wlill find that the men 
who are sticking to it and taking an interest in it are becoming 
the most successful dairymen in this state. They W!ill tell you 
that they could not keep house without it. 

I have jus,t one more point to make and it looks to me like 
the best one yet. Some one has said ithat i,f a man can make 
a better mouse trap than his neighbor has, tllough he live in a 
wilderness, the world will make a beaten path to his door. lf 
we have some good cows in our herds, those who read our farm 
papers will find it ourt:, when they read the monthly repor.ts of 
our testers, and the men who want first-class cows are pretty 
sure to go where they are, even if they should happen to be 40 
miles from a railroad. I re~eived a letter a few days ago from 
a man who had heard of my herd of cows through the cow 
test association, inquiri~g for heavy milking cows. I wrote 
him whart: I had and he came to see them. When he got there 
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I had the individual records of ·those cows for nearly two years 
to show just what they had produced in milk, butter fat and 
net profit. 'The result of this free advertisemenlt was the sale 
of two grade cows for $275 and the assurance that if 1they 
prov,ed satisfactory he should come back for more. 

Ques. What breed of cows do you have? 
Ans. The most of them are Holsteins. 
Ques. What kind of grain are you feedling? 
Ans. I feed a combination which varies sometimes but 1the 

basis is 200 pounds of bran, 200 pounds of Ajax, sometimes 
200 and sometimes IOO pounds of hominy, IOO pounds of cot­
tonseed meal and 50 pounds of oil meal. We vary the propor­
tion a li1ttle for some cows. 

Ques. Why do you use hominy? 
Ans. I use it in place of corn meal. I think the cow needs 

something to keep her body in good flesh, and it is generally 
considered 1that homi.niy is not 1a:s heating as corn meal. It is a 
s:aif er feed thq.n corn meal fior a heavy milking corw. 

Ques. Is there any differe111ce scientifically between hominy 
and oorn meal ? 

Ans. I 1thlink th:at some of :tihe heating properties arie taken 
out, like starch and ammonia, in hominy, lbut I am not sure of 
this. I feel th:alt i,t ,is a safer feed. 

Dr. Woods. As ,a rule, in the goods from which hominy 
comes as a by-product a rather better qual,ity of com is used 
than in ithe ordinary fieeds. A part of the hominy is being man­
ufactured for human food; and it is almosit impossible to tell by 
chemical anal,ysis the difference ,between a poor com which has 
been ground up 1and a better grade of corn from which part of 
the starch hias been takien out for human food purposes. If 
hominy was made from exactly the same corn the Tesulit:ing 
pro·duct from a hominy feed mighit not he very differenlt from 
thait of a straight corn. I should very much quesfion whether 
in any accura:te feeding ,test, especially in such a formula as 
that mentioned, we would find any practical difference in the 
safety of the hominy and the corn ,meal. As the hominy feed 
is usually drier,-contains less walter-rno pounds of it will 
analyze a little bi1t betJter than 1the ordinary corn meal. The 
corn we buy at this \time of yea,r will carry a high percentage 
of water, a:nd it is not neanly as economical as that whic1-t is 
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drier. If we coul'd foresee thiis and had storage room so that 
we could 'buy corn of the 1912 crop we would get in mo 
pounds of it more nuitriment than in 100 pounds of the corn 
we are buying today, because it bias not dried out; hurt: in the 
summer of 1914 i1t would be the same kind of corn we are 
talking about. Alt this ,tJime of year it is not economy to lmy 
much corn if we can help it. Hominy meal might analyze a!­
good as tihe straight corn meal we are buying. 

Ques. How much of the grain do you f.eed to a cow? 
Mr. Hodges. I feed . as a usual thing about one pound of 

grain to four :pounds of mi1lk until I reach about 14 poun<l~ of 
grain. If a cow gets pretty low in production and is 11uitc a 
ways from calving I give her perhaps more than is economical 
if she happens to be thin. If she is in good order I dry her up, 
and I do not always feed grain all the time a cow is dry. If she 
is in pretty godd condition on ensilage and roughage, espedalily 
if I have clover hay, I would not give her much grain. If I 
thought she needed it ,to get her into good condition, I shc,u:d 
feed her some other m!ixture rto get her into sha\pe to cailve. lt 

you ,put fat on a cow's ba!ck when she is dry she will 'take it 
off and give it to you when she is giving milk. 
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THE BENEFITS OF COW TES'T ASSOCIATION WORK 
TO ITS MEMBBRS. 

By w. w. ABBOTT. 

The first cow test associa1tion that was s:tartied in Maine was 
the Waterford and Norway Dairy Testing Association. It 
began its actual work Feb. 1, 1908, and has run continuously, 
'\\~ith no break ,in its 1work or records, from 1that date. It was 
for several years something of a struggle to keep the number of 
cows necesS1ary to carry on the work a.it a reasonable cost. Many 
men 'Seemed to get the ideia 1fth;ait it was a sort of get-rich-quick 
scheme, and all they had to do· was to join the associaJtion and 
the tester would do the resit. To get any benefit friom a cow 
testing association this will not do,-you must get busy your­
self, study your own records as well as those of :the other mem­
bers, and study the feed ralions of the other members, observin:·g 
closely 1the different methods of feeding and the results. Weigh 
your milk each day, keeping daily records, add these records 
up at the close of each month and you will be surprised to 
.see how closely they will compare with those of the tester. 

Another thing, some people seem ,to think that if a cow is 
tested once, or for one year, they know all a:bouit her and it is 
not necessary it!o test her any longer. I will dte one or two 
instances in our associa'tion. The firsJt year of our as..sociaJtion 
work one member had a cow that gave 404.4 pounds of -butter 
fat. The rthird year of this work -this same ·cow, with the same 
<:are, increased to 593.5 pounds of butter fat. Another cow in 
the same herd in 1908 produced 354.2 pounds of butter fat, in 
1909, 398.6 pounds, in 19rn, 404.8 pounds, in 19u, 466.5 
pounds, and in 1912, 489 :p'ounds. Now any dairyman can see 
what those records mean and what it would mean had this 
man stopped at the first year. Each year fewer have dropped 
out and we have had less difficulty in replacing thosie that have 
left the association. This Jiast year only three left and we were 
unable to take on all who wished to join, and by November of 
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this year we had received several applications from some of 
the very men who joined when the association first started and 
after a year or two dropped out. Now they wiish to be taken 
back at the first opportunity, and I pr•edict that in the near 
future it will he necessary to hav•e ,two associations to ·cover the 
ground that is now being covered by one. This will be much 
better aH around, not only :as regards .the tester but on account 
of the members getting out to the meetings, etc. 

One reason of our greater prosperity iwe · consider to be the 
marked improvement in the he~ds of the various men who have 
belonged to the association: from the first. 'DMs has told its 
own story and has done more to influence the dairymen in our 
section in favor of cow test work than any amount of talkling 
could ever do. I know of one man who is not a member, in 
our town, who says .tha,t the association has been a benefit to 
him, although he has never had a cow tested. 

The greatest help, possibly, of the cow testing work, is eri­
abling us to teLl our good cows from our poor ones, so that 
we can get rid of the poor ones and keep the best. We car1 
guess which our best ones are, but we cannot always guess 
right. One of our members found at the close of a year's 
work that the cow which he had considered his poorest one 
was in r•eaHty making the greatest profit; while his best one, 
as he thought, because she produced a large quantity of milk, 
was making the least profit. Irt is not the amount of milk a cow 
g,ives, unless we are sel1ling milk, that we should look at, but 
the profit she makes. 

Another important iitem in our work is knowing the cost of 
feed and the amount returned by the cow above what is ex­
pended on her feed. If a cow produces a large amounrt: of 
butter fat and we have to give it all back to her in her feed, 
what are we making out of the transaction? 

No small advanrt:age of this work is the meetiings where IWIS. 

get together, compare notes, talk over 'the dairy business and 
listen to a good· speaker from the Department:. 

Onie of the greatest helps in this work, to my mind, perhaps 
because I am particularly interested in that, is the assistance 
it gives us in the breeding of our dairy animals. It is the only 
way to breed intelligently, with any degree of certainty as to 
what the result will be, for "As the twig is bent so the tree in-
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dines." However I would not advise bending it quite as far 
as was suggested 1in a little anecdote. An old gentleman on the 
train was very much taken with a bright 1ittile child who sat 
near him. After a while he leaned over and said to the motht!r 
of the child, "Madam, I hope your baby wi11 grow into a good 
and honest man." "I fear not," said the mother. "Why so," 
said the old gentleman; "'As the twlig is bent so the tree is 
inclined,' you know." "Yes,''' replied the mother, "but this 
particular twig is bent on being a girl and we are inclined to let 
it have tits own way." 

I have a cow thiat one year freshened in November and in 
December produced r.45 pounds of fat per day. Each month 
for seven succeeding months she increased in butter fat pro­
duotion until in the following June she was putting up I .85 
pounds. This is not a large amount, H we do not consider her 
time of freshening. In a few days she freshened again. This 
cow has a five-year-old daughter !Which this year, freshening in 
June, produced r.35 pounds of butter fat per day in July, an.i 
in August, in spite of the severe drought and poor feed in­
creased to 1.94 pounds. Her two-year-old daughter last year, 
seven months af:ter calving, put up her highest amount of h·it­
ter fat for the year. 

Another characteristic of this particular family is their high 
test. The old •COIW averaged 6.r one year, and her daughters 
5.88 and 6,48. I had another cow that would never give over 
35 pounds of milk per day, but she tested high and would hold 
such a steady flow throughout the year that it was nothing un­
usual for her to ,produce over a pound per day four to si.x 
weeks before freshening, and the second year she was the 
highest producing c.Oiw in :the association.. Her daughter, tlue 
to freshen the I 5th of S~ptemlber, in August produced r.99 
pounds of but!ter fat per day. 

I am not giving you these resu1ts from my herd because I 
consider them r,emarka!ble but simply to show the true value 
of cow testing work to the dairyman who is trying to build up 
a herd of profitable daJiry cows. These are only a few instances 
of what I found to be true by careful study in :the majority of 
cases as well as in my own herd. These are results wh_ich in 
the first year's work you would not get much benefit from, but 
which in suoceed.ling years are very valuable, each year making 
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them more so. We ar,e thus enabled to look back for genera­
tions, keeping and breeding only our best cows that have the 
power ;fo transmit .their good qualities. 

Still another advantage is in the buying and selling of our 
dairy stock. Any of us would be w'illing to pay more for a 
cow with a good record or for a caH whose dam and grandam 
had good records. And so it is 1with the selling. If we h-:rve 
stock to sell from cows that have made good, and we can look 
back to generations hack of them th'at have made good, we 
can ask more for them, and get it too. 

To illustrate the mistaken idea that some people have abo'.lt 
this work I should like to tell you a little story of something 
that happened near me. One of our members had a cow which 
he sold after he had had her a year or two as he found she wa.s 
not worth keeping. After this cow passed through several dif­
ferent hands, each person thinking that was all that tesiting 
amounted to, the man who first sold her heard of her throug;1 
a 111eighbor of his who 'is something of a cow doctor and had 
called to see ;this cow. The cow was sick and could not get Gn 

her feet. The man who then owned the cow said, "I want 
to get her up if I possibly can; she never has done very weH 
but she is a great cow 'because she has been tested." 

Now I fi11mly believe that the dairyman who belongs to a cow 
testing association, who studies his records, his feed rations, 
the results of breeding, and keeps only his best caws, breeding 
them to still better sires, will keep steadily improving his herrl 
all the time. Good cows pay and ,pay well if 1we use them well, 
and why not have all good cows? The dairyman who callillot 
get any benefit from a cow testing association will never make 
cows pay and had better go out of the 'bus1iness. 
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THE RELATION OF THE PATRONS TO THE T'ES'DER. 

By H. M. LooK, Nor.way. 

The first cow-testing associations were organized in Maim: 
about six years ago. The plan in use is similar to that used 
in Denmark where ,cow-testing work first started. Since then 
the work has been extended to all of the more important dairy 
seotio111s of this country. These associations are organized and 
their work is in harmony with the work of the various breeders' 
associations and cattle clubs ; in fact, 'they do much to help 
these organizations by encouraging the hreeding of pure bred 
s'lock, hy iprovin:g that dairying is a profitaible investment and 
by teaching better and more improved methods. 

In making an as:sodation successful much deipends upon the 
members of the association and the :work of its official tester. 
Any member that studies his herd records and gets enough out 
of the work to make it profitalble for him is a desira:ble and 
usdul member of that association. If he ,learns something 
from the work he will be able to help other members. The 
statement that a chain is no stronger 'than its weakest link holds 
true in this case. The member that does not study his recordf> 
is not receiving any benefit from the work and is not a;ble to 
benefit others. 

The tester can play an imporitant part in keeping up interest 
in the work. If he wishes to succeed I believe he must have 
confidence that his daily toil is of fina111eial value to the dairy­
man. He must believe that the Tecords he is making represent 
good averages of the cost of feeding and profit and of milk and 
butter fat production. 

The figures that our experiment stations have worked out 
show that by testing one day in each month, as is the pra'Ctice 
in our dairy association, the variation from actual produc­
tion will not exceed three per cent. This being the case, i1t will 
be admitted that these records are near enough for all practical 
purposes. The tester has man~ people's problems to study; his 
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members are men of all ,ages-from very young to very old men 
anti their ideals· are different. Some have been in the business 
a long time and have developed fancy herds of pure bred stock 

, with well equipped barns. Others are only beginners in the 
busines'S, with a small herd, ,probably grade cows., The3e 
things must all be taken into consideration by the tester in mak­
ir1g criticism of the herdsman's work and in giving advice on the 
feed, care and management of cattle. The tester can make 
public his reports and in this way he can get a larger number 
of people interested in the work. 

The benefits of cowJtesting work have aJready been discussed. 
About the best evidence we have of its value is that the dairy­
men who have belonged to these associations the longest are the 
most interested members we have at the present time. These 
men have learned from their own experience that a comparison 
of ideas is always educational. 

It may be well at this time for me to express my appreciation 
of the good work being done by the present administration of 
the State Department of Agriculture, for the interests of the 
darirymen of ,the state. They have cooperated with our cow 
testing associations and have worked in a faithful and capable 
manner. They-have accomplished much in a short time. 

Improvement in the work can best come about through the 
aid and cooperation of the members. In our association we en­
deavor to make our herd records as near uniform as possible. 
Once or twice a year we make a standard price for all kinds 
oi roughage. The idea is to charge up feeds of the same qual~ 
ity at the same price. In this way it is much easier to judge 
the comparative value of the different herds. 

The reports sent out by our dairy associatioq each month 
are not much proof of the value of the herds unless they are 
followed up each monlth. In some cases we find that our high­
est paying herds are fed at a loss for one or two months out of 
the year. The yearly records are the most important. 

In closing, I wish to emphasize the importance of united ef­
fort-the importance of better methods and, lasit but not least, 
the importance of being a good cooperator. · 

Mr. Cummit1,gs. I aim a member of the Waterford and Nor­
way Dairy Testing Association and I am more or less inter­
ested in it_; perhaps more than I was once, and perhaps less than 

17 
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I ought to be. I rthoroughly believe in it and believe that it is 
worth all it costs to the members. I know that it has been 
worth considerable to me. I believe I am learning better how 
to breed for better quality; and when I have some stock of .oo<l 
quality I know it, and if I had not belonged to the asso­
ciation I certain'ly should not. I believe the work ought to be 
extended. 

Dr. J. A. Ness. I believe the cow testing wor:k will bdng 
valuable results if the patrons will cooperate with the tester 
and get inrto the game for all it is worth. This is something tha_; 
has done wonders for the dairymen. I will cite one instance, 
where a man who is now the president of our National Associa­
tion had a cow formerly owned by a Maine man. He sold 
her first bull calf for $5.00. She made a good record illle second 
year and he soltl her calf for $50. Her next bull calf sold 
for $500. 

The cow test association work certainly enables a man to 
know which his best cows are. He cannot afford to feecl or 
keep anything but the best. I was pleased with the last 
statemen't of Mr. Lbok, to the effect that he considered ithe 
year's test was the really essential one for any cow. The cow 
that can stand up and do a year's work, or two or three year1' 
work and increase her produdtion year after year is the most 
valuable one. 
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DOMES'DIC CHEESE MAKING. 

By F. L. TIBBETTS, Dexter. 

There is a popular ~pinion that domestic cheese making has 
become a lost art, but the agricultural returns of the 12th 
census 1Show that in the year 1909 there were 15,670 farms 
upon which dairy cheese was being made, and it has been my 
privilege to meet with some fine cheese makers in this state who 
are anxious to improve their product and I hope that there wili 
be more interest shown and a helping hand extended, to pro­
gressive cheese makers, that they may become more proficient 
along these lines. 

Domestic cheese making is an old story with me. It has 
been carried. on with us for thirty-two years. My mother, Mrs. 
L. H. Tibbetts, was considered an expert cheese maker. She 
began making cheese in a small waJy, using home-made presses, 
drains and sinks. All these utensils were made of wood. The 
drains were square, the bottoms being covered with slats ; the 
sides were bored full of holes. I need, not describe to you the 
old-fashioned presses as nearly every old farm-house attic 
boasts of one or more of these treasures. But with these crude 
utensils she was able to supply her table with an article of food 
which was a delight to all. 

Later oh my father enlarged his dairy and commenced to sell 
his surplus cheese for the small sum of Sc. per pound and in 
those days was able to make a fair profit, even at those pr-ices. 
They kept steadily improving and making improvements in the 
equipment, adding tin drains in the place of wooden, also a 
gang-press. These proved to be great labor-saving devices and 
at the same time being more sanitary, improved the quality 0£ 
the cheese. · 

Mrs. Tibbetts and myself began making cheese on our home­
farm, using the same formula employed by my mother with the 
exception of changing from the home-prepared rennet to that 
which is scientifically extracted and which is much more con-
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venient to use. Of course we have had the advantage of my 
mother's life-time of experience and we have hclid an oppor­
tunrty to t,ake advantage of her imprnvements as well as to 
profit by her mistakes. 

W'e have done away with all the old wooden utensil'S and 
have installed zinc sinks and are daily striving to improve our 
cheese in every possible way and by so doing have been abie 
t0 increase the price to us from 8c per pound to 22 wholesale 
and 25 retaiil, thus showing tlhat this subject should appeal to 
the wife of every farmer for the art of making good chee5e 
is a benefit to the family, financially as rwell a'S' otherwise. 

Experience has shown that any one can make a success of 
cheese-making if he will give it the energy and attention that 1t 
n.quires. People are just beginning ito realize that cheese is 
fast becoming one of the most important items of food. More 
cheese is being consumed by the American people today than 
in years gone by when it was cheaper and poorer in quality. 
That is as it should be, for good cheese, as a regular diet i5 
palatable, nourishing and healthful and the consumer cannot 
buy anything for his taible that will give greater value for his 
money; but care should be exercised by the consumer in select­
ing his cheese. However, the farmer is independent and can 
produce his own and therefore know just what he is using. 

The directions for successful cheese making are difficult o 
state for much depends on the good judgment of the maker, and 
this judgment can only be a,cquired by actual experience and 
practice. The ordinary process employed in making American 
cheese in a fadtory, is not suita:ble for the private dairy. A!1 
outfit for making cheese on a small soale, for tamily use, can 
be made at home, for you would use only small quantities of 
milk, but in manufacturing domestic cheese for the market and 
making it a profitable business, one must have a suitable outfit 
to save LaJbor; also a curing room that can be kept at an ·even 
temperature. Another important factor which I wish to em-­
phasize is the matter of cows, the source of the milk. From 
experience we have found that the best results can be deriveCl 
from Holsteins, therefore ;we have kept culling our herd 1.mtil 
we have nothing else. Of course thoroughbreds would be pref­
eralble but good results are obtained from grades. Then, too, 
the care of the cows i1s a factor that must not be overlooked. 
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They should be carefully ted and any vegetable or grain that 
effects the quality of the milk should be carefully avoided. The 
cleanliness of the stalble is an'ather factor that plays an im­
portant part. Modern inventions lhave also added to our 
success. During the past y1ear we have installed a Sharples 
Mechanical Milker and find that it is very satisfactory. One 
feature of this machine is that it keeps the milk from all con­
tact with 'the air during the process of milking. Another thing, 
we found that it was !becoming almost impossible to hire farm 
help where there were a large number of cows to milk night and 
morning. 

As soon as the night's milk is brought in it is strained into a 
large t1in vat 1in a cool room, and whiJe it is s:till warm, to ilt is 
added one teaspoonful Rennet Extract to 50 pounds of milk 
and it is allowed to set for forty minutes; then being ready to 
"cross off." This is done by the use of regular cheese knives, 
cutting the curd into discs. The curd is left in the vat until 
morning and then the drainers are placed in the curd sink, plac­
ing a cheese cloth in each. The night curd is dipped into each 
of them. The morning curd is treated in the same mannet, 
then dipped in with the night ,curd to drain. Great care should 
be taken not to break the discs in handling the curd, for cheese 
is often spoiled by improper draining. The cloth should he 
gently lifted from the sides of the drainer and the curd moved 
toward the center with a perforated skimmer and after it forms 
into lumps it should be twis1ted up in the cloths and have a 
weight pl1aced upon it. For ten five-pound cheeses we use eight 
drainers. After 'becoming packed together, it should be cut 
into pieces the size of an egg, continuing this pmcess until it 
is ve

0

ry firm, when it is ready to scald. Then it should be cut 
into thin slices, placed in the vat, and water that has been heated 
to 135 degrees poured over it. Then let cool and once more 
dip into the drainer and let drain 1-2 hour under weight. It is 
now run through the curd chopper and salted, using four table 
spoonfuls salt to 7 lbs. curd, then ,placed in the hoop and pressed 
un_til the next morning when it is taken from the hoops and 
placed in the curing room where the cheese are turned and 
greased every day to prevent moulding and cracking. If prop­
erly cured they will have a bright golden finish and will be ready 
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for the market in two weeks. The curing room should be kept 
at a temperature of 70 degrees. 

At this point I wish to call the attention of any of my hear­
ers who may have aspirations to go into domestic cheese mak­
ing for the market, to the matter of marketing itself. Too 
much care cannot 'be exercised in selecting the market, for 
it will be found that in selling a superior article to many they 
will handle it for a while and create a demand for the same 
and dien will commence, if you happen to have sold to 'ln 
unscrupulous dealer, to pa1m off upon their ,customers an ar­
ticle which costs them much less and which they will claim is 
yours, thus doing damage which will take years to remedy. In 
finding reliable dealers we have been greatly aided by the De­
partment of Agriculture and by the experiment department 
of the University of Maine, both of whlich have always ibeen 
very willing to aid in many ways and from their suggestions 
we have derived .great benefit. 

As domestic cheese makers we have always tried to keep 
abreast of the times, improving the plant and the -quality of our 
product and have been a;ble to dispose of all our output with 
satisfaction to ourselves and a list of customers in many states. 

In closing, for the benefit of the farmer who is progressive 
and is looking for a !business that will be lasting and financially 
satisfactory, I know of nothing 'better than that of domestic 
cheese making and trust that something in the foregoing may 
aid such an one in his experience. 

Ques. How much milk do you take to produce a pound of 
cheese? 

Ans. We have tried it very many times and it varies ~ome­
what, although what causes the variation I do not know unless 
it is the time in the period of lactation. The least amount which 
we have tried is 7 1-2, and ordinarily we have to reckon on 
IO pounds. I do not think on an average it will take quite ten 
pounds but it will take from 8 to IO. We have never tried it 
when it took over IO. 

Ques. What make of rennet do you use? 
Ans. We are using the sitandard extract. W 1e buy it m 

New York. 
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Ques. Do you think that the making of cheese is more eco­
nomical than selling the milk at Borden's Condensed Milk Fac­
tory, if you are within easy distance of the factory? 

Ans. We belonged to a testing association for something 
like two years and I can give you somewhere near the records 
of 13 of my cows that finished a year's ~ecord at about the same 
time, and perhaps you can judge from that. They netted me 
aside fa-om the feed something over $1,500, in making cheese 
about 7 mon.ths and selling the milk in the winter to Whiting. 
\Ve reckoned nothing for the whey and said nothing of the 
work. Whiting paid up to $1.90. We lived within three miles 
and the team took it for nothing. In figuring on selling the 
milk it would have been considerably less than $100 apiece 
for the cows to pay; and I am of the opinion of a great many 
people, that it is not a good idea to carry everything off from 
the farm. Of course some of us have to do it but I think quite 
a good deal of having even the whey. We carry about ten 
hogs on a small pasture and what whey comes from 20 cows 
with very little grain. 

Ques. Have you ever tried raising calves on the whey? 
Ans. Some of the finest cows in our herd were raised on 

:10thing but whey for drink. Of course we used grain to sub­
stitute for the fat. 

Ques. How long do you give the· calves milk before pat­
ting them on the whey? 

Ans. We carry them on milk two or three weeks and then 
change them carefully to whey and use a mixture of grain. 

Ques. What do you use for greasing the cheese? 
Ans. At present we are using compound lard mostly. We 

use sometimes the suet from a beef cow, but in winter it is too 
hard. 

Ques. How heavy are the weights you put on the curd? 
Ans. I believe 'they weigh 20 pounds each. The tin drainers 

are all in two long sinks connected tog.ether. My wife found it 
very hard to lift those weights, so I. arranged some pulleys ami 
they are both :lifted at once with a crank. 
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THE CARE AND IMPROVEMENT OF SEED 
POTATOES. 

CLARENCE A. DAY. 

Figures are dry facts and census reports are dry books ; but 
the last census report contains ·some figures which are of great 
interest, showing as they do the importance of the potato in­
dustry and the leadership of Maine as a potato producing 
sta:te. 'The following are from the census report for the year 
r909: 

1

10-year 
Value. inc.-%. 

u.s ........... l 
Maine ........ . 

3 ,668 ,8851 24. 81389 ,194 ,9651 421 
135,799 89.2 28,550,837 191 

166 ,423 ,9101 69 

10,224,714 175 

Average yield per acre. 

u. s ....... ..................................... . 
Michigan ........................................ . 

New York ....................................... . 

Maine (except Aroostook) ..................... 1, •••• 

Maine ........................................... . 

Aroostook ....................................... . 

1

10-year inc. 
Bushles. -% 

106.1 

104.6 

123.2 

183.9 

210.3 

231 

13.1 

29.3 

27 

73.6 

The report shows that, although a few states have a much 
larger acreage and produce more bushels in the aggregate, 
Maine leads the country i~ the rapidity with which the indus­
try is growing and in the average yield iper acre. Indeed, the 
average yield is almost twice that of the whole country. 
"Aroostook far exceeds any other county in the United States 
i~ the production of potatoes." When the relative amount cf 
improved land in the several states devoted to the potato indus­
try is considered, the position of Maine becomes more remark­
able. Less than one per cent. of the improved land in the 
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United States was devoted to potatoes in 1909, while in Maine, 
five and eight-tenths. per cent. was so planted, and in Aroos­
took, seventeen and one-tenth per cent. 

These figures are a source of ,pride and gratification to all 
her citizens; but even in Maine, a decided improvement m 
yield and cultural methods is possible, although the problem of 
the high cost of living demands that the larger production be 
obtained without a corresponding increase in expense. There 
are four principal lines along which progress may be made,­
by improvement in soil fertility; by improvement in methods of 
cultivation and crop rotation; by preventing injury by weeds, 
insects and plant diseases, and by the use of better seed. 

The 1ast is the one 1wi1~h which we are at present concerned, 
and is perhaps the method 1by which the greatest increase can be 
obtained at the least expense. Rental, fertilizer, preparation of 
the seed-bed, cultivation, spraying and harvesting cost practi­
cally the same whether the seed be good or poor, and improved 
or selected seed sometimes yields twice as much as that of 
inferior quality. 

This subject of better seed at once resolves itself under tW') 

heads,-the care of seed and its improvement. The care of 
seed may properly be considered first, bearing in mind the fact 
that the tu!ber is not properly a seed at all, but is an under­
ground branch -corresponding to the new wood growth of an 
aip,ple tree, while the eyes are reailly buds. Care .begins in the 
field in the fall and ceases only when planting is over the next 
spring. 

Select the tubers to be saved from the best iportion of the 
field. After they are mature and do not peel or bruise easily, 

. dig them carefully, sort out all scab, blackleg and rough, dis­
eased or inferior stack, and store in a dry, cool, well ventilated 
cellar. Care should be taken tha:t ithe ipotatoes do not heat and 
decay during 1the sweating process ·which they must undergo. 
Potatoes ,wh'kh have been heated or chilled wiill not ~rout 
evenly and make a good stand even though they remain sound. 

During the winter, the cellar should be kept as near the 
freezing point as possible, to prevent sprouting until the pota­
toes are taken out in the spring. Not only are the sprouts 
which first start from the eyes of the tubers the' most healthy 
and vigorous, but the nourishment required for their develop-
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ment is drawn fr.om the parent tubers which are weakened tu 
tha't extent. If several long sprouts have been broken off, or if 
the potaito has grown shrunken and soft, ,it becomes unable to 
start strong, -thriif ty pl'ants and maintain them until the root 
system has sufficiently .developed to absorb food from the soil, 
or until the .siprout has pushed to the surface an1d spread its 
leaves which elaborate part of the plant's food. The growth 
is weakened and uneven and the result 1is loss instead of profit. 

When the potatoes are taken from the cellar in the spring, 
they should first of all be run over the rack, removing all de­
fective tubers. Put up those to be dis-infected for scab and 
blackleg, in two-bushel sacks. The sacks may then be lowered 
by blocks and tackle into kerosene or gasoline barrels. They 
should be completely covered with the formalin solution, ma<ie 
by the addition of I pt. of formalin to 30 gallons of water, and 
allowed to remain for two :hours. They may then be lifted out 
it; the same manner and spread on the potato house floor, a can­
vas or the grass outside, to dry. It will do no harm to soak the 
tubers for more than two hours. Indeed, some farmers find it a 
saving of time to put the tubers in soak in the morning before 
they go into the field, change them at noon while the horses are 
eating and again at night. Some of the mixture will be wastej 
each time !hut it may be used as long as it lasts. 

If ~he seed is affected with blackleg, it is necessary to go a 
step farther than in the case of scab. This fungous disease 
does not appear to live from one season· to the next in the 
ground but only in the tuber. It is much more serious in the 
South than in the North, and must be stamped out if Maine isi 
long to continue the important seed trade which has developed 
with the Southern States in tthe last few years. Anyone who 
will examine a potato affected wiith blackleg will find, perhaps 
an eighth of an inch below the surface, and spreading in all 
directions from the point where the tuber is attached to its stem, 
a thin discolored layer which indicates the presence of the dis­
ease. When a potato having this appearance is cut into it should 
be rejected and the knife dropped into a pail of the mixture 
kept by the side of the cutter for that purpose. Several extra 
knives should also be kept on hand. Great care should be 
taken that disinfected seed is not stored in barrels, bins, and 
boxes which have contained potatoes unless they, too, hc!,ve 
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been disinfected; otherwise. all the work of disinfection may be 
easily undone. 

After the tubers have dried off they should be cut into large, 
blocky pieces, having at least one eye, and that as nearly in 
the center of the outside surface as ipossible. The small eye 
nearest the stem is weak and should be disregarded in ,cutting, 
or, if the potato is large, may be cut off and thrown away. 
Just as the buds: nearest the end of an a!pple tree twig of the 
present year's growth are the strongest, and wiill grow the most 
rapidly, while those near the base will remain dormant, unle-;s 
the ones beyond them are pruned away, in the same mannP.r 
when a potato is planted whole, two or three sprouts will grow 
from the seed end and the others remain dormant, yet when the 
tuber is cut all wiH start and grow vigorously. Large, blocky 
seed works better in the planter, supplies more food for the 
young plants, and is less likely to be injured by dry or wc.t 
weather, fertilizer or disease. 

A great many farmers use some kind of drier to take up ·the 
moisture from the cut surface and to aid it in glazing over. 
Sometimes, dry dust which has gathered under the rack is used 
for that purpose. Such a dr,ier is lia:ble to contain vast numlbers 
of ,germs and spores causing potato diseases. Its general m,~ 
cannot be too strongly condemned. 

Lime ·is often used as a drier, but it should not be used for ithe 
following reasons: First, lime, whether air-slaked or hydr·ater1, 
is more or less caustic and may injure the seed; and second, 
its use in the ground induces scab. It does not cause scab, but 
because of its "sweetening" :properties, makes conditions favor­
able for the growth of scab and that at_ the very point of attack. 
Do not use lime; use gypsum, or land pilaster. It is cheaper, 
more satisfactory, and has no injurious effects. 

Some growers oonsider su~phur the most satisfactory drier 
yet tried. It is to a certain extent a disinfectant; a very little 
does the work very well indeed, and cut seed seems to keep 
longer and in better better condition when it has been used. 
The cost is higher than that of gypsum, and on a windy <las, 
sulphur and fertilizer are rather trying on the eyes of the man 
who is operating the planter. 

It is the custom in some places to turn the potatoes down on 
the grass two or three weeks before they are to be planted and 
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allow them to sprout. The potato sunburns' or turns gree;_1, 
and a short, stocky, green sprout is formed. This hastens the 
appearance of the plants above the ground and when the field is 
planted by hand, is quite satisfactory, but if the sprouts are 
too long and a planter is used, a great many are broken off and 
the plants come up unevenly. Cut seed should never be treakJ 
in this manner as the hot sun 1will soon dry out the moisture and 
destroy the bud. When planting by hand in the hot sun, the 
seed should ·be covered as soon as possible and even then the 
seed pieces may be spoiled if the soil is hot and dry. If the sun 
is bright and hot, it is well to cover the seed which stands in 
barrels in the field waiting to be planted. 

Men differ as to how long cut seed should be kept before 
planting; some would plant it as soon as cut while others wou1J 
keep it for perhaps a week. The best time would seem to 11e 
after three or four days or as soon as the cut s!Urface had 
dried. Seed planted 1while wet is more likelr to be burned by 
any ferti'lizer with which it may come in contact, or to have its 
moisture absorbed by the dry earth in time of drought; while 
that kept for a long time may heat and decay. 

Cut seed may best he kept if spread about six inches deep on 
the bottom of a cool, dry cellar. If it is necessary, on ace0unt 
of wet weather or other causes, that it should be kept for an_y 
length of time, it should be shovelled over every few days. Ii 
the seed is stored in barrels it should be kept in a cool, dry 
place and turned from one barrel to another .every day to per­
mJt the air to circulate and prevent heating. It is a very dan­
gerous practice to store cut seed in sacks, especially fertiliz,er 
sacks which have not been thoroughly cleansed, since any high 
grade fertilizer will injure the seed with which it comes in 
contact. Piling one sack upon anoit:her is also dangerous. 
Should seed heat or show signs of decay, no one should hesitate 
to reject the Lot and buy new stock. 

It will usually be found very satisfactory to plant the 
rows thirty-two .inches apart and the seed ten or twelve inches 
apart in the row. As to depth no fixed rule can be stated, but 
the grower must be guided by his own judgment, always bearing 
certain facts in mind. In order that it may sprout, ,the seed 
must have air, moisture and heat. In any well prepared seed 
bed, it can easily dbtain air, but it may be covered too deeply 
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to secure heat, or too l1ightly to obtain mois~ure. Usually po­
tatoes planted early in the spring should be covered lightly as 
it is sti'll cold except on the surface; later they should be covered 
more deeply since the soil is warmer and the surface is likely 
to dry out. In a wet season they should be covered more 
lightly than when it is very dry; and seed planted on heavy 
clay or clay loam should be covered more lightly than that 
planted on light or sandy loam. Generally speaking, it woul<l 
be better to cover too lightly than too deeply since in a hot, dry 
time, more earth could easily be added, while if the weather 
continued wet for several days, it might be difficult to remove 
any earth from the top of the row, with either weeder or drag. 
And in using the ridge method of cultivation or in controlling 
witch grass, drags and weeders should be kept strictly off the 
field. 

As a final c";.ution, utmost care should be taken that the seed 
does not come in contact with fertilizer in the drill. Any high 
grade fertilizer may injure the seed. It should be thoroughly 
mixed with the earth, either before or after the seed is dropped. 
Perhaps more people ,foiil to get a good stand for this reason 
than for any other. As an extra precaution against fertilizer 
injury, many leading growers are either sowing part of their 
fertilizer broadcast or putting it on top at the time of the first 
cultivation. 

So much for care; now for improvement. How shall the busy 
grower improve his seed at slight expense? This question may 
be answered by the Yankee method of asking another,-What 
does the farmer need in the way of improved seed? Let us see. 
Two classes of people are interested in the potato industry­
the producer and the consumer. It is an axiom of trade that 
to be successful in 'business, one must supply the consumer with 
what he wants, when he wants it, and as he wants it The first 
thing then, is to discover what the consumer demands. 

'fhe market, today, calls for a white potato; the day of the 
red or dark varlieties is past, except in the southern seed trade. 
'fhe tuber should be of medium size, weighing from five to 
seven ounces; smooth, shallow-eyed, that as little as possible 
may be wasted by peeling, oval-oblong, of good quality, mature, 
and free from frost, bruises and disease. 

• 
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There are also certain qualifications which the producer de­
sires in the variety which he is to plant. It should be vigorous 
and productive, yielding a Large number of medium sized tubers 
in each hill, for it is upon the yield- that his success depends. 
It should be of upright growth, for tops of that tJpe are easier 
to work among, less likely to be injured by the sprayer and 
less likely to blight. It should be tough skinned, not peeling or 
scarring easily, even though dug while green. It should be dis-­
ease resistant and on this point varieties differ widely, and it 
should be early, medium, or late, according to local, market or 
climatic conditions. 

Bearing these requirements of both consumer and producer 
in mind, the first step is to choose the variety. The grower 
may be well pleased with what ·he has already or he may need 
to try out several varieties before he finds one which is satisfac­
tory. The variety having been chosen the next step is to secure 
the very best seed obt~inable of that variety. Here, again, the 
grower may be able to supply his own needs or may find it neces­
sary to purchase seed from his neighbors or to secure it at a 
distance. 

Given the variety and the seed, there are at least five methods 
of seed se'lecuion, one or more of which, every grower, good, 
bad, or indifferent, must follow. These are : 

1. Selection at random from the bin. 
2. The use of culls. 
3. Selection of ideal tubers from the bin. 
4. Hill selection. 
5. Plant breeding. 

By the first method the potatoes are used for seed just as 
they are shoveled up from the bin, large and small together, 
with only the rotten and perhaps the scabby tubers removed. It 

• would seem at first thought that under this method the crop 
would be neither better no~ worse than that of the previous 
year, but as a matter of fact, the stock would in a few years 
become less vigorous and prolific. 

The custom of marketing all the potatoes that can be sold, 
and plan ting the remaining culls is alil too prevalent and cannot 
be too strongly condemned. It is true that there are many 
growers who loudly boast that they have used nothing but culls 
for a great many years and are now growing larger crops than 
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ev,er before. It is also true that in almost every instance of this 
kind, one of two things will be discovered; either the man's 
methods of culture have improved more than enough to off set 
the using of poor seed, or every year or two he buys new stoek 
from a neighbor who plants large seed and is taking some pains 
in the matter of seed selection. Like tends to beget like; what­
soever a man planteth, that shall he also dig, and Nature is 
no more to be cheated in this way than in any other. 

A great many good farmers select their seed in the cellar 
.i! 

when the crop is being racked for market, choosing only ideal., 
smooth, medium-sized tubers for planting. !This method is 
good as far as it goes and to that extent is to be commended. 
It has, however, its weak points which a simple illustration will 
bring out. 

Two hills of potatoes are growing side by side in the field : 
one is strong and thrifty, backed by a long line of vigorous 
ancestry;, the other is weak and spindlling, and for several gen­
eration~ its parents have been the same. Each hill produces 
eight tubers; but the good hill contains six shippers and two 
culls, while the poor hill contains two shippers and six culls. 
The field is harvested and the two hills are turned into the bin 
together. Of cours,e, if only cul1s are planted, tnree-foui-ths of 
the seed will come from the weaker hill; while if large seed is 
planted, three-fourths will come from the more vigorous hill. 
But in the latter case, two potatoes from the weaker hill will be 
planted, and no method of bin selection will be able to keep them 
out or to tell the ancestry of a single tuber even for a sing)c 
season. The law of inheritance is just as strong in the potato 
as in the dairy cow, and to the seed man, is of vital importance. 
There are too many chances of soil, weather, and market condi­
tions which must be taken in the potato business to permit tak­
ing any chances by planting inferior seed. 

The above objection also holds true of seed selected at d~g­
ging time from the row when the potatoes have been dug by a 
machine. 

Doubtless the best method of seed improvement for the busy 
farmer who lacks time and patience, is that of hill selection. 
This method requires but little time 'and, with care and fore­
thought, gives excellent results. 
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The first thing needful is that the farmer shall establish in 
his own mind the idleal toward which his efforts are to be 
aimed. This he must do for himself, no one can do it for him. 
Suppose he decides to select for seed only those hills which 
contain six or more tubers which measure up to his ideal, and 
none which are undersized, overgrown, misshapen, or in any 
way diseased. Then, from the best section of his field, he digs 
each hill separately by hand, carefully choosing only thos1e hills 
which come up to his ideal. In this way, he will secure seed 
inough to plant, say an acre, the coming season. The acre plot 
will furnish enough superior seed to plant the whole crop the 
second year, and from it the hills approaching the ideal should 
again be selected. The results of hill selection are cumulative, 
and improvement can be continued indefinitely until the maxi­
mum producing power of the variety is reached and maintained. 

That hill selection is practical and that it brings results, is 
prpven by the statement of Mr. L. G. Dodge, of the Bureau of 
Farm Management, United States Department of Agriculture, 
who says, in reporting the results from the selection M high 
yielding hills in so'uthern Michigan: "Hills yielding six or 
more marketable potatoes were saved for planting purposes. 
The first year, sixteen out of one hundred hills met the require­
ments. This was continued through two, three and four years. 
The fifth year, seventy out of one hundred hills reached the 
required standard." 'The statement of Mr. Dodge is verified 
by the experience of practical growe,rs in all parts of the country. 

The most scientific method of seed selection and the one 
which promises the most far reaching results is that of plant 
breeding. Here, however, time, patience and skill are necessary 
and we are invading the realm of the trained man of science. 
The average farmer, because of the pressure of work at planting 
time and the harvest, will find it difficult to follow up to a defi­
nite conclusion any work of this sort. 

1'o recapitulate,-exercise care in digging, handling and 
:,tor:ing; keep the cellar at a tem:perature of from 33 to 34 de­
grees F.; disinfect for scab, blackleg and other diseases; cut 
tnto large, blocky piecelS ; use gypsum or sulphur as a drier ; 
:store cut seed in a dark, cool, dry place, taking special care 
that it does not heat, and plant as soon as it is dry; use judg­
i.nent as to depth of covering, and do not allow fertilizer to 
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come in contact with the seed. Study the needs of both market 
and grower and choose varieties accordingly; secure the best 
seed possible and improve it by hill selection, planting a special 
seed plot each year. Be thorough in the work, paying special 
attention to dletwil, and keep it up! 

Ques. Please give the amount of formalin you use for seed 
potatoes. 

Ans. One pint of formal'in to 30 gallons of water. 
Ques. How about the weeder in ridge cultivation. 
Ans. If you use it you are likely to break off sprouts. But 

if you have witch grasis on your piece put the weeder on and 
go cross ways. It is almost impossible to see the rows and you 
cannot bury them. If you use a weeder you have lost three 
weeks of the best portion of the season to kill witch grass. 

About how heavy should a piece of seed be? In how many 
pieces would you cut a potato weighing four ounces? 

Ans. From my recollection of the size of such a potato I 
should say, cut it into four pieces. 

Question. How long should potatoes be soaked in formalin? 
Ans. By soaking in formalin for two hours or more you will 

be able to kill all the spores on the outside of the potato. If 
there is anything on the inside it is very necessary that you re­
ject the tubers. If on cutting into them you find a dark, dis­
colored appearance you should not use them, and should dis­
card your knife. You might get a little blackleg, and I doubt 
if you could get rid of it the first year. 

Mr. Lowell. I could not agree with you on the use of the 
weeder. I use a Robbins planter and that will make a ridge 
but before the potatoes spread enough so that there will be 
danger of breaking off, I go over the piece with a weeder. Then 
as soon as I can follow the row I use the cultivator and when 
they get up any,where from one to two inches-and if there is 
much witch grass I would not wait until they are two inches 
high-I cover them. In many cases I would cultivate before I 
used the weeder, then use the weeder and level it off. Then 
when the potatoes show, cultivate them. I had a piece of ground 
on the side of a garden patch that was full of the toughest kind 
of witch grass, but by covering the potatoes twice and doing less 
than a day's hand work with the hoe on an acre I disposed of 
of that witch grass so that it did not trouble very much in the 
corn the next year. I think the weeder was of some benefit 

18 
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because it leveled! the land down where the potatoes were, and 
when I covered the potatoes the grass that came up was cov­
ered deeper than if I had had a ridge there. The Robbins 
planter makes something of a ridge wherever it is used. We 
generally put our potatoes about two inches below the level of 
the ground. 

Mr. Day. I think possibly that is a problem for us to decide 
individual'ly. For my part, I would not want the weeder. While 
there is a ridge after the potatoes are planted, I would plan on 
having a small ridge at ,first and fhen keep adding a Little more 
earth instead of taking .any off. This simply brings out one 
point,-that we cannot lay down any hard and fast rules in 
growing ,potatoes. 

Ques. How high a hill would you have when you got 
through .cultivating? 

Ans. The last time I hilled up I should want a good-sized 
hill; I would rather have it too large than too small. 

Ques. After you have hilled them up several times with 
the horse hoe isn't there danger of getting so much dirt on top 
of them that when you come to run the potato digger there 
is too much dirt on the potatoes and they fall down into the 
groove andJ it bothers in picking them up and keeping them 
clear? 

Ans. You might possvbly find trouble that way; but the 
trouble there ,would! be due as much to fhe spade not being 
dean. If the spade is not absolutely clean it will push them 
out. 

Ques. ls it ,possible to use the horse hoe all the time, not 
using anything else? The last time we go through the potatoes 
is it best to leave it as fhe horse hoe would leave it? 

Ans. Yes, I think so. 
Mr. Lowell. When you go through with the horse hoe 

doesn't it leave a hard surface? 
Ans. It depends on how the horse hoe is set. It certainly is 

necessary not to allow a place to be baked aown hard and 
smooth and lie without any dirt on it; but you can prevent this 
by filling the horse hoe so full that it will overflow or by using 
a tooth of some k:ind to stir up the ground after the horse hoe 
has passed over it. 

Ques. What do you use for a harrow? 
Ans. I me a disk firist and then level off with a spring tooth. 
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VALUE OF SEED IMPROVEMENCT' IN MAINE. 

By H. S. OSLER, Orono. 

There have been great changes in the characteristics of many 
of the grains ,and grasses, since their native forms were first 
observed by man. With the exception of the expert botanist, 
very few people would be able to recognize any relation what­
ever between the wild pro~enitors and the present forms. Al­
most _all of our present numerous varieties of wheat, oats and 
barley have been introduced from the Old World, chiefly from 
Europe and Asia, while the sorghums and rices have come 
from the warmer portions of the Eastern Hemisphere. All of 
the important standard varieties of forage plants have al1so 
been introduced. The potato, maize, and a few other plants 
recognize the _Western Hemisphere as their native home. 

In many of the ancient writings, mention is made of the vari­
ous farm crops, although at that time the knowledge of theh·· 
g~owth and culture .was largely -empirical or was due to casual 
observation. It was not until many centuries later that science 
was ablle to partiall,y expose the mysteries of plant ,propagation, 
the phenomena qf iplant growth, and the. advisability of definite 
and systematic methods of culture. 

For many long centuries man has been engaged in the im­
provement of the -different farm crops, in as far as knowledge 
of the underlying principles would permit. 

Darwin states that care:fuil selection of seed was recom­
mended by the Roman writers on agricultural subjects, nearly 
two ithou1san'd years ago. Some of these crops hav,e been cul­
tivated from the remotest antiquity and no dbubt the principles 
of -selection hav,e been practiced from the first, and no doubt 
the limit of perfection so far as selection has been concerned, 
·has long since been reached. It is not strange, therefore, that 
sorpe of the crops of the present day do not appear any finer 
than those of ancient Egypt, raised three thousand years ago, 
although it is possible to find varieties that now produce grains 
of an improved quality. 
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While this improvement has, ,to a certain extent, been pro­
gressive; too often the question of crop improvement has been 
given second place, in comparison with ,the improvement of 
live stock This is too common a fault not only in Maine, but 
in every ,section of the country. 

It has ion1y beein within recent years that we have noted the 
organization oif _cooperative seed improvement associations, 
similar to this one, thronghout the country. 

The animal breeder has maintained his herd book for many 
generations, and the term pedigreed stock is quite a common 
one, but it is only within recent years that the term "pedigree" 
has been associated with 1improved seed. There is per:haips no 
question :which so much concerns the pres,ent and futur,e of 
agriculture and which has had so much to do with bringing it 
up to its present high state of development as that of improved 
crops, especiaHy along the line of seed selection and improv,e­
ment. Closely a'Ssociated with crop _improvement, in its rela­
tion to the new agl"'icul'ture, is the development of the Uve 
stock industry. Well filled bins _of nutritious grains and mows 
of palatable hay are as ,essentia1l as long lines of blue-blooded 
ancestors in producing animals of the highest quality. 

The subjrect of crqp improv,ement is of vital importance to 
every one engaged in the _profession of farming. No one can 

. escape its significance. It falls with equal emphasis upon the 
eaSJtem and the western producer. Whil-e we have been some­
what slow in recognizing its great importance to the industry of 
agriculture, it is fast coming into its own, and it is to the vic;ion 
and initiative of such men as those who were the organizers 
of such associations as this, a.ind others of a similar nature 
fhroughout the .country, that the new agriculture will be pro­
foundly indebted. 

With the present limitations of land areas, in the United 
States, the day of the migratory soil robbers is fast passing. 
This, together wifh the fact that the population is increasing 
at a more rapid ,rate than the increase of farm produce, forces 
the final stages of agricultural development upon us, namely,­
the necessity of an increased yield and an •improved quality of 
our farm crops. To ,fhis call, Maine must respond, if ·she 
intends to maintain her _place in the rank of her sister states. 
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While therie is a great possibility of crop improvement in 
Maine, statis~ics show that Maine has a record of which she 
should niot he ashamed. Compared with other states, her yields 
per acre of the various crops for the year's report for 1912 
show: 

16,000 acres of corn, 
3 ,000 " " wheat, 

133 ,000 oats, 
105 ,000 '' '' barley, 

14 ,000 " " buckwheat, 
117,000 " " potatoes, 

1 ,231 ,000 '' '' hay, 

with a yield of 40 bu. 
" " " " 23.5 " 
'' ,, ,, ,, 34.6 '' 

,, ,, 26.2" 
29.4" 

" " 198 " 
1.2 tons 

per A., ranking 8th place. 
" " 8th " 
" " 23d " 

13th " 
3d '' 
1st '' 

46th '' 

If we assume for the present that by the use of improved 
seed there ,wi'll be an increase in the yield and quality of the 
crop produced, then there w'iH be a number of questions that 
will naturally ,presenlt themselves for consideration. 

I st. Is our local production of grain and forage crops equal 
to our home demands ? 

2d. Do economic condittions warrant the adv~sability of 
adopting imrpro.ved methods? 

3d. Can ,the pr•esent yield and quality of crop be maJteriaMy 
improved,. and what is their relation to se,ecL improvements,? 

4th. The relation of seed improvement to the farmer him­
seH. 

Are the farmers of Maine satisfied with their present rank? 
Does not the s1t!ate afford greiat opportunities 1in the develop­
ment 1of her diversified ,farming, especially along the lines of 
live stock industry, both of beef cattle and dairying, Do we 
intend to remain id1e and al'low the shipment of milk from 
Canada to supply home demands, or to eat beef fattened in 
Texas and canned in Chicago ? vV e are close to good markets. 
not only for live sitock, but for all kinds of farm produce. 
Then, if this be true, ,we must bear in mind that with an in­
crease along these lines, there must necessarily be associated 
an increase in the production of feeds for home con­
sumption. Today, the state of Maine produces only sixty­
seven per cent of the o•ats, five per cen:t of the wheat and 
twenty-six per cent of the corn that is necessary for her ,own 
use. In addition to this shortage in feed stuff, she is a heavy 
importer of mill feeds. 
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Notwtthstanding the teachings and demonstrations of im­
proved methods in management, care, and cultur·e of the vari­
ous farm crops, by the various edlU'(!ational institutions and 
agriculltural ,press throughout the country, •therie has been 
scarcely an a:ppreciable increase in yields per acre, during the 
last three or four decades. During fhese periods of agrkultural 
development, the attmctivenesis of the fertile lands of the 
West, their low values, their high state of fertility, their low 
cost of · production, rthe liarge yields of superior grades 
of grain, and the cheapness of transportation, all tended 
to attract the eastern farmer westward. But now, 
conditions have changed. The cost of land is rapidiy 
increasing; the great yiields have not been genemlly 
maintained. 'This, togetlher w:ilth an increased populatlion, 
hag pushed the cost of ,prodlucttion upw.ard, so that it seems that 
the time is at hand when the eastern producer can compete 
with his western brethren. If there is to be a development of 
Maine's diversified farming, ,it becomes .necessary then that he 
himself produce the variious farm crops in .sufficient quan'tities, 
in so far, at least, as stock foed is concerned. 

The average 1annual market va1ue of ·corn, wheat, oats, bar­
ley, buckwheat, ,potatoes, and hay, ,produced in the state of 
Maine, is estimated at about thirty-six millions of dollars. Any 
improvement, theriefore, thait can be made in the choice of vari­
eties, by ,selection ,of seed, in the methods of cultivation, etc., 
whiich would 1increase the value of these crops ten per oent per 
annum, would thereby increase the total value of these crops 
near'ly four million dollars for the state. This, divided among 
the sixty thousand farmers of the state, would increase the 
revenue of each about ,sixty-seven dollars. This would be con­
sidered a very conservative estimate, as in many cases the 
value would prolbably be increased tw'ioe this amount. 

All tnis increase would not be t'he direot resuh of an increase 
per ,acr,e. It would not only ra1ise the standard of living, but it 
would also, in a measure, relieve the labor situation. Smaller 
areas would 1be made to 1prodluce larger yields and a greater 
profit. The producer would be ,induced 11JO ,incr,ease his acreage, 
and thereby less,en the amount of hand labor by the introduc­
tion of .improved machinery. W 1vth this would naturally be 
m 1increased ,wage, and this would/ be an extra inducement to 
labor on the farms. 
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Can the present yield and quality of the crop be increased? 
It is perfectly eviident to any one who is interested in crop 

pmduction that there is a wide vani•a,tiion in the yields of the 
different ,varieties of grain, or even in the same variety, under 
dlifferent conid/itions ,of care and' culture. In determining the 
yields, there must be a consideration of the s•eason, soils, 
manures, fertilizer, cultiivatii'on, and the quality of the seed. 

Next to soil and climate, ,good seed is the most nr.cessary 
factor to successful crop improvement and successful agricul­
ture. A soil deficient in any of the plant foods may have 
them supplied in manures and ferfiEzers. It may have its phy­
sical properties so improved! as to allow the maximum crop to 
be rais,edl. An unfavorable dimate may have rits ill effect miti­
gate1d to a _great •extent by location, d'rrainage, etc. But unless 
the farmer plants seeds of a good germiinating qualiity and true 
to name, his efforts will end in failure and disa;ppointment, so 
far as gaining ,a livdihood from his occupation is concerned~ 
to say nothing of hlis chance for profi't. 

It should be .the desfre of eve·ry· farmer to plant good s,eecLt 
so far as the common judgment can determine by external ap­
pearance. The best seeds ar,e tthose which are large, plump, 
and heavy, which look bright, and which do not have a musty 
odor, nor a dry, h11iittle feeling when stirred with the hand. 

Such s·eedls 1are likely to be fresh and to germinate promptly. 
Seeds of cereals will have an additional value if it is definitely 
known that ;they are free from spores which cause smuts. Any 
grower may fo]l:ow ifhese few suggestions in selecting his seed, 
and not only im'prove the yield of h'i-s crop but the quality as 
well. The ,operatlion of a property adjursted fanning mill, a 
home-made germirnator, and the exercise of a little judgment 
are all that is necessary. 

Of course, there are other qualities which are of greater 
im;portance in determining plant values than tlhose shown by 
the external appearance olf the seed, such as those involved 
in heredity and which cannot 1alwayis be deter~ined by the out­
ward appearance of the seed. Seeds are of but little value, 
unless they will transmit ,the .vafoable qua!lities of their ances­
try to their progeny. Th~s is noit alw'ays an easy matter to de­
termine, as much depends upon whether valuable qualities of 
the plants from which the seeds are reared have been fixed or 
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established by 1one or more years of seilection. Unless seed 
used by farmers was harveste:d from plantis which have grown 
from carefully select,ed ,seed, the chances are t~at the crop, even 
if it is adapted to soil and climatic conditions, will not maintam 
its yiields and qualities as it should. If we are to judge by 
the general complalint of ",poor stand," "mixed' crop" and "not 
turning out weU,"-we muis:t conclude that t'here is a general 
lack of information on the subject. 

The .c!hief value of selection, in ord/inary farm crops at the 
present time, is to rnaJ.ntain the high standard reached. 1'1ie 
urgent cry of the soil is for the best and we have the eviidence 
of the pas't to prove that we shall recerive t!he best if we sow tlle 
most perfect seed obtainable. Probably very few farmers 
wou[dl care to go to the trouble of crossing and developing 
new v~rietlies, even if they had ,the tlime.· That phase of ,the 
improvement work naturally ·,belongs to tihe expert plant 
breederlS. And it is largely to such institutions as the State, 
Exper1iment Station that we must look for the d:~stribution of 
pure bred seed, whose desir~ble characteirisrtrics have been fixed. 

Having been suppl~ed with an imJprov,ed variety of seed, it is 
then essentiail that its standard be preserved, by careful grading 
and selection from year to year. This is the work of the mem­
ber,s of such organizations as this one and many ot!hers of a 
simi1a.T' nature, throughout the land. Each member pledges his 
support to maintain seed of a high standard and promote its 
distribution ars, far as it is posslilble for him to do so. By the 
d'istr1ibu!tion of goodi seed, the quality of the crop will be im­
proved. It is not necetSsary to tire you witlh figures, to prove 
these statements. All I wish to do is to call your attention 
to the fact that where these practical methods of operation 
have been used for a perriod of several! years, there has not only 
been a marked increase in the yiield, but also a decided im­
provement in t'he qualfuty as well. At first, this improved 
quality may pot bring a higher price, but it may create a de­
mand for products of a better quality, and these will move 
more rapidl,y and mor,e easily, and buyers will be wiUing to 
pay a premium for .them. 

While it :is esse111tJial that new varieties of seed be developed 
and m'aintained, it is just as essential that attention be giiv,en to 
the control 'Of some of the undesirable forms which have a 
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tendency to decreas•e 1Yields and necesis1itate the expenditure of 
time and money in thelir erad~cation. Ma,ine ha'S a number of 
very bad weeds. The grow1ing of improved ,crops, the seeds 
of which may be used for distribution, 1wil'l necessitate care, 
in order that they dio not become contamin1ated by the seeds of 
noxiious weeds. The growing of improved seedls may necessi­
tate deaided ,changes ,in the system of farming. It will be 
necessary to plan rotations, no;t only to aid in controlling the 
undesirable plants, but to provide the best ·condi1tions for main­
taining better ,crops and the 1produoing of great,er yields. It w,ill 
mean better farming. 

You wil'l admit th'at good! seed, alone, will not do it all. We 
have good soil and poofi soil. We have ,rocky places and we 
have waste places, in Maine. There are many ways of injuring 
seeds. There are few ways of improving them. Hence, you 
may select, you may breed, you may clean, you may han!d-pick, 
you may do 1a multitude of other things and get a sampl,e of 
seeds, to which ndthing coul'd be supenior. You might take 
that extra fine seed and sow it on an average soi.I and reap a 
very inferior crop, if -Hh'at soil has not been properly prepared. 
has not been made into the right shape for the production of a 
good crop. The work of this association, the work of any 
member, can eaisily be wa·sted, if that member js not careful • to insure such physical conditions in both surface soil and sub-
soil of his field as wiill illlsure the largest production of seed, 
uniform as :to quality and maturi'ty. 

The aims of the seed growers are, first, to get large crops. 
t..T11:ess we help increase grain crops, we have no reason for 
continuing our existence as an organfaation. Of course jt is 
true that the improvement of quality is impodant, but the in­
creasing of the returns is the primary consideration. Second, 
to improve qua]ity. Along with .increased returns, we want 
grain of good quality, uniformly plump grains. Third, uni­
formity in riperning date. 'Fourth, freedom from weeds, al­
ready mentioned. Fifth, uniform filling of heads. Sixth, 

· early maturity. 
All these factors are mor,e or less influenced by the charac­

ter ,and preparation of tihe seed held. Lastly, we should not 
forget t!hat this inteire1st in good seeld. wil'l noit: only leave a 
larger and better crop, hut \\1il1 l,eave the farmer himsel'f a 
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more intelligent and more capable man. For the skilful, in­
tell'.igent and industr.ious farmer, prospects were never brighter 
than they are alt: pres,ent. Land values are increasing and are 
bound to increaise, for the land is the basis of all prosperity. 
We have one-fourth of the population of the United States 
within our ,reach. ,We have the best markets of the world, 
because they have t'he lar1ges1t 

1
pur:c'haisiing power of any mar­

kets of the world; because ~he purcha:se price of plant food 
for ,grow1th of a cairfoad of corn or other farm product 15 
les•s than the transportation cos't of a similar carload of 
products from the W e,st. 

The farmer 1is 1tJhe ciNzen who oarries on the work directly 
on the land. Farming is not a sordid occupation; it is not a 
coarsening one. Men in business take on the qu:aLity of theh 
partners, and especially the predominant partners' attributes 
which find expres 1slion through all their m~nor partners. Per­
haps that is why, as, you think back and ,think out, the qualities 
of relliab:iLity, dependability, and conscience are a natural native 
aisset of the New England folk, born and bred in the country. 
It is tme that othelis have these qualitlies., but the rural popula­
tion is the greart mother source of them, among the civilized 
races today. 

Parm~ng has this blig object before it,-the improvement of 
crops and through that, the improvement of man. This labor 
on land is really tlhe cU'~ture of the race and not merely the cul­
ture of ·the field. To Maline, comes the challenge of the New 
Agriculture, "Better Farming," "Better Farms," and ''Better 
Farmers." 
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ESSAYS 

BY STUDENTS IN AGRICULTURAL COURSE IN SECONDARY SCHOOJ;S, 
IN COMPETITION FOR PRIZES OFFERED BY MAINE DAIRYMEN ·s 
ASSOCIATION. 

WHAT IS GAINED BY WEIGHING AND ,TESTING 
YOUR MILK. 

By EARL SMITH, Bucksport. 

( P11ize Essay.) 

In colonial times and extending up to w1ilt'hin one or twc 
generations of the present time, the cow was given but little 
care. Generally, the corw freshened in the spriing, as was the 
case in her orig,inal wild state, gave milk dur~ng the summer 
while there was an abundance of green food, then as soon as 
the food :became poorer her yield would begin to drop off 
until by mid-'winter, few, if any, would give enough to p;a.y 
for the m~lking. It cost but little tlo keeip the cow through the 
summer and the returns from her milk in the form of butter 
or cheese would g,enerally pay for her feed duriing the winter. 
For this reason dairying became simply a side issue, varying 
in importance accordijng to the location. 

'Times have changed. Men are now in the business for the 
returns they oan get from it as a specialty. The cow has been 
bred toward this end unt~l she is a machine for the pmduction 
of milk from tlhe feeid which is given her. All dse seems to 
have been lost sight ,of ,in the effort to get the maximum pro­
duictlion of the t1hiing which at finst thought is the only chance 
of income. So great has been the change in this direction that 
in some cases ( and their nurnlber is on the increiase) the cow's 
usefulness is I:im:ited to not more than five or six years. The 
stamina of the animal h'as been impaired by forced feeding on 
the heavy, richer gmins. Men who work day in and day out 
f eediing ca.title the year tlhrough are apt to forgelt that they are 

• 
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not pushing a bundle of corn through the ensilage cutter or 
tuming grain i1111:o the hopper at the grist mill. Care must be 
taken of the organic machine, as well as of the metallic ma­
chine, if they are to serve the purpose for which they were 
intended. In da:iry'ing, we must work for the greatest produc­
tion, ,at ,the smallest cost, for the longest time, and to do this I 
feel sure that we must weigh and test our milk as it is pro­
duced. 

W eighfing and testing of milk is .by no means a new practice. 
In fact it has been carried on for several years in many differ­
ent herds al'l over the country. In other oountries it has been 
in process of development and eS1pecially in Denmark where 
the first ass:ooiation wais formed to carry on this work. It 
helped advance the daJiry interes1ts of that country to the 
pres•ent status of the irtdus'try and is at ,the present time work­
ing great benefits to 1lhe dairyman. Here in America, Michigan· 
has led in the forming of aJSsociations through which the test­
ing has been done economicaHy. Other states. have followe·d 
and our own state is not far behind the otlhers. Even before 
the testing assoc1ialfions were formed, some men saw the possi­
bilities of the knowledge gained by weighing and testing the 
milk from their herd, and carry.ing ourt the pr1incip1e thus 
founded, they have raised the standards of production in their 
locality and opened ,the way for the wider operations which 
have followed. 

It has been said that the farmer is the poorest business 
manager of any who have such a large capital invested. Truly, 
the farm is the only factory which will allow of such wastt:es 
as are practiced in many places and keep out of the hands of 
the .receiver. It ,i!s not true ,that the farmer does not have 
business ability, for the average farmer has greater ab:il'ity tu 
manage a business than the average city man. Give the farmer 
the chanice to study the markets and their requirements, wlhich 
he must meet, and he will out-<l1iis:tance the city man every time. 
Business must have method and in ,the .testing and weighing 
of milk we are using one of the methods :which will hel'p us to 
know our exact income and expense. Truly it has been said 
that the farm is the hardest place in which to keep accounts. 
The variety of work which is done, together w!ith the irregu­
larity with which much of the work has to be done, makes it 
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increasingly difficult to keep account of the receipts and ex­
penditures. ·The record dbtained by the above method, to­
gether with a reoord .of the feed and labor expended, makes 
1!his work very ,simple in the dairy. It lends an inJterest to the 
work to take down the book and follow the column showing 
just w'hait each cow ha'S given you in the past month or year. 
It is 1also vei,y profitable as the foHowing sitartement will show. 

In the first place, there is know ledge gained in respect to the 
individua1s 01f the herd. One cow may look just as strong, 
just as well built for mlilik: or creiam production, as another. We 
may have some idea of ,what she produces by the looks of the 
pail at milking time, but that is a very vague idea when com­
pared wirh the knoiwledige which we have at the end of the 
month's test, wlhen we know the exact amount of cash ,which 
she has given us in tlh'at time. lit is clear rash that counts and 
wh'ait ,we are I1oaking for, nOlt pleasure, although tha.t may come 
in the long run. W'e do not want to keep a cow that is running 
us in deibt, or ju1sit paying her keep, when we can have one 
tha!t wi11 pay a h1and1some profit. 

'Thiait ''Many c01ws are poor co1Ws todlay, who were good 
cow:s born," is altogether too true. Feeders of live stock do 
no,t realize what their responsibil~tly is. Many tiimes a cow is 
fed a ratiion whlich is far in excess of her needs, or capacity 
to assimilate and ohange into milk. lt is al11 too well-known 
wha!t effect heavy eating has upon lthe 'human fam1ily. It taxes 
the system above its sltrength and ~he frrist thing we know, 
the weakest organ gives way and there mus1t 'be a rest or the 
whole system w1in go to pieces. lit i1s sa:id that "Curiosi1ty is 
the mother of all knowledge," and we know tihat "Knowledge 
is power." Thu1s, any knowledge which we may obtain in re­
gard to the needs of the daliry cow ~iveis us power to meet 
those needs. W'ithou't the knowledge of pi,oduction, it is very 
difficult to fee'd sdientifically. Wi'thout a knowledge, to some 
exent, of rt:he amount of energy consumed in keeping up life 
and warmtfu and in piioduoing wh1atever product we may he 
seekiing, it i·s impos:si'IJle to supply tha!t need. One othe,r thing 
in regard to feeding, we can •compare the variious feeds in rela­
tion to produdion. If the silage haJs run short and we have to 
return rt:o the feeding of 'hay or root crops, we at once see the 
loss whidh we are undergo~ng foam the lack of the higher 
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grade of food. Many farmers have buil't silos and us.ed them 
a few years, but failring to see the benefit of tha:t feed, have 
abandoned them, whereas, if they could have seen the exact 
gain which they obtained by their use, they would have con­
tinued the use of the same. The same thing is 'true in regard 
to o'ther feedls, such as m:i,xed grains. If one kind gave better 
resullts than the others, ·it would be used to such an extent 
that the dealers would keep it in stock at aiJl times and -thus we 
could avoid a change in feed. 

!The dairy oow is llikeneidl to a srteam engine or loom, which, 
when in perfect order, does the work which it is e:xipected to do 
in the most economical way. When the machine is out of order, 
it is being ope'tiaited at a loss. Thus it is with 'the cow. If slhe 
1s a l'ittle off her feed, a:s we say, the mJiilik yield :will drop from 
the standard and unless it is noted and the trouble treated, it 
may cause a great loss in tlhe total products for :the year, if not 
the loss of the coiw, as is sometimes the case. By taking the 
troubl'e in hand, when it is small, we save time and money. A 
nut loose on the locomotive may seem a small tning, hurt: when 
the train is wrecked and the lives of 'the passengers lost, it is 
looked upon rin a different light. Thus, the careful account 
of the cow'1s production gives us an index to her health as weU 
as ,to our profits. 

I have tried to show the various benefits which are to bt: 
obtained by testing the product of your dairy herd, both for 
quantity and quality. We can see that it is essential to know 
what is produced on our farms and if they are being carried 
on at a loss, we want to knoiw ,where the los1s is being made. 
The day is coming when there will lbe a systematic method of 
accouniting worked out which will fil'l a need that is deeply 
felt today. The farmer of today .is showing a much greater 
confidence in the agricultural department and colleges than at 
.my time before and with the help of the secondary schools 
we hope that the farimer of tomorrow will exceed even tihe 
brighJtesit hopes of today. All that eduoates will bring us 
toward this en·d and tlhe advance of rural good. 
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THE PROBLEM OF CLEAN MILK. 

HERBERT L. SEEKINS. 

( Prize Essiay.) 

The problem of producing clean milk is one which every 
dairyman must .solve in order to be successful. Milk in some 
form is used by praictically everyone, and in a pure condition 
fonns a most nu'tritious and iWholesome article of food. But, 
·On the other hand, if it is allowed to beoome contaminated it 
may be a menace rto the hea]th of the ,consumer. 

Wh1olesome milk ,can be obtalined only fr,om healthy cows. 
H rt:he cow is diseased the milk is liable to be infected with the 

15erms of the disease. Of the c:li1seases affecting dairy cows 
tuberculosfa is probably the most common and a}II cows should 
be tested for this ,at leasit once a year. If any anima;ls are 
found to be affected they should be removed from the herd 
at once and tiheir milk should not be used. 

The milk from animal,s .in a run down condition may be unfit 
for us,e. When an1imals are not in good iphysical condition the 
functions of ithe body are not always normal and the poison:; 
secreted by the body may not he properly taken care of and 
may find their way into the milk. The milk from a cow thirty 
days before and five day:; after calving should not be used for 
food. 

Milk contains a large number of germs, called bacteria. Some 
of these are already in the milk when it is drawn from the 
cow but ,the l1arger pa11t en1ter during or after miliking. They 
produce a variety of effects. Some of tihe effects caused by 
bacteria besides disease are the souring of the milk, slimy milk, 
bitter milk, etc. In order to keep the bacteria out of the milk 
we must maintain clean conditions. 

The slta!ble sihoulid be so consitruc\ted as fo have as smooth a 
surface as iposs1ble, that it may easily be kept clean. The ce1il­
ing should be tight to prevent the dust from sHting down on 
the cows. The stalls sihould be made according to the size of 
the animal and iron piping makes a good ,partition between 
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the sltalls. Swing stan_chions are the most satisfacto,ry for they 
giive the cows enough movement for comfort and prevent them 
from stepping too far backward or forward. A cement floor 
is the eas:fost 'to keep deian. 

'Dhe stable should be well lighted as darkness is the natural 
breed!ing pl'ace of germs of disease. One window three feet 
square fo1" every two cows will furnish necessary light for a 
stc1Jble. To be effective they must be kept clean. 

The manure should be removed from the stable at least twice 
a day and 'this before milking rtime. A good supply of bedding 
helps to keep the animal dean. Strtaw, saw'dusit or shavings 
ar•e good materials for this. 

If one expects to maintalin a healthy herd of oattle he mus1t 
supply them with plenty of fresih air. The King system of 
ventilation provide1s for a con'tinu1ous change of air without 
exposing the cows to severe drafts. 

Feeds that do not mterf ere with the health of tthe animals 
and do not injure the flavor of the milk are safe to be fed to 
the dairy cow H they ar,e fed wise'ly. Feeds such as rape, 
moul'dy hay, sour silage anid sour beelt pulp cause strong odors 
in the barn and give milk a bad flavor. Such feeds should b~ 
fed after milking. Catton.seed meal and oil meal should be 
fed in moderate quantiities because overfeeding of nitrogenous 
con1centrates ·interferes with tlhe physical condition of the cow. 

rI'he dlairy cow needs a good suprply of pure water, as impure 
water initerferes with her heal/th and therefore may injure the 
qual1ity of the mtlk. 

The cows must be kept clean. If one does not keep his 
cows dean he cannot expect to produce clean milk The cows 
ought to be carded and brusiheid ervery day as a great source 
of contamination is found in the hair and dirt which fall from 
the cows' flanks. The udders and flanks of the cows should 
be w~ped off carefully with a damp doth jusit before milking. 
The milker should wash his hands before mi1lking and draw 
the milk wlith dry hands. The cows should not be milked as 
soon as they enter the stable and hay or bedding must not be 
used immediately before or during the milkiing on account of 
the dust whidh contains a large number of germs. 
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The milk s'h'ould be drawn in a pail that .has a small opening 
at the top as this will prevent some of the dirt from falmng 
into it. Some milk pa!ils are equipped wtith strainers, but t:hey 
are not desirnble because the streams of milk will pound to 
pieces and dlisso1ve any partkles of dirt that happen to fall 
upon the strainer and then carry them through the strainer 
into the milk. 

The milk must not be stmined in the barn. As soon as the 
milk is dra;wn from tthe cow it should be removed from the 
barn to a house reserved for the 'handliing of milk. If a cloth 
strainer is used it must be thoroughly rinsed with col'd water 
and then boiled a't least twenty minutes after each rime :t :s 
used. The milk room should have ,p:len'ty of Eght and venti­
lation. In addition to the ordinary daiiry UJtens~ls there should 
be a small vat or tank of coM water into whkh cans of milk 
or cream may be placed to cool them. A ta.Ible or shelving of 
convenient height for the tinware may be easily provided. 

'Dhe utensiils that have been in con/tact wi,th the milk should 
first be rwashed with h1kewarm water. This removes the casein. 
which might be cooked on if plunged into hot water. For tin­
ware the addition of alkaline powder is desirable. Brushes axe 
preferred to a cloth because they get into the corners and are 
muc!h easieT to keep clean. Afaer being washed the utensils 
should be rinsed with dean water and then scalded with boil~ng 
water or steam, if available. Allow them to dry without wip­
ing as the use of a towel ad:ds many 1thousands of germs to the 
surface of the utensns. Then let them dra,in and dry in a 
dean room, or on a rack outdoors where they are not exposed 
to dust or dirt. 

If one expects the milk to reach the consumer in its normal 
oondi:tron, he should cool it as quickly as possiible after ,ilt t3 

drawn in order to prevent tihe growth of the hac,teria in it. 
Milk that is cooled to fifty degrees will keep a reasonable length 
of time. H the milk is pedldled from a wagon it is best to bottle 
it on the farm. The bottles of milk should be placed in iced water 
until they leave the farm. If ice is availaible t!he bo~tles are best 
packed in crushed ice in boxe1s holdfog from twelve to twenty­
four bottles. A dean covered wagon for peddijing milk is 

19 
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desirable. For 1ong diistances milik should be shipped in re­
frigerator cars and all cans filled with milk should be sealed 
and riemain sealed until they reach the dealer. 

To summarize the conditions necessary for the production 
of clean milk: Be sure tihat the cows are healthy to begin ,w:ith 
and make their surroundings such that they will remain so. 
Feed only clean, fresh foods that will not affieot the health of 
the animal or the flavor of the milk. Prevent the entrance of 
bacteria into t!he milk as far as possible by keeping the cows 
and their surroundings perfiectly clean and sanitary. Cool the 
milk quickly to prevent the development of bacteria which have 
gotten into the milk in spite of the precaut~ons 'taken. 

MY IDEA OF PROFITABLE DAIRYING. 

Br EARL Cu:11ntNT, Good wm High Sohool, Hinckley. 

( Pnize Essay.) 

Profitable dairying depends upon the man, the cow, the farm. 
To be a successful dairyman one must first of all be a good 
buSJiness man; he must be a good general, able to command 
without friction; he must love a cow and know a good one 
when he sees her. 

The cow must be bred for dairy purposes; she must be a glut­
ton for fdod and have the ability to place the greatest good 
from it in her udder instead of on her back. She must not only 
be a good producer of milk, but she must have the power to 
transmiit her own good qualities to her offspring. 

:The farm shou1d be located near a good market; its soil 
should not be too heavy and -it will always be found more profit­
able to buy ,a nm down fatim than one that rs in a high state of 
cultivation; on account of the price this wi'll usually hold tru,~ 
because then the dairyman will have a good market for his ma­
nures and he can plan the buildings to sui,t himself. 

MANAGEMENT. 

The Cow. The cow should be pure bred because she not 
only will be more apt to be a good producer, but her offspring 
will be so much more valuable. She should belong to one of 
the four dairy breeds. The breed sel1ected will dapend first 
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upon the fancy of the dairyman, for no man can succeed wiith 
an animal that he does not like. The breed selected will also 
depend t11pon the line of dairying to be fallowed ; if market milk 
is to be produced, then the coiw that will produce milk that will 
pass the inspector and be produced at the least poss:ible cost, 
shou1d be the first to be conslidered. She will probably be the 
Holtstiein or tthe Ayrshire. If cream or but:ter is the object, then 
the St. Louis \i\llorld's Fair test wouldl indicate that the Jersey 
or Guernsey should have the preference. 

The Stable. The statble should be so located as to save a;s 
many ·s'teips as ,poss~lble and yet not be a fire menaice to the home. 
It •should be so constructed a:s to be easiily kept in a sanitary con­
dition. It should be treated as a kitchen, for such it really is, 
and not be constructed over a manure cellar. It should have 
concrete floors thmughou't; tight gutters to save the liquids 
which contain from 6o% to 65% of the fertility value of the 
droppings of the animal; a continuous manger, low down and 
easily kept clean. It must be kept well ventilated and this can 
be accomplished by a simple piece of thin cloth stretched over 
an opening in the outs1ide of the stable, preferably the south 
s!de. About two square feet per cow of cotton doth, one grade 
better than cheese cloth, has proven satisfactory in countries 
much colder than central Maine. The King system of ventil'a­
tion is very efficient when ipro,per1y adapted. Experiments have 
shown that the dairyman ,can afford to increase the Light in his 
stable up to four square feet of glass .per stall. The tie is a 
matter of individual taste. In large dairy districts •the swinging 
stanchion is almost universally used and g,ives perfect satisfac­
tion when fastened with a chain at each end, and has a good 
fastening device. · 

The, Dairy. The dairy should be conveniently located, aiway 
from all sources of contamina'tion ; there should be a separate 
room for t'he care of the miilk and one for the iwashing of the 
utensils. The building should be made of co~crete; it should 
bt· supplied with pure, running water and have a good drainage 
sysitem. A small ·steam boiler should furnish hot water for 
washing, steam for sterilizfog and heat for the building and it 
is important tha't this boiler be as far away from the milk 
room as possible, in this arrangement. 

Feeding. Most dairymen are paying 'too much of their pro.fit 
tlo the feed deal,er. With a good silo, well filled w1ith eared 
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corn; plenty oif clover hay and, better still, alfalfa hay, and 
some soiling ,crops to supplement the pastures in the hot months, 
only rich concentrates need be purchased tobalance up. 

Why should not the dairyman grow also most iof his grain 
feeds on his own ;farm? They have to be grown on some farm, 
and when he grows them he does not have to feed either the 
rnilroads or the middlemen. Oats and peas make an excellent 
dairy feed and 1W1ork well in any good rotation. Some very fine 
crops of 'Whea,t are also grown in Maine. 

Branch to be Followed. \Vhether we sell whole milk, make 
Lutter, sell cream or make cheese :wiill depend much upon the 
market. However, a few things aside from market should be 
considered. The Kansas Experiment Station tells us that ,when 
we sell whole 1milk we are taking from our farms $6.67 per 
cow per year, in fertifilty; when we sell cheese and feed t:he 
whey it amounts to $3.32 1per year; when we sell cre:am, $1.H 

and but'ter, $.049. If these are facts, and there is no reason to 
question them, then ,we should carefully consri.der them before 
deciding whiat to do with our product. If we are to have profit­
able cows we will have to raiise them. If the other fellow raises 
them he keeps t:hem, as we do. Thiis is becoming more and 
more a fact as cow testing associations ,become more prevalent. 
IL we raise good calves we mus't have skim-milk as at least a 
part of their ration. At the present price of butter it would 
seem to hold out the g,reatest inducemen'tiS to the dairy farmer. 
Whether he s·houl,d have hrs home ,creamery and make up h'is 
own product will depend upon the size of h~s family arrd the 

_ hired help question. If he sel'ls cre1am ;to a creamery and gets 
s~im-milk back he is very apt also to bring back bovine tuber­
culosis with it and had much ·better have a cream separator and 
have his milk at home to feed while it is 1warm; th'i,s meit:hod 
much decreases the load to be hauled and the number of times 
per week that h~ haJs it0 go to the factory. 

'Do summarize, then, imy idea of profiitable dairying, it will 
combine the ,up-to-date man who has selected the best breed 
for his ,cond~tions ; treats the cow and not the herd as the u1.11i1t ; 
studies each ,oow and her needs, weighs each mess of mi'lk, 
keeping a recorld of !it, studying ,it carefully and feeding ac­
cordingly, the last 1possiible pound of which food has been pro­
duced at home; sellfog in ,a retail market where possilble, and 
one who is happy and contented with hds lot. 
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PRESENTATION OF PRIZES. 

First prfae, gold 1watch; second, silver watch; third, fountain 
pen. 

DR. L. s. MERRILL. 

It has been a very 
1
gireat privilege to li1s.ten to .the splendid 

papers prepared and read rby these young men. All of us. have 
taken pleasure -in offering the inducements to bring out the best 
thought, the best effort, of the young men in the state who are 
studying agriculture in secondary schools. While these prtizes 
v,ill have value in themselves to these young men, when they 
.see them they will think of this association,- of the membership 
from which they came, and, boys, to my mind the great value 
-of these rnwards will be the result of the effort you have made 
to win them. You must remember that the World is full of 
need of straight thlinking, swif't act,ing and: efficient working 
men. You are now getting your training, and while Earl Smith 
in sipeaking of knowledge made the comment that "Knowledge 
i~ poweir," .we must couple with it just a little qua:l'ification. 
Th1at is an old statement, buit a man may have knowledge anrl 
never be able to use i1t, ,so ,that knowledge and the aibil:ity to use 
knowledge, ,i:s power. You are getting y10ur traiining, and the 
thing you want along with th:at training is the aoiH1ty to use the 
knowledge you geit. In otiher words, rt ;must he prac'tical, it 
must be useful. You must know the why of things. You are 
just beginning to fasten upon your minds this fact, that a,gri­
culture is n10t the sort of Mt-or-miss, gues1swork proposit:ion 
that you have some1times thought it was; that it is buirt upon 
exact laws; that sdence is the tool the farmer has today, if he 
can aipply it. 

It is a very great pri:vilege to be selected by this association 
to present thes1e tokens to you and I shall do so with satisfaction 
know,ing that they are worthily bestowed, that you have earned 
them. And we present them with the hope that this is just 
the beginning; thatt you wm unders:t)and that these watches 
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mark time and that time is an element that cannot be wasted 
too much. A'S young men in the fitlting schools of the s·tJatc, 
you are .spending your time in the school roam and you are 
spending iit in the ac1tivities of the school which to my mind are 
important to any young man; for life ·in its beginning or at 
any period of time is not :made up entirely of work and a't the 
same time y,ou .must use it to fit yourself so that you may do 
things of real value in the world. You know when we ·are 
young we are always dreaming of the bi,g things we are going 
to do; and the young man or young woman who fits himself 
or herseH to do the big t:hing,s, can and' will do them. 

Earl Smith, this is not the firs,t time you have won a prize. 
You began by exhiibitling corn, and ,by invariably taking away 
a prize, usuai1'1y a first one; you foilowed that by taking the 
firsit priize at a judging ,contest. It is wiith very great pleasure 
that I present to you this token, not as a reward for what you 
have done here, but as a s1timulus to do better. All of you 
ought to -remember that the better fotted you are to do life's 
work the better you will be aible to do it. 

Mr. Seekins, I have not had the pleasure of knowing you 
very long. I know you have come from a school where they 
are just beginning ,to teach a,griculture, and the fact that you 
have the aimbiition ,and the wiLl and the power to present a 
paper that is worth thlis gift, ought to make you feel proud of 
this token ,that ·is now presented to you. I hope it will be a 
stimulus to the other boys coming from Somerset. Somerset 
county is my home and I am deilighted to know that a boy 
from Somerset has 1won this prize. 

Now, Earl Clement, this is jus:t a little differen:t sort of d. 

prize, bu1t I do nolt 1thiink it i1s 1worth less betiau!Se with it you 
may wr1i·te .another essay another year that will w'in the first 
prtize. I hope you ,wi,11 do it. I hope you will jus:t let this 
s.erve as a ,token df whiait you ,can do if you fit yourself righfly 
for it. 
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FRIDAY MORNING, DECEMBER 5. 

BUSINESS MEETING OF MAINE DAIRYMEN'S 
ASSOCIATION. 

The following officers were presented by the nominating 
commhtee and elected by the assiociation for the ensuiing year·: 
President, H. G. Beyer, Jr., Portland; vice pre1sident, H. M. 
Tucker, Canton; secretary, Dr. L. S. Merrill, Orono; treasurer, 
Rutillus Alden, Wiintihrop; trnsitee, E. E. Harris, Skowhegan; 
delegates to MaJine Feldenation of Agricultura,l Associations, 
H. G. Beyer, Jr., A. C. Pope, Mancheslter; v,isiting member to 
the CoUege of Agricult11.1re, L. C. Holston; mem\ber of Experi­
ment Station Council, R. Arden. 

The commi!titee on res'Olutions presented the following: 
Resolved, That the committee on barns be conlf:inuedi as a legislative 

committee on barns at the Sitate University; rt:hait ,this association recog­
nizes that new barns at the Univ,ersity are an imperative necessity, for 
the proper continuatiion of .the work of ,the University in agricu]ture; 
that rthe provi1s1ion £.or new bam1s ,should be adequate in amount to secure 
not only the neces1sary spa,ce, but also modern, up-to-date melthods of 
arrangement -and constru1c.ti9n, ·so that the resulting structure may serve 
as a model showing the present state of knowledige as to the best methods 
of barn construction and arrangement. 

Resolved, That this association give its hearty ,supipont ito ,the effort to 
secure aid from the Fed,eral Governmen',t for the support of extension 
work in each state, under the dfrection of the College of .Aigriculture 
and that therefore we urge 1the ,passage by the Congress, of the United 
States of the so-called Lever Bilil, her,eby reaffi11ming lthe iposition which 
the as,sociia:tion ha,s consiskntly mainltained in the 1past. 

Resolved, That we believe the joint meeting of the :Maine Dairymen's 
Associaition and the Maine Seed Imp1rovement Association has· been a 
great success, and we favor !the continJUation of ,these union gatherings~ 
and thait: ,we believe it woulld be for the best interest of the agricultural 
organizations of the staite if as many as possible of these should unite 
in these winter meetings. 

Resolved, That 11:his association desires :to ex,press its hearty approval 
and appreciation o.f the county demonstration work which is being car­
ried on under the direction of the CoHege of Agriculture and that we 
would strongly urge the desirability of extending thi,s work as rapidly 
as possible to o:ther counties in the state. 
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Resolved, That especial commendatory mention be made by this asso­
ciation of the splendid exhibition of dairy machinery anld supplies shown 
iin conneotion with 1this meeting. ,The value of such a .showing of the 
most up-to-date aippliances for carrying on the bu-sinesis o.f dairying can 
hardly be over-esitimated. We appreciate the efforts of the dea!lers in 
agricultural machinery and sU[)p,lie·s to make .this exhibit of real va1ue, 
and exipress the hope that ilt may be profitable to them as well as to us. 

We desire also to commend especially the splendid: exhibit of dairy 
.. products,-milk, cream, butter and chees·e, and the exhibi't oif seeds, in 

which many of our leading farmers have co-operateid. We believe that 
these exhibits consti,tute one of •the most impor,tant features of the meet­
ing and ithat ,every effort should be made to extend this feature at foture 
meetings. 

!Resolved, That as an association we appreciate the 1splendid hospitality 
of the ciity of Lewi1s1ton and 1the Lewislton Chamber of Commerce in the 
manner in which they have entertained this convention, and that we 
desire to expreS1s our thanks by 1these few words, assuring the people of 
Lewiston that we shaJil continue to exipress our a.ppreciation of 1their 
hospitaliity after we have left the dty. We look UJpon 1Lewiston as our 
city none the less because the majoriity of us ltive in other parts of the 
state. We appreciate the courtesies ex,tended by the ,press, and the rail­
roads and the individu~l courtesies of the people of <the city. 

AiUBBRT E. HODGES, 
L. C. HOLJSTON, 
iRfAYMOND P,EiARL, 

Committee. 

On motion of Dr. L. S. Merrill, voted that the report be ac­
cepted and the recommendaltions adopted. 

A preserrtJat'ion was made by Hon. John M. Deering of a 
gold headed cane to Benjamlin Tucker, one of the veteran dairy.­
men in the .sfate ,who has been long connected with the Asso­
ciation. The remarkis of Mr. Deering were very appropriate. 

On behalf of the ladies Mrs,. W. G. Hunton presented to 
Mrs. Tucker a beauitiful c,ream ladle. 

Vdted to adjourn. 
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BUSINESS MEETING OF MAINE SEED IMPROVE­
MENT ASSOCIA,TION. 

REPORT OF VISITING COMMITTEE TO UNIVERSITY OF MAINE. 

Your commit'tee was at Oriono many times during the year, 
and owes much to the heads of the different departments for 
the courtesy ex1tended to him on al'l occas·ions. The citizens 
of Maine should, as individuals, geit in closer touch with the 
splendid work being done there for the advancement of Maine 
.agriculture. The work in Prof. Simmons' department, in arti­
ficial drainage and in increiaised hay produdion is of much 
interiesit. I deem this branch of agricul1ture to be the most im­
,portant factor in ,the fuiture development of our state. 

Another pleasing fealture of the work for the past year has 
been in the Animal Husbandry department. Although the 
dairy herd is. kept for demonsitr1ation and class work, it has 
been more than self suppor:t1ing. The insltmction and efforts of 
the College to impress on the farmers of Maine the great value 
of seed selection were not only the prime factors in forming this 
2ssociation but have made its existence possible and will control 
its future developmen!t. ' With this thought in view let us indi­
vid:ua:Uy keep in close touoh with thei1r efforlts and not be satiis­
fied with a report once a year from any member, but keep in 
mind that the faculty are ready and anxious to receive vis,itors 

'and recommendations; that in this way more than any other the 
great diversified in'l:eresits of Maine can be better understood 
and ,benefited. 

W. G. HUNTON. 

'This report was acce:pted. 
A committee for the nomination of officers for the ensuing 

year was .appointed by the Chair, as follows: Dr. L. S. Merflill, 
C. R. Leland, Dr. C. D. Woods. This •committee reported the 
follo;wing: President. L. C. Holston, Cornish; vice president, 
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R. L. Copeland, Brewer; secretary, C. R. LeLand, Augusta; 
treasurer, C. M. White, Bowdoinham; executive committee. 
Guy C. Porter, Houlton, R. L. Copeland, Brewer, Frank Low­
ell, Gatrdiner; H. M. Vv ood, Bangor; member Experiment ,Sta­
tion Council, W. G. Hunron, Cher,ryfidd; visiting member t,0 

College of Agriculture, C. S. Mdntire, Waterford; representa­
tives to Maine Federation of Agt1icul1tural Associations, L. C. 
Holston, W. G. Hunton. 

Voted, that the secretary be instructed to cast one ballot for 
all the officers nominated. 

The following reporlt was presented by the committee on 
resolutions: 

Resolved; That ,the joint meetings of .the :Maine Seed Improvement 
Association and .the 1Maine Dairymen's Asisociation have been a grand 
suoces•s, a:nd that joint meetings of these associations and such 10thers 
as may be working ~long similar 'lines would be of the greatest value to 
the agricultural interests of ,the s'tate. 

Resolved; That the Maine 'Seed Improvement Association endorses the 
county demonsrtration work as 1carried on under the ,direction of the 
College of Agriculture, and that we would strongly urge ,the desirability 
of extending this iwork as fast as possible to other counties in the sitate. 

Resolved; Tha1t thi1s ia!s•sociation g,ive its hearty support to the effort to 
secure more aid from the Federal Covernmen't for ,the sup-port of exten­
sion work in 1the State, .under the direction of the !College of Agriculture 
and thart: iwe therefore urge the ipassage by !Congress of the Lever Bill, 
for extension work, hereby reaffirming the pOlsiition which the associa­
tion ha1s cons1is,tent,ly maintained in the past. 

Resolved; That the as,sociation endorse the work of 1the Federal Gov­
ernment in its study of ip01tato disea,ses in the state and that the associa­
tion encourage this work in every way .pos1sible. 

Resolved; That the associa,tion take some action to disreourage the 1sale 
of ipotatoes for s,eed which are infested with "blackleg" or other infec­
tious potato diseases. 

Resol71ed; That the ·Seed Improvement Associaition make a more thor­
ough study of varieties and •srtrains., in relation to the localities :in which 
they are grown and their disease res,istant qu1aEties; and that the propa­
gat,ion of such vari,eities, when found, be encouraged. 

Resolved; That the executive committee of the 1Miaine 1Seed lmprove­
ment Association make a study of the seed market and its demiands, and 
that plans be drawn up for producing s.eed whi,ch i1s wanted by the 
market, in quantities ,to ,temipt the buyer. 

Resolved; Thait ithe association aiprprecia.tes the efforts, of the Lewiston 
Chamber of Commerce the citizens of Lewiston, the press, ithe exhibitors, 
and all others who have assisted in making this meeting siuch a suocess. 

'E. E. PH'HJBROOK, 
H. M. WOODS, 
L. C HODS1T0N, 

Committee on Resolutions. 
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Voted, that the report be accepite'd and the recommendations 
adbpted, and that a vdte of tihanks be extended to the committee. 

C. R. Leland. In regard to the committee on constitution, 
it is the decision of ,the commit'tee that no change should be 

· made this year. If the association, or any of the member~, 
des•ire a change, it can be agitated du11ing this present year and 
the cihange made a:t the next mee1ting. The members should 
bear this in mind and rbe thinking whether any changes in this 
conS'tJi:tution should he made. 

Mr. Porter. I am not entirely satisfied with the report of 
the comm:ittee. It seems to me that it is not progressive. Every­
thing considered, it may be a wise conclusion to come to, but 
we must remember thaJt we are stewa·rd's, in a way. vV e receive 
the fund from the state and we are under .some obligation. W'e 
have had a .period of education afong these lines. This matter 
has been ag,itated in the papers and the ,pres.s of the state for 
three or four years, and the ,people are waking up. N aw it 
seems to me. that ,we oug;ht to make progress. I was really in 
hopes that some recommendations would come from this ,com­
mittee to govern us in our work. As a member of the execu­
tive commi.1.ttee I am sure I :want to do whia,t is wise and. right, 
and pu1t this where it 1wou,l!d be of the greatest benefit to all. 
Personally I do no!t care for the endorsement of the association, 
as I have been unatble to furnish an the seed I cou1d sdl. I 
have had to cancel orders and send back c:hecks: bu1t we are 
under Olbl,iga:tions to the people and we need to move forward : 
in just what way I do not know, but it has occurred to me th'at 
this association in order to be enduring and amount to some­
thing must' work ,into the hands of those who propose to be pro­
ducers of seed. I feel very grateful to those who have insti­
gated this movement and started' it. It is a great thing for the 
state of Maine; but these gentlemen have atbout all they can 
a'ttend to and it is now the duty of us farmers to see that it is 
carried .on 1and 1perf octecl. Our opportunity lies afong that l'ine. 

Mr. White. In rela1tion to the resolution that was offered in 
regard t:o the adlopfiing of plans for seed to be sold through the 
association, moslt of us realize that it is an almost imposslible 
matter to get out a definite plan in a company of 12 or 15. It 
seems to me ~hat if we should recommend to our executive 
committee that they take up that part of the report of our com-
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mittee on resolutions at an earty date and make plans to secuire 
se,ed so that at our next meeting we will be in a position to 
offer this seed to our members, it would .be a good thing. That 
seems to me a proper way to get at some definite plan to make 
th-is a grieat success so that it will be on a large enough scale for ' 
the members to reap some benefit from it. It would have to be 
discus,sed by a smaller body ~h1an we have here. 

I move that the executive committee go ahead and not only 
plan but take some means of executing it, during the year. 

F. S. Adams. I want to say that we h'ave formulated some 
plans ,which I wish to present to this association. During this 
las:t year Mr. Leland and myseH, with the assistance of Mr. 
Mitchell of Freedom Academy, have inspected 50 or 60 farnns. 
\Ve took ·the farims where we knew the men were pretty good 
seed growers. We had in mind not so much to help the men 
wh:o are ,r:a'isring seeds, for as a rule those men ,are able to take 
care of themselves, but we wanted to help the great majority of 
farimers who want to buy seed. We found out in our investiga­
tions thra:t the potato si'tuat~on ,was better taken care of than any 
other one of the seed propositions. We found quite a few 
farmers doing good work ra1s;ing seed ,potatoes; .but when we 
caJ111e to the gralins, we did not find &o good conditions. •We 
did not find so many men who were making a speciallty of 
raisinrg ,grains for seed. Mr. Copeland is raising seed. oats, but 
very few others are doing anything .in this line. In inspecting 
thes,e farnns we ,had in view finding ouft: what the men were 
<laing. For instance, if they had been raising one kind of seed 
for a nurnlber of years, ,what the average yield hasf been for 
those years, .and a}so if the seed ,was absolutely clean from for­
eign seeds. We found quite a few farms where the farmers 
had been rais'ing a cerbin kind of oats for four or five yeain, 
:and were raising S'Offie rgood seed which was absolutely clean of 
weeds, and we found other farms where this was not so. What 
we had in mind was getting out a catalogue this coming winter, 
putting in a Hst o'f those farmers who are raising seed that we 
knaw to be abs,olute1y clean, from personal inspection. We 
have been sendfog out cfrcu1ars for returns,, and have a state­
ment from the men who have been growing these seeds, as 
to how long they h'ave been raising them, and what the average 
yield has been for five years if they have been raising them for 
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that length of time. Of course we cannot fix any prices, we 
can only indkate parties with whom the farmers can correspond 
and· be assured of ge1fting some good seed providiing the men 
are honest, and we bel\ieve the most!: of our seed growers are 
honest. We thoughit we would make a small ·beginning along 
t}:le liine we have indicated, but we do not want to do it without 
the approval of this ,association. Vv e wouM like to have some 
suggestions in regard ito ,the matter. 

Dr. Merrill. I have known something of the work the De­
pairtmen't is doing a1on.g this line and ceritainly it is a work that 
we must all commend. It is a splend~d thing to do. I do not know 
just what sort of a 1pu1b1ioation they have in mind, whether it 
is to be pu:bliis:hed by the Seed Improvement Association ,or the 
Deipartmen1t of Agriculture, but I would like to speak just for 
a moment from the s1tandlpoint of the ,ass.ooiation. An asso­
cfation ge'ts credit, gets standing, gets influence and reputation, 
through what it does as an association. lt seems to me that 
what this association needs is ito ,carry out the ,idea thlat I know 
the executive cammtttee have in mind, of placing this associa­
tion on the marke1t, so that its name,-the name Seed Improve­
ment h9sociaition or whatever name it bears, will be worth 
something to its mem1bers. 

Now the Cdllege of Agriculture might get -out a Bulletin. 
We have an aS1sooiation of Maine Agricultural S1tudenrts, ,we 
are growing seed, and we might i,ssue a bulletin that would give 
the information, but that will not help the Maine Seed Improve­
ment Association. I think .it is a ,splendid .thing that the Depart­
ment of Agriculture ,and College of Agriculture shal'l g,ive in- . 
formation broa·dlca:st to the farmers of the state, buit just whlat 
the executive committee musft: consider is, whether this matter . 
shall not be !l)Ut into the hands of a committee ·th1at shaU be 
empowered . to ad and place thii:s association on the market so 
that the ,assoda\tion i'tseM shall carry an adver:tisement of some 
sort to the people of the sitate and make an inducement to the 
f.aiimers to become members. I think Brother Adams will agiree 
wi·th me that this is buisines1s and ,that I am not criticizing his 
work. I want to see the motion made by our treasurer carried. 

Mr. Adams. I w.as not opposiing the motion by any means; I 
am very much in favor of it. I wanted you to know whait we 
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have been trying to do. We will give the associat,ion all the 
information we have and i_f they want to go ahead we will be 
very glad to have them. 

Dr. Merrill. I ,would suggest that the ,executive commiittet: 
request the reipresen:tatiive of the Department engaged in thi.-; 
seeid improvement work, who haippens to be our secretary, to 
make a written repor1t of the result of his inspections to the 
executive comm'ittee. 

Voted, that the executive commrtitee of the asisociation be 
empowered and directed to put the Seed Improvement As·socia­
tion upon a business basis. 

Dr. Merrill. I woukl like to move tha't the executive com· 
m'ittee ·request the members of the Department who make in­
spections to make to them a written report of the results of 
thelir inspections. It is underistood th1at the Deiparltment of 
Agriculture has a fund of $3,000 for the encouragement of 1this 
sort of _work, together witth some ot'her lines, and we have 
elected as our secreftary the man who is engaged in the w'Ork. 
It ,seems tJo me the execut·ive committee would have informatio11 
of 1tremendous value if t:heJY could have a written report of the 
man who inspects the f1anus. It is absolutely essential that the 
executive comm1ifiee, in order to ,put thi1s thling .where we ex­
pect them t!o, shall have some firsit hand knowledge. 

Mr. Leland. Any 1informa1tion we m'alY have in the office we 
expect to pas1s on to the executive commilttee for the use of the 
association. I sihall be pleased to do ,whatever I can in he1ping 
the executive committee ipfan the work for next year. I th'ink 
the motion is not exaictly necessiary. In regard ito this catalogue 
or Iislt of seed that ,i1s to be put out, I think Mr. Adams ma:cle 
it quite clear thait ,we are only doing th:is ,until such time as the 
association is in a position to put out a catalogue under it5 
own rraime. It was our de.s·ire to put omt this, catalogue to 
assist in selliing th1is seed, wi(th the a:s1s'i'S1fance of the associa­
tion, and give it the credit for growing the seed. The asso­
ciation should, as soon as i,t is in a posii-tion and has funds to 
do iit, put out a ca:talogue of the ,seed grown by itis mem:ber5. 
Thii1s was merely a beg,inning, a s,tairt in ,the right direction we 
hope. 
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Mr. Adams. Some of the farmers have just got through 
threshing their grain and it may take a few weeks to get in 
all the data. Of course this society wants the whole of it, and 
for that reason it may be late before they get the information. r 

Dr. Woods. There is one other thing I would like to men­
tion. While this association is represented on the Experiment 
Station Council and in that way is somewhat in touch with the 
work the Station is doing in breeding seeds, it seems to me 
that in some way the executive committee ought to keep in 
closer touch with us, and if any of this seed that we are breed­
ing is used that they want to distribute among their members 
they ought to get in touch with us so that they can get this 
seed. We always do have surplus seed and we shall have some 
this year. I presume they are interested in the growing of oats, 
and we have more than 40 plots growing in the season, at High­
moor. It seems to me that if we want to learn something about 
growing oats Highmoor Farm is about the best place we can 
visit. We shall be glad to have a Field Meeting at Highmoor 
Farm in the summer; we can always get railroad rates. 
Wouldn't that be a good suggestion to pass on to the executive 
committee? 

Mr. Porter. I wish to -thank Dr. Woods for this suggestion. 
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OFFICERS OF AGRICULTURAL SOCIETIES. 

NAME OF SOCIETY. President. I P. 0. Address. l Secretary. I P. 0. Address. Treasurer. I P. 0. Address. 

Maine State Agricultural. ......... B. J. Libby ........ Oakland ......... J. L. Lowell ....... Auburn ......... T. F. Callahan ..... Lewiston. 
Eastern Maine Fair Association .... F. 0. Beal. ...... ·-· Bangor .......... S. P. Emery ....... Bangor .......... A. S. Field ......... Bangor. 
Central Maine Fair Co ............ L. G. Bunker ...... Waterville ....... R.M. Gilmore ..... Waterville ....... L. G. Whipple ..... Waterville. 
Maine State Pomological .......... W. H. Conant ...... Buckfield ........ E. L. White ....... Bowdoinham ..... Thos. E. Chase ..... Buckfield, R. 2. 
Androscoggin County ............. F. A. Pike ......... East Livermore .. C. D. Dyke ........ Livermore Falls .. H.F. Jones ........ Fayette Corner. 
Androscoggin, Greene Town Fair As-

sociation ...................... L. C. Mendall ...... Greene, R. F. D. 2 W. L.Mower ...... Greene, R. F. D. 1 B. P. Rackley ...... Greene, R. F. D. 1 
Aroostook, Northern Maine Fair As- · 

sociation ...................... J. Frank Guiou ..... Presque Isle ..... Ernest T.McGlauflin Presque Isle ..... John E. Bishop ..... Presque Isle. 
Aroostook, Houlton .............. Nathaniel Tompkins Houlton ......... Fred N. Vose ....... Houlton ......... Roland E. Clark .... Houlton. 
Cumberland County .............. Chas. W. Chaplin ... Gorham ......... C.H. Leighton ..... Cumberland Mills Harry C. Palmer ... Gorham, R. F. D.l 
Cumberland Farmers' Club ........ A. W. Stanley ...... Cumberland Ctr .. Willard Wilson ..... Cumberland Ctr .. Willard Wilson ..... Cumberland Ctr. 
Cumberland, New Gloucester a n d 

Danville .............. : ....... F. H. Gray ........ New Gloucester ... J.P. Witham ...... New Gloucester ... George C. Jordan ... Upper Gloucester. 
Cumberland, Freeport Poultry Ass•n David W. Scribner .. Brunswick ....... George P. Coffin .... Freeport ........ Louis E . .Curtis ..... Freeport. 
Cumberland, Little Righy Park .... Sumner 0. Hancock Casco ........... Ernest U. ArchibaldlWest Poland ..... Leland H. Poore .... Webb's Mills. 
Franklin County ................. B. F. Weathern .... Farmington, R. F. Geo. D. Clark ...... Farmington ...... Geo. M. Currier ..... Farmington. 

D. 
Franklin, North .................. E. Dill ............ Phillips ......... J. I. Harnden ...... Phillips ......... A. W. Davenport ... Phillips. 
HancockCounty ................. F. P.Merrill ....... Bluebill ......... G. F. Candage ..... Bluebill Falls .... M. R. Hinckley ..... Bluebill. 

Hancock, Eden .................. Charles L. Shand ... Bar Harbor ...... Leon L. Smith ..... Salisbury Cove ... Charles F. King .... Eden. 
Hancock, North Ellsworth ......... John McNamara .... Ellsworth, R.F.D. H. Fremont Mad- Ellsworth, R. F.D. Asa C. Flood ....... Ellsworth Falls. 
· 3. docks 3. 
Kennebec, South ................. L. H. Ford ........ Whitefield ....... Arthur N. Douglas .. Gardiner ........ Jasper S. Gray ..... Windsorville. 

Knox, North .................... E. E. Thurston ..... Union ........... H. L. Grinnell ...... Union ........... Geo. C. Hawes ..... Union. 
Lincoln County .................. Leslie Boynton ..... Jefferson ........ J. A. Perkins ....... Nobleboro ....... Harvey E. Winslow. Damariscotta. 
Lincoln, Bristol. ................. Emery P. Richards. Round Pond ..... J. Wilber Hunter ... Damariscotta .... C. B. Woodward .... Damariscotta. 
0 xford County ................... W. J. Wheeler. . . . . So. Paris ........ W. 0. Frothingham So. Paris. . ..... W. 0. Frothingham So. Paris. 
Oxford, West .................... A. R. Hill ......... E. Brownfield .... B. Walker McKeen Fryeburg ........ A. D.Merrill ....... Fryeburg. 
Oxford, Androscoggin Valley ....... W.W. Rose ....... Canton .......... 0. M. Richardson .. Canton .......... W. S.Marble ...... Dixfield. 
Oxford, North ................... Charles T. Poor .... Andover ......... John F. Talbot ..... Andover ......... R. A. Grover ....... Andover. 



Oxford, Western Maine Poultry As-
sociation ...................... A. E. Shurtleff ..... South Paris ...... E. P. Crockett ..... South Paris ...... D. H. Bean ........ South Paris. 

Penobscot, Weg,t_ ................ E. M. Atkins ....... Dexter, R. F. D. 3 E. E. Colbath ...... Exeter .......... F. C. Barker ....... Exeter. 
Penobscot, North ................ H.B. Lewis ....... Springfield ....... I. R. Averill ....... Prentiss ......... 0. A.McKenney ... Springfield. 
-Penobscot, Orrington ............. C.H. Chapman .... So. Brewer, R. F. F. Elmer King ..... So. Brewer, R. F. F. Elmer King ..... So. Brewer, R. F. 

D. 1 D. 1. D. 1. 

Penobscot, Bangor Poultry Ass'n .. F. G. Bishop ....... Bangor, R. F. D. 8 Cyrus S. Winch .... Bangor, 144 Exe. Cyrus S. Winch .... Bangor, 144 
· St. St. 

Exe. 

Piscataquis County ............... C. W. Brown ....... Dover ........... E.C.McKechnie ... Foxcroft ........ A. J.McNaughton .. Foxcroft. 
Sagadahoc County ................ Daniel Brown ...... Gardiner, R. F. D. Edwin C. Patten ... Topsham ........ Lyman E. Smith ... Brunswick. 

13 
Sagadahoc, Richmond Farmers' and 

Mechanics' Club ................ Henry F. Smith .... Richmond ....... N. H. Skelton ...... Richmond ....... Wm. R. Fairclough. Richmond. 
Somerset County ................. B. F. Burns ........ Madison ......... J. F. Withee ....... Madison ......... J. F. Withee ....... Madison. 
Somerset, East ................... A. W. Miller ....... Hartland ........ H. H. Coston ...... Pittsfield,R.F.D. 2 A. K. Libby ....... Hartland. 
Somerset, Central. ............... C. W. Day ......... Skowhegan ...... S. H. Bradbury .... Skowhegan ...... J. W. Folger ....... Skowhegan. 
Somerset, Embden ............... G. G. Palmer ...... North Anson ..... Chester K. Williams North Anson ..... D.S. Witham ...... Solon. 
Waldo and Penobscot ............. Frank A. Littlefi~ld Brooks .......... F. H. Putnam ...... Monroe .......... C. M. Moore ....... Winterport. 

Waldo, Unity Park Association .... J. H. Campbell ..... Plymouth ....... E.T. Reynolds ..... Unity ........... E.T. Reynolds ..... Unity. 
Washington, West ................ A.H. Chandler ..... Columbia Falls ... Wm. N. Dyer ...... Harrington ...... E. V. Coffin ........ Harrington. 
Washington, Calais Fair Ass'n ..... W. L. Eaton ....... Calais ........... Thos. J. Doyle ..... Calais ........... E. C. Short ........ Calais. 
Washington, Princeton. . . . . . . . . . . . John B. Mercier .... Princeton.. . . . . . . Irvin R. Sprague . . . Princeton. . . . . . . . Eugene M. Richards Princeton. 
York, Shapleigh and Acton ........ Clarence A. Butler .. Acton ........... Fred K. Bodwell ... Acton ........... Geo. T. Crediford ... Shapleigh. 
York, Cornish Agricultural Ass'n ... 0. W. Adams ...... Cornish ......... Wm. R. Copp ...... Cornish ......... Sam'l G. Sawyer .... Cornish. 
York, Berwick Poultry Ass'n ...... W.W. Brooks ..... Berwick ......... A . .C. Brooks ....... Berwick •........ A. C. Brooks ....... Berwick. 
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ANALYSIS OF EXHIBITION. 
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Maine State Agricultural ........................ 130 60 220 38 240 36 
Eastern Maine Fair Association ..................... 67 30 87 5 - -
Central Maine Fair Co ........................ 174 149 243 12 381 67 
Maine State Pomological ..................... - - - - - -
Androscoggin County ......................... 8 2 10 36 32 2 
Androscoggin, Greene Town Fair Association ... 48 4 36 19 18 -
Aroostook, Northern Maine Fair Association .... 207 78 132 36 6 -
Aroostook, Houlton ........................... 101 57 105 36 4 13 
Cumberland County .......................... 99 14 37 36 139 4 
Cumberland Farmers' Club ................... 7 8 17 13 32 8 
Cumberland, New Gloucester and Danville ....... 42 7 22 40 18 -
Cumberland, Freeport Poultry Association ...... - - - - - -
Cumberland, Little Rigby Park ............... 8 - - 9 42 6 

~~:~tll~.~~:it ·.: : : : : : : : : : : : : : : : : : : : : : : : : : : 90 59 189 206 298 44 
76 9 24 95 164 9 

Hancock County ............................. 29 2 - 46 56 4 
Hancock, Eden .............................. 6 2 7 3 - -
Hancock, North Ellsworth .................... - 5 14 7 - -
Kennebec, South ............................. 35 5 6 18 74 4 
Knox, North ................................. 32 12 20 31 96 7 
Lincoln County .............................. 34 4 10 20 52 9 
Lincoln, Bristol .............................. 19 - - 17 30 2 
Oxford County ................................ 89 52 122 112 116 6 
Oxford. West ................................ 75 15 75 70 220 23 
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Oxford, Androscoggin Valley .................. 47 16 62 30 92 5 15 220 2 10 75 
Oxford, North .............................. 30 4 8 12 20 8 12 64 28 20 12 
Oxford, Western Maine Poultry Association ..... 645 
Penobscot, West ............................ 46 24 64 49 36 54 174 50 25 150 
Penobscot, North ............................ 19 4 28 5 37 
Penobscot, Orrington ........................ 7 1 4 2 4 11 2 12 
Penobscot, Bangor Poultry Association ......... 
Piscataquis County .......................... 37 7 22 35 6 30 100 6 15 19 
Sagadahoc County ........................... 78 45 268 73 124 26 536 124 60 495 
Sagadahoc, Richmond Farmers' and Mechanics' 

Club ..................................... 21 1 5 26 4 18 54 3 10 
Somerset County ............................ 29 7 16 35 32 20 7 117 78 31 
Somerset, East .............................. 22 2 8 8 6 5 29 7 11 59 > Somerset, Central ........................... 35 8 28 35 32 4 107 93 18 250 z Somerset, Embden .......................... 11 4 12 2 7 25 > Waldo and Penobscot ........................ 58 19 87 42 78 21 40 287 62 5 49 t"4 
Waldo, Unity Park Association ............... 87 10 46 45 20 10 36 167 25 15 100 i< 
Washington, West ........................... 23 10 24 23 36 6 99 61 25 41 Ul 

H Washington, Calais Fair Association ........... 24 11 14 24 10 59 6 200 Ul 
Washington, Princeton ....................... 4 1 2 17 1 21 12 5 

0 York, Shapleigh and Acton ................... 5 12 80 14 106 3 1 18 l'rj York, Cornish Agricultural Association ......... 30 13 37 31 90 8 5 184 28 20 75 
York, Berwick Poultry Association ............ 438 ti1 ---- ------------- -------------------- -------- :>< 

1,989 761 2,107 1,406 2,678 362 1,324 7,658 1,627 697 6,283 II: 
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NA.ME OF SOCIETY. 

Maine State Agricultural. .................. . 
Eastern Maine Fair Association ............. . 
Central Maine Fair Co ............••......... 
Maine State Pomo logical. .................. . 
Androscoggin County ...................... . 
Androscoggin, Greene Town Fair Association .. . 
Aroostook, Northern Maine Fair Association .. . 
Aroostook, Houlton ........................ . 
Cumberland County ....................... . 
Cumberland Farmers' .Club ................. . 
Cumberland, New Gloucester and Danville .... . 
Cumberland, Freeport Poultry Association .... . 
Cumberland, Little Rigby Park ............. . 
Franklin County .......................... . 
Franklin, North ............................ . 
Hancock County .......................... . 
Hancock, Eden ............................ . 
Hancock, North Ellsworth .................. . 
Kennebec, South .......................... . 
Knox, North., ............................ . 
Lincoln County ........................... . 
Lincoln, Bristol ........................... . 
Oxford County ............................ . 
Oxford, West ............................. . 
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xford, Western Maine Poultry Association .... 
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ANALYSIS OF AW ARDS-Continued. 
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Maine State Agricultural. ................... $296 00 $480 00 $260 00 $284 00 $32 00 
Eastern l\1aine Fair Association .............. 135 00 305 00 86 00 106 00 -
Central Maine Fair Co ...................... 272 25 555 50 34 00 261 50 95 50 
Maine State Pomological. ................... - - - - -
Androscoggin County ....................... 6 00 22 00 69 50 4 00 -
Androscoggin, Greene Town Fair Association .. 2 50 3 50 4 50 - 10 00 
Aroostook, Northern Maine Fair Association ... 4~6 00 849 00 65 00 162 00 -
Aroostook, Houlton ........................ 308 00 719 00 85 00 139 00 -
Cumberland County ........................ 49 00 52 00 40 00 35 00 42 00 
Cumberland.Farmers' Club .................. 11 00 15 00 13 00 5 00 14 00 
Cumberland, New Gloucester and Danville .... 11 00 33 50 34 75 10 00 14 00 
Cumberland, Freeport Poultry Association ... - - - - -
Cumberland, Little Rigby Park ............. - - 18 00 - 17 00 
Franklin County ........................... 113 50 189 00 108 50 122 00 100 00 
Franklin, North ........................... 9 25 16 90 24 85 41 00 4 50 
Han cock County ........................... 10 00 - 62 75 10 00 17 00 
Hancock, Eden ............................ 4 50 15 25 3 00 - -
Hancock, North Ellsworth .................. 15 50 14 50 14 00 - -
Kennebec, South ........................... 14 50 8 25 20 50 11 50 22 25 
Knox, North .............................. 30 00 27 00 38 50 12 00 28 25 
Lincoln County ............................ 9 25 13 75 20 00 16 00 7 50 
Lincoln, Bristol. ........................... - - 6 00 - 5 50 
Oxford County ............................ 207 00 240 00 223 00 121 00 129 00 
Oxford, West .............................. 48 00 120 50 130 50 96 00 40 00 
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6 00 8 00 41 00 
24 00 13 00 22 00 
22 00 - 11 00 

5 50 2 00 -
- - -- - 6 00 
57 00 12 00 27 00 
10 15 2 75 5 50 
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Oxford, Androscoggin Valley ................ 36 00 89 00 ti w 15 00 17 00 38 00 6 00 7 00 34 00 33 00 
Oxford, North ............................. 14 00 25 00 13 00 45 75 13 00 3 00 7 00 5 00 -
Oxford, Western Maine Poultry Association .. - - - - - - - - - -
Penobscot, West ........................... 54 50 126 50 73 25 60 00 63 00 - - 2 00 - -
Penobscot, North .......................... 3 50 30 00 - 5 00 - - - - - -
Penobscot, Orrington ................. , ..... 1 00 - 5 00 4 00 2 00 - - - - -
Penobscot, Bangor Poultry Association ....... - - - - - - -. - - -
Piscataquis County .. -....................... 15 00 22 50 34 50 30 00 5 50 - - - - -
Sagadahoc County ......................... 163 00 600 75 i25 85 135 00 36 00 30 00 4 00 63 00 46 00 230 00 
Sagadahoc, Richmond Farmers' andMechanics' 

Club ................................... 30 2 75 5 80 3 00 1 30 - - - - -
Somerset County ........................... 8 25 8 25 26 75 3 00 7 00 7 75 - 12 00 24 00 28 00 
Somerset, East ............................ 7 00 10 00 23 00 6 00 13 00 - - - - -
Somerset, Central .......................... 28 00 89 00 67 00 - 20 00 19 00 - 11 00 23 20 80 00 
Somerset, Embden ......................... 3 00 5 00 - 3 00 - 2 00 - - - -
Waldo and Penobscot ...................... 64 00 111 00 45 50 150 00 18 00 50 00 9 00 16 00 61 00 100 00 
Waldo, Unity Park Association .............. 25 50 58 50 32 50 45 00 12 00 10 00 6 00 11 00 12 00 20 00 
Washington, West ......................... 56 00 58 00 63 00 10 00 53 00 - - - - 40 00 
Washington, Calais Fair Association .......... 156 00 78 00 39 00 25 00 - - - - - -
Washington, Princeton ..................... 3 00 6 00 21 25 - - - - 2 00 - -
York, Shapleigh and Acton .................. - - 6 50 - 6 00 31 50 - 41 00 35 00 11 00 
York, Cornish Agricultural Association ....... 50 00 170 00 75 00 8 00 121 00 49 00 7 00 20 00 60 00 75 00 
York, Berwick Poultry Association ........... - - - - - - - - - -

$2,686 30 $5,169,90 $2,071 50 $1,951 00 $999 05 $701 90 $115 75 $625 00 $1,267 50 $2,108 75 
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Maine State Agricultural ........ . 
Eastern Maine Fair Association .. . 
Central Maine Fair Co .......... . 
Maine State Pomological ........ . 
Androscoggin ..... · ............. . 
Androscoggin, Greene Town F a i r 

Association .................. . 
Aroostook, Northern Maine Fair As-

sociation .................... . 
Aroostook, Houlton ............. . 
Cumberland County ............ . 
Cumberland Farmers' Club ...... . 
Cumberland, New Gloucester and 

Danville ..................... . 
Cumberland, Freeport Poultry As-

sociation .................... . 
Cumberland, Li•tle Rigby Park .. . 
Franklin County ............... . 
Franklin, North ................ . 
Hancock County ............... . 
Hancock, Eden ................ . 
Hancock, North Ellsworth ....... . 
Kennebec, South ............... . 
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$654 00 
190 00 
736 00 
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235 00 
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20 00 
12 00 

1 00 

108 85 
20 75 
9 50 
5 00 
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Knox, North .................... 8 00 11 00 28 75 41 65 
Lincoln County ................. - - 11 00 21 00 
Lincoln, Bristol ................. - - 10 00 23 20 
Oxford County .................. 52 00 66 00 195 50 91 50 
Oxford, West ................... 25 00 10 00 27 50 30 75 
Oxford, Androscoggin Valley ...... 3 00 8 00 41 50 11 75 
Oxford, N ortb .................. 19 00 16 00 8 00 7 00 
Oxford, Western Maine Poultry As-

sociation ..................... - - 675 20 -
Penobscot, West ................ 47 00 47 00 128 50 62 05 
Penobscot, North ................ - - - 5 00 
Penobscot, Orrington ............ - 4 50 4 75 12 50 
Penobscot, Bangor Poultry Asso-

ciation ....................... - - 530 00 -
Piscataquis County .............. - 4 00 10 75 10 25 
Sagadahoc County ............... 185 50 81 75 190 15 165 00 
Sagadahoc, Richmond Farmers' 

and Mechanics' Club ........... 1 10 - 2 45 14 10 
Somerset County ................ 34 25 - 13 25 11 10 
Somerset, East .................. 6 00 16 00 46 75 58 00 
Somerset, Central ............... 164 00 10 00 219 00 32 25 
Somerset, Embden .............. - - - 9 00 
Waldo and Penobscot ............ 110 00 26 00 34 25 64 25 
Waldo, Unity Park Association .... 12 00 8 50 70 50 32 50 
Washington, West ............... 96 00 39 00 20 50 61 50 
Washington, Calais Fair Ass'n .... - 16 00 154 25 103 00 
Washington, Princeton ........... 15 00 - 1 50 29 50 
York, Shapleigh and Acton ....... 2 25 1 50 15 00 65 00 
York, Cornish Agricultural Asso-

ciation ....................... 20 00 18 00 105 00 6 00 
York, Berwick Poultry Association - - 167 00 -

$2,870 20 $1,082 25 $5,694 50 $2,075 00 

43 50 6 75 8 45 -
22 20 1 50 3 75 -

7 40 4 00 1 00 -
373 25 31 45 11 75 15 00 
25 60 14 00 10 40 -
20 25 11 00 2 50 -
12 00 6 00 8 00 5 00 

- - - -
61 70 16 40 16 80 -
36 00 3 00 50 -
15 40 - 1 00 -

- - - -
16 25 7 50 - -

165 75 75 55 10 00 -
10 95 3 75 25 -
3 75 1 25 50 -

20 00 40 00 2 50 -
107 25 28 25 3 00 -
- - - -
45 50 18 00 1 50 -
11 25 10 50 18 50 6 00 
68 00 10 2.'i 2 50 -
36 75 20 00 - -
31 77 6 00 - -
40 00 18 00 15 00 -
27 75 3 75 16 50 -
- - - -

$2,784 17 $1,216 35 $253 15 $29 00 

241-8 66 45 
45 1 . 20 00 
26 40 31 20 

113 65 340 00 
24 00 194 50 
39 75 101 50 
21 35 -
- -

104 45 97 56 
33 00 5 00 
41 25 11 25 

- -
26 00 30 00 

114 80 350 76 

8 15 1 70 
26 65 9 40 
15 90 127 25 
- 1 85 
- -

116 75 10 00 
60 25 58 2fi 

157 60 4 00 
209 25 16 00 
42 65 -
45 00 58 25 

47 45 -
- -

$3,028 40 $3,680 42 

536 90 
316 55 
122 20 

3,042 10 
1,260 75 

728 25 
330 85 

675 20 
1,139 71 

136 00 
114 65 

530 00 
298 75 

2,980 86 

73 20 
288 65 
562 40 

1,044 30 
41 00 

1,312 75 
646 25 
986 35 
942 25 
166 67 
397 50 

968 45 
167 00 

$46,252 29 

C-N 
~ 

(J\ 



FINANCES. 

~ >. 

"O oil ~ .; Cl) .£ Cl) bO 
> 

8 9.!:l E.,; "' NAME OF SOCIETY. ·s ... i 0~ . ..,. 
0 • 0 0 Cl) Po 
Cl)CI) .2:a .f:: ... 0 ... 0 ·s ... ..,. ....... ....... 
~j ~~ "' m--" "'::, 0 

> ..,. 
~~.,; 

..,. 0 f Po Cl) Po Po"' ::,00 .... ..o "$ •.-1',t.t(l) ....... ] 
C) 

os ~E 0 ~~f !~ l:C So Cl)CI) Cl) 0 H 

<.f:: p:: E p:: p::~ 6. p:: 0 E-i () 

c:: 
t"' 
➔ 

Maine State Agricultural ........................................ $2,500 00 $60 00 $1,500 00 $2,390 00 $19,884 08 $26,334 08 c:: 
Eastern Maine Fair Association .................................. 1,364 50 868 00 1,120 00 12,415 00 15,767 50 l:C 
Central Maine Fair Co .......................................... 2,500 00 3,300 00 1,816 60 11,943 79 19,560 39 ,trj. 

Maine State Pomological ........................................ 1,816 18 193 00 332 00 2,341 18 0 
Androscoggin County ............................................ 114 73 29 00 653 59 797 32 ":r1 
Androscoggin, Greene Town Fair Assoc>'tation ...................... 14 41 43 00 25 97 49 30 132 68 

~ Aroostook, Northern Maine Fair Association ....................... 1,641 04 45 00 3,000 00 1,555 00 12,103 30 18,344 34 
Aroostook, Houlton ...........•................................ 1,117 17 3,000 00 663 00 6,614 20 11,394 37 > 
Cumberland County ...........•................................ 480 51 20 00 335 00 5,659 96 6,495 47 H 

z Cumberland Farmers' Club ...................................... 194 91 65 50 412 50 1,747 07 2,419 98 
~ Cumberland, New Gloucester and Danville ........................ 99 08 10 00 108 75 731 24 949 07 

Cumberland, Freeport Poultry Association ......................... 222 08 18 50 150 00 390 46 781 04 
Cumberland, Little Rigby Park .................................. 58 75 300 00 270 00 1,184 45 1,813 20 
Franklin County ............................................... 675 08 737 00 800 00 660 00 2,452 34 5,324 42 
Franklin, North ................................................ 145 42 313 00 490 93 52 50 465 27 1,467 12 
Hancock County ............................................... 165 81 159 50 1,888 43 2,213 74 
Hancock, Eden ................................................ 85 87 125 00 1,240 63 1,451 50 
Hancock, North Ellsworth ....................................... 177 00 177 00 
Kennebec, South ............................................... 184 09 250 00 30 00 941 42 1,405 51 
Knox, North .................................................. 209 89 2 00 300 00 50 00 2,019 00 2,580 89 
Lincoln County ...........................••.................... 184 14 550 00 60 00 1,221 20 2,015 34 
Lincoln, Bristol .................. · .............................. 62 47 1 25 330 55 394 27 
Oxford County ................................................. 1,191 28 35 00 780 00 6,242 77 8,249 05 



Oxford, West .................................................. 446 56 30 00 160 00 4,230 76 4,867 32 
Oxford, Androscoggin Valley .................................... 806 10 449 50 1,686 60 2,442 20 
Oxford, North ................................................. 185 40 5 00 75 00 582 72 848 12 
Oxford, Western Maine Poultry Association ....................... 211 44 37 00 947 55 1,195 99 
Penobscot, West ............................................... 429 60 51 00 288 75 2,214 68 2,984 03 
Penobscot, North .............................................. 83 27 2 00 200 00 1,450 00 1,735 27 
Penobscot, Orrington ........................................... 58 09 92 00 779 70 929 79 
Penobscot, Bangor Poultry Association ........................... 
Piscataquis County ............................................. 131 65 70 00 1,079 71 1,281 86 
Sagadahoc County .............................................. 1,246 01 25 00 6,500 00 330 00 4,703 74 12,804 75 
Sagadahoc, Richmond Farmers' and Mechanics' Club ............... 33 04 1 00 111 00 145 04 
Somerset County ............................................... 137 27 75 00 10 00 787 35 1,009 62 
Somerset, East ................................................. 126 44 50 00 442 50 905 13 1,524 07 
Somerset Central. .............................................. 828 82 20 00 405 50 2,415 00 3,168 82 
Somerset, Embden ............................................. 25 12 4 97 1 50 44 25 75 84 
Waldo and Penobscot ........................................... 545 11 1,075 00 400 00 1,262 30 3,282 41 
Waldo, Unity Park Association .................................. 251 91 118 00 1,083 00 1,452 91 
Washington, West .............................................. 517 82 4 00 225 00 3,890 40 4,637 22 "1%j 
Washington, Calais Fair Association .............................. 259 04 215 00 6,072 04 6,546 08 1-1 

Washington, Princeton .......................................... 320 00 1,172 45 1,492 45 z 
York, Shapleigh and Acton ...................................... 164 00 181 00 60 00 58 58 463 58 > 
York, Cornish Agricultural Association ............................ 388 73 255 00 530 00 2,442 78 3,616 51 z 
York, Berwick Poultry Association ............................... 402 26 402 26 C') 

t,:j 

$20,902 33 $1,978 25 $22,504 87 $14,920 60 $129,009 05 ,$189 ,315 10 !ll 
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Maine State Agricultural. ........................... $2,270 72 $5,550 00 $5,355 29 $7,903 83 $25,914 84 $62,000 00 $13,000 00 
Eastern Maine Fair Association ...................... - 3,065 00 5,000 00 4,099 60 14,403 00 45,000 00 868 0 0 
Central Maine Fair Co .............................. - 3,260 00 10,147 87 969 47 20,548 74 - 4,098 9 8 
M aine State Pomological ............................ - - 1,642 58 - 2,079 08 - -
Androscoggin County .............................. - 400 00 276 37 146 45 1,196 12 2,000 00 -
Androscoggin, Greene Town Fair Association .......... - - 38 00 - 98 00 - -
Aroostook Northern Maine Fair Association ........... 2,500 00 3,275 00 5,742 05 2,727 34 18,234 24 40,000 00 9,400 0 0 
Aroostook, Houlton ................................ 2,059 02 2,089 75 2,489 76 343 15 9,661 43 - -
Cumberland County ................................ 800 00 1,245 00 1,955 00 - 5,145 20 7,000 00 800 0 0 
Cumberland Farmers' Club .......................... 151 83 900 00 563 40 162 52 2,218 35 2,600 00 300 0 0 
Cumberland, New Gloucester and Danville ............ - 355 75 117 25 - 798 50 3,000 00 -
Cumberland, Freeport Poultry Association ............ - - 128 63 - 561 13 300 00 150 0 0 
Cumberland, Little Rigby Park ...................... 198 05 1,100 00 418 90 - 1,838 95 1,900 00 325 7 5 
Franklin County ................................... 525 00 1,650 00 800 00 - 4,643 20 20,000 00 1,046 7 9 
Franklin, North ................................... 35 00 298 85 225 09 917 18 1,817 52 2,500 00 2,143 0 0 
Hancock County ................................... 161 48 790 00 902 22 - 2,295 00 3,500 00 -
Hancock, Eden .................................... 150 00 320 00 525 14 - 1,259 14 2,950 00 650 00 
Hancock, North Ellsworth .......................... - - - 65 00 180 20 1,000 00 200 0 0 
Kennebec, South .................................. 46 15 230 00 193 58 489 92 1,322 30 1,000 00 700 0 0 
Knox, North ...................................... 600 00 510 75 633 11 267 00 2,547 76 2,000 00 750 0 0 
Lincoln County .................................... - 330 00 450 00 918 79 2,015 34 2,000 00 625 6 1 
Lincoln, Bristol. ................................... 112 46 - 152 27 5 00 391 93 1,000 00 -
Oxford County .................................... 773 33 1,900 00 1,722 03 844 56 8,282 02 12,000 00 450 00 



Oxford, West ..................................... 600 00 1,200 00 700 25 146 50 3,907 50 12,000 00 1,000 00 
Oxford, Androscoggin Valley ........................ 155 00 1,000 00 506 73 - 2,389 98 - 1,705 00 
Oxford, North ..................................... 25 00 150 00 145 23 91 10 742 18 1,500 00 -
Oxford, Western Maine Poultry Association ........... 48 00 - 215 50 133 26 1,071 96 350 00 -
Penobscot, West ................................... 456 35 773 75 408 50 420 75 3,199 06 4,500 00 4,950 00 
Penobscot, North .................................. 200 00 750 00 450 00 150 00 1,686 00 3,000 00 -
Penobscot, Orrington ............................... 

1 
60 00 303 50 237 71 105 37 821 23 1,800 00 1,200 00 

Penobscot, Bangor Poultry Association ............... 100 00 - 107 00 - 737 00 400 00 -
Piscataquis County ................................ 240 00 700 00 - 8 00 1,246 75 3,500 00 2,700 00 
Sagadahoc County ................................. 1,500 00 900 00 1,523 82 650 00 7,554 68 10,000 00 5,150 01 
Sagadahoc, Richmond Farmers' andMechanics' Club ... - - 70 50 - 143 70 - -
Somerset County .................................. 50 00 321 25 160 00 190 25 1,010 15 1,000 00 525 00 
Somerset, East .................................... 193 38 800 00 468 25 108 50 2,132 53 2,200 00 1,939 21 
Somerset, Central. ............................... -.. - 950 00 1,057 00 111 45 3,162 75 - -
Somerset, Embden ................................. 11 00 5 00 1 53 3 25 61 78 10 00 -
Waldo and Penobscot .............................. - 965 00 314 22 665 98 3,257 95 10,000 00 2,435 00 
Waldo, Unity Park Association ...................... 275 00 600 00 250 00 - 1,771 25 - 300 34 
Washington, West ................................. 140 87 825 00 2,310 65 550 00 4,812 87 1,926 00 1,500 00 
Washington, Calais Fair Association .................. 400 00 1,900 00 2,728 40 211 35 6,182 00 12,000 00 4,456 91 
Washington, Princeton ............................. - 800 00 85 00 440 00 1,491 67 5,000 00 2,500 00 
York, Shapleigh and Acton ......................... - - 42 00 - 439 50 2,000 00 -
York, Cornish Agricultural Association ............... 133 68 • 1,180 00 1,123 47 195 00 3,600 60 4,500 00 380 00 
York, Berwick Poultry Association., ................. 193 20 - 252 29 - 612 49 282 00 125 20 

$15,164 52 $41,393 60 $52,636 59 $24,040 57 $179,487 57 $287,718 00 . $66,374 80 
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322 AGRICULTURE OF MAINE. 

THE WORK OF THE COLLEGE OF AGRICULTURE 
OF THE UNIVERSUTY OF MAINE 

IN 1913. 

It is now generally recognized that Colleges of Agr:icuuture 
have a two-fold function,-the teaching of resident students 
and exltension serv:ke. 

(!'his report of the work ,of the College for the year 19 L 3 
wiill therefore indude a more or les:s detailed statement con-
cerning both its teaching and extens'ion service. 

THE REGISTRATION OF STUDENTS. 

The College is e:xiperiencing a stte:adly growth in the number 
of students registered in the various courses, as will be shown 
by '.the following staitiistics, comparing the registration in 19q 
wilth that of 191 I. 

COURSES. 1911. 1913. 

Four years courses . .......... 139 252 

Two years courses ... ......... 61 46 

200 298 

*Loss. 

CLASSIFICATION BY RESIDENCE 

Maine by counties : 

Gain. 

113 

*15 

98 

I 
Percentage 

gain or loss. 

81.2 

*24.5 

49 

Androscoggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

Aroostook ........................................ ,. 6 
Cumberland ........ '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
Franklin ...................... ., . . . . . . . . . . . . . . . . . . . 9 
Hancock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Kennebec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Knox . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Lincoln . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . 6 
Oxford . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 16 
Penobscot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6r 
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Piscataquis ....................................... . 9 
Sagadahoc ........................................ . 4 
Somers.et ......................................... . 6 
Waldo ........................................... . 6 
Washington ...................................... . 9 
York ............................................ . I2 

235 
Other States ..................................... . 63 

Total ........................................ . 298 

Percen'tage of dlis1tlrihution ,of gradua.tes from the four years 
and the ,twio years ,cour,ses, according to present vocation: 

,Farmill(g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.7 
County Demonstrating Agents. . . . . . . . . . . . . . . . . . . . . 2 

Agricultural Teaching and 'Experimentation........ 14.6 
State and United :States !Departments of Agriculture 4.7 
Agricultural Editors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Dairy Manufactures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Total in Agricultural Lines ..................... -- 88 
Business . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.6 
Prof essi,on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.7 
Unknown ............................................... , .7 

Total . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

It is 'interesltJing to t1IO'te from the above daita that a very ~arge 
percentage, (eigthy-eight) of the graduates of the College of 
Ag6cul1ture are engaiged in some form iof agricul1tural pursuit. 
This inrorma'tion i!s gi'ven .since it will unquestionably be a 
source of ·g11altiifi1ca1tion 1to ,~he ipeople of Maine 'to know 1that ,the 
young men who iare !being traiined in 'the soience of farming 
are actualliy us:ing the educaltion they have ga'ined, e1ither in 
fanning or in fur,thering that industry. 

COLLEGE CURRICULA. 

The courses of studly offered 'by the College were desicri1beJ 
quite fully in "Agriculture of Maine" for 1911 and it is not 
necessar,y, therelfore, 'to enlarge upon this •par;t:;i,cular feature, 
but it may be well to note thlat a reviisoion of some of the four 
years courses was made during the year. 

In every instance ,the revfa.ion ha!s been made for the purpose 
of increasing teaching efficiency and tiO offer ma}or sltudent.;. 
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the opportun~ty of taking such a ,program of study as s'hall 
off er them the best training for the partiicul:ar line of work they 
propose to follio-w as a vocatiiion. 

DEPARTM1".NTS OF INSTRUCTION. 

For convenience of adminisltration and efficiency of tea:ching, 
the College is suibdlivirded inlbo departments. Nt the present 
time, it comprises the departments of Agronomy, Animal In­
dustry, Ba:cteri10lbgy and Veterinary" Science, Biol1ogical and 
Agriculrural Chemistry, Biology, Forestry, Home Economics, 
Horticulture, and E:xltens:ion Service. As the Oollege hlas 
grown, so have fhese departments grown in their requirements 
of teachers, equi1pmenlt, and laiboratory space. 

In order to 1praperliy set forth the work of the College as 
periformed by the several departments, it has been found advis­
aJble Ito present a pontioo 0:f the subjects in taibular form, and 
the balance under de1partmental headings . 

NAME OF DEPARTMENT. 

NUMBER OF 
TEACHERS. 

Whole Part 
time. time. 

Agronomy................. 3 

Animal Industry............ 4 

Bacteriology and Veterinary 
Science ................. . 

Biological and Agricultural 
Chemistry ......... . 

Biology .......... . 

Forestry .................. . 

Home Economic&. . . . . .... . 

Horticulture ............... . 

5 

2 

4 

2 

22 3 

.= 
Q) 

-> o .... 
... bl) 
Q)a:, 

,.Da:, 

Sf 
::,::S 
zg 

29 

41 

11 

7 

19 

21 

27 

18 

173 

75 

74 

26 

32 

78 

40 

61 

386 

116 494 

99 815 

54 

42 

116 

55 

169 

83 

734 

199 

177 

600 

76 

319 

218 

2898 

*Students may be registered in more than one course given by a department. 

AGRONOMY. 

The Agronomy Departmen't comprises three divisions :­
Craps, Soilis, 1and Farm Management. On account of the en­
larged dltlltieis devolvin,g uipon the Depamtment, it was found 
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neceS1siary at the beginning of the College year to employ an 
add~tional instructor, who was pkoced in charge of the soil:5 
division. 

The o'ld soils laboratory was outgrown several years ago but 
by cornbiniing sever'al moms in the basement of WinsLow Hall~ 
a new and very much enlarged! laJboriatory hias been provided. 
The outdloor laibomtory used by the crap section was moved ito 
a more convenient li0caltion and con1s'iderably enlarged, and is 
µsed f:or pllot work, and for griowiing maiterial for class use. 
The farim mlaniagemen:t section is in great need of suiltaible 
la!boratories for tea:ching farm mechanics and farm machinery. 
The fanm crops l'aooratlory has 1been remodelled to some extent 
and made more efficienlt. It needs to be enlarged but this does 
n1ot appear possible at 1the present 11Jime, since all the available 
.stpaJce in W,it]slaw ( Agricu]tural) Hall is now beinig used for 
other and equally important put1poses. 

The equ~ipment otf ,the deipartiment has been materially ·in­
creased, especially ·in the crops and soils sections. A new de­
parture was made the presenlt year, hy requiring of all major 
students in soils, practical field experience in ma:king a isoil 
survey. The survey was begun in Somerset county last sum­
mer, prior to the beginning of the fall semester and wiil be 
continued next year. It is believed th~t this plan will result 
to the m:ateTial advanta:ge of :the S'tudents 1and also to ithe farm­
ing industry ·in the section surveyed. 

ANIMAL INDUSTRY. 

Th animal ·indusltry department compriises ,the divisions of 
Animal Hus:bandlry, Dairy Husibandlry, and Poultry Husbandry. 
A major course of studiy is offered by each of these divisions. 

At the beginning of the College year, the dairy manufactures 
section of the delpartiment was ·se1pam1ted from the dairy produc­
tion section anid an instructor placed in charge. One of the 
importtant even1ts 01f the year in connection w1i th this depart­
ment was the estaJblis:hment of cooperative armngeiments wi1th 
the Experiment Station, whereby breeding experiments for the 
purpose of determining the inheritance of milk production, 
were begun ,wi1th the mllege herd. As an aid Ito these experi­
ments as well as for teaching pu!)poses, a foundation herd of 
heef cattle, the AJberdeen Ang,us, consisting of three pu,re 
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bred ·cows and! one bull, was seicured from the famous Escher 
herld of Iowa. This addi.tion made necessary the remodelling 
of a portion of the ,srheep barn to provide housing room, and 
while this arrangement is inconvenient, and •therefore uns:atis­
factor,y, i1t is the ·best that can be done under the cirnumsfances. 
Ait the present time, a nu11111ber 01f grade animals are in the col­
lege herd, .and it i'S the opinion of the Depiantment that pro­
vision should be made for replacing these with pure bred ,ani­
mals. In order itfrat an ecolliomiical use of l,a,bor he maide, the 
ipoultry plan't shoulld be enlarged and equipped more ieom­
pletel3/. 

BACTERIOLOGY AND VETERINARY SCIENCE. 

The teaching facilities of the depairtment have been increaseJ 
by the enlargemen't of the lbacrteni1ologile:al laboratory and by the 
part time seTvices of an addlitional instructor. Anoither ye·ar, 
the entire services of an addli'tional instructor will be needed. 
A ne1w course in soQl bacteriolog1y is now offered s,tudents tak­
ing majoir work in agronomy. 

BIOLOGICAL AND AGRICULTURAL CHEMISTRY. 

It has been found necessar,y to enl'arge the laiboratory used 
by this deiparltment, ro. accommodate the students taking work 
\Vi'th it. 'The»services of an adldfftional ,instructor have been 
shared with the department of ba1dteriology, during the ,past 
year, but with the !beginning of the next •college year, the en/tire 
time of two teachers in 'the detpairtment WQll be required. A 
portion of the \time of the head of this department has for 
many ye1ars !been given Ito the teaching of geofogy. It is 
hoped, however, thiat this arrangement may 'be made unneces­
sary in the ne1ar future, lby the estaib1ishment of a deparitment 
of geology in the University, 1th.us leaving the department free 
for the teaJching of lthe important subjects of bi10Iogical· and 
agricultural ,chemistry. If, ha1wever, ,the d\ep'artment is to ,con­
tinue giving the courses in geology, then a geological laboraitory 
will constiltute one of its early needs. 

BIOLOGY. 

During the past ·two years, the number of students taking 
work in this department hias increased fully seventy-five per 



COLLBGE OF AGRICULTURE. 

cent. An e:xitra instmctor was added 'to the teaching forre at 
the beginning of the year, to enable the depar1tment to ca1rry 
forward the work devolv,ing uipon it. 

The greatest need of this deparitment at the present time, 
is increased class room and l1aJboratory space. Some solution 
of th:i,s proiblem will hav'e to be found very soon or the work 
of the department will 'be severely cr,ippled. Since approxi­
mately one-sixth of all the college hours required oif agricul­
tur.al and forestry students is taken in 1the department of biol­
ogy, adequate accommodations for rthe department are matter:) 
of great importance to the College of Agriculture. 

FORESTRY. 

Du1rinig the last 1two years, the number of students ta;ki11-g 
major w1orik in forestry increased from forty-four to s:ixty­
three. This increase h!as made necessia137 the employment of 
an additional instructor. A revision of the forestry cunricu­
lum iwas made d1t.1rring the year, seven new courses being added, 
and ithe program now offered oompares favorably with thlat 
given by the !best of forestry schools. 

Forest Nursery.-A special act of the Legislature made 
poss1ible the es1talblishing of a State Forest Nursery in connec­
tion with this department. The site has been chosen and a 
substantial wire fence now encloses it. Within ithe enclosure, 
a storage and packing house has been built and the heavy grad­
ing necessary has alreaJdy been done. A start on the planting 
proper was made in 1a small ,W'ay laslt spring, but permanent 
arirangements ,were not made in time to permit eXJtensive plant­
ir g. In the spring of 1914, however, the planting will be begun 
just as soon a!s the frost is out ,of the ground. It is the purpose 
to grow 'forest itree seedlings for- planting on w1aslte and out­
ever lands 'in Maine, and to supply them to prospective plan'ters 
at the cost of production. In addition to thus furnishing 
planting stock, at a minimum co1slt for reifiarestation, the stu­
dents taking the icourse in Silviicu,1ture will have the very 
valuc1Jble experience gaine1d by practiical work in the forest 
nursery .. 
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HOME ECONOMICS. 

The department of Home Economiics has e:Rperienced a very 
rapid growth since its establishment at the Univers~ty. Be­
ginning in 1909 with only a feiw situdents, and one instructor, it 
has grown in four y~ars to a department offering twenty-seven 
courses, hav:ing forty major s1tudents and four tea:chers. The 
home economics cur-riculuim 1Wia!s reviised in 1912 and is now of 
recognized Sitandard grade, among 'the colleges, offering a 
major course in the sulbject. 

Lt was found necessarr to provide the d~artment with 
larger quarters than previously occupied in Winslow Hall and to 
meet this necessiity, a large •portion-three floors of the main 
house-of 1the Maples, a diwelEng house owned by the Unive;r­
sity and located in clos•e proximity to Winslow Hall, was as­
signed for this purpose. In the new quartters are loca:ted the 
model hlousekeeping aipar.tmen ts, the art and the cookery labor­
atories, while in 'Winslow Hall remain the sewing room and 
the laundry. The increased floor space provides the depart­
ment w~th satisfactory quarters for the present, but if the de­
partment continues to grow, as every indicaition seems_ to 
promi1se, a new buiMing devoted exdusiively to home economics 
will soon be needed. 

HORTICULTURE. 

A new course, Floriculture, was given during the fall semes­
ter, and other courses will undoulbtedlly be added in the near 
future to provide adequate training for stude111ts ,taking major 
work in the department: The outdoor la!boratories devoted to 
flori:cu1ture, landscape and vegetable gardening, small fruits and 
orcharding, have been enlarged in S1ize and re-located for con­
venience, nearer ,the greenhouse and Winslow Hall. 

1As time passes, each of the subdivisions making up the 
depa11tment will be strengthened and the equipment increasecl. 
It will be necessary to add an extra instiiuctor to the teaching 
force of the depar,tment, 1begiinning with the college year in 1914. 

!The departmenlt is very much in need of adequate laboratory 
facilities and these ought to be SU!pplied at once, in order to 
meet the demands no,w being made upon it by both the agri­
cultural and the forestry students. 
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EQUIPMENT. 

The equipment of the College is constantly being improved 
by the additiion of new and uip-'to-date apparatus, and the pur­
chase of first class breeding stock. The additions made during 
the year may be summarized as follows :-

Agronomy.---'The new soils laboratory has been equipped in 
a very satiSlfactory manner; the farm crops laboratory provided 
wiith grain testers, balances, sitorage, and exhii11.Jition cases, and 
the farm management sectiun with some much needed appara­
tus. 

Animal Industry.--,Four pure bn~d beef cattle have been se­
cured and additional ,pou1try and swine breeding stock pur: 
chased. For greater economy of 'Space in the Dairy Building, 
a rearrangemenlt of the dairy machinery has1 been made and 
consideriable new :machinery added. 

Bacteriology and Veterinary Science.-In this department 
many a1ddlitions ·to the equipment have been made, including 
microscoipes, an incubator, a refrigerator and a life-sized model 
of a horse. It is planned to secure skeletons of domestic ani­
mals for ,the use of the veterinary science diviis.ion as soon as 
possible. 

Biological and Agricultural Chemistry.__JThe principal addi­
tions in this deipartmen t are apparatus to fully equip the en­
larged hio~ogi1ca1l chemistry laborntory provided the department 
last year. 

Biology.-An extra supply of microscopes was found nece-;­
sary to provide for the larigel'Y increased number of students 
,taking biology. 

Home Econom1:cs._.:The prov1s1on of enlarged laboratorie~ 
made necessary the purchase of consideralble extra equipment, 
but the items are too numerous to recount in a brief report. 

SHORT WINTER COURSES. 

Short wi111ter courses ,of four ,weeks' duration in Dairying 
and General A,gri'cul.ture were held during January. These 
were immediately folllowed by three weeks courses in Horticul­
ture and Poultry Managemenrt. All the courses were well at-



330 AGRICULTURE OF MAINE. 

tended. It is planned to hold the Shorlt Courses at a season of 
the year when it shall be most convenient for farmers to at­
tend,-hence, they are held annually during the months of 
January and February. 

EXTENSION SERVICE. 

Extension service at the Unli.versity of Ma·ine is not a neiw 
movement. As early as 1902,. several Lines of ex,tension work 
were estwblished, to which others have since been added. Lack 
of funds, not the demand for such work on the part of the 
farmers of the state, has resulted in a comparatively slow de-
velopment of the service. • 

FUNCTION. 

The function of .the College Extens1ion Service is something 
more lthan the promotion of agriculture; it is the organization 
an'd development of the industry. It aims not only to spread 
agricultural truths, but to set agriculitural truths at work'. It 
beLieves in the "bu1sriness" of farming and therefore deals with 
agri'culltJure from the economic standlpoint. Its slogan is,­
''Greater profits in farming." 

ORGANIZATION. 

For the first seven years the extension service was carried 
on c'Ooperatively by the various departments in the College. In 
1909, a separate department, known as the Extension Depart­
ment, was established with a director in charge. All extension 
service continued to be done, however, almost exclusively, by 
the regular teaching faculty until the latiter part of 1912, when 
the cooperation of the General Education Board made pos1si­
ble the esitablish~ent of "Farm Demonstrations," a line of work 
the College had long desired 'to undertake. By means of this 
arrangement, four men were emplo!)'ecl as county agents and 
set at work with 'the ibeginning of 1913. Later in the year, a 
fifth ,county agent 1was employed and.I also a starte leader, in 
charge of the onganization of !boys' and girls' agricultural cluibs. 
Beginning with the fiscal year, July 1st, 1913, the University 
authbrized the employment of a state-wide extension worker 
and Pmf. Ralph W. Redman was engaged to fill this position, 



COLLEGE OF AGRICULTURE. 33 1 

and he !was made As,sistant Director of Agriicultura1 Extension 
Service. The reguLar extension service force consisrt:s therefore 
of eight men. In addition, the serv,i1ce is actively participated 
in by the entire facult,y of the Coll,ege of Agriculture and sev­
eral members o:f the faculty in other colleges of the University. 

CORRESPONDENCE COURSES. 

The interest in the Correspondence Courses is steadily main­
tained. The letters of appreciation received from those who 
have complieted one or more courses, confirm the opinion of 
the Extension Departmenlt that correspondence courses in Agri­
culture have a real value, especially for those who find it im­
possilble to pursue regular courses of study at the College. 
The courses offered at the present time a,re: 

Course I, Farm Crops and <Crop Production. 
Course II, Farm Management. 
Course HI, Feeding and Breeding of Farm Animals. 
Course IV, Poultry. 
Course V, Fruit Growing. 
!Course VII, Home Economics. 
Course VIII, Elementary Agriculture. 
Course IX, Domestic Science. 
1Course X, Vegetable Gardening and Small Fruits. 
1Course XI, Dairy Fa11ming. 

Correspondence coursie situdents are requfred to purchase the 
text-books recommended, varying in cos)t from seventy-five 
cents to two dollars each. Every effort is made to connect ,the 
correspondence courses with actual farming operations and 
thus make the ,oourse of as much practical benefit as poss,ible. 

LECTURES. 

Lectures given by the Agricultural faculty have consit1itutd 
an important part oif the Extension Service from the very be­
ginning. At first, theiY" were only given during the summer 
vacation, but as the demand grew 111ore insistent, the serviice 
was exltended to include the entire year. At the present time, 
this parti'cular line of extension serviice is participated in not 
only by the memibers of the Extens:mn Department staff, but 
also by the entire faculty of the CoUege of Agriculture. During 
nineteen 'hundred and thirlteen, •two hundred and forty-three 
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lectures were given; before audiences numbering 23,91 r people. 
As an aid in answering inquiries concerning lectures, the 
College issues a bulletin, once each year, giving the names (.>f 
the lecturers av:ail:alble and the special sulbjects on rwhich they 
are prepared to speak. 

LECTURE COURSES. 

For the purpose of determining their value as a regular for~n 
of extension service, complete lecture ·courses of five lectures 
given by memlbers of the Universiity faculty, were arranged fot 

and given in four towns during the year with such satisfactory 
results that they will ibe offered again the coming year to a 
limited number of towns. These oourses were given under 
the ausipiice1s of granges, clubs and societies. Aid is always 
given where desire1d, in planrning the courses. 

FIELD MEETINGS AT THE UNIVERSITY. 

Two Pomona Grange Field Meetings were held at the Uni­
versrty in 1913, on lthe •invitation "Of the College of Agriculture. 
The firs(t meeting :was held August 2nd hy West PenobSicot Po­
mona Grange. 'The lecture program was given in the forenoon, 
the prinoiipal speakers !being Hon. C. S. Stetson, State Master, 
and Mir. E: H. ULiby, State Secretary. 

The second meeting was held under the auspices of Penob­
scot Pomona Grange. A:t: this meeting the speakers were Hon. 
C. S. Stetson, State Master, Hon. C. M. Freeman, Secretary 
of the National Grange, and Hon. B. W. McKeen, State 
Lecturer. In each instance, the attendance was large. Dinner 
was served in the ,gymnasium and the af temoon devoted to 
sight-see1ing about the Univernity farm and campus. 

AGRICULTURAL ORGANIZATIONS. 

The extension depairtment works in the closest cooperation 
with agricultural associatiions and organizations of all kinds. 
It believes in the organizaitions of agrkulitural interests and 
uses its influence to encourage them. On request, one hundred 
and forty-s,ix lectures were given before farmers' organizations 
du,ring the year. 
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ASSOCIATION MEETINGS AT THE UNIVERSITY. 

In November, the Maine Live Stock Breeders' Association, 
the Maine Jersey Breeders' Association, the Maine Shorthorn 
Breeders' Assodation and the Maine Guernsey Breeders' Asso­
ciation · held ;their annual meetings at Orono, as the guests of 
the College of Agricultur.e. Duiring the convention, state as­
sociations of Holstein breeders and of Ayrshire breeders were 
formed. These meetings wer,e well attended and a live interest 
in stock breeding manifested. It was estimated thait the largest 
11u1mber of genuine breeders of pu1re bred stock ever as,sembied 
in the state at one time were in attendance. These associations 
will meet at Orono a;gain in November, 1914. 

PUBLICATIONS. 

A monthly bulletin known as "Timely Helps for Farmers" is 
issued by the Exltension Departlment and mailed regularly to 
all persons in the state desiring the same. During the year, 
the bulletins have heen devoted to the following topics : 

,Lice and 1Mites on Fowl, W. F. Schoppe, July, 1912. 

Insects Damaging Spruce Trees, J. M. Briscoe, August, 1912. 

1Lecture Courses, ·L. S. Merrill, September, 1912. 

!Suggestions on Alfalfa in Maine, W. L. Slate, Jr., October, 1912. 

Practical Dairy Bacteriology, H. W. Smith, November, 1912. 

Farmers' Week, L. S. Merrill, December, 1912. 

rBovine Tuberculosis, F. L. Russell, January, 1913. 
1Bibliography on Home Economics, Comstock & Palmer, February, 

1913. 
iDairy Products in the Home, R. W. Redman, Mar,ch, 1913. 

Strawberry Culture, E. F. Hitchings, April, 1913. 

Legumes as a Source of Nitrogen, H. 1W . .Smith, 1May, 1913. 

:Cane Fruits, W. H. Darrow, June, 1913. 

ADVICE GIVEN BY MAIL. 

"Advice by mail" furnishes an opportunity for the College 
to serve many thousands of Maine farmers each year. This 
form of Extension Service has developed very rapidly, and de­
serve:dly so, since opportunity is given \the College to be 0f 
direct personal as,si,stance to the man on the farm in solving 
the problems he is constantly facing. When lettyrs of inquiry 
are received, they are distriibuted for reply to those -persons in 
the insiti1tultion best qualified to give the desired information. It 
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is believed that 'this service is an important and valuable one to 
render to the people of the state and all inquiries are promptly 
and cheerfully anS!wered. 

IDENTIFICATION OF PLANTS, DISEASES, AND INSECTS. 

Many times farmers are trou:bled by unknown weeds, plant 
diseases, and injurious insects, idle:nitMiicaltion of which and ad­
vice as to the best methods of comlbatting same woul'd be of 
great benefit. Such samples can be sent to the College of Ag1ri­
culture where identification will he made and the farmer ad­
vised what steps should be taken for itheir control. The send­
ing of s1t11ch samples to the College renders a service not only 
to the farmer, but also to the University, since it gives i111for­
matfon as 'to the dlistrilbution •of nox:ious weeds, insect pests, 
and ipfanlt diseases, throughout the state. 

SUMMER CAMP. 

The summe,r camp course was inaugurated this year under 
the auspices ,of the State Department of Forestry, and full 
equipment was provided for twelve men. This equipment was 
of the veriy best, and consisted of tents, cots, blankets, and full 
commiss,ary outfiit. The siite chosen for this year's work was 
on Indian Township, in Washington County. The permanent 
camp was locaited on a neck of well-wooded land on the north 
side of Big Musquash Lake, just east of Big Musquash Stream, 
about six miles either by water or by road from Princeton, 
Maine. Here an a!bandoned logging camp wa'S furnished 
through the kindnes,s of Mr. Charles F. Ea:ton. 'This camp 
was used .as a cook-shaick and mess-quarters. Two men were 
assi,gned to each tenlt for l1iving quarters. 'T'hesie tents were 
9 I-2 ·by 9 I-2 Teet, and were made of IO ounce Army duck, 
with fly. A itent in a small ,clearing on a point overlooking the 
lake served as a· base for the lecture work· and for the storage 

of books, charts, maps and other equipment; though most of 

the lectures were given in t'he open in fro~t of this tent, the 
men being seated in a semi-circle about the instructor. This lec­
ture work occupied most of the mornings. A whole township 
was available for field-work, to which the afternoons and some 
entire days were devoted. The work given was very eleme:n-
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tariy in 1character, ·consisting of general descriptions and discus­
sions of various phases of fores1try, and explanations and dem­
onstrations as well as practical training in the use of instru­
ments used hy foresters. Ais a general rule, the following pro­
gram was adlhered to, with the exception of the all day "hikes" 
and Field exercises : 

Monday 
Wednesday 
Friday 

'I'uesday 
Thursday 

Saturday 

8:oo to 9:00 A. M. 
9 :15 to 10:15 A. M. 

I0:30 to II :30 A. M. 
I :oo to 5 :oo P. M. 
8 :oo to 9 :oo A. M. 
9 :15 to IO :15 A. M. 

I0:30 to II :30 A. M. 
I :oo to 5 :oo P. M. 
8 :oo 'to 9 :oo A. M. 
9 :15 to IO :15 A. M. 

I0:30 to 11 :30 A. M. 

Silviculture 
Mensuration 
Seminar 
Mensura1:ion Field Work 
Economics of Forestry 
Forest Botany 
Seminar 
Silviculture Field Work 
Forest Pro,tection 
Lumbering 
Seminar 

For thiis course there are no entrance examinations or re­
quirements of any kind, excepting that the student be in good 
health and not less than eighteen years of a1ge. No tuhion 1-, 

charged. The living ,expenses while in camp are distributed pro 
rata a1mongs:t the students, and this is the only necessary ex­
pense. The instructor in charge reserves the right to eject 
any appliica:nt and ,to dlismiss any one from the camp at his 
disicretion. 

The time selected for the course this year was Augusit 6th 
to 20th and so admiraJble was the ,weather during the whole of 
this pefi.od that not a single day's work was interfered with on 
thalt wccount. 'The oourse will in all probability be given in 
August hereafter, at a date set early in the spring, and all ap­
pllica'tions must he filed wiith the director together with a 
cleposit of ten dollars on account of board, on or before July 
rst, 1914. The place of the camp for lthe summer of 1914 
will also be determined later. 

'This course also prnvides an ,opportunity for young men 
who are ju1st finishing ,at high or ipreparatory schools, and are 
yet uncertain as to whether or not they wish to make forestry 
their profession and life work. to find out very definitely \,·l1 at 
~he work is like. This, course is entirely separate and apart 
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from the regular four-year curriculum of the Forestry Depart­
ment at the University of Maine. If enough applications for 
the course are received previous to July 1st, 1914, the ~nmmer 
Camping Course will be offered regularly as a branch of ex­
tension work in Forestry. 

Applications and requests for information about the Fores­
try Camping Course should he addressed to John M. Briscoer 
Profes1sor of Forestry, Orono, Maine. 

FARMERS' WEEK. 

Farmers' W e~k has come to be a recognized institution in 
Maine. AI-ready sieven of these short courses have been held. 
The course is dividle'd intio three sections. 

1. Farm Cro1ps and Horticulture 
2. Animal Industry 
3. Home Economics 

In each of 1:lhese sections, lectures are held continuously 
throughout the day and in the evening meetings are held jointly 
by all sections. Farmers' Week in 1913 comprised one hundred 
lectures and demonstrations. These were given by forty-six 
different persons,-memibers of the Agrkultural faculty, Arts 
College faculty, Experiment Station staff, and successful farm­
ers. 

Each year, in connection with Farmers' VvT eek, the annual 
meetings of the Ma,ine Federiation of Agricultural Associations 
and Maine Assooia~ion of Agricultural Students are held. 
Farmers' Week is not only an agricultural and home makers' 
~hor't course but one of the largest and most important "get 
together" meetings for mral people held in the state. 

FARMERS' COOPERATIVE EXPERIMENTS. 

Following the custom esitablished several years ago, coopera­
tive experiments were carried on with farmers in various sec­
tions of the state, although not in such numbers as formerly. 
The experiments were confined to tests with the following 
crops: Alfallfa, potatoes, and oats. 
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Alfalfa.-Alfalfa seed from the Bureau of Plant Industry, 
Un'ited States Department of Agriculture, was furnished ten 
farmers. In most ins~nces t1he crop developed satisfactorily 
and went into the win1ter in good condition. Previous years' 
tests, however, have not given very promising results. 

Po,taitaes.-Pofato seed, Lowell Green Mountain varielty, 
was distributed in limited quantities to several farmers in Wash­
ington County, the object being to furnish ithe farmer with seed 
o:f known quality to use in a oomparative test with the ordinary 
seed groiwn on the famn. The results of the tests were sa!tis­
factory to all concerned. 

Oats.-Oat seed, grown at "Highmoor," the State Experi­
mental farm, of the Banner an1d Kherson varieties, was supplied 
thjrty farmers in Washington County. Quite generally, the co­
operators report that the results were satisfactory and that tlie 
seed will 1be used again in 1914. 

BOYS, AND GIRLS, AGRICULTURAL CLUBS. 

t'fhe organization of boys' and girls' agricultuml clulbs was 
begun as a definite line of Exension Serv,ice in August of the 
present year, and a State Leader apipoinrted to superintend the 
movement. Profiting from the experience of other states, it 
was planned to organize the boys and girls into different cluibs, 
the :boys' dubs to he known as Boys' Pot,ato Clubs and the 
girls' cluibs as Girls' Canning Clubs. The project of pdtato 
growing was assigned to the iboys, since it was desirable for the 
first year ,at least that,-rnt, they should engage in gr.owing a 
uniform product; 2d, that the product should be one that 
could be grown successfolly in all parts of the state; 3d, that 
it should have a universal market. 

IThe proj eat of growing string beans was selected for the 
gir,ls, since this crop may he marketed, not only in cans, but 
also as green beans for table use. 

The dubs ar.e_ all organized under local leadership, an1d 
since the most effect,ive work a:ppears to exis1t where dubs are 
connected more or less intimately iw'iith the schoo}s or other 
organizations, local leaders were sought among school super­
intendents, teachers and persons engaged in commun:ity service 
of some kind. State-wide interest is being manHested in the 

22 
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movement and already fifteen clulbs have been formed and 
others are in 1process of organization. A circular entitled "Ag­
noultural Contests for Boys and Girls" has been ,issued by the 
Extension De1partmenit and is now ava;ila:ble for distribution. 
This circular gives full information for organizing and con­
ducting cluibs and should lbe ,in the possession of every person 
interested 1in the movement. 

ExTENSION SCHOOLS. 

To meet the demand for instruction in Agricultural subjects, 
by people who cannot attend regular sessions at the University 
of Maine, ~he College of Agriculture offered a limited number 
of short 'courses of three days' duration, to be given in com­
munities upon the application of twenty-five or more adults 
who agree to regularly attend the s.es·siions and defray local 
extpenses. 

HOW SCHOOLS W:ERE SECURED. 

Whenever the residents of a town desired a school, a satis­
factory methdd of organization was found to be as follows : 
The people interested aippointed an Executive Committee of two 
or three members w:ith Chairman and Secretary. This commiit­
tee first got 'in touch with the Extension Department at the Col­
lege of Agriculture, to find out ,plans for the desired school, ap­
paratus required, minimum number of students allowalble, etc.; 
second, they found how many people would agree to support 
the school by regular attendance and proportionate contribution 
towards paying necessary local expenses,; third, where a suffi­
cient number of people were interested, they completed arrange­
ment;5 with ~he Extension Depar:tment for the school. 

SCHOOLS HELD. 

Fourteen schools have been held as follows. :-Four in Apple 
Packing, at Newburg, West Paris, Winthrop and Wilton; three 
in Animal Feeding, at Belfasit, Buckfield, and Islesboro; four in 
Soil Fertil'ity, at East Vassalboro, Fairfield Center, \iVarren an:J 
Windsor; three wlhere Dairying and Po'tato Culture were the 
subjects, at Co-lumlbia Falls, Perry, and Lu1bec. 
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LOCAL EXPENSES. 

The hi,ghest local e~ense for any school this year was met 
by an assessment of ten cents per session for each memlber of 
the school. 

RESULTS. 

'The effects of Extension Schools on the communhy are diffi­
cult to measure, but the fact that already requests for schools 
for next year have 1been received from itowns where schools 
were held this year indicate that the people believe they are 
of definite value. 

FARM DEMONSTRATION WORK. 

Farm Demonstration Work, the first movement of the kind in 
this section of the United States, was begun early in the year 
in four counties in the state, under the direction of county rep­
resentatives of the Extension Service. 

'Dhis service was made possible lby the cooperation of the 
General Educatibn Board. A complete statement of 'the farm 
demonstration work in 1913 would be too extenHed for the 
present report, he:nce very liittle more than a summary of the 
service will be g,iven at this 'time. 

Table.-Sho-wing Demonstratvo'n Counties and Addresses of 
Representatives in Charge. 

COUNTIES. Name of Directors. P. 0. Address. 

Cumberland .................. Ernef'lt M. Straight ............ Portland 

Kennebec .................... Arthur L. Deering ............ Augusta 

Oxford ....................... George A. Yeaton ............ Norway 

Washington .................. Clarence A. Day . ............. Machias 

It was decided at the outset that for the first year at least, 
the demonstrations ·should be: Market Gardening in Cum­
beriland County; General Farming 1in Kennebec County; Or­
dhar.ding in Oxford County; and Grain and Potato Growing in 
\,Vashiington County. 
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Table.-Showing number and kinds of demonstrations in each 
county. 

NUMBER BY COUNTIES 

KINDS OF DEMONSTRATIONS. 

Jumber-1 Kenne- I 
land bee. Oxford I 

Wash- I 
ington. rotals. 

Flint corn. . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Sweet corn. . . . . . . . . . . . . . . . . . . . . . . . . 6 6 12 
Oats............................... 5 6 11 
Buckwheat. . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Potatoes. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2 14 19 
Beets.............................. 1 1 
Cabbages........................... 1 1 
Squash............................. 1 1 
Tomatoes . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
0 rchardmg . . . . . . . . . . . . . . . . . . . . . . . . . 4 26 4 34 
Strawberries. . . . . . . . . . . . . . . . . . . . . . . . 2 1 3 
Dairying . .............. • - - - • · - - · • · · - I 4. - - 4 
Grass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - 1 1 

--- ------------
15 23 26 26 90 

The demonstrations were success1ful to a remarka:ble degree 
and a:lready their influence is spreading to other farms. Early 
in the summer the financial assistance given by the Geneml Ed­
ucation Board was ,increased, and it was 'decided to establish 
demonstra1tions in Pendbscot County. Mr. Maurice D. Jones of 
Orono was secured as director and in August he began an agri­
cultural survey of the county, preparatory to the next season's 
work. 

During the summer successful field meefings were held in 
all demonstration towns in Kennebec and Washington Counties. 
Several meetings were also held in Cumberland and Oxford 
Counties. The meetings were all largely attended and served to 
acquaint the peqple of these counties more intimately wiith the 
pur,pose, tihe scope, and the results of farm demonstrations. · In 
1914, at least two hundred farms in the five counties will be 
carrying demons'traitions in farming in cooperation :with the 
Extension Serviice. 

It is hoped eventually to establish "farm demionstration work" 
in every county in Maine, since it appears to be one of the 
most :practical an1d resultful plans thus far found, to spread 
and actually set at work fundamental truths in successful farm­
ing .. 
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EMPLOYMENT BUREAU. 

The College is frequently requested to recommend trained 
men for ;pos,itions as butter makers, farm managers, poultrymen, 
orchardists, tec1Johers, and agricultural e~perts. In order that 
these inquiries might receive 'the mosit careful attention, an em­
ployment bureau was organized last year by the Extension De­
partment, in cooperation rwith the Maine Associaion of Agri­
cultural Students. It is the aiim of this :bureau to keep in dose 
touich wiith ·the work of the graduates of the College of Agricul­
ture, and ,thus ibe ,able to make recommendations to those who 
may require the services of trained and experienced men. 

NEEDS OF THE COLLEGE. 

If. all the needs of the Col1ege we:re to he enumerated, they 
would present a formidable list, but i't is intended in this repo:~t 
only to set forth those needs which appear most ;pressing and 
a,t the same time most ,important. 

Dairy Barns.-In a report made by the President of the 
Universii'ty eight years ago, the need for new dairy hams was 
clearly set forth and the nee1d of the College in this respect has 
since ·then !been growing more apparent eaich year. The present 
barns are neither sanitary, convenient nor of suitable size for 
carrying on t:he work af ,the College, educationally or commer­
eiailiy, to the greatest advantage to the students or profit to the 
sltate. iThey should be supplanted 'by modern barns, well 
adapted to all the purposes of the insti,tution. 

Horse Barns.____:The !horse barns are in a dila.1pidated condi­
tion add new ones should be provided for in the near future. 
It has been suggested that one of the present dairy barns might 
be remodelled for the housing of horses and it is possible that 
ithis plan could lbe worked out satisfactorily. 

Dairy Building.---l'fhe present dairy building is now outgrown, 
and it will be impossible for all students of whom dairy work 
is require1d, to take the subject the coming year. This ,is a very 
unfortunate situation, one ,which will need to be remedied 
very soon. A new and modern dairy manufactures building is 
one of the pressing needs of the OoLlege. 

Machinery Building.-A good sized hut not necessariily ex­
pensive mach'inery building, including a repair shop, is needeJ 
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for two purposes :-First, to house machines and provide a re­
pair shop for classes in farm machinery and farm mechanics ; 
second, to house ma;chinery as ,a permanent exhibit of up-to-date 
farm machinery for the benefit of tihe farmers of the state wh1o 
visit the University ,in thousands each year. 

Greenhouses.--The present greenhouses are too small for the 
uses of the students taking work in horti'curture, farm crops, 
and soil bacteriollogy. They are also old and will soon need a 
iarge amount of money expended in repairs. 'Dhey should be 
re:placed with larger and more conveniently arranged buildings. 

GENERAL. 

'The entrance requirements for the four years courses in 
agriiculture, forestry, and domestic science are set forth in 
detail in the annual catalog of the University. 

For the two years courses in agriculture no entrance examina­
'tions are require'd. Students fifteen years of age or over who 
are prepared for advanced grammar or high school work are 
eligible for registration. 

For admission to the 'two years course in domestic science 
it is required that students shall be graduates of a recognized 
High school ,or its equivalent, and have in addition some practi­
cal knowledge of house work. 

Information concern.:ing entrance requirements, college ex­
penses, an'd s,tudent employmen't wil,1 be forwarded on appli­
cation to the Dean of the Col1ege of Agriculture, Orono, Maine. 
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THE WORK OF THE MAINE AGRICULTURAL 
EXPERIMENT STATION IN 1913 

DIRECTOR CHAS. D. \Voons. 

The year 1913 was the twenty-ninth year of the Maine 
Agricultural Experiment Station. It began its work April l, 

1885. In the following pages is given a brief outline of some 
of the more important lines of investigation that have been 
taken up during the year, and particularly matters which have 
an immediate practical agricultural significance. The full re­
port of the operations of the Experiment Station will be found 
in its bulletins and annual report for the year 1913. 

GOVERNMENT OF THE STATION. 

The dewelopment and management of the Station is in 
charge of a Station Council made up of the President of the 
College, the Director of the Station, the heads of the various 
departments of the Station, the Dean of the College of Agri­
culture, three members of the Board of Trustees, and a repre­
sentative from each of the state-wide agricultural organizations. 

The Station Council meets once a year. At this meetmg 
the Director and other members of the Station staff outline 
the work which has been undertaken in the past year and 
make recommendations for the following year. Such of these 
as commend themselves to the Station Council as well as sug­
gestions from that body are approved and the Director is in­
structed to carry them out in detail. The appointment of 
members of the staff is made by the Trustees, and the recom­
mendations of the Council are subject to their approval. 

The ·Director is the executive officer of the Station and 
passes upon all matters of business. The members of the staff 
have charge of the lines of work which naturally come under 
their departments. 
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INCOME OF THE STATION. 

For the year which ended December 31, 1913, the income 
of the Station in round figures was: From the United States 
Government, Hatch Fund, $15,000; Adams Fund, $15,000; 
from the State of Maine, investigations in animal husbandry 
$5,000; printing bulletins and reports $4,500. In addition to 
this there were about $20,000 in appropriation and fees from 
the State for carrying out the work of inspection and about 
$r 1,000 from the sale of farm and poultry products. 

RELATION OF THE STATION TO THE UNIVERSITY OF MAINE. 

The Station is by act of legislature a department of the Uni­
versity of Maine and in the organization of the University is 
co-ordinate with the different colleges. The £,unction of the 
colleges is to teach. It is by the Act of Congress establishing 
the Station "The object and duty of said experiment stations 
to conduct original researches or verify experiments ........ . 
bearing directly 0n the agricultural industry of the United 
States as may in each case be deemed advisa:ble, having due 
regard to the varying conditions and needs of the respective 
States or Territories." None of the funds received by the 
Station can lawfully be used for teaching, for demonstration, 
for exhibition purposes or for any punpose whatever outside of 
research into agricultural problems. 

ORGANIZATION OF THE STATION, 

The Maine Agricultural Experiment Station was first estab­
lished as a fertilizer control, but in 1888, when the Hatch Act 
became effective, the purpose of the Station was changed by 
that Act so that its work is that of the investigation of agri­
cultural problems. However, the fertilizer control was left in 
the hands of the Director of the Maine Agricultural Experi­
ment Station, and as various other inspection laws regulating 
the sale of commercial feeding stuffs, agricultural seeds, drugs, 
foods, fungicides, insecticides, and other materials, were en­
acted they were also placed in the hands of the Director of the 
Experiment Station. The execution of the laws which had to 
do directly with the agricultural products were not particularly 
taxing, but with the large duties which were required par~ 
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ticularly under the food and drug law, it came about that the 
time of the Director of the E~periment Station and much of 
the office force was diverted from the strict purpose of inves­
tigation to that of police duties. Recognizing that it was the 
function of an experiment station to conduct original exper:­
ments and investigations in agriculture, and that the function 
of the State Department of Agriculture is executive, ·l:1e 
Legislature of 1913 so changed the laws regulating the sale of 
agricultural seeds, commercial fertilizers, commercial feeding 
stuffs, drugs, foods, fungicides and insecticides, that the purely 
executive part of the work is, beginning with January I, 1914, 
in the hands of the Commissioner of Agriculture. The analyti­
cal work, including the publication of the results of the exami­
nations, will be conducted at the Experiment Station, as in the 
past. This probably is the most important legislation, from the 
standpoint of the integrity and concentration of the work of 
the Experiment Station, that has recently occurred. 

DISSEMINATION OF INFORMATION. 

It is not the function of the Station to disseminate generai 
agricultural or other information. That is for the College 
through its extension department. It is, however, the distinct 
duty of the Station to publish the results of its investigations. 
Although the correspondence that bears upon general agricul­
ture is referred as far as practicable to the correspondence 
department of the University, the Station receives and answers 
many thousand letters each year. 

'The Station publishes: (a) Bulletins which contain the 
results of investigation; (h) Official Inspections which give 
the results of the work of inspection; ( c) Miscellaneous Publi­
cations; and ( d) a series of publicity letters that are issued 
,v ednesdays of each week and sent to a limited number of 
papers to be released for publication on the following Wednes­
day. The bulletins, the Official Inspections and the chief mis­
cellaneous publications are bound together at the close of the 
year and make up the Annual Report of the Station. During 
1913 there were issued 14 bulletins containing about 350 pages; 
ro Official Inspections containing about 350 pages; 28 miscel­
laneous publications and 53 publicity letters. 
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Some of the investigations of the Experiment Station which 
are necessary for the solution of the problems which the Sta­
tion is investigating are of a technical nature, and so far as 
pcssible these are printed in other places, such as scientific 
magazines published in this country and in Europe, and the 
bulletins of the United States Department of Agriculture. 
Something more than 200 printed pages were thus published in 
1913. 

The following are the principal publications, although there 
were numerous circulars not here listed as well as more pre­
tentious papers that were printed in scientific periodicals, both 
American and foreign. 

LIST OF PRINCAPAL PUBLICATIONS IN 1913. 

Work of Investigation (Bulletins). 

209 New Mineral Fertilizer. 
210 Spruce Bud Worm and Spruce 'Leaf Miners. 
2I!l Potato Flea Beetle. 
212 Orchard Spraying Experiments in 1912. 

213 Aphid Pests of Maine. II. Willow Family. 
214 The Biology of Poultry Keeping. 
215 The :Measurement of the Intensity of Inrbreeding. 
216 Poultry Notes, 1911-13. 

217 Woolly Aphid of the Apple. 
218 Tables for 'Calculating Coefficients of Inbreeding. 
219 Comparative Studies of Certain Diseases Producing Species of 

· Fusarium. 
220 Woolly Aphids of the 1Elm. 
221; Variations of Fat in 'Milk Pedigree System App'1ied to Guinea 

Pigs. Aluminum in .Chick Feeds. 
222 Meteorology, Finances and 'Index. 

Work of Inspection (Official Inspections). 

46 Seed Inspection. 
47 Fungicide and 1Insecticide Inspection. 
48 Drugs. 
49 Protection of Food Offered for Sale. 
50 Feeding Stuff Inspection. 
51 Weight of Butter. 
52 Seed Inspection. 
53 Fertilizer Inspection. 
54 Insecticide and Fungicide Inspection. 
55 Clams, Oysters and Scallops. 
Among the more important misc-ellaneous publications are: 

467 The Potato Flea Beetle. 
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Preparation and Use of Lime-Sulphur in Orchard Spraying. 
Methods of Poultry Management at the Maine Agricultural 

Experiment Sta,tion. 
Special Report of the Maine AgricuHural Experiment Station for 

the Commissioner of Agriculture for the Year 1912. 

1Summaries of Station Work. I. Apple Studies. 

A complete list of the Station publications for 1913 is given 
in Bulletin 222. 

All publications of the Station are distributed free to resi­
dents of Maine. The demand for the Station bulletins outside 
of the State has made such inroads upon the printing fund that 
a price is put upon them to non-residents with the exception of 
exchanges, scientific investigators and libraries. 

EQUIPMENT 011 THE STATION. 

The Station is well equipped in la:boratories and apparatus, 
particularly in the lines of chemistry, entomology, horticulture, 
pomology, plant pathology and poultry investigations. Its 
poultry plant is proba:bly the most complete for the purpose of 
investigation of that of any experiment station in the country. 
\;\Thile the Station carries on some cooperative work such as 
orcharcling, and field experiments with farmers in different 
parts of the State, most of the work is conducted in its own 
laboratories and poultry plant at Orono, and upon Highmoor 
Farm, situated in the town of Monmouth. 

Its offices and laboratories are chiefly located in Holmes Hall 
( named in honor of Dr. Ezekiel Holmes, the first Secretary of 
the Board of Agriculture) on the University of Maine campm, 
Orono. It is a two story brick building, 81x48 feet. The 
poultry plant is also situated on the University of Maine cam-• 
pus. 

AROOS'l'OOK FARM. 

More than 70 years ago, Dr. Ezekiel Holmes, the first secre­
tary of the Board of Agriculture, and who was in many ways 
:i. pioneer in Maine in the application of science to agrioulture, 
urged the necessity for an experimental farm in Aroostook 
County. This idea conceived so long ago came to partial ful­
fillment by the act of Legislature of 1913 providing an appro­
priation for the purchase of a farm for experimental purposes 
in agriculture in Aroostook County. The appropriation for the 
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purchase of this farm was $10,000. To the committee this 
seemed inadequate to obtain such a farm as was needed for 
the purpose of an experimental and seed farm. In order that 
a better farm than could be obtained for $10,000 might be pur-, 
chased, they sought !tlhe cooperation o,f Aroostook citizens. A:­
a result, a farm was purchased in Presque Isle for which the 
State has paid $10,000 and the citizens of Presque Isle have 
provided for the payment of the other $ro,ooo to complete the 
original cost of the farm and $3,000 for putting up a suitable 
house. 

The farm is well situated two miles south of Presque Isle 
village. The Bangor and Aroostook Railroad crosses the farm. 
There was a siding at the point where the direct road from 
Presque Isle to Houlton crosses the Bangor and Aroostook 
Railroad, and a flag station has been established there under the 
name of "Aroostook Farm." 

The house and barn upon the farm were destroyed several 
years ago. One of the best barns in Aroostook County was 
erected, to replace the one burned, by the last owner. It has a 
high cement constructed basement, part of which is fitted £01 
admirable potato storage. The farm contains about 275 acres, 
about one-half of which is cleared. It has several types of soil 
characteristic of Aroostook County, and it is believed to be in 
every way suited to experimental work. The house for a farm 
superintendent will be constructed in the early spring from 
funds provided by citizens of Presque Isle. 

The State made no appropriation for the carrying out of 
eXlperimental work on this farm in 1913 and 1914. Through 
the liberality of the management of the Bangor and Aroostook 
Railroad in contributing $2,500 to the carrying out of investi­
gations in the year 1914 there is made possible the beginnings 
of experimental work on this farm in ~914. The Directors 
:have given this support dearly recognizing that the railroad will 
obtain no direct returns therefrom, but believing that the road 
in common with the County will receive so much indirect bene­
fit that the beginnings of the studies should not be postponerl 
until the meeting of the legislature in 1915. This gift is made 
with the distinct understanding that it will not be duplcated 
and is to tide over the existing lack of funds. 

As Aroostook Farm was turned over to the Experiment Sta­
tion there were about 55 acres plowed, ready for the potato 
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crop for 1914. There were about 25 acres in potatoes in 19T·, 
that it was planned by the former owner to seed to oats in 1914. 

Among the experiments which it is hoped to begin at Aroos­
took Farm in 1914, the following may be cited: 

Experiment with Oats. 

Experiment to test the profitable amount of oat seed per 
acre for a maximum crop. There is a great diversity of opin­
ion in the county and in the state as to the amount of oat seet1. 
that is best used per acre. While this would naturally vary 
with the different varieties, it is believed that many people in 
Aroostook County are not merely wasting seed but are decreas­
ing the crop by over-seeding. This will be given as thorough a 
try-out as is possible in a single season on ten acres, using the 
Prosperity oats which have been cleanly grown at Highmoor 
Farm for three years. Fifteen or more varieties of the most 
promising of the oats which have been grown at Highmoor 
Farm for the past three years will be tested out in acre plots 
at Aroostook Farm in 1914. 

Experiments with Potatoes. 

The hill selection Cobblers which have been made during the 
past three years at Highmoor Farm will be taken to Aroostook 
Farm and the testing out continued. Experiments upon the 
different methods of applying fertilizer to the potato crop will 
also be as thoroughly tested as is practicable in a single seas011. 

The United States Department of Agriculture will use 12 

acres in continuing· the testing out of the seedlings and othe: 
single tu:ber tests which they are carrying out at four different 
sections in the country. For the two preceding years these 
were conducted on the John Watson farm at Houlton. The 
study of the chemical effects of potato diseases will be cor.­
tinued by the Department of Agriculture in 1914. A few other 
minor experiments are planned by the Experiment Station 
which are not here given. 

HIGHMOOR FARM. 

The State Legislature of 1909 purchased a farm upon which 
the Maine Experiment Station "shall conduct scientific investi-
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gations in orcharding, corn and other farm crops." The farm 
is situated in the counties of Kennebec and Androscoggin and 
largely in the town of Monmouth. It is on the Farmington 
branch of the Maine Central Railroad two miles from Leeds 
Junction. A flag station caled Highmoor is on the farm. 

The farm consists of 225 acres, about 200 of which are in 
orchards, fields and pastures. There are in the neighborhovl 
c,f 3,000 apple trees upon the place which at time of purchase 
iiad been set from I 5 to 25 years. The fields that are not m 
orchards are well adapted to experiments with corn, potatoes, 
and similar general farm crops. The house is two story with 
a large wing, and contains about 15 rooms, well arranged for 
the Experiment Station offices and for the home of the farm 
superintendent. The barn is large, affording storage for hay 
and grain. The basements of the building afford a modera~e 
c1motmt of storage for apples, potatoes and roots. 

Highmoor farm is used as a laboratory by the different de­
partments of the Station and part of the work in progres.;; 
there is described in other parts of this report. Anyone inter­
ested can obtain a full list of the field experiments at High­
moor Farm in 1913 on request to the Director of the Station. 
A similar list for 1914 will be published. 

WORK OF INSPECTION. 

The inspections entrusted to the Maine Agricultural Experi­
ment Station include agricultural seeds, commercial feeding 
stuffs, commercial fertilizers, creamery glassware, drugs, food:;;, 
fungicides and insecticides. In the course of the year this 
work leads the deputies to visit practically every town of im­
portance in the State at least once ancl many of them several 
times. 

The work of inspection comprises much more than the actual 
collection of the samples. The deputy has constantly to be on 
the watch for goods which are not registered in the case of 
fertilizers, feeding stuffs, fungicides and insecticides; labels 
and tags have to be constantly examined in order to see that the 
statements thereon are apparently in accord with truth. 
\Veighings are often made in order to see that the net weigh 
actually contained in the package does not fall below the guar-



anteed weight; and there must be constant watch for old, shop­
worn and damaged goods. 

The fertilizer inspection must of necessity be carried on 
almost entirely during the early spring months just before that 
commodity is used by the farmers. While a large amount of 
fertilizer comes intb the state during ,the fall and winter and 
is stored in large warehouses, more and more is being shipped 
into tihe state by rail and directly to the points of consumption 
so that the collection of samples of the various brands becomes 
more and more difficult and involves a larger expenditure of 
time and money each year. · ' 

The feeding stuffs inspection comes naturally during the faE 
and winter months when commercial feeding stuffs are most in 
use. This work also increases year by year as the consumption 
of commercial cattle feeds increases. The importance of this 
inspection becomes more and more apparent as the number of 
compounded f eecling stuffs on sale increases. The tendency to 
use waste and inferior materials, screenings, chaff, oat clip­
pings, hulls, cob meal, and other low grade materials, is ever 
increasing and the importance of having such compounds 
marked plainly so that the consumer may know exactly what 
he is getting is, of course, apparent. 

The inspection of agricultural seeds also comes during the 
spring months just before the seed is placed in 1the ground. A 
comparatively few samples of seeds are actually analyzed, be­
cause the seed analyst himself does the actual work of inspec­
tion and no samples are taken unless the appearance of the 
goods indicates that the guarantees accompaµying it may be 
too high, or for some other reason there is cause for suspicion. 

The insecticides and fungicides inspected include all classes 
of materials which are used to destroy, repel, or mitigate in 
any way insect and fungus pests. The requirements of the 
insecticide and fungicide law are more recent than the other 
inspection laws of the State, but the importance of the work i~ 
already evident. 

The inspection of foods and drugs goes on constantl:v 
throughout the year, and the number of samples collected does 
not represent in the least either the importance of the work or 
the scope of the ground covered by the deputies. 

The importance of manufacturing, storing and dispensing 
food materials under sanitary conditions is just being realized 
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by the public. Just how much disease is spread because flie3 
carry with them and deposit upon exposed foods the germs of 
dangerous diseases, or the dust of the streets containing dan­
gerous disease germs is scattered upon food materials, or the 
spray from human mouths contaminate food products, can 
never be ascertained. That diseases are spread by these means, 
however, is indisputable. In like manner it can never be ascer­
tained of just what value various inspection laws' are to the 
commonwealth, but by comparing the reports of many other 
states with our own we can feel certain that at the present 
t:me the old statement that Maine is the dumping ground for 
inferior materials can no longer hold true. The character of 
th·e various materials offered for sale in the State, which come 
under the requirements of the various inspection laws, is 
constantly improving. 

The actual work of inspection in the field is accomplished 
by means of several deputies. The collection of samples of 
fertilizers, feeding stuffs and seeds is done, as noted above, at 
certain short definite periods of the year and is usually done 
by special deputies who search for these particular materials 
only. The remainder of the inspection work is at the present 
time done principally by local inspectors appointed to look after 
some limited locality in which they reside. 

By this means the larger towns and cities are at present be.ing 
constantly inspected and the sanitary conditions of food dis­
plays are being constantly improved. 

As stated above, with the close of the present year the Di­
rector of the Experiment Station is relieved from the executive 
work under these various laws, which will be enforned by the 
Commissioner of Agriculture. There will be no radical changes 
in the enforcement of these various acts. The chemical an­
alyses will be made at the Maine Agricultural Experiment Sta­
tions and the results of the examination published by the Sta­
tion, as in the past. 

BIOLOGY. 

The Department of Biology is chiefly engaged in the study 
of plant and animal breeding. The final goal of this work i, 
to find out how the common farm crops and live stock may be 
1mproved in quality and productivi'ty by breeding. On the ani-
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mal side the work is largely with poultry and cattle, while on 
the plant side corn, oats and beans have been· the crops chiefly 
studied. 

WORK WITH POULTRY. 

During nearly the whole existence of the ·Maine Agricultural 
Experiment Station it has carried on work with poultry along 
one line or another. Two phases of the poultry work of t:~i:, 
Station have attracted wide attention, namely its experiments 
in breeding for increased egg production, on the one hand, and 
in poultry management on the other hand. In recent years an 
increasing amount of attention has been paid to the former 
line of work. This is warranted by the great practical impor­
tance to agriculture of the subject of breeding for performance 
in general. Not only is a working out of the fundamental 
principl~s upon which successful breeding for egg production 
c1epends proving useful and valuable to the poultryman, but 
also to the breeder of any kind of live stock who is seeking to 
improve utility qualities. Poultry probably furnishes more fa­
vorable material for working out the laws of inheritance and 
breeding than any other of the domestic animals. 

Another line of work has to do with the physiology of· -egg 
production. In this connection a study has been published 
during the past year of the mode of formation of the white of 
the egg. 

How the White of the Egg Is Made. 

The oviduct or egg tube of a laying hen is divided into five 
main parts, readily distinguishable by gross observation. Be­
ginning at the anterior end of the organ these parts, in order, 
are: (a) the infundibulum, or funnel, (b) the albumen se­
creting portion, ( c) the isthmus, ( d) the uterus or ''shell gland" 
and ( e) the vagina. 

Each of these parts is generally supposed to play a particular 
and exclusive role in the formation of the :protective and nutri­
tive envelopes which surround the yolk in the complete egg as 
laicl. Thus the funnel grasps the ovule at the time of ovula­
tion ; the glands of the albumen region secrete the different 
sorts of albumen or "white" ( thick and thin) found in the 
egg; the shell membranes are secreted in the isthmus; and fi-
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nally the glands of the uterine wall secrete the calcareous shell. 
This is in brief, the classical picture of the physiology of the 
oviduct. 

For some years past experiments and observations have been 
systematically carried on in the Biological Laboratory of the 
Maine Station with the object of acquiring a more extencbl 
and precise knowledge of the physiology of the hen's oviduct 
than is to be gained from the literature. 

Putting all the evidence together, the following account of 
the processes by which the hen's egg acquires its white and 
shell summarizes the r-esults of this study. 

I. After entering the funnel the yolk remains in the so­
called albumen portion of the egg tube about three hours 2.nrl 
in this time acquires only about 40-50 per cent by weight of its 
total ''white", and not all of it as has hitherto been supposed. 

2. During its sojourn in the funnel and albumen portions of 
the duct the egg acquires its chalazce and chalaziferous layer, 
and the "thick" albumen layer. 

3. Upon entering the isthmus, in passing through which por­
tion of the duct something under an hour's time is occupied 
instead of three hours as has been previously maintained, the 
egg receives its shell membrane by a process of discrete depo­
sition. 

4. At the same time, and during the sojourn of the egg in 
the uterus or shell gland it receives its outer layer of fluid, or 
''thin" albumen which is by weight 50-60 per cent of the total 
"white." 

5. This "thin" albumen is taken in as a dilute fluid by o:::­
mosis through the shell membranes already formed. The flu:d 
albumen added in this way diffuses into the dense albumet1 
already present, dissolves some of the latter and so brings about 
its dilution in some degree. At the same time the fluid albu­
men is made more dense in this process of diffusion, and comes 
to have the consistency of the thin layer of the normal laid 
egg. The fluid albumen taken into the egg by osmosis is a defi­
nite secretion of glands of the isthmus and uterus. 

6. The addition of albumen to the egg is completed qnly 
after it has been in the uterus from 5 to 7 hours. 

7. Before the acquisition of albumen by the egg is completed 
a fairly considerable amount of shell substance has been de­
posited on the shell membrane. 
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8. For the -completion of the shell and the laying of the 
egg from 12 to 16, or exceptionally even more, hours are re­
quired. 

·Poultry Management. 

At all times efforts are being made to improve the methods 
of management of poultry on the Station plant. During the 
past year the Station has issued Circular 471 entitled "Methods 
of Poultry Management at the Maine Agricultural Experiment 
Station." This is a revision, with much additional matter, of 
Farmers' Bulletin 357; it brings the account of the Stabon 
methods up to date. 

"Dead in Shell." 

Careful analysis of the matter leads to the conclusion that 
there can be but two general classes of causes concerned in the 
death of chicks in the shell during incubation. The first of 
these classes of causes must be those which are inherent in the 
egg which one has attempted to hatch. The other class of 
causes must include those which are involved in the method of 
incubation practiced in hatching the eggs. The causes of mor­
tality during incubation which are inherent in the egg itself 
may be considered first. The developing chick embryo derives 
the nourishment which it needs for its proper development from 
the yolk and white of the egg. All the time that it is growing 
and developing it feeds on these substances. It is, of course, 
obvious from general experience that if a young growing ani­
Pial does not get the right kind of food for its proper nourish­
ment it does not make good growth or develop in strength. Im­
proper nourishment means that the young animal will weaken and 
may finally die. The same reasoning applies exactly to the develop­
ment of th~ chickiin the egg. It cannot make a proper grow'th un­
less it has nourishment of the right kind. N 01w the yolk and white 
of the egg are formed in the body of the mother hen which 
lcdd the egg. Experience has demonstrated that if this hen ic; 
not in good, strong, vigorous physical condition and is not frd 
the proper sort of food while she is laying eggs, then in turn the 
yolk and albumen within these eggs which is to serve as food 
for the embryo during incubation will not be of the sort which 
will produce strong healthy chicks. 
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Here then is the clue to the primary factor in the control of 
death of chicks in the shell during incubation. The first step 
tr· take towards preventing mortality in the shell is to see that 
the breeding birds from which the eggs come are in a strong, 
healthy, vigorous condition, and that they are fed a proper ra­
tion for breeding birds. In the experience of the Maine Agri­
cultural Experiment Station the most important factor in feed­
ing breeding birds is to see first of all that they get a minimum 
amount of animal food of any kind in their ration. By anim .1 
iood is meant any food substance of animal origin, such as beef 
scrap, blood meal, fish scrap, milk, green cut bone, etc. Further­
more it is necessary that the breeding birds have an abundance 
cf fresh succulent green food. During the season of the year 
when hatching is done the climatic conditions in Maine are 
such that green food from out of doors cannot be obtained. 
Under these conditions the most satisfactory source of green 
food which has been found at the Station is green sprouted 
oats. These should be fed to the breeding birds in liberal 
quantities. To give good results the oats should be quickly 
grown and should be about 6 inches tall above the root at the 
time when they are fed. This material may furthermore be 
supplemented to great advantage by feeding cut clover or cut 
aHalfa which has been steamed. The birds relish this and 
it has a valuable influence on the quality of the hatching eggs. 
Attention to these points in the feeding of breeding birds will 
go a long ·way in the reduction of mortality in the shell during 
incubation. 

Turning now to the second class of causes, those having to 
do wjth the operation of the incubator itself, it is probable that 
the greatest single factor in incubation causing mortality in the 
shell is a lack of sufficient moisture. In making this statement 
it is ,~f course assumed that the operator of the machine is 
skilled in that work and that he understands how to run the 
incubator at an even temperature. By improper temperatures 
chicks may be killed in the shell very easily, but there should be 
no difficulty in this direction with any good standard incubator, 
provided the directions furnished by the manufacturers are 
carefully followed. The need for a continuous and copious 
supply of ~dded moisture during incubation however is very 
often overlooked. This necessary added moisture may be sup-
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plied in various ways. Some incubators on the market are 
made with automatic arrangements to supply this water. On 
the other hand most of the hot air incubators, which are very 
widely used, lack any such arrangement. In these cases the 
most satisfactory way of supplying added moisture is by sprink­
lmg the eggs each time they are taken out of the machine for 
turning, with water warmed to a temperature of from 108-1 IO 

degrees. This water may be sprinkled on the eggs by hand as 
i11 sprinkling clothes for ironing,"or a hand spray-pump may be 
used for the purpose. The eggs should be put back into the 
machine when wet. There should be no sprinkling of the eggs 
after the 18th day of incubation. From this time on the eggs 
should be left undisturbed until the chicks hatch. 

The Value, Method of Preservation, and Economical Use vf 

Hen Manure. 

One of the most valuable by-products of any live-stock in­
clustry is the manure. Its proper care and use is one of the 
distinguishing features of a successful stock farm. 'rhe high 
nitrogen content of poultry droppings makes them in certain 
respects the most valuable of farm manures. At the same time 
this quality necessitates special treatment to preserve the nitro­
gen and utilize it economically. 

According to experiments carried on at this Station some 
years ago the night droppings average 30 pounds per hen per 
year. They contain .8 pound of organic nitrogen, .5 pound of 
phosphoric acid and .25 pound of potash. At the present price 
of fertilizers this material would be worth 20 cents. No data 
are available on the amount of day-voided dung. Since the 
hens spend less than one-half of their time on the roosts, and 
since more dung is voided while the birds are exercising than 
when at roost, it is estimated that during a year probably 45 
pounds of clung are voided by each bird while off the roost. 
Allowing that more than one-half of the fertilizing elements of 
the clay dung are necessarily lost, the value of the total drop­
pings, if properly cared for, should be at least 30 cents per bird 
per year. 

The poultryman or farmer who properly cares for the drop­
pings can add a neat further profit to his business. For exam-

2 
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pie the droppings from 1000 birds, if preserved without need­
less loss, will be worth at least $300. 

Poultry manure contains more nitrogen than other farm 
manure, because in birds the excretion of the kidneys is voided 
in solid form ( uric acid), with undigested portions of the 
food. This form of nitrogen is easily available to plants. 
Unfortunately, however, it is not stable. Putrefactive processes 
easily change it to ammonia compounds, and unless speci.'.:11 
care is taken of the droppings one-third to one-half of the 
nitrogen passes off as ammonia gas. 

The mechanical condition of poultry manure is poor. 1t 
is apt to be sticky when fresh and lumpy when dry. On this 
account, if used untreated, it can only be successfully applie:1 

tc, the land by hand, as it does not work well in drills or spread­
ers. Hen manure used alone is very wasteful of nitrogen a.-­
it carries this element in too large a proportion to its pho"­
phorus and potassium. 

In the experiments referred to above the attempt was made 
to find a method of treatment of hen manure which would first 
prevent the loss of nitrogen, second, add sufficient phosphorus 
and potassium in forms available for plant food to make :i 

balanced fertilizer; and, third, so improve the mechanical con• 
dition of the clung that it can be applied to the land with a 
manure spreader. Seven different methods of treatment were 
tested. Summarized the results were as follows: By itself, 
hen clung is a one-sided nitrogenous fertilizer. As usually man­
aged, one-half or more of its nitrogen is lost, so that as orcli­
narily used it does not carry so great an excess of nitrogen. 
Because of its excess of nitrogen it will be much more econom­
ically used in connection with manures carrying prosphoric 
acid and potash. As both acid phosphate and kainit prevent 
the loss of nitrogen, it is possible to use them in connection with 
sawdust or some other dry material as an absorbent (good dr? 
loam or peat will answer nicely) so as to make a well balanced 
fertilizer. For example, a mixture of 30 pounds of hen ma­
nure, IO pounds of sawdust, 16 pounds of acid phosphate, and 
8 pounds of kainit would carry about .25 per cent nitrogen, 4.5 
per cent phosphoric acid, and 2 per cent potas·h, which, used at 
the rate of 2 tons per acre, would furnish 50 pounds nitrogen, 
185 pounds phosphoric acid and 80 pounds potash. 
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At the present pri~e of fertilizing ingredients this mixture is 
worth about $10.00 per ton. It is a well balanced, stable fer­
tilizer which, while still not fine enough to work well in drill~, 
can be successfully applied with a manure spreader. 

The kind of absorbent used should be the one which can be 
obtained at least cost, s,ince the amount of plant food added by 
any one of those suggested is negligible, and since they are 
about equally effective as dryers ( the slight acidity of peat 
gives it some advantage as it helps a little to preserve the 
nitrogen). It is probable that one of the three can be obtained 
by any poultryman or farmer at little or no expense. 

The absorbent and the acid phosphate and kainit should be 
kept conveniently at hand and each day when the droppings 
are collected they should be treated. It may be best to weigh 
the ingredients a few times, after which it will be possible to 
make sufficiently close estimates by measure. 

The treated droppings should be well sheltered until time 
to apply them to the land, i. e., shortly before plowing. Any 
form of shelter m2y be used. For a temporary plant, or for a 
small farm, a small wooden building or a bin in a larger build­
ing will probably be the best place practicable; but for a large, 
1-1ermanent poultry plant a cement manure shed or tank is advis­
able. A general farmer also will find such an equipment for the 
storage of all farm manure a paying investment. A portion of 
this shed can be partitioned off for hen manure. 

A properly constructed cement building will not have to be 
constantly repaired and frequently replaced like a wooden 
structure, which rots out quickly when used for the storage of 
manure. The cement building is water tight, preventing the 
entrance of water from without and the escape of any unab­
sorbed liquid manure. It is, in fact, a perfect permanent shel­
ter. 

WORK WITH DAIRY CATTLE. 

At the last session of the legislature an act was passed pro­
viding for the conducting by the Station of investigations in 
animal husbandry. An annual appropriation was made for 
this purpose. Work on this line has been well started during 
the past year. The main lines of study involved are: 

(I) The study of existing records of milk production for 
the different pure breeds of dairy cattle. 
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( 2) The carrying out of definite and_ controlled matings, 
both within the pure breeds and in crosses of high and low pro­
ducing breeds, in order to discover' whether this character milk 
production is inherited in a similar way to the character egg 
production, which has been studied in fowls. 

It is of course obvious that experimental work in this line 
will take a considerable number of years to produce results. 
The dairy cow is a slow growing animal and the character 
milk production is one which does not come into expression un­
til full adult life is reached. However, the milk records now in 
existence will make it possible to make some beginning at once 
on an analysis of the inheritance of this character before the 
results of experimental investigation come into hand. 

Collateral lines of investigation in connection with the cattle 
breeding project include the study of sex determination, of 
inbreeding and other topics. 

Influencing the Sex Ratio in Cattle. 

To control the sex of offspring is a thing which the breeder 
of live stock would very much like to be able to do. Sex con­
trol, however, can never be hoped for until the laws of sex 
determination are known. The search for these laws has en­
gaged the attention of students for centuries past. Many theo­
nes regarding the matter have been propounded, but only with­
in comparatively recent years have careful experimental and 
statistical investigations on sex-determination been made. 

Some years ago the Maine Agricultural Experiment Station 
undertook the collection of statistics in regard to cattle breed­
ing operations in order to find out whether the time of service 
in relation to the period of heat had any relation to the sex of 
the resulting calf. About I86o it was suggested by a Euro­
pean investigator named Thury that if cows were served at tht> 
very beginning of heat there would be a tendency towards a 
preponderance of heifer calves in the resulting offspring. On 
the other hand if the cows were served relatively late in heat 
there would tend to be more male calves born. Thury produce\'! 
practically no concrete evidence in support of his theory an<l 
after a few experimental tests of it on a small scale the mat­
ter dropped out of notice and has been practically forgotten. 
Within the last few years, however, experimental studies on 
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sex determination in lower animals like the frog and the toad 
have tended to show that in its essentials Thury's idea was 
probably right. In these lower animals it has in some cases 
been possible to control sex absolutely, that is, to produce :111 
the offspring of one sex. 

The statistics regarding sex determination in cattle collected 
at the Maine Agricultural Expt:riment Station are the most 
extensive which have yet been available to test this matter. 
Putting together all the authentic evidence which has been col­
lected at the Maine Station and at several experiment stations 
ln Germany the relations are as shown in the following table: 

Time of Service. 
Early in heat ........ . 
Middle of heat ....... . 
Late in heat ......... . 

Number of Male 
Calves to every 

Sex of Calf. 100 Female Calve5. 
134 male 178 female 75.3 
67 male 58 female u5.5 
77 male 44 female 175.0 

Totals . . . . . . . . . . 278 

These figures comprise 558 distinct breeding operations to 
test the matter. They show that when the service was early 
in the heat there were 133 heifers to every 100 b,uU calves ( or 
put the other way about there were 75 bull calves to every 100 

heifers). When the service was late in the heat this relation 
was reversed. There ,were then 175 bulls born to every mo 
heifers. These figures have been subjected to the most refined 
ma1thematical tests, applied to determine whether they are to be 
regarded as accidental or as representing a real and definite 
law of sex determination. The results point with a high degree 
of probability to the latter conclusion. 

The position of the Experiment Station in regard to the 
results set forth above should be clearly understood. It is not 
contended or supposed that the time of service in relation to the 
period of heat absolutely controls the sex of the subsequent 
offspring. It is believed, however, that the facts show, with a 
considerable degree of probability, that the sex ratio in cattle 
can be to some extent modified by controlling the time of ser­
vice. But the amount of such observed modification is not so 
great that the matter can be tested with a few individuals .. 
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There is every reason to believe that any effect would only ap­
pear in fairly comprehensive statistics. The matter is one of 
much practical consequence to the stock breeder. Because this 
is so we would caution the reader against misinterpreting these 
results. A trial of a half dozen individuals will not in any 
sense whatever adequately test the accuracy of the results set 
forth above. 

The probability that the sex ratio can be changed by careful 
attention to this matter of time of service is sufficiently great, 
in our judgment, to warra~t ahy man in modifying his breeding 
practice in accordance with it, particularly since in so doing he 
will be incurring no added risk of any kind. In the every clay 
affairs of Ii f e in regard to business, investment of funds, and 
the like, practical men every day undertake courses of action 
on the basis of probabilities much smaller than that in favor of 
getting an increased number of males if cows are served late 
in heat. The practical cattle breeder in most cases would like, 
if he could get it, an excess of female calves. All the evidence 
at hand warrants the belief that by taking care that cows 3.re 
served as soon as possible after the onset of heat there ·will 
be some reduction in the proportion of male calves born. In 
short, the facts warrant the breeder in paying attention to the 
time of service in his cattle breeding operations, but he must 
not suppose that by so doing he can absolutely control the sex 
of the offspring, or even approach measurably close to absolute 
control. He can at best merely modify, over a period of years, 
the sex ratios m greater or less degree, in the direction which 
he desires. 

The Fear of Inbreeding. 

A careful study of the history of the best improved strains 
of live stock of all sorts leaves no room for doubt that the 
attainment of the highest degree of excellence has always been 
associated with the practice of a very considerable amount of 
inbreeding, of rather close degree. It is a curious paradox of 
animal husbandry in general that while. as a matter of fact, 
every successful breeder of high grade stock practices inbreed­
ing to a greater or lesser extent, a great many of these men 
are violent, even fanatical, opponents to inbreeding in theory. 
Most of them will deny stoutly that they ever practice inbreed 

. ing. They contend that they practice ''line breeding," but never 
"inbreeding." 
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The distinction here is obviously verbal and not biological. 
The essential and important biological point is that what 1s 
actually clone is to purify the stock in respect to all characters 
tc as great a degree as possible. \i\That the successful breeder 
aims to clo is to get his stock into such conclition that he has 
only one kind of "blood" in it. Expressed more precisely, 
though unfortunately more technically, it may be said that the 
breeder endeavors to get his stock homozygous with reference 
to all important characters or qualities. The quickest way, in­
deed the only way, practically to obtain this result is by the 
practice of some degree of inbreeding. Sometimes a great 
stride towards the desired end may be made by mating brother 
and sister or parent and offspring together. 

That a mating of such close relatives will surely result in 
disaster is one of the carefully nursed superstitions of breeding, 
which has often been exploded, but will doubtless always be 
with us. It may be said that all the evidence which may be 
gleaned from the experience of stock breeders indicates that the 
results which follow inbreeding depend entirely upon the nature 
of the individuals inbred. If one inbreeds weak animals, lack­
ing in constitutional vigor, and carrying the determinants of 
nndesirable qualities in their germ cells, the off spring resulting 
from such a mating will undoubtedly be more nearly worthless 
than were their parents. If, on the other hand, one inbreeds in 
the same way strong and vigorous animals, high in vitality, and ,, 
carrying the germinal determiners of desirable qualities there • 
may be expected a corresponding intensification of these quali­
ties in the offspring. The time has come when a vigorous pro­
test should be made against the indiscriminating condemnation 
nf inbreeding. It should be clearly recognized that if the ex­
perience of stock breeders extending throughout the world, 
and as far back as trustworthy data are available, means ~my­
thing at all it plainly indicates that some degree of inbreeding* 
is an essential to the attainment of the highest degree of suc­
cess in the breeding of animals. 

This contention receives full support from the results of 
modern exact studies in genetics. Such studies show that t!~e 

* Of course if the term "inbreeding" makes too violent a strain upon 
anyone's prejudices, there is no objection to his using for the practice 
the term "line-breeding," or some other even milder designation. 
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personal bodily oharacters of the parents have no causal rela · 
tion to the personal characters of the progeny. What the prn­
geny shall be like is determined by the constitution of the genr: 
cells of the parents. When by a proper system of c;e\:ctiYe 
breeding the point is reached where these germ cells are purt> 
with reference to a particular character, or degree of a charac­
ter, then that character will unfailingly appear in the offspring, 
in the degree of perfection in which it is represented in the 
germ cells. This is the highest goal of the practical breeder. 
But in a sexu'ally reproducing organism, like the domestic fowi 
or cattle, puriity of the germ cell's with respect to the determin­
ers of any character is only to be obtained, in the hands of r1 

practical breeder without special scientific training, by the 
practice of inbreeding. 

It should not be understood that indiscriminate inbreeding 
without definite purpose or reason is advised, or advocated as 
a panacea for all the difficulties which beset the breeder's path. 
All successful breeding is the working out of carefully made 
plans. In those plans inbreeding has a place. 

WORK WITH PLANTS. 

Beans. 

The experience of the past two years has shown that it is 
I impossible to grow several varieties of beans in adjoining plots 
, without the varieties mixing. The general impression has pre­

vailed that the bean flower was so constructed as practically to 
ensure self-fertilization and to prevent cross fertilization by 
insects. The pistil and stamens are entirely enveloped in a 
sheath or tube-like structure. Generally the pollen will have 
ripened and the ovule will have been fertilized before the bud 
fully opens. Without the intervention of insects, self-fertiliza­
tion would always take place in the bean blossoms. 

Last year humble bees were observed working among the 
blossoms of the bean plants in the Station's variety tests. 
Humble bees were seen to light on the lower petals of blossoms, 
which were borne down by the weight of the bee, and served 
as levers, throwing the stigma and antlers out of the sheath 
into full view. The bee brushed its body against the exposed 
sitigma and antlers and then flew ro other blossoms, again alight-
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ing on the lower petals and repeating the operation described 
above. Hence, it seems justifiable to conclude that the humble 
bee may be an agent in the crossing of beans. 

The crop of beans harvested in the fall of 1912 presented 
marked differences in size, color, shape and type within the 
same variety. Even the descendants of single plants supposedly 
self-fertilized also· showed a wide variation in color and shape. 
Some exhibited an entire lack of uniformity. This was con­
clusive evidence that the beans propagated in the variety tests 
of r9rr had been crossed and observations of the bees lead one 
to believe that the beans were again crossed in 1912. In view 
of this hybridization it became necessary to devise ways and 
means of protecting bean plants to prevent crossing by humble 
bees, especially if one desires to study the inheritance of char­
acters in beans and to originate new pure strains. To accom­
plish this a screened cage was planned wherein it would be po5-
sible to propagate 500 to 6oo plants to form the basis of pure 
lines. 

From the experience reported above growers of seed bean:; 
will realize that it is advisable to cultivate only one variety 
of beans at a time. If more than one variety is grown there 
is bound to result a mixture of types through the agency of 
humble bees in crossing. 

While the Station's work with beans to date has not pro­
gressed far enough to enable one to draw many conclusions, 
some promising types have been separated out which are 
spreading habit of growth, white blossoms and many pods 
enveloping all white beans. The seed of this plant has been 
planted separately during the past two years and each season 
has produced a high yield of white beans. 

Another interesting pure line is one of the Old Fashioned 
Yellow Eye beans. A plarnt of this type,-short, erect growinf'.. 
with white blossoms bearing many pods and yielding beans 
white in all parts except around the eye, was selected in 191 I. 

This plant also has bred true to type each season. The Old 
Fashioned Yellow Eye bean is familiar to all in Maine. How­
ever, of the three varieties sold in the state by dealers for seed, 
none is pure. Each will produce many widely varying types. 
The fixation of the color pattern and shape of bean, and also 
yield, seems to have been accomplished in the line developed 
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from the one plant just mentioned. The color present in the 
Old Fashioned Yellow Eye bean is generally a· hue of yellow. 
However, we have found this same pattern also carrying red, 
black or brown pigment. In what way each of these is pro­
duced is another interesting phase of the work yet to be studied. 

In addition to these strains of beans there are many other~ 
that have been propagated from single plants. Some produce 
black beans, others all yellow, brown or mottled beans. Some 
of these may prove to be superior strains for snap beans if not 
for marketing as dried beans. All in all the bean breeding 
work at Highmoor is developing many interesting types of 
beans, some of which promise to be of superior value as a crop. 

Oats. 

Two lines of work with oats have been carried on at High­
moor for several years. These are (a) variety tests and (b) 
breeding work. 

(a) Variet3• Tests. 

The object of the variety tesits olf oats is first to find 0 1!t 

which varieties already on the market are best suited to Maine 
conditions and second to furnish material for the breeding 
work. These variety tests were begun at Highmoor in I9IO and 
have been carried on for four seasons. In all from 20 to ~o 
varieties have been tested each year. The more promising 
varieties have been continued in the test from year to year. 
Those varieties which failed to do as well as expected have 
been discarded and new varieties substituted in their place. 

Seed for these tests was obtained from dealers and growers 
in the United States and from members of the Canadian Seed 
Growers Association in Canada. These varieties represented 
the most productive strains grown in the regions from which 
they were obtained. All varieties were sown in drills 6 inches 
apart and at the rate of two bushels by weight of seed per acre. 
In the earlier tests eaah variety was grown in a I - ro acre plot. 
During the past season a new method has been adopted which 
i~ very satisfactory. Instead of having one I-ro acre plot 
there were four 1-40 acre plots for each variety. These four 
plots were scattered over the field so that each variety was 
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tested in a wide range of soil conditions. In calculating th~ 
yield per acre the average yield of the four 1-40 acre plots was 
used as a basi,s. This is 

1
much more satisfactory than the u -,e 

of a single large plot. 
During the past season 2 r varieties of oats were tested at 

Highmoor. Of these, r I varieties have been tested for four 
seasons, 8 for two seasons, one for three seasons and one for 
one season. The average yield both of grain and straw for the 
four seasons for the r r varieties tested is given in the following 
table. 

Yield of the Most Promising Varieties of Oats on the Basis of 
an Average of Four Successive Years Test. 

NAME OF VARIETY. 

Irish Victor ....................................... . 
Lincoln .......................................... . 
Imported Scotch .................................. . 
Prosperity ........................................ . 
Banner .......................................... . 
President ......................................... . 
Silver Mine ....................................... . 
Reg. Swedish Select ............................... . 
Victor (a black oat) ............................... . 
Kherson (an early oat) ............................. . 
Senator (Horse mane oat) .......................... . 

AVERAGE YIELD FOR FouR 
YEARS, 

Bushels of grainlPounds of straw 
per acre. per acre. 

63. 7 
63.0 
63.0 
62.2 
60.5 
59.3 
59.0 
57.6 
57 .6 
57.6 
49.25 

2794 
2879 
2793 
2766 
2820 
2722 
2710 
2684 
2614 
2471 
2985 

Among the varieties tested four seasons there are some very 
interesting types. First among the· early varieties of oats is 
the Kherson. With short, fine, stiff straw supporting a small 
open head, characterized by short delicate drooping branches, 
the Kherson often surprises one in its cropping ability. The 
grain is long, slender, ·yellow in color and not particularly at­
ti active to the average farmer because of its small size. Never­
theless, this oat is one worthy of attention. Seeded May I to 
5 it is genera'1ly thoroughly ripe by August r. At Highmoor 
this variety yielded from 48 to 69 bushels per acre during the 
past four seasons, giving an average yield of 57 1-2 bushels per 
acre. The average yield o·f straw during the same period was 
2,466 pounds per acre. In the season of 1913 this oat yieldeJ 
6r bushels per acre. 
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Among the medium late varieties are the Imported Scotch 
and Irish Victor. These mature generally about a week later 
than the Kherson. These varieties. have a taller straw and 
larger, more plump, white grains. The Imported Scotch has 
yielded from 6o to 71 bushels of grain per acre during t'l,c 
past four seasons, the average yield for the four seasons being 
03 bushels per acre. The yield of straw averaged 2,793 pounds 
per acre. The straw of each of these varieties is a little weak. 
In 1913 the yield of these varieties was as follows: 

Imported Scotch, grain 68 bu. per acre, straw 2,635 lbs. 
Irish Victor " 67 " " " " 3,003 " 

Of the late varieties of oats which mature ro days to three 
weeks later than the Kherson there were several types in these 
tests. Only a few of these will be mentioned owing to the lad<: 
of space. 

An oat which always attracts attention by its long head of the 
"Horse Mane" type, and tall stiff stout straw bearing very 
broad leaves, is the Senator. However, this oait has nev, .. 
yielded very satisfactorily. The heads carry many spikelets but 
the percentage of barren grains is very high so that this promis­
ing variety always fails to yield as high as one would esti­
mate from its appearance. The grain is very large, the kernel 
being enclosed in a thick hull Often the kernel of a mother oat 
does not develop, in which case the pin oat is generally enclosed 
within the hull of th~ mother oat. The yield of grain ranged 
from 38 to 63 bushels per acre, giving an average yield of 52 
bushels per acre in the four years test. The yield of straw 
amounted to 3,000 pounds. 

The Banner Oat with a yield of 46 to 71 bushels per acre is 
one of the best late oats tried out in these tests. The plants 
are tall, leafy, possessing stiff straw, and carrying open heat~s 
with stiff upright branches. This oat produced on the average 
6r bushels of grain per acre and 2820 pounds of straw during 
the past four seasons. The grain is medium to large· in size, 
plump and white. It does best on strong moist soil. The Pres­
ident oat is late like the Banner and similar in appearance ex­
cepting that the branches of its open head are longer and droop 
more. Yield of gf'.ain 50 to 68 bushels per acre. Straw (4 year 
average) 2,722 pounds. The grain of this variety is large, 
plump and white. 
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The Prosperity oat is also a late variety producing tall leafy 
plants h;wing stiff straw. The heads are open, spreading with 
long branches, the grain is white, short and plump. During the 
four years test the yield of grain ranged from 53 to 73 bushels 
per acre, averaging 62.5 bushels. Average amount of straw 
produced was 2,768 pounds. 

A black oat, the Victor, is an interesting type. The straw 
is coarse, tall, stiff, and bears an open head with very long 
kanches. This variety yielded 55 to 6o bushels of grain per 
acre. 

The Lincoln oat resembles the President in general appear­
ance except that it does not grow as tall. The grain is short, 
very plump and white. During the past four seasons this vari­
ety has yielded from 48 to 70 bushels of grain per acre and an 
average of 2,900 lbs. of straw. 

Of varieties introduced since 1910 the Early Pearl, a medium 
to late variety, is very promising, judging from its performance 
in these tests. This oat has been grown for several years by 
Mr. R. L. Copeland of Brewer, Maine. It seems that this vari­
ety originated from a single plant found on the roadside and 
later propagated by Mr. Copeland. It has a -uniform appear­
ance and is very productive on fertile soils. In 1912 this vari­
ety produced 64 bushels of grain per acre and in 1913 70 
bushels per acre. These figures are the means of yields from 
two plots in 1912 and four plots in 1913. The straw of this 
variety is tall, stiff, medium size, the heads open, erect. The 
grain is white, long, medium size, and well filled. 

Other late varieties, the Siberian, Abundance and Silver 
Mine, resemble in general the Banner and President varieties in 
appearance. The yield has not been as great as that of these 
two varieties. 

These tests will be continued in following seasons in order 
that each variety may be tested more than two years at least 
and preferably during five years. In such a period it may be 
possible to judge of the effects of certain seasonal changes on 
the cropping ability of these different varieties. 

(b) Breeding Work. 

The work of producing new varieties of oats which would 
be better suited to Maine conditions was started in 1910. Two 
lines of work have been carried on. One of these has been 
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the attempt to cross varieties which possess desirable charac­
ters and then to isolate from the progeny strains which will 
possess the good qualities of both parents. Last year about 
300 hybrid oat plants were grown. It is too early to make any 
statement regarding new varieties secured in this way. It will 
be several years before we can be certain that any new varie­
ties secured in this way are breeding true or that they are 
better than varieties already existing. 

The second line of work has been the selection of individual 
plants and the propagation of new strains from these. Each 
year we have gone through the plots and selected out individual 
plants which appeared to be better than their neighbors. The 
seed of each plant was kept separate and sown in a single row 
by itself. Hence all plants in a row were the descendants of 
one plant. Throughout the growing season notes were made 
as to tlic characters and general behavior of the plants in these 
rows. The plants of each row were weighed and threshed 
together so the progeny of the original selections were kept 
free from admixtures. Being self pollinated the oat plant gen­
erally breeds true from season to season. To those self­
fertilized plants which breed true Johannsen of the University 
of Copenhagen has given the name "pure line." 1'he culture 
of the progeny of single oat plants in rows affords a good basis 
for the study of the characters of the plants and also forms a 
basis of measuring the value of the selections in respect to the 
yield of grain and straw. Individual plants, all the progeny of 
which the test of two years showed to be uniform in type and 
possessing the ability to transmit the character of high yield, 
were propagated the following season in plots of two-thous­
andth acre in area. These small plots were. necessary because 
of the small amount of seed available. The test in plots of this 
area showed some of the pure lines to be worthy of further 
trial. These promising liries were propagated the following 
year in fortieth acre plots. During the past season at High­
moor there were 49 of these plots representing the descendants 
of 33 plants selected in the season of 1910. Some of these ap­
pear very prom1smg. These 33 pure lines represent all the 
plants, out of 300 originally selected, that were deemed worthy 
of further propagation. Some of these 33 lines will be taken 
out of the test this year because they are no better than strains 
already on the market. 
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One of the most productive pure lines is worthy of mention 
here. This new variety, Maine 357, represents an oat charac­
terized by tall stiff straw averaging four feet in height, carry­
ing open spreading heads. The grain is white, fairly long, 
plump and well filled. On two fortieth acre plots during the 
past season this oat yielded at the rate of Sr r-2 bushels per 
acre. 

Besides this new variety known as Maine 357 there are six 
varieties of equal importance whose yields in 1913 ranged from 
7 I to 7 5 bushels per acre. All of these varieties originate,1 
by the Station are characterized by stiff straw, spreading heads 
and white plump grain. In 1913 these seven new varieties pro­
duced an average yield of 74 bushels of grain per acre. Twen­
ty-one commercial varieties representing the best oats obtainable 
in the seed markets of this country were also tested at High­
moor last season. These yielded an average of 62 bushels of 
grain per acre as compared with 74 bushels produced by the 
seven varieties originated by the Station. This represents an 
average increase of nearly 20 per cent. in yield as a result of 
the breeding work over the best commercial seed. 

Before a finial decision is made in regard to these lines it 
will be necessary to continue the test during another season. At 
present, suffice it to say, there is a great deal worthy of con­
fidence in the strains of oats that have been developed from 
single plants at Highmoor. 

Corn. 

The work with sweet corn and with field corn (yellow dent) 
has been continued. The field corn of the Cornforth stnin 
has been bred up to a point where it appears to be a desirable 
sort for the Maine farmer. The past season was an extremely 
hard one for corn on account of the cold weather during J unc. 
However, a fair proportion of this corn matured in good season 
and was ready for harvest in the latter part of September. 

The work with sweet corn suffered more severely from the 
cold spring. This was chiefly owing to the fact that the plots 
were on a cold piece of ground. 

The new variety of sweet corn originated by the Station was 
given a further extended test this year. This variety promises 
to be superior to any corn now griown in the state for canninr 
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purposes. It is believed that the work of the past season has 
brought about a still further improvement in this corn. Owing 
tc the unsatisfactory season this year it is desired to test this 
corn another year before it is put in the hands of the farmers. 

Winter Wheat. 

"'The possibility of winter wheat becoming a grain crop in 
Maine has often been discussed, and a few records of experi­
ments with this cereal in this state have been found. Another 
winter grain, namely winter rye, is used much more extensively 
now than a few years ago as a green food for stock and also 
a~ a crop for plowing under to increase the humus content of 
the soil. In order t9 determine the behavior of winter wheat 
under the climatic conditions of this region a small amount of 
each of two varieties, one the World's Champion, the other 
Garton' s Selected Turkey Red, were tested. These are said to 
be among the best winter wheats grown in the West. 

On September 5, 1912, these two varieties were sown at 
Highmoor on separate plots. The seed was dropped in drill~ 
at the rate of I r-2 bushels per acre, and fertilizer, 4-8-7 
grade, was broadcasted at the rate of 500 lbs. per acre. The 
growth of winter wheat is similar to that of winter rye. The 
leaves spread out upon the ground forming a thick covering 
before snow falls. By September 27 the plants of the World's 
Champion and the Selected Turkey Red varieties had developed 
leaves about 6 inches long. Throughout the winter the plant.; 
remained green. The plots on which t_hese varieties grew were 
situated on a slope where very little snow collected. During 
the greater part of the winter these plants were unprotected and 
laid fuHy exposed to the frequent changes from freezing to 
thawing temperatures. All in all the environmental factors 
formed a severe test of the hardiness of these varieties. In the 
spring growth started at an early date and the plants grew 
rapidly, attaining mattmity :by the last of July. On August r 
the crop of each variety was harvested. The grain was well 
developed, red in color and hard, the straw was stiff, free from 
rust and of· bright appearance. The yield of the two varieties 
tried out was as follows: The World's Champion yielded at 
the rate of 30 r-2 bushels of grain and 2,745 lbs. of straw; the 
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Selected Turkey Red produced 27 r-2 bushels of grain and 
2,385 lbs. of straw per acre. 

Considering these yields of grain in pounds per acre it is 
seen that 30 r-2 bushels of wheat are equivalent in pounds to 
a yield of 57 bushels of oats per acre; 27 r-2 bushels of wheat 
to 51 1-2 bushels of oats. It should be said that more experi­
ments should be conducted to determine the time of planting in 
its relation to yield of grai~ and straw. However, in our judg­
ment the time of sowing winter wheat should not be later than 
September 5 to get the best results. 

Yield of Apples from Individual Trees. 

It has been felt for some time that in one respect the records 
of the individual apple trees at Highmoor were not complete. 
The yield of apples from each tree has in the past been esti­
mated and not accurately determined. Since in different years 
such estimates are made by various people they are not suitable 
for comparative purposes. After all it is the yield of apples 
that is the important thing to know about a tree. This fact 
was fully appreciated at the beginning of the experiments. The 
reason for not attempting to measure the yield has been that it 
was thought likely to involve too great a loss of labor at a very 
busy season. ,With a good crop of apples there are twenty to 
twenty-five pickers employed at Highmoor. If each man should 
lose five minutes on each bag of apples it would mean a great 
loss of time for the season. 

However, the necessity of having some accurate measure of 
the yield of fruit from each tree has been becoming more 
urgent each year. It was decided that this year we should try 
out some methods for doing this. With a relatively light crop 
of apples this year it was possible to work out the details with­
out causing much loss of time. 

The method finally adopted was as follows: Large tripods 
were constructed with the legs about twelve feet long. _From 
the center of such a tripod there was suspended a rod upon 
which a pair of 6o-pound spring balances hung. Such a tripo1 
was placed between the rows of trees to be picked. The pick­
ers all use bags which fasten over the shoulder. Each picker 
brought his bag of apples to the tripod, hung it on the scales 

3 
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and taking another bag returned to the tree. A man at the . 
tripod recorded the weight of the apples to the proper tree anrl 
emptied the bag. 

By such methods there is practically no loss of time by the 
pickers. It is, of course, necessary to have an extra man for 
weighing and emptying the bags. One man can weigh, record 
and empty the apples from nine or ten pickers. 

Such records continued for several years will give the Sta-­
tion a very valuable set of data. In the first place it furnishes 
the best measure of the success or failure of most experiments. 
Thus a fertilizer or cultivation experiment must, if it is suc­
cessful, show an increased yield of fruit over that given by 
the control trees. Estimates are not reliable especially in years 
where the differences are small. Besides such estimates may 
be unconsciously biased by the observer. 

Aside from this the data will furnish many interesting bio­
logical facts. Thus it will be of interest to know whether cer­
tain trees which yield well in a poor year will also yield well 
in a good year. Are there trees which are uniformly better 
yielders than other trees of the same age, size, etc.? If so, is it 
possible to propagate this high yielding quality by grafting or 
budding? It is hoped that in the course of time these and 
other questions may be solved from these data. 

CHEMISTRY. 

The work of this department for the past year has been 
devoted almost entirely to inspections and may be considered 
under the following heads : 

Fertilizer Inspection, 
Feeding Stuff Inspection, 
Food and Drug Inspection, 
Fungicide and Insecticide Inspection, 
Creamery Glassware Inspection. 

The work of the .department has been interrupted somewhat 
by quite extensive repairs on the laboratories. However, the 
addition of two new rooms and considerable new chemical 
apparatus will greatly facilitate the work in the future. 
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FERTILIZER INSPECTION: 

Four hundred and eighty-seven samples of fertilizing ma­
terials were received and analyzed in the last inspection. 
Nearly all of these were mixed fertilizer, only 19 samples of 
chemicals bdng received. These consisted of 6 samples of 
nitrate of soda, 5 samples of acid phosphate, and 7 samples of 
muriate and sulphate of potash. 

In addition to the regular determinations of nitrogen, phos- . 
phoric acid and potash the quality of the nitrogen in the mixed 
fertilizers was determined. This work involved four extra 
determinations of nitrogen and increased the work of analyzing 
a fertilizer about one-third. It is of value, however, in detect­
ing low grade forms of nitrogen which are often used in low 
grade fertilizers. 

The mineral n1itrogen, particularly that in the form of nit'rate, 
is very 'important to Maine farmers, especially those growing 
potatoes, and the nitrate content should be considered as much 
as the total nitrogen. 

Manufacturers are still in some instances using very different. 
sources of nitrogen in the same brand of fertilizer. It certain­
ly does not seem to be unreasonable to insist that a high priced 
and high grade brand of fertilizer be as uniform in the forni.s 
of nitrogen that it carries as in its total nitrogen. For instance, 
it is believed to be necessary in this climate for the best re­
sults that a potato fertilizer contain about one-third of its 
nitrogen as nitrate. If much more is present it is Hable to loss 
from leaching. If much less is present the plant will not have 
enough immediately availiable nitrogen. Most of the mam1-
facturers do not appear to attach sufficient importance to this 
feature. They frequently substitute ammonium sulphate or 
organic nitrogen for nitrate nitrogen, seeming to have only the 
total nitrogen in mind. 

Even a cursory examination of the tables in Official In­
spections 53 will show figures that bear out the above· state­
ment. This is as true of the high as of the Jow priced brands 
of fertilizers sold in the state. And a:lso it seems to apply to 
a large number of the makers. It would seem that one shoulJ 
have the right to expect that the goods would be uniformly 
made and mixed. The variations in character of the nitrogen 
content seem to indicate that too little importance is attached by 
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the manufacturer to_ the forms of nitrogen in a definite brand. 
It is believed that quite heavy losses in crops in this state 

have occurred in some seasons from lack of sufficient nitrate 
nitrogen to give the crop an early start. Every farmer who 
buys fertilizer for potato growing should know whether it con­
tains the required amount of nitrogen in this form and foe 
manufacturers should be required to furnish such guaranty. 

As a rule the results of the analyses show that all the fer­
tilizers sold in the state cor-respond reasonably close to their 
guarantee in total fertilizing elements. 

FEEDING STUFF INSPECTION. 

The feeding stuff inspection is made during the months 
when the most feeds are used and consequently covers a pa:·t 
of two calendar years. The results of the last completed in­
spection were published in May as Official Inspections 50. Five 
hundred and ninety-three samples were collected and analyzed, 
complete analyses being made of one sample of each brand anLl 
protein on all samples. At the present time less than half 
the inspection samples have been collected. Many samples of 
cottonseed meals, however, have been sent in by deal,ers and 
early in the season many samples were found to be below 
guaranty in protein,-so much so that several were reported 
for prosecution. This inferiority did not seem to be confined 
to. any particular brand but even those brands which can nearly 
always be relied upon to be up to guaranty fell below. The 
manufacturers claimed that the inferiority was due to bad 
weather conditions in the cotton growing states when the seed 
was harvested, which always impairs the quality of the meal 1t 
makes. The samples which have been received recently are of 
better quality and are well up to their guarantees. 

Other classes of feeds which have been examined correspond 
well with the guarantees, and very few adulterated feeds have 
been received. 

FOOD AND DRUG INSPECTION. 

A smaller number (726) of food and drug samples have been 
handled the past season than usual, owing to quite extensive 
repairs to the laboratories going on, and a smaller chemical 
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force than usual for the last five months of the year. The 
principal materials examined have been oysters and clams, 
tested for water content and preservatives; ice creams, tested 
for butter fat content; rice, tested for glucose and talc coat­
ings; pickles, tested for alum and preservatives; sweet spirits 
of nitre, which deteriorates quite rapidly, tested for percentage 
of ethyl nitrite; butter tested for fat, water, salt and casein; 
molasses tested for sucrose, invert sugar, glucose and water. 

FUNGICIDE AND INSECTICIDE INSPECTION. 

One hundred and sixty samples of fungicides and insecticides 
were collected and examined. They comprised almost all kinds 
of materials used as disinfectants or insect repellents or 
destroyers. Many of these were examined only sufficiently to 
determine if their labels were in conformi·ty with the law. All 
materials suspected of carrying arsenic were tested and those 
with printed guarantees were analyzed. This included 13 sam­
ples of Pa,ris green, ro of lead arsenate, 9 of poisun fly paper, 
5 of arsenite of soda, 3 of bordeaux mixture and lead arsenate, 
r prepared bordeaux, one of zinc arsenite, one Rough on Rats, 
and 4 lime-sulphur solutions. 

CREAMERY GLASSWARE. 

Under the state law requiring that the glassware used by 
creameries for testing milk and cream by the Babcock test shall 
be tested for accuracy, aborut the usual number (1,500 to 
2,000) of pieces have been received. 

ENTOMOLOGY. 

The work of the Department of Entomology has been con­
fined chiefly to five lines of investigation during 1913. These 
are ecoilog,ical and life history studies of aphvds; a survey of 
Maine to ascertain the distribution of leaf hoppers, with special 
attention to those species which give promise of most economic 
significance; morphological, ecological and life history studies 
of the larv~ of the sawflies; a study of seasonal distribUJtion 
and ecology of Maine crane flies; and field studies of our blue­
berry insects. 
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APHID INVESTIGATIONS. 

In the report for 1912 a general statement of the purpo=;e 
and significance was given of our aphid investigations which 
have been under way for several yeairs. The discovery there 
rtcorded of the annual migration of the woolly aphid of the 
apple from the elm leaf to apple and the resulting knowledge 
that the elm generations are an essential part of the life cycle 
of this insect put a new significance upon the economic status 
of the elm aphids and incited the entomologist of the Station 
to concentrate attention during the past season chiefly upon the 
woolly aphids of the elm and two bulletins just issued (No. 217 

and No. 220) give the results of this investigation. As a brief 
summary of the case it may be stated that in New England 
there are five distinct though clos-ely allied species on the elm. 
Of these, the most important to us as an orchard state is the 
species previously discuss,ed which migrates to the apple from 
the leaves of the American elm. A second species common 0.1 

the Engli'Sh elm in Maine, and probably introduced into this 
country with the tflee, ,is a leaf curling aphid which migrates 
to the roots of currant and gooseberry where it is a serious 
;pest. We do not yet know the full life cycle of the third 
species, whkh des1erts the curled leaf of the American elm in 
the spring to pass ,itis summer in_ some place still remaining to 
be discovered. The fourth species forms a large gall something 
the size and shape of a fig on the elm twig in the spring, but 
we do not know its summer haunts. The fifth species appar­
ently confines itself to the elm alone where it is common, es­
pecially on young trees, in woolly clusters on the bark. 

A key is given here to aid in distinguishing the woolly aphid 
of the apple from the other elm species with which it may 
easily be confused in the spring of the year. 
A. Conspicuous woolly colonies on bark of Ulmus 

amerricana. Throughout the summer on yourt,g 
elms. No alternate host known. Widely dis­
ti:iibuted in America . . . . . . . . . . . . . . . . . . . . . S. rileyi 

AA. Spring generations in elm leaves, causing various 
types of defonpation. 

B. Large baggy gall on Ulmus campestris. Alternate 
host unknown. European species. Taken in Con­
necticut in 1913 ....•.................. S. lanuginosa 
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BB. Terminal leaf cluster or rosette on Ulmus amer­
icana. Spring migration to apple, mountain ash, 
and hawthorn. Maine to Colorado ........... . 
. . . . . . . . . . . . S. lanigera (americana in part, of authors) 

BBB. Leaf curl or roll type of deformation. 
C. Leaf roll. Wax glands of apterous generations and 

antennre of winged generations ·apparently the 
same as those of the rosette dweller. Spring mi­
gration to apple. Recorded as yet only from the 
south ..... . S. lanigera (americana in part, of authors) 

CC. Leaf roll of Ulmus scabra and U. campestris. An-
tenna of winged generations with V and VI with-
out annul,ations. Spring migration to gooseberry 
and currant. European species. In America 
found in California, Oregon and Maine ( 1913) 
.................................. S. ulmi (fodiens) 

CCC. Leaf roll of Ulmus americana. Second apterous 
spring generation with wax glands distinctly un­
like those of lanigera. Spring migrant with 
antenna typically with III not longer than 
IV+ V + VI. Alternate host unknown. Maine to 
California ........... S. americana in part, of authors 

LEAF' HOPPER INVESTIGATIONS. 

The insects known as leaf hoppers belong to 1the same ordc;,· 
of insects as the aphids or plant-lice and like them feed by 
piercing the plant tissue w1i,th a sharp beak and sucking the sar. 
As their name implies, however, they are not stationary like 
the aphids but hop actively from place 1to place so that often 
the damage done by them is hard to trace to its source. Espe­
cially is this the case when as often happens fungous troubles 
find entrance into the plant tissue at 1the wounds caused by the 
insects. 

Closely allied to the leaf hoppers and included with them to 
a certain extent in this account are the "frog hoppers" or 
"spittle insects" known py the blobs of froth, common in 
meadows and on trees in which the young live. 

Most of the· species are very inconspicuous both on account 
of their small size and their close color resemblance to the ob­
jects around them. They jump so quickly when disturbed that 



40 AGRICULTURE OF MAINE. 

they are caught with difficulty except by sweeping with a net, and 
when on the wing they are easily mistaken for other insects 
except by a person especially trained to recognize them. For 
these reasons the leaf hoppers themselves though abounding 
nearly everywhere are almost unknown to the ordinary observ­
er, though their cast skins are frequently found in the wake 
of their injuries and are 91ore familiar objects than the live in­

sects which discarded 1them. 
The principal economic importance rests on their attacks 

upon such farm crops as oats, timothy, wheat and the various 
other cereal and forage crops, on fruits of different kinds and 
upon forest and shade trees, their occurrence in this connec­
tion being very general indeed. 

No comprehensive study of the Maine species of this group 
having previously been made and the situation in regard to 
them evidently needing the attention of a specialist, the Maine 
Agricultural Experiment Station invited Prof. Herbert Osborn, 
head of the Department of Zoology and Entomology at the 
Ohio State University, 1to undertake this important work for 
us. As Professor Osborn is the best American authority on 
these insects and has studied them in various parts of the 
United States as special agent of the Bureau of Entomology, it 
need not be stated that he was prepared to give us the most 
valuable information as a result of his summer's investigations 
in this state. 

Reporting very briefly some of the results of the s,eason's 
work on the leaf hoppers of Maine it may be said that Pro­
fessor Osborn's collections show in general the species to be 
found in t!he state and for many of them a considerable amount 
of data as to d~sitribultion over the state and through the 
season. 

At Highmoor Farm some of the species were found to be 
doing very apparent damage on oats, one species was found 
working on beans and two or three particularly on the potatoes. 
'rhe Cicadula 6-nota.ta was abundant on oats and grasses J.t 
Orono, North Harpswell, Poritland, Highmoor, Houlton, Fort 
Fairfield and Fort Kent. Empoasca mali was found on apple 
and was also plentiful on beans and potatoes at Highmoor and 
Houlton. Several . of the grass feeding species were abundant 
in the meadows and pastures and a few notably numerous in 
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the salt marsh grasses near Portland. In 1908 Aphrophora 
parallela attacked the new growrth pine shoots in the southern 
part of the State to such an extent that the sap dripped down 
from the wounded tips like rain-drops from branches after a 
shower. 

The leaf hoppers affecting the cereal and forage crops con­
stiitute a very constant factor and the extent of the drain on 
such crops is doubtless very much._ greater than is generally 
appreciated. In some estimates made by Professor Osborn in 
other parts of the country these insects were taken in grass 
land at the rate of one and a half to two millions to the acre 
and in many instances grain fields have been very badly in­
jured ( see Bulletin rn8, Bur. Ent. U. S. Dept. Agr.). It may 
be stated that no such serious devastations were found thi::, 
season in Maine, but meadows and grass lands have shown 
the presence in farge numbers of ceritain species which are in­
jurious to an extent that makes them an economic factor of 
importance. 

In all approximately I 50 Maine species were studied by Pro­
fessor Osborn which will be discussed in a forthcoming report 
on the investigations for the season with especial attention to 
such as are most important from the economic standpoint. 

SAWFLY INVESTIGATIONS. 

A sawfly belongs to the same order of insects as the bees and 
wasps but instead of having a sting for an ovipositor, its egg 
laying apparatus is equipped with a little saw with which it 
cuts a slit in the tissue of the leaf and deposits an egg in the 
opening. The adult or winged sawfly does practically no harm, 
but the young which hatch from her eggs are as greedy as 
caterpillars and as completely demolish the foliage they feerl 
upon. The larv~ resemble hairless caterpillars somewhat in 
their appearance as well as in their feeding habits and are fre­
quently mistaken for them. 

Certain species Eke the currant and gooseberry "worm" the 
pear and rose "slugs" and the larch sawfly are familiar pests 
to 1all who are interested in these plants, and it frequently hap­
pens that pine and spruce growths over large areas are devas­
tated by sawfly larv~. 

But in spite of their destructiveness, the larv~ of sawflies 
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have not been given very much attention, only about I 50 spe­
cies for the whole United States having been previously reared 
and studied. 

In order that our Maine species might be adequately handled, 
this Station invited Dr. A. D. MacGillivray of the University 
of Illinois to work on the group in this state this summer. As 
Doctor MacGillivray has made a special study of adult saw­
flies, his systematic knowledge of the family put him in a posi­
tion to work up the earlier stages of these insects as only a 
specialist could. 

The task is not a simple one as these larvre present certain 
difficulties. Some species for instance are powdery white 
during one stage and after molting become yellow with black 
spots. As several molts occur during the growth of the larvre 
and as closely related species resemble ea-ch other, 1tihe precau­
tions necessary in rearing large conections. of these insects an.:: 
evidenit. 

However, about I 50 species of larvre have been taken awl 
recorded, between 40 and 50 species have been reared to the 
adult stage and others are in their cocoons to emerge next 
spring. These 150 species have been collected from and reared 
on the leaves of 36 kinds of trees, shrubs, and plants of eco­
nomic value either for their products or as ornamental vege­
tation or because they are so closely related to plants of eco-: 
nomic value that their pests should be known. 

As a result of this season's work the Maine Agricultural 
Experiment Station is in possession of an exceedingly fine 
reference collection of sawfly larvre and their respective records. 

From time to time it is proposed to publish bulletins on such 
species as are of most significance in the state. On account of 
their prevalence and the constant inquiries concerning them, the 
first to be treated will be the sawfly infesting conifers. The 
spruces, pines and larches in Maine have suffered severely over 
large areas from the depredations of these insects. 

CRANEFLY INVESTIGATIONS. 

This family of insects had been almost entirely neglected in 
Maine, nor had they anywhere received the economic attention 
which seems their due. There was reason to think that Maine 
possesses a very extensive fauna in this family and as the 
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larvre of many species feed upon the roots of grasses their 
status in relation to corn, oats, wheat, and other grains as 
well as the native meadow grasses is a matter that could well 
bear investigation. 

Mr. Chas. P. Alexander, of Cornell University, world author­
ity on Tipulidce, undertook for this Station a study of seasonal 
distribution and ecology of Maine craneflies during the sum­
mer of 1913. The outcome of this work was most gratifying-, 
for of the 150 or more species studied none were found which 
would indicate that these numerous and common insects are 
a present menace to plants of economic value in Maine, our 
species being mostly confined to swamplands. 

BLUEBERRY INSECT INVESTIGATIONS. 

The field observations as to the insect status of the blue­
berry were supplementeq by rearings under control conditions. 
Among the most common pests bred from the fruit were a fly, 
a weevil, and two moths. Parasites of the moths were abun­
dant. The results of one season's observations indicate that 
the situation is well woirth following up and this work is to be 
continued through another season. It might be said that the 
practice of burning over the blueberry barrens as is the custor.i 
is highly to be commended as a means of keeping certain very 
serious pests in check. 

PLANT PATHOLOGY. 

The work in this department has been carried on during 
1913 upon much the same lines as in the past. While the di~­
eases of other economic plants have been by no means ignored 
the attention of the plant pathologists has been largely cen­
tered upon those which attack the apple and the potato. In 
addition to the regular lines of investigation much valuable 
data is accumulated each year relative to the prevalence aEci 
distribution of plant diseases within the State. This work is 
greatly facilitated by the hearty cooperation of the office of the 
State horticulturist and the directors of extension work in the 
College of Agriculture. It is also made much more effective 
through cooperation with the United States Department of 
Agriculture in connection with the plant disease survey car-
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ried on by the Bureau of Plant Industry. The Station patholo­
gist is supplied with printing shipping tags which will carry 
packages of diseased plants without prepayment of postage and 
which can be furnished to those who will send specimens. 

OCCURRENCE OF PLANT DISEASES IN 1913 WITH RECOMMENDA­

TIONS FOR THEIR CONTROL. 

An accurate record is kept of all specimens received g1vmg 
date and place of the collection, and the name of the collector. 
The following discussion is based upon the observations made 
by the pathologists during the season, and upon specimens 
received from various sources. No attempt is made, however, 
to include all plant diseases recorded during the season, but 
simply to mention certain of those which for a particular rea­
son are considered worthy of special consideration. 

Diseases of orchard trees and fruits. 

Apple scab on the fruit and leaves while quite prevalent was 
not so common nor so destructive as in 1912. This was with­
out doubt due to differences in seasonal climatic conditions. 
Mention was made in the previous repor~ of the occurrence of 
scab on the limbs of some varieties of apples which resulted in 
more or less killing back of the twigs of the current year's 
growth. Many more specimens of this form of the disease were 
collected or received from correspondents during the winter 
and spring months of 1913. The results of certain studies on 
this and of spraying experiments on apples are given under a 
separate heading. 

Fewer specimens of crown-gall upon nursery stock were re­
ceived than for the past two or three years. So far this has 
all come from trees shipped in from outside the State, no speci­
mens having been received which were reported as coming from 
Maine nurseries. Apple trees affected by crown-gall shoulrl 
not be set. 

Apple rust, which is common and destructive in some states 
was sent in for the second time since the present record was 
started some 7 years ago. Both specimens have come from 
the southwestern part o·f the state, as apple mst is only founLl 
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in the vicinity of the red cedar. It is one of the diseases which 
require the presence of two different or alternate hosts for the 
development of the fungus which produces it. This fact is 
the key to the situation with respect to the method of control. 
If red cedars are removed it is easily eliminated as it is abso­
lutely essential that the fungus pass one stage of its life history 
upon this tree to be able to re-infect the apple. Recently it 
has been found, particularly in Wisconsin and \Vest Virginia 
that lime-sulphur is quite effective in controlling apple rust if 
applied at the proper time in the spring. However, unless it is 
impossible to eradicate the red cedar trees in the vicinity of the 
orchard Hme-sulphur should not be relied on whoHy in controll­
ing the disease. Also from what has already been said it is 
evident that apple rust need not be feared in those sections of 
Maine where the red cedar does not occur. 

The quince is also attacked with the same disease, and :n 
Maine appears to be far more susceptible to it than the apple. 
In fact quince rust is a disease which appears to occur in Maine 
with a frequency which is far out of proportion to the extent 
tha1t its host plant is cultivated in the state. Several specimens 
were sent in during the past season. It attacks the leaves, the 
Embs, and the fruit of the quince, but it is on the last two that 
it does the most damage. The affected limbs show swollen 01 

enlarged sections an inch or more in length, not unlike the 
black knot of plums in shape, but quite different in color. 
These enlarged portions of the small limbs and twigs are cov­
ered with small pustules, and the latter often show feathery 
projections around the openings. They are quite noticeable 
when the spores begin to form as the liberation of the latter 
gives the surface a bright salmon color. Most of the specimens 
of diseased fruits which have been received by this Station were 
quite severely attacked by the fungus. They were frequently 
distorted in shape, and usually covered with the fruiting pus­
tules which showed many of the feathery cylindrical projections 
wh1ch when broken have a fimbriate margin. On account of 
the liberation of miHions of bright colored spores upon the 
surface of such fruit the diseased portion is of a salmon 01· 

even orange color. 
Early in the spring, almost before the growing season has 

begun, the other stage of the quince or apple rust ocours on the 
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red cedar in the form o'f Ettle swellings of the limbs known as 
"cedar apples." After the first warm rains come these swell 
up and become gelatinous and also somewhat orange tinted. 
It is then that the spores are formed and matured which infect 
the quince and apple. These spores are not able to re-infect 
the red cedar. To produce the disease of the latter the other 
form of the spores must come back from the quince or apple 
or some closely related fruit. 

Where spraying is attempted the quince or apple trees should 
be sprayed with a bordeaux mixture or lime-sulphur just before 
the cedar app1es on the red cedar become gelatinous, repeating 
this twice at the intervals of a week or ten days. 

Much injury from russeting of apple fruits was observed 
during the past season which was directly traceable to weather 
conditions which existed during the earlier part of the season, 
although this was in some instances incorrectly attributed to 
spraying. \i\Then the fruit was setting, and shortly thereafter, 
weather conditions were very unfavorable, with late frosts and 
heavy rains associated with strong, cold winds. Warm weather 
previous to this, or late in April, forced the flower buds t:) 

early opening. These circumstances combined, resulted in al-: 
rr;.ost a total failure of the apple crop. Such fruit as did ~et 
was more or less injured. Nearly 32 per cent of the crop of 
the unsprayed trees at HighmooT Farm were russeted at har­
vest time, and this couild only be accounted for as the result 
of the conditions mentioned above. Early in the season frost 
injury was plainly evident on apple leaves in many instances. 
It is possible that some form of orchard heating such as is prac­
ticed in the far West might be effective in preventing disasterc; 
01f this kind, although unfavorable weather conditions in the 
spring of r9 r 3 were so prolonged as to make the expense for 
heating prohibitive. 

The usual amount of brown rot and black knot on plums 
as well as Plum Pockets was received. The recommendation~ 
for control are given on pages 295 and 296 of the Report oi 
the Commissioner for r9r2, and need not be repeated here. 
One specimen of peach leaf curl was received in r9r3. Whi1e 
this is a very serious disease in some localities it is of little 
economic importance in Maine since here the peach is grown 



MAINE AGRICULTURAL EXPERIMENT STATION. 1913. 4j 

in a very limited area. An application of strong lime-sulphur 
just before the buds orpen, tlhe same as is used for scale insects, 
will control it. Bordeaux mixture or even a solution of 2 

pounds of copper sulphate dissolved in 50 gallons of water, and 
used as a spray at the same time will also act as a preventive. 

Disease,s of Field and Garden Crops. 

Certain diseases of field and garden crops observed last year 
are worthy of special mention. The leaf spot of the beet seems 
to be very common and widespread in the State, and no doubt 
does much damage. One case was noted at Orono where the 
same disease was quite injurious to Swiss chard, although 
it is claimed by those who have studied the subject that this 
plant is seldom affected to a serious extent. 

On beet leaves the spots are at first very small brown specks 
with reddish purple borders. When the spots reach a diameter 
of one-eighth inch or more ifhey tum ashen gray at the cenler 
but the border remains purple as long as the blade continues 
green. After a time the leaves blacken and dry up gradually 
from tip to base. Thes,e leaves stand more nearly upright than 
the healthy ones and atre somewhat curled or rolled. The older 
and more ma:ture leaves are attacked and killed firsrt. 

Leaf-spot of the beet can be controlled by bordeaux mixture, 
but to do so it is important to begin spraying early. 

Late blight of celery is a relatively new disease in the United 
States, and has very recently made its appearance in Maine. 
It has not been considered a serious malady in Europe, but judg­
ing from an outbreak in an Orono market garden in the sum­
mer of 1913 it may prove ser,ious here, for it ruined the crop 
in this jnstance. 

The attacked plants are covered by irregular rusty brown 
spots more or less in the center of which, after the spots begin 
tG tum brawn, may be seen little dark colored bodies imbedded 
in the diseased tissues. These are the fruiting organs o_f the 
fungus. No experiments have been tried at this . Station fot 
the conrtrol of this disease, but it is claimed that in the field 
early spraying with bordeaux mixture or ammonia.cal coprer 
carbonate is the most effective means of combatting it. There 
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is much danger in placing an affected crop in storage, and 
where this is done the cellar must be well ventilated and not 
too moist. 

Two diseases of the pea which have been reported in Wis­
consin as doing much damage to the crop in those sections 
where peas are largely grown for canning· purposes have been 
found to a certain extent in Maine. One of these produces 
spots on the stems and leaves, and these spots have ashen white 
ceniters with dark borders. In severe cases the lesions on the 
stems run together and girdle the stalk. The other disease at­
tacks the base of the stem causing a wilt and early death of 
the plant. 

For control measures it is recommended to use clean seed,­
that is from a field where the disease does not occur, and prac­
tice a crop rotation of several years before growing peas on 
the same land again. Thorough drainage and avoiding the use 
of manure on the surface of soil around the base of the plants 
i~ also helpful. fo severe cases it is best to gather and h1...1rn 
all vines after harvesting the crop. 

Partly on account of the failure of late blight of the potato 
to appear in 1912, and partly on account of the scarcity of 
potato bugs, not making it necessary to spray for them, many 
potato growers neglected last season to spray sufficiently to con­
trol late blight and rnt. Consequently more loss resulted from 
this disease in 1913 than was necessary. Otherwise about tlte 
usual amount of the common potato diseases were observed. 

Several new types of potato diseas,es are beginning to mani­
fest themselves in this country, and Maine potato growers 
should be on the alert to prevent their getting a foothold here. 
Powdery Scab has been found to be quite abundant ini certain 
restricted, neighboring portions of Canada. As yet there have 
been but three reports of the occurrence of this disease in the 
United States, and these are not serious outbreaks. 

A new disease known as silvery scurf has recently been intro­
duced into this country from Europe, and apparently is by no 
means uncommon in Maine. In our cool storage cellars it ap­
parently does not develop sufficiently to attract attention, but 
when sent South into a warmer climate quite characteristic 
spots may deveiop on the sudace of tubers. These are dark 
areas on the skin of the ,tuber which when carefully examincJ. 
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seem to be covered with fine black spots. The disease only 
attacks the skin, and does not produce a decay, but the tubers 
on which it occurs are apt to dry up and shrivel rapidly, par­
ticularly if the conditions of storage are warm. So far ordi­
nary methods of seed disinfection have not proven successful tn 

its control. 
There are several obscure leaf diseases of the potato which 

have recently been recognized in Europe, and which are known 
lmder the names of leaf roll, potato rosette, curly dwarf, mo­
saic disease, etc. which have appeared to a limited extent in 
this country. The names indicate more or less the character of 
the foliage of the affected plants. Potato fields, particularly 
those intended for the production of seed should be watched 
carefully, and all plants which show abnormal or unhealthy 
foliage should be removed. There is reason to believe that some 
1f not all of the diseases of this type are of a physiologir~l 
nature, and are more or less closely associated with poor seed. 
There is also evidence that alt least a part of them are carri~d 
with the seed, and if tubers from affected plants are used for 
this purpose that the crop will rapidly deteriorate'. 

Diseases of the Cereals and Forage Crops. 

Three rather interesting diseases of this nature have been 
under observation during the past year. One is a stripe dis­
ease of barley, which has been reported as doing more or 
less damage in some of the western states, particularly W 1is­
consin, and the same malady has been reported as very inju­
rious in certain parts of Russia. It is of a fungous nature, 
and appears as yellow-brown stripes on the leaves. Since the 
disease may be carried by the seed the hot water or formalde­
hyde treatment the same as for smut is advised. 

A new leaf spot disease of timothy was found in Orono 
last summer. The fungus which caused it has been previously 
reported on orchard grass in Vermont, but so far as determined 
this is the first case recorded on timothy. It appears in the 
form of light yeHow spots with reddish borders, and having 
many small black dots scattered upon them. These latter are 
the fruiting bodies of the fungus. No method of treatment 
can be advised at the present. 

4 
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An anthracnose disease of clover has been observed in Maine 
for the past two or three years. This appears, similar if not 
identical with one previously reported from Tennessee. This 
appears as brorwnish spots and streaks on the stems and leav.~s 
of red clover which eventually result in premature ripening 
and dying. There is no doubt that this disease has done con­
siderable damage in Maine. The only remedy yet obtained 1s 
the selection and growing of resistant strains of clover. 

APPLE SCAB ON THE LIMBS A SOURCE OF SPRING INFECTION. 

From a financial standpoint apple scab is probably the mo:,;t 
important disease with which the Maine orchardist has to 
contend. Anything which tends to increase the amount of 
knowledge which we have regarding the life-history of such a 
parasite simplifies the problem of its control. During the past 
year the Statio111 pathologists have made a discovery regard­
ing one of the means by which the apple scab fungus passes 
the winter in condition to start new centers of infection the 
following spring which is of considerable local significance. 

It has been generally taught, and often asserted wrth consid­
erable assurance by writers on this subject in this country that 
apple scab lives over winter only in one way; namely upon the 
fallen leaves of the season before where it produces an entirely 
different form of spore-the so-called perfect stage of the fun­
gus. Last year's report mentioned the fact that specimens of 
apple branches had been obtained which showed the grorwth of 
the current season badly attar.ked and in some cases kille4 back 
by apple scab. 

Cases of limb infection were followed through the winter 
and it was found that the iungus was alive upon these limbs 
in the spring, that the summer stage spores thereon were still 
viable as spring approached and were capable of infecting the 
leaves as soon as th_e latter were put forth. A small orchard 
of McIntosh trees badly affected in this way in 1912 developed 
.a severe attack of scab on the leaves early in the season oi 
1913, although they had been sprayed in the usual way with 
summeir dilution lime-su'l'phur. On the other hand adjoining 
trees which showed equally bad cases of limb infection, but 
which were sprayed with a strong, or dormant spray of lime-
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sulphur just before the leaf buds opened were practically free 
from scab on the foliage during the summer of 1913. It would 
seem then that to control this form of the disease requires 
~· dormant spray, just before the leaf buds open. 

It is not claimed that the spores of the perfect stage of the 
apple scab fungus, formed on the leaves of the season before, 
which have lain on the ground under the trees during the win'." 
ter, are not the source of a large amount, and usually all of 
the spring infection. It is maintained, however, that with cer­
tain varieties limb infection is an important and .serious factor 
in carrying the disease over winter and that this form requires 
a special treatment with a dormant spray if it is to be effect­
ually controlled. 

The data regarding varieties of apple trees which are af­
fected in this way is incomplete, but while this form of the dis­
ease has been recorded before in this country it must be re­
membered that this is the first case wheire it has been definitely 
proven in America that apple scab remains alive over winter 
on infected limbs. It is to be expected that those varieties 
which are most susceptible to leaf and fruit infection will be 
more likely to have the limbs attacked. Observations so far 
made indicate that this supposition is correct. In an orchard 
containing 7 varieties, McIntosh and Pameuse were the worst 
attacked. Milden and ·Westfield ranked next in order of sus­
ceptibility. Only an occasional twig was found affected on 
the Northern Spy trees and these but slightly, while Oldenburg 
and lolman trees were entirely free from injury. 

THE EUROPEAN APPLE CANKER IN MAINE. 

Observations made during the past season show that the 
European apple canker is not only present in Maine but that 
in some localities it is quite common. In one young orchard 
the cankers were found on the trunks of several trees whi1e 
in older orchards they appeared more abundant on branches 
an inch or two in diameter. Several were found in crotches, 
suggesting that they might have followed winter injury. The 
larger part of them, however, showed the remains of' a dead 
twig in the center indicating that the fungus may have gain~d 
entrance thereby. 
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The fungus associated with the cankers was easily isolated ancl 
while it is too early to make definite conclusions it appears to 

be capable of producing the disease upon inoculation to healthy 
limbs and twigs. These cankers as they occur in nature are 
iilustrated in Bulletin 223 of this Station. 

ORCHARD SPRAYING EXPERIMENTS IN 1913. 

The fourth series of experiments in orchard spraying we!e 
carried out at Highmoor Farm during the summer of 1913. 
While the crop was very short on account of unfavorable 
weather conditions at blossoming time and apple scab was not 
so severe as was the case the previous season, some very i~Ler­
esting results were secured. 

Perhaps the most important result from a practical stand­
point was from the use of arsenate of lead as a fungicide. 
This is a well known and effective insecticide but its fungicidal 
properties either have been overlooked oir have not been full_v 
appreciated. The use of 4 pounds of arsenate of lead paste to 
50 gallons of water in 1912 resulted in fruit as free from scab 
as where lime-sulphur was applied with 2 pounds of arsenate 
~f lead paste to each 50 gallons. These results were fully 
confirmed in 1913 with 2 pounds of dry, powdered arsenate 
of lead instead of 4 pounds of the paste. Even one pound of 
dry arsenate of lead to 50 gallons prnved to be two-thirds as 
efficient in controlling apple scab as lime-sulphur combined 
with the same amount of poison. 

Arsenate of zinc used with lime-sulphur in 1912 resulted in 
no injury but in 1913 the same lot of material caused severe 
leaf-spotting and considerable defoliation. The same effects 
were obtained with 2 pounds of "Soluble Sulphur Compound" 
and one pound of dry arsenate of lead in 50 gallons of water. 
This last combination appeared to be quite efficient in scab con­
trol, however. "Atomic Sulphur," another proprietary com­
pound, also gave satisfactory results as a preventative of scab, 
but caused no injury to fruit or foliage. 

The results secured in 1913 strengthened the conclusions 
suggested by the work of the previous year that a dilution of 
lime-sulphur 20 per cent stronger than standard could be used 
on Ben Davis trees with little more danger of injuring the 
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leaves 01r russeting the fruit and the increased efficiency in 
scab control would more than pay the added cost, particularly 
where the lime-sulphur concentrate is prepared at home. 

"LITTLE POTATOJJ OR RHIZOCTONIA DISEASE. 

Every New England housewife is familiar with the little 
brownish or almost black patches or nodules of what is gen­
erally supposed to be dirt, very frequently found closely ad­
hering to the surface of potato tubers. Unless these are numer~ 
ous or large they are not usually noticed till an attempt is 
made to wash the tubers. The notion that these bodies arc 
simply particles of closely adhering, black soil is farther 
sitrengthened by the fact that they may be, with some difficulty, 
removed by means of a stiff brush or the thumb nail, leaving 
the skin of the potato smooth and uninjured. As a matter of 
fact they are a mass of closely woven threads or the resting 
stage of a fungus which has long been known under the name 
of Rhizoctonia. It was classed among the so-called sterile 
fungi till it was discovered that in the summer it grew up 
around the base of growing potato stalks and there produced 
spores of a definite type. 

Rhizoctonia is an almost universal inhabitant of potato soiL 
all over New England and. doubtless the same thing is true for 
all potato growing sections of the country. While it has heen 
known for years as capable of attacking the below-ground parts 
of the stems of a considerable variety of unrelated plants it 
has not in the past been generally recognized or accepted as a 
serious cause of potato disease, except in a very few localitie~,. 

It appears to have been the cause of a partial failure of the 
crop on one field in Maine for the past two years, and evidence 
is being accumulated which shows that it does more or less 
damage in some other sections, rarticularly on Irish Cobbler.~. 
It may be that this fungus is one of the factors responsible 
for imperfect germination some seasons. 

It is poss-ible to give only a preliminary report on the occur­
rence of the disease in this state at the present time. Nothing 
is known as to what conditions or kinds of soil are favorable or 
unfavorable to it. The fungus is so common in all kinds of 
soils that disinfection of the seed will be of little help unless 
new land ·is being used for planting. If disinfection is at-
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tempted, corrosive sublimate should be used as formaldehyde 
,c not entirely effective upon it. 

The injury is all below ground and the plants may be at­
tacked at any time after the sprouts begin to start from the 
seed pieces. The sprouts which are attacked first or most 
severely, either never reach the surface of the ground or come 
up much more slowly than the healthy plants. The diseased 
stems show brownish patches or areas of varying size, situated 
anywhere on the parts below the surface of the soil. Theae 
lesions start at the surface, are not so black as those produced 
by blackleg, and do not invariably s.tart from the base and 
work upward as is the cas,e wlith the latter disease. Badly 
affected plants are ~ither cut off and killed or have a stunted 
appearance, frequently showing leaf-roll or rosette characteris­
tics. Sometimes a stalk will be out off and then throw out 
new branches from below. 

Fields attacked with Rhizoctonia are quite sure to prove 
deceptive in the matter of yields. While the plants may be 
considerably affected by the fungus the majority will appe1.r 
strong and thrifty till a few weeks before normal maturity. 
Then, especially if a peri~d of dry weather comes on, they will 
suddenly wither and die. When the crop is dug the yield falls 
far short of ,what it should be and consists of an abnormally 
large number of small tubers, many of them not much bigger 
than marbles-hence the name "Little potato disease." The 
little potatoes result from the fungus cutting off the tuber­
bearing stolons as fast or nearly as fast as they are produced. 

POTATO SCAB. 

The work upon pdtato scab which has been going on for 
several years has been continued. Much of that which has 
been done during the ,past year has been along the line of 
laboratory studies of the organism which causes the disease, 
which while important and necessary are not of general inter­
est except where the facts discovered admit of practical appli­
cation. 

Comparative studies of a large number of cultures of organ­
isms isolated from scabby tubers checked up by inoculation 
tests, showed that potato scab obtained from many parts of 
Maine, from several different states and from Canada and 
Russia is the result of the attack of the same parasite. This of 
course refers only to the common type of potato scab. 
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Laboratory experiments showed that the common potato 
scab organism is extremely susceptible to the effects of direct 
rnnlight. Fifteen minutes exposure was sufficient to kill all of 
the germs of the disease when spread out in a thin layer in a 
culture di,sh. This explains why sunning potato seed for 
several days before planting tends to reduce the amount of 
scab on the crop. It was also determined that the organism is 
very readily killed by ,drying and that it is destroyed by much 
·weaker dilutions of forma:ldehyde and corrosive sublimate than 
are usually employed for disinfecting purposes. However these 
stronger solutions are necessary for disinfection on account of 
the fact that the scab organism is fairly well protected by the 
corky tissues covering the diseased spot. 

In an experiment to test how long potato scab would remain 
alive in the soil without the ·presence of any crop, the detai!s 
of which it is not necessary to give here, it has been found that 
the organisms causing the disease were able to persist in the 
soil kept entirely free from vegetation and outside contamina­
tion for at least 3 years. This work will be continued for sev­
eral years. A part of the same experiment has also to do with 
the question of what effect growing various grains, grasses 
and clovers on scab infected groun,d has upon the continuance 
of the germs in the soil. 

A TWO-WHEELED POWER SPRAYER FOR POTATOES. 

The ideal potato sprayer is one which will cover all parts of 
ea.ch and every potato hill thoroughly. This means that by the 
use of such a sprayer the lower leaves and the under sides of 
all leaves are as well coated and protected from fungous attacks 
as the upper sides of the outer leaves of the hill. Bordeaux 
mixture is a preventative and not a cure and it must be on the 
leaves before the spores of the parasiitic fungus which causes 
the blight. Any application of ,a spray which only partially 
or slightly meets these requirements must not be expected t0 
give complete protection from disease. 

One nozzle to the row and 50 gallons of bordeaux mixture 
to the acre should never be expected to give complete protec­
tion, and should never be used except when the plants are small. 
As the plants increase in size the number of nozzles should be 
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increased, using 2, 3 or 4 to each row as required and so ar­
ranged that they will cover each row thoroughly, but so directed 
toward the row that the cones of spray will each strike it inde­
pendently and not interfere with each other. This is the ideal 
but Sl) far it has not been poss_ible in the past to entirely realize 
it. 

Some very 1.~fficient traction sprayers have been developed 
but to haul a roo gallon tank of spray and supply pressure for 
4 nozzles to each of 4 rows orr6 nozzles in all requires a com­
bination of a most efficient pair of horses and an equally effi­
cient pump. In an attempt to solve some of these difficulties 
an experimental two-wheeled, gasoline-power sprayer was con­
structed at Highmoor Farm and used there during the summer 
of 1913. This machine was by no means perfect but it is felt 
tha,t it does point the way towar-d the next step in the improve­
ment of potato sprayers. 

This sprayer was mounted on a pair of extra heavy wheel~ 
with an equally strong axle. For power the engine and pump 
from one of the orchard sprayers was used. To save expense 
as this was an experiment which might prove impractical a 50 
gallon barrel wa'S used for a. tank. A roo gallon taP~ would 
be necessary in practical work and this full, with the combined 
weight of it and the engine, would have hauled easier than a 
traction power sprayer carirying the same size tank. 

A special spray boom was constructed and when the plants 
were large 4 nozzles were used to each row, 2 · on top and 2 

between the rows. Those above the row were placed 6 inches 
apart or 3 inches ~ach side of the center, one being directeJ 
forward and downward and the other backward and downward. 
In this way the cones of spray did not interfere with each other, 
the whole top of the row was covered, the spray striking 
the row in a slanting direction instead of directly downward, 
thus securing greater penetration to the interior of the hill and 
partially forcing the surface leavec; upward and hitting the 
undersides. The nozzles between the rows were of the 45° 
type. They were attached to a T at the end of a 3 foot pipe 
which nearly reached the groufld between the rows. Thi~ T 
was placed parallel to the rows to avoid catching the vines a'· 
much as possible and to permit the adjustment of the nozzles 
in the proper direction. By rotating the 45° nozzles on the 
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axis of ,the T they could be adjusted so as to direct the spray 
forward and upward against the underside of one row and in a 
like manner backward against the opposite row. 

SPRAYING FOR BEAN ANTHRACNOSE. 

Bean anthracnose, commonly known as rust, is frequently 
a very serious and destructive disease in Maine. Rather con­
tradictory results have been secured in attempting to control 
it by spraying. Based on the assumption that failures in the 
past might be due to beginning too late and not spraying thor-
01.1ghly enough _some experiments were planned and carried out 
at Highmoor Farm last sea'Son. 

The field was planted with seed from a crnp where much 
injury from anthracnose was recorded the season before, and 
this seed showed plenty of evidence of anthracnose upon it 
when planted. The field was divided into 3 equal parts, one­
third to be sprayed with bordeaux mixture, another with lime­
sulphur diluted the same as for summer spraying of apple 
trees, while the remainder was left as an unsprayed check. 
The first application was made soon after the first foliage 
ieaves formed and this was repeated every week or ten days 
till the pods were all set and some of them had attained con­
siderable size. 

Unfortunately weather conditions apparently were not favor­
able for the besit development of anthracnose, for less than 5 
per cent of the pods were affected on the unsprayed check. The 
disease was almost entirely controlled where the bordea,ux mix­
ture and lime-sulphur were used, there being- less than two­
tenths of one per cent of the pods affected on the s_prayed plot:;. 
It is important to note however that heavy applications of bo:--­
c1eaux mixture at the same strength as used for potatoes and 
equally thorough applications of lime-sulphur diluted as for 
use on apple trees in foliage produced no detrimental eff ecb 
whatever on the bean plants. 

COMPARATIVE STUDIES OF THE GENUS FUSARIUM. 

A preliminary account of these studies was given in this re­
port for last year, with special emphasis upon the practical 
significance of the results obtained. That part of the work 

5 
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which has to do with the relationship of the organisms and a 
large amount of data concerning their cultural characters and 
their ability to attack different host pl•ants, as shown by inocul:::.­
tion tests, has been written up and published in Bulletin 219. 

While some very important immediate practical ,results have 
been secured this was primarily a research problem involving 
several factors of a broad and fundamental nature. The collec­
tion of the published data required much painstaking and care­
ful labor on the part .of Doctor Lewis, the author of the bulle­
tin. 

As has been suggested above, this study has been carried 011 

for some years, Dr. Lewis paying especial attention to the 
pathogenici:ty of the various species isolated from different 
hosts. His conclusions regarding relationships were based 
largely upon the behavior of the different organisms in culture. 
About 2 years ago a full set of t'hese cultures was turned ov~r 
to Dr. H. W. Wollenweber of the Bureau of Plant Industry at 
Washington who was making a special study of the relation­
ships of the members of the genus Fusarium. The deter111i­
na1tions made by the !after, based on the size and shape of the 
spores, etc., were accepted and the names which he gave to the 
strains obtained from different hosts were adopted. It mav be 
said that his conclusions were largely in accord with those 
obtained by Doctor Lewis working independently and based 
upon the cultural characters of the organisms. 

In all 46 different strains of Fusarium were studied, all but 
3 of which were isolated in this laboratory from diseased planb. 
The following list gives an idea of the wide range of hosts 
involved; Apple fruit, china aster, dent corn, flint corn, sweet 
com, cucumber, fowl meadow grass, June grass, quack grass, 
redtop, timothy, pea, potato, summer squash, winter squash, 
sunflower, tomato and wheat. 

Definite conclusions were reached as to the identity of 32 
of the 46 stmins of organisms under consideration or practi­
cally all of those which were carefully studied. In all it was 
found that only I I species were represented in the entire col­
lection. Ten of these proved to be species already described, 
although 2 of the IO were classed as new varieties and one 
had been previously described as belonging to an entirely differ­
ent genus. This last, F. pom, is of particular interest as it ap-
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pears to be of considerable economic importance in Maine, be~ 
ing associated with "silver top" of various grasses. It was 
isolated from dent, flint, and sweet corn, fowl meadow grass, 
June gra~s, quack grass, redtop, timothy and potato tuber. 
This same fungus has been credited with being the cause of :... 
decay of carnation buds in Nebraska and New York. In this 
connection an important fact was discovered. It was found 
that the strains from Ju:ne grass, quack grass, redfop and 
timothy were capable of causing the carn~tion disease while the 
remaining strains of the same species did not do this, but so 
far as discovered were identical with the first mentioned m 
every other respect. 

The final studies have shown that neither of the specie;; 
which are commonly associated with decay of apples in Maine 
are identical with t:hat which produces a similar apple rot of 
Europe. This work represents the first record of an apple 
disease caU'sed by any repres,entative of the genus Fusarium 
in America. This is somewhat remarkable as all of the strai .• s 
tested were more or less pathogenic to apple fruits, and at 
least one more in addition to the 2 mentioned produced a rapid 
and complete decay. 

It is also interesting to note that 5 species of Fusarinm 
were isolated from decaying potatoes and 2 of these are also 
the cause of apple decay. Numerous other facts of a similar 
nature were brought out with reference to other, unrelated host 
-plants, al,1 going to show, as has been proven with certain other 
plant diseases, especially the powdery mildews, that the old 
notion that a different host means a different species of the pa; -
asite is by no means correct. At the same time, as has been 
pointed out in connection with F. poce strains which to all ap­
pearances are of the same species may differ biologically in 
their ability to attack a given host. 

' 
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A general view of a part of the exhibits at Annual Meeting, State Pomological Socie ty , 
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ANNUAL MEETING 

OF 

MAINE STATE POMOLOGICAL SOCIETY, 

LEWISTON, NOVEMBER 18, 19 AND 20, 1913. 

TUESDAY EVENING, NOVEMBER 18. 

ADDR!ESS OF WELCOME. 

HoN. W. B. SKELTON, President Lewis,ton Chamber of Com­
merce. 

I rejoice in the opportunity in behalf of the business and 
professional interests of Lewiston to participate with you in 
the openirig exercises of your annual e:xhiibition. A word of 
apprecia1tion of ,the work of your organization is pleasant and 
appropriate. A word of explanation of the work and purposes 
of our organization will, I trust, not be out of place. And a 
suggestion or two concerning our reciprocal obligations cannot 
be entirely without ;profit. 

Your society has been in existence for a .p,eriod of forty 
years. The Act of incorporation was signed by Gov. Perham, 
February 17, 1873. I am not familiar with its more remote 
past. I presume it must have trnveled the up-hill road common 
to all pioneers in a work of general uplift. The fact that it 
has maintained its organization during all this time and is 
today a state-wide institution drawing patronage and exhibits 
from all parts of the Commonwealth speaks well for the pur­
poses of the society and the persistence of its officers and 
members. 

_Wihen we read the announcements for the meetings and see 
the ex1~i:bits shown ,we are impressed with your present strength. 
You have drawn together a list of speakers that amply testifies 
to your standing at home and abroad. You are offering 272 
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cash prizes aggregating $1,141, and three silver cups. This is 
doing business on ,a breadth that would be a credit to a society 
much more general in its purposes. 

This exhilbition is, I am aware, only an incident in the cam­
paign the State Pomological Society has conducted during the 
past few years. And to its efforts very largely is due an active 
work throughout the state which, from the very nature ,of 
things, cannot bring large immediate results, but will gradually 
and surely put Maine where she ought to be among the pro­
ducers of good fruit. The old practice of planting an orchard 
and waiting complacently to harvest the crop is being discarded. 
It is no les.s humiliating than unprofitable for our people to be 
furnishing a market for Oregon a,pples, when we can beat them 
at their own game if only we will. To you 1who ar,e success­
fully struggling for this end we say, Welcome, and God speed. 

Of our own work, that of the Lewiston Chamber of Com­
merce, which I have the honor to represent, I may say that our 
:purposes are much like yours. Our slogan is, "Lewiston, the 
Industrial Heart of Maine," and if you will look at the map 
you will agree ·that i,t is ndt inappropriate. You ";ill find us 
nestling at the foot of one ,of the best powers of a river that 
has as good natural facilities for furnishing power as almost 
any in the country, and whose natural facilities have been 
augmented largely through the engineering genius of a member 
of our Chamber of Commerce until we no longer fear spells ot 
low water. We are the center of a steam railroad system that 
taps directly our county and Franklin to the north clear to 
the Rangeleys, our own county and Oxford to Rumford and 
the lakes again, our own county, Kennebec and thence on to 
the northern and eastern parts of the state and the provinces, 
our own county and through Cumberland, Sagadahoc and 
Lincoln to the coast, by the Grand Trunk to central Oxford 
and beyond to Canada, and by the Maine Central to Portland 
and beyond. We are the center of a great trolley system link­
ing us with the ,suburbs and extending to W'aterville in one 
c1frection, and through Brunswick to Bath and Portland in the 
other, with a direct line to Portland nearly completeq) Geo­
graphically we are the center of a circle with a radius of fifty 
miles whose sweep would include eight cities and nearly half 
the population and more than half the wealth of Maine. 
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As the !business 1organization of such a city, so located and 
so blessed by nature, we realize that our mission is a state-wide 
one. Ambitious to increase Lewiston's industries and beauties, 
we neither exipect 1nor hope to accomplish it in any selfish man­
ner. The time is past 1when any man or body of men can pros­
per alone. We have unsurpassed schools, unsurpassed natural 
power ,privileges, unsurpassed systems of communication with 
the world, and an unsurpassed citizenship. But we must have 
a market for our products, as you must have for yours. !The 
nearer and the more easily accessible that market is for us and 
for you the better for each of us. In a word, we hope to in­
crease Lewiston's prosperity by doing our part with you and 
all other citizens toward making it a center of a more pros­
perous community, a more prosperous state. We want to be­
come ibetter acquainted; we want to make our relations more 
intimate; we want to share in your prosperity; we want you to 
share in ours. The hope that we may in some degree accom­
plish this is the controlling reason for seeking these conven­
tions. Do not undterstand me to mean that we are not glad 
c•f your presence as a social event, because we most certainly 
are. What I do mean is that in the great economic struggle 
in which we all are engaged, your fight is ours and ours is 
yours, and each may :best help the other and thus himself as 
he best appreciates that fact. 

These are days of great undertakings,-big business, as 1we 
often hear it termed-and we can best succeed by keeping that 
condition in mind. We may and should keep our minds open 
and our thoughts active to cor,rect the errors that attend it, as we 
would punish them elsewhere. But it is usdess, even if it were 
desirable, to crush it because it is great. It cannot be done 
without suhstantial waste and hardship, waste of present fa­
cilities for production and hardshi'p to those involved. 

Some one may say he has no tears to shed for a multi­
millionaire whose property would depreciate. Stop a minute. 
Do not think the millionaires are the only ones involved in big 
business. When you think of the American Sugar Company, 
consid◄ that it has_ 18,000 stockholders. The Pennsylvania 
Railroad has 84,000, and the American Tel. & Tel. Company 
has more than 53,000. Fifty-three per cent of the stockholders 
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of the Sugar Trust are women; 49% of the Penn. R. R. anJ 
52 1-2% of the .Telephone Co. They are not all large stock­
holders, but their holdings are large for many of them individ­
ually. They reach every village and hamlet in the land. They 
are your customers and neighlbors, and ours. One-half of the 
funds of the savings banks of this state are invested in cor­
poration stocks and bonds. And those funds represent the 
accumulations of more than 233,000 depositors, 312 out of 
every thousand men, women and children in the state. Where 
is greater proof that every man owes his neighbor a duty, and 
must cooperate with him. 

The lesson is plain. Our work must be constructive, not 
destructive. The corporation is but an aggregation of individ­
uals. The merchant and the mechanic and the farmer ar,e all 
units in the great mass, and what truly benefits the individua 1 

benefits the mass. We have no right to oppose legislativt 
reforms conceived by the Grange, nor you those put forwar.J 
for the manufacturer, the merchant and the laborer. In our 
several walks and interests we perceive separate and distinct 
needs, but so long as they severally look to the improvement: 
of the general condition of humanity they will be generally 
beneficial, and we must give and take as we work toward that 
end. 

Again I say, we gladly welcome you here. We welcome yon 
because you represent the ibest citizenship of the state. We we I-­
come you because your increased prosperity prospers us. We 
welcome you because our mutual contact and better acquaint­
ance makes for broader views, broader mindedness and thac 
spir,it of cooperation without which there can be no real social, 
educational, political and financial growth and stc1Jbility. W'e 
earnestly hope that when your labors are ended and you repair 
to your several homes, you may each and all carry with you a 
warm spot in your hearts for our city and our citizens. 

RESPONSE. 

DR. G. M. TWITCHELL, Auburn. } 

As a private in the ranks, it is a pleasure to me to s.tand here 
at the request of our president, and accept the cordial words 
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of welcome, so feelingly uttered. I thank him in behalf of the 
society, and t,hank you as .citizens of Lewiston for these earnest 
words, and the many evidences we have of a meaning which i:, 

deeper sometimes than words, of a desire to cooperate with us. 
Almost fifty years this society has been holding these annual 

gatherings through the towns and villages and .cities. of the 
state of Maine, with the hope that thereby we might increase 
the interest, and strengthen the desire for the growing of better 
fruit. These are your sessions, as well as ours, and I wish that 
every member of the chamber of commerce, and every citizen 
of the city of Lewiston, might feel tonight, as he goes out of 
the hall, that he is an ambas,sador, sent out by this society to 
spread the word that this hall is open for 1the next two days to 
the citizens of Auburn and Lewiston and the adjoining towns, 
and to the whole state of Maine, and that we shall not be 
satisfied unless the people come here in numbers to examine 
the fruit, to listen to the addresses, to talk over the subjects 
which interest us all, and then to go home with a better appre­
ciation of what we are doing. The sessions are for the state of 
Maine, and not alone for the State Pomo logical Society. 

Sometimes, according to the local press, somebody has evi­
dently suffered because he has :bought a peck of apples, and· 
has not got what he expected, for I read occasionally a com­
plaint about the quality of apples grown in the state of Maine. 
But I want to say thaJt the citizens of Lewiston can buy as 
good apples as the citizens of London or Edfohurgh if they 
want to. Tlhe price of apples in the staite of Maine this year 
is from three dollars to three and a half, per barrel, for choice, 
No. r fruit, and there is not a man in Lewisiton but could have 
all he wanted. But if you prefer to go into your stores and pay 
thirty-five cents a peck for cider apples, do it. But do not 
blame the Pomological Society, and do not blame the growen. 
Every fruit grower in Ma:ine is doing, or trying to do, jus,t 
what every good business man is trying to do,-find the best 
market for his fruit. And he is not at fauLt for doing it. 

I have been looking through some of the stores the past few 
days, and I have been surprised alt the price which was asked, 
and ithe quality of the fruit whioh I found there. And dealers 
told me that iit was the best that was offered. And yet, as l 
know, and as you know, in Auburn, and Turner, and Lewiston, 
and Greene, and Wales, and all the adjoining t~wns, just as 
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good fruit is raised as can be grown anywhere upon the face 
of the earth. And the farmers grow it to sell, and they sell it 
where they can get the best market. 

Now, Mr. President, we ask you .and your chamber of com­
merice and the cittizens of Lewiston to join with us and help 
transla~e your words into deeds, that we may make the work of 
this society more effective in years to come. The representa­
tives · from Lewiston and the senators from Androscoggin 
county stood valiantly and loyally with us in our efforts to 
secure the law which was passed last year, which aims only at 
one -thing, and that is that every man who buys a barrel of 
apples shall know, when he looks at the brand, that the con­
tents ,of the apples inside 1the barrel correspond from top to 
bottom w,ith the brand upon the outside. We stand for a clean 
pack, a true grade, and an honest brand; and that is all the 
law aims to accompHsh. And we ask of you your cooperation 
that we may make 11:lhis law more effective in ,t,he future than it 
has been in the past. And when we get that law enforced 
throughout the sfate, and demand of those who handle our 
fruit that the apples shall be packed in that manner, every man 
can buy just what he wants, and be certain nhat he is getting 
just what he buys. 

But with that, there is another thing in which it seems to me 
we need some assistance and some cooperation. We want to 
make more lively and earnest this discussion as to the need of 
better fruit. There is a great study before us, in order thait we 
may solve the problems. Those of us who have been working 
along year after year are conscious today as we never have 
been before, that we know very little about the subject. Its 
magnitude is grow~ng upon us. We need the help and assisit­
ance and cooperall:ion of everyone who is interested, that we 
may solve Jthose problems and be able to combat the diseases and 
pests and difficulties which are to be found all along the lint,. 
And .doing this, instead of raising a million and a half barrels, 
the normal crop of the state of Maine, we will be raising five 
or ten millions, and every town and every city will be enriched, 
as will the hillsides and valleys of the good old Sltate of Ma,ine. 

Gentlemen of the chamber of commerce! we ask you 1to 
unite w:ith us from this time forward, as you have in the past, 
but even more eamesitly and devotedly, in helping 'to trans,late 
our words into tangible results· for the good of all. 
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ADDRESS. 

DR. RoMRT J. ALEY, Orono. 

Ladies and Gentlemen: I am very glad indeed ito have this 
opportunity of meeting with the society and with the. cit,izens of 
this city. I am especially glad of ithe opportunity of seeing the 
splendid exhibit and the fine products of rt:his state. I believe 
we need to learn two great lessons if we are to be the great 
people that we have seen ourselves in our dr~ams. I believe 
it is true of every individual, everywhere, thalf: if he is to realize 
what it was intended that he should realize, he must he, in the 
first place, the best individual that it is possible for him to be. 
He must be able, as an individual, to seize upon opportunity, 
and to use all ,things 1that come to hand in the best way poss1ible. 
But ·he must be more tha;n that. He must be able to see in 
the work of another, simply another side of his own work. 
He muslt he able to join with his fellows in the best sort of 
team work. 

One of the hardest things that confronts the captain of a 
foot ball team is drivring the lesson into each member of the 
eleven that he musit be the best individual player that he can_ ibe, 
but he must also be the bes,t lteairn player that it is possible 'for 
him to be. The player who can only play a star game to the 
grand stand does not last long. On the other hand, the one 
who can do nothing except in unison with others, has a life 
equally short. The team, when it is finally in shape to win vie~ 
tories, is 1a team that has in it eleven men, each of whom is 
capable of a great play; but it is also a team of eleven men who 
can become, as occasion demands, one man .. And that is the 
lesson, it seems to me, 1that confronts us in life. If we are to 
make lthe state ipf Maine as great as we ever dreamed she should 
be, we will make her that only w,hen every citizen of the start:e 
realizes that he must be the best individual citizen that it is 
possible for any man to ibe, and at the same time· realizes that 
he must cooperate ,w,ith his fellows, and must sink, when neces­
sity requires it, his own personal individual traits into fue 
common good. To put it another way, it is necessary, iJt seem~ 
to me, today as it has never been before, that we all realize 
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that progress is a sort of unity,-that no individual can pro­
gress very far by and of himself, tha:t no organization with 
some particular .work to do can do that work successfully for a 
long period of time, unless that society takes into consideration 
the, work of other societies, proba:bly far remote from irt: in 
punpose and interest. 

The man who would be a great man must be greater than the 
thing he does. The doctor who sees a:bsolu1tely nothing but 
the narrow Line of his medical profession, who does not see 
that all other professions and .all other businesses must grow 
or decline with this, is not ·the doctor who contributes much to 
the Life of the community, or to the ,general advancement of his 
f ellaws. The business man who Lives for his business. alone, 
who fails to see that the business of his competitor, the busi­
ness of his friend, 1in some other line of activity, is important, 
who looks upon all other things as sort of enemies of his, is 
the busiiness man who sooner or later, generally sooner, goes 
into the hands of a receiver, or into bankruptcy. No one cau 
get very far in this world if he !bases his life upon a selfish 
inter.est. Recent years in t:he lbusiness world have given us some 
splendid examples of the fact that business that grows anj 
waxes strong is business that takes into consideration the gen· 
eral welfare, not only of those immediately connected wi!tih irt:, 
but of all of those who in any way are remotely served by it. 
The ovd method of railroading .of a generation ago, a method 
that looked upon practically everything as an enemy, a method 
that iproposed to extract the largest amount in pay, and render 
the smaUest amount in service, is a method it:hat has been found 
fatal to development and progr,ess of the business itself. 

Out in the far northwest J. J. Hill, the great railroad builder, 
brought inlto activjty the new and modern idea, which is ac­
cepted by practically all great business enterprises today. His 
guiding principle was thait the business of the great cor.poration 
that he rwas developing would grow great only if he could make 
every other inlterest of the community through which his lines 
went, great also. He gave to this country perhaps one of the 
first and one of the best illustrations of this matter that I am 
talkiing about, the unity of progress. He realized that if his 
money was to bring him returns, returns must come to others. 
And so he interested himself in the improvement of the cattle 
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that were growing upon tihe great pasture lands of the region 
.. •hrough which his railroads went; he i111terested farmers in im­
proving their methods, and increasing !their yield; he did every­
thing needed to bring prosperity to others, realizing that in that 
prosperity his interesits would hav,e a proper share. 

It seems to me ithat ,if this principle that the progress of any 
of us is intimately 1bound uip in the progress of all of us can get 
into the thinking and the ading of our people, many Olf the 
problems that have troubled us in the paS(t will become remark­
ably easiy of solutton in the .future. We see many evidence~ 
thait ~his is coming to be true. It is not an unrommon thing 
today to find business men uniting to giive credit and strength 
to a rival who may be hard pushed by some bus,ines1s trouble. I 
can well remember the ,time, as many of you can, when if a 
business man was in trouble, all his rivals helped him over the 
divide, and 1gave him a puslh down the other side. But we are 
seeing better than that today, and we are realizing that the 
failure of this eniterpr,ise or that or the other, in some way 
comes iback ,and reacts and r.eflects upon the enterprise in 
which we are engaged. We need to see that this• principle ap­
plies in all parts and activities of our lives. Sometimes the re­
lation is very remote. Sometimes we grow impatient with the 
man who is working upon this line or that or the other, 
that to us seems unimportant. We fail sometimes to realize 
thait ~he scholar workiing in hirs 1aboratory, upon some prdblem 
tha't seems to us remote from any activity upon which we are 
engaged, is not merely a dead expense to the community. 

I suppose over in Germany a generation or more ago there 
were a gr,ea,t many people who looked upon Hertz, the great 
German· scientist, as a man who was being supported in idleness 
and worthlessness when he was devoting his days and his 
weeks and his mont1hs and his years to the study of waves. 
There are people, no doubt, who looked upon him as almost 
out of his head when they saw him ourt: there by the side o't 
-the lake, studyiing the action of waves, under different influ­
ences, see·ing how these waves interfered with each other, and 
how under certain conditions they destroyed each other, while 
under other condn.tions 1:Jhey tended to increase and multiply 
each other. Then when he ex,tended his study to the action of 



AGRICULTURE OF MAINE. 

heat producing waves in the air, and finally to sound waves, 
and then to waves produced by electricity, there were penhaps 
none who realized that he was doing anyithing of value. Bue 
one day a Marconi took up the work tha,t Hertz had done, 
carried from the point to whidh he had brought it, and gave to 
the world wireless telegraphy, the greaJtest invention that we 
have had in many ages. We need to see in a larger field that all 
the work that men of intel1igence and honesty are engaged in, 
will either now or ul,timately contribute to the progress of U5 

all. 
We have been slow, in America, to realize that our progress 

i~ tied up, in the knowledge that becomes common to us all. 
\Ve have not paid, in America, very high tribute, as a rule, to 
men who know. We ihave been sfow to believe that the man 
who is devoting his life to the finding of new knowledge, to the 
,pushing out of the boundary of knowledge, is a man of any 
interest to us. But we are beginning to realize that. You have 
in this hall tonight a splendid exhibition of fruit, largely because 
men 1in Maine and elsewhere for years have devoted them­
selves with great zeal to ,the discovery of truth, because they 
have hunted down disease to its very foundation, and found 
the methods and means of combatting it,-because they have 
traced 'this pest and ,tlhat to its lair, and understood its life his­
tory, and found ot11t how to control or exterminate it. 

What is true in fruit growing, is true in a thousand indus­
tnies today. We are only beginning, !however, to rest, as we 
ought to rest, upon this foundation of knowledge. If, somehow 
or other, we could as a people increase our faith in knowledge, 
it would mean much for our progress. That means a unity. 
It means that all of us must unite in believing that there is 
such a thing a·s trut!h, that there are men who by devoting their 
lives 1to the search of truth may find some of it, and in being 
willing lo follow their control. 

Perhaps the two greatest words linked up wiith the progress 
of the future are the words '~honesty" and "cooperation." It 
was suggested here by one of the speakers a moment ago tiha:t 
this society whose meetings we are attending stands for a barrel 
of apples or a box of apples that is uniform throughout. Most 
of us can remember, not very far back either, when in the 
business world there was not much honesty, when you could 
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not trust a merchant as to the quality of the cloth in the coat 
you bought, when you could not trust him as to the quality of 
the sugar, or the coffee, or the rice, or the flour, when you could 
not trust a trader as to the quality of anything that he offered 
for sale; wihen the whole bus-iness world, the world of exchange 
and barter, was filled with distress. Today that has been 
largely replaced, because there has gone into the hearts of all 
of us in this matter of business a principl,e of common honesty. 
\Ve believe in OU[" fellow man, and in turn we expect him to 
believe in us. And tihat mutual faith has. been aroused because 
there has gone into the practice of us all a larger modicum of 
honesty. 

I well remember the story of John Wanamaker, when he 
opened his store in Philadelphia and announced through the 
papers of that city that in his store all articles would he marked 
in plain figures, one price to everybody, and that any buyer 
dissatisfied could return his purchase and receive his money 
back without any question being asked. Without a single ex­
ception, every mer,chant in the city of Philadelphia prophesied 
that John Wanamaker would be bankrupt inside of three 
months; that no business could be conducted on that basis; 
that unless you had different prices upon the same article to 
different people, that unless you insisted that when a sale was 
made it was made, and must stick, you could not live in busi­
ness in the good old Quaker city of Philadelphia. But John 
Wanamaker based his practice upon faith in people. He pro­
posed to deal in a:bsolute openness and honesty with those who 
c!ealt w,ith him, and he is still in business. 

Thousands of men-hundreds of thousands of men-have 
followed that -example. And so I want to say again, that one of 
the greatest words in li'fe today is that word "honesty." It is 
the great key-wocd of our progress and success for tomorrnw. 
But along with it goes that other word that has been mentionect 
I think by a:11 the speakers, so far, this evening, "cooperation," 
cooperation in the broadest sense, cooperation with the mat1 
who is in a business entirely different from ours, giving to him 
the same courtesy, having in his operations the same faith, be­
liev-ing that there is in him the same honesty that we expect 
him to ·believe there is in us,- cooperation in such a broad 
sense that it reaches out and touches all the activities of all men. 

2 
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There are many things that perhaps at first sight do not seem 
to have any relation whatever to our own prosperity. And yet, 
as I have already indicated many times, these things finally 
come around to be the greatest things in our own development. 

May I illustrate by a story connected with the development of 
the telephone? Some thirty or forty years ago there came 
into the city of New York, on an emigrant ship, a boy from 
Servia, very poor, landing there with nothing, securing work 
upon one of the docks at a very low wage. He managed to 
live in the simplest sort of a way. Filled with a desire to know, 
hc>Wever, he w~s soon enrolled in one of the night schools of 
New York City. His desire to know was so great, and his am­
bition so strong, his intellect so acute, that in a few years he 
was able to take an examination and enter <;;olumbia University. 
He made such a 1brilliant record there that upon his graduation 
he was taken into the faculty as an instructor, received rapid 
promotion, and soon became a professor in that institution. 
His chosen !branch was mathematics, that dry subject. He de­
voted himself particularly to the appliication of mathematics 
to various mechanical, electrical, physical problems. He learned 
one day that the telephone was in trouble because when it 
extended its line beyond a few miles it was impossible to carry 
on conversation. There seemed to be a muffling of the sound, 
an interference of some sort. This man decided there was a 
problem 1worth studying, and he began applying his mathematics 
to it, and his knowledge of the interference of wave motions, 
and he figured out that under the known laws of electrioity 
this interference ought fo oocur at about a . certain distance. 
He determined almost exactly what that interference ought 
to be. He contrived a means of overcoming it, tes,ted what he 
had worked out as a result of his theory, and sold it to the tele­
phone company for two million dollars, and the telephone com­
pany was at once able, by means of his diagram, to extend their 
lines, and we have the long distance telephone as a result of 
this man's work. 

Here was the cooperation of a man devot,ing his time to <1 

pure science, a man s1imply immersed in' formulas and theories, 
with one of the most practical inventions of the age, making it 
really worth while, as an instrument of conversational relation­
.ship, bringing all parts of the country into what we might 
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term conversational relationship. I might give you many more 
illustrations, lbut I must not trespass upon your time to do it. 
I merely want to say again, that if our progiress is to be what 
we want it to be, we must rest it upon these two great modern 
notions of absolute honesty and the most complete sort of 
cooperation. And we must realize, I take it, as we have never 
realized, that in our progress we are all bound up together, 
and that no one line of our developmen1t can get very much 
ahead of other lines. No one man can get very much ahead of 
his fellows. The whole of us must go together, or our progress 
is tied up in that way, and if a large number lag behind, pres­
ently all of us are pulled back. But if all of us are pushing 
forward by this spirit of honesty and cooperation, then those 
ieaders of us who are ahead can step up a little faster, for 
because of our honesty and cooperation we can follow their 
leading with greater speed. That we may be able to do this, I 
am sure is the hope of all of us. And I may say further, I 
believe it is the abiding faith of all of us. 

IMPROVING THE MARKETING AND DISTRIBUTING 

OF FARM PRODUCTS. 

By HoN. CHARLES J. BRAND, U. S. Department of Agriculture, 
Washington, D. C. 

The time has come when we, as workers for betterment of 
agricultural conditions in the United States, have got to begin 
to instruct our farming public just as earnestly about business 
and business ethics and commercial practices as we do about the 
rotcrtion and cultivation of crops .which the farmer is to employ, 
how and when he shall spray, or how to feed his stock. Agri­
culture is a business industry, and as such is merely one part of 
the great business structure of the country. If farming is to 
continue profitaible and farm life is to be made attractive, we 
must in the next decade or two give the same attention to the 
business side of farming that we have in the past two decade., 
to the producing side. 

The farmer especially needs help and information along three 
distinct lines : 
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First, education and assistance in all matters relating to the 
'improvement of the methods of producing and handling his 
many crops. 

Second, suita:ble and convenient arrangements for securing 
the credit that is necessary to enable him to conduct his !busi­
ness from one crop season to another. 

Third, he needs assistance in the establishment of a market­
ing system which will return Ito him the true value o,f tthe 
particular qualities of the various crops that he produces, minus 
reasonable charges for handling, t~ansportation and the legiti­
mate profits of middlemen. 

Numerous efficient agencies are now engaged in assisting 
the farmer in a multitude of useful ways on the produc'tion 
side of his activities. The agricultural colleges and experiment 
stations, the Un'ited States Department of Agriculture, many 
railroad systems, commercial bodies and other organizations are 
giv,ing valuable assistance along this line. The devising and 
adoption of a credit system suited to the farming industry is 
now very much in the public mind and may be realized in 
the near future. 

As one step toward the goal of a more rational system of 
marketing and distriiibution, the Department of Agriculture has 
established an Office of Markets for the study of the basic 
i,rinciples involved in this problem, for the . wide dissemination 
of information !"elating to it, and for the demonstration of 
such methods as may seem to promise best results. SeveraI 
of the states and a number of munidpaLities have als1) estab­
lished commissions or set aside funds for activities toward 
the same end. 

A great many people seem to consider the matter of getting 
more money for the farmer as an end in itsel,f and not as a 
means 'to an end. To make farming more profitable without at 
the same time educating the farmer as to how to spend his 
addifional gain would fail wholly of any useful purpose. This 
money must be devoted specifically to making the farm home a 
place where the young people will be glad to stay, to promoting 
social life in the country, to providing rural recreation, better 
roads, ·better schools, better churches and a higher type of 
manhood. 
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The work of the Office of Markets has not yet progressed 
sufficiently so that we can say much about what has been 
accomplished. Hence, though disinclined to do so, we are com­
pelled to present plans rather than results. 

In too many cases one of the greatest difficulties surrounding 
the farmer's marketing problems is his inability to get short­
time loans on anything like reasonable credit. No matter ho,w 
useful the purpose to which he intends to devote the money, 
the banker is loath to give him credit and the commission house 
exacts a high rate of interest. This was !brought to my atten­
tion recently in connection wrth the cotton investigations of my 
office. We are trying to develop the grading, handling and 
marketing of cotton on a community basis at various points 
in the South. One of our most earnest community groups is 
located at a small town in Arkansas. To sell co'tton to any ad­
vantage, an association should have at least 50 hales of each 
grade to offer. As there are nine full grades and many other 
recognized qualities, it requires• considerable time before a 
group of growers can accumulate enough bales to offer even­
running lots. Inasmuch as they are under heavy expense for 
picking, ginning and baling and at the close of the long season 
of ou'tgo without income, they must ,borrow money or let the 
cotiton go a few bales at a time as g,inning proceeds. 

'This particular grouJp of growers was enthtusiastic enough 
so that they united to construct a creditalble sheet-iron ware­
house with their own labor devoted to the work when they 
could spare time and on rainy days. In the hope of securing 
moderately reasonable credit, one of our men accompanied the 
leader of the growers' association to one of the leading banks 
in Little Rock. The president of the bank, while expressing 
interest and anxiety to asisis't, stated that no money was avail­
able for such loans, that they now had $3,000,000 loaned out on 
cotton, all of which is to local cotton buyers and commission 
men. The president stated that no farmers had any of this 
money, and further that he was one of the committee handling 
the Arkansas allotment of the $5,000,000 of government funds 
distributed for crop-moving purp:oses, and that so far as he 
knew no farmer was able to avail himself directly of the use 
of any part of thds fund. • 
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Not wholly discournged in this quest, the seekers for money 
went to one of the largest commission houses trying to secure 
a loan on 175 bales of cotton which had all ibeen graded and 
which aver.aged strict middling. The best arrangement that 
could 1be secured promised to result in the following monthly 
charge against each bale of cotton, estimating the bale as 
worth $70: 

2 1-2% commission . . . . . . . . . . . . . . . . . . . $r 75 
Insurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Interest at ro% . . . . . . . . . . . . . . . . . . . . . . 58 
Warehousing charges . . . . . . . . . . . . . . . . . 25 

Charges per bale per mo.. . . . . . . . . . . . . . $2 83 

This represents 57 points or more than 1-2 cent per pound 
per month, which is1 more than any grower who is holding cot­
ton from a purely non-speculative point of view could consider. 
It should be remembered that the puripose in holding this cotton 
was to get a sufficient number of bales of even-running grades 
for commercial transactions. 

The farmer suffers not only in the securing of money loans, 
but also in securing the necessary store credit for carrying him 
through that part of the season when he has no considerable 
product to market. This is especially true of the cotton farmer. 
Part of the difficulty can be obviated by diversification so that 
something may be in hand for sale at any season of the year; 
but even so, capital or credit is required to carry on any busi­
ness. Store credit comes high, both on account of the rate 
of interest charged on store accounts (particularly in the South) 
and because prices are elevated to an unreasona:ble extent to 
this class of credit purchasers. Work is neoessary along many 
Imes. 

The plan of the Office of Markets at present in view includes 
the following : 

(I) The study and promulgation of market 
grades and standards. 

( 2) Market surveys, methods an1 cos·ts. 
(3) Invesfig.ation -of transportation and storage 

problems. 
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(4) City marketing and distribution investiga­
tions. 

( 5) Studies and demonstrations in cooperative 
production and marketing. 

( 6) Cotton handling and marketing investiga­
tions. 

Standardization is of the utmost importance. Only when 
products have been properly graded can they be traded in to 
the advantage of hoth the seller and the buyer. This is no 
truer of farm products than of mill and factory products. Un­
til standardization was introduced, the steel industry had a very 
varied carieer. Now standard patterns and grades are manu­
factured in practically every plant of the world which can be 
used interchangeably in any type of construction calling for a 
particular pattern. Standards are necessary in ?rder that the 
purchaser of a given product may know 1within reasonable limits 
what the seller proposes to deliver at a given price. Prices 
cannot be made rational without them. 

Second only in importance to the establishment of standards 
is the l,iving up to them. On this point there is· opportunity 
for a great deal of educational work among farmers. They 
must learn, as practically all large manufacturers have learned, 
that only the highest quality brings the highest price and that 
riigid adherence in spite of obstacles to the established quality 
is essential to business success. Too often the farmer sees. 
some temporary or apparent advantage in deEvering a product 
of inferior quality at a higher price. This practice must be dis­
couraged and the farmer must learn that even though it some­
times entails loss, his business contracts, for such: they are, 
must be lived up to. 

Another type of error which the farmer is very likely to 
fall into is the failure to fulfill an agreement when he has con­
tracted to furnish definite qualities and quantities of product at 
a definite price at times when the price has advanced. Too­
often the man who has purchased from him is told under such 
circumstances, substantially the following: "Oh, I sold that tu· 
so-and-so day before yesterday. He offered me a cent a pound 
more than you are paying." Business confidence and stable 
conditions in marketing can never be established until the 
farmer abides as scrupulously by his agreements as does the 
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higher and more successful type of 'business man. I do not 
wish to be understood as criticising the farmer over-severely 
along these lines. He has unfortunately frequently dealt with 
buyers who indulge in chicanery, so that he has come to the 
conclusion that this is ·business and that such are the methods of 
all business men, and he is merely attempting to protect himself 
against similar sharp practices. 

Next to standards in importance, or perhaps even of greater 
importance, is the necessity for genuine cooperative organiza­
tion in the handling of 'both producing and marketing problems. 
Agriculture is the only industry of any importance in the 
United States which does not have a considerable degree of 
organization. Some industries are very completely and perfect­
ly organized; others but loosely. Agriculture, in a large sense, is 
unorganized. The individual producer cannot accomplish with 
small unit quantities what the carefully organized association, 
shipping and selling by car or even train lot, can accomplish. 
I do not wish to be understood.I as saying that there are not 
many organized producing, marketing and distributing organi­
zations. What I do mean 1is that oonsidering the extent of our 
agricultural industry, the organization of today ls a mere begin­
ning. It has become quite the custom to hold up to the Ameri­
can farmer the perf ectiion of organization and methods that 
exist in Denmark, Ireland, Germany and Italy. I will venture 
the guess, as there is no definite information on the subject, that 
in the aggregate purely cooperative or semi-cooperative organi­
zations in the United States buy and sell a product exceeding 
in value the total product cooperatively bought or sold in all of 
the countries mentioned put together. The cooperative grain 
elevators alone, which are not truly cooperative in l,ar,ge part in 
a technkal sense, handle through their selling and buying de­
partments crops and other materials having a value of proba'bly 
no lesis than $600,000,000 per annum. Add the millions of dol­
lars' worth of dairy products handled by the cooperative cream­
eries and cheese factories and the tens of millions of dollars' 
worth of products sold by the cooperative citrus and deciduous 
fruit associations and the truck growers' organizations, and it 
will be readily seen that the total value of products handled by 
organ'izations partaking in some degree of a cooperative nature 
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will reach possibly the enormous total of $800,000,000. Indeed 
it would not surprise me in the least if the total 'amounted to 
a billion. 

"Dhe scattered occurrence of cooperation in the United States 
is responsible for the impression that cooperative activity is not 
extensive. The large aggregate value of products handled dis­
poses eff ect'ively of any idea that coo!peration is rare in the 
United States relative to other countries. It is merely unde­
veloped so far as the opportunities within our own country are 
concerned. 

The two greatest prdblems in the success1 of cooperative or­
ganizations are competent management and the keeping up of 
that Reen interest and the securing of that active participa­
tion of members which is essential to success and without which 
no true gain for country life wiill have been secured. An or­
ganization that is successful in its handling of these two mat­
ters is practically sure to meet with general success. 

Cooperation cannot 'be foisted upon the people by outside 
agencies. The desire for it must either be occasioned iby diffi­
culties in marketing or other farm activities or must be culti­
vated by education as to the benefits to be obtained. We must 
appeal in this country to the intelligence of our farmers more 
than to their necessities. The economies to be effected justify 
a certain degree of government assisitance and encouragement. 

It is our purpose to make a thorough-going study of existing 
marketing, distri:buting and purchasing organizations, and where 
conditions ,warrant, to aid so far as the authority of the Depart­
ment peiimits in the estab1ishment of new organizations. We 
will aim to make the office a sort of clearing house for coopera•­
tive marketing infotmation of interest to both associations of 
producers and consumers. This work will be carried on in 
close cooperation with the Rural Organization Service, of 
which Dr. T. N. Carver is the Director. In cooperation with the 
Office of the Solicitor, a careful study of the laws of the dif­
ferent states under which cooperative enterprises must operate 
will be made. Drafts of constitufions and by-laws suitable for 
different farming industries which will enruble them to organize 
and operate with efficiency will be prepared. Systems of ac­
counting and auditing for cooperative associations will be de­
vised and the information obtained will be made available 
through publication of 'bulletins and otherwise. 
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It is important that this gathering should carry home to their 
respective s,pheres of labor this definite thought :-Educational 
work in regard to cooperation is necessary all along the line 
and uniform and efficient methods and ideals mus1t be devel­
oped. Courses of study should be outlined in the colleges and 
universities suitable not only for their own curricula, but for the 
agricultural high schools of the states and for other educationai 
institutions offering courses of agricultural instruction. Only in 
this way can be devoloped a common body of information 
which wiH result in the extens'.ion of the application of the prin­
ciples of cooperation and in the dissemination of necessary 
knowledge. for making cooperation successful. We do not 
attach as much importance to the absoluite adherence to the 
Rochdale pr,inciple of one man, one vote, as do cooperators in 
some of the countries abroad. In many communities the truly 
cooperative plan can ibe applied. In others, the attempt to apply 
it albsolutely- 1would doom to failure efforts to bring about united 
activities. 

To another and highly important class of activities of the 
Office ·of Markets we are applying the name of Market Surveys: 
Methods and Costs. The purpose of this work is to determine 
the normal marketable qualHy of specific products wit.thin 
certain trade areas with the possibility of increasing such sup­
plies as well as determining the immediate prospective supply 
at given periods or to be marketed within specified periods of 
time. Studies of the demand for various products at consum­
ing centers, the mapping of areas usually drawn upon for sup­
ply, time when the areas ship, normal prices and prices in 
periodls of scarcity or over-supply, will be carried on. 

The interest in a market news service for perishaible products 
is so great that we propose to investigate methods of bringing 
the information develop~d in market survey work promptly tu 
the attention of producers and distributors. It does not seem 
at all tikely that telegraphic market news service would be 
feasible, but it doeis seem likely that certain classes of infor­
mation not requiiiing telegraphiic or expensive forms of distribu­
tion can be obtained and be made avaiilable, especially to asso­
ciatioris of growers. Communication with individual producers 
is almost a physical impossibility, whkh is another excellent 
reason for cooperative organization. 
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Further lines of work which will be included in market sur­
veys, methods and costs are the investigation of the efficiency 
and limitations of vanious methods of wholesale disposition of 
farm products through brokers, commission men, public auction, 
etc., and a determination of the usual and necessary costs, 
charges and profits incident to each system. Similar studies ot 
the subsequent retail handling and distribution or products wil't 
also be conducted. 

We succeeded this f:all in· malcing a small beginning in this 
work hy a survey, in which the Bureau of Statistics assisted, 
of_ the quantities of cabbages and onions for winter withdrawal 
which have gone into cellar and other storage in the North 
during the season just clos,ed. It is of the utmost importance 
to the southwestern grower that he know in advance of plant­
ing whether the quantities stored in the North are sufficiently 
great to injure or demoralize the market for which the south­
wes,tern grower plants. In 1912, ignorant of these facts, cab­
bages were over-planted to such an extent as to ruin the mar­
ket for fboth the firesh and the stored product. With ceUars 
and storehouses full, the fall plant1ings were so heavy that 
the prices were depressed to as low as $3.50 to $4.00 per ton 
in shipping sections where right now prices from $18.00 t:J 
$20.00 per ton are ibeing paid. The information obtained, even 
though of a fairly indefinite character, was wholly sufficient 
to indicate that generous plantings in the Southwest could be 
in order. W'ork of this kind will have to be handlted carefully 
and conservatism will have to rule. I cite this merely as one 
of the many specific things to 1be done. 

At the present time the South Atlantic and Gulf States de­
rive practicaly no commercial advantage from the eady ma­
turity of their corn crop. A complication of excellent reasons 
no doubt exists for thlis condition, nevertheless a· method of 
handling and marketing should be devised to bring this crop 
upon the market promptly at a season when prices are usually 
high and when corn is generally difficuk to obtain. It seems 
a shame to have ripe corn hanging on the stalks in the South 
when the 'Western crop is not yet ready for market, onl,y to be 
offered later when generous supplies, due to the western har­
vest, are naturaly depressing prices. 

It is our intention that the work of the Office of Markets 
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shall be definitely practical and helpful to the country. While 
the Department is chiefly interested in assisting the farmer 
producer, nevertheless it has a very direct, intimate interest 
and! desire to assist the consumer. In order to be in a position 
to help in ,some measure in the solution of the problems in­
volved 1in provisioning metropolitan populations of various 
sizes, invesitigations of city marketing and distribution have 
been undertaken. This work contemplates a study of the 
uses and limitations of farmers', municipal, wholesale and 
retail market houses, curb markets, huckstering, and other sys­
tems of city distrirbutJion, and an investigation of the feasibiJity 
of direct dealing 'between producers and consumers not only 
through open market houses but by means of parcel post and 
express shipments, family hampers, and other methods. 

In this connection also, 1we propose to encourage the develop­
ment of local production of perishables in connection with 
rural and urban marketing systems. Why should Chicago be 
getting her cauliflower from Lonig Island or California at a 
time when the local producing area could well furnish it? Why 
should peaches be hauled from Arkansas to Philadelphia at a 
time when West Virginia can well supply that market? How 
is it that truck growers in the Mesilla Valley cannot sell their 
produce in El Paso because of the low price at which the 
shipped-in Callifornia product can be bought by the commis­
sion men? What can we do legitimately to bring about con­
ditions under which the grower near to El Paso can market 
his product at home without being ruined by the low-priced 
diverted shipments which are put into that mar-ket to avoid 
sending them to over-supplied markets farther east? This 
matter of developing home production· or production near the 
large oities is one of great importance. 

In connection with the s,tudy of the utility of parcel .post I 
may say·· that we have made good progress in determining 
suitable containers for butter, eggs and certain vegetables. A 
recent shipment of tiwenty-five dozen eggs in one and two­
dozen lots resulted in a breakage of only five eggs. Here th~ 
container is the important thing, and it also seems likely that 
it may be necessa,ry to ask the Post Office Department to amend 
its rules in order to make this excellent means of communica­
ti,on of greater practical utility. 
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In this connection it may not be out of place to say just one 
word about that threadbare subject, the cost of living. The 
consumer hlimself is the only person who can do anything im­
mediately in this matter. Let him stop telephoning each morn­
ing for market supplies and instead, in cities that are supplied 
with market houses, visit the market and select his produce 
there. Let him take the trouble to get acquainted with near by 
or even sl1ightly distant farmers within the first two parcei-po~t 
zones, within which express rates also for l'arge 'JUantittes are 
reasonable. Let the housewife standardize her needs to s·.,!ne 
extent and overcome the false pride or laziness which prevents 
carrying home even so small a purchase as a spool of thread. 
Let the retail merchant·s give a discount to patrons who pay 
cash and more particularly to those who carry home their 
purchases, and savings will be effected immediately. I do not 
mean that thlis provides a final solution of the problem. It 
werely presents some of the ways in which to make a beginning. 

Individual retailers insist, and there is no reason to doubt 
their truthfulness, that they are not making excessive profits. 
The trouble is that there are so many retailers and the methods 
of distribution and delivery that have developed are so expen­
sive that the overhead charges which the product must bear adct 
excessively to the price. A two or three per cent reduction for 
cash with a further substantial reduction for self-delivery 
should result in decided economies all around to the consumer. 

Transportation, both on account of its cost and on account of 
the deterioration which farm products frequently suffer in 
transit, is one of the most important of the general problem:s 
relating to marketing. In a broad sense it is unlikely that 
freight rates on farm products are unreasonably high, though 
there are probably particular commodities which pay a higher 
rate in proportion to the care they require than others, and 
there are no doubt points or even areas which suffer unduly 
through freight-rate differences. However, the chief problems 
related to transportation have to do with other points than 
rates. I will merely run over some of those which require 
investigation ,with a view to possible improvements. I am of 
the opinion that most of our rnilroad systems will cooperate 
in bringing aibout changes for the !better wherever the fact~ 
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leave no doubt as to the desirability of the changes. Thei1 
willingness to assist the farmer in his production and other 
activities indicates this. We need a more comprehensive or­
ganization of Uransportation companies for the continuous 
carriage of products from points of origin in producing centers 
to terminal mar.kets and points of consumption, includung 
probably more general privileges of diversion or reconsignment 
from terminal markets to other points. Refrigerator-car con­
struction deserves careful investigation, as there is very general 
complaint from shippers and receivers as to the bad condition 
which frequently prevails when cars are received. 

The demonstrated economies and reduction in deterioration 
and waste due to precooling at production points leave no doubt 
but that we should urge a far more general introduction of 
precooling practices. . Present demurrage regulations are such 
that even in times of distress and car famine refrigerated, 
heated, or ventilated cars are retained for purely storage pur­
poses on side tracks at terminal points when they should !be 
rolling back for new loadings. This. practice is necessary in 
part at present, due to insuffioient terminal storage facilities. 

In connection with transportation studies there will also be 
made a study of storage problems, begi11ning with refrigera­
tion and cellar storage in the home, intended to promote family 
buying in larger quantities and extending through the practica­
bility of local cold storage at shipping points and in smaller 
markets, as well as at the large terminals. Investigations tend­
ing to a just and equitable distribution of refrigerator and 
other cars in times of need are also desirable, as well as a study 
of the efficiency and utility of iced pick-up car and other special 
services. 

The opportunities for developing trolley freight service from 
near by producing sections have not been utilized to the extent 
that they deserve. Work in this direction is also projected. 

Careless car and train handling are responsible for large 
aggregate injury to perishable products. A particular case ha~ 
come to my attention in which 8oo baskets of grapes in a single 
car received in the Cincinnati market were so badly smashed 
as to require repacking. The railroads are a,t the mercy of 
their employees in this matter and are deserving of assistance 
in educating their employees and interesting them in the econo­
mies of more careful handling. 
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We are not using our water transportation facilities to the 
, e:x;tent they deserve, and at specific places it may be possible 

to encourage such use iby the presentation of rational plans. 
I will not detain you further with the enumeration of the 

many specific prdblems that require study. The Department 
realizes fully that it will be difficulit to change practices which 
have grown up through a kmg series of years. N evertheles-~, 
we are confident that a determination of points at which waste:; 
can he eliminated and the suggestion of methods for accom­
plishing this result will ·bring about many savings. 

In developing rt:he work of the Office of Markets, I desire 
to emphasize especially my wish that so far as possi'ble this 
work be done in cooperation with the colleges, stations and 
departments of agriculture of the states. If you have problems 
in the soluti'on of which we can help you, let us know and we 
will give our best efforts rto assist. 

I hope that it will be possible for the Office of Markets to 
develop a service 'which will be as d~finitely useful to the 
farmers of the country with reference to marketing as that 
furnished hy other branches of the Deparitment has come to be 
in the province of production. 

WEDNESDAY, NOVEMBER 19. 

PRESIDENT'S ADDRESS. 

MR. How ARD L. KEYSER, Greene. 

La,dves and Gentlemen: I am glad to welcome yiou here this 
morning to the annual meeting of this society, and also to 
congratulate our members on the encouraging outlook for our 
future. 

After the season of 1912, and the greatest of all nightmare.; 
of orchardists, over-product~on, we open the season of 191,3 
with the greatest shortage of winter apples the world has 
known for years. Surely nature is fickle, and in the usuai 
course of events the season of 1914 will most likely find our old 
friend, over-production, with us again. And I want to say 
here, there is no such thing as over-production until every man, 
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woman and child in America and abroad, that we can reach, 
have had all the apples they need or can eat. But there is such 
a thing as under-consumption; and we suffer from both. 

One of the best ways to correct over-produotion is to adver­
tise the apple and increase consumption. And the plan pro­
pos·ecl 1by the International Apple Shippers' Association to sell 
stamps to be placed on barrels and boxes, the proceeds to be 
used in an active advertising campaign, is a good sound busi­
ness proposition, and should meet with the assistance of the 
growers of our state. The only good adverse criticism I have 
heard of the .so-called stamp act is that, as usual, it all come~ 
out of the producer. But we have grown accustomed to that. 
Proper distribution, fortunately for us all, has at last ibeei.1 
recognized by the government, and the agricultural depart­
ment now realizes that while the man who can show us how 
to grow a good red apple where poor ones grew before is 

. a public benefactor, he also will he a benefactor who can solve 
the problem as to how the grower can secure sixty cents in­
stead of thirty-five cents of the consumer's dollar. 

We are partly to blame for the present condition ourselve~, 
in not cooperating for our mutual protection. The success of 
so many who have tried it, proves it a part sollUtion of the trou­
ble. An old farmer said to me a short time ago, "This talk of 
cooperation may be all right, ,but oxen and hors·es don't work 
well together." I agree with him; ,but in such cases why not 
have a separate association for each? 

The city press would have its ·readers believe that part of 
the high cost of living can be l,aid at the door of the cold stor-

. age warehouses, which are, in reality, an equalizer of prices1 

and a necessity to the fruit businesis. In fact, I consider cold 
storage such a necessity that I again urge upon our members 
some action, at this meeting, looking to the future establish­
ment of some local storehouses through the fruit belt. I am 
firmly convinced that concentrated action along this line will 
bring results. 

Our insect pests and fungus troubles seem to multiply, and 
your officers this year have tried, in the program to be pre­
sented to you, to cover the important ones, and have. been 
fortunate in securing the best authorities in the country to 
instruct us in the best and latest methods to combat them. I 
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desire to mention, in particular, the grave danger that is with 
us in the last and greatest invasion of the brown-tail moth we 
have ever had, and that we urge upon our commissioner of 
agriculture the great necessity of a vigorous enforcement of the 
law regarding the removal of the winter nests. 

A very large per cent of the fruit raised in our state ls e:x .. 
ported to Europe by way of Liverpool, and I desire to call the 
attention of the 11_1embers again to the steady increase in freight 
rates to that port. In the last five years that increase has 

. amounted to thirty per cent, and to some other foreign ports 
the increas1e has been greater. It is fair to presume from the 
past, that the industry will be !burdened to the limit, unless such 
societies as ours take some concentrated action to protect then.­
sdves. 

Let us also urge upon our fell ow fruit growers in Massachu­
setts the importance of some action on their part, urging legis-­
lation similar to the New York State Commission Bill, provid-· 
ing for the licensing and governing of the business of the com­
m1ss10n men. This law enacted by the last legislature of 
New York cannot help being of great benefit to producer and 
consumer, and it is legislation to which surely no honest com­
mission man can ,take exception. 

I want to congratulate the society upon the greater recog­
nition it received from the state during the meeting of our la::, .. 
legislature, giving it an opportunity ~o widen its scope and in­
creas.e its field! of activities. Also, that after a struggle of four 
years to correct the evils of our lack of uniform pack, the legis­
lature pass,ed a faw giving every grower a right to ship cuiJ 

quality of apple grown, but making i,t a misdemeanor unless 
stenciled true to name; a hardship on no grower, only a de­
mand that if he use the word "Maine," he must be honest. 
This la,w will. he enforced by our present commissioner in an 
able, honest and efficient manner, and cannot help being of 
great benefit to the fruit industry. It is to be hoped that our 
members will be more than careful of their personal pack, and 
report any known violation of the law to the inspector, prompt­
ly. In years of plenty, Maine apples will be in demand if our 
stencil is known to ,be true. 

"In union there is strength." We want every man and 
woman who is interested in orcharding in Maine as a member 

3 
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of our society. We need them and they need us. If they are 
not interested in "Better fruit for Maine," we will make them 
so. Let us all pull as one strong team together. 

I have referred to the necessity of cold storage, the investi­
gation of freights, and the increase of members, and I recom­
mend the appointment of standing committees of three members 
each, to be known as storage committee, transportation com­
mittee, and membership committee. 

At the dose of two years ad\ministration of the office to 
which you have twice honored me, I want to thank the mem­
bers and the officers for the loyal support I have received at• 
all times, and bespeak the same for my successor, and pledge 
him my hearty cooperation in his work, which, while at times 
he will find it exacting, wrn also have its pleasant side, in the 
knowledge that he is doing his utmost to place a great industry 
on a sure foundation for succeeding generations. 

FACTORS INFLUENCING SUCCESSFUL ORCHARD 

SPRAYING. 

DONALD REDDICK, Professor of Plant Pathology, Cornell Uni­
versit,y. 

In attempting to speak on such a subject, I realize fully 
that local conditions and special adaptation for work will re­
quire that I confine myself strictly to general fundamental 
considerations. The differences in conditions in the state oi 
Maine and in New York are sufficiently great to make ref­
erence to s,peci:fic cases and to different years impracticable. 
One of the most noticeable examples of this occurs in the 
present year in the case of potato blight. We have not seen 
a blighted potato in the state of New York, but I find that 
your growers have had a great deal of this disease, particularly 
the tuber rot stage. Neither am I sufficiently familiar with the 
general location and size of your commercial apple orchards 
to be of particular service to you in making specific reco~men­
dations. 'llhere are, however, certain fundamental' factor~ 
which will hold true in the spraying of any apple orchard and 
it is to these factors that I would· direct your attention. 
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THE APPLE SCAB FUNGUS. 

In order to -freshen our memori.es a little, allow me to recite 
briefly the life cycle of the apple scab fungus. The scab 
diseasie ·is selected· because it is the most impoi:tan t disease of 
fungous origin that northern and eastern apple growers have to 
fight. The habits of fungi in general are not so commonly 
understood as those of insects, owing to the facts that most of 
the important structures of fungi are microscopk in size and 
that their devastating work has been done even before they 
are apparent to the naked eye. 

Winter Stage. The fungus causing the sicab of apples, a~ 
you will recall, passes the winter in the infected, fallen leaves 
on the ground. In New York state we have never been ahlL 
to discover any other stage by which the fungus gets through 
the winter. Within the past f:ew weeks, however, Doctor 
Morse, of your Experiment Station, has recorded some very 
interesting observations in which it seems quite certain that 
the fungus· has been ablie to hibernate on infected twigs of the 
µrevious year. How generally such conditions may prevail 
remains yet to ·be seen, but apparently this discovery will not 
materially affect the method of scab control, inasmuch as ex­
perimental work in most o'f the eastern states has shown that 
a proper application of fungicides as generally recommended is 
effective. 

S p,ore Discharrge and Dissei1nination. The fact that ithe 
scaJb fungus certainly passes the winter on the fallten leaves 
leads at once to the question of how the organism is able to get 
from the ground to the developing foliage and fruit of the 
tree. The way in which this is accomplished is exceedingly 
interesting, but to be appreciated fully, should be observed 
under the microscope. An examination of old' leaves in the 
early spring often reV'eals the presence of minute globose 
bodies developed within the tissue of the leaf. These bodies 
are exceediingly small and for the most part are barely large 
enough to he detected with the naked eye. With the occur­
rence of the spring rains, these bodies )ncrease slig.htly in size 
and break through the epidermis of the leaf on the side which 
happens to be lying upward. Doctor Wallace, who ias for­
merly a situdent with us, has followed the development of this 
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body, technically known as a perithecium, and he finds that· 
there is a definite correlation between the development of these 
bodies and the pushing forth of buds on the apple tree in the 
spring. At about the time the blossom buds are unfolding, at 
least by the time of opening of the blossoms, it is found that 
the perithecium has ,become fully matured. Upon examining 
into the structure of one of these bodies with the mi_croscope, 
it is found that it is essentially composed of a thick, black pro­
tective covering, on the interior of which there are numerous 
tubular sacs, each of which contains eight oblong, brown spores 
or reproductive bodies. If the perithecium is carefully pricked 
out of the leaf tissue and placed in a drop of water for exami­
nation with the microscope, it will be observed, if the spores 
are matured, that the tubular sacs absorbing the water become 
very much lengthened and! protrude from the apex of the 
perithecium through a minute opening which does not appear 
until the perithecium makes its last increase in size. The spores 
enclosed in the sacs are crowded to the apex and spore after 
spore is violently ejected, al'l eight spores being discharged 
within a minute or two. When all of the eight spores have 
been ejected the empty sac collapses and its place is taken by 
another and thus the process repeated. As a single perithecium 
may contain two hundred such sacs, one can readily calculate 
how many spores might be cast from a single one of these 
bodies. Leaves are often found on which the perithecia are 
exceedingly abundant and in one case, in an examinatioi:i by us, 
it was found that if there were a continuous layer of leaves 
nnder a tree spreading 40 feet, bearing perithecia in the abun­
dance of the fragment under examination, there might be 
ejected during a period of 45 minutes of rainy weather not 
less than eight billion spores. 

While it has just been stated that these spores are ejected 
with violence, .the height into the air to which they are ejected 
is not more than one-fourth of an inch. The exceedingly small 
size of these spores, however, permits them to float about in the 
air more readily than pariticles of dust, and the impulse afforded 
by the m~chanical ejection from the sac is sufficient to place 
them in air currents which may carry them to apple foliage. lt 
i!-- obvious that the greater majority of s.pores lodge in un-
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favorable places and die, since their lodgment on apple foliage 
is left entirely to chance. However, as all of you know, a 
sufficient number of spores do lodge on apples to make it ex­
ceedingly unpleasant for us in certain years. 

Conditions Necessary for Infection. If one were to drive 
through an orchard with a sprinkling cart about blossoming 
time and wet the dead leaves on the groundl, it would_ be per­
fectly poss,ible to bring about the ejection of spores just 
described. It does not follow, however, that scab spots would 
develop on the foliage and fruit. It is absolutely necessary for 
the germination of these spores and penetration of the cuticle 
of leaf and fruit, tha1t moisture be supplied in sufficient quan­
tity and for a sufficient length of time to permit the spores to 
germinate. During periods of high temperature, germination 
may occur in five or siix hours, but during colder weather, r8 
or 20 hours may be required. It will be seen, therefore, that 
conditions favoring the ejection of spores are also essential for 
spore germination. The ideal condition for abundant germina­
tion and infection would be a rain of sufficient extent to 
moisten thoroughly the leaves on the ground, to eject the 
spores from the perithecia, and this rain followed immediately 
by calm, foggy wea1ther. Every opportunity would be af­
forded for spore germination and abundant infection might be 
predicted. 

Once the germ tube of the spore has punctured the cuticl'e, 
there is no way possible of preventing further growth by the 

application of spray substances that might be used safely on 
apple foliage. H should be borne in mind that the spore 1s 
exceedingly small and that the germ tube issuing therefrom 
is also very small. From d!ay to dlay food su!bstance is ab­
soi:ibed from beneath the cuticle and a gradual development 
occurs-. In the cours,e of a week or ten days the development 
has reached such a point that one can see small olive green 
spots on leaf and fruit. 

Secondary Infection,. Almost as soon as these spots are 
visible to the naked eye, microscopic examination will show 
that ·a new kind of spore is being developed. These do not 
differ materially from the spores already described, but their 
position and abundant production makes rapid and wide dis­
semination very easy. 
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Perithecia which are not in condition to allow ejection of 
spores during a given rainy period are apt to ripen during the 
following warm days and be ready at the next period of rain 
for spore ejection.. Thus it may happen and frequently dloes 
that new infections at favorable periods are continually recur­
ring, both from the leaves on the ground and from earlier 
infected leaves on the tree. 

So it goes throughout the s,eason. Rainy weather followed 
by periods of calm, foggy weather, permit new infections to 
occur. When we have a dry summer, as not 1nfrequently 
happens, many spores are produced which perish for the want 
of moisture, but with the occurrence of fall rains, sufficient 
spores are found to be in a viable condition to cause further 
infection, as many of you know only too well. 

PHILOSOPHY OF DISEASE CONTROL. 

Spray Before the Rain, Not After. From what I have said 
you will see that it is coming to be understood generally, by 
men who have fung,ous diseases to fight, that any fungicide 
to be at all effective must 'be one that will adhere to the foliage 
during periods of prolonged rainy weather and, above all, that 
fungicides must be applied to the parts attacked before the 
conditions arrive which make spore germination possible. It 
ib believed that more failures to control apple sicab and man) 
other fungous diseases are attributable to the failure to recog­
nize this one point than to any other cause. It is, therefore, 
worthy of repetition, that any fungicide, to be at all effective, 
must be one that will adhere to the foliage during periods of 
prolonged rainy weather, and that, above all, fungicides must 
be applied to the parts attacked before the cond'itions arrive 
which make spore germination possible. 

W.ea.ther Forecasts. I presume many of you are ~lready 
wishing to ask the secret Olf predicting -rain periods and, in 
order not to arouse your hopes, I wish to say at once we have 

I 

no way of telling certainly whether rain will occur or not. We 
have, however, a very effective way of determining whether 
atmospheric cond-itions are such as to permit rain to fall if 
there is moisture in the clouds. This service is free to every 
person in the United States. I ref.er to the weather reports 
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issued daily by the United States Weather Service of the De­
partment of Agriculture. The weather map, made up and 
issued at 11 o'clock A. M., also at 8 o'clock in many places, is a 
satisfactory way of predicting the general conditioins. A 
little study of these maps from clay to clay will soon place one 
in position to tell when storm periods are likely to occur. It is 
commonly known that storm areas travel from west to east. 
In general, the rate of daily travel is a1bout 500 miles, but 
there are, of course, many variations from this. One can 
readily locate storm areas on the map from the fact that such 
areas are always indicated lby a low barometer and by the fact 
t_hat the word "Low" is printed on the map. 

When to Spray. Having become acquainted with the prog­
ress of a storm area by a little daily study, one can then deter­
mine with some degree of certainty what day the storm center 
is likely to be over the state of Maine. W'ith these facts in 
mind and watching the development of foliage and buds very 
carefully and knowing the approximate number of days neces­
sary to rnver a given area of orchard with spray, one can fig­
ure ahead when each spraying must be commenced in order to 
finish ahead of the storm. If there is some one in the com­
munity who can use a compound microscope, he can follow 
the development _of spores on the fallen leaves and in this waY. 
the number of days can :be narrowed down even more. 

1That one not especially trained can predict storm periods 
with some degree of certainty is attested by foe fact that the 
speaker some years ago, in doing vineyard spraying in the 
state of New York, was successful in predicting storm periods 
at the five critical times for grape spraying and in every case 
the applications were made before infection occurred. In 
one case rain began falling in less than an hour after the 
spraying was finished, 1while in another case rain did not occur 
for about 24 hours. These grapes we,re carried through the 
eritire summer absolutely free from rot, whereas grapes on 
adjacent unsprayed rows were so badly rotted as to be unmar-­
ketahle. 

That one cannot always be so success.fol in predicting rains 
may he showrn by the fact that the speaker, only last spring, in 
connection with some orchard spraying, made an application 
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of spray which it eventually developed was entirely unneces·­
sary. It ought to be explained, however, that the conditions 
existed! which would have permitted rainfall within 24 hours 
after the spraying was done, but it so happened that the clouds 
bore no rain. 

APPLE SCAB CONTROL. 

Hin.drances. It may seem like a relatively simple matter to 
follow these things through and come out successfully, but I 
can assure you it is not. Storms are often erratic, coming with 
much more speed than ordinarily. Fruit buds may develop 
silowly and following an unexpected warm day. may come out 
more rapidly. The period involved in the first two summer 
sprays is a most critical one, and those of us with experi­
mental work on our hands spend some very unpleasant hours 
trying to guess whether the buds will have developed fat 
enough to be sprayed satisfactorily before a given storm period 
arrives, or whether the scab fungus has produced spores in a 
quantity sufficient to insure infection. I can assure you that 
we search the daily paper for the weather map before we look 
for baseball news or the latest developments in the Mexican 
situation. 

There is still another difficulty involved. -The expense of 
spraying is such that it is always necessary to bear in mind that 
protection of foliage from fungi must be coupled in some way 
or other with an application of an ins,ecticide to kill insects. l 
have this. in mind in connection with the first application for 
apple scab, holding off the application until the bud clusters 
are expanded sufficiently to drive the spray down on the pedi­
cles and at the same time getting the poison on early enough 
to kill the bud moth in its early stages. Then again, there is the 
necessity of combining the first codling moth spray with the 
application of spray to the young fruit to prevent scab. A few 
warm days may cause a rapid development of the young fruit 
and the calyxes may close before it was anticipated. In fol­
lowing these conditions in a number- of places in western New 
York during r9rr and 1912 it was found, exc~pt on early 
blooming varieties for which no record was kept, that there 
were only four clays time when either of the applications 
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could be made effectively in these two years. The actual num­
ber of days when spraying might have .been done, so far as 
the development of the buds was concerned, might have been 
extended but for the occurrence of rain in one cast, ttnd in an­
other the intervention of a Sunday with rain on the following 
Monday. In the present year the majority of orchards in 
W esitern New York did not receive the application before the 
blossoms opened because it was predicted that an application 
would not 'be necessary until a certain Monday. The result 
was that three successive warm days forced the buds at a 
tremendous rate and by Monday many of the trees were in 
full bloom. A very fow men began spraying oni Friday and 
Saturday. However, su1bsequent developments showed that 
this application of spray was not effective so far as scab was 
concerned, inasmuch as no in1f ection weather occurred for a 
period of nearly three weeks thereafter. 

It appears, therefore, from what has just pr<::ceded, that 
there are three variables involved in making a successful 
application of a fungicide to control scab. These may be enu­
merated as follows: 1First, temperature and its resultant effect 
on bud development; second, rainfall and attendant atmos­
pheric conditions; third, occurrence and development of the 
scab fungus. It will be seen at once that the inter-relation of 
these variables leaves the fruit grower with very little option 
in the matter. It, therefore, behooves him to be prepared to 
take advantage of every slight opportunity. W'ith these con­
siderations in mind some of the accessories that have proved 
time savers may now be mentioned. 

EQUIPMENT FOR SPRAYING. 

It is not uncommon to find orchardists who require more 
time to fill their spray tank than 'to empty it. It must be 
borne in mind that filling spraying tanks is not spraying. With 
us it is. an exception rather than the rule to find a grower who is 
able to spray out more than ten mo-gallon tanks per day, even 
barring all engine and nozzle troubles. In order to do a thor­
ough job of spraying at any time, it requires from six to ten 
gallons of spray to cover a tree 40 years old. I think you can 
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readily calculate that under these conditions one cannot expect 
to spray more than 6oo to 800 full grown trees with one outfit 
and hope to control apple scab in an epidemic year. 

Equipment n.eeded. Most of you will doubtless raise the 
objection that it would be very expens1ive to keep two spraying 
outfits for an orchard of I,200 to I,500 trees, to say nothing of 
the difficulty involved in supplying teams and men at such a 
busy time of year. My only answer to the objection is that it 
must be done that way if you are to secure the best results. 
The only alternative is to put out daily more gallons of spray 
per outfit or to .find a more rapid way. of applying the fungi­
cide. Some of the items that we have found of importance in 
permitting a larger output I wish to discuss a little more fully. 

Equipment for Rapid Filling. My personal experience the 
past summer in helping perform extensive experiments has 
brought forcibly to my attention the great importance of being 
in readiness for making an apP.lication. One of our. experi­
ments was located on the farm of a progressive orchardist in 
VI/ ayne county. The other experiment was located out of the 
apple section and on a farm where the apple was a secondary 
crop-in other words, an ideal place for our purpose so far 
a~ disease was concerned. In the first case every provision was 
made to keep the men and outfits working at full capacity. 
If there was the slightest tendency for the ground to be heavy, 
three hors,es were put on the 200-gallon gasoline sprayer. 
When the spray tank was empty the horses were run from the 
field to the central filling point. At the central filling point 
every provision was made for very rapid work. As a matter 
of convenience powdered arsenate of lead was used. This had 
been weighed out in paper bags several days previous. The 
lime-sulphur solution was allowed to run out in a large tub and 
could be dipped up without any delay whatever. A gasoline 
engine located at a nearby spring kept a very large supply tank 
full of water. This tank was elevated on a platform and 
opened into a second tank of 200 gallons capaci'ty. As soon 
as the empty sprayer reached the filling station one man made 
it his business to attend to the lime-sulphur solution and the 
other to st-irring up the ars,enate of lead. The outlet from the 
200-gallon tank to the sprayer was five or s·ix inches in diam­
eter. The young men who attended to these operations were 
sons of the owner and a part of the firm. The result was that 
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they worked at top speed, and on s·everal occasions I have 
seen them load their sprayer and get away in seven minutes' 
time. The speake_r was ostensibly helping the applications in 
the experimental plats, but in this orchard it worked out prac­
tically that his time was taken up largely in keeping time 
records and things of that sort. Indeed, as the dusting outfit 
was working at the same time he had an· he t.:ould attend to. 
In thi,s orchard the experimental applications of spray to IOu 

20-years-old trees were finished each time in less than four 
hours. 

At the other orchard it was entirely different. The owner 
was very willing to do all he could but he lacked the experience 
that the other man had, and he did not have full appreciat1ion 
of the great importance of the time elemen1t. It, therefore, 
worked out practically that the writer and his associate had to 
help toggle up the engine, help bail water from the spring to 
fill the spray tank and 'handle the spraying poles in addition to 
making the records. Working under these conditions, the best 
record we ever succeeded in making was 30 minutes for fil1ing 
and the same amount of 1time for emptying. 

Equipment for Rapid Emp-tying. The ways of the gasoline 
engine are beyond the ,comprehension of a great many men. 
Not only is time lost in toggling up parts th'at are out of order, 
but not infrequently it happens that some part is broken and 
must be ordered from the factory. The time when spraying is 
to be done 1is entirely too precious to be taken up with engine 
troubles, and it is, therefore, desirable that ·the engine be thor­
oughly overhauled .some time in advance of the spraying sea­
son. Parts that ,are apt to wear out or break under strain ought 
to ·be kept on hand in duplicate. Extra pieces of hose to re­
place ones that develop breaks may also save several hours of 
precious time. The discs ,in nozzles wear out very easily, es­
pecially in applying the dormant spray and these discs ought to 
be purchased by the dozen. Spliaings for a bursted hose may 
likewise prove great 'time savers. Packing for pumps and coup­
lings for spray hose should have a place in every tool kit. 

SPRAYING AGAINST THE WIND. 

Another important feature in reducing ,the time element is to 
make a prac1!ice of spraying each tree as you go-in o'ther 
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words, to adopt the practice of spraying against the wind. 
Unless some· of you have heard Professor Whetzel talk on this 
subject already, I am sure you wiill at ,once say that this ic;; 
en'tirely out ,of the question. I wish to assure you that it is 
not out of the question at all and that while many of our 
growers insisted at firsit that i:t could not be done, still we find 

· many of them are practising dt regularly now. We also found 
that there were men who followed the practice :for a long time 
before we agitated it at the New York State Fruit Growers' 
meetings in 191 r. The idea in spraying against the wind is to 
hold the nozzle at such a point as to cover one side directly and 
allow the wind to carry ithe mist back and cover the opposite 
s.ide 1of the twig or branch. The team ,is headed into the wind. 
The spray poles are th1us held out laterally and one is able to 
comb the itree wlifh spray and still wet neither the operator nor 
horses. The only condition necessary is that the man on the 
ground be provided w~th a hose of sufficient length so that he 
can work on the next tree back from the on-e the man on the 
tower is spraying. 

LIMB SPRAYING VERSUS TREE SPRAYING. 

You wiH notice that I said comb the tree. I have in mind 
here that each particul'ar branch must receive special atten­
t5on. lt is not enough to spray a tr-ee at a time. Each branch 
must be treated as a unit and the nozzle passed up and down 
each ·individual branch. This, of course, requires time and a 
considerable quantity of material. I have considered that if it 
is worth ~hile to make a spraying at all it is worth whifo to 
do a thorough joh. It is for this reason that I stated a moment 
ago that from six to ten gallons of spray would he required 
for 1a 40-years,-old tree, and that to cover I 50 trees was a big 
day's job for one outfit ,working at maximum capacity. 

It is scarcely necessary to more than mention two con­
venience's tha-t should be a part of every outfit. I refer to the 
tower and the poles. The two most important summer appli­
cations of spray cannot be applied at aH effectively to trees of 
any size unless one of the operators is sufficiently elevated s10 

that he can drive the spray down into the blossom clusters and 
later into the calyx cup. I have used the word pole advisably. 
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The spraying rod is a menace to good work, meaning, •of 
course, the heavy .iron rod that is used too frequently in spray­
ing. 1The pdle should be just as lightly constructed as possible. 
Any one who has held an iron rod .all day realizes that towards 
the end of the day, the rod is held, not operated, and that 
pointing a .rod in the .general direction of a tree is not s.praying 
according to the general definition of the term. 

PROVISION FOR SUFFICIENT HELP AT SPRAYING TIME. 

I am not sufficiently acquainted with Maine conditions to 
more than touch on another feature that is becoming an im­
portant consideration in the state of New York. This is the 
question of whether or not individuals are not planting too ex­
tensively. The point involved has nothing to do with over­
production, but rather the question of maintaining a proper 
balance be1tween the orchard and the other farm operations, 
so that the orchardist 'may be assured of having men and 
teams in sufficient number to do orchard work at the effective 
moment. If this is not done the orchardist must put up with 
transients at spraying time or he may even find it impossible 
to get his spraying done at all. 

High Pressure Spra.ying.-As was intimated a few moments 
ago, there is another way out of this difficulty-the possibility 
of applying the fungicide in some other form or with some 
kind of apparatus whereby a great deal more territory can 
be covered. The possibility of spraying with extreme high 
pressure has received some consideration in Massachusetts and 
in the far west but has not been adopted generally as yet, 
probably because of the hi~h cost initial. 

DUSTING. 

All of you have noticed that when lime-sulphur is applied to 
the foliage, changes set in immediately and in the course of 
half an hour the sprayed leaf takes on a whitish appearance. 
This, as most of you know, is due to the liberation of a certain 
amount of sulphur. The individual particles of sulphur thus 
set free are exceedingly small and are held more or less firmly 
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to the leaf by the calcium sulphide or other inert ingredient and 
by the arsenate of lead. As soon a·s these facts became evi­
dent, trials were made of the fungicidal value of finely ground 
sulphur in preventing the spores of the apple scab fungus from 
germinating. As, was to have been expected, finely ground sul­
phur proved equally as effective as lime-sulphur solution. It 
seemed, therefore, that the only question needing consideration 
was to determine whether sulphur applied directly to foliage 
and. fruit of the apple could be depended upon to adhere for a 
sufficient period of time to prove of value. If this proved to 
be the case there seemed to be no reason why the fungicide 
might not be applied in the dry state. It is well known that a 
much larger area can be covered with a dusting outfit and that 
orchards in which the soil is too wet to be sprayed with the 
ordinary liquid sprayer might be covered satisfactorily with 
such an apparatus. Work was started in the summer of 19n 

to determine whether the dusting method would prove effec­
tive or not. A dusting m,ichine was obtained and dust m\ix­
tures of various sorts carrying various amounts of insect poison 
ir addition to sulphur were applied. It was realized from the 
outset that the satisfactory control of insect pests by means 
of a dry poison was equally as important as the control of 
apple scab with a dry fungicide, inasmuch as the two opera­
tions must be combined if for no other reason than the item of 
cost. Owing to the very unusual season no results were ob­
tained in 191 I. In 1912 the work was continued, but not on a 
very extensive scale, owing to the fact that orchards could' not 
be found in which a reasonable amount of scab might be ex­
pected to develop. With the rather late fall rains of 1912, 

however, scab spread abundantly on the foliage and accordingly 
extensive experiments were planned for 1913. 

DUSTING COMPARED WITH SPRAYING. 

Two orchards were selected for the work and m each case 
100 trees or more were included in the experiment. I exhibit 
here a chart showing the results obtained in a Greening or­
chard at North Rose, N. Y. 



STATE POMOLOGICAL SOCIETY. 47 

Picked Greiening apples, Ca.tchpole orchard, North Rose, N. Y . 
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·Check .................... 4 6363 8 92 80 39 12 4 

Lime sulphur .............. 4 8864 61 39 21 23 1 .48 

Dust ..................... 4 11000 64 36 33 4 .4 .14 

The blocks of apples were so selected that trees were nearly 
uniform in size, of the same age and equally exposed to the 
possilbility of scab infection. The materials used were as fol­
lows: Commercial lime-sulphur was diluted at the rate of 
1-40 and to this was added powdered arsenate of lead at the 
rate of two pounds to 100 gallons of liquid and applied at the 
rate of two and one-half gallons per tree. The dusting mixture 
was composed of finely ground sulphur mixed with powdered 
.arsenate of lead to make a 20% lead mixture. This was ap­
plied at the rate of one and a haH to two pounds per tree . 

. All of the work was done on the same day and no external 
factors entered to influence the results one way or another. In 
many spraying experiments check plats do not receive suffi­
cient consideration, and I, therefore, wish to call attention to 
the fact that as a check against the work we left a block of 
32 trees untreated throughout the season. Coming now to the 
table, you will notice first that in the case of insects we secured 
better results with the dust mixture than when the poison was 
applied in the liquid form. It should be borne in mind, how­
ever, that codling moth, which is ordinarily our chief insect 
enemy, was not particularly abundant even in the unsprayed 
block. The control of bud moth and other spring caterpillars 
listed here under ibud moth was exceedingly good. It might 
be stated parenthetically that equally as satisfactory res·ults 
were obtained in 1912 when a mixture containing only 10% 

of arsenate of lead was used. 
We come now to the figures in the table of most interest to 

me as a Plant Pathologist. You will notice that the dust 
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mixture has not given as satisfactory control of scab as was 
obtained with lime-sulphur solution. 'Fhe percentage of con­
trol, however, is very gratifying, considering the fact that all 
of the other dusting experiments thus far reported from Ex­
periment Stations, with the possible exception of some work 
done in New Jersey, have been entirely against the use of 
dust. It seems quite possible that we may be able to refine 
our method another year to such an extent that we may secure 
as satisfactory results with the dry application as with the 
lime-sulphur solution. It appeals to me that the biggest obsta­
cle, namely, the control of insect pests, has been overcome. I 
am not in a position to recommend to any one that he abandon 
the liquid spray. After we have accumulated data from anoth­
er year of experimentation I shall feel in a position to offer 
more definite information on this subject. I believe, however, 
that a man with a young orchard coming into bearing, who is 
seriously contemplating the purchase of an additional spraying 
outfit, might well wait another year with the idea that dusting 
may be so far perfected that it will prove profitable for him 
to purchase a dusting outfit instead of a spraying machine. 

Ques. How long would a lime-s·ulphur spray for scab be 
effective? 

Ans. For a long time. Bordeaux mixture will be there 
during the season, that is, on an area which is not increased 
in size. 

Time is precious in spraying an orchard and the machinery 
should be kept in proper condition. Filling the spray tank and 
fixing the gasoline engine, mending poles and cleaning out noz­
zles are not -spraying, and these are not things that· ought to 
be done during the spraying period. That time is precious and 
tte apparatus ought to be put in shape so no time will be lost. 

Ques. What is your standard pressure? 
Ans. We get lots of standards out in the orchards. 'They 

run up to 200 pounds, and the big no~zles that we like best 
and are in comljllon use don't work satisfactorily at a pressure 
under I 50 pounds. Some people like to get out a row of noz­
zles. We never have been s,atisified that we could do the best 
work with more than two nozzles on a pole. 

Ques. Do you use the largest size disk? 
Ans. Yes, providing we have the pressure. 
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Ques. Is I 50 pounds a satisfactory pressure? 
Ans. It is, for the large Friend nozzle that we commonly 

use; I 50 pounds is necessary to produce the fog that is needed. 
Two hundred pounds will work all right, but anything under 
150 does not give the fine spray that is really desirable. 

Ques. With good sized trees, how many would you cover 
with 100 gallons? 

Ans. We find that trees 40 years old, large trees, that haven't 
been trimmed and trimmed, require six or eight or even ten 
'gallons per tree. It takes a lot of the spray to cover them satis-­
factorily. 

Ques. How long does it take to put out 200 gallons? 
Ans. It took us 30 minutes-seven minutes to fill and 30 

minutes to empty. 
Ques. What kind of sulphur do you use in Jhe dusting 

process? 
Ans. A brimstone ground exceedingly fine, so 90% of the 

sulphur would pass through the 200 mesh to the inch. In 
other words, it is finer than can be bought ordinarily. It is a 
preparation that can be manufactured if there is a demand for 
it. 

Ques. If the spores winter on the limbs, would the spray­
ing with lime-sulphur prevent those spores from developing? 

Ans. I rather question it. We didn't seem to get that effect. 
Ques. We understand that Bordeaux stays on better than 

lime-sulphur? 
Ans. Yes. The only reason I wouldn't spray with Bordeaux 

is, about three times out of five we get so much Bordeaux injury 
the apple looks worse than as though it had the scab on it. 

Ques. You get lime-sulphur injury? 
Ans. Very little. Lime-sulphur injury with us is largely a 

question of burning through the leaf where the skin has been 
lifted up and the spray gets down in. 

Ques. Do you think climatic conditions have anything to 
do with injury by spray? 

Ans. They do unquestionably with Bordeaux mixture, but 
with lime-sulphur I do not know. We get some rather conflict­
ing results there. The lime-sulphur we certainly can use on 
apples. It is decidedly preferable to Bordeaux mixture. 

4 
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ADDRESS. 

By HoN. JOHN A. ROBERTS. 

This association, in its forty years of work, has had a great 
influence upon the business of orcharding, in the state of Maine, 
and its influence is increasing from year to year. I wish, in a 
very brief time, to take a survey of orchard interests in this 
state, as I view them at the present time, and then I want to 
speak a minute upon organization work, to see if some of the 
problems that confront us cannot be worked out more economi­
cally, and at a more rapid rate. 

The orchards of this state, of which there are many thou­
sands, as a rule are small. We have many hundred orchards 
that number 50, 100, 150 or 200 trees. We have very few 
large orchards, and we find, as I view it, this condition of 
affairs : While there are many growers of fruit who give 
excellent care to their trees,-cultivating, pruning, fertilizing, 
looking after insect pests and diseases, and doing everything 
possible, we find on the other hand a large percentage of men 
who are neglecting their trees. Those men are a drag upon the 
business, and if there is any influence that can be brought to 
bear upon them to do better work, that is what we are after. 

Again, when we come to the handling of the fruit, every­
thing seems to be disorganized. Some sell their fruit to specu­
lators, some to commission men. One ships fruit here and 
another there. There is no system in the matter of marketing 
our fruits. And again, there is no system in the matter of 
packing and branding our apples. There is no common agree• 
ment among the men who pack apples, the shippers and the 
buyers, as to what a No. 1 apple is. Even under the law 
which was passed last winter, we find that one man will con­
tend that a certain barrel of apples is a No. 1 class, while 
another one, who has been in business perhaps an equally 
long time, will contend that it is not. There is no standard. 
Everything seems disorganized. I do not know as I should 
use the term "disorganized" because there. never has been any 
organization. So the situation of the fruit industry in this 
state is that we have very little system. But if we are to suc­
ceed and make Maine really a good orchard state, raising good 
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apples, packing them properly, and putting them upon the 
market where and when we can get the best price, it seems to 
me there must be organized effort. 

We hear a great deal about the Oxford Bears' organization. 
You all know about them and about their success. There is 
no question but this organization has heen a success, and a 
great success. Now what I believe we want in this state is 
more of such organizations. We want every community or­
ganized. And when we have these local organizations, we 
want a central organization. Arid with that central organiza­
tion, if properly conducted, I believe a great work will have 
been done, or at least that we shall be in a position then to ac­
complish a great work. This central organization will work 
out many things. It need not be an organization of much cap­
ital, but if the local organizations were agreed upon a central 
organization to handle the crop, and the sole business of the 
central organization was to handle the crop and market it in 
the markets of the world, compelling the fruit as it comes to 
them to be graded and branded according to their desire, and 
as the markets demand, it seems to me that we would then be 
in a position to market our apples and put them upon the 
market according to the demand, and not, as now, produce a 
glut at one time and a scarcity at another. 

Now out of that might grow, it seems to me, some beneficial 
results, and I am going to name them,-not necessarily in a 
lr.gical order. First, if our apples were in the hands of a few 
men to sell, we could develop our home markets. And that is 
one thing in this state about which we are negligent. We have 
a population in our cities of several hundred thousand people 
who like apples, who like good apples, and who would buy 
Maine apples if they could get them. The fact of the case is, 
wherever you go into a city in this state, or a large village, 
even today, when apples are plenty in the period of harvest­
ipg, we find apples from the states of Washington and 
Oregon in large quantities displayed in the windows, and taking 
the place of the fruit that we ought to be putting in the win­
dows of the stores of this state. I believe there is an opening 
for the farmers to take possession of our own market. We 
know the apples can be raised, we know they will be raised, 
and if we had a central body, if we could be organized and had 
a board of managers, they might develop this market and 
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into these cities and towns of our own we could put many 
thousand apples and boxes of fruit every year. 

I also believe that under organization we should have pack­
ing houses and storehouses, and those are things we need. If 
this great machine which has been used here this morning, the 
grading machine, and other makes, prove a success, as I am 
sure they will, it will go far towards solving the question of 
grading apples. Then, whoever handles the apples, whether it 
be the speculator or whether you organize and handle your 
apples yourselves, the use of this machine will lead to the 
erection of packing houses, and the apples of the men who pro­
duce small quantities of apples, the men with small orchards, 
will be brought together and put into these packing houses, 
and they can be put up in a uniform manner. 

And again, we need more storehouses to hold our apples into 
the cold season. As I hinted a moment ago, when there is a 
large crop we rush it upon the market. We haven't any place 
to store the apples. Many of the farmers with 100 or 200 

barrels of apples, cannot take care of them. A man 
with 500 barrels, unless he has made a special provision, is 
unable to store them through the cold season. So I believe 
that the organization work will develop into the organization 
of packing houses and storehouses. When we get to that 
point our apples will become standardized. Of course the 
tendency of the apple packing law is in that direction. That 
1s one of the reasons why it was enacted, but it never will be 
fully accomplished until we come to the point when our apples 
can be packed in packing houses, when the apples com1ng 
from different farms, different varieties, grown under differ­
ent circumst'ances, can be brought together and packed at a 
common packing room. 

We want to standardize not only the fruit itself, but also 
the brand, and that was the intention of the law, but under 
the condition that exists today, a No. I barrel of apples in one 
section and packed by one party, is a different thing from a 
No. I apple in another section, packed by another party. This 
is a matter which seems to me of serious import. 

Again, we find men who want to mark the No. I apples with 
about four X's on them, or something of that kind. I suppose 
they think it adds to the merits of the apple in some way, but 
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I think we want to get rid of that thing, and that all the apples 
packed in the state of Maine that are branded as No. i's should 
be marked under the same brand,-for instance, "No. 1 Maine 
Baldwins," and all the apples that are packed as fancies should 
be marked simply "Fancy." 

I will say a word in regard to the new apple packing law. 
This law, passed by the last legislature, has created much dis­
cussion among the people of the state, and when the depart­
ment, with whom it was left to enforce the law, commenced 
operations and sent out inspectors, we found a condition of 
affairs that in some respects had not been dreamed of. Our 
work this year has been largely educational, teaching men 
what the law is, what it means, and trying to induce them not 
only to follow its precepts, but even to do better. We find a 

large number of farmers who ship a few barrels of apples to 
market. Many of them seem to have very little knowledge of 
how to brand a barrel of apples. They do it with a pencil, 
in the old way, writing in a way that is almost illegible. Now 
of course it was one task of ours to try to counteract that, to 
try to induce growers and those people who were not in the 
habit of shipping many apples to use a printed form, a printed 
blank, or something that would look neat and would cover 
the law. We have succeeded in a measure, and it is our inten­
tion before another year to work this matter out and try to 
teach those men who ship apples in small quantities to brand 
them better. Of course the shipper of apples, the buyer, 
stencils his apples as a rule. But for these people who do but 
little business we hope that we may work out something that 
they may all use, and that when we come around to another 
crop we may not find the difficulty which we have found this 
year. 

As I said before, we find bnyers, speculators in apples, with 
all sorts of minds, and we found some buyers that didn't want 
to grade their apples, but mark them "unclassified," which we 
did not like. We found some who still wanted to continue the 
old practice of putting in poor apples and marking them No. I, 

but as a rule the shippers have been ready to conform to the 
requests of the law. It seems to me, if they could get together 
themselves and agree upon a standard pack, so that a barrel of 
No. 1 apples might be pretty near like another barrel of No. I 

apples, it would be very helpful. 
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Our orchard interests are very important, and very briefly 
I have tried to show you that I believe it is for our interests 
to organize and to work in cooperation in packing and in mar­
keting our fruit. I believe that the men of Maine, the grow­
ers of apples, should take it into their hands to market their 
own apples. I believe with this organization, if you can get 
the central organization, even if you do not go to the point of 
leaving the sale of the fruit in the hands of a central board, 
that with twenty-five or fifty of these local organizations, as 
much of our fruit is shipped to Europe, you could send a man 
to England and another to Germany to look out for your 
interests, and you surely need them. We are selling our fruit 
now to the first man that comes along; we are paying large 
freight rates on the railroads and steamers; we are paying a 
commission in England and we are paying wharf charges and 
other charges, and they are eating up the profits. We are put­
ting our apples into the hands of strangers, commission men 
and others, to sell for us, and we know nothing about it, we 
have no control over it, we are not superintending it. This 
is wrong, so I will recommend that you organize. I recom­
mend that you make some of these small organizations, and 
you men who are interested, who are leaders in the orchard 
movement, you men who have been successful, you men who 
bring these beautiful apples to these exhibitions, you are the 
men to whom we are looking to organize the orchard move­
ment in this state. I recommend that you divide this state into 
districts, and that in each district you have a committee that 
shall see to it this winter, right away, before another crop comes 
around, and have an organization created. 

I remember a little story of a Frenchman who came to this 
country for the first time. A friend of his in this country, a 
Yankee, took him to one of the leading hotels. The French­
man had heard very much about pumpkin pie, that we love so 
dearly ourselves, and he said, "I want a piece of pumpkin pie." 
It was given him, and then he was asked how he liked it. Why, 
he liked it, but he said, "There seems to be ginger, or something 
of that kind in it." The answer was, "There is ginger in 
everything in America," and that is what we need in our orchard 
interests. 
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The experiments started in 1907-8, by the Pennsylvania Ex­
periment Station, have shown that the available supply of plant­
food in an orchard may be the most important check on its pro­
duction. By variations in fertilization alone, we have obtained 
average increases in yield ranging from 50 to 370 bushels per 
acre annually for the past 5 or 6 years. This means that, with a 
valuation of only 50 cents per bushel for the extra fruit, proper 
fertilization has given us average net returns running up to 
more than $160 per acre annually. The accompanying increases 
in growth and general vigor of the trees have been almost as 
marked. 

It is our present purpose to indicate briefly the general con­
ditions under which these results were obtained, and to out­
line a simple plan for determining whether or not similar 
responses can be secured in any particular orchard. 

At the outset we may say that our present results and deduc­
tions are derived more or less directly from the results of 13 
experiments involving IO soil types, 12 different locations, 
2653 trees ( excluding those strictly on cultural methods), and 
over 42,300 bushels of fruit in the last 6 years. Only six of 
these experiments, however, are entirely on fertilization and in 
bearing, and only the more important results from three of 
them will be considered here, although the results from all 
six are summarized. These six experiments involve six soil 
types, 800 trees, and about 15,300 bushels of fruit in the past 6 
years. 

THE AMOUNTS OF PLANT Foon ACTUALLY TAKEN UP BY A 

MATURE ORCHARD. 

Before examining the results themselves, however, it will 
be well to consider briefly the actual fertility requirements of 
a mature apple orchard. This is a matter upon which there is 
much misconception and misinformation. It is not uncommon 
to hear that apples consist almost entirely of water, one writer 
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having stated recently that they contain 98 per cent water, and 
hence have no need for any actual fertility or plant food. It is 
true that apples actually are about 84 I-2 per cent water on the 
average, but it is also true that in the remaining 15 1-2 per cent 
of solids much actual plant food is contained. 

The real amount of 'this food can be approximated chemi­
cally by determining the average composition of apple wood, 
leaves, and fruit, and by applying these figures to what may be 
considered good annual amounts of these products. This we 
have done both for apples and for a 25-bushel crop of wheat, 
with the results shown in Table I- The annual weights for 
apples are based on a yearly production of 100 pounds each 
of wood and leaves, and of 14 bushels of apples per mature 
tree. All these amounts are distinctly less than those actually 
observed and reported, but inasmuch as they give an annual 
yield of 490 bushels per acre of 35 trees they are considered 
sufficient for the present purpose. 

TABLE !.-THE RELATIVE PLANT-FOOD DRAFT OF WHEAT AND APPLES. 

(In Pounds per Acre Annually, Based on American and German Averages.) 

Wheat Wheat Wood Leaves Fruit Apple 
grain (Total) 

Lbs. 
(Total) 

ANNUAL WEIGHTS. Lbs. Lbs. Lbs. Lbs. Lbs. 
1500 4200 3500 3500 24500 31500 

\ 

Nitrogen (N) ............... 30.00 43.7 11.3 25.6 16.2 53.1 
Phos. Acid (P205) ........... 10.00 15.8 3.6 5.3 6.4 15.3 
Potash (K20) .............. 9.80 26.8 6.6 15.9 41.5 64.0 
Lime (CaO) ................ 0.84 8.0 29.1 29.5 3.0 61.6 
Magnesia (MgO) ............ 3.00 6.1 4.4 8.9 3.4 16.7 
Iron (FeO) ................. - - 0.5 1.5 0.8 2.8 

This table shows that in total food draft, the apples exceed 
the 25-bushel wheat crop in every constituent except phos­
phoric acid, and in it they fall behind only by half a pound. 
Notwithstanding this fact, apple trees are usually able to main-· 
tain themselves much better and longer than wheat. This is 
doubtless largely because of their much longer season of root­
activity, their more natural demands,* the annual return of 
most of the pla:nt food in Jheir leaves, and their ability to furnish 

*This is especially marked in the case of the fruit as compared · with 
the demands of the· grain in wheat. For further discussion, see article 
by the writer in the Annual Report of the Pennsylvania Experiment 
Station for 1910-n, pages 447 to 449. 
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all these materials indefinitely in the amounts and times required, 
and, unless proper assistance is rendered there must come -:i. 

time when production is materially reduced and off seasons 
occur. 

On the other hand, it may be noted that part of the orchard's 
product requires comparatively small amounts of the impor­
tant elements. This is especially true of the wood, even when 
the annual production of mature trees is considered. Inci­
dentally this accounts for the fact that young trees are much 
less likely to make a profitable response to fertilizer applica­
tions than those of bearing age. Such trees often respond very 
well to manure or to any other satisfactory mulch, as shown in 
three of our experiments considered elsewhere. This, how­
ever, is apparently due more to moisture conservation than to 
any direct increase in fertility. 

The large amount of lime contained in the wood may have 
some significance, because, as shown later in several of our 
experiments, its application has resulted in considerable im­
provement in growth. In the fruit, however, very little lime 
is required, and hence its application should not be expected to 
affect the yields materially, and this corresponds with our field 
results. Moreover, the total effect of adding lime alone is sur­
prisingly small, in comparison with the large amounts that are 
taken up. Either these amounts are merely drawn in and 
deposit€d mechanically, and hence are largely without physio­
logical significance, or else the average soil is still able to supply 
the lime needed. 

With iron the case is very similar. This element is almost 
universally present in agricultural soils and the total amount 
required is so small that its addition can scarcely be expected 
to produce any important effect. This also is borne out by such 
experimental results as are now available. 

The fruit, on the other hand, carries a large amount of potash. 
From this, one might 5Uppose that its addition to the soil would 
be very important in improving yields, and this idea has been 
widely proclaimed, especially by those considering only the 
chemical composition of the fruit. As indicated later, however, 
most orcha~d soils are already sufficiently supplied with 
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potash, and the chief shortages occur in nitrogen and phos­
phates, although the latter materials are actually required in 
considerably smaller amounts. 

From these facts it is evident that there is comparatively 
little relation between response and total requirements in the 
case of plant food, and that something more than a knowledge 
of the chemical composition of the fruit and wood is needed 
before one can properly fertilize an orchard. Even with the 
additional knowledge of the composition of the soil, the prob­
lem is not much simplified, because it is impossible as yet to 
duplicate sufficiently the conditions existing in any soil. A 
chemist may determine the total amounts of plant food present, 
but he can not yet determine their actual availability to the 
trees with sufficient accuracy to be of much value. 

The practical and proper fertilization of an orchard, there­
fore, becomes an experimental problem. The first stage of 
this problem involves general experiments for the purpose of 
developing the most promising application for general use, 
where fertilizers seem to be needed. This general formula 
can then be adjusted to the exact needs of the particular orchard 
involved, by means of a local testing plan. Our present data 
on these questions are as follows : 

Rates and Methods of Application.-The rates of applica­
tion that we have been using in the series of experiments in 
Pennsylvania are as follows: Actual nitrogen, 50 pounds per 
acre, carried about half in dried blood and half in nitrate of 
soda; actual phosphoric acid ( P205), roo pounds, carried in 
acid phosphate, with "floats" and recently basic slag used in 
certain plats for comparison; Potash (K20), I 50 pounds, car­
ried at present in the high-grade muriate, with the high-grade 
sulphate and recently also the low-grade sulphate used in com­
parison in certain experiments. The manure is applied at the 
rate of 12 tons per acre, and the lime at 1000 pounds per acre. 
All applications are made annually. In the Johnston and 
Brown experiments considered below, the fertilizers are not 
cultivated into the soil, but are simply spread over the surface 
and left to be carried in by the rains. They are cultivated in 
the Tyson experiment. All fertilizer applications are ma<le 
somewhat after petals fall, but the manure is put on any time 
during the spring. 
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These applications were naturally designed at the beginning 
of the experiments, before there was any definite experimental 
evidence as to the most desirable proportions and amounts to 
use. The amounts now advised for general use are shown 
later. 

RESULTS FROM THE JOHNSTON ORCHARD. 

The follow.-ng table gives the yields obtained from the above 
applications during. the past 6 years. Thes.e results are ob­
tained from an experiment with Baldwins, now 25 years of age, 
located on a Volusia silt loam in Lawrence county, north of 
Pittsburg. On first inspection these trees did not seem to be 
suffering especially from a lack of plant food, but they had 
not been bearing satisfactorily and their annual twig growth 
was averaging only about an inch, with occasional maximum 
growths of 5 or 6 inches. These rates of growth are continu­
ing on the checks or unfertilized plats, but they have been 
practically tripled on the plats receiving proper fertilization. 
In estimating the influence of the treatments, the yields of the 
first year are uniformly excluded because they can never be 
materially affected by the applications of the first season. 

TABLE IL-INFLUENCE OF FERTILIZATION ON YIELD. 
(,JOHNSTON ORCHARD.) 

Yields in lbs. per plot and bu. per acre, 1908-1913. 

~ 
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1 Check ....................... 90 675 2575 283,1024 1210 5767 138.4 -
2 Nitrogen and Phosphate ....... 528 6018 3265 7563 1225 3563 21634 519.2 348.7 
3 Nitrogen and potash .......... 237 5257 1822 7816 696 3489 19080 457.9 287.4 
4 Check ....................... 446 1932 3168 617 1382 1777 8876 213.0 -
5 Phosphate and potash ......... 57 3089 3552 1227 1385 1207 10460 251.0 80.5 
6 Complete fertilizer ............ 759 6621 2108 8209 189 2320 19447 466.8 296.3 
7 Check ....................... 211 2008 1639 1362 1226 1635 7860 188.6 -
8 Manure ..................... 278 3531 6149 4874 6698 1314 22566 541.3 370.8 
9 Lime (and fertilizer) .......... 558 1216 3185 388 741 2174 7704 184.8 14.3 

10 Check ....................... 106 1266 3505 106 474 578 5929 142.3 -

The average check has yielded 170.5 bushels per acre annually. 

The results in 1913 were very seriously interfered with by 
the heavy frosts that occurred on May II and 12. The frost 
effects were especially severe on plats 2, 3, and 6, as this was 
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their full-crop year, and their blossom indications were as good 
as or better than in 1911. They were estimated to have 100 

per cent of a full bloom in 1913, while the other plats averaged 
about 30 per cent. 

Looking at the total .results, however, it will be noted that 
the average yields of the checks, or unfertilized plats, have 
run fairly uniform, producing an average annual yield of 170.5 
bushels per acre during the last five years. Lime alone ( at the 
rate of 1 ,ooo pounds per acre annually) showed no improve~ 
ment over the average check during the first four years, and 
it is only being brought above now by the addition of a com­
plete fertilizer during the last two years. The phosphate and 
potash combination here is :.ilso poor, although it may have 
some advantage in location, as indicated by the fact that its 
adjacent check is the highest producer among them and is now 
averaging within 38 bushels of the phosphate-potash treatment. 
The growth on the latter plat, also, is nearly 3 per cent less 
than that of the normal unfertilized plat, and its general appear­
ance is in no way superior. It is evident, therefore, that these 
trees are still vitally in need of something, although it will be 
noted that they are receiving the fertilization commonly advised 
for orchards,-largely on the basis of chemical analyses. 

This need is being quite thoroughly met on the adjacent plat 
6, which differs from No. 5 only in the addition of nitrogen. 
The mere addition of nitrogen in this case has more than 
tripled the gain. Also it will be noted that wherever nitrogen 
appears in the treatments, very large yields are observed, and 
the foliage and growth of the trees are also very satisfac­
tory ,-the average gains in trunk girth ranging from 2 5 to 90 
per cent. 

Plat 2, receiving nitrogen and phosphate only, at the present 
time shows a distinctly better gain than No. 6, which receives 
potash in addition. This is directly connected with the almost 
complete crop failure that occurred in the latter plat in 1912, 

and it is also partly attributable to an unusual amount of 
crowding that is occurring among the trees of plat 6. It shows, 
however, that little or no additional potash is needed in this 
orchard, and that its addition thus far has actually been a detri­
ment so far as the yields are concerned. 
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Phosphates are next in importance to nitrogen here, as indi­
cated by the 9-bushel average deficit that occurs on plat 3 as 
compared with No. 6, when phosphorus is omitted, in the 
former, and also by the high yields in plat 2. Manure, as a 
result of the extra large crop of 1912, when most of the other 
plats were having an off season, is now in the lead in this 
experiment, with the excellent average yield of 541 bushels 
per acre annually for the past five years, notwithstanding the 
frost injury of 1913. This gives an annual gain over the 
check of 370 bushels per acre, which is a very satisfactory 
exchang!:! for 12 tons of manure. This benefit from mfoure is 
also largely due to its nitrogen content, the proof of which 
becomes more evident later. 

Time Required for Results to Appear.-It is a common im­
pression that long periods are required to determine the value 
and kind of fertilizer needed for an orchard. It will be note'1 
here and in the following experiment, however, that both these 
facts were thoroughly evident in the season immediately fol­
lowing the one in which the fertilizers were first applied. In 
other words, both the value of fertilization and the kind of fer­
tilizer needed were clearly evident in these two cases within 
but little more than a single year after the first application, 
and the general conclusions formulated then have not bl_'':"'i 

materially changed by the results of the 4 or S additional /car:::. 
that we now have. In all other cases, except one, also, where 
these facts did not appear in the first two or three seasons Jf 
bearing, they have not appeared in the results of the six or 
seven years that are now available. This is of special im­
portance in connection with the local tests recommende<l later, 
though in them we advise at least 3 years of triaL for the 
sake of greater safety and greater stability in the resuiting 
conclusions. 

The one exception made above has been in the Myr,arci 
orchard, which did not show any special benefits from fertili­
zation until the sixth year, chiefly because it was already 
being limited by a shortage in moisture. 

RESULTS FROM THE BROWN ORCHARD. 

This experiment is located in Bedford county on DeKalb 
stony loam,-a residual, foot-hill soil chiefly of sandstone ori-
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gin, which is widely used for orchard purposes. This soil 
had been cropped very heavily before the orchard wc1:s planted. 
The trees are York Imperial, now 25 years old. _They had 
borne some fairly good crops before the experiment wa~ 
started, but they were no longer bearing well except on occa­
sional trees, and their annual twig growth was very small,­
averaging scarcely half an inch. This rate of growth has also 
been greatly increased by fertilization. 

This experiment involves the same treatments as those in the 
Johnston orchard and four others besides,-those in plats 6, 9, 
r r and 12. It also was started a year earlier, in 1907, and the 
results of that season are excluded in the present table for 
reasons stated above. The results for the past six years are 
given in Table III. 

TABLE III.-INFLUENCE OF FERTILIZERS 0~ YIELD. (BROWN ORCHARD.) 

Yields in pounds per plot, 1908-1913. 

~ 
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1 Check ....................... 2402 25 4052 1588 453 3155 11675 - -
2 Nitrogen and phosphate ....... 4153 588 5920 2219 7281 1170 21331 136.2 289.3 
3 Nitrogen and potash •......... 3079 78 3838 1567 5402 963 14927 133.6 198.9 
4 Check ....................... 754 9 470 1260 309 942 3744 - -
5 Phosphate and muriate .•...... 1014 252 2381 1643 616 1501 7407 62.4 70.4 
6 Phosphate and Sulphate ....... 292 266 1368 1299 356 1509 5090 -5.3 6.4 
7 Check ....................... 254 192 1115 1568 1117 1940 6195 - -
8 Nitrogen, phosphate and potash 1219 454 2436 3241 4931 1369 13650 122.5 206.1 
9 Nitrogen .................... 863 1575 120 3082 1614 2721 9975 64.3 120.3 

10 Check ....................... 458 515 787 1448 222 2583 6013 - -
11 Acid Phosphate ............... 104 892 787 794 64 2910 5551 5.2 17.1 
12 Raw Phosphate ............... 100 124 581 703 123 3184 5815 2.1 23.3 
13 Check ....................... 266 257 2096 498 727 1692 5536 - -
14 Manure ...................... 621 1947 778 7334 1117 2422 14219 212.2 219.4 
15 Lime ........................ 152 160 1029 1060 288 2643 5332 49.3 12.0 
16 Check ....................... 246 36 943 387 166 813 2591 - -

In general, we have the same types of results here as in the 
preceding experiment,-large gains from nitrogen, pl19sphates 
and manures, with relatively small effects from potash, and 

* In plats 2 and 3, the average gains over the "normal production" are given, on ac­
count of the unusual conditions near plat 1. Their annual yields were 4977 and 3483 
bushels per acre respectively. The average check, omitting No. 1, has yielded 4816 
pounds per plot or 112.4 bushels per acre annually. 

Yields per acre in 1912. Plots 1 and 4 equal 73.2 bushels. Plot 2, picked, 1086.7 
busht>ls. Total, 1397.9 bushels. Plot 3, picked, 925 bushels, total1 1037 bushels. 48 
trees per acre and 50 lbs. to bushel are used. The Baldwins have proctuced less than 2-7 
of the totals in this experiment, hence ea ch plot is considered as slightly less than 7 trees 
or one-seventh of an acre. 
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again no advantage at all from lime. Incidentally there are 
greater irregularities in this experiment, owing somewhat to its 
greater size, but chiefly due to the presence of a woods on the 
mountain side above the first check plat, from which the latter 
is separated by a single row of trees. The leachings from the 
floor of the woods have acted much like a nitrogen fertilizer, 
and as a result the trees nearest the woods, although of the 
same age as those farther down, are considerably larger, thus 
accounting for the greater yields of the first 2 or 3 plats. This 
influence practically disappears, however, before the fourth plat 
is reached, as shown by its low yields which are those of a 
typical check. 

The differences observed in the last two columns are due 
partly to these irregularities, partly to a certain amount of 
leaching and cross-feeding on the part of some of the checks 
in spite of separation rows below each treated plat, and partly 
to a different method of calculation. In one column, the bene­
fit is figured on the basis of the normal production of the im­
mediate plat concerned, which method is supposed to eliminate 
soil irregularities to the greatest extent. When the adjacent 
checks are being benefited by leachings or cross-feeding, how­
ever, this method fails to show the full benefit due to the 
treatment. The average check itself is not entirely free from 
the cross-feeding influences, since it only distributes their extra 
yields, and hence it is probable that some of the benefits indi­
cated in the last column are still lower than they should be. 

Returning now to the results themselves, and especially to 
those treatments not included in the preceding experiment, we 
may note first that the muriate of potash in plat 5 has given 
much better gains than the sulphate in the adjacent plat. This 
is contrary to the results of the Massachusetts experiment, but 
similar results are now being shown in all our experiments 
wherever this comparison occurs. Hence the difference in the 
Massachusetts experiment would seem to be due to something 
other than the difference in potash carrier. At present, there­
fore, we believe that the muriate is at least as efficient as the 
sulphate, and in view of the facts that it is cheaper, more soluble, 
and much less subject to "caking" in the mixtures, we are now 
using and recommending it for apples. 
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In plats II and 12, and in similarly treated plats of our 
other experiments, we see the apparent futility of attempting 
to improve yields materially by applying phosphates alone. 
The present slight gains on these plats have only been secured 
by the addition of nitrogen and potash to "complete" their 
fertilization during the past two seasons. This failure of the 
phosphates when applied alone is not due to the fact that phos­
phorus is not needed, nor can it be largely attributable to the 
absence of cultivation, as may be seen by comparing the results 
in plats 9 and 2. Nitrogen by itself in No. 9 shows an annual 
gain of 64.3 per cent or 120 bushels per acre, but when phos­
phorus is added in plat 2 these benefits are more than doubled. 
Phosphorus, as usual, therefore, appears to be next in impor­
tance after nitrogen in improving yields. 

The Permanence of Fertilizer lnfiuence.-It is another fairly 
common impression that the influence of fertilizers is transient 
and that, even where their effect is favorable at first, this effect 
soon wears out and may leave the soil worse than before. This 
evidently depends very largely on the character of the ferti­
lization, and in this respect apples are not different from other 
crops. If the gains are induced by some caustic action of such 
materials as gypsum or lime when used alone, this may actually 
be the final result. 

On the other hand, it should be noted that in plats 2, 3 and 
8, where definite p~ant foods are being supplied, the effects of 
fertilization were greater in 1912, the sixth year of the experi­
ment, than ever before. The steadiness and regularity of the 
increases also are especially notable in plat 8, which shows a 
distinct gain in every year except 1909, and in that year the 
yield would have been fully 1,000 pounds greater had there 
been sufficient moisture available to properly develop the fruits 
that were actually present. In 1913, all the yields were reduced 
here also by the unusually late and severe frosts in May. 

In plats 2 and 3, only two fertilizer elements have been ap• 
plied, and also the yields have been so large in the evenly num­
bered years ,that it was impossible to prevent some alternation 
with lighter crops in the odd years. This same general con<li­
tion is evident to a considerable extent in the Johnston orchard. 
In other experiments, however, and espe_cially in one primarily 
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on cultural methods in the Fassett orchard, with proper fer­
tilization and with crops ranging from 200 to 6oo bushels per 
acre, we have had relatively steady yields on Baldwins and 
Spies, similar to those in plat 8, which have been maintained 
for a period of five years without any important decrease 
appearing. 

The unusual size of the 1912 crops on plats 2 and 3 in the 
Brown experiment deserves special attention. While their 
adjacent checks, 1 and 4, were showing an average yield of 73.2 
bushels per acre, plats 2 and 3 were producing the tremen­
dous average of 1,217.5 bushels per acre, and 1,oo6 bushels ot 
this were picked fruit. The terminal twig growth of the 
checks, in the meantime, averaged scarcely half an inch for 
the season, while that of the fertilized plats, in spite of their 
enormous crops, averaged from 6 to 8 inches, with frequent 
terminals running up to 2 feet. All these differences were 
brought about solely as a result of differences in fertilization. 
The spraying, pruning, soil management, variety and age of 
trees, and all other visible features were just the same on the 
checks as on the fertilized plats. 

RESULTS IN THE TYSON ORCHARD. 

In the two preceding experiments, we have seen large annual 
gains resulting from certain fertilization, particularly that rich 
in nitrogen and phosphorus, regardless of whether these ele­
ments were carried in manure or in commercial forms. In 
these cases also, the gains from potash were relatively small 
or entirely absent. Thus far in the Tyson experiment, so far 
as the yields are concerned, we have practically the reverse 
conditions. 

The trees in the latter experiment are much younger, being 
now but 15 years of age. The varieties are York Imperial 
and Stayman Winesap, the latter having been top-worked on 
certain York rows about 6 years after planting. The soil is c1 

relatively heavy silt loam, and tillage and annual cover-crops 
have been maintained near the trees practically uniformly 
since the orchard was started. The annual growth and gen­
eral appearance of all the trees in this experiment are much 
better than those of the average check trees in the preceding 

5 
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experiments. Practically no fruit had been borne by these 
trees when our experiment was started in 1907, and there have 
been but two fairly full crops since then,-those of 191 I ana 
1913. The treatments are the same as those in the Brown 
experiment and the results are shown in Table IV. 

TABLE IV.-INFLUENCE OF FERTILIZATION ON YIELD AND GROWTH IN 
EXPERIMENT 215. (TYSON ORCHARD) 

Yield in pounds per plot, 1908-1913. 
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1 Check ................ 14 95 343 2053 549 3990 6947 - - -
2 Nitrogen and phosphate 26 73 301 2277 464 4645 7786 14.6 34.5 7.4 
3 Nitrogen and potas1 .... 43 115 418 3043 542 5264 9425 41.8 68.4 17. 7 
4 Check ................ 21 54 260 1555 719 3886 6495 - - -
5 Phosphate and muriate 26 146 476 2828 495 5178 9049 45.4 59.0 8.1 
6 Phosphate and sulphate 61 179 483 2352 975 4110 8160 37 .1 36.0 2.3 
7 Check ................ 18 45 235 1777 862 2740 5677 - - -
8 Comp. fertilizer ........ 21 74 300 2885 190 5132 8602 49. 7 50.2 12. 7 
9 Nitrogen .............. 17 83 229 1746 551 4159 6785 17 .8 6.5 7.9 

10 Check ................ 17 89 150 1579 504 3547 5886 - - -
11 Acid phosphate ........ 3 43 153 1359 655 3891 6104 -3.4 -8.4 4.4 
12 Raw phosphate ... ~· ... 4 62 164 2010 842 3825 6907 2.2 9.1 0.8 
13 Check ................ 31 46 103 1886 615 4511 7192 - - -
14 Manure ............... 15 52 190 2333 262 5363 8215 16.3 41.3 14.6 
15 Lime (and fertilizer) .... 27 86 186 1765 1113 3620 6797 -2.0 6.5 -1.6 
16 Check ................ 10 76 115 1922 739 3947 6809 - - -

Average Check equals 6501 lbs. for 6 years and 6415 for la.st 4 years or 154 bushels 
per acre for last 4 years. 

The relative growth of these trees makes both their yields 
and differences much less than those in the preceding experi­
ments. With increasing age, it is probable that some of the 
results may be different, especially in view of the relative 
growth that is now being made under the different treatments. 
At present, however, certain facts are of interest. 

In the first place, 1the comparative failure here of both ma­
nure and nitrogen is quite remarkable. The regular annual 
application of 12 tons of stable manure, in this case, has re­
sulted in an annual gain of less than 15 bushels of apples per 
acre. During the same time, nitrogen alone has shown, and 
uitrogen and phosphates, which were so effective in the pre­
ceding experiments, here show an annual gain of only 34.5 
bushels per acre,-but little more than enough to pay for the 
treatment. 
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Potash, on the other hand, in direct contrast to its effect in 
the experiment above, here shows a distinct gain in 1ield wher­
ever it is applied. The best of these gains-the one in com­
bination with nitrogen-is only 68-4 bushels per acre annu­
ally, but this is more than 40 per cent increase over the normal 
yield, and it shows a fair profit over the cost of treatment, 
besides giving over 17 per cent of an increase in growth. Pot­
ash applications, therefore, have evidently been of value in this 
orchard, even when those of manure and of nitrogen and 
phosphates were largely failing. 

The Action of Manure vs. that of Commercial Fertilizer.­
The above facts, taken in connection with those shown in the 
two earlier experiments, indicate that the plant-food action of 
manure is practically identical with that of a commercial fer­
tilizer rich in nitrogen and phosphates. It also apparently in­
dicates that the potash in the manure may be less readily 
available than that carried in commercial forms. The old con­
troversy over the relative value of manure and commercial fer­
tilizers, therefore, is without any particular significance, so far 
as plant food is concerned. Either type of fertilizer may be 
successful or either may be a failure, depending upon the par­
ticular conditions involved. 

The manure, however, often has some additional value as a 
mulch. This naturally can not be duplicated by commercial 
fertilizers alone, though it may be duplicated by any other kind 
of mulch, as has been shown especially in our experiment in 
the Mynard orchard in Bradford county, and also in most 
of our cultural method experiments. The matter of availabil­
ity also is often important, as manure cannot always be se­
cured, and it is for this reason that the relation between ma­
nure and nitrogenous fertilizers should be well understood. 
Moreover, it sometimes happens that large and regular appli­
cations of manure may result in a distinct increase in the 
amount of blight, and also in an undue increase in the size of 
the fruit and in the amount of punky pitting in the flesh of the 
latter. In such cases, a reduction in the applications or the 
partial or complete substitution of a proper commercial fer­
tilizer is desirable. 
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A SUMMARY OF FERTILIZER INFLUENCES ON APPLES. 

It is impossible in the present space to consider all our ex­
periments singly, to the extent done with the three just con­
sidered. Before passing to the last stage of our discussion, 
however, it seems desirable to present a brief tabular sum­
mary of the fertilizer influences shown in six of the experi­
ments, including the three just considered. This summary 
shows the calculated influences of the various fertilizer ele­
ments on the four most important characteristics of apples, 
viz., their yield, color, average size and amount of wood­
growth. The relative values of the different elements during 
a five-year period, in terms of benefit over the normal results 
obtained withou.t fertilization, are shown in Table V. 

TABLE V.-INFLUENCE OF FERTILIZER ELEMENTS ON APPLES. 

Average Benefits over the Normal Results without Fertilization 1908 to 1912. 

(a) Expts. 215, 216 and 220.1 

Nitrates in combination ...... . 
Nitrates alone .............. . 
Phosphates in combination ... . 
Phosphates alone ........... . 
Potash in combination ....... . 
Complete fertilizer .......... . 
Manure .................... . 
Lime alone ................. . 

(b) Expts. 336, 338 and 339. ] 

Nitrates in combination ... .... 
Phosphates in combination . ... 
Potash in combination ........ 
Complete fertilizer ........ .... 
Manure ..................... 
Lime alone .................. 

Yield. 

% 
62. 7 
32.5 
20.2 

-10. 7 
15 .1 
78.3 
75.9 

-8.24 

1908-12 

74.5 
33.5 
-3.6 
80.5 

168.8 
29.8 

Color. 

% 
-11.6 
-12. 7 
-2.1 
2.7 
3.2 

-15.4 
-11.4 
-0.3 

1909-12. 

-12. 7 
-2.8 
1.4 

-15.6 
-15.9 
-5.4 

1 · Size. Growth. 

% % 
-0. 7 10.43 
-4.3 15.51 
0.3 2.28 

-0.6 2.45 
5.8 3.67 
5.2 17 .67 
5.8 29.07 

-2.0 6.31 

1909-12. 1908-12. 

-0.4 27.00 
4.9 -0.23 
7 .1 2.79 
5.2 29.63 

25.2 37.34 
15.9 15.48 

Without going into details it may be noted that in general 
the same influences that have materially increased the yields 
have also increased the growth. In other words, our best 
growing plats have as a rule been our best fruiting plats. On 
sound, healthy trees, this will generally be the case unless 
either occurs to an abnormal externt, in which case the othe1 
may be somewhat reduced. Mild injuries may also stimulate 
yields at the expense of growth, and thus obscure the general 
rule. 
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In Table V, the most marked exception to the present rule 
appears in the case of the phosphates, especially in the lower 
section of the table. This may be connected with the fact that 
old wood especially is very low in phosphoric acid, as shown 
in Table I, and our present definite growth determinations are 
based upon increase in trunk girth alone. On twig growth, 
however, our observations indicate that phosphate additions 
have been very helpful, particularly in the Brown orchard, a 
fact which tends to bring it in line with the general rule just 
stated. 

The Control of Average Si:w.-So far as fertilization is 
concerned, manure and potash are the only materials that 
have consistently benefited size. This influence of manure is 
doubtless very largely due to its mulching effect, since moist­
ure makes up about 84.6 per cent of this fruit, on the average.* 
The potash influence also, so far as it is a definite benefit, is 
probably exercised through the same medium, inasmuch as 
potash is credited with some ability to increase the osmotic 
power of the cells and thus enable them to compete more suc­
cessfully for whatever water is present. 

There is also a distinct possibility that the apparent benefit 
of potash on size may be largely due to the fact that it is as­
sociated with much lower yields than the other materials, 
especially nitrogen. Conversely, the failures of the latter to 
increase size may likewise be due to association with markedly 
increased yields. 

This brings out the general proposition to which we have 
called definite attention elsewhere,t viz., that with a normal 
moisture supply and sufficient growing season, the dominant 
influence controlling size in apples is the num!ber of fruits on 
the tree, after this number has passed a certain optimum or 
"critical point." This point, however, is relatively high, our 
data showing tha_t even on. trees up to 15 years of age, little 
or no correlation appeared until the number of fruits hact 
reached 1,400 or more per tree. Above this point, proper 

* See Table XVIII in the writer's article in the Annual Report uf 
the Pennsylvania Agricultural Experiment Station for r9ro-rr, p. 435. 

t See article referred to in footnote 3, pages 500-503. 
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thinning is the most important means of increasing the size 
of the fruit. Below it, the size can usually be markedly af­
fected by moisture supply, cultural methods, manure, and . 
possibly by f ertilizers,-especially those rich in potash. The. 
latter factors may also cooperate in such a way as· to materially 
raise the critical point. In general, however, proper thinning 
and moisture conservation are the most important means of 
improving fruit size. 

The Control of Fruit Color.-In Table V, it will be observed 
that none of the fertilizer treatments has resulted in any 
marked improvement in color. Slight and irregular benefits 
are , shown by potash and by some of the phosphate applica­
tions, but nothing of any importance. The same is true of 
iron applications, so far as experimental evidence is concerned. 

These facts again lead up to the general propositions that 
color in apples cannot be materially increased by fertilizer 
applications, and that their red colors are essentially dependent 
npon maturity and sunlight. Conditions that tend to increase 
one or both of the latter factors, such as late picking, open 
pruning, light soils and sod culture, tend to increase the red 
color. Opposite conditions decrease it. 

These propositions make it clear why the nitrates and ma­
nure apparently injure color. It is simply done by retarding 
m!aturity· and diminishing the available sunlight, as a result of 
the increased density of foliage. To determine the truth of 
this, in 1911 we left the fruit on the nitrate plats in the John­
ston orchard until it had reached approximately the same de­
gree of maturity as that attained by the checks when their 
fruit had to be picked on account of dropping. The delay 
required was fully three weeks,-from September 29th to 
October 19th, and even then the later fruit was picked with 
much more difficulty than that on the checks, besides showing 
a much lower percentage of fruits dropped. The amount of 
color on the nitrate plats at the later date was actually greater 
by IO per cent than that shown on the checks at the time of 
picking. 

The occasional marked increase that sometimes occurs in 
color as a resul,t of spraying is largely explainable on similar 
grounds. The spray reduces the worminess and thus enables 
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the fruit to remain longer on the tree. It also may reduce the 
amount of foliage somewhat, as a result of spray injury, thus 
permitting more light to reach the fruit. In general, how­
ever, in improving color, chief reliance must be placed on 
those methods that tend definitely to secure fuller maturity on 
the trees and to get the maximum amounts of light to the 
fruit. 

APPLYING PRESENT DAT A TO INDIVIDUAL ORCHARDS. 

In the three experiments discussed separately above, it was 
noted that the materials found most valuable in the first tw0 
were failures in the third, and vice versa. In still othe1 
experiments, we can show cases where no form of fertiliza­
tion has yet shown a profit. These and other experiment& 
prove conclusively the local nature of the problem. Hence 
even the experiments of others can offer no more than general 
advice on the fertilization of a particular orchard. 

This advice can doubtless be made more exact after a per­
sonal examination of the orchard concerned, by one who is 
familiar with orchard fertilization work, or it may be done 
with greater certainty if the owner will note and look for some 
of the more important characteristics of orchards needmg 
fertilization. The latter are best observed in late summer and 
fall. 

In general, the characteristics of an orchard that is certain1y 
in need of a fertilizer are those of starvation. They are usually 
sufficiently familiar to need no extended description. They are 
found most commonly in the older orchards, especially in thm,c 
that have once borne well but are no longer doing so al­
though still fairly free from important diseases or improper 
drainage. The foliage is sparse and pale in such orchards, 
and the annual growth stops early and averages short,-often 
not more than a half inch, and from this it may range up to 
two or three inches. In such cases, one can usually apply f e1 
tilizers rather liberally with practical confidence of profits, pnr 
vided the varieties and general handling are right. Even in 
such an orchard, however, it is advisable to leave a small 
typical portion unfertilized to really determine the valm~ of 
the treatment. 
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Under the opposite conditions, such as obtain in most young 
orchards or in any orchard that is still growing and fruiting 
well, and retaining its foliage until late in the season, fertil­
ization is much less likely to show a profit. Even in these 
cases, however, there is often enough probability of benefit to 
warrant a limited trial of fertilization, but only over a relative­
ly small area, and with most of the orchard left unfertilized as 
a check. 

These trials are especially necessary, in the intermediate or­
chards,-those on the zone lying between the two extreme 
types just described. Occasionally this intermediate type will 
respond very strongly to fertilization without necessarily show­
ing the characteristic marks, as is practically illustrated in 
the Johnston orchard. 

A GENERAL FERTILIZER RECOMMENDATION FOR APPLES. 

For preliminary use in orchards that are apparently in 
need of fertilization, on the part of those who are unable to 
carry out such a local test as is shown later, we are now recom­
mending the general fertilizer indicated in Table VI. The 
fertilizers are stated in amounts per acre rather than in amounts 
per tree, because of the varying numbers of trees that are 
planted on an acre. The amounts per tree are readily obtain­
able, however, by dividing the present amounts by the given 
number of trees per acre. For young trees, these amounts may 
be reduced approximately in proportion to the area of soil 
covered, making this area correspond with the lateral distribu­
tion of the roots so far as possible. 

TABLE VI.-A GENERAL FERTILIZER FOR APPLE ORCHARDS. 

(Amounts per Acre for Bearing Trees)* 

NITROGEN 
30 lbs. (N). 

Carried in: 
100 pounds nitrate and 
150 pounds dried blood 

orin 
150 pounds ammonium 

sulphate 

PHOSPHORIC Acm 
50 lbs. (P2Os) 

Carried in: 
350 pounds acid phosphate 

or in 
200 pounds bone mea.l 

orin 
300 pounds basic slag 

I 
POTASH 

25 to 50 lbs. (K2O) 

Carried in: 
50 to 100 pounds muriate 

or in 
100 to 200 pounds of low­

grade sulphate 

* For young orchards, reduce these amounts in proportion to area 
covered. 
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This table means that a fertilizer carrying about 30 pounds 
of actual nitrogen, 50 pounds of actual phosphoric acid ( P20~) 
and 25 to 50 pounds of actual potash ( K20) should be applied 
tc an acre of bearing trees. Where potash is not known to be 
lacking, the smaller amount should be used, or after a little 
testing it may even be omitted entirely. With the smaller 
amount of potash, the essentials of the present combinatior1 
are carried in 500 pounds of a 6-10-5 fertilizer or ~ts equiva­
lent. In the usual ready-mixed fertilizers, the nitrogen is 
likely to be carried in ammonium sulphate, with which some 
liming may be necessary if many applications are made, and 
especially if leguminous cover crops or permanent covers are 
desired. In special or in home-made mixtures, the various 
elements may be carried in any of the materials indicated in 
the table. 

In the work of this Station, the nitrogen is carried in the 
combination of nitrate of soda and dried blood indicated m 
the table. This combination carries about equal amounts or 
i:itrogen in each material, and it thus gives a quick action as 
as ~ell as one that is prolonged well through the season. The 
nitrogen, being the costliest and most active ingredient, re­
quires close watching and possible variations in amount, in 
order to get the most out of it. lt may also be secured, wholly 
or in part, by the use of stable manure or leguminous plants 
where they are available. In the case of the other carriers 
indicated in the table, we have very little evidence on their 
relative values as yet and hence those that are actually least 
expensive or most convenient should be chosen. All applica­
tions should be made annually, subject to the variations indi­
cated below. 

Time .and Method of Application.-The time of application 
we believe to be of distinct importance, especially in the case 
of nitrates. While our evidence on this is by no means com­
plete, yet there are good indications that nitrates can easily be 
applied too early in the season and thus be wholly lost to the 
trees. Other evidence leads to the opinion that distinct harm 
may result from their application about fruit-setting time,­
especially in the case of the peach. We feel, therefore, that the 
nitrates should be applied not earlier than petal-fall in apples 
and probably not later than the middle of July. In general, 
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about the middle of this period should do very well, though 
some of our most striking results have come from applications 
made as late as the 8th of July. 

With the peach in Missouri, Dr. Whitten reports that the 
time of application is very important and that large increase!) 
in yield have been obtained from moderate quantities of ni­
trate of soda alone, when ''applied at the right time."* This 
is considered to be "after the main length-growth has taken 
place in the early summer." Such applications kept the trees 
from going into the rest period too early, and maintained a 

green and healthy condition ,throughout late summer and 
autumn without renewing the growth in twig length. It may 
also be noted that in the English work, at the W obum Experi­
mental Fruit Farm, July applications proved beneficial, while 
those made in February were of no avail. 

An incidental advantage of the delayed applications appears 
in the fact that it gives an opportunity to vary the rate some­
what in accord with the size of the crop set on the trees. 
When the crop is light, much smaller applications are required, 
because of the natural tendency of the trees to develop a 
sufficient number of fruit buds in the off season. In the 
full years, on the other hand, the applications should be 
rather liberal, in order to prevent the total absence of a crop 
the following year and in the long run to steady the yields. 
Proper utilization of such a plan as this should save much in 
a series of years, and also enable one to secure the maximum 
return for the fertilization applied. 

In the case of the mineral ingredients, with their lower solu­
bility and slower action, the time of application is less impor­
tant. Some careful observers in commercial work regularly 
apply their phosphates and potash in the fall, on their peach 
orchards, and believe that this gives best results. Thus far, 
however, we have felt that the time of application for the 
minerals is of relatively little importance, since they are rather 
quickly fixed in the soil, in any case, and they do not leach 
readily. We therefore apply them along with the nitrogen at 
the time considered best for it. Manure also can be applied 
at almost any time, excepting possibly late summer or falf, 
without danger of loss or of ill effects. 

* See Proceedings of the Society for Horticultural Science I9II p. 37, 
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The method of application that we have followed is merely 
to scatter the fertilizer or manure broadcast over the surface 
of the ground, taking care not to get it too close to the tree 
trunk, where there are few absorbent roots, and extending the 
applications well out beyond the spread of the branches. 1 o 
conform more closely with the distribution of feeding roots, 
the rate of application is made heaviest in the central part of 
this area, or in general it is applied most heavily under the 
outer two-thirds of the spread of the branches. This fertiliza­
tion may either be left on the surface to be washed in by the 
rains or_ it may be harrowed or lightly plowed into the soil. 
With all this done, it should be remembered that the fertilizer 
applied in any given season can hardly materially affect the 
yield of that year, since the fruit buds are formed in the latter 
part of the preceding seas9n. Important results, therefore, 
should not be expected before the following season, at the 
earliest, and as indicated in some of our experiments, they 
may not appear until considerably later and still prove of 
value. 

DETERMINING THE ACTUAL NEEDS OF AN ORCHARD. 

The general fertilizer formula indicated above is for use 
only until the exact needs of the particular orchard can be de­
termined. In other words, it is intended only to meet the im­
mediate demands. If in the meantime one wishes really to 
answer the question of how to fertilize his own orchard, he 
can do so by following the plan outlined in Table VII. This 
plan is especially adapted to the needs of commercial orchard­
ists and to "community" tests on the part of the smaller 
growers. Like other things of value, a test of this kind re­
quires some work, but as yet it is the only waiy that one can 
become really acquainted with the needs of his orchard, and 
where the income from the latter is important, the time thus 
spent should be most profitable. 
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TABLE VIL-PLAN FOR LOCAL ORCHARD-FERTILIZER TEST. 

(Pounds for a Mature Tree in Bearing.) 

1. Check (Unfertilized). 
2. Nitrate, 2½ lbs.; Dried blood, 3½ lbs.; Acid phosphate, 10 lbs 
3. Nitrate, 2½ lbs.; Dried blood, 3½ lbs.; Potash, 2 lbs. 
4. Acid phosphate, 10 lbs.; Potash, 2 lbs. 
5. Check. 
6. Nitrate, 2½ lbs.; Dried blood, 3½ lbs.; Acid phosphate, 10 lbs.; Potash, 2 lbs. 
7. Same as VI, plus lime, 12 to 25 lbs. 
8. Manure, 400 lbs. 
9. Check. 

This test should be located in a typical part of the orchard) 
and should include not less than 5 average trees of the same 
variety and age, in each plat. All the trees should be labeled 
and carefully measured at a fixed point on the trunk, and defi­
nite records of their growth and yields should be kept for at 
least 3 years. Frequently, good indications of the orchard's 
needs may be obtained in less time than this, as shown abov~ 
in the Johnston and Brown orchards, but at least this amount 
of time should be allowed and more should be used when 
necessary. 

The same time and methods of application should be fol­
lowed as described above. The materials are indicated here 
in amounts per bearing tree instead of per acre as above, and 
the same proportionate reductions should be made for younger 
trees. In other words, if only a third of the ground is to be 
covered, then only about a third of these amounts should be 
used, if the rate of application is to be kept within proper 
bounds. 

SUMMARY •. 

I. The experiments of The Pennsylvania Station have 
shown that the fertility needs of an orchard may be the most 
important check on its production. Variations in fertilization 
alone have resulted in average differences ranging from 50 
to 370 bushels per acre annually for the past five or six years, 
depending on the experiment. These results were accompanied 
by similar differences in the growth and general vigor of the 
trees. 

2. In the present discussion, we indicate briefly the methods 
and conditions under which some of these results have been 
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obtained, and outline a simple method of determining whether 
or not similar results can be secured in any particular orchard. 
The total plant-food requirements of a productive orchard are 
also considered, together with the more important effects that 
follow the application of the different fertilizer elements. 

3. The total plant-food draft of a mature and active or­
chard is greater than that of a 25-bushel crop of wheat in 
every important constituent except phosphorus. It is practi­
cally inevitable, therefore, that sooner or later the output will 
be reduced or off seasons will be developed in any productive 
orchard because of a lack of sufficient plant food. 

4. The mineral requirements of wood are comparatively 
low. This largely accounts for the fact that young trees usually 
do not make a profitable response to fertilizer applications, 

• although they frequently respond well to manure or to other 
methods of conserving moisture. 

5. The relative amounts of the various food elements re­
quired by the other parts of the apple plant are also of interest, 
but as a rule they are not especially reliable as bases for mak­
ing fertilizer applications. The latter are best determined 
experimentally, as there seems to be very little relation be­
t~een the response of the trees and their total chemical require­
ments. 

6. Applications of nitrogen and phosphales and also of 
manure have been especially beneficial in two of our experi­
mental orchards. In those orchards, potash at the same time 
has been of little or no service. These results are reversed at 
the present time in a third orchard, so far as yields are con­
cerned. 

7. The time required for results to appear has been sur­
prisingly short in all cases where fertilization has proved to 
be really needed. In such cases, both the value of fertilization 
and the kinds needed were clearly evident by the middle of 
the second season, and no material changes have occurred 
since. In one case, however, in an orchard in the early stages 
of bearing, important benefits did not appear until the sixth 
year. 

8. Neither acid phosphate nor "floats," when applied ab1:e, 
have resulted in any important benefit. We are therefore 
"completing" the fertilization of their plats by the addition oi 
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nitrogen and potash, in order to test further their re~atiYe 
values as carriers of phosphorus for trees. Basic slag was in­
troduced into this comparison in 1912. 

9. Lime also has failed in most cases, though it m1.y have 
5ome value in aiding growth. In addition, it may ha,·e so:11e 
mdirect value in facilitating the growth of leguminous inter­
crops, and also in correcting a possible toxic action possessed 
by the basic radicals of a number of salts, some of which are 
present in commercial nutrients. 

IO. At present the high-grade sulphate in our experiments 
is showing no superiority over the muriate as a carrier of pqt­
ash, but the reverse is usually true. The lower cost and easier 
handHng of the latter, therefore, give it the preference. It is 
possiblie that the low-grade sulphate, or the 24 per cent. 
"double-manure salt," as it is often called commercially, may 
be superior on account of its magnesia content, but this has not 
yet been fully demonstrated. 

r r. The influence of proper fertilization is not transient. 
The gains from it have been greater in the sixth and last year 
of some of our experiments than in any earlier year. In one 
case, these gains have exceeded r,roo bushels per acre. Where 
the crops of the full years are not too high, the yields usually 
have been greatly steadied by proper fertilization. 

12. In all our experiments, the action of manure has proved 
to be practically identical with that of a commercial fertilizer 
rich in nitrogen and phosphorus. Their successes and failures 
have coincided with but two exceptions, and in those cases 
moisture rather than plant food was apparently the controlling 
factor. The commercial nitrates and blood have acted more 
quickly than the manure, and the potash in the latter has appar­
rntly been less effective than that in the commercial forms. 

13. In general, the influences that have materially increased 
the yields have also increased the growth. This is true gen­
erally, unless either occurs to an abnormal extent. The phos­
phates seem to be a partial exception to this rule, and mild 
injuries also may stimulate yield at the expense of growth. 

14'. Manure and potash are the only fertilizing materials 
that have shown a consistent benefit on the average size of the 
fruit. This is doubtless associated with their favorable rela-
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tions toward available moisture, which is the chief determiner 
of fruit size. Above a rather indefinite point, however, the 
size of the crop on the tree becomes the dominant influence on 
fruit size. Proper thinning and moisture conservation, there­
fore, are the most important means of improving the average 
size of fruit. 

15. The red colors in apples can not be increased materially 
by any kind of fertilizer applications, though potash and pos­
sibly phosphates may be of some slight assistance. These 
colors are directly dependent upon sunlight and maturity, with 
the latter occurring preferably on the tree. Late picking, open 
pruning, light soils, sod culture and mildly injurious sprays, 
therefore, tend to increase the reds in fruits, while opposite 
conditions decrease them. 

16. The retarding influence of nitrogenous fertilizers or 
manure on color makes it advisable to use them less freely on 
some of the red varieties, especially those in which the color 
comes on rather tardily, such as the York Imperial. On the 
lighter soils, or in localities with the longer growing seasons, 
this precaution is less important. 

17. In the sixth section above, it has been noted that the 
fertilizing elements found effective in certain experiments were 
not so in others. In one of our experiments, no form of fer­
tilization has yet shown a profitable response, and in two oth­
ers such responses have come only from manure and mulches. 
It is evident, therefore, that the actual fertilization of a given 
orchard is still largely a local problem. 

18. It is possible, however, to indicate the more prominent 
characteristics of orchards that are in need of fertilization, and 
to formulate a general fertilizer, based on present experimental 
results, that may be used in such orchards until more definite 
local data can be secured. 

19. Present evidence indicates that the nitrates, or other 
specially soluble plant foods, are best applied somewhat after 
the fruit has set. In addition to greater effectiveness, this 
Jelay enables the rate of application to be varied somewhat in 
accord with the amount of fruit set, making the applications 
heavier when the crop is heavy and vice versa. In the long 
run, this plan should steady the yields and get maximum bene-. 
fits from the fertilization applied. 
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20. The general fertilizer that we are now recommending 
is a combination carrying about 30 pounds of actual nitrogen, 
50 pounds of actual phosphoric acid ( P205) and 25 to 50 
pounds of actual potash (K20). These are the amounts per 
acre for bearing trees. Only where potash is known to be 
needed, should the larger amount be used. Suitable carriers 
and formulas for obtaining these materials are given in Table 
VI and its context. 

21. This general fertilizer can be modified and directly 
adapted to the actual needs of any ·orchard, by following the 
local testing plan indicated in the discussion. Such a test re­
quires some work, but for t}1ose whose livelihood depends to a 
considerable extent upon their fruit, the time thus spent should 
be most profitable.· 

Ques. Is that soil full of potash? 
Ans. Nearly all orchard soils are very full of potash. 
Ques. Do you get as much potash from a sandy as from 

a clay soil? 
Ans. No, there is much more potash in clay soils, 1mt even 

a sandy soil is usually better supplied with potash than it is 
with any of the other elements. 

Ques. In that experiment, you have lots of potash, any­
way? 

Ans. Yes, that is the situation exactly, that while the fruit 
of apples does require large quantities of potash, that is no 
sign that the addition of potash to a particular soil will result 
in a response from ·your trees. That soil may already have 
enough potash, but be limited by certain other elements, which 
in their actual requirements may be much below the potash re­
quirement, so that essentially the fertilization of an orchard 
ii;; the fertilization of a piece of ground. You have got to be 
thinking o~ the requirements of the piece of land all the time. 

Ques. What is the size of the plots? 
Ans. These plots are one-sixth of an acre each. 
Ques. About six trees? 
Ans. Eight trees, in this case. 
Ques. Do we come to the conclusion that barnyard manure 

is always a good fertilizer for an orchard? 
Ans. We don't want to come to any conclusions yet, be­

cause we have some data and some effects of barnyard manure 
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that are not so good as these. But you see barnyard manure 
ic. simply a complete fertilizer, plus a mulch. When you are 
putting on a barnyard manure, you are putting on a moisture 
conserver. Now, especially in the case of a young tree, moist­
ure is usually the prime thing, so that it is generally better, in 
the case of young trees, to put a mulch of manure around 
them, than anything else you could do, because the manure 
will give them a certain amount of plant food, and much better, 
it will conserve moisture. But even though we were to prove 
that manure is by far the best orchard fertilizer, our next prob­
lem would be to get a sufficient supply of it. And that is often 
where the hitch· comes, so it is only part of our problem here 
to find out what the function of manure is. On the other 
hand, as we go through these experiments you will see that 
wherever manure has given us especially good results, very 
similar results have been obtained by a fertilizer rich in nitrogen 
and phosphates. 

Ques. In the experiment with nitrogen and phosphates you 
of course had tillage? 

Ans. No ; the tree limbs were too close together to permit it, 
and the ground was simply untilled. 

Ques. Do you think there is any danger of adding to the 
acidity of the soil by the use of muriate? 

Ans. No, I do not believe it will materially affect the acidity 
of the soil. Of course it might have a harmful influence in a 
long time, but I am very doubtful about it. 

Ques. We are using some basic slag in our orchards. Is that 
beneficial? 

Ans. Well, that of course would carry quite a little lime and 
might be of service. But notice that here again lime alone has 
been of no particular advantage to us. 

Ques. Was 15 fertilized the same as eight, with the addition 
of lime? 

Ans. Not exactly. Plot 15 received lime alone for the first 
five years and it has only come above the checks as a result of 
the fertilizer added for the last couple of years. 

Ques. On what varieties was the experiment as to color 
tried, in which the fruit was left on longer on certain plots? 

Ans. In that case it was Baldwin. With some other varie­
ties, such as the York Imperial, we cannot do quite the same 
as we can with the Baldwin, because the color on the York is 

6 
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later in appearing than it is on the Baldwin, and the delay 
caused by the nitrates is a little too much for the color to appear 
on those later coloring varieties, such as the York Imperial. 
But the same general principle applies to them as to the other; 
that is, it is simply a matter of maturity and sunlight to get the 
maximum amount of color on your fruit. 

Ques. How many pounds of fertilizer will be required by a 
good large tree, with a heavy crop? 

Ans. You can figure that in this way. About 500 pounds 
per acre of a 6-ro-5 fertilizer will give you the plant food called 
for in our general recommendation. The balance depends on 
how many trees you have to the acre. If you have 40 trees 
per acre, it will mean I2½ pounds per tree. 

Ques. That will be the limit? 
Ans. Well, I have put on 50 per cent more plant food than 

that right along without any undesirable results. But I am 
not recommending any more than the present amounts because 
this is a good, rich fertilizer compared with the average. And 
it is the kind of fertilizer that brings returns, and it is returns 
that we are after,-net returns. I do not care to put on a fer­
tilizer that costs me comparatively little, if I do not get anything 
back. You see I have been putting on lime there. It does not 
cost much, but it does not return anything at all and I was out 
my labor. The only kind of fertilizer I would care to put into 
an orchard is one that would show a margin of profit. 

Ques. Do you ever use commercially mixed fertilizer for an 
orchard? 

Ans. No. Our fertilizers are mixed at the factory, but they 
are all mixed under my personal supervision and I see what 
goes into every batch. Hence my fertilizers are essentially 
·home mixed, but I use the factory machinery to do it. 

Ques. I notice you say the difference in results between the 
fertilizer plowed in and that left on top was very slight. I 
would like to inquire if those plots were cultivated at any time 
of the year? 

Ans. One of these experiments is cultivated every year in 
the typical orchard tillage system. That is in the Tyson or­
chard, a comparatively young orchard. The other two have not 
received any tillage at all since the experiment started, and yet 
you will notice what high yields we have obtained in them, with 
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the aid of a proper fertilizer. In the present experiments, 
whenever any cultivation was given to one plot, it was given 
throughout. Every other operation except the fertilization is 
kept absolutely uniform, so far as this is possible. It was in 
the other experiments, those directly on cultural methods, in 
which I had a comparison of the availability of fertilizer under 
tilled and untilled conditions. 

Ques. Was grass growing in those orchards where there is 
no cultivation? 

Ans. Some. Comparatively light sod in both of them. 
Ques. You would recommend the application of the same 

number of pounds of fertilizer per acre, regardless of the num­
ber of trees per acre? 

Ans. I think so. These amounts are supposed to cover prac­
tically the entire area. Now,.as I say, we have used and we are 
using in our regular fertilization experiments, 50 pounds of 
nitrogen and 100 pounds of phosphoric acid, and 150 pounds of 
potash. That is because we didn't know when we started these 
experiments that potash was really so little needed. We were 
going on the data that was available at that time and the idea 
was that you wanted ~o use lots of potash in your orchard. Of 
course when you start out with a treatment, you have to con­
tinue it, when definite experiments are involved. 

Ques. It is usually said that in using barnyard manure great 
advantage comes from the humus. This is fertilization without 
any cover crops or plowing. What about the humus supply of 
those trees ? 

Ans. Well, I, don't know that there is very much difference 
between the different plots. At any rate, you notice that we are 
getting excellent yields merely from the fertilization, and with­
out the tillage or cover crops. 

Ques. I have always been taught that it was the humus that 
we were looking for in general farming, and that without humus 
we could not get results. We must keep a supply of humus, or 
our land would all run out. You are getting no humus stored 
and I would like to ask how many years it has been going on, 
and whether I could produce good paying crops under the 
methods you recommend? 

Ans. That brings up the question of the permanence of fer­
tilization. There is often a general impression that the influ-
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ence of fertilization is relatively short, and where it does do a 
little good at first, that it will soo~ run out in its influence. That 
might be the case if your gains are coming from-caustic mate­
rials, such as gypsum or lime or something of that sort, which 
act merely as whips on the soil and push it to a further state of 
exhaustion. In such case you might get gains for a year or two 
or three, and then your soil would drop back. But if you are 
putting actual plant food upon the soil and using a really suit­
able fertilizer, there is certainly no reason whatever for the 
influence to decrease with age, and in the second set of results 
that I showed you I could have pointed out that in the sixth 
year of that experiment we had by far the largest gains we ever 
had in it. If it hadn't been for the frost this year in the first 
orchard, we would have gotten our largest gains from it also in 
the sixth year, judging from the indications. 

Also, in another experiment on general farm crops that is 
going on at the college, which is now in its 33d year, I might 
say that the fertility of those plots that have received a proper 
fertilization has been absolutely maintained for 33 years and, 
in some cases, it is even better than it was when it started, and. 
they have never had a pound of manure or outside vegetation 
put back upon them. I certainly would not want to say any­
thing that would upset the system of a whole community, but 
these are the results that our experiments have shown. I am 
not certain our results will apply to your conditions, and I would 
not recommend you to change your methods all over until you 
have tried the change on a comparatively small portion and 
seen what it will do, and then, if it works wi~h you as it has 
worked with me, why extend it over the balance and cut out 
that extra work. 

Prof. Woods: We want to set over against these experi­
ments which are upon particular soil in Pennsylvania, experi­
ments upon another soil in New York that were carried on for 
16 years, in which absolutely no trace of benefit whatever could 
be found from the use of fertilizer. 

1 

Prof. Stewart: Well, since this contrast has been raised, I want 
to call attention to the difference between the results in New 
York and those in Pennsylvania. The results in New York were 
obtained from a single soil, and o·ur results are obtained from 
ten different soil types and a far greater number of trees. Their 
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result was from a single experiment, or to be more exact, they 
have two experiments, which are both on the same soil. The 
older of those experiments involved nothing but a comparison 
of wood ashes against nothing. It was a wood-ash treatment 
against no treatment. The other experiment involves the vari­
ous fertilization materials, but it is on young trees and really 
includes only seven fruiting years. Also, if you will notice their 
report, you will see -that the total production involved in their 
second experiment is much less than the average production of 
almost any one of our ten experiments in a single year. The 
cropping strain, therefore, has not yet reached their second group 
of trees, hence no definite conclusions are justified on it as yet. 
I didn't expect to make this comparison, but it is simply a mat­
ter of going into the figures for it, and it seems to be necessary 
in order to get our data into the proper light. In other words, 
the real experiment on fertilization in New York is not to be 
compared in extent, yields, soil types, definiteness of results, or 
in number and range of ages of trees, with the experiments in 
Pennsylvania, and anyone who will look carefully into the ex­
act data involved cannot come to any other conclusion. 

Ques. You didn't state the amount of barn manure per acre? 
Ans. Twelve tons is what we have been using, but I don't 

recommend more than eight. 
Ques. What about the cost of your fertilizer per acre? 
Ans. Fertilization of this sort runs between $IO and $12 

per acre, depending on the market prices. Now that, as I say, 
is a relatively rich fertilizer, and I would not recommend any­
body to put it on extensively until he has tried it out and found 
out for his own situation whether it will give him as good results 
as it has us. At the same time, notice that we have put these 
fertilizers on, not in one place, but in several places, and have 
obtained practically harmonious results. We do have one or 
two experiments that as yet have shown no material gain from 
fertilization, but we are not saying that fertilization is of no 
consequence in any orchard, simply because we have one or two 
experiments that have failed to respond as yet. If we had no 
experiments but these two, we would not consider ourselves in 
a position to give advice on the subject of fertilization. It is 
only when a man conducts an experiment that shows some­
thing definite that he is in a position to say much about it, it 
seems to me. 



86 AGRICULTURE OF MAINE. 

Ques. Is that same formula applicable to old orchards that 
you want to start the wood growth on ? 

Ans. Yes. We have used that in an orchard that is 36 years 
old,-practically this same formula. 

I will say, in the first year of taking up an old orchard, run 
out _badly, with much dead wood in it, to bring it up to a healthy 
condition the first thing to do would b~ to get the dead wood 
out of it, of course, and then bring it down, if it is too high, try 
to get some bearing wood below, and then use an application of 
about eight tons of manure, if you can get it, or else use this 
very fertilizer. 

And I want to say here that we have run practically this 
same fertilizer right alongside of annual applications of 12 tons 
manure for six or seven years, depending on the experiment, 
and the fertilizer has generally held right up, both in wood 
growth and in fruit yields. 

Of course we have some failures in some of our experiments, 
but we are getting good results in nearly all of them when we 
give them time. We are getting them, and they will get results 
in that second experiment at Geneva, too, if they give it time. 

Ques. Should the same amount of fertilizer be used in an 
old orchard? 

Ans. I should think so. You notice that our general formula 
indicates amounts per acre for bearing trees. This. is mature 
trees. For young trees you should reduce these amounts. 

Ques. Wouldn't you recommend the cultivation of an or­
chard for conserving the moisture as a good plan ? 

Ans. Certainly, you have got to conserve the moisture in 
an orchard, but I do not know that cultivation is always the 
best way to conserve moisture. That is my point. As a matter 
of fact, that is what we will bring out tomorrow, in discussing 
the influence of cultural methods. 

Ques. How many trees do you advise to take for a test plot? 
Ans. I should not use less than six trees of a single variety 

in each plot. Better use them in double rows and use six trees 
as a mm1mum. The double rows cut down the cross feeding 
and leaching and other possibilities. Use six to eight trees apiece, 
same variety, absolutely uniform in every way possible. They 
do not have to be right side by side, so you can exclude a certain 
tree if it is not right and take in another one a little further 
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along and make everything as uni form as possible. Then I 
would measure the trees. And it is the diameter of the trunk 
at a certain definite point that is the best index of tree growth. 
We have tried every other system, leaf weights, and twig 
growths, and various things and have discarded them all as 
practically worthless, with the exception of the trunk diameter 
or trunk circumference at a definite point. 

Ques. How do you fix that point? 
Ans. We put a nail in the trunk at the point we want and let 

it stand out about three-quarters of an inch, and when the tree 
grows out around it, we either pull it out further or put another 
one in. Then the fruit should be actually weighed, or meas-­
ured with extreme care, from every tree and recorded to that 
tree and the record kept from year to year; then at the end of 
three or four years, sum up those records and see what those 
plots have done. Often, of course, where we have the striking 
results· such as I have shown you here, a man does not have to 
keep a very close record to know what is happening. You can 
see them as far as you can see the orchard. But in many cases 
you cannot expect such. tremendous results, and in such cases 
the definite records are needed. 

Ques. Have you found that your fertilized plots were more 
susceptible to disease than others ? 

Ans. Not materially so, except once in a while our most 
vigorously growing plots have been more subject to blight. 

Ques. What do you call blight? 
Ans. The ordinary fire blight. 
Ques. Do you have any winter injury caused by fertilization? 
Ans. I do not believe I have had a particle of winter injury 

from any treatment that we have applied there. And I was 
expecting to have some, because we put on our nitrogen ferti­
lizer in some cases as late as the 8th of July, but I have not 
notked even the tip end of a twig that seemed to be injured by 
winter injury. 

Ques. What would be your idea on the conditions here? 
Ans. It might cause some winter injury here, but that is 

another thing that can be determined by trying; and I do not 
know how it can be really determined in any other way. If the 
soil about the trees is well supplied with moisture, there is 
usually less danger from the direct freezing type of winter 
injury. 
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ANNUAL BUSINESS MEETING, THURSDAY, 
NOVEMBER 20. 

Meeting called to order by President Keyser. 

REPORT OF SECRETARY. 

During the year there have been three meetings of the ex­
ecutive committee. 

The first was in Augusta, Jan. 22nd. It was voted to hold the 
A1nual Exhibition during the week beginning the third Tues­
day in November. 

Matters relating to the legislation recommended at the last 
annual meeting were talked over. 

A vote, by letter sent to each member of the executive 
committee, was in favor of holding the 1913 exhibition in 
Lewiston, November 18-20. 

The second meeting of the committee was held in Dover, 
June 19. 

Voted to offer $50 in prizes at the Bangor Fruit Show, to be 
held in November, 1913, and to divide it as follows: $25 for 
th{: best display of fruit, $15 for the best barrel of apples and 
$10 for the best box of apples. 

The third meeting was held in Auburn, June 27th . 
.The premium list was revised. A score card for all box 

t"xhibits and one for all barrel exhibits was adopted and ordered 
pr1nted in the premium list. 

One Field Meeting was held during the year. By invitation, 
it was held in the forty acre orchard of C. D. Paine in Dover. 
There were addresses by Dean Leon S. Merrill, A .. K. Gardner 
and W. H. Conant, also a demonstration in pruning by G. A. 
Yeaton. 

The lessons illustrated in this orchard were many,-namely, 
spraying, pruning, cultivation and especially the treatment of 
apple tree canker. The orchard was badly infested, but by 
diligent· and practical work, Mr. Paine now has the disease 
practically under control. 

The attendance was good, although the weather was unfavor­
able. 
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The society now has the largest membership in its history,-
150 life members and 105 annual members. 

The interest being on the increase, the fruit growers realize 
more than ever that they must continue united in one state 
organization, in order that they may be able to work with deter­
mination and confidence for the procuring of necessary legis­
lation and cooperation. 

The Farm Demonstration work being carried on by the Uni­
versity, is solving many problems and convincing the farmers 
of the state, that Maine is still in the real beginning of fruit 
culture. 

The several Fruit Growers' Associations are proving that by 
cooperation in buying and selling, the grower is greatly bene­
fited. They are also demonstrating the benefits resulting from 
cultivation, pruning and spraying, and especially noteworthy are 
the lessons drawn from honest packing, grading and marking 
of their fruit, thus obtaining high prices for their products. 

When there is a willingness, on the part of all orchardists, 
to cooperate with the Pomological Society, we may be able to 
undertake the question of transportation, storage and other 
facilities for marketing with more certain success than in the 
past. 

The annual appropriation from the state for the work of the 
society was increased from $1000 to $2000, by the last legisla­
ture. This increase, and also the changes in the apple law, 
relating to the better grading, packing and marking of apples, 
were brought about by the untiring efforts of the president, 
who spared neither time nor influence in the securing of these 
results. That the society appreciates his determined efforts 
and feels deeply grateful, he may feel assured. 

During the year the secretary has received the annual reports 
of practically all the State Horticultural Societies of the United 
States. Maine, however, has not been able to return the cour­
tesy, as the reports for the year 1912 have just been received 
from the printers. 

We ar~ encouraged to believe that the report for 1913 will be 
ready for distribution at an early date. 

Respectfully submitted, 
E. L. WHITE. 

Voted, that the report be accepted. 
The treasurer then made his report, which was accepted. 
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REPORT OF TREASURER, 

FOR THE YEAR 1913. 

1913 RESOURCES. 

Jan. 1 Interest from First National Bank, Farmington ... . 
2 Interest from Bonds, Stockton Springs .......... . 

July I Interest from FirS't National Bank, Farmington .. . 
2 Interest from Bonds, Stockton Springs .......... . 

Sept. 25 Received from State st,ipend ..................... . 
Nov. 19 Received from iE. L. White, advertising space .... . 

18 Received from E. ,L. White, advertising space .... . 
Dec. 26 Received from State stipend .................... . 

31 Life membership fees ........................... . 
31 Annual membership fees ........................ . 

Received from State stipend ..................... . 

Total receipts 

O~ders 
DISBURSEMENTS. 

No. 1 The Al-den Studio, photos ........................ . 
2 W. F. Dunham, post cards ........................ . 
3 Brunswick Record, envelopes ...................... . 
4 The Times Company, post cards .................. . 
5 W. W. Brown, 500 ,stamped envelopes ............. . 
6 1W. F. Dunham, printing .......................... . 
7 iW. F. Dunham, post cards ........................ . 
8 Auburn Free Press, posters ....................... . 
9 'Will E. Leland, expenses .......................... . 

IO E. F. Hitchings, expenses ........................ . 
II Leon S. Merrill, F,ederation dues ................. . 
12 W. F. Dunham, post cards and slips ............... . 
13 Blethen House, Dover, field meeting expenses ..... . 
14 ,Lewiston Journal Company, posters ............... . 
15 George A. Yeaton, field meeting expenses ... _. ...... . 
16 E. F. Hitchings, expenses ......................... . 
17 E. F. Hitchings, expenses ......................... . 
118 •H. L. Keyser, expenses ........................... . 
19 Will E. •Leland, expenses ......................... . 
20 1W. F. Dunham, printing. . . . . . . . . . . . . . . . . . ....... . 
21 Maine Farmer, printing 300 letters ................. . 
22 John H. Look, expenses .......................... . 
23 W. H. Conant, field meeting expense .............. . 
24 E. L. White, exp,enses ............................ . 
25 E. •L. White, salary ............................... . 
26 Wallace S. Ladd, stationery ....................... . 
27 Lewiston Journal, circular letters, (3,000) ......... . 

$12 00 

22 50 
16 00 

22 50 
220 38 
22 00 

237 00 

655 43 
60 00 

133 00 

940 37 

$2 00 

3 00 

I 25 
3 25 

IO 62 
I 75 
2 90 

12 00 

3 28 
3 20 

6 00 

5 75 
9 5o 
4 50 
5 64 
2 50 
2 48 

34 82 
6 31 

5 75 
3 00 

5 o8 
8 23 

14 32 
75 00 

5 56 
7 50 
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28 Loring, Short & Ha~ mon, envelopes ............... . 
29 Charles E. Na:.:h & Sons, letter heads .............. . 
30 Loring, Short & Harmon, envelopes ............... . 
31 :Lewiston Jouma,], premium Hst. .................. . 
32 ,Charles E. Nash & Sons, printing .•................. 
33 Charles E. Nash & Sons, letter heads .............. . 
34 Merrymeeting Grange, storage ..................... . 
35 W. W. Brown, postag,e ............................ . 
36 Cecil Libby, labor ................................ . 
37 W. H. Woodworth, speaker ....................... . 
38 :Wifliam H. Wolff, judge .......................... . 
39 Mrs. Edna 'McLaughlin, jeUies, (losit) ............. . 
40 Charles Dunton, labor ............................ . 
41 H. L. Keyser, expenses ........................... . 
42 H. L. Keyser, tickets and expenses ................ . 
43 Lewiston Daily Sun, notices ....................... . 
44 · J. P. Stewart, speaker ............................ . 
45 B. S. Brown, expenses ............................ . 
46 L. A. Lewis, carpenter ............................ . 
47 1Perez Burr, judge ............................... . 
48 F. L. Ra,ckley, labor ............................... . 
49 Katherine M. Lynch, judge ........................ . 
50 A. B. Andrews, services with lantern .............. . 
51 J. R. Reny, cloth .................................. . 
52 M. C. R. R., freight ............................ .. 
53 1W. F. Dunham, printing .......................... . 
54 Bangor Fruit Show, prizes ........................ . 
55 Lewiston J ourn:al, notices ........................ . 
56 E. L. White, expenses ............................ . 
57 E. L. White, salary ............................... . 
58 Wm E. Leland, exp·ernses ......................... . 
59 . New DeWiitt Hotel. .............................. . 
6o E. F. Hitchings, expenses .......... .' .............. . 
6I Donald Reddick, speaker ......................... . 
62 G. A. Drew, judge ................................ . 
63 George A. Yea ton, judge .......................... . 
64 Dr. B. N. Gates, speaker .......................... . 
65 M. IC. R. R., frei!<,ht .... · ........ •,r ................ . 
66 L. C. Menda:tl, labor .............................. . 
67 Homer N. Chase, barrel of apples ................. . 
68 Lewiston Journal, ,programs ....................... . 
69 Edward N. Furbush, speaker ...................... . 
70 Earl W. Sawyer, printing ......................... . 
71 L. E. Randall, trucking ........................... . 
72 F. H. Morse, expenses ............................ . 
73 F. A. Ricker & Son, 3 barrds of apples ............ . 
74 :A. R. Prince, music .. : ............................ . 
75 Maine State Bookbinding Co ....................... . 

91 

I 50 

2 00 

5 00 

48 94 
35 30 

2 00 

2 00 

33 12 

I 50 

54 50 

30 o6 
2 00 

2 00 

40 97 
33 30 
4 00 

104 92 
S 36 

26 40 

I 00 

I 50 

2 00 

8 00 

3 52 

3 18 
I 00 

50 00 

5 50 
22 35 
75 00 

4 55 
159 so 

4 93 
51 28 
45 45 
25 00 

45 IS 
2 34 
2 00 

3 09 
61 75 
24 So 
17 50 

25 00 

6 lO 

9 35 
IO 00 

28 7i 
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76 W. H. Cornforth, stenographer .................... . 
77 Miss L. B. Raynes, stenographer .................. . 
78 P,remiums ....................................... . 
79 Transfer permanent funds ....................... . 
8o S. !H. Fulton, speaker ............................ . 
8r E. L. Lincoln, salary ............................. . 
82 E. iL. Lincoln, expenses .......................... . 
83 Harry L. Plummer, photos ........................ . 
84 Charles J. ,Brand, speaker ......................... . 
85 L. J. Clark, sta1tionery ............................. . 
86 Lewis1:on & Auburn 'Electric Co .................... . 
87 J. E. Alexander, paper ........................... . 

Total expendi,tures ...................................... . 
Cash on hand ............................................ . 

Permanent funrd for the year 1912 ........................ . 
Life membership fees, 1913 ................................ • 

38 20 

43 20 

436 50 
6o 00 

64 53 
25 00 

20 95 
I 50 
2 8o 
4 75 

60 
2 40 

2,o8o o8 
252 IO 

$2,331 18 
$2,070 00 

6o 00 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,130 oo 
Permanent fund invested as follows : 

Four shares stock First National Bank, Farmington ........ . 400 00 

970 00 

76o 00 

Two bonds, Stockton ,Spring,s .... .' ....................... . 
Deposit in Savings Bank .................................. . 

Total investments $2,130 00 

Respectfully submitted, 
ELLIS L. LINCOLN, 

Treasurer. 

Voted, that a committee of three be appointed to draw·appro­
priate resolutions on the death of the late ex-vice president, 
D. D. True. The following were appointed: E. L. Lincoln, 
Wayne; G. M. Twitchell, Auburn; D. H. Knowlton, Farming­
ton. 

The following officers were elected for 1914: President, 
Wilson H. Conant, Buckfield; rst vice president, Frank H. 
Taylor, Winthrop; 2nd vice president, George A. Yeaton, Nor­
way; treasurer, Thomas E. Chase, Buckfield; secretary, E. L. 
White, Bowdoinham. 

Member of executive committee for three years, H. L. 
Keyser, Greene. 

Member of Experiment Station Council, H. L. Keyser, 
Greene. 
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Delegates to Maine Federation of Agricultural Societies: 
E. E. Page, East Corinth; W. H. Conant, Buckfield; E. L. 
White, Bowdoinham. 

Representative to New England Fruit Show, Homer N. 
Chase, Auburn. 

Voted, that the president appoint three committees of three 
members each, the expenses of these committees to be paid by 
the society subject to order of the executive committee, which 
committees shall take under consideration the matters of stor~ 
age, transportation and membership. The following were 
appointed: 

Storage-Robert H. Gardiner, Gardiner; J. Henry Rines, 
Portland ; Homer N. Chase, Auburn. 

Transportation-E. H. Libby, Auburn; W. H. Cornforth, 
Auburn; R. L. Cummings, West Paris. 

Membership-A. K. Gardner, Augusta; Will N. Savage, 
Waterville; W. G. Conant, Hebron. 

Committee on resolutions reported as follows : 

Resolved, That, a,s members of this society, we bear testimony to the 
faithful and efficient services of our retiring president, Mr. H. L. Keyser. 
Without his devoted services the ·success of our apple packing law 
could hardJy have been possible, while hi1s organizing ability, manifested 
in our annual programs, has added greatly to the value of these ses­
sions. 

Resolved, That we thank our officers for 1the effi-cient management they 
have given in the conduct of its affairs and especially for their well 
directed efforts in securing much needed legislation. 

Resolved, Tha't we approve the efforts of our officers and the Commis­
sioner of Agriculture to enforce the :Ia w passed by the last legislature to 
secure an honest packing of Maine fruit and furthermore, that we believe 
it to be for the interest of all Ma·ine fruit growers to cooperate with the 
auithorities in bringing about this most desirable result. 

Resolved, Tha,t we recognize and appreciate the assistance of the press 
of Maine and would express our special obliga1tionis to local managers 
and writers for extended repor>t1s of these sessions, thereby insuring 
the widest .possible reading. 

Resolved, That our hearty thanks are due the Chamber of Commerce, 
the city of Lewiston and all who have so well oontributed to the success 
of this annual session. 

Resolved, That we urge upon our state offi-cials and fruit growers the 
importance of sitrengthening our present apple-packing law to provide 
more general inspection and in addition to unite for such legislation as 
wiU insure more complete spraying and protection from pests and fungus 
diseases. 
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Resolved, That we commend to the favorable consideration of Maine 
fruit growers the recommenda!tions of President Keyser for cooperation 
in securing better and more general storage and marketing of our fruit. 

D. H. KJNOWLTON, 
G. M. TWITCHELL. 

Voted, that the report be accepted. 
Committee on resolutions on the death of D. P. True reported 

as follows: 

RESOLUTIONS OF RESPECT. 

T,Vhereas, God in his infinite wisdom has again entered our society and 
removed from our midst our fellow member, Davi,s P. True, be it 

Resolved, That we express our sorrow and mourn the loss of one who 
has served our society as one of the officers for a number of years. 

Resolved, That we as membe11s of the Maine State Pomological Soci­
ety extend our sympathy to the family of our departed member, and 
commend them to the Great Ruler, for comfort. 

Re~olved, That a copy of these resolutions be sent to the family and 
also published in the annual report. 

ELLIS L. LINCOLN, 
G. 'M. TWI'DOHELL, 
D. H. KJNOWLTON, 

Committee on Resolutions. 

THE INFLUENCE OF CULTURAL METHODS AND 
COVER CROPS, ALONE AND WITH FERTIL­
IZATION, UPON THE YIELD, GROWTH AND 
COMMERCIAL QUALITY OF APPLES. 

By DR. J. P. STEWART, 

Experimental Pomologist, State College, Pa. 

In the present discussion I wish to bring before you the 
principal actual results that we have obtained in Pennsylvania 
during the past six or seven years from the use of various 
cultural methods on different soil types and in orchards of dif­
ferent ages. Many of these results are different from what 
might have been predicted before the experiments began, and 
they also differ materially from many of the present horticul­
tural writings and teachings. These matters are not dependent 
on opinions or preferences, however, and our sole duty has been 
to present the various questions to the trees themselves and then 
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to secure and interpret their answers wholly impartially and 
without the slightest personal interest in the outcome. 

The results considered here are from nine experiments, lo­
cated in different parts of the state on seven different types of 
soil. They also involve 1991 trees, 588 of which ( in Experi­
ments 331, 333 and 337) were planted expressly for the present 
experiments. Four of the experiments,-Nos. 217, 218, 219, 
and 221-were started in 1907 and the remainder in 1908. The 
data on growth are obtained from annual measurements of all 
the trees at definite points on the trunks, and the data on yields 
are secured from the total annual production of fruit. This 
fruit is studied from three view-points,-those of yield, color 
and average size. The total amount of fruit thus examined 
during the past six years is 1,350,392 pounds or over 27,000 
bushels. The location, soils, present ages of trees, and other 
general features of our cultural-method experiments are shown 
in Table I. 

TABLE !.-LOCATION AND OTHER DATA ON THE ORCHARD CULTURE 

EXPERIMENTS, .CONDUCTED BY THE PENNSYLVANIA ST ATE COLLEGE 

County. Soil Types. Varieties. 

217 Franklin ... \1onta.lto loam ......... York Imp. & Gano ..... l20 yr ... . 3581 12 

218 Franklin ... Hagerstown ............ York & Albermarle .... 114 & 21 
I 

400 12 

219 Bedford ... Frankstown st ny loam York, Jonathan, B. Davis 
I 

and Gano ............ 10 to 12 320 12 
I 

221 Wyoming .. Chenango fine sandy loam Bald win & Spy ....... . 40 ..... . 115\ 6 

331 Centre ..... Hagerstown silt loam ... Baldwin,Stayman &York 5 ...... . 2881 8 

333.Centre ..... Hagerstown silt loam ... Baldwin,Stayman &York 5 ...... . 120! 12 
I 

336iChester .... Chester loam ........... Smokehouse & Stayman 10 ..... . 105: 3 
I 

337 Mercer ..... Volusia silt loam ....... Baldwin, Spy & Rome .. 5 ...... . 180' 4 
i . ·1 1 . 33811Lawrence .. Volusia Bl t oam ....... Baldwm ............... 24 ..... . 105 3 

/Totals 7 7 10 
----
1991, 

I 

1. The addresses of the owners of the orchards in which these experiments are located 
are as follows: 217, J. H. Ledy, E. Fayetteville; 218, Ed. Nicodemus, Waynesboro; 
219, Jos. R. Sleek, New Paris; 221, F. H. Fassett, Meshoppen; 331 and 333, Department 
of Experimental Pomology, State College; 336, A. D. Strode, Westchester; 337, Rev. 
A.M. Keifer, Greenville; 338, J.B. Johnston, New Wilmington. 

2. Experiment 333 is devoted entirely to a comparison of cover crops, in which their 
relative effect on the trees and the ultimate reasons for these effects are the prime ob­
jects of study. 
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GENERAL PLAN OF THE EXPERIMENTS. 

The general plan of our cultural-method experiments is 
shown in Figure I. Its chief purpose is to determine what com­
binations of culture and fertilization give the best results under 
the different conditions involved, and eventually to determine 
why the various results are obtained. The plan is followed in 
full in the first three experiments of Table I, with only minor 
deviations in such matters as number of trees and relative posi­
tions of the plats. In the other experiments, for various rea­
sons, certain of the treatments have been omitted, and in the 
young orchards of Experiments 331 and 337, plats involving 
intercrops have been added. In Experiment 333, the entire 
attention is given to a comparison of cover crops, one of which 
is a permanent cover and hence has received tillage only at the 
beginning of the experiment. The essential features of these 
modifications can be seen in the treatments listed for the differ­
ent experiments in the tables that follow. 

I 
Clean tillage 

40 trees 

II 
Tillage and manure 

20 trees 

III 
Tillage and commercial 

fertilizer 
20 trees . 

!

Tillage an~Vcover crop! 
40 trees 

V 
Tillage, cover crop and 

manure 
20 trees 

VI 
Tillage, cover crop and 

commercial fertilizer 
20 trees 

VII 
Sod-mulch 

40 trees 

VIII 
Sod-mulch and 

manure 
20 trees 

IX 
Sod-mulch and com-

mercial fertilizer 
20 trees 

X 
Sod 

40 trees 

XI 
Sod and manure 

20 trees 

XII 
Sod and commercial 

fertilizer 
20 trees 

Figure 1. Plan of the Pennsylvania Orchard Experiments on Cultural Methods, Cover 
Crops and Manures. 

As indicated in Figure I and Table I, our complete experi­
ment on cultural methods compares the four principal methods 
of managing orchard soils and it is duplicated, wholly or in part, 
in several localities on a wide range of soils. Each method 
occurs without fertilization and also with it in two forms, both 
applied annually. The stable manure is added at the rate of 
12 tons per acre, although 8 tons annually is probably ample, 
and this amount has given excellent results on other portions of 
some of the orchards in which our experiments are located. 
The commercial fertilizer carries all three of the elements 
usually considered important, at the rates of 30 pounds of actual 
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nitrogen, 60 pounds of "phosphoric acid" ( P205), and 100 
pounds of "potash" (KiO) per acre. About half of the nitro­
gen is carried in nitrate of soda and the other half in dried 
blood, about 100 pounds of the former and 150 pounds of the 
latter being required. The phosphorus is carried in acid phos•· 
phate, thus requiring about 400 pounds, and the potash in the 
high-grade muriate, which contains about 50% of K20, and 
hence requires 200 pounds. 

At the present retail prices, such a fertilizer costs about 
$12.80 per acre. Here again our results indicate that a reduc­
tion of at least IO pounds in the phosphoric acid and of 50 to 
7 5 pounds in the potash would usually be equally efficient, and 
would effect a saving of about $2.60 to $3.65 per acre. In ordi­
nary practice also, part or all of the nitrogen might be obtained 
from leguminous crops or by the use of manure, although this 
has not always proved to be really economical. The manure 
used in our experiments,-at $2.50 per ton, which is about as 
low as . it can be obtained and applied,-costs nearly 2½ times 
as much as the fertilizer we are using and its benefits do not 
average materially better. Considerably more actual plant food 
is also being added in the manure, since the amount applied 
should carry about 120 pounds of nitrogen, about 8o pounds of 
P20G, and I IO to II5 pounds of K20. 

All the tillage plats are plowed early in May and are kept 
cultivated until about the middle of July, when those receiving 
the cover crops are seeded to such plants as crimson or medium 
red clover, and hairy vetch. On the other tillage plats, culti­
vation is stopped at about the same time as on those receiving 
cover crops, but no seeding is done and only such vegetation 
as comes up naturally is obtained. 

On the mulch plats, all herbaceous growth remains in the 
orchard and it is mowed at least twice during the season. The 
first cutting is raked to the trees as a mulch, and the second is 
left where it falls. In the older orchards also, about three tons 
per acre of outside materials, such as old straw, swamp hay, 
buckwheat straw, or other vegetation, are brought in annually 
to form an additional mulch around the trees. In the younger 
orchards, much less outside material is needed, and in some of 
them a satisfactory mulch has been maintained from the growth 
between the rows, after one or two initial applications from the 

7 
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outside. Our mulch method, therefore, differs somewhat from 
the so-called "Hitchings" plan, the difference being primarily 
in the maintenance of a definite mulch under the trees, with 
materials brought from outside sources when necessary. As a 
means of conserving moisture, the definite vegetative mulch is 
greatly superior to the other plan. 

Incidentally it may be noted here that some definite protec­
tion against mice must be provided in any mulching system. 
This can be done by screens, poisons, or proper coatings, and 
especially by maintaining a clear space for at least a foot out 
from the bases of the trees. In ordinary practice also, the best 
results with the mulch system can doubtless be secured by using 
leguminous plants of relatively low moisture draft, such as 
hairy vetch, to act as the permanent cover and to furnish at 
least part of the mulch. Although essentially an annual, this 
plant frequently lasts fairly well for two or more seasons after 
a single seeding. 

This is especially true after the soil gets properly inoculated, 
and where the winters are not too severe. The latter are appar­
ently withstood better when the vetch is planted along with rye, 
or some similar plant than when planted alone. Incidentally, 
we know of one orchardist who is apparently maintaining hairy 
vetch permanently by letting it grow until the seed has formed 
in considerable abundance and then giving it a rather thorough 
discing about midsummer or whenever a sufficient number (?f 
seeds have matured. 

RESULTS OF EXPERIMENTS IN YOUNG ORCHARDS. 

These experiments-on trees planted for the purpose-natur­
ally have not yet fruited to any import~nt extent. They are 
showing considerable differences in growth, however, and it is 
the latter feature that will be considered here. 

The effects on wood growth obtained from various treat­
ments in one of the young orchards at the College are shown 
in Table II. These trees were planted in the spring of 19o8, 
in a much depleted soil of limestone origin. In the first 5 plats, 
the soil was plowed in the fall of 1907, and prepared about as 
for corn before planting in the following spring. In the last 

. three plats, no tillage was given either immediately before plant­
ing or afterwards. The trees were simply planted with a spade 
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in the old exhausted pasture, a mulch of about 100 pounds of 
straw was placed around each tree, and screen protectors were 
added to provide against injury from mice. Since then there 
have been one or two slight additions to the mulch from outside 
sources, but for the most part it has been maintained satisfac­
torily by the intergrowth in the manner indicated above. The 
average gains made by the trees under these different treat­
ments for the first five years are shown in Table II. 

TABLE ff-INFLUENCE OF CULTURAL METHODS ON GROWTH. 

(YOUNG ORCHARD.) 

(Average Increase in trunk. girth, first 5 years, in Expt. 331.) 

TREATMENT. 

13 Clean tillage ......................... . 
2 Tillage, intercrop and cover crop ....... . 
4 Tillage and cover crops ................ . 
5 Tillage, cover crop and manure ......... . 
6 Tillage, cover crop and fertilizer ........ . 
7 Sod-mulch ........................... . 
8 Sod-mulch and manure ................ . 
9 Sod-mulch and fertilizer ............... . 

Av. gain. I Gain over clean tillage. 

Inches. 
3.68 
3.67 
3.61 
4.51 
3.92 
4.61 
4.86 
4.85 

Inches. 

-.01 
-.07 
0.83 
0.24 
0.93 
1.18 
1.17 

Per cent. 

-0.27 
-1.90 
22.56 

6.5'3 
25.27 
32.07 
31.80 

3. The numbers of treatments here correspond with those stated in Figure 1, except 
in the present Plat 2. It involves an intercrop, and hence is different from any treatment 
named in our general plan. 

In this table and also in the field, it is very evident that the 
untilled trees have made the best growth in the present experi­
ment. This may be partly due to the absence of root pruning 
under the mulch, but the chief benefit thus far seems to be con­
nected with moisture conservation, rather than with the plant­
food added. This appears in the fact that the only tillage treat­
ment which has shown much improvement in growth is the one 
in which manure is· applied, and even its gain is surpassed by 
the mulch alone in Plat 7. In Plats 7 and 8, where the mois­
ture is sufficiently retained by the mulch, thus practically elimi-­
nating the moisture-conserving effect of the manure, the gain 
of the latter over the mulch alone is only a quarter of an inch 
on the average, or a gain of about 6½% which is apparently all 
that may be properly credited to its plant-food effect. This 
fertility benefit is practically duplicated by the fertilizer appli­
cations of Plats 6 and 9, the remainii:ig benefit on the latter plat 
being apparently due to the mulch. 
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In Plats I, 2 and 4, there is very little difference,-less than a 
tenth of an inch in the averages. The slight advantage now pos­
sessed by the clean tillage alone is again probably connected 

. with its lower demand for moisture as compared with the cover 
crop used in Plat 4. It is notable, however, that the net influ­
ence of the cover crops in this case has been to check rather 
than to benefit the growth of the trees. Up to the close of the 
fifth year, therefore, the cover crop has made no visible return 
for itself, so far as the trees are concerned. It has consisted 
chiefly in a mixture of red and crimson clover, sown about July 
10th to 20th, and only the last three covers have been really 
good. In Plat 2, the intercrops have been potatoes, peas, man­
gel wurzels, and sweet corn, with the fertilization considered 
best for each. They were kept at a reasonable distance from 
the trees, and the intervening spaces were cultivated until mid­
summer and again when the cover crops were sown, which 
was after the intercrops were removed and hence was usually 
rather late. None of the intercrops have proved especially 
profitable, and neither have they proved any serious detriment 
to the trees, as compared with the other tillage methods, since 
their check to tree growth is slightly less than that of the cover 
crops sown in the midsummer. These re.suits are similar to 
those obtained by Emerson at the Nebraska Station, and re­
ported to the close of the second year in 1903, in Nebraska 
Bulletin 79, pages 14 to 17. 

RESULTS IN THE MERCER COUNTY ORCHARD. 

Additional data are available from another experiment 
started by the Station in 19o8 in Mercer County, the latter por­
tion of which is similar to the experiment just considered. In 
the present experiment, the treatment of Plat 12 corresponds 
with No. 2 in the experiment just considered. The usual tillage 
and cover crops have been maintained on Plats I to 12, rye being 
used chiefly as the cover on account of the lateness of some of 
the intercrops. Plat I 3 has received tillage alone, and 14 has 
been mulched as in Experiment 331, although oftener. The 
results on growth are shown in Table III. 
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TABLE III.-INFLUENCE OF FERTILIZATION AND CULTURAL METHODS ON 

GROWTH. (YOUNG ORCHARD.) 

(Average increase in trunk girth, first five years, Expt. 337.) 

TREATMENT. 

1 Check (unfertilized) ................... . 
2 Nitrogen and phosphate .........•...... 
3 Nitrogen and phosphate ............... . 
4 .Check ............................... . 
5 Phosphate and potash ................ . 
6 Complete fertilizer .................... . 
7 Check ............................... . 
8 Manure ............................. . 
9 Lime (and fertilizer, 1912) ............. . 

10 Check ............................... . 
11 Tillage and cover crops ............... . 
12 Tillage and intercrops ................. . 
13 Clean tillage ......................... . 
14 Sod-mulch ........................... . 

Average 
increase. 

Inches. 
3.28 
3.78 
3.51 
3.47 
3.94 
4.73 
4.47 
4.57 
4.61 
3.91 
3.38 
3.60 
3.72 
4.32 

Gains over normal 
growths. 

Inches. 

.44 

.11 

.14 

.60 

.32 

.58 

.28 

.13 

.72 

Per cent. 

13.17 
3.24 

3.68 
14.53 

7.53 
14.39 

7 .78 

3.62 
20.00 

Here again the trees receiving the mulch are showing decid­
edly the best growth, though their advantage is not quite so 
great as in Experiment 331. The cover crop in this case is 
proving slightly better than clean tillage alone, probably because 
the relative importance of moisture and plant food seems to 
be reversed here. But the advantage on the cover crop plat is 
still too small to show any profit. The intercrop here has been 
vegetables,-chiefly potatoes, beans and peas. They show the 
lowest tree growth of any of the cultural methods, but their 
deficiency is very slight and it is probably chiefly due to their 
location, which has been somewhat wetter than that of the 
others. This has now been corrected by tile drainage. 

As already intimated, the conservation of moisture seems to 
be of less importance than plant-food in this orchard. This is 
not surprising to one familiar with this Volusia type of soil and 
also with local conditions. Even at that, however, the response 
to fertilization shown in the first ten plats is somewhat greater 
than we had expected in so young an orchard, and in a similar 
experiment at the College this response is not duplicated. The 
latter result is more natural in the case of young trees for sev­
eral reasons. The trees have been making their particular 
demands for a relatively short time, most of the food of the 
leaves is annually returned to the soil, the mineral content of 
wood is rather low, and in reality comparatively little of it is 
being formed in a young orchard. For these reasons we usually 



102 AGRICULTURE OF MAINE. 

do not expect much response to fertilization in the case of most 
young trees. 

The response here is rather irregular,. but in general it indi­
cates the value of nitrogen and phosphates, which corresponds 
with our results on this same type of soil in the Johnston or­
chard, in which oWer trees and both yields and growth are 
involved. The chief irregularity here appears in Plats 8 and 9, 
in which manure is showing less effect and the lime more effect 
than would naturally be expected -in the light of their behavior 
in our other experiments. This irregularity appears to be much 
greater in the percentages than in the actual average gains on 
these two plats-an effect which is brought about by the abnor­
mally strong growth on the check Plat 7, possibly due in part 
to leaching or cross-feeding from Plats 6 and 8. Beyond this, 
however, we can offer no further explanation of the present 
results in this experiment, and we are awaiting further returns. 

RESULTS FROM COVER CROPS AT THE PENNSYLVANIA STATE 

COLLEGE. 

Similar data, bearing especially on the value of cover crops, 
are available from another of the experiments at the College. 
The crops used in this experiment are stated in Table IV. 

These crops are plowed under annually and the usual orchard 
tillage is given on all plats excepting the alfalfa. The latter 
plat was plowed only at the beginning of the experiment, at 
which time the soil was limed, manured and inoculated, and 
otherwise prepared as usual for alfalfa. The liming also has 
been ·extended to the other plats. The initial stand of alfalfa 
was unsatisfactory and it wa.s therefore turned under at the 
beginning of the next season and immediately seeded again to 
the same crop. Since then nothing has been done with this 
plat, except to cut the alfalfa two or three times a season and 
apply it as a mulch about the trees. The mulch obtained in this 
way has been considerably more than was needed to keep down 
the growth immediately around the trees, and some of it, there­
fore, has been hauled away. As the mulched area enlarges, 
however, this condition will not continue. The relative value 
of the various crops, as indicated by the growth of the trees, is 
shown in Table IV. 
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TABLE IV.-INFLUENCE OF COVER CROPS ON TREE GROWTH. 

(YOUNG ORCHARD.) 

(Average increase in trunk girth, first 5 years, in Expt. 333.) 

103 

COVER CROP. Rank. 

1 a Medium red clover .................. . 
2 b Mammoth red clover ................. . 
2 a Alsike ............................. · .. 
2 b Crimson clover . . . . . . . . . . . . . . . . . . . . . . . 
3 Hairy vetch ........................ . 
4 a Cow peas ........................ : .. . 
4 b Soy beans .......................... . 
5 Oats and peas ....................... . 

~ i\11i~t-. '. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
8 Rape .............................. . 
9 Buckwheat ......................... . 

10 Alfalfa ............................. . 

Inches. 
3.82 
3. 73 
3.78 
4.34 
4.42 
3.94 
4.18 
4.28 
4.07 
4.42 
4.27 
4.58 
5.09 

Per cent. 
183.65 
192.28 
204.32 
245.40 
245.56 
175 .11 
201.94 
235.16 
233.91 
238.92 
239.89 
237 .30 
306.63 

12 
11 

9 
3 
2 

13 
10 

7 
8 
5 
4 
6 
1 

Here again, it will b~ noted that the mulched and untilled 
trees are distinctly superior to the others in their growth. Also, 
it is shown that alfalfa can be safely and satisfactorily used, in 
a young orchard at least, when its growth is prevented from 
competing directly with the tree roots by means of a mulch. 

For use as a permanent cover and as a basis for a mulch, 
alfalfa is thus shown to be very satisfactory. Its power of 
nitrogen fixation and its perennial habit are much in its favor,. 
when used as stated above, but its strong affinity for moisture 
and also for soil nitrogen would suggest caution in using it in 
direct competition with the roots of the trees. More work is 
needed on this point, however, and much more work is needed 
on the relative values of various plants for permanent orchard 
covers and mulches, and on the best methods of handling them. 
Almost nothing has been done along the latter line. Hairy 
vetch, as noted above, has many of the qualities most needed 
for this purpose, but definite and comparative data on it thus 
far are lacking. 

Among the annual covers and those used along with tillage, 
the best tree growth has been made in connection with hairy 
vetch. This is not surprising when we remember that it fur­
nishes nitrogen and has a very low demand for moisture,-two 
of the most important requisites for a plant to be associated 
with trees. The surprising moderation of its moisture draft, 
in comparison with other crops, can be seen readily in the fur­
row slice, when these plats are crossed with the plow. We 
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frequently observed that the soil under the rye and alsike plats 
was practically dust dry, while that under the adjacent vetch 
was turning up almost too wet for plowing. Under such condi­
tions, the ordinary clovers have proved to be about intermediate 
in the moisture content of their soils, with the advantage some .. 
what in favor of the crimson,-especially after seed formation 
had begun, with its accompanying check on vegetative growth,­
while the conditions under the frost-killed annuals were more 
nearly like those under the vetch. 

The importance of these differences in moisture can be appre­
ciated when it is remembered that in the average soil it is only 
the moisture in excess of 8 or 10 per cent that is available to 
plants. On some of these plats, therefore, the trees were evi­
dently practically in a state of drought, while those on the vetch 
and similar plats were almost too well supplied with moisture. 

In the present experiment, crimson clover has come next to 
vetch in its relation to tree growth. This again is not surpris­
ing, but the low position of the mammoth and medium red 
clovers is wholly unexpected, since they seem to be very much 
like the crimson clover in their more important characters. It 
seems quite probable that the growth deficit · on the latter plots 
is due to some unfavorable feature of the immediate soil con­
cerned, rather than to any action of the clovers themselves, 
because even their growth has not been very satisfactory until 
the last two seasons. It is also possible that the greater amount 
of winter-killing on the crimson clover plats, which evidently 
reduces the growth and loss of moisture in the spring, may have 
something to do with its advantage. 

In the case· of all the other crops, the present effects on the 
trees are doubtless largely due to their relative influence on the 
moisture supply, which has already been noted as very import­
ant in this orchard, in the discussion of Experiment 331. The 
rye influence has not been as bad as might be expected, probably 
because it was usually sown late,-not earlier than the first of 
September,-and it has always been mowed immediately around 
the trees as soon as it showed any important growth in the 
spring. The cow peas and soy beans, on the other hand, are sown 
some time between June 25 and July 5. The period of cultiva­
tion, therefore, is much reduced for the trees and the cropa 
make a vigorous growth, thus undoubtedly competing rather 
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seriously for moisture and materially checking the fall growth 
of the trees. The gains in nitrogen and humus from these 
crops, therefore, have evidently not yet compensated for their 
apparently unfavorable reductions in the moisture supply. 

The gains with the rape, millet and buckwheat are larger than 
might be expected, and in the case of the latter they may be 
partly due to a slight advantage in location. Here again, we 
may note that our results with this class of crops are not mate-

. rially different from those of Emerson at the Nebraska Station, 
which were published in. 1903 and 1900 in their Bulletins 79 
and 92. These crops are all frost-killed annuals, though the 
rape is much more resistant and usually some of its plants sur­
vive the winter. As a group, therefore, they offer little or no 
competition for moisture in the spring, which is apparently 
much to their credit. Their competition in the fall also, has not 
been so serious in the present experiment as that of the other 
frost-killed crops. 

As winter covers, the millet is the best of the present three,­
chie_fly because of its greater ability to hold the snow,-and the 
rape is the poorest. The latter usually withers away and dis­
appears almost completely during the winter. The buckwheat, 
also, furnishes but little direct protection to the soil, though it 
does seem to exert a mysteriously good influence on the physi­
cal condition of the latter, making it looser, mellower, and more 
congenial to moisture. Its general effect, however, is hardly 
so good as that of millet, and even the latter crop, for the 
average Pennsylvania conditions, does not yet impress the 
writer nearly so favorably as hairy vetch, and possibly crimson 
clover. From present indications, however, and in view of the 
low cost of their seed, either millet, rape, or buckwheat is likely 
to prove much more valuable in many cases than many of the 
plants now sown for orchard covers. 

RESULTS IN ORCHARDS OF EARLY BEARING AGE. 

The next group of results is obtained from orchards ranging 
from 6 to 20 years old, if we begin with the age of the young~ 
est at the start and finish with that of the oldest at present. The 
experiments directly concerned in this group are the first three 
indicated in Table I, and each involves the entire plan shown 
in Figure 1. These experiments were started in 1907, in or­
chards already planted, and hence it was not always possible 
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to get all the conditions as uniform as desired. Such irregu­
larities as are present, however, have been corrected in our 
calculations so far as possible. Owing to some serious attacks 
of "collar-rot" and other diseases also, one of these experi­
m'ents, No. 217, was terminated in 1912 and a similar one was 
started in another section of the orchard. 

The results thus far obtained from these three experiments 
on the yield, growth, average size and color of apples are shown 
in Tables V, VI, VII, and VIII, respectively. The yields, color · 
and average size are given for the five-year period from 1908 
to 1912, inclusive, thus omitting the yields of 1907, which natu­
rally were affected but slightly, if at all, by the treatments of 
the first year. In growth, however, the averages are given for 
the entire six-year period beginning with 1907. The yields are 
obtained by weighing and recording all the fruit from each tree, 
and the growth is determined by measuring all the trees practi­
cally annually at definite points on their trunks. 

The data on average size and color are obtained by the ran­
dom sample method. This means that as the fruit is picked and 
weighed, a sample is taken at random from each basket, the 
samples b~ing of sufficient size to make at least two bushels of 
fruit of each variety from each plat. This sample is weighed, 
counted and carefully examined for amount of color, and the 
average weight and the per cent of color shown by the fruit in 
each sample are calculated from the data thus obtained. The 
averages for each year on all characters except growth are 
brought together and averaged to obtain the present data on 
each experiment. These mean values in turn are averaged in 
each of the present tables to obtain the various "table" aver­
ages shown in them. In the growth tables, the-figures given are 
the average increases in trunk girth for the whole period cov­
ered. The results secured are shown in the following tables. 



STATE POMOLOGICAL SOCIETY. 107 

TABLE V.-INFLUENCE OF CULTURAL METHODS ON YIELD. 

(YOUNG BEARING ORCHARDS.) 

(Average annual yields per acre during last 5 years,.1908-12.) 

I 
Cover 

TREATMENTS, Expt. Tillage. crop. Mulch. Sod. 

Bushels. Bushels. Bushels. Bushels. 
Without fertilization ....... 217 96.0 121.0 174.3 140.1 

218 129.5 110.4 108.5 110.4 
219 21.9 23.6 55.5 19.9 

Average per acre . . ........ 79.1 85.0 112. 7 90.1 
Rank .................... 4 3 1 2 

With manure ............. 217 169.1 151.5 213.0 260.5 
218 155.8 145.2 105.9 115.9 
219 52.3 30.2 59.1 35.0 

Average per acre . . ........ 125.1 109.0 126.0 137.1 
Rank .................... 3 4 2 1 

With complete fertilizer .... 217 170.4 195.3 218.2 {87.7 
218 182.3 133.3 115.3 26.6 
219 47.5 53. 7 44.4 33.5 

Average per acre . . . . . . 133.4 127.6 129.3 115.9 
Rank ........ 1 3 2 4 

TABLE VI.-INFLUENCE OF CULTURAL METHODS ON GROWTH. 

(YOUNG BEARING ORCHARDS.) 

(Average increases in trunk girth, 6 years, 1907-12.) 

Cover 
TREATMENTS. Expt. Tillage. crop. Mulch. Sod. 

Inches. Inches. Inches. Inches. 
Without fertilization ....... 217 9.10 9.69 9.05 8.92 

218 9.89 10.0!) 10.71 8. 78 
219 10.01 8.94 10.87 7.65 

Average gain .............. 9.67 9.57 10.21 8.45 

Gain over sod. . ........... 14.4 % 13.3 % 20.8 % 
Rank .................... 2 3 1 4 

With manure ............. 217 9.88 9.13 9.19 9.06 
218 11.15 10.32 10.52 10.55 
219 11.65 11.20 11. 75 10.06 

Average gain ............. 10 87 10.22 10.47 9.89 

Gain over sod ............. 28.6 % 21.0 % 23.9 % 17 .0 
Rank .................... 1 3 2 4 

With complete fertilizer .... 217 9.58 10.22 10.29 8.51 
218 9.38 9.63 11.25 9.63 
219 11.19 11.37 11.92 10.08 

Average gain •............. 10.05 10.41 11.15 9.41 

Gain over sod ............. 18.9 % 23.2 % 32.0 % 11.4 
Rank .................... 3 2 1 4 

% 

% 
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TABLE VIL-INFLUENCE OFCULTURALMETHODS ON THE SIZE OF APPLES. 

(YOUNG BEARING ORCHARDS.) 

(Average weights of fruit in ounces, 5 years, 1908-12.) 

Cover 
TREATMENTS. Expt. Tillage. crop. Mulch. Sod. 

Ounces. Ounces. Ounces. Ounces. 
Without fertilization ....... 217 4.90 4.82 5.22 4.94 

218 5.68 6.01 6.14 5.68 
219 3.81 3.73 4.74 4.30 

Average size .............. 4.80 4.85 5.37 4.97 

Gain over sod ............. -3.4% -2.6 % 8.04% 
Rank .................... 4 3 1 2 

With manure ............. 217 5.53 4.98 5.42 5.42 
218 6.15 6.26 5.91 5.84 
219 4.63 4.43 4.83 4.56 

Average size .............. 5.44 5.22 5.39 5.27 

Gain over sod ............. 9.5 % 5.03% 8.44% 6.03% 
Rank .................... 1 4 2 3 

With complete fertilizer .... 217 4.85 4.99 5.72 5.41 
218 5.48 6.00 6.44 5.83 
219 4.55 4.27 4.52 4.63 

Average size .............. 4.96 5.09 5.56 5.29 

Gain over sod ............. -.2 % 2.4 % 11.9 % 6.44% 
Rank .............. 4 3 1 2 

TABLE VIII.-INFLUENCE OF CULTURAL METHODS ON THE COLOR OF 

APPLES. (YOUNG BEARING ORCHARDS.) 

(Average per cent of fruit colored one-half or more, 5 years, 1908-12.) 

Cover 
TREATMENTS, Expt. Tillage. crop. Mulch. Sod. 

Per cent. Per cent. Per cent. Per cent. 
Without fertilization ....... 217 71.1 67 .5 77 .1 81.0 

218 76.4 83.2 74.8 76.0 
219 77.5 72.6 82.9 86.2 

Average color ............. 75.0 74.4 78.3 81.0 

Per cent gain over tillage 
alone .................. -0. 7 4.4 8.1 

Rank .................... 3 4 2 1 

With manure ............. 217 64.0 ' 68.8 64.3 68,g 
218 64.5 73.9 69.6 74.7 
219 66.0 74.5 63.3 77.2 

.Average color ............. 64.8 72.4 65.7 73.6 

Per cent gain over tillage 
alone .................. -13.6 -3.5 -12.35 -1.8 

Rank .................... 4 2 3 1 

With complete fertilizer .... 217 64.6 64.6 69.7 72. 7 
218 74.7 75.7 69.6 70.0 
219 70.0 71.6 74.2 77.3 

.Average color ............. 69.8 70.6 71.2 73.3 

Per cent gain over tillage 
alone .................. -6.9 -5.8 -5.1 -2.2 

Rank .................... 4 3 2 1 
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These results are naturally much more complicated than those 
in the recently planted orchards considered above. The differ­
ences also are less distinct and much less uniform in their trend 
in many cases, and the relative values of the several treatments 
are more variable in the different soils and localities. Part of 
this variability is doubtless connected with the natural unsteadi­
ness, in yield especially, that is generally characteristic of trees 
in their early stages of bearing. The extent and importance of 
the latter influence, however, can only be determined by fur­
ther results and perhaps by additional experiments. 

But notwithstanding the present difficulties, a few points are 
fairly clear. In the first place, it may be noted that the sod 
treatment has uniformly resulted in the poorest growth and 
the best color of any of the treatments. This is doubtless 
chiefly due to its usual accelerating influence on maturity. On 
yield thus far, sod has usually exerted a stimulating influence, 
a fact which is especially noticeable when it occurs in connec­
tio1;1 with manure. The exceptionally high average in this sod 
manure treatment, however, can be traced primarily to the un­
usual yields in Experiment 217, as in the other two experiments 
it is a notable fact that four out of six of the other treatments 
with manure are against this average. The same is true of the 
sod average obtained in the series without fertilization, as 
shown in Table V. 

The present yield benefits from sod, moreover, are evidently 
being secured primarily as a result of mild injury, as is shown 
by the fact that the sod trees are making the least growth of 
any of the treatments, and in the series receiving commercial 
fertilizer they are also showing the lowest average yield. Grass 
sod growing over tree roots, therefore, must generally be con­
sidered as an objectionable treatment. 

THE CROP VALUE OF A MULCH. 

In terms of fruit, it will be noted in Table V that our annual 
mulch applications alone have given an average increase of 
about 35 bushels of apples in two of the experiments, and have 
resulted in no gain over sod in the third. These differences 
might be greater if the trees were larger and in another experi­
ment on older trees, as shown in Tables IX and XII, it will be 
observed that the mulch has given a maximum annual gain of 
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76 bushels per acre for the last four years. In the absence of 
fertilization during thr~e of those years, the average annual 
g:iins from the mulch were 22 bushels per acre, which also hap­
pens to be the average shown by it for all three of the experi­
rnrnts in Table V. 

\Vhen fertilization has been added in these "adolescent" or­
chards, however, the benefits from the mulch have usually been 
rr<lnced, and .in the presence of manure they have disappeared 
eutirely: so far as the average yield is concerned. In other 
words on these medium sized trees, the three-ton mulch of 
str:lw or other extra material has apparently been heavy enough 
tc: interfere somewhat with the action of the manure. This 
interference has been less with the commercial fertilizers, es­
J't"dally in the case of growth, and it does not appear at all in 
F.v.periment 221, as shown later. _ 

From the present data, therefore, it appears that such a 
mulch as· we are using can not be relied upon for annual gains 
of more than 20 to 35 bushels of apples per acre in the younger 
orchards, and not_ more than 75 or 8o bushels in those more 
mature. From this, it is evident that one is restricted to the use 
of relatively cheap materials in maintaining the mulch, if it is 
expected to show a definite profit. Where the materials for it 
can be grown between the rows, or can be obtained in such form 
as swamp hay, buckwheat straw, or possibly damaged straw of 
other kinds, its use seems to be practical in many cases, though 
not in all. 

We have grown a great abundance of material for an initial 
mulch by using rye between the rows of 5-year-old trees. This 
is followed by a more or less permanent cover of white and red 
clover, supplemented with hairy vetch. The latter plants are 
used to maintain the mulch until driven out by grass or less 
desirable forms, whereupon the interspaces may be re-tilled and 
reseeded to leguminous plants. 

As compared with the other treatments in these experiments, 
it will be noted that the mulched trees are usually retaining 
their superiority in everything but color of fruit. Their margin 
is considerably smaller, however, than that in the recently 
planted orchards discussed earlier, and in a few cases it dis­
appears entirely in favor of some of the tillage treatments. The 
latter cases are found chiefly in the heavy soil of Experiment 
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218, which is rather unexpected because this soil is almost the 
same as that in our Experiments 331 and 333 above, in which 
the mulch has proved very satisfactory. 

Incidentally it may be noted that thus far the tillage and 
cover-crop treatment has surpassed the mulch in but a single 
average and that is the rather surprising one of color when used 
in connection with man'ure. . In a few other individual cases, 
especially in Experiment 218, the cover crops have also ex­
celled slightly in -certain other characters. In general, however, 
with the exception of Experiment 218, the mulch treatment has 
proved very satisfactory for orchards of the early bearing age, 
when the cost of materials is not too high. 

THE VALUE OF COVER CROPS. 

Just as in the very young orchards considered above, cover 
crops here again have largely failed to come up to expectations. 
In yield, as compared with tillage alone, they have shown a 
couple of 25-bushel increases,-both in Experiment 217. In 
practically all other cases, however, their gains either have been 
very small or totally lacking, with the results favoring the other 
treatments. 

These results again may be connected with local conditions, 
to some extent, and also with the unsteadiness and youth of 
the trees, though the exact importance of these influences is 
not at all certain. In two of the older orchards, particularly in 
Experiments 221 and 338, the benefits from tillage and cover 
crops together have seemed to be q~ite important,-amounting 
to about 122 bushels per acre annually as compared with sod 
in the latter case. Just how much of this is due to the cover 
crop, however, can not be determined from the particular com­
binations that are under comparison in those experiments. 

On the other hand, the present series do contain comparisons 
bearing directly on the value of cover crops; they give the aver­
age annual returns for 5 years from three experiments on three 
markedly different soil types, and their results are certainly 
not without significance. These results indicate that many or­
chards, and especially those in the early stages of bearing, are 
not likely to be materially benefited by the addition of cover 
crops. Where the humus is very deficient, however, and per-
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haps in older and more mature orchards, cover crops may be 
expected to give better results. 

Other matters, such as the relation of cultural methods to 
fertilizer response or utilization, the influence of fertilization in 
reducing the differences between the various cultural methods, 
the relative value of manure and of our commercial fertilizer 
in connection with the different treatments, and something of 
the relation between soil type and the response to all these 
treatments, might also be considered here if space permitted. 
They can be determined fairly well by examining the tables 
themselves, however, and some of them will be referred to 
briefly in connection with certain results that appear later. 

RESULTS FROM MATURE ORCHARDS. 

One of the following orchards can hardly be considered ma­
ture, since it is now only IO years of age, but it is considered in 
Table IX along with the 24-year-old trees of Experiment 338 
because the experiments are of the same type and they thus 
admit of brief er treatment. These two experiments, 336 and 
338, are what we have called "combination experiments" be­
cause they involve two distinct series of questions,-one on 
fertilizers and the other on cultural methods. Only the latter 
series is considered in Table IX, and the treatments correspond 
with Nos. IV, VII and X of the general plan shown in Figure 1. 

No fertilization has been used on the present plats except once 
(in 19u), when a commercial fertilizer analyzing about 6-10-6 
was applied uniformly over all the treatments at the rate of 
about 600 pounds per acre. The results from these two experi­
ments on the four characters of yield, growth, size and color, 
are as follows : 
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TABLE IX:-INFLUENCE OF CULTURAL METHQDS ON YIELD, GROWTH, 

SIZE AND COLOR IN APPLES. 

(Annual yield per acre and total growth increases, 1908-12, and average size and color, 
1909-12.) 

Yield Inc. in Growth 
, Expt. Expt. Total increase tree increase 

336. 338. yields. over girth. over 
sod. sod. 

Bushels. Bushels. Bushels. Per cent. Inches. Per cent. 
Cover crop ................. 47.8 312.9 1142.0 72.5 8.33 41.4 

Mulch ..................... 57.0 266.4 1030.2 55.6 7.30 23.9 

Sod ....................... 23.1 190.2 662.4 - 5.89 -

Size .Color 
Average Average Average increase Average increase 

size size size. over color. over 
in 336. in 338. sod. tillage. 

Ounces. Ounces. Ounces. Per cent. Per cent. Per cent. 
Cover crop ................. 6. 77 4.24 5.50 12.0 62.0 -
Mulch ..................... 6.48 4.06 5.27 7.3 69.9 12.7 

Sod ....................... 6.01 3.82 4.91 - 74.4 20.0 

These results show greater benefits from the tillage and 
cover-crop t,reatment than any of the experiments thus far 
considered. In every character except color, this treatment 
here shows very decided gains over sod alone, and with one 
additional exception it is also surpassing the mulch by consid­
erable margins. In these cases, as compared with sod, the 
cover-crop trees are making 41 % better growth and are show­
ing 72% better yields, which amounts in the latter case to more 
than 122 bushels per acre annually in Experiment 338. The 
fruit also is 12% larger. As against this, the sod fruit is 20% 

higher in color. The superiorities and deficiencies of the sod 
in comparison with the mulched trees are similar, but with 
smaller differences, and as usual, in the younger orchard, the 
mulched trees are again showing the highest yields of any treat­
ment by about 10 bushels per acre annually. 

These results are likely to be considered much more "ortho­
dox" than those in the three earlier experiments, because they 
are more nearly in line with most of the current opinion. The 
other results are more extensive, however, and are just as truly 
the responses of the trees involved. It is evident, therefore, that 

8 
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the success or failure of the various cultural methods is also 
closely dependent upon local conditions, just as already found 
to hold true with fertilization. 

As already noted also, it is not practicable in the present 
cases to determine just how much of the credit is due to the 
cover crops and how much to the tillage. But in view of the 
rather unfavorable results from cover crops in the direct com­
parisons above, the present benefits can hardly be largely or 
positively credited to them without more definite evidence. 

RELATIVE COMMERCIAL QUALITY OF THE FRUIT. 

Assuming that commercial quality in apples is largely deter­
mined by the size and color of the fruit, it would seem to be 
almost a triple tie for the leading place between the various 
treatments here. This is on account of the fact that the gains 
in one character are usually off set by deficiencies in the other 
and vice versa. If there is any material advantage, it is prob­
ably with the mulch, since the size of its fruit appears to be 
satisfactory and its color is distinctly higher than that of the 
cover-crop fruit. On the same basis and assuming equal sound­
ness and perfection, the mulched fruit in Experiments 217 to 
219 would also doubtless be ranked first in commercial quality 
in about two-thirds of the cases, or in about six of the nine 
opportunities for comparison. Incidentally, the high average 
size generally shown by the mulched fruit, when the crops are. 
not excessive, is clear evidence of the excellent moisture-con­
ser-xing ability of a good mulch and this also has been thor­
oughly demonstrated experimentally. 

Thorough and proper tillage will likewise conserve moisture 
very satisfactorily, but its action on the color of the fruit is 
quite similar to that of too much nitrogenous fertilizer,-the 
result in either case being a gray and unsightly color, instead of 
a rich red, which greatly detracts from its salable qualities. 
Other characters, however, such as full development in size 
and a normal period of ripening, are also very important in 
securing the best dessert and keeping qualities, and where the 
tilled fruit can excel distinctly in these respects it may often 
more than overcome its usual deficiencies in color. In this 
connection also, the relative keeping quality of the fruit is evi­
dently of much importance and _definite and extensive compari-
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sons of average fruit from the different treatments are needed 
to determine their relative influences on this important char­
acter. As yet, however, the facilities have not been sufficient to 
get this accomplished. 

RESULTS FROM THE FASSETT ORCHARD. 

This orchard is fully mature, since its age, as shown in Table 
I, is now 40 years. Its results, therefore, should be typical of 
orchards in the fully mature class. Our experiment here was 
started in 1907, and the treatments involved are those numbered 
IV to IX in the general plan shown in Figure I. The other 
treatments in this plan were omitted because of limitations in 
the experimental area available. 

The results of the present treatments in respect to the four 
characters under consideration are shown in Tables X and XI. 
The yields are given for four years only, excluding the first two 
years instead of only the first one in this case, so as to allow 
the same number of full and off years to each treatment. This 
is desirable in the present experiment because of the marked 
alternations in bearing that have developed in some of the plats, 

· with their full crops not all coming on the same years. The 
trees here are set at the rate of 27 to the acre. 

TABLE X.-INFLUENCE OF CULTURAL METHODS ON YIELD AND> GROWTH· 
EXPERIMENT 221. 

(Annual yields per acre, 1909-12 and the aver-age growths, 1907-12.) 

AVERAGE YIELDS, 4 YEARS. GROWTH, 6 YEARS. 

TREATMENTS. 

Tillage and I Sod Tillage and I Sod 
cover crop. I mulch. cover crop. mulch. 

Bushels. Bushels. Inches. Inches. 
Without fertilization ........ . 345.9 322.8 5.39 3.19 

Gain over mulch ............ . 23.1 2.20 
Relative gain ............... . 7.2% 69.00% 
Rank ...................... . 1 2 1 2 

With manure ............... . 382.5 513.5 6. 72 4.26 

Gain over lowest ............ . 131.0 2.46 
Relative gain ............... . 34.2% 57 .70% 
Rank ...................... . 2 1 1 2 

With fertilizer .............. . 372.5 438.9 6.06 4.16 

Gain over lowest ............ . 66.4 1.90 
Relative gain ............... . 17.8% 45.60% 
Rank ...................... . 2 1 1 2 
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TABLE XL-INFLUENCE OF CULTURAL METHODS ON SIZE AND COLOR. 
EXPERIMENT 221. 

(Average weights and color of fruit, 1907-12.) 

----

EXPERIMENT 221. AVERAGE SIZE. AVERAGE COLOR. 

Tillage and 

i 

Sod Tillage and 

I 
Sod 

TREATMENTS. cover crop. mulch. cover crop. mulch. 

Per cent. Per cent. 
Without fertiliootion ......... 4. 79 oz. 5.22 oz. 68.0 79.9 

Gain over cover crop alone .... - 9.0 % - 11.9 
Rank ....................... 2 1 2 1 

With manure ................ 5 .45 oz. 5.33 oz. 65.9 72.6 

Gain over cover crop alone .... 13.8 % 11.3 % -2.1 4.6 
Rank ....................... 1 2 2 1 

With fertilizer ............... 5.16 oz. 5.37 oz. 68.9 73.1 

Gain over cover crop alone .... 7.7 % 12.1 % 0.9 7.5 
Rank ....................... 2 1 2 1 

Taken as a whole, these results show a rather marked dis­
tribution of the honors,-neither method showing a uniform 
superiority over the other in all characters. The mulched fruit 
as usual is superior in color. It is also leading in average size, 
in two cases out of three, and its deficiency in the third is so 
slight that its general superiority in color would probably entitle 
it to rank first throughout in respect to commercial quality. 

On the other hand, we find that here, as in the other mature 
orchard, the trees receiving the tillage and cover-crop treatment 
are making uniformly the largest growth. Whether or not this 
is also the best growth for trees of this age is less certain. 
There are some indications that the two plats receiving fertiliza­
tion in addition to tillage and cover crops, are now making 
rather too much growth for best results in yield, which is natu­
rally the important item in a mature orchard, and in it unneces­
sary growth is objectionable. 

In the absence of fertilization, the cover-cropped trees are 
now excelling the mulch in yield by about 23 bushels annually, 
and this margin would be materially increased if the yields for 
the entire period were included. This superiority is very decid­
edly reversed, however, when fertilization is added to both 
treatments. Under the latter condition, the mulched trees are 
g1vmg better annual returns than any combination involving 
tillage and cover crops that we have tested thus far. Their 
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yields also, have been much steadier than those of the other 
treatments, . as shown in the following table, which gives the 
annual yields from 1907 to 1912, in bushels per plat of about 
an acre. 

TABLE XII.-INFLUENCE OF CULTURAL METHODS, WITH AND WITHOUT 

FERTILIZATION, ON STEADINESS OF YIELD. 

(Yields in bushels per acre annually, in Experiment 221.) 

TREATMENT, I 1907. I 1908. I 1909. I 1910. I 1911. I 1912. I :Ff!:~ 
Bushels. Bushels. Bushels. 

Mulch and manure .. 84 215 493 

Cover crop& manure 117 145 493 

Mulch & fertilizer . . 38 199 409 

Cover crop and fer-
tilizer ........... 129 122 639 

Cover crop alone ... 23 467 195 

Mulch alone . ...... 29 221 215 

Bushels. Bushels. 
526 621 

216 612 

560 370 

118 573 

505 202 

391 246 

Bushels. 
413 

188 

416 

161 

481 

439 

Bushels. 
513.5 

382.5 

'433_9 

372. 

345. 

322. 

5 

9 

8 

In the presence of fertilization in this orchard the differences 
in steadiness of yield between the mulched and tilled trees are 
very striking. The tilled trees on the one hand are showing a 
regular and distinct. off year, while those receiving the mulch 
have shown steady increases in yield up to about 600 bushels 
per acre, which· is followed by a decrease of only about 200 

bm,hels. The off year, therefore, has not yet been eliminated 
entirely, but its influence has been greatly reduced. At the 
present time, the average deficit on the tilled and fertilized 
trees in this experiment is practically represented by the losses 
in their off years. 

The fundamental cause of this difference is very important. 
Practically it appears that the chief difference in treatment lies 
in the fact that the tree roots are materially disturbed in one 
case and not in the other. Strange to say, this disturbance does 
not seem to have injured the growth, but it, or some other influ­
ence not yet recognized, has evidently reduced the yields very 
materially. The harmful effect on yield that regularly accom­
panies too much pruning of the tops of apple trees is now 
widely recognized. There is therefore reason to believe that 
similarly harmful effects may be associated with any regular 
and material pruning of the roots. 
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These and other relatively unfavorable results with the ordi­
nary methods of orchard tillage suggest the advisability of shal­
lower plowing over tree roots,-not deeper than four inches at 
the most,-and where the conditions permit, it would seem 
advisable to displace the plow entirely, either with a double­
action disc or cutaway harrow, or with a satisfactory mulch. 

IS FERTILIZATION MOST EFFECTIVE ON TILLED OR UNTILLED 

TREES? 

Judging from the Fassett experiment alone, one would 
answer this question positively in favor of the latter trees. In 
Table X, for example, the addition of manure to the tillage and 
cover-crop treatment has resulted in a gain of only 37.6 bushels 
per acre, while the corresponding gain from its addition to the 
mulch is 190.7 bushels or over 5 times the gain secured by 
manuring the tilled trees. With the commercial fertilizer simi­
larly, the gains from its use on the tilled trees are but 27.6 bush­
els annually, while the corresponding gains are rr6.r bushels 
on those receiving the mulch. These cases are, therefore, evi­
dently on the side of greater efficiency from the fertilization 
applied to untilled trees, and incidentally it may be noted that 
the thinner mulch under these larger trees shows none of the 
interference with fertilization noted above in the experiments 
of Table V. 

Similar inference may be drawn from the large benefits 
obtained from fertilization in our untilled fertilizer experiments 
in the Johnston and Brown orchards,* as compared with the 
smaller benefits obtained in other similar experiments involving 
tillage. Such comparisons, however, are naturally much less 
direct and less exact than those in the Fassett orchard. 

In Table V, on the other hand, with the exception of manure 
on sod, we find that the largest increases in yield have regularly 
come from the fertilization applied in connection with tillage, 
and the differences are especially marked in Experiments 217 
and 218. In Table VI, ·similar results are apparent in regard 
to growth,-the most striking gains from fertilization in this 

* The fertilizer experiments in these orchards are discussed in the 
paper preceding. 
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case being shown by the tilled trees of Experiment 219. The 
benefits from fertilization, therefore, are by no means confined 
to untilled trees, and in some cases its utilization is evidently 
better when accompanied by some cultivation. 

The exact conditions associated with these different kinds of 
response have not yet been determined, and this is one of the 
important questions intended for further study, by chemical 
and physical means, as soon as the necessary facilities are avail­
able. 

THE RELATIVE IMPORTANCE OF FERTILIZATION AND CULTURAL 

METHODS. 

Throughout these experiments, and especially in the older 
orchards, the importance of fertilization has been quite appar­
ent. In most of the results from Table V on, it will be observed 
that the addition of fertilization, either in manure or in com­
mercial form, has largely overcome or neutralized the differ­
ences developed by the various cultural methods when used 

· alone. In some cases, also, it has even distinctly reversed the 
latter differences. Similar, though not exactly analogous data,. 
bearing on the same general question, may be obtained from 
the Johnston experiment by comparing the yields produced on 
its cultural-method plats with those obtained on certain of its 
plats receiving fertilization. 

The figures resulting from this comparison are shown in 
Table XIII. As already noted in connection with Table IX, 
the cultural-method plats in this experiment have received one 
uniform application. of fertilizer, the application being made in 
1911. This has not yet influenced the yields very materially, 
with the possible exception of the mulched trees in 1912, but 
the annual differences for the three preceding years are also­
given, thus permitting any further comparison that may be 
desired. The sod here is not especially heavy, owing to the· 
practically complete occupation of the ground by the trees. 
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TABLE XIII.-RELATIVE INFLUENCE OF CULTURAL METHODS AND FERTI­
LIZATION ON YIELD. 

(Annual yield per acre, during four years, 1909-12, in Experiment 338.) 

TREATMENT. 

Sod ......................... 
Sod mulch ................... 
Tillage and cover crop ........ 

Sod plus phosphate and potash 
Sod plus nitrogen and phosphate 
Sod plus manure ............. 

Annual yields 
per acre. 

Bushels. 
190.2 
266.4 
312.9 

277.6 
542.0 
637 .0 

Annual gain 
over sod. 

Bushels. 
-
76.2 

122.7 

87.4 
351.8 
446.8 

Annual gain 3 
years. 

Bushels. 
-
22. 

100. 

123. 
451. 
390. 

In the present table, it will be noted that sod alone has given 
a four-year average yield of 190 bushels per acre. The addition 
of the mulch has raised this average by 76 bushels, and the sub­
stitution of tillage and cover crops has raised it still further to 
a gain of nearly 123 bushels per acre, which is the maximum 
gain obtained thus far in our experiments, from the latter treat­
ment. 

In the latter half of the table, however, we find that the addi­
tion of phosphate and potash to sod, without any cultivation. 
has resulted in an average gain of 87 bushels per acre, while 
the addition of nitrogen and phosphates has given an increase 
of about 352 bushels, and manure now shows the enormous gain 
over sod alone of more than 446 bushels per acre annually. 
These latter increases are thus about 3 or 4 times as great as 
the best of those obtained from modifications in cultural meth­
ods alone. 

These and other results already given indicate that in many 
cases the character of the fertilization is of greater importance 
than the particular cultural method followed. This is not 
always true, however, and before doing any extensive fertiliz.:. 
ing of orchards, a preliminary local test on the general plan 
described in the accompanying report on this subject is always 
recommended. Similarly, before making any radical changes 
in a cultural method, it is always advisable to give the proposed 
change a careful tdal on a typical portion of the orchard; unless 
one already has undoubted evidence of the value of the change 
for his particular conditions. 
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SUMMARY. 

(a) Experiments in Orchards Recently Planted. 

(I) In this group of experiments the untilled and mulched 
apple trees have uniformly made a better growth during their 
first five years than any of the trees receiving the usual orchard 
tillage and cover crops. These results are similar to those 
reported from the Ohio Station, in their Bulletin 171, page 207. 

( 2) As compared with clean tillage alone,-followed by 
weeds or other natural growth,-the addition of cover crops 
has not yet resulted in any material gain. In certain cases, they 
have even appeared to check the growth of the tt1ees somewhat. 
These and the results immediately following are similar to those 
reported from the Nebraska Station in their Bulletins 79 and 92. 

( 3) The addition of vegetables or other tilled intercrops, 
when accompanied by proper fertilization, has not materially 
reduced the growth of the trees, as compared with other tillage 
methods. In one case the accompanying growth was slightly 
better than that of the adjacent trees receiving tillage and the 
usual midsummer cover crops. 

( 4) Considerable variation has appeared in the value of 
cover crops, as measured by their effects on tree growth. Thus 
far. hairy vetch and crimson clover have proved-best among the 
leguminous covers, and millet, rape and buckwheat have been 
best among the non-leguminous. Their influence on the mois­
ture supply, in both fall and spring, often seems to be more 
important than their relations to humus and plant food. 

(S) Alfalfa for five years has proved very effective as a 
. mulch producer and as a permanent orchard cover, when its 
growth is prevented from competing directly with the tree 
roots. The exact effects of the latter competitio~ and the 
relative values of alfalfa and certain other plants as permanent 
orchard covers have not yet been fully determined. 

( 6) In general, moisture conservation appears to be more 
important than applications of plant food in the case of young 
trees, though the latter may also be of value sometimes. For 
this reason, a good mulch of str3:wy manure, wherever avail­
able, is likely to be one of the best possible treatments for stim­
ulating growth and vigor in trees of this class. 

\ 
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( b) Experiments in Orchards of Early Bearing Age. 

The results in this group of experiments are somewhat less 
clear and less uni form in their trend than those in the other 
orchards. In general, however, the following points have been 
fairly well demonstrated: 

(7) In the group of early-bearing or "adolescent" orchards, 
the treatment involving sod alone has resulted uniformly in the 
least growth and the most highly colored fruit of any of the 
treatments. It also has usually exerted some stimulating influ­
ence on the yields. The latter effect is apparently secured pri­
marily as a result of mild injury while the former is probably 
chiefly due to 'the hastening of maturity. The growth of grass 
directly over tree roots is usually objectionable because it offers 
an undesirable competition for soil nitrates and moisture. 

(8) This competition can be satisfactorily eliminated by 
means of a good mulch,-one involving about three tons of veg­
etation per acre annually, or once in two or three years on· the 
younger trees. The addition of such a mulch to the ordinary 
sod treatment has increased the average yields by about 20 to 
35 bushels per acre annually in the younger orchards, and it has 
given a maximum annual gain of 76 bushels in one of the older 
orchards. 

( 9) Assuming that the above gains represent the approxi­
mate crop value of a three-ton mulch, it is evident that relatively 
cheap materials must be available, if the mulch is to show a 
definite profit. A rye cover crop grown between the rows will 
usually give a very satisfactory initial mulch around the trees, 
and this can then be maintained for a considerable period by 
growing leguminous or other less active permanent covers in 
the unmulched areas. 

(IO) In the "adolescent" orchards, the addition of fertiliza­
tion, with manure especially, has generally resulted in smaller 
increases on the mulched areas than on the other treatments. 
This condition is reversed in the older orchards, however, thus 
indicating that the apparent interference in the younger or­
chards may be due to too thick a mulch. In general the mulch 
treatment has compared very favorably with the other treat­
ments in nearly every point considered, but ample protection 
against mice must be provided, wherever this treatment is used. 
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( 11 ) In the present group of orchards, tillage alone and 
also tillage with leguminous cover crops have usually been sur­
passed by the mulch treatment, though in one experiment they 
have excelled in most respects. The addition of cover crops 
here also has not yet shown any material gain over plain tillage 
followed by weeds or other natural growth. These results may 
not apply generally, and cover crops may often be expected to 
show a profit in more mature orchards or in soils that are 
especially deficient in humus, but thus far they have shown no 
important crop value in the present experiments. 

( c) Experiments in Mature Orchards. 

( 12) In most of the experiments in the more mature or­
chards, the tillage and cover-crop treatment has proved better 
than the other methods of soil management, in respect to yield, 
growth and average size of fruit. Its chief deficiency has been 
in color of fruit, in which it has been regularly surpassed by 
the other treatments. It is impracticable from the comparisons 
available, however, to determine how much of the present bene­
fits are due to tillage and how much to the cover crops. 

( 13) On the assumption that the relative commercial qual­
ity of the fruit is determined chiefly by its average size and 
color, it appears that the mulched fruit generally ranks highest 
in this character, with that on the cover crops usually following 
closely. Full development in size, as well as a normal period of 
ripening, is also of much importance, especially in securing the 
best dessert and keeping qualities. Where the tilled fruit can 
show material advantages in these respects, it may often more 
than compensate for its customary deficiencies in color. 

( 14) In the fully matured orchards, the tillage and cover­
crop treatment alone has proved superior to sod mulch alone in 
yield and growth. When fertilization is added to both treat­
ments, however, the situation is reversed as to yield, and prob­
ably also as to growth, although the larger growth is occurring 
on the tilled trees. The latter is rated lower because too much 
growth is undesirable in trees that are fully mature. 

( 15) In the Fassett orchard especially, the yields on the 
mulched and fertilized trees have been much steadier than those 
under any other treatment. The results on these plats show a 
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practical elimination of the off year during a period of five 
years. The chief difference in treatment between these trees 
and those receiving tillage, cover crops and fertilization, seems 
to consist in the fact that the roots are regularly and materially 
disturbed in the latter case and not in the former. This sug­
gests the general advisability of shallower tillage over tree roots, 
with the possible displacement of the plow entirely wherever 
soil conditions will permit. 

( 16) In these experiments, fertilization has often proved 
more efficient on unfilled trees than on those receiving tillage. 
There are some notable exceptions to this, however, especially 
in Experiments 217 and 219. The benefits from fertilization, 
therefore, are evidently not confined to untilled trees and in 
some cases the applications are evidently utilized better when 
accompanied by some cultivation. The exact conditions asso­
ciated with these different responses have not yet been deter­
mined. 

( 17) In the majority of cases, in these experiments the 
addition of fertilization has largely neutralized the differences 
shown by the various cultural methods when used alone. In 
some cases also it has even reversed the cultural differences. 
These and other results indicate that proper fertilization is 
often more important than the cultural method. No important 
change in local practice should be made, however, until one has 
clear evidence of the value of the change for the particular 
conditions involved. 

Question. What did you use for the intercrop? 
Prof. Stewart: Corn, potatoes, mangel wurzels, peas and 

beans. 
Ques. Then you put a cover crop in afterwards? 
Prof. Stewart: Yes, the difference is, this cover crop is 

seeded quite late, usually along in September, so that its moist-· 
ure draft is less, and it has been usually a mixture of crimson 
and red clover; that is, a leguminous cover crop. 

Ques. Did you use any phosphate with the intercrop? 
Prof. Stewart: We fertilized for the intercrop to a certain 

extent, just a moderate fertilizer for the crop. 
Ques. What kind of soil is that which the experiment is on? 
Prof. Stewart: It is a rather heavy limeston~ clay loam. It 

is one of those limestone soils in which you would have to go a 
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good many feet to get a well, so that the water table is quite low. 
It is excellently drained. 

Ques. May I ask, Do you maintain the clean tillage during 
the entire season? 

Prof. Stewart: This clean tillage is stopped in the middle or· 
latter part of July, just as the tillage is stopped on the plats 
receiving cover crops, so that the difference will essentially be 
that in one case we have merely the natural growth, weeds, and 
so on, following the cessation of tillage, and in the other case 
we have a definite cover crop. 

Ques. What I learn from this mulch system on your land is 
that the trees respond to it better than they do to tillage, and 
that more moisture is conserved by the mulch than by the till­
age? 

Prof. Stewart: Yes, there isn't the slightest doubt about that 
point, because we made the moisture determinations this fall 
very carefully and thoroughly and under almost ideal condi­
tions. We took them about the 10th of September, after one of 
the most severe drought periods that we have experienced in 
recent years. It was a severe test on the different cultural 
methods. It was, however, a comparison of the moisture con­
ditions about six weeks, or even eight weeks, after the tillage 
had stopped, you understand. In other words, we compared the 
moisture conditions on the tilled plats at the close of the active 
season with the moisture conditions under the mulch treatment 
at the same time. We found that the moisture content under 
all of the tillage systems ran from about five to eight per cent of 
moisture in the surface foot of soil. It was almost dust dry. 
In other words, it contained about five to eight per cent of 
moisture, but trees can hardly extract moisture from soil below 
seven or eight per cent, so that most of those trees were existing 
in a state practically of complete drought. At the very same 
time we found that under the mulch there was 17 to 18 per cent 
of moisture. The soil was quite moist to the touch. The 
optimum, or the best moisture content possible in that soil is 
20%. We had 17 to 18%. This means that even at the end 
of a very trying period we had 85 to 90% of the best possible 
moisture content surrounding the roots of the mulched trees. 
while those under tillage were practically in a state of drought. 
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Ques. How large a surface does your mulch cover? 
Prof. Stewart: We attempt to keep it out over the majority 

of the root area-moving it out as the roots extend. 
Ques. Will you tell us again in detail how that mulch is 

applied and how expensive it is? 
Prof. Stewart: In a bearing orchard we attempt to apply 

about three tons of vegetation annually, to maintain the mulch, 
besides what is grown naturally in the orchard. Now in some 
cases that amount of mulch is out of the question, as you simply 
cannot obtain that amount of vegetation. But any kind of vege­
tation will do. We use buckwheat straw, swamp hay and any 
kind of damaged straw we can get hold of. You might use 
potato tops, or anything of that general sort, or you might grow 
a lot of mulching material by the use of some of the coarser 
millets, on relatively moist land that would be of little use for 
anything else. 

Ques. What was the condition of the fertility before the 
operation? 

Prof. Stewart: Well, it was rather poor in this field. The 
fertility in this soil was quite low. So we expected the addition 
of fertilization would be of value, but as a matter of fact it was 
much overshadowed in importance by the moisture. Moisture 
is of much more importance to young trees than the addition of 
plant food. 

Remark : The tree needs its moisture in the growing season, 
and probably that cultivated plot had lots of moisture while the 
cultivation was going on. In September the growing of the 
apple tree is done. What little growth it makes then is the 
ripening up of fruit buds. 

Prof. Stewart: Yes, but the point was this,-that the growth 
of the tilled trees has been regularly checked much earlier in 
the season than the growth of the mulched trees, with the net 
result that the latter trees are now a fourth to a third larger. 
In your climate you might have to lighten up the mulch or do 
something else that would be different, though it is usually the 
dry tr-ee that is injured by winter, rather than the one that is 
plentifully supplied with moisture. We want our young trees 
to continue growing. We want to get a tree in as few years as 
possible that will be ready to bear fruit. We don't want to get 
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but a half season's growth when we might let it grow the full 
season. 

Remark: In our country where we fertilize very heavily, 
when the severe winter comes we get lots of winter-killing 
among the young trees, the bark bursting and the trees dying 
back. It is not a safe thing at all in Nova Scotia to keep up a 
late growth. 

Prof. Stewart: In that case of course you will have to 
modify conditions to meet it. 

Ques. Are the winters severe in Pennsylvania? 
Prof. Stewart: We have had some pretty cold weather there 

in some instances. Year before last we had weather that ran 
as low, according to the reports, as 30 below. The actual fact 
is simply that we had 20 or a little more below zero. But the 
point is this,-that cold came along in February after we had 
had a very good preparatory season for the trees to stand it. The 
suddenness of the coming of the cold makes much more differ­
ence than its actual extent. But I will say that we have not had 
an appreciable bit of winter injury on any of our trees and they 
are growing in different parts of the state, too. 

Mr. Keyser: You get more freezing and thawing than we 
do? 

Prof. Stewart: Yes; last winter there was a certain amount 
of winter-killing in the state, but we didn't get any on any of 
our different experiments; it was to that relatively rapid freez­
ing and thawing that I attributed the winter-killing last year, 
especially of peach trees. 

Mr. Morse: What should you say was the average twig 
growth of those young trees? 

Prof. Stewart: Well, we have had as much as three feet 
twig growth on them this past season, for example. The point 
is that we can get more growth in a given season, we can con­
serve moisture better, with certain other methods than we can 
with tillage, and when you pile those seasons up, one after 
another, we have bigger trees because of that better moisture 
conservation. 

Mr. Morse: There is no trouble in getting the bigger trees: 
the trouble is getting them without the winter-killing to pay for 
that. 
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Prof.· Stewart: In that case you may have to lighten the 
mulch, or possibly eliminate it entirely. 

Ques. I would like to ask if this experiment has been run­
ning long enough so that you know the effect on the fruit? 

Prof. Stewart: No ; this is only the first five years of the 
growth. We now have six years' results, but we have not the 
sixth year tabulated yet. 

Ques. I understand that you are using alfalfa as a permanent 
cover crop, using the same crop year after year? 

Prof. Stewart: Yes; it is a permanent cover. 
Ques. That gives you a heavy mulch? 
Prof. Stewart: Yes; we have plenty of mulch. But as the 

trees grow larger of course this mulch increases in size and the 
mulch producing area decreases, and there will come a time 
when it will hardly maintain a satisfactory mulch, and I don't 
know what is going to happen when these trees reach the bear­
ing stage. If you cannot grow alfalfa you will have to grow 
some other crop as a permanent cover and use the same prin­
ciple. You don't have to use the same plant. Alfalfa is a detail. 
Vetch is second with us. The first cover crop is alfalfa. The 
vetch, however, is an annual cover; it is the best of them, and 
I am just now trying vetch and red clover and white clover 
combined, as an experimental permanent cover, using that triple 
combination in the same way that I am using the alfalfa below. 
It is my opinion that the development of the proper plants and 
the proper handling of permanent covers in an orchard right 
now is of much more importance than the consideration of an­
nual cove:&s and annual tillage. In other words, if I could say 
at the present minute what is the best combination for a per­
manent cover in an orc~ard to be used as the source of a mulch 
to place around the trees, why I would be very well satisfied. 
We are working now on the permanent covers. This alfalfa 
is a single instance of a permanent cover. I want others. 

Ques. Is there anything else that could be a permanent cover 
except the alsike ? 

Prof. Stewart: Well, the alsike is not a good plant for this 
reason: It is a smooth leafed or globose plant and all such 
plants are se:vere in their moisture draught. You want a hairy­
leafed plant like the hairy vetch. Its moisture draught is ex-
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tremely low. As a matter of fact the hairy vetch is an ideal 
cover for an orchard. The soil under the vetch will often be 
almost too wet to plow, when under alsike, right beside it, it 
will be in a dry condition. We have plowed crosswise and 
otherwise to see. The difference was so great that you could 
show the sharp break on a photograph. Alsike and rye are both 
severe in their moisture draught, and that is what you don't 
want as a cover in an orchard. The advantages of the vetch are 
a slight moisture draught, a sprawling habit of growth so that 
it covers the ground and checks evaporation from the soil, and 
the fact that it is a nitrogen gatherer. You have got everything 
in that plant, but with this defect, that it frequently winter-kills 
with us. I believe if you have a sprinkling of rye in combina· 
tion with the vetch that it will winter-kill much less than if you 
attempt to grow the vetch alone. We are growing it alone in 
the present experiment because we want to see what its effect is. 

Ques. Are these crops all used alike as a mulch? 
Prof. Stewart: The alfalfa is the only one used as a mulch. 

These others are tilled and seeded at the proper season of th~ 
year. The cow peas and the soy beans are slight in their influ­
ence on tree growth. They grow a beautiful cover crop if we 
look at them from the view point of the crop. The plants look 
fine. But in their influence on the tree they are way down in 
rank. The reason for that I figure as this : These two plants 
have to be sown early, about the 25th of June, so that the tillage 
season is short. They then come up and begin drawing moist­
ure from the soil, thus checking the growth of the trees, with 
the result that the trees on those plots are considerably smaller 
than those in the other cases. I think it is because of their 
vigorous growth, coupled with the fact that we have to sow the 
seed so e.arly, that they don't give us the effects that we expect. 

If a person attempts to use a permanent cover it does not 
mean that he should exclude tillage entirely. He is not abso­
lutely confined to excluding tillage from an orchard, and if he 
finds, for example, that he can get along better by putting the 
disc or something into his orchard along in mid season to stir 
things up and get a new start for his cover, why so much the 
better. I know one man in Virginia who is maintaining vetch 
as a permanent cover. He simply lets it grow along until mid 

9 
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season, until a satisfactory amount of seed has developed on the 
plant, and then he puts in a disc and discs that seed down into 
the ground, and thus gets his re-seeding. That is all he does 
and he is getting along very well with it. We have not been 
able to work it just that way yet. We have not tried it. It may 
work all right. 

Ques. What kind of millet did you use? 
Prof. Stewart: This was the German millet. The Hunga­

rian is a little bit larger and longer in its season of growth, but 
it doesn't make so very much difference. The millet did very 
well, you will notice. From the view point of the tree itself we 
have been throwing out some of these cover crops because 
logic indicated that they were not as good as some others. In 
other words, we have discarded some plants because they were 
not nitrogen gatherers and here are nitrogent gatherers that are 
way down, while millet, a non-nitrogen gatherer, is way up in 
its influence on the tree. 

Ques. Does millet absorb a great amount of moisture? 
Prof. Stewart: Apparently not. The moisture draught is 

not nearly so high as it is in some plants, and there is this about 
millet,-it stands up erect in the fall and catches the snow win­
ters, thus accumulating a certain amount of moisture, and there 
is no growth in the spring to furnish any possible moisture com­
petition with the tree at that time. 

Ques. In using any of those cover crops, do you recommend 
continuing the tillage as long as possible, up to the first or the 
middle of July, before you seed, or would you seed fairly early? 

Prof. Stewart: I would continue my cultivation at least to 
the middle of July before I seeded the majority of my cover 
crops. I don't know just what you would have to do. 

Remark: The ·point was this: If you seed early you get a 
growth for mulch. 

Prof. Stewart: Well, I wouldn't want that, for the reason 
that in a case of that sort you would be growing your millet 
vigorously at a time that the trees needed the moisture very 
badly themselves. I would want a mulch around those trees at 
the very time you are growing these plants to get a mulch. 

Ques. What was the difference in that experiment No. 218? 
The mulch effect is less. 
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Prof. Stewart: Well, that is a heavy soil. It is exactly the 
same soil type that I was showing you in o~r young orchards, 
but it is in quite a different part of the state. That soil type 
in the southern part of the state seems to show quite an advan­
tage for tillage. It is a heavy soil and on trees of this age till­
age has been better uniformly in that heavy soil in the southern 
part of the state but in the same soil type at the College the 
mulch has been better for young trees. 

Ques. What is the effect on the color of your fruit in these 
different methods ? 

Prof. Stewart: We always get our best color on sod, our 
next best on the mulch, perhaps third on tillage and cover crops 
and fourth, frequently on tillage alone .. 

Ques. Do you -consider it would be safe to discontinue that 
mulch system that you have been running five years? 

Prof. Stewart: Why, if I needed to discontinue it I certainly 
would do it, and the way I would discontinue it would be to go 
in there with a double-action disc or cutaway harrow, and I 
would simply cut things up at any time I cared to. I feel per­
fectly free to go in with a disc or cutaway harrow and tear up 
the soil, sod, or anything, no matter how long the mulch has 
been running. There is quite an erroneous impression about 
the relation of cultural methods to the position of roots of apple 
trees. · As a matter of fact you cannot change the position of 
apple roots in the soil to any great extent by cultural methods. 
Apple roots have a certain zone that they are adapted to follow 
in a soil, and they do not go down nearly so deep under any 
system as many people think: We studied the depth of apple 
roots on eight or nine different soil types and quite a good many 
trees, and we found that in all cases by far the majority of the 
feeding roots were in the surface 12 inches of soil, regardless 
of the cultural method, regardless of the soil type and regardless 
of the tree variety. In the case of the mulch system that entire 
12 inches is completely filled with roots. In the case of the 
tillage system, it is only the lower eight or perhaps the lower six 
of that 12 inches that are entirely fiilled with roots, and in the 
upper four to six inches the roots are annually cut out. Now 
of course, if a person goes into an orchard after it has been 
running for a certain time without tillage he will have to do a 
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tremendous amount of cutting, but he will still have left prac­
tically as many roots below as you normally have under the cul­
tural system. 

Ques. You would not want to return to permanent sod? 
Prof. Stewart: I would not want to return to a permanent 

sod unless I knew I could get satisfactory results with fertiliza­
tion, because sod alone as a general proposition is the worst. 

Ques. We are just being taught that we should use dynamite 
for setting trees. What is the advantage if the tree roots run 
only about 12 inches deep? 

Prof. Stewart: We have run three experiments in dynamit­
ing for two years and we have had no appreciable gain from the 
dynamited trees. I don't want to be misunderstood in all this 
at all. It may be the right thing here, but I will simply say 
that in our experiments in two different parts of the state, and 
one of them on a hard pan subsoil, where dynamiting should do 
good if at all, for two years on two orchards in that kind of 
soil and the third one in another sort-young orchards-we 
have had no appreciable gain, and also on some mature orchards 
we have had no appreciable benefit from it. I realize that over 
in New Jersey, Mr. Farley has recently reported dynamiting, 
in which he obtained some benefit, in the case of peaches. But 
we have had none and I doubt very much whether you will get 
a great deal of benefit from the use of dynamite in planting trees. 
Now that is my opinion. Mr. Farley's experience with peaches 
seems to be different. But the trees that were planted in com­
paratively small holes and the trees solidly tramped in are the 
best trees in our orchard. We don't need especially large holes 
for them. The roots get around somehow. And furthermore, 
in Missouri, some 15 years ago, from the experiments in which 
they tried out subsoiling with special plows and tore up the sub­
soil at a great expense and planted blocks of trees on that sub­
soiled area they found no benefit whatever. 

Ques. I think a professor here told me of roots that went 17 
feet into the soil. Where is that? 

Prof. Stewart: We traced apple roots for 46 feet, but they 
ran out sideways. In certain arid districts, such as New Mex­
ico and Arizona, the roots have to go down in search of water 
and some unusual depths are reported there . 

• 
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Ques. How about alfalfa? 
Prof. Stewart: It goes down pretty well. 
Prof. Wolff: We in New Hampshire, like you, have had 

some discussions on this question of dynamite. The New 
Hampshire Experiment Station has one orchard in Manchester, 
in which I supervised the planting, and where dynamite was 
used, and for my part, in our state across the border, I have not 
been able to see any definite results from the use of dynamite. 

Prof. Stewart : That corresponds exactly with our results. 
Ques. Isn't that mulch of three tons per acre an immense 

amount? 
Prof. Stewart: Yes, that is a pretty good mulch, but when 

the trees are rather large that is not a bit more than one needs. 
If you can't get that amount of mulch, get what you can and 
supplement it with proper fertilization. You can often add 
manure to plain sod and get a tremendous gain. 

Ques. By sod, do you mean that you take the crop, whatever 
grows on the sod, away? 

Prof. Stewart : In our experiments we take the first cutting 
away and the second cutting is left where it falls. 

Ques. ·what is the market value of that mulch in your place? 
Prof. Stewart: Well, it varies, of course. For our experi­

ments we sometimes get baled straw at $8 or $10 a ton, but that 
would be impracticable for regular orchard operations. 

Ques. How would sawdust do? 
Prof. Stewart: I haven't tried it. I would be a little bit 

afraid to recommend it because of possible harm from its leach­
ings. 

Ques. You use three tons every five years on the young 
trees? 

Prof. Stewart: No, we have used for those trees only a 
maximum of about 100 pounds for a tree and put it on about 
an average of every third year. In case of the alfalfa we have 
used no outside materials of any sort. We grow it between the 
trees. On other trees, we are now starting a mulch with a com­
bination of rye and vetch that we grow between the tree rows 
and swing it around the trees as a mulch, and then we are going 
to carry it on by means of this white clover, red clover and 
vetch combination as a permanent cover. 
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Ques. You think if we have plenty of meadow hay that is 
not of much value, it would pay in rather a dry orchard to put 
it on? 

Prof. Stewart: We have used swamp hay with excellent 
results; anything that will help hold the moisture. If you can 
get three tons of it you are not getting too much; and as the 
trees get larger you ought to have a little more to give a real 
good mulch around the roots. 

Ques. Does that work well on old trees ? 
Prof. Stewart: Yes, especially in connection with proper 

fertilization. 
Ques. You would advise to set an orchard in ground well 

prepared for a natural cover crop of couch? 
Prof. Stewart: If the place were satisfactory for an orchard 

in other respects I would not hesitate to put it in orchard. The 
couch or quack grass would by no means keep me out. 

Ques. What I mean, you would leave the grass right there? 
Prof. Stewart: Yes. I would probably have to leave it, if it 

behaves in the usual fashion. 
Ques. Does sod fruit have good keeping qualities? 
Prof. Stewart: Yes, unless it hastens the maturity to such 

an extent that we have to pick apples too early in the fall. 
Ques. How much manure do you use? 
Prof. Stewart: Twelve tons to the acre, annually, but as I 

said yesterday, I don't now recommend more than eight tons. 
Ques. What do you think of hogs in an orchard? 
Prof. Stewart: Well, if I had the hogs and had no place 

else for them and wanted to continue raising them, I would 
leave them in the orchard. But we have had some very un­
favorable results from hogs in an orchard. I would not have 

-more than two or three hogs to the acre. 
Ques. You would not run them late in the orchard? 
Prof. Stewart: No, as a general proposition I would not. 
Ques. If you were going to use commercial fertilizer and 

mulch would it be necessary to sift the fertilizer down with a 
fork? 

Prof. Stewart: No; just sow it around over the surface and 
let the rains car'ry it down. As a general proposition you can 
get about as good results, sometimes better, by simply leaving 
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it on the surface and allowing the rains to carry it down as by 
tilling it in. 

Mr. Morse: We have been taught strongly not to sow 
ground bone on the surface ; that it will yield less benefit. 

Prof. Stewart : It is possible that you lose the nitrogen there. 
At the same time there is not much nitrogen in ground bone and 
we are getting good results from dried blood left on the surface. 

Ques. What do you mean by proper fertilization? 
Prof. Stewart:' I mean the fertilization that is adjusted to 

your or~hard. Until it is adjusted the best guess that I can 
make is the general fertilizer that I showed you yesterday. My 
advice always is to take that general fertilizer, use it where you 
think your orchard needs it and then accompany it with a local 
testing plan in order to adjust the fertilization to your ()Wn 
orchard. 

Ques. The young trees mulched show better results? 
Prof. Stewart: Yes. 
Ques. The older trees with the cover crops show better re­

sults? 
Prof. Stewart: Yes. 
Ques. Suppose we run our young trees on mulch five or ten 

years, how about changing that over? 
Prof. Stewart: As I said before, we can do that if we go in 

with a double-action disc or something of that sort that does not 
injure the roots in the way the ordinary plow does. 

Ques. What time of year would you apply the manure? 
Prof. Stewart: It can be applied any time from late winter 

until the buds burst. 
Ques. About this time? 
Prof. Stewart: You can put the manure on now if it is in 

the way; but I think that the manure application from late win­
ter, perhaps February, to budding out time is about right. This 
is for manure. But with a nitrogenous fertilizer, as I said yes­
terday, you don't want to put that on so early. 

Ques. How about adding manure to the tillage and cover 
crops? 

Prof. Stewart: We did that on those young orchards and 
also on the 36 year old orchard,-we added the manure to till­
age and cover crop and didn't get nearly as big a gain as from 
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adding it to--the mulch. That simply means that in an orchard 
that needs fertilization you can get greater gains from the 
proper fertilizer than from any other scheme. Now that does 
not apply to all orchards. '"Fhere are some orchards in which a 
tillage system seems to be of more influence than the fertiliza­
tion, and in young orchards, as I pointed out, uniform moisture 
conservation is of more importance than any type of fertiliza­
tion. But the whole thing means that you must study your 
orchard and adjust to it the thing that fits it best. In some 
cases it will be a certain fertilizer. In other cases it may be 
proper method of conserving moisture, with a mulch if you can 
get it, and with proper tillage if you can get it. 

Prof. Wolff: I notice yields of 542 bushels and 637 bushels. 
I feel sure there are not many that could come up anywhere 
near to that average. I believe, if I remember rightly, that the 
highest yielding acre in Massachusetts two years ago at the 
exhibit at the New England Fruit Show was about 220 barrels. 
to the acre. That was said to be the highest yielding acre in 
Massachustts. If we could do something like this we should 
be doing a big thing. 

Prof. Stewart: Of course that 220 barrels may have been 
for just a single year, too. You see these are averages for four 
years. We have had yields running as high a~ 1300 bushels per 
acre in single years. 

Dr. Twitchell: Isn't that due to the fact that your trees make 
much larger growth than ours? 

Prof. Stewart: I suppose, undoubtedly, a good deal of it is, 
but it shows the possibilities. Incidentally, that 1300 bushels 
was grown on untilled trees receiving a nitrogen and phosphate 
application. Right alongside of them, on both sides, were the 
same varieties, same age of trees averaging 73 bushels at the 
same time, the only difference being that the 73 bushel trees 
were not fertilized; the 1300 bushel trees were-there was not 
even a mulch there, a proper fertilizer only. 

Ques. I would like to inquire whether this was assorted fruit 
or the fruit as it run from the tree. 

Prof. Stewart: These were the total yields. 
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COOPERATIVE FRUIT HANDLING ASSOCIATTONS 
OF THE PACIFIC COAST. 

PROF. B. S. BROWN, ·orono, Maine. 

Cooperative fruit handling associations are in no wise a 
new, untried, or uncertain enterprise. While it is true that their 
span of successful operation may be included within the past 20 

years, yet the success of such endeavori is measured by the 
volume of the business handled, and by the net cash returns to 
the cooperator. Many failures have resulted during the evolu­
tion of these organizations, but as much was to be expected. 
Everything was new and strange. No precedent existed to 
serve as a guide for the leaders. They were groping in the dark, 
as it were, yet feeling the insidious demands for a means where­
by the fruit industry could be given a permanent financial stand­
ing. Prices were continually fluctuating, and uncertain. Buy­
ers were compelled to be cautious, watching the movements of 
their opponents and competitors. No one ~ dared order large 
quantities, for a fall in prices would mean the loss of months 
of careful business manipulation. Railroads had adopted the 
policy of charging "all the traffic could stand," and no one was 
in position to argue with them. Producers had no means of 
knowing what to ask for their fruit, and must rely upon the 
judgment and honesty of the commission men. Times were 
changing; laborers were asking more for their services ; larger 
orchards were being planted ; new sections were being devel­
oped, and this vast increase in production was being dumped 
into the centers of the population with no organization to handle 
it. Profits were on the decline ; the pocket book was being 
affected. Growers drew together by instinct to talk the situa­
tion over, and cooperation was the result. 

At first, progress was slow and many failures resulted. Tht! 
organizations· were either too small to make any impression 
upon the larger markets, or too large to act as a single unit. 
Farmers hesitated to pay large salaries to men with sufficient 
business acumen to handle the crop, and disorder followed. 
New laws had to be made and old ones changed. Railroad man­
agers had to be interviewed and traffic agreements arranged for. 
Refrigerator cars, icing stations, and pre-cooling plants must be 
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l?rovided. Fruit packages must be reviewed, sorted out, and 
systematized, to avoid confusion in the general market. Infor­
mation bureaus must be established, that accurate data could be 
collected from all the fruit producing sections of the world. 
Selling agents must be placed in all the largest cities, to see that 
the fruit was properly cared for when it reached its destination. 
When all this was done, we had an organization, and one whose 
volume of business cannot be recorded in less than hundreds of 
millions of dollars. 

Owing to various peculiar conditions, the Pacific Coast leJ 
off in the establishing of these cooperative associations, and now 
they have become a prominent part of the fruit growing indus­
try. The volume of business aggregates 75% of the total out­
put of the coast. One association alone in California does an 
amount of business twice that of the total aggregate of all the 
fruit interests of the six New England States. 

The number of successful organizations is large. California 
has about 40; Colorado, 33; Washington, 18; Oregon, 12; Idaho, 
4; New Mexico, 3; Montana, I ; British Columbia, I I ; and On­
tario, as long ago as 1896, had 24 in successful operation. The 
California Fruit Growers' Exchange is by far the largest, and 
handles a volume of business exceeding $20,000,000 a year. 
The income of the state of California, from its varied indus­
tries, is about $1,000,000 a day. Of this amount about 1-3, or 
one hundred and twenty million annually is represented by its 
fruit products, 25% of this amount being handled by the one 
exchange. 

The California Fruit Growers' Exchange operates over the 
entire state, but confines its activities mainly to the citrus fruits. 
This industry is large, and in years of maximum production 
over 40,000 cars of oranges and lemons have been shipped out 
of the state. This means in round numbers fi £teen million 
boxes, with a value of thirty million dollars. Thi~ vast business 
is handled by the exchange direct or through subsidiary ex-­
changes which are allied with it. 

All of the more successful organizations have been developed 
from the producer towards the manager rather than the reverse. 
Each locality that can get together ten or more interested grow­
ers forms a local association. These local bodies are further 
organized into a district group by sending one delegate from 
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each local society. The California Fruit (;rowers' Exchange 
now has over 80 local associations and 14 district organizations. 
The general office is located in Los Angeles, and is governed by 
a board of directors, composed of one delegate from each of 
these 14 district associations. They ~ire the manager and direct 
the general policy of the exchange. 

They operate on such a large scale that they can maintain 
their own selling force. One or more salesmen are located in 
each of the largest cities of the east, who see to the selling of the 
crop and keep the general office informed on the conditions of 
the market. The daily consumption of each city is carefully 
tabulated, and a record kept of the supply distributed to smaller 
cities, tributary to the main centers. Each night during the 
busy season a telegram goes forward to the general office in Los 
Angeles, giving the sales for the day of the various ·eastern 
cities, the quantity received, and an estimate of the probable 
quantity that can be properly handled the following day. From 
this mass of telegrams the general office makes out a bulletin, 
and forwards a copy to each member of the exchange. By the 
middle of the afternoon each · grower knows the condition of 
the eastern market for the previous day. From these reports 
the general office also forecasts the probable consumption for 
the. next few days, and instructs each local association how 
much to pick or ship. 

The average time consumed for a car of fruit to travel from 
California to New York is 14 days. This means that a car can 
be six days on its journey before its destination need be decided 
upon. The California Fruit Growers' Exchange has had as 
high as 500 cars of fruit rolling eastward without the destina~ 
tion of a single one being determined. The railroads offer a 
flat freight rate to all cities east of the Mississippi ; hence cars 
may be diverted at any point without extra charges. As the 
cars near the eastern cities, the general office, by studying the 
reports of the telegrams, decides which city can best handle 
the arrival for the day, then wires diversion orders to the differ­
ent agents .. This means that the general manager must have at 
his finger tips, each morning, accurate information of the market 
conditions of each of the large cities, the quantity of fruit con­
sumed each day, a forecast of the imports and the probable ship­
ment of competing sections, the whereabouts of every car roll-
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ing eastward, how much fruit is in the hands of each local asso­
ciation ready for shipment, and the quantity of fruit that will 
be ready to pick during the coming week. The manager does 
all this for $rooo a month, and few envy him his job. 

In order to maintain this standard of efficiency, the exchanges 
must guarantee their product. To do this they have had to 
~upervise the picking and packing of the fruit. They have 
adopted standard packages, standard packs, standard grades, 
and even standard cars of loaded fruit. Every package is la­
belled with the variety of the fruit, the number of fruit in the 
package, and the number of the packer. On one end of the 
box is stamped the brand of the local association, and on the 
other the name of the exchange. 

Each local associatio11 in the eocchange is incorporated under 
the laws of the state. This binds the members together and 
permits legal restraint to prevent growers from withdrawing 
at critical times. -Most exchanges are non-profit sharing cor­
porations, the revenues being derived from a flat tax on each 
box or carton handled. The California Fruit Growers' Ex­
change charges 5 cents per box for oranges. The California 
Almond Growers' Exchange charges one cent per pound on 
almonds, the Cured Fruit Exchange, one-fourth cent per pound 
on raisins, prunes, etc. The surplus each season is pro-rated 
among the members, according to the quantity shipped. 

As to what the exchanges have been able to do by way of in­
creasing the net returns, the results will speak for themselves. 
In r8g5, oranges were barely bringing the cost of picking and 
shipping, and many growers despaired of ever making the 
business pay again. In the r8 years since the reorganization of 
the exchange the business has developed rapidly from five mil­
lion to over thirty million dollars. The cost of the orange boxes, 
and the picking, packing and selling of the fruit has been re· 
duced to 35 cents per box against 80 cents before the time of the 
exchange. · 

The Almond Growers' Exchange started in r9rr, and the 
prices were boosted the first year from 9 to 12 cents per pound 
to 12 to 16 cents; this in spite of the fact that the crop was the 
largest ever known. This increase in price added over $200,000 

to the net profit of the growers. This added income does not 
materially affect the price of the article to the consumer, the 
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$200,000 being the result of speculation, and the profits to the 
middlemen. 

In May, 1912, the Almond Growers' association sent out 
blanks to each member of the exchange, and collected data as 
to the probable amount of the crop to be harvested, varieties, etc. 
After these data were all tabulated the directors got together, 
and from the figures of previous years set a price at which they 
could offer the crop. Eastern brokers were advised of the price 
and the quantities offered, and were requested to bid for the 
amount wanted. The crop was estimated at 2000 tons, or 200 

carloads. The next day after these letters reached the East, 
telegrams began coming in, making reservations, and by the 
second day the crop was all sold and some 30 carloads over; and 
this, fully six weeks before the first almond was harvested. 
This was possible because the buyers knew that the prices would 
not be changed and they were safe. 

The Cured Fruit Exchange was organized last year. This 
was for the purpose of handling raisins, prunes, dried peaches, 
etc. For the preceding two years raisins had not returned the 
cost of production, and prunes were selling on a three and three 
and one-half cent basis-barely paying expenses. The organ­
izer began incorporating local bodies in September of last year, 
with no thought of handling that crop, but by the first of J anu­
ary, 1913, over 400 carloads of fruit were tied up in nine local 
associations. Brokers discovered that dried fruit was getting 
scarce, and advanced the price one-fourth cent per pound. Soon 
another advance, in a few weeks another, and so on, until a full 
two cents a pound advance was reached. This amounts to $40 
a ton, and on 400 cars, means a net advance over the old price 
of $16o,ooo. 

The Apple Growers' Exchange, of Hood River, Oregon, is 
another typical example of the advance of price to the producer. 
Before the organization was effected apples were bringing the 
grower about 85c. a box. The first year of the organization 
the price was boosted to $2.00 a box, and the next year to 
$2.6o. 

Another valuable feature of the exchanges, that cannot be 
overlooked, is their advertising advantages. With every box of 
apples from Hood River goes forward a large lithographed trade 
mark, advertising the goods as well as Hood River. Ninety per 
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cent of the fruit growers of the United States know Hood 
River, yet one county in California ships more apples annually 
than the whole state of Oregon. Hood River ships from 500 to 
600 cars of apples annually. Watsonville, California, ships over 
3000 cars annually, yet who of you know Watsonville? Wat­
sonville apple growers have no exchange. Their apples are han­
dled by private companies, and these advertise themselves 
and not Watsonville. You all know of the Earl Fruit Co., the 
:Pioneer Fruit Co., the Pacific Fruit Co., and these are the com­
panies that the Watsonville apples have made famous. Why 
should such apples not make Watsonville famous? 

You may ask, Are conditions in the West such that exchanges 
would be desirable there and not in New England? l see no 
reason why the fruit industry of the East should not be encour­
aged in every way possible. You are justly proud of your 
apples, because you know that an impartial judge will select 
your fruit instead of the more highly colored western 'stock. 
Knowing that you have better fruit, and knowing that your 
cost of production and placing that fruit in the hands of the con­
sumer- is less, why not demand the prices that your . western 
neighbors get? 

The fruit industry of the New England states amounts to 
$:ro,000,000 annually. One per cent of this sum would equal 
$100,000-more than five times the amount needed to operate a 
successful New England Exchange. Yet who would not give 
this one per cent to see the industry put on· a sound financial 
basis, and it is possible that five per cent might be saved with 
increased selling efficiency of a well organized exchange. 

Only 15% of the land area of New England is under im-• 
proven cultivation, while fully 50% is capable of being so placed. 
If you bought an apple orchard in Hood River, you would pay 
from $800 to $1000 an acre, or an orchard in Watsonville would 
cost even more, yet you can buy land in your own state for o!le­
tenth this amount that will produce just as good fruit as the 
West. Is this not a just and sufficient cause for encouraging the. 
fruit industry of New England? 

Such an organization could be easily effected. Each state 
would form a district association, and these could be combined 
into one by electing one delegate each to the general office in 
Boston. These six delegates would constitute a board of direct-



STATE POMOLOGICAL SOCIETY. 143 

ors, to manage the affairs of the association. Each district could 
be composed of local bodies made up of the growers of the clif­
f erent fruit sections. Thus a complete chain could· be estab­
lished from producer to consumer, and much of the trouble of 
the middlemen would be eliminated, and their profits be re­
turned to th.e grower where it rightfully belongs. 

The time is now right to act. Progress is the result of con­
certed action, and united action may save thousands of dollars 
which at some distant future may be valueless. Prices are con­
stantly going up, living expenses are increasing, and there is no 
moral reason why the producer should not have his share of 
this increase. In union there is increased strength, and in 
strength, increased efficiency. 

THE PEAR-LEAF BLISTER MITE. 

By E. H. SIEGLER, Washingtoni D. C. 

Your president, Mr. Keyser, has asked me to give an account 
of the pear-leaf blister mite, Eriophyes pyri Pgst., which infests 
the pear and the apple and a few other plants of lesser eco­
nomic importance. There are other species of mites which 
attack the pear and the apple, but only this particular species 
causes very much trouble. I shall therefore confine myself to 
the discussion of this one species. In presenting this subject, I 
shall endeavor to treat it in a simple way, avoiding all technical 
terms, as far as possible. Also, since the apple is the fruit of 
paramount importance in the state of Maine, I shall consider 
the blister mite chiefly in its relation to this fruit, although what 
I may say is in general applicable to the pear. 

The blister mite, as the name implies, is not a true insect, but 
is more nearly related to the spiders, ticks and various other 
well known mites. A true insect is divided into three distinct 
parts-the head, the thorax and the abdomen. It also possesses 
a pair of antennre and three pairs of legs. The blister mite 
under discussion has its head -and thorax united, has but two 
pairs of legs and is devoid of antennre. 
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The older members of this society will doubtless recall the 
day when apple trees apparently grew naturally in the state of 
Maine. That is, those who grew fruit in the past did not ex­
perience the same difficulty which the present growers do. Since 
the time of our forefathers, conditions have materially changed. 
Many new pests have entered our orchards and hence our meth­
ods must correspond in order to eradicate them. Not only do 
the growers of Maine and other states have to contend with 
native insects, such as the plum curculio, but also they must 
combat many foreign pests which have been accidentally intro­
duced. The codling moth, the bud moth, the brown-tail and 
gypsy moths and the San Jose scale have all -been imported into 
our country. Likewise, the pear-leaf blister mite has been intro­
duced, supposedly upon nursery stock. 

The blister mite was first scientifically recognized in America 
at the office of the U. S. Entomologist, Washington, D. C., in 
the year 1872. Of course, it may have been present in this 
country many years before that time, but it did not attract the 
attention of the entomologists until that year. At first, the 
blister mite in America was regarded as a pear pest, but within 
comparatively recent years it has been recognized as a formid­
able enemy of the apple. Since coming to this meeting, I have 
been informed that the mite is becoming more abundant in 
certain orchards, especially during the past season. 

The true blister mite is very small in size, being about 1-125th 
to 1-15oth of an inch in length. Owing to its diminutiveness, 
the fruit grower would seldom detect the mite, but must learn to 
recognize its presence by means of its work. It is an elongated 
creature, possessing two pairs of legs. The abdomen or body 
is divided into many rings, usually about 80 in number. The 
head is terminated in a snout which contains the mouth parts. 
The young mites are very similar to the adults, except that they 
are smaller in size. The eggs are microscopic, slightly oval in 
shape, with bluntly rounded ends and usually whitish in appear­
ance. I might add that the adults are usually whitish, although 
there are some individuals which have a pinai.sh hue. 

In order to learn how to control any pest, and this might be 
applied to fungous diseases as well, the life history must be 
known. By thoroughly knowing the life history, the vulnerable 
points may be ascertained. The adult blister mite hibernates 
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over winter beneath the bud scales, usually of the past season's 
growth. As spring approaches and the weather becomes 
warmer, the mites become active and they begin to feed at the 
base of the growing bud scales. Then, as the leaves push out, 
the mites migrate to the leaves and piercing the lower epidermis, 
enter and.feed upon the succulent tissue within. The irritation 
caused by the feeding results in the characteristic blister. 
Within the blister the eggs are laid and these eggs hatch in a 
period of about seven days, depending upon climatical condi­
tions. In fact, I might say that insect life is largely governed by 
climate. The young mites, which hatch, continue to burrow 
around within the blister and when they attain maturity, leave 
in order to infest other parts of the same leaf, or adjacent leaves. 
When the mites are especially abundant they will sometimes 
attack the fruit and fruit stems. I was speaking with Miss 
Patch for a few minutes yesterday and she informed me that 
fruit which had been infested with the mite had been submitted 
to her. The damage to the fruit, however, is usually considered 
negligible. 

Throughout a season, and especially a season favorable to 
the mite, there are many generations and often every new leaf 
as it appears is attacked. During the past season I have been 
living in the vicinity of Winthrop .and Monmouth and have 
found many orchards quite severely infested. During the 
drought which we experienced, the mite was very active and 
caused considerable defoliation in some orchards. 

I have brought with me some apple leaves which are not badly 
infested, but which show the characteristic blisters. On the 
pear, the blisters are usually found along the mid-rib, while on 
the apple they are distributed as a rule along the margins and 
toward the base of the leaves. Often the blisters are so close 
together that they coalesce and form darkened areas. The mar­
gins of the leaves often break. The leaves also curl when the 
blisters are numerous. The blisters upon the pear, especially 
upon the Kieffer, will often appear reddish, while on the apple 
they usually turn brownish in color. On examining these blis -
ters on the lower· epidermis, it will be seen that they are notice­
ably elevated above the surrounding surface. One or more 
small openings will be seen in each blister through which the 
mites pass in entering or Jeaving the blister. The blisters vary 

IO 
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somewhat in size and shape but are usually about 1-16th to I-8th 
of an inch in diameter. 

In a general way I have hastily gone over the life history and 
described the work of the blister mite. The next consideration 
will be the means of control. There are three materials which 
may be employed against the blister mite, viz.: Lime-sulphur, 
kerosene emulsion and the miscible oils. 

Lime-sulphur may be obtained from dealers or manufac­
tured at home. The commercial lime-sulphur usually tests 32 
or 33 degrees Baume. At this strength, I would recommend 
one gallon of lime-sulphur to eight gallons of water. I realize 
that the blister mite may be controlled by a weaker solution, 
but since this will be a dormant spray application, I believe the 
greater strength advisable. If well applied it will eradicate 
scale insects at the same time and may also be of fungicidal 
value. 

Kerosene emulsion may be secured from insecticide dealers 
but is usually made at home. It can readily be made in the fol­
lowing proportions: One-half pound laundry soap, one gallon 
of water and two gallons of kerosene. The soap is chipped up 
and dissolved in the boiling water. As soon as thoroughly dis­
solved, it is removed from the fire and the kerosene poured in. 
It should then be put through a force pump until a creamy 
white solution results, making certain that there is no free oil. 
In making this material in large quantities I employ an ordinary 
barrel pump. By bringing the hose back into the barrel and 
then pumping vigorously for about ten minutes, a good emul­
sion is usually obtained. This is known as a stock solution, 
containing about 66% of oil. To control the blister mite this 
should be used at the rate of one part of the stock kerosene 
emulsion to five parts of water. 

The miscible oils are manufactured by several dealers. 
Usually they are employed at the rate of one gallon to 12 or 15 
of water. However, these manufacturers may vary the mate­
rial and I would advise that you follow their recommendations. 

There are two times during the year when growers may 
spray against the mite. Most recommendations favor the fall 
application, that is, spraying in the fall as soon as possible after· 
all the leaves have dropped. At this period, some of the mites 
are to be found exposed in the pubescence of the new wood an<l 
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hence the spray material will more readily come in contact with 
them. The spray application may also be made in the spring 
as soon as the buds are swelling and the tips of the new leaves 
just appear. 

I believe that, owing to the weather conditions and insect 
fauna of l\fajne, the spring application would usually be prefer­
able. For example, this year the leaves have been very tena­
cious and on healthy tree~ such is usually the case. The pres­
ence of these leaves would not only take up much of the spray 
material, but would also break the force of the spray. An early 
winter might also interfere with the fall application. In the 
spring, on the other hand, there will be no leaves to interfere 
and further, the pruning will have been done. The annual 
pruning will remove many of the mites. Burn the pruned 
wood. Again, if lime-sulphur is employed in the spring as the 
buds are swelling, arsenate of lead might be combined so as to 
aid in destroying the larvae of the bud moth, if this insect has 
been troublesome. 

Question: Would "Black Leaf 40" take the place of kero­
sene? 

Mr. Siegler: I have never seen this insecticide recommended. 
In actually applying the spray material special care should be 

exercised to see that the buds of all the new wood are thor­
oughly sprayed, since the mites hibernate beneath their bud 
scales. If lime-sulphur is employed the buds should be thor­
oughly drenched so as to insure its penetration. The oils need 
not be applied so heavily since they naturally spread more 
readily, a1though the work should be thorough. 

There is just one other consideration which I would like to 
mention. This concerns an angle nozzle or the use of a crook 
so as to throw the spray at an angle of about 45 degrees from 
the spray rod. We have had a very good discussion on spray­
ing but this point was not brought out. I find that many grow­
ers in Maine have not adopted any means to change the angle 
of the spray mater.ial as it comes from the spray rod. I have 
here a pair of nozzles which illustrate a good type. It is very 
important, especially in spraying for the codling moth at the 
time the petals fall, to drive the insecticide from above down­
ward, so as to fill every calyx cup. I also find that some grow­
ers, even though in possession of power sprayers, employ but 
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one nozzle per rod. If a grower has sufficient pressure, it would 
be economy to employ two nozzles which may be attached to 
the spray rod by means of a Y. 

I have eliminated some of the smaller details, but have cov­
ered some of the more essential points. If there are any ques­
tions I would be glad to consider them at this time. I might 
add that the Baldwin seems to be the variety chiefly affected 
by the blister mite, so far as my observations go, although there 
have been over 250 varieties recorded. 

Question : What is your formula for kerosene emulsion? 
Mr. Siegler: One-half pound laundry soap, one gallon 

water, two gallons kerosene. This gives a stock solution of 
66% oil. 

Question: Then one in five of water? 
Mr. Siegler: Yes. 
Question: What is the comparative value of these insecti -

cides? 
Mr. Siegler: Lime-sulphur would be the cheapest of the 

insecticides if it could be purchased at a reasonable figure, fol­
lowed by the kerosene emulsion and then the miscible oils. 
However, in Maine lime-sulphur costs considerable,-$8.50 to 
$10 per 50 gallon barrel. If you figure up the cost of the ingre­
dients of lime-sulphur you can see what it is worth. Prof. 
Stewart recommends a very good formula which is as follows: 
Fifty pounds good stone lime containing 90% or over of cal-

• cium oxide; 100 pounds sulphur; commercial ground or flour or 
flowers of sulphur might be used, but the latter two are more 
expensive; 50 gallons water. 

Question: Is the lime-sulphur as effective as the other insec­
ticides? 

Mr. Siegler:. There are different points to be considered. 
If the lime-sulphur is of benefit as a fungicide we have to take 
that into account. Also lime-sulphur is a good scalecide. The 
oils, however, spread more readily. With lime-sulphur, how­
ever, very satisfactory results may be obtained. 

Question: You have the oyster-shell bark louse the same as 
we have? 

Mr. Siegler: Yes. 
Question: Will lime-sulphur cure that? 
Mr. Siegler: Trees sprayed with lime-sulphur, one to eight, 
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every year, will soon be rid of the oyster-shell scale and all 
other scale insects. 

Question: What percentage of the blister mite can you de­
stroy by the use of either lime-sulphur or kerosene emulsion? 

Mr. Siegler: In some New York orchards they have almost 
controlled bad cases by the use of a single application of either 
of these materials. Arsenate of lead may be combined with 
the lime-sulphur and applied just as the tips of the new leaves 
appear. This will aid in controlling the bud moth. 

Questioh: In spraying for the bud moth, wouldn't you have 
to spray before the buds opened at all? 

Mr. Siegler: If you have the bud moth and not the blister 
mite that would be advisable. If the spray application is made 
before the buds swell, it would not be so effective against the 
blister mite. On the other hand, if the spray is applied after 
the buds have swollen and the tips of the new leaves are just 
appearing, some of the bud moth larv~ may have done a little 
injury, but the mite would be well controlled by a thorough 
application. 

Question : What is the formula for the home made lime­
sulphur? 

Mr. Siegler: Fifty pounds of stone lime, this lime to con­
tain over ninety per cent of calcium oxide. We want a lime as 
free from magnesia as possible, because the more magnesia you 
have the higher will be the sludge content, and you want to 
eliminate that. One hundred pounds of sulphur, preferably 
commercial, ground. This should be very pure, 98 to 99 per 
cent. Fifty gallons of water. 

Boil this material about fifty or sixty minutes, as a rule. In 
order to determine when it is done, take a little out and pour it 
so as to see if all the sulphur granules have been dissolved. Of 
course small growers cannot well afford to make their lime-sttl­
phur, but it might be made by communities. There is consid­
erable difference in the price in Maine between the commercial 
lime-sulphur and what it would cost to manufacture it at home. 

Question : Have you had any experience with the Rocldand 
lime? 

Mr. Siegler: I have not made lime-sulphur in this state. 
You should ascertain the analysis of this lime. The higher the 
calcium oxide content, above 90%, the better. If you get a lime 
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that doesn't contain so much calcium oxide, you would need to 
use more lime, but this is undesirable. 

Question: How much water does this quantity of lime-sul­
phur take in mixing? 

Mr. Siegler: A final volume of about 50 to 55 gallons. Irt 
cooking by fire there is, of course, some water evaporated. 
Therefore, after boiling has well commenced you would want 
to have about 60 gallons so as to compensate for the evaporation. 
Then boil it down until all the sulphur is dissolved, which will 
require 50 or 6o minutes of vigorous boiling. It should be 
well stirred from time to time, especially at first. In testing the 
strength of the lime-sulphur, employ a hydrometer and test in 
the clear solution after it has cooled. 

Question : Does all lime that is sold on the market have a 
certain percentage of magnesia? 

Mr. Siegler: No, the lime would vary somewhat in its chem­
ical composition. 

Question: Is there lime in the market that is free from 
magnesia? 

Mr. Siegler: Commercial lime usually contains magnesium 
oxide. 

Question : In this dust application they use simply sulphur? 
Mr. Siegler: Yes, but I would pref er not to discuss the dust 

method of spraying. Sulphur is a fungicide and has also been 
used against certain mites. The dust method, however, might 
not prove effective against the blister mite under discussion. 

OUR SUCCESSES AND FAILURES. 

By W. H. WoonwoRTH, Berwick, N. S. 

It is constantly remarked, and perhaps with a certain amount 
of truth, that farmers as a class are so set in their ideas that it 
is impossible for a body of them to work together to accom­
plish · any particular purpose. 

This movement of which I am to speak to you, was organized 
in ·1907 by a few of the best fruit growers in Berwick, a pretty 
village in the heart of this fruitful valley. 
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The method of handling the fruit products of the valley prior 
to this date was very easy, and eminently satisfactory to a cer­
tain few individuals, but far too easy and satisfactory to be 
much appreciated by the fruit grower. 

The European commission houses handling Nova Scotian 
fruit had their agents over here. During the shipping season 
these agents had sub-agents at nearly all railway stations from 
which any quantity of fruit was shipped. The farmer would 
pack his apples at home and haul them to the station on an 
appointed day, where the sub-agent would make up carload lots 
and forward on his immediate superior's orders. These apples 
were. then left to the tender mercies of the consignees who 
when they eventually sold them would commence piling up an 
account of charges that were really startling in their ingenuity. 
A charge was made for every conceivable thing under the sun, 
including commission for every one who had anything to do 
with the apples, and when all was deducted that the consignee's 
conscience would allow, the farmer received an account of 
sales and sometimes a check representing what remnant of the 
wreck remained for him. 

The farmers chafed under this system of disposing of their 
products, but individually could do nothing. 

An attempt was made about ten years ago to organize some 
kind of a cooperative movement, but owing to the fact that it 
was on too comprehensive a scale and lacked the necessary 
business application, it was a failure. 

In 1907 a few of the most up-to-date and energetic farmers 
in Berwick made up their minds, however, that in cooperation 
alone was to be found a cure for the state of affairs that then 
existed. The product from their orchards was increasing year 
by year and they realized that there were only two ways in 
which they could give proper attention to the packing and grad­
ing of their fruit. One way was to individually build apple 
houses on their farms large enough to permit of fruit being 
stored and packed ; another was to get together and build or 
buy a large warehouse on the line of railway where the apples 
of all could be stored and packed. 

The latter was the scheme that appeared the most attractive 
and these men formed the first cooperative fruit company in 
Nova Scotia. 
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This company was called the Berwick Fruit Company and 
was incorporated under the Nova Scotia Joint Stock Com­
panies' Act, with an authorized capital of $rn,ooo.oo. Ware­
house accommodation was secured and during the first season 
some 7000 barrels of apples were handled. This company did 
not limit its sphere of usefulness to the mere handling of apples. 
It aimed also at being an educational power. The leaders of 
the movement soon found that one of the most important fac­
tors in successful cooperative fruit packing was the production 
of good fruit. The company therefore used its best influence 
to educate its members and also farmers generally in the matter 
of careful cultivation, spraying, etc. 

At the beginning of the second season the membership of this 
company was doubled and a new warehouse was purchased. 

In 1908 the output of this company was I 5,000 barrels, which 
increased the following year to 22,000. 

The early history of this company is a splendid demonstra­
tion of what can be done by a body of men associated together 
for the common benefit. 

The superiority of the pack put out secured splendid prices. 
While farmers outside the company had to be content with 
$1.25 per barrel, tree run, for their apples, the members of the 
cooperative company were receiving $2.65 for No. I grade of 
fruit, $1.90 for No. 2 and $1.22 for No. 3. 

News of the phenomenal success soon spread and in 1909 
five more companies were incorporated under a new act 
specially passed to facilitate the incorporation of such companies. 
The following year saw that number increased. 

The apples of all members of cooperative companies are 
packed at the warehouses by experts. No farmer being a mem­
ber of a company is permitted to pack any standard variety at 
home, neither is he allowed to sell except through his company. 
Thus the companies are able to put up a uniform pack which 
they can guarantee. . 

· A farmer joining a company agrees to pool his apples and is 
paid the average price realized for each variety in the three 
grades. Thus there is a direct incentive to raise good fruit, for 
the member receives the average prices for the grades into 
which his fruit packs. 
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It was realized, however, by the leader of this movement that 
while much could be accomplished by individual companies, it 
needed concerted action o'n the part of all the companies to 
carry this cooperative idea to its logical conclusion. 

The companies were valuable factors in educating their mem­
bers in the matter of cultivation, spraying, etc., also in the mat­
ter of improving the pack of their products, but as individual 
companies working entirely independently of one another they 
rather defeated the very idea of cooperation, inasmuch as they 
became competitors of one another, and speculators were wont 
to play one company against another, so that the superior pack 
did not make that extra money that its quality merited. 

It was also realized that if the companies could work together 
large savings could be effected in the purchasing of supplies, 
such as fertilizer, nails, pulp heads, spray materials, etc. The 
matter of transportation could also be better and more economi­
cally handled. 

A conference was held and it was determined that some form 
of centralization was necessary. At this point, however, the 
Nova Scotia farmers showed that while they were ready to 
consider new ideas and act on them if their judgment pro­
nounced them good, yet they would not "buy a pig in a poke." 

They decided, therefore, that they would give this centraliza­
tion scheme a trial for a year and see just what could be accom­
plished before floating the Central as an incorporate body. An 
executive of three members was elected from the lead~rs of 
these companies, some twenty-two in number, who decided to 
participate in the movement. The farmers were fortunate m 
their choice. 

As I stated before the companies did not tie themselves to 
the Central Association in any way. They contributed nothing 
to found or start it and were under no legal obligation to sup­
port it. 

The work of the Central was to attend to the matter of trans­
portation, make what sales it would for the companies, buy 
supplies and generally assist all affiliated companies. Com­
panies wishing to affiliate paid an entrance fee of $5.00. 

To maintain itself the Central charged the companies a small 
percentage on what apples it sold and earned certain money as 
will be explained later. This Central Association came into 
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existence in July, 1911. The whole scheme was an experiment 
and no company was compelled to supply a single barrel of 
apples to fill orders taken by the Central if it thought it could 
do better elsewhere. Under these circumstances it is little 
short of wonderful that at the end of the season the manager 
was able to report an unqualified success. Great credit is due 
to the companies, the majority of which, I am glad to say, stood 
by their Central. There were a few weak-kneed companies but 
these dropped out early in the game. 

A brief resume of the work accomplished by this experi­
mental Central Association may prove of interest to you. 

In the first place, Nova Scotia had that year a record crop of 
apples. 

The very magnitude of the crop gave the Central its first 
opportunity to demonstrate its usefulness. With such a large 
crop there was naturally a lack of laborers to harvest it. The 
Central advertised for help and in response to their appeal a 
small army of laborers invaded the valley and were distributed 
by the Central to the various companies who had previously 
made their requirements known. These companies in turn 
passed the help on to such of their members as required it. 
Previous to this action by the Central Association the valley 
laborers were demanding an unreasonable remuneration for 
picking. The advent of the additional help, however, knocked 
the bottom out of this "hold up" and the growers, even those 
altogether outside of the

1 
movement, were able to harvest their 

crop at a reasonable rate. 
It had long been thought that a good market for the farmers' 

Nova Scotia Gra vensteins could be found in the Canadian 
West: This splendid apple never had a real chance on the Eu­
ropean markets on account of the large quantities of English 
fruit always available on those markets early in the season and 
the lack of fast boats to place it on that market in prime con­
dition. The Central engaged a man of marked ability as a 
salesman, to go west and see what could be done. As a result 
of his short trip some 12,000 barrels were shipped to the North­
west Provinces by the Central Association. The opening up of 
this market has proved a great boon to the Nova Scotian apple 
trade, for, as is ever the case when a new market is found, the 
old markets were relieved and thereby steadied, resulting in 
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better prices all around. Verily, in this initial year, the Central 
Association did not lack opportunities. 

Take the matter of transportation, for instance. The supply 
of steamships, usually all sufficient to carry the apple crop to 
European markets, proved totally inadequate to cope with the 
tremendous quantities of early fruit sent forward. The end of 
September saw the Halifax terminal blocked, its cars of fruit 
sweltering in the sun and no boats to carry it to market. The 
Central Association quickly grasped the situation and dis- . 
patched four train loads to Montreal, connecting there with 
fast boats to England. This, however, was only done as a tem­
porary relief. In the meantime they chartered four boats 
which carried some 40,000 barrels out of Hali fax, and so effect­
ually relieved the situation at that port that a similar conges­
tion did not occur again throughout the entire season. I claim 
that the farmers of the valley were saved thousands of dollars 
by that action. Not only did the members of the companies 
benefit, but the entire body of fruit growers. That action alone 
justified the existence of the Central and should have earned 
for it the support of all_ fair-minded and clear-thinking men. 

The Central Association proved also a great selling factor. 
During the season it sold for the companies 102,000 barrels of 
apples, and what is quite as important, made good prices. 

Another very useful work accomplished was the securing of 
space on steamers and attending to the shipping of the com­
panies' apples. During the season 400,000 barrels of apples 
were shipped on its bills of lading. 

In the matter of marine insurance a great saving was effected. 
The fact that the Central had some 400,000 barrels to insure, 
secured for the companies an exceptionally close rate and cut 
out that little item seen on most account of sales which in the 
aggregate amounts to a startling figure. 

Insurance of the warehouses and contents was also effected 
at a very close rate, the Central earning the commission usually 
going to the agents. 

Supplies were bought at very low figures. An order for 
1,250,000 pulp heads and 500 kegs of nails naturally secured 
inside prices. The largest saving, however, was made in the 
purchase of fertilizers. Many companies who had stood loyally 
by their Central throughout the apple deals backed out when 
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it came to buying fertilizers. Only a few companies, therefore~ 
were working with the Central on this deal, but even then 
2,283 tons were handled. This fertilizer was bought at a sav-­
ing, compared with the lowest price quoted by any agent, of 
about $3.00 per ton. Fertilizer agents assured the companies 
that they would guarantee them as low a price as the Central 
could get them, and others advertised openly in the press that 
they would supply fertilizer at even lower prices than could be 
obtained through the Central. 

Thanks, however, to the business acumen of the managers, 
the fertilizer agents were soon glad to withdraw those adver­
tisements and the companies who stood by the Central were 
able to divide a net saving of $6,800.00 on their fertilizer deal. 

I know some companies whose lack of faith in their Central 
cost them $4.00 per ton on their fertilizer supplies. One should 
not be too ready, however, to blame those companies; after all, 
it was only an experimental year and it is not strange that some 
should look askance at the idea of giving their order blindly 
without knowing how much their goods would cost them. At 
the same time all the more credit is due to those who were suf­
ficiently imbued with the right spirit of cooperation to do this. 

The great thing for the individual to remember, however, 
in a cooperative movement, is that after all it is not a Central 
Association selling you material; it is you yourself buying ma­
terial at first cost through your own buyer, that is, your Cen­
tral Association. The Central did not work to make any profit 
out of the affiliated companies. Supplies were distributed at 
cost and apples were sold at cost. A_ small levy was made on 
all apples sold to cover the expenses of the Central, but owing 
to the economical manner in which things wei:e worked 0 1.1t, 
money being earned by the Central in various ways already indi­
cated, the entire business of the companies was handled at the 
ridiculously low cost of three-eighths of a cent per barrel. 

Thus did the leadters of this movement demonstrate to the 
farmers what could be done by cooperation. 

During the winter months a special bill had been prepared 
to enable the Central Association to be incorporated. This bill, 
with certain modifications, was passed by the House of Assem­
bly at Halifax. 
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Steps were taken in June, 1912, to complete the organization 
of this movement and to incorporate as many companies as pos­
sible into one central body. 

The speculators who had so long made a very lucrative liv­
ing out of the farmers did not allow this organization to be 
effected without a determined opposition, but thanks to the zeal 
and untiring energy which was put into it, twenty-four of the 
twenty-seven cooperative companies signed the Memorandum 
of Association, which gave birth to the United Fruit Companies 
of Nova Scotia, Limited. 

The company is incorporated with an authorized capital of 
$50,000.00, of which $42,000.00 is subscribed, each subsidiary 
company subscribing 20% of its authorized capital. 

The organization meeting was held at Kentville on July 8, 
1912, the companies being represented by seventy-two dele­
gates. By-laws were adopted and directors and officers were 
appointed, each company being represented on the directorate 
by one representative. 

Three other companies have been formed and have come into 
the Central Association since organization, so. that there are 
now twenty-seven companies. 

All the companies agreed to come in under a by-law which 
gives the Central Association complete control of all their fruit. 
All apples are pooled and average prices are returned to the 
companies according to the class and grade of fruit packed out. 

These companies collectively have a membership of about 
1500 of the most up-to-date and progressive farmers of the 
valley. The United Fruit Companies can therefore claim to 
have control of the best fruit produced in the finest fruit pro-
ducing district in Canada. . 

There are thirty warehouses belonging to the companies, hav­
ing a total frost proof storage capacity for 420,000 barrels of 
apples. These warehouses are turning out on an average 20,000 

barrels of apples a week. Three of the companies have erected 
evaporators where the cull apples are· used up, thus reducing 
waste to a minimum. It is the aim of the United Fruit Com­
panies to establish and maintain a uniform high standard of 
pack which they guarantee. It is considered that in this way 
a demand will be created for cooperative packed fruit which 
will naturally mean higher returns. Already the superiority of 
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this pack has been noticed. Fruit inspectors have reported on 
it to Ottawa, and Ottawa in turn has congratulated the com­
panies. Uninterested persons in various parts of Canada have 
commented on it in the press. And above all it is reported that 
the European buyers have caught on to it and now look for and 
demand the cooperative mark. Thus it can fairly be said that 
the aim of the companies has been accomplished. 

Great importance is attached to this matter of good pack, 
and to maintain uniformity the chief inspector visits every 
warehouse constantly, spending a little time at each, inspecting 
barrels packed, ·and instructing. His reports concerning con­
ditions prevailing at each warehouse are carefully noted and 
filed. 

New markets are constantly being sought and in this con­
nection much valuable work has been accomplished. Markets 
on the continent of Europe hitherto supplied through a series 
of middlemen are now being supplied direct and trial shipments 
are being made to other hemispheres where the Nova Scotia 
apples, the apples with the flavor, have never previously been 
tasted, but where it is hoped a demand will be created. 

As the shipping season is only in its early stage it would be 
premature to talk about what has been accomplished this year. 
Suffice it to say that up to October 31st, I 55,000 barrels and 
16,000 boxes had been shipped and quite a fair proportion of 
this quantity had been shipped to fill orders. 

The worst feature of the Nova Scotia crop this year was the 
enormous quantity of black spot. To a great extent this was 
due to carelessness on the part of the farmer. Last year there 
was an entire absence of spot which lulled the grower into a 
sense of false security. Indeed, he has had a rude awakening, 
for this year climatic conditions were particularly favorable to 
the growth of fungus and in orchards where little or no pre­
cautions were taken Kings' Fungus reigned supreme while in 
neighboring orchards where better sense had prevailed Kings' 
Dollars reigned instead. 

The wonderful success that has attended the cooperative 
movement is having a telling effect and applications are being 
constantly received from responsible farmers asking for assist­
ance in forming companies in their neighborhoods. Seven such 
companies are now in course of organization and at the end of 
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the apple shipping season a vigorous campaign will be conducted 
to still further extend the scope of this movement. 

It is not proposed that the shipping of apples and furnishing 
of fertilizer shall be the sum and substance of this movement. 
A more ambitious program is mapped out. 

It is proposed that in time everything that a farmer requires 
on his farm or in his home can be purchased through the co -
operative companies. Advertisements are seen daily, setting 
forth the advantage of buying direct from the makers. Through 
the cooperative movement the farmer will get his supplies 
direct from the makers, minus even the advertising expenses, 
and with all the saving in cost which is always effected when a 
large quantity of any material is bought. 

Through cooperation the farmer buys his supplies direct 
from the producer and sells his product direct to the consumer. 
The small army of middlemen who have been making a com­
fortable living out of him on both sides has to retire and he, 
the producer, gets the full value for his money on the one hand, 
and gets all the money that his produce makes on the other. 

As I stated before, the United Fruit Companies have a very 
ambitious program on. It figures such items as the erection of 
cold storage plants, the running of a line of refrigerator cars, 
erecting or purchasing large departmental stores, erecting saw­
mills and cooperage and box-making shops, and even banking 
and insurance. Indeed, the possibiFties are unlimited. See wh:it 
has been done in Europe. Who will say that what Denmark 
has accomplished is not possible in Canada? 

One doesn't expect all this in a year, or two years, or even 
five years, but given judicious management and_ capable officials 
in all departments and in ten years I look to see the United 
Fruit Companies of Nova Scotia the most powerful organiza­
tion in Eastern Canada. 

The Central Association has an efficient office staff working 
on an organized system initiated by the writer. 

Instructions are sent out from the Central office constantly 
to all the subsidiary companies, directing as to varieties to be 
packed and how, when and where to be shipped. Space on the 
various boats is alloted to the companies and directions issued 
as to method of shipping, etc. 
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Statistics are compiled showing quantity and condition of 
crop throughout the American continent and Europe. Con­
stant telegraphic advices are received and recorded, giving total 
estimated shipments of apples from all ports to all ports. Pre­
vailing conditions on all markets are recorded daily and reports 
received from our representatives and agents from all markets 
touched by the North American fruits. 

All these reports are carefully studied and instructions are 
issued as a result. 

THE PRESENT AND FUTURE OF APPLE GROWING. 

Address by S. H. FULTON, Sleepy Creek, W. Va. 

Within the past twenty-five years apple growing has become 
one of the great branches of agriculture in this country, eclips­
ing, in area of orchards planted and in quantity of fruit pro­
duced, all other fruits common to the temperate zone. The 
attractiveness of this fruit, its palatability and its health giving 
properties, together with the fact that it is in season practically 
the year around, all combine to make the apple the greatest 
single asset of American horticulture. When the census of 
1910 was taken, there were 151,323,000 apple trees of bearing 
age in the United States. AQ1ong the states of the Union, Mis­
souri· ranks first, having in round numbers, 20,000,000 bearing 
trees; New York stands next, with I 5,000,000; Illinois third, 
with 13,000,000 bearing trees, and so on down the list. With 
such vast interests in apple growing, it is not surprising that 
anything pertaining to the culture of this fruit is of keen inter­
est not alone to rural horticultural circles but even to town and 
city people with money to invest. Within the past decade, hun"'.' 
dreds of people unacquainted with the orchard business, but 
allured by tales of great profit in orcharding, have invested large 
sums of money in apple orchards. This is particularly true 
with reference to orchards located in sections where large areas 
of cheap undeveloped land can be secured, as in the Virginias, 
western Maryland, southwest Pennsylvania and sections of 
other states which might be mentioned. In Maryland, within 
forty miles of the home of the writer, one company is develop-
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itig in apple orchards an immense tract of 40,000 acres and sell­
ing in· ten-acre units to investors all over this country and 
abroad. The published circulars of this company are so allur­
ing and the salesmen so enthusiastic over the orchard business 
that sales have been made much faster than the land can be 
cleared and planted. Plantings by practical individual ijTOwers 
and close corporation companies with good managers have also 
been very extensive within the past ten years. In the sections 
above mentioned, young well-cared-for orchards of from 200 to 
500 acres are not uncommon. In addition to these heavy eastern 
plantings, the middle west and the Pacific northwest must also 
be taken into consideration. In these latter sections there has 
been unprecedented activity in the planting and development of 
apple orchards within the past few years. 

This brief review of existing conditions serves to bring prac­
tical apple growers face to face with the fact that competition 
will shortly become keener and marketing problems will become 
more difficult. Of course not all these vast plantings will ever 
come into bearing, but the next few years will witness a great 
increase in the number of bearing trees of the country and we 
must prepare to meet the conditions. In the coming era of 
close competition, certain essential points in orcharding should 
be kept fixed in the grower's mind. There will not be space in 
this brief paper to enter into the details of the many problems 
surrounding the apple business from the time the ground is pre­
pared and trees planted until the orchard is brought into bear­
ing and the fruit placed in the hands of the consumer, so the 
writer will touch only upon a few vital points relating to the 
apple industry. 

One important question is that of varieties. Advertising 
schemes and plans to educate the people to eat more apples are 
beginning to bring results. But in addition to consuming more 
fruit, the public is beginning to recognize the fact that all apples 
are not Baldwins, Northern Spies or even Ben Davis. They 
begin to realize that some apples are better than others and they 
demand the better varieties. Ten years ago when we made our 
largest plan~ing of apples, we in common with other growers of 
the eastern Pan Handle of West Virginia, planted heavily with 
York Imperial and Ben Davis. We also planted in a more 
limited way, Grimes Golden and three varieties of summer and 

II 
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fall apples. Grimes Golden was then considered rather a doubt­
ful variety for profit. At that time York Imperial and Ben 
Davis sold on a par, while buyers took Grimes Golden reluct­
antly at about twenty-five cents less per barrel than was paid for 
other varieties. This past season the prevailing price for Ben 
Davis ;was $2.75, for York Imperial $3.25, and for Grimes 
Golden $4.00 per barrel. In other words, York Imperial 
brought fifty cents and Grimes Golden $1.25 more per barrel 
than Ben Davis. It should be stated, however, with reference 
to varieties, that many apples of high quality are poor bearers 
and some possess constitutional weakness in the tree. On the 
other hand, many of the medium and low quality varieties are 
strong and hearty in tree and abundant bearers. Under these 
circumstances, it may pay the commercial grower better to raise 
large quantities of medium quality apples at a fair price than to 
produce a limited quantity of high class fruit at a high price. 
Whether the crop is to be sold on the open market or to the 
retail trade should also be taken into consideration. Low qual­
ity apples can often be sold to advantage on the open market 
but would be rejected by the retail trade. This season in ship­
ping on orders to mountain towns in West Virginia and Mary­
land, we found it very difficult to dispose of Ben Davis, while 
other varieties sold readily. Were we to be dependent upon the 
retail trade, we would commence next spring to graft over all 
our Ben Davis trees. It is possible that changing conditions of 
the general market may yet bring us to this point. 

In a good many fruit growing sections apples which are in 
season during late fa~l and early winter are not receiving as 
much attention as they should. After peaches, pears, plums and 
other summer fruits are gone, there is a demand, poorly supplied 
in most markets,' for good eating apples. It is a mistake to try 
to meet this demand with hard fleshed winter apples unfit for 
immediate use. Rambo, Wealthy, Maiden Blush, McIntosh and 
other excellent varieties of this season furnish a list from which 
the grower may select. 

In the eastern fruit belt of West Virginia pruning is one of 
our big problems. This very important operation in the upkeep 
of an orchard is apt to be neglected outright or at least receive 
little attention. Doubtless the pruning problem also is, or should 
be, a serious consideration with Maine apple growers. The 
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style of pruning, that is, whether the tree shall be trained with 
open head, closed head with central shaft or leader, two story, 
or to some other recognized form does not matter greatly, pro·­
vided the style once adopted is adhered to year after year. 
However, the extent to which apple trees are pruned does mat­
ter greatly. Unless the tops are kept sufficiently thinned and 
open to admit plenty of light and air, the fruit will be poorly 
colored, unattractive in appearance and in the case of certain 
varieties, very much inclined to scald in cold storage. Per­
sonally, the writer likes low, open centered trees because of the 
increased area of the top exposed to light and air and because 
of convenience in pruning, spraying and harvesting the crop. 

Spraying, cultivating and fertilizing are all operations de­
manding careful attention on the part of apple growers but these 
topics have been discussed by other speakers and will be passed 
over by the writer of this paper. It might be stated, however, 
in passing, relative to cultivation, that a practical orchard tractor 
should prove a valuable acquisition to the grower whose or­
chards are extensive enough to justify the necessary outlay. A 
number of manufacturers, at the present time, have gasoline and 
oil tractors on the market designed for farm and orchard work, 
but most of these outfits are not fully adapted to the needs of 
the practical grower and furthermore the price is so high, in 
most instances, as to be considered prohibitive by most orchard­
ists. A few hours' work with a tractor in low headed, closely 
planted trees will convince any one that under such conditions, 
a tractor to work successfully must be low and compact with 
short wheel base, capable of turning in a short space. The 
wheels should be broad and well cleated for work on soft 
ground, and the engine should not develop less than r 5 horse 
power at the draw bar. Some makes of tractors approach 
these specifications, but most of them are built too high and 
require too much space for turning. The usual price, of from 
two to three thousand dollars, is beyond the reach of the great 
majority of apple growers. A practical working outfit, at a 
cost. not to exceed ten or twelve hundred dollars, would appeal 
to growers generally throughout the country, to supplement and 
to a certain extent take the place of horses and mules. The 
automobile and motor truck are practical where roads are good, 
and prices are no longer excessive. These modern inventions 
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are in use by a good many fruit growers in various parts of the 
country. It is to be hoped that the orchard tractor will shortly 
be gotten down to a practical working basis and the price mate­
rially reduced. In the rush of spring work, it is often impos­
sible to get the orchard land worked over in good time with 
horses and mules, and, furthermore, teams are necessarily idle 
a good share of the year on the average fruit farm while ex­
penses for feed and care go on just the same. 

In harvesting, winter apples should be allowed to hang upon 
the. trees until well colored and fully developed. This will 
insure attractive appearance and good keeping quality. Prac­
tically all of the decay which occurs in stored apples in the early 
part of the winter, is due to injuries in handling. The unbroken 
skin of a sound winter apple is very resistant to rot, but once 
the skin is broken or punctured, rot spores gain entrance and 
decay results. Careful handling is particularly essential in box 
packing as the box is designed for fancy fruit and freedom from 
punctures or bruises is very necessary. 

Ordinary barrel packing is usually done in the orchard just 
as the fruit is picked. Occasionally the apples are hauled to 
some central point or to a packing shed and there packed in 
barrels but this practice is not common. For box packing, how­
ever, a packing shed of some kind is very necessary. Facilities 
must be at hand for convenience in grading and wrapping and 
all needed supplies such as box materials, wrapping paper, box 
liners, labels, etc., must be kept under cover. This means haul­
ing the fruit to the packing shed and the wagons used for the 
purpose should be low down and equipped with bolster springs. 
Round, drop handle, half bushel picking baskets are very con­
venient for use in picking and hauling to the packing shed. 

Careful, systematic work is essential in packing both barrels 
and boxes. In facing apple barrels the selection of specimens 
of uniform size so that it will require just so many apples of a 
certain grade to face a barrel, will facilitate the work and add to 
the attractiveness of the package. In box packing systematic 
work is the only kind that will be worth considering. A certai1_1 
number of apples in each layer and in each row of the layer is 
absolutely necessary so that the box when completed will con­
tain a fixed number, depending upon the size of fruit adapted 
to any one of the standard packs in common use. This means 
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careful grading. Box packing tables can be obtained through 
a number of the experiment stations and once the style of pack 
for a given size of fruit is learned, the work becomes fairly 
easy and is a pleasure to the packers. Home help can soon be 
broken in to the work, though it will require considerable prac­
tice to acquire speed in handling the wrappers. In West Vir­
ginia, we have found expert Florida packers who come to our 
section to pack peaches very efficient for box apple packing. 
Being skilled in the wrapping and packing of tomatoes and or­
anges, they quickly learn the various apple packs and ac::quire 
good speed with a single day's practice. These packers work 
their way northward after the tomato season is over in late 
spring in Florida. The usual wages paid these packers is two 
dollars per day with board and lodging and railroad fare one 
way from the point at which they last worked. 

Box packing calls for wrappers, box lining paper, layer paper. 
labels, a convenient packing table and a box press. It will not 
pay one to attempt box packing on any extended scale without 
all necessary supplies and equipment. 

Within recent years there has been considerable agitation in 
eastern apple growing sections relative to the box versus the 
barrel for apple packing. In reality there should be no contro­
versy. Tender fleshed varieties of high quality are better 
adapted to box packing than to barrel packing. On the other 
hand, firm fleshed apples of only fair quality are best suited for 
barrel packing. Whether to use boxes or barrels is a question 
for the individual grower to decide. If he finds he can realize 
more for his apples packed in boxes than in barrels, then the 
box is the package for him to use. This past season we packe<l 
our Wealthy, Jonathan and Grimes Golden in boxes to very good 
advantage. When it came to York Imperial and Ben Davis 
we dropped the box and used the barrel as these varieties did 
not go well in boxes. The barrel commends itself highly to the 
man who has large quantities of medium grade fruit to handle 
and who must depend upon inexperienced help for packers. 
·Doubtless the barrel will continue to be the package generally 
used for the great bulk of eastern grown apples. 

Marketing is one of the greatest problems which confront the 
average apple grower. Growers not infrequently produce good 
crops of well grown fruit and yet fail to realize profitable re-
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turns because of unfavorable conditions at marketing time or 
because of improper methods of handling. Usually the apple 
crop is sold on the trees on the basis of so much per barrel de­
livered at the railroad station, the grower to furnish the barrel 
and do the picking and packing under the supervision of the 
buyer or his representative. This simplifies marketing very 
much and the fact that this method has become a general prac­
tice is an indication that it has been found at least a fairly satis­
factory system. Winter apples at harvesting time are not in 
condition to be put on the market for immediate use. The 
grower must either store his fruit and hold it until ready for 
consumption or sell to some buyer who stores for later market­
ing. Usually the grower needs the money for paying his pack­
age and labor bills and prefers to realize at once by selling his 
crop at harvesting time. He generally feels also that he does 
not wish to take chances on a rise in the market during the win­
ter months and does not like to face cold storage and repacking 
charges incidental to storing the crop. However, if prices are 
low at harvesting time or if for other reasons the grower con­
cludes to handle and market his own crop his problems are 
greatly multiplied. He must pack for the needs of a retail trade, 
he must be prepared to meet competition, he must advertise, he 
must know when to sell, he must collect his bills from a number 
of individuals and firms instead of from one firm. This system 
of marketing, while it is more taxing on the grower, usually 
secures wider distribution of the crop and better prices and if 
practiced to any coi:isiderable extent redounds to the benefit of 
the whole apple industry. Wider distribution and the supply­
ing of small towns not accustomed to securing a regular supply 
of apples will aid in solving the problem of over production in 
full crop years. 

The future of apple growing is a matter of no small concern 
at the present time to practical orchardists in this country. 
Overproduction, the ghost which at times haunts the minds of 
many fruit growers, looms up big in the hazy future. With 
thousands of acres recently planted in all parts. of the country 
and millions of young apple trees developing, it would at first 
thought seem impossible ever to market at a profit to the grower, 
the great quantities of apples which seem likely to be produced 
within the next ten years. However, it should be borne in mind 
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that not all .the orchards conceived in enthusiasm and planted 
with dreams of great profits in the near future will ever come 
into bearing. Apple growing has been boomed too much both 
for the good of the orchardist and the man with money to 
invest. The idea of large profits has been exploited with little 
or nothing said of the failures in the business, thereby bringing 
about, in many instances, blasted }_lopes and an extravagant 
waste of money. Already reaction is beginning to set in and 
fewer orchards are being planted than were set out from three 
to five years ago. Inexperienced companies and individuals are 
beginning to learn that it takes money to plant and develop an 
apple orchard. The writer has in mind a young orchard of two 
hundred acres finely situated in his vicinity which was entirely 
abandoned this past summer because the company owning this 
property ran out of funds and were unable to secure more 
money. From the vast unit system plantings of promotion com­
panies, we have little to fear. Usually the management is very 
poor so far as the upkeep of the orchard is concerned and the 
whole scheme is impracticable so far as raising fruit is con­
cerned. However, the increased planting of experienced indi­
viduals and well financed companies with efficient management 
will doubtless swell the production of apples in this country 
within the next few years. We shall probably see some years 
of low prices, but the practical conservative grower will weather 
the storm. Low prices will cause the neglect and abandonment 
of many orchards which are being run on a narrow financial 
basis. Low prices also will bring about wider distribution and 
increased consumption. The population of this country is stead­
ily increasing, which means greater home consumption, and the 
foreign market for apples is being gradually extended. There 
came to our shores curing the last fiscal year immigrants to the 
numbP.r of 1,197,892. While it is true these immigrants do not 
eat many Hood River J onathans or Maine Northern Spies, still 
they do consume a good many low grade apples, canned and 
dried fruit and other cheap products of the apple. Advertising 
the apple will help to increase the demand. In this movement 
the grower cari lend his aid and influence. Apple shippers and 
handlers having designated October 21 as National Apple Day 
are doing a good work in exploiting the merits of the apple and 
increasing the demand for this fruit. When apple day came 
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around last month it was quite generally observed in most of 
the large eastern cities. Commission houses, restaurants and 
retail stores made a special effort to center attention on this par­
ticular fruit. Many schools in apple growing regions devoted 
a portion of the day to specially written articles on the apple 
and in the cities many samples were given to the poor, to orphan 
asylums and to hospitals .. The Chicago papers participated in 
the celebration, telling the people about the abundance of the 
fruit and its beneficial effect. In Baltimore about 35,000 apples 
were distributed among the children in the orphan asylums. In 
New York, restaurants in the produce district made a special 
display of apples cooked in various styles. 

Referring again to the heavy planting of apples made within 
the past few years, it should be stated that this great increase is 
offset to a considerable extent by the decline of hundreds of 
small orchards scattered over the country. Only a few years 
ago from many small railroad stations in the older apple pro­
ducing states such as Maryland, Ohio and Michigan, from one 
to five or more carloads of apples were shipped each fall to the 
city markets. Now the small farm orchards are gone and no 
fruit is shipped. This decline has been due to neglect, ravages 
of the San Jose scale, etc. In the ten years intervening from 
1900 to 19rn the United States census showed a decline in bear­
ing apple trees in the United States of from 201,794,000 to 
r 5 r ,323,000 or 33.4 per cent. It will take a considerable share 
of the newly set trees to offset this decline. The apple business 
is falling more and more into the hands of the speci.ttlist and the 
man who makes apple growing the dominant feature of his 
farm operations rather than a side issue. 

It rarely happens that we get anything like a full crop of 
apples in all sections of the country in any one year. This fact 
also tends to relieve, to ~ considerable extent, the tenseness of 
the situation so far as over prdouction is concerned. In 1896 we 
had the largest apple crop this country has ever produced. In 
r9rn the next largest yield occurred. Here was an interval of 
14 years between the two big crops. The well established 
grower can withstand an occasional year of big crops and low 
prices. 

High transportation rates and expensive methods of distribut­
ing in the large cities militate against the apple business. The 
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grower can unite with the apple shippers and handlers to secure 
better transportation rates. When the fruit reaches the city on 
consignment, commission men, jobbers and retailers all take a 
liberal share of the dollar paid by the consumer, leaving the 
grower a much smaller fraction than that to which he is entitled. 
How to eliminate these middlemen is not so apparent. In some 
instances the grower is in position to deal directly with the re­
tailer or consumer, thereby securing a larger share of the dollar. 
But usually he must let his fruit go through the ordinary chan­
nels of trade. If the parcel post weight limit is raised and the 
rate decreased, this will help the· grower who is in position to 
retail some portion of his crop. 

On the whole there can be little question but that the apple 
grower who continues to give his trees good attention through 
both good and bad years, who produces high class fruit and who 
grades and packs carefully will continue to find apple growing 
profitable. If he is situated within easy reach of the large east­
ern city markets his chances for success will be greater. With 
reference to nearness to market, Maine growers are particularly 
fortunate and may be able to produce apples at a profit in those 
years when more distant sections ship at a loss on account of 
heavier freight charges. 

BEES INDISPENSABLE IN MODERN 
HORTICULTURE. 

DR. BURTON N. GATES, Massachusetts Agricultural College, 
Amherst, Mass. 

Ladies and Gentlemen:-! observe that I have a varied 
audience. Some are young folks who would know of life of 
bees; doubtless, too, I have some bee keepers who would hear 
something of the technicalities of the industry; and I know I 
have horticulturists. I am quite accustomed to speaking to bee 
keepers of specialized bee keeping procedures, but to a mixed 
audience it is frequently necessary to vary the subject. I will 
try to present three or four different themes for your considera­
tion. I will tell you something of the importance of bees in 
horticulture; something of the natural history of the bee, how it 
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behaves, the wonderful and almost mystic activity of the bee 
which may be closely compared to the activity of the human 
race; something of the fundamentals in handling bees; finally, 
I will show you some pictures. 

BEES FOR HORTICULTURE. 

First of all, I will consider the intimate and. important rela­
tion of bees to horticulture. The Chairman has already given 
the key to the situation, I will further make a presumption. 
If, for instance, by a command, all the bees, both wild and those 
under domestication, could be wiped out, say from a given dis­
trict or locality, it is a safe prophecy that but few fruits and 
vegetables would .. set during the following season. In a word, 
so important in the setting of fruits and vegetables are the 
honeybees that the supposition might include merely this race 
of bee life. It is common experience and even the result of ex­
perimentation that honeybees do the major part of the work in 
pollinizing orchard fruits, small fruits and many vegetables. 
Illustrative of this recognized importance, colonies of bees are 
now being kept in orchards purposely for their services as car­
riers of pollen, the male element of the flower, which is so 
essentially necessary in the maturation of fruits. Later, when 
the slides are thrown on the screen, I will show you some of 
these apiaries in commercial orchards. I will also illustrate 
what happens to an apple, for instance, if the pollen is not sat­
isfactorily deposited on the stamen. It will be seen that the 
resulting fruit is either malformed, one-sided, lopsided, or other­
wise unmarketable. In this connection, fruit growers are recog­
nizing more and more that cross pollinization especially, results 
in larger fruit, with better texture and quality, for it is known 
that many and perhaps most of our fruits and vegetables require 
cross pollinization and cross fertilization for their maximum and 
most satisfactory development. An exception to this is the 
Baldwin apple, which is, in a measure, self-fertile. 

In Massachusetts, within two or three years, an industry 
which is worth a million dollars and probably a million and a 
half dollars to the state, cranberry growing, has demonstrated 
that this crop is set essentially by the agency of the honeybee. 
Some other insects, as solitary bees, it is true, play a part, but 
the honeybee is the important agent. 
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Bees have become quite indispensable in greenhouse growing 
of fruits and vegetables, which in Maine is probably not as large 
an industry as in some other states. In Massachusetts, how­
tver, the growing of cucumbers under glass is a peculiar spe­
cialty. In these cucumber greenhouses, from 2,000 to 2,500 colo­
nies of bees are used annually for the purpose of setting the 
cucumbers. It is likewise found that bees are equally important 
in melon houses; for melons grown out-of-doors as well, bees 
are being utilized. 

In the Connecticut Valley of Massachusetts, as elsewhere, 
there are large market gardens grow,ing nothing but cucumbers 
for pickling purposes. It is being recognized that the services 
of bees are also of vital importance in this industry. Cucumber 
growing out-of-doors is closely associated with squash growing 
and with melon growing. A melon grower, for instance, in the 
vicinity of Springfield, told the speaker that he attributed his 
successes in large crops of muskmelons and cantaloupes which 
he sends to the finest hotels in the country, to an investment of 
perhaps $2.50 a year paid a neighbor bee ·keeper for the rent or 
services of a single hive of bees which he maintains in his .melon 
plantation. Doubtless this one colony may mean all the differ­
ence between success and failure. To summarize, it is being 
demonstrated that all cucurbitaceous vegetables require the ser­
vices of bees and the crops benefit in proportion. 

A specific instance of the importance of bees to the practical 
orchardist, is shown in an observation. on two orchards of about 
equal acreage in a western "pocket" in the foothills of an ad­
mirable fruit land, well drained and protected from frost. One 
grower secured large crops, while his neighbor secured none~ 
though his fruit trees were of the same age and blossomed. 
heavily each spring. The owner, in despair of financial ruin, 
called for assistance upon the State Experiment Station. A 
specialist, who was a· pomologist and entomologist, investigated 
the two entirely comparable orchards, but was about to return 
without solving the problem when the question of bees arose. 
Upon inquiry it was asserted that no bees had been maintained 
for either orchard. Going over the ground more carefully, 
however, the specialist found in a neglected corner of the fruit­
ing orchard, a fallen log partially sunken in the damp land. 
This sheltered a very large colony of bees ; to it is attributed the 
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success of the orchard. The following season bees were pro·· 
vided in the orchard which had previously failed, with the result 
that the owner netted $3,800 on his crop. 

It is well to stop a moment and inquire why the services of 
bees are so indispensable. You horticulturists doubtless know 
the key to the situa~ion, or at least you know _one key, namely, 
that bees are the ·carriers of pollen from the stamen of one 
flower perhaps to the pistil or female organ of another flower. 
Pollen thus transmitted from stamen to pistil is spoken of as 
cross pollination. When this minute pollen grain reaches the 
sensitive stigma, a "pollen tube," or the outgrowth of the pollen 
grain, penetrates down through the pistil to the embryo seed 
or ovule where there is a union of the contents of the pollen 
grain and the· ovule. This is spoken of as fertilization. This 
very common phenomenon is widely understood and it is recog­
nized that bees function in its accomplishment. But it is in a 
deeper sense that the honeybee is important in the fruit and 
vegetable industries. 

It is well known that the prevalence of all wild life, plant or 
animal, is subject to flt1;ctuations due to favorable and unfavor­
able environmental conditions. Some years in a locality there 
is a pest of mosquitoes or house flies. In succeeding years they 
may be few. It is so with the game birds and the fish of the 
sea ; they are plenty or scarce from time to time. It may there­
fore be expressed as a biological law, that the prevalence of all 
life is subject to fluctuation; bees have their periods of ups and 
downs. When favored they rise to the crest of prosperity and 
prevalence. It may be that disease enters a locality and reduces 
their numbers. Hard winters may also depreciate them so that 
in a year when they are needed for their service as pollen-bear­
ers, they are at a low ebb. 

When the horticulturist realizes that he is depending on this 
fluctuating service of wild bees, he asks what he can do to over­
come the unreliability and assure himself of a maximum crop 
or a more even crop. The recommendation would be to estab-­
lish an apiary in proportion to the size of the orchard or garden. 
This eliminates any dependency upon wild bees or honeybees 
from neighboring apiaries. Yet their additional service will do 
no harm. It is far better to flood an orchard with bees during 
the blooming period than to have a scarcity. Furthermore, the 
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cost of the small apiary is infinitesimal as compared· with the 
possible benefits and returns. 

It should also be remembered that during fruit bloom, particu­
larly, weather conditions often prohibit free flight of bees, hence 
they should be near at hand to perform their service. N umer­
ous observations are on record in which orchards were suc­
cessfully fertilized when the bees had less than a quarter of a 
mile to fly, while more distant orchards bore no crops. Thus 
the apiary in or adjacent to an orchard will safeguard failure. 

A question which is frequently asked is, how many colonies 
of bees are necessary for a given number of mature apple trees 
or for so many acres of cucumbers, cranberries, raspberries, etc. 
·with respect to the apple, two ratios have been advised. I used 
to say that for each 50 bearing apple trees, the services of one 
colony of bees is recommended. Within a year, I have talked 
with large fruit growers in Ontario and elsewhere, who assure 
me that I am quite wrong, and who recommend the provision 
of one colony of bees for every 25 fruiting apple trees. This 
recommendation is made with the idea of keeping up that effici­
ency curve already spoken of, so that in the blooming period of 
the fruit orchard there will be available a sufficiency of bees to 
successfully pollinize the blossoms. As is said above, it is far 
better to flood the orchard with bees during the blooming period 
than to have a scarcity. 

In summarizing, an horticulturist or orchardist may fertilize 
soil, cultivate, prune, thin, spray and do all those things which 
modern practice advocates, yet, without this agent, the honey­
bee, to transfer the pollen from stamen to pistil, the results may 
be nothing. It is a matter of assurance or insurance and pro­
tection. It is a slight expenditure in comparison to the possi­
ble and probable returns. 

THE MANIPULATION OF BEES. 

It is not possible in a few moments to make bee keepers of 
each of you, but it is possible to throw out a few suggestions 
for manipulation and procedure which are so fundamental that 
they apply not only to the one who is a prospective bee keeper, 
but to the bee keeper of experience as well. People sometimes 
regard the bee man who seemingly handles his bees with per­
fect impunity, as a trifle abnormal or perhaps as one who pos--
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sesses some supernatural" power which it would seem he exerts 
over the bees, enabling him to handle them at will. The operator 
may pick them up by the handfuls, and as I have seen one 
demonstrator do, may place a handful in his mouth, afterwards 
allowing the bees to fly forth one at a time. Such manipulations 
seem supernatural to the uninitiated who habitually regard bees 
as vicious and untamable; but as a matter of fact, it is quite 
simple and I assure you that it will be quite possible to teach any 
and all of you to handle bees with a similar proficiency. 

There are a few fundamental features. In the first place, 
move slowly when operating a colony of bees or when moving 
about the bee yard. Quick movements invariably attract bees. 
They fly quicker than the eye ; you cannot dodge them. Another 
key to the situation is the use of a little smoke, not necessarily 
tobacco smoke, but a smudge made from punky wood, excelsior 
or old burlap sacking. Such a smudge is easily made in this 
instrument which his called a bee smoker. Every bee keeper 
should have one. It is almost as requisite in handling bees as 
knives and forks are in eating. This is merely one type of a 
smoker and illustrates a strong type. It is known as the Stand­
ard Root Smoker. In this tin can a smudge is built; before 
opening a colony puff a few jets of smoke in at the entrance; 
two or three will be sufficient and will materially quiet the 
inmates. Occasionally an obstreperous colony requires more 
smoke. In handling Cyprian bees,_ smoke should be avoided, 
but in place of it the colony should be jolted or jarred. This 
procedure is quite the reverse of that recommended in handling 
all other races of bees. Pounding on the hive, jars or jolts will 
usually excite races other than the Cyprian, and sometimes cause 
them to be cross. The use of smoke or in case of the Cyprian 
bee, the purpose of this jarring, is to cause the bees to gorge 
with honey. In this condition it is known that they are less 
prone to sting, which of course explains the procedure. 

The majority of bee keepers prefer to protect their faces from 
possible stings by the wearing of the veil which is put over a 
broad brimmed hat, like a straw hat, and which comes down 
over the face, fastening under the coat, or drawing tightly 
around the chest. - Professional bee keepers, however, do not 
wear gloves, but prefer to take a sting occasionally rather than 
to be inconvenienced by them. The beginner, however, may 
gain confidence by using them, yet he will soon discard them. 
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I think there are those here who would like to see the prac­
tical and advantageous features of the modern hive illustrated. 
This one here, which is from the exhibit, may be demonstrated. 
It is called the ten frame Langstroth hive. The parts of this 
hive, beginning at the bottom, are the "¾" bottom board, the 
body or brood chamber in which all the young bees are reared, 
and the part above the brood chamber which is called the super 
and is the place where the honey is stored. Over all there is the 
cover. The type of cover which is preferred consists of ,two 
parts, namely, the inside thin cover, and the outside metal roof 
telescoping cover. Opening this super, you will see that it con­
sists of numerous boxes which bee keepers call section boxes. In 
this it is that the honey is stored which, when sealed, weighs 
approximately a pound. These section boxes fit four in a row in 

· what are called section carriers. They are separated, which· 
prevents the bees from building ~rosswise from box to box by 
a partition, known as a separator. There are two kinds of sec­
tions, square sections and oblong sections. 

Analyzing the brood chamber, it will be seen that it consists 
of ten frames in which the brood combs are built. This par­
ticular frame, as the name of the hive would denote, is called 
the Langstroth. To keep these frames separated, they are 
spaced by what bee keepers call the Hoffman self-spacing devise. 
In each of these frames, bee keepers stretch wire which they 
imbed into this sheet of" foundation. Foundation is merely pure 
bees wax run out between rollers bearing the impression of the 
cells. It is the basis or septum of the comb and while some have 
spoken of it erroneously, as artificial comb, this name is not in 
any way applicable. If there is any 0Q.e thing which I would 
impress upon you, it is that there is no such thing as artificial 
comb. There has been for years a premium offered of a thou­
sand dollars to anybody w~o will produce one pound of arti­
ficial comb honey. This premium has hever been claimed nor 
is it likely to be. Bee labor is cheaper than human labor. 
Humans cannot compete. Foundation is, as the name implies, 
the base on which comb is built. 

It is used merely to save the bees labor and to supply them 
,additional material on which to work. 

In the cells which the bees would normally build on this foun­
dation in this frame, would be laid the eggs by the queen which 
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would develop into grubs and finally mature as worker bees. 
The adult bees would deposit in some of these cells the pollen. 
the very thing which the . fruit growers want transmitted from 
tree to tree or blossom to blossom. There would also be a cer­
tain amount of honey stored in some of these cells. It would 
be in this part of the hive that the colony would pass its winter. 
The discovery and invention of these frames were made by the 
Rev. L. L. Langstroth, whose name marks an epoch beginning 
aboµt 1850, in the advancement and progress of apiculture. 
Langstroth is furthermore said to be the father of modern bee 
keeping. Without his discovery, it probably would not have 
been possible to have made bee keeping commercial. · 
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