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DEPARTMENT OF AGRICULTURE.

To His Excellency, William T. Haines, Governor of Maine, anid
Council:

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

JOHN A. ROBERT'S, Commissioner.
Augusta, December 31, 1913.






ANNUAI, 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
pleasantly during the year, and that harmonious relations have
been maintained with all other agricultural organizations and
institutions throughout the state. The work of the various
bureaus and divisions 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 each of these lines has been greatly increased
during the year, due in large measure to new legislation. 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; Weights and Measures; Apple In-
spection. 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=
establishment of agricultural courses in many secondary schools,
the increasing demand for demonstration work, the call for ex-
pert speakers beyond our ability to supply them, all show a rec-
ognition by the farmer of the spirit of the age.

The city, too, is coming more and more to recognize the agri-
cultural possibilities of the state and to show its willingness to
assist in their development. Chambers of commerce and local
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. While Maine farmers stand
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at the head of their occupation, it remains a fact that there are
thousands and thousands of acres of land, yielding only light
crops, that might be made to produce abundant and profitable
harvests of fruits, vegetables, grains and potatoes.

FARM CROPS.

Weather conditions in the state during the year have been
very unequal. While some sections have been blessed with an
abundance of rain, other sections have suffered severely from
the want of it. On the whole we find that while some crops
have been light, others have been up to the average or even
better than the average. One fact has been brought out very
forcibly in the extremely dry sections,—that individual farms,
given a high cultivation, have produced crops nearly, and in
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
probably 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 acre. Outside of limited areas
Maine soil is adapted to the production of large crops of hay,
clover and cereals and too little attention is given to their culti-
vation and fertilization. Fields are left for a long term of years
without reseeding and without 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 ctover, their yield is a half ton or less of very
poor quality; and in turn the gradual reduction of the hay and
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 believe a too large use of commercial fer-
tilizers has had much to do with the bringing about of this un-
fortunate situation. There is a quick and prompt market at our
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very doors for milk, cream, butter, beef, mutton, and, in fact, all
animal products. We advise that more farmers specialize in the
production of hay, corn and small grains, and feed the same tc
high quality animals upon the farm.

The total crop 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 old fashioned yellow corn. The crop this
year, whether flint or sweet, is probably not over 5o per cent of
the average crop, and varies little from the crop of 1912.
Weather conditions have been very discouraging the last two
years. Most of the flint corn grown is packed in silos and the
same is true of a large percentage of the stover from sweet cora.
Silos have increased in numbers quite rapidly in the last decade.

SMALIL GRAINS.

About 3,000 acres of wheat were produced in the state in
1913, the crop averaging something like 25 bushels to the acre.
About 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 above those of immediately previous
years. 'The area was 140,000 acres; yield, 40 bushels to the
acre. Qats have been sown largely on land to be seeded to
grass, they serving to protect the latter during its early growth.
In late 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 valuable crop and worthy
of more extensive cultivation. Should future seasons continue
to prove unfavorable to corn, it may be wise to make more of 2
specialty of oats, with greater care in the selection of seed,
using varieties giving large yields. The present crop 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 value 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 t¢
the acre. Early in the crop season, reports from Washington
indicated a large shrinkage in the potato crop of the country.
This led Maine growers to anticipate a long price
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. That,
and more particularly other conditions affecting the crop, have
had a depressing effect. In September, 1912, an embargo was
placed on potatoes from most European countries, on account
of potato diseases. As a result of a hearing before the Federal
Horticultural Board in Washington, December 18, 1913, this
quarantine was continued and was extended to Canadian pota-
toes. This Department was represented at this hearing by Mr.
C. E. Embree of the Bureau of Markets. The purpose of the
quarantine 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
t?. keep such diseases out of the state. Should they at any
time be found here, it would become the duty of the state to
stamp them out.

ORCHARD CROPS.

The apple crop of 1913 was about 25 per cent of that of
1912. The quality was varied. On some farms and in some
localities it was good, while on other farms and in other locali-
ties it was inferior. The difference in quality was not due to
chance, nor to any favoritism on the part of Providence. No-
where is it more true than in orcharding that “Whatsoever a
man soweth that shall he also reap.”
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A cursory view shows that many orchards are left unpruned,

uncultivated, and unfertilized,—a quick prey to disease and in-
sect pests. Planted in hope, grown in increasing neglect, starv-
ing, scraggly, uhkempt, a symbol of unthriftiness, many an appic
tree stands today, by wall or in the open, doomed to an early and
disgraceful end.” And the armies of tent caterpillars and brown-
tail moths are marching on, feeding, devouring, destroying!
How long, Oh! how long, are orchard trees to suffer such neg-
lect!
* The price of apples by the barrel or box at the farm was
about double that of -1912. An orchard Institute of two days
was held in March in the city of Auburn, under the auspices of
the Auburn Fruit Growers’ Association, the Auburn Board of
Trade and this Department. Expert speakers from without an.
within the state took part in the proceedings. The attendance
was 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 crop, the exhibit of fruit was large and fine. The Annual
Exhibition made by the Bangor Chamber of Commerce was
large and contained much fine fruit. Reference is had to the
report of the State Horticulturist and also to the report of the
Maine State Pomological Society.

SMALIL FRUITS AND VEGETABLES.

The soil and climate of Maine are adapted to the growing of
small fruits and vegetables. In their season, all such needed to
supply the home market might be and ought to be raised ia
Maine. The same is true of fancy apples for eating, Large
shipments of vegetables, small fruits and fancy apples from out-
side sources are brought into the 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
products.
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SEED AND PLANT IMPROVEMENT,

Soon after coming into charge of this Department the
Bureau of Seed and Plant Improvement was abolished and its
work transferred to the Dairy Division. This was done in
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 highly commendable. The
exhibition held at Lewiston City Hall in connection with the
Annual Dairy Conference, was the largest and best ever held il
the state. Plans are being made to enlarge and make more
valuable the work of Seed and Plant Improvement. Our farm-
ers need to realize more forcibly 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 Brown-tail Moths.

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

The brown-tail moth is found now in nearly all inhabitel
parts of the state as far north as Houlton, and in the western
and southern sections it has become a great scourge. Apple
and pear trees, elm, oak, maple and other trees are loaded with
the nests.

Under the law it is the duty of the municipal officers in towns
and cities to clear the parks and highways, reckoning 6o feet
from the center of the highway, each way. It is also their duty
to notify private owners to clear their orchards and shade
trees. The municipal officers in very many towns are faithful
and their work is well done. There are, 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 tne
work.
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The expense of taking care of the brown-tail moths in some
of the smaller towns has become so large that they are hardly
able financially to do the work in the manner in which it shou!
be done. Most towns 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 would be better if thev
would spray about the time the eggs hatch, the latter part of
July or the first of August, with a spray made up of 6 pounds
of arsenate of lead paste to 100 gallons of water. This, if prop-
erly applied, will destroy by far the larger part of the insects.
Towns should provide themselves with a power sprayer to care
10r their shade trees.

The brown-tail moths have taken possession of the wood-
lands as well as the orchard and shade trees and the main hope
for the future lies in spraying and parasitic work. Reference ‘s
ihad to the report of Major Philbrook, and to Bulletin Vol. XII,
No. 4, published by this department.

Tent Caterpillar.

The tent caterpillar was very abundant during the last sea-
son in some parts of the state. They were particularly notice-
able on cherry and apple trees, by the roadside. Many orchards
were completely stripped by them in the early spring. 'This
insect is easily taken care of by spraying.

ROADSIDE IMPROVEMENT,

Attention was called earlly in the season to the unsightly and
filthy conditions of miles upon miles of roadside caused by the
multitude of brown-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:s
calling their ‘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 worthless apple trees within the
limits of the highways.

Also a prize of $40 was offered, for the best essay upon Road-
side 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 Committee of Judges. The prize was
given Mrs. Edward M. Lawrence of Lubec. This essay was
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 it was also distributed among all farmers’ or-
ganizations in the state.

The purpose of this work is to create a popular sentiment in
the state in favor of the cleaning up of roadsides of all bushes
and worthless trees and keeping them clean. We believe there
should be legislation compelling towns to do this. Such action
would reduce the cost of taking care of the brown-tail moths
very greatly.

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

WEIGHTS AND MEASURES.

The Legislature of 1911 passed a law making the Commis-
sioner of Agriculture the State Sealer of Weights and Meas-
ures. Under that law my predecessor purchased a new set of
standards and installed them in the State House. The Legis-
lature of 1913 made an appropriation for carrying out the pur-
poses of the Act. Under it, Levi S. Pennell of Portland was
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 worthless.

As a result of the year’s work, by far the greater portion of
the towns in this state have provided themselves with a good
set of standards. They 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.

Reference is had to Mr. Pennell’s report for details of tha
work.
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MARKETS.

The Legislature of 1913 provided an appropriation of $3,000
tc be expended under the direction of the Commissioner of Ag-
riculture to study the methods and cost of marketing farm
products and purchasing supplies. 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 shall have authority 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 local exchanges in this state. At the beginning of the
year there were sixteen local exchanges which had been organ-
ized during the preceding year.

Mr. Embree has organized about 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 codperation in buying their supplies and selling their
farm products.

. The detailed work of Mr. Embree will be found in his report
incorporated in this volume,

BEEF.

Considerable discussion is going on in the public press and
at boards of trade and other places, in regard to beef growing
in the state of Maine. This is due, 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
T have no doubt that they would be able to make it profitable.
Tt would, however, be unwise to induce men who are engaged
in the dairy business 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 business must have a large capital
and it is only after a number of years that he is able to receive
any income whatever. No doubt the time will come when
Maine will produce a much larger amount of beef than at the
present time and we believe there are some sections in which
men with sufficient capital could make the business prospercus
and profitable.
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There are in the state some very fine herds of cattle be-
longing to beef breeds.

SHEEP.

The number of sheep owned in the state of Maine has been
on the decrease for many years and we find the same to bhe
true throughout the country and also in Canada. In spite of
that fact, we believe that the sheep raising industry is a good
and profitable 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. When the dairy business came into vogue
these flocks were sold off for the most part. Dairymen do not
like to be troubled with a few sheep. We hope that sometime
in the future the sheep industry will be revived in the state.

THE DAIRY.

The dairy interests of the state are in a fairly prosperous
condition. The standard of dairy cows has been raised consid-
erably in the last decade. More attention has been given to
breeding and feeding and also to dairy sanitation. The results
are a larger and better product. A few new creameries have
been organized during 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 would be proportion-
ately increased in value, 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-
ests than the dairy testing associations. They open up to their
members many opportunities for improvement, Through dis-
cussion and experiment the most economical combinations of
feeds are ascertained. The value of full blood animals as
compared vwith grades is almost constantly under consideration,
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as is also the comparative merit of various breeds of dairy
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 room 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 live stock interests. Yet I understand the condition in
Maine is no different from that in other states. There has
been a shrinkage in the number of animals all 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 this
unfortunate condition is due to many reasons. One active
cause has been the lack of farm help. A shrinkage in the sizc
of herds has followed a shrinkage in the size of families. Also
in late years new avocations have drawn boys and girls 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 abundant forage in the summer for large
numbers of cattle and sheep, which were grown principally for
beef and mutton. Those lands for the most part were located
in the hill country, were too rough for cultivation and so after
a few years became depleted of their fertility and were allowed
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 and many vegetables, chemicals produce a
smoother and better crop than animal fertilizers and their ap-
plication can be made more easily, and with less expense.
Many farmers find it more in accord with their tastes to pro-
duce such crops, that can be fertilized with chemicals, so there
ic 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 followed the advice of public speakers and writ-
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ers and got rid of the “cow boarder.” The teaching of the last
few yeérs 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 fully the
fact mentioned before, that the state needs a larger number of
pure blood males of high merit.

Again, the demand for draft oxen is almost a thing of the
past; and were it not for the almost 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 well as for beef, The displacement of oxen
for draft purposes, combined at the same time with the low
price of beef, resulted in a rapid diminution in their numbers.
It is not reasonable to expect much further use of oxen for
draft purposes, although it must be acknowledged that the ox
has some very warm friends.

We also call attention to the fact that upwards of 700 ani-
mals were killed during the year 1913 for tuberculosis. In
some cases entire herds have been nearly wiped out. The loss
of so many cattle has a depressing effect upon the business,
and on that account many farmers are led either to go out of
the dairy business or to keep fewer animals.

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

INSTITUTES.

There has been a call 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 been held in con-
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nection with granges, who have opened their halls to us without
expense to the state.

PUBLICATIONS.

Quarterly Bulletins have been published covering the work
of the State Dairy Inspector, Mr. Russell S. Smith; a Bulletin
on “The Need and Importance of Good Seed in Maine;” a
‘ Bullebi-n containing the Laws of the State relating to Agriculture;
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, while a few have attained a higher excellence than ever
before. The officers of these associations devote very much
time and ability to making their fairs successful and pleasing to
their patrons. The associations at Lewiston, Waterville and
Bangor receive special appropriations from the state, the
amount given to Liewiston 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 Association, and the smallest was $18.68,
to the Embden Agricultural Society.

There are also a large number of local fairs held by granges
and other organizations that do not draw stipends. Some of
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, healthy farm fairs and are of
much value to the nearby 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 crops of high quality. They
held open for two days and had several speakers in attend- -
ance. Other fairs of this class 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 class that have no really good excuse for
further existence.

We recommend to societies receiving state stipend that they
give larger attention to farm crops. More and larger premiums
should be offered. Whenever practicable, premiums should be
offered on animals 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 be 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 be maintained under
proper sanitary conditions. We recommend that all shows
shall be carefully scrutinized before they are admitted, and
that all 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 and 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
enforced.

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 should 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 before 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 well for the legislature to require an annual
meeting of the fair 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 small societies
the expense might be taken from the appropriation for stipends.
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REPORT OF STATE DAIRY ISTRUCTOR.

To Hon. J. A. Roberts, 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 present time. I am
aware that a mere declaration does not prove anything, so I
will 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 may
be affected in the future by competitions.

Dairy products, like milk and cream, must always be 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 milk and cream must come from this part of the
country. Vermont used to make butter, but Vermont butter
is not now known in the market. The products of the dairies
in Vermont have all been absorbed for the milk and cream
supply 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 will 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 will have, the advantage over those engaged in other
branches of farming. The competition is limited to a given
area near the market.

This state is naturally a dairy state. Beef raising to be suc-
cessful must be in countries like Argentine, Australia and the
southwest in this country, where there is a long season for
jpasturing. 'The countries where there is a long winter, like
Denmark, Norway and Sweden in the old countries, are the
countries where the farmers are dairymen and always will be,
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becaus? conditions are such that it is a profitable business. The
same 1s true of this state. You can find dairymen in this
state that are making a good living with ten dairy cows, which
can not possibly be done with ten beef cows.

The natural conditions in Maine are favorable for dairying.
Maine is a grass 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,

“Forests. decay, harvests perish, flowers fade, but grass is
immortal.

“Sown by the winds, by wandering birds, it softens the rude
outlines of the world. It invades the solitudes of the deserts,
climbs the inaccessible slopes of mountains, modifies climates
and determines the history, the character and the destiny of
" nations.

“It yields no fruit in earth or air, and yet, should its harvests
fail for a single year, famine would depopulate the earth.”

This grass that grows from our granite soils, when fed to
the dairy cow under favorable conditions, produces milk and
cream 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 prices,
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 of 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 stock; they are born cow men.
Of course, they can make a success with less difficulty, but 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 learn by experience.

Take a good dairy paper, have the dairy bulletins from the
Experiment Station and the Agricultural Department, get right
yourself and then keep good dairy cows and you will be weil
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 future.
I wish it were possible for every dairyman in Maine to be a
member of one of these associations. Grade up the herds by
using 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 will 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 machines
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. 1 was appointed to this office March 1,
1913, and soon afterward the work of the Seed Improvement
Association was put in charge of this department. C. R. Le-
land, the Assistant Dairy Instructor, who is also the Secretarv
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 would
be to assist 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 organizing associations in Maine: First, on account of
small herds; second, from difficulty in securing men for official
testers; third, from lack of interest on the part of the farmer.

I believe that the introduction of 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 association in Maine except one has had two or three
different men during the year, for the reason that the salary,
about $35.00 per month, is not satisfactory and as soon as these
men prove their worth 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 be what we call good mixers. To overcome the
third obstacle, 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.

There 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 and
the Maine Live Stock Breeders’ Association. There have be:n
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two new associations organized this year, I have attended
meetings of nearly all of these associations 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
pure bred animals. The farmers are interested as never before
to improve their stock by using pure bred bulls. It seems to me
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 codperate and buy a bull, or, if there were farm-
ers owning about 180 cows, they could be divided into blocks
with 60 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, bulls would be kept
longer and if they were of merit, it would be discovered before
they went to the slaughterhouse.

The dairymen of the state, with the exception of those in a
few localities, have been receiving very satisfactory prices the
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 must 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 Washington County, the dairy business is not well dn-
veloped. In a great part of the county they have no market
for butter except a short 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 were bartering their surplus butter at the stores for 21
and 22 cents a pound and 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 satisfactory 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 assistance from the state. What I mean is 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
Granges located near to elect a young man between the ages
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 judge 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 breeders’
association meetings, twenty-five institutes and eleven Grange
meetings, making a total of sixty-four meetings with a total
_attendance of 3,884, or an average of sixty at each meeting.

As a recommendation for the 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 good quality. The State of Maine has a
good reputation now for dairy products and we want to do
better.

If the creameries in the state could advertise their goods and
state that the product was all from tuberculin tested cows, that
the stables and milk rooms had all been inspected by state
irspection, and that 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. While milk is a
cheap food the consumer wants to know that it is clean and
healthful. The 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 all other business.
It depends on efficiency and business principles, along all lines



26 AGRICULTURE OF MAINE.

of work and it takes more intelligence to be a successful dairy-
man than in almost any other branch of farming. All over the
state there are dairymen who are making a good profit and
others who are just losing because they are not efficient 1n
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 be paying a premium on inefficiency that
is contrary to all laws of trade or business. The price of any
product for a series of years will be what that product can ve
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 lines
had better get 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, will account for the slight decrease in number of cows.
The dairymen are weeding out their poor cows. The marked
increase in young stock is very gratifying. There is am increas-
ing demand for pure bred bulls 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 pure 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 codperate 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.

Respectfully submitted,
F. S. ADAMS,

State Dairy Instructor.
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REPORT OF ASSISTANT DAIRY INSTRUCTOR.

To Hon. J. A. Roberts, Commissioner of Agriculture:

I take pleasure in presenting this report 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 formulated 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 have carried out as fully as possible the plans
outlined at the beginning of the year by Mr. Jones. About 35
nien 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-
paigns and in field inspections of growing crops has not been
wasted. .

We have visited and inspected the crops upon more than
zo farms. Many of these we have visited twice and a few three
times. Upon these inspection trips we have 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 subjects allied to good
crops; at grange meetings, dairy association meetings, field
meetings and 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 appointed
by the executive committee in September to fill out Prof.
Slate’s unexpired term 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
difficulties 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 possible 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-
cial return.

In this report of work done should 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 offered 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
these withdrew before the completion of the competition. It
is with pleasure that we record the yield of over 100 bushels
shelled corn from two measured acres. Miss N. C. Burleigh of
Vassalboro and Geo. C. Crocker of Manchester secured respec-
tively 119.1 bu. and 107.6 bu. from one measured acre.

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

I also would recommend the contests conducted by the Bow-
ker people in potatoes. The past season the three highest yields
were secured by Maine growers. This will stimulate other
farmers to apply the better methods to growing their crops and
will aid in bringing up the average of production,

In this report it may be well 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 are 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 by the state as well as by the association. A
system of inspection is being planned with this end in view and
it is hoped, while theg amount of seed worthy of certification
will necessarily 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 quality
from the State Agricultural Department.

I believe the seed laws of our state are inadequate and that
a careful and comprehensive study of them should be made
during the coming year 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
borders and would foster the production of high class seeds in
our own state, be recommended for the consideration of the
state legislature at its next convening. Especially do I urge
consideration of the needs 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 it that substantial
assistance and financial recognition be given them in their
efforts to improve the quality and increase the acreage of the
crops grown in Maine.

In drawing this report to a close, 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 been a pleasure to do my humble
share of the work of your Department.

C. R. LELAND,

Assistant Dairy Instructor.
t



REPORT OF STATE DAIRY INSPECTOR.

To Hon. J. A. Roberts, Commissioner of Agriculture:

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

The majority of my time has been taken up with the inspec-
tion of milk supplies of the cities and large communities of the
state. During the year I have secured from dealers 1,169
samples of milk and cream and 240 samples of butter or butter
substitutes which have been analyzed and the results reported
in the quarterly bulletins 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 have been made for violation of the law relative to
labeling renovated butter.

Dairy farms visited and inspected for sanitary conditions of
milk production, number 115. This is a detail that I believe
should be given much attention as the education of the dairy-
man at his place 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 have had to pass because of pressure of time
for securing samples. 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-
ucts 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 these
rooms many dangers have been corrected. The returning and
washing of milk bottles and cans is, in itself, a large influencing
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 unclean cans to a producer
or distributor of milk 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 tabulation of results of the inspection and analysis of milk
and cream secured and the results of procedure for violations
is as follows:

Above [Containing Below Below
SampLes. | Standard Visible Standard in | Standard | Skimmed. | Watered.
and clean. | Sediment. | Butter Fat. | in Solids.

1169 379 519 20 142 9 21

Pleaded nolo contendere. Found guilty and fined

........ IT
Pleaded guilty and fined ............ . ... ... . ... .. 7
Pleaded not guilty. Found guilty and fined ........... 3
Cases pending trial. Violator on probation ............. 14
Cases appealed from convictors ....................... 3
Verdict of not guilty ...t 3

Nol prossed: Failure to identify salesman

As the distributor’s product was secured as it was being solid
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 clean, we stop to
reflect as to the reason. It is evident that many reasons can
be advanced for the presence 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

4



REPORT OF STATE DAIRY INSPECTOR. 2
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 Mo this instead of eliminating as much as
possible the chances for this sediment to enter the pail and
milk, is not understood. It would seem as if the occupation of
extracting this sensitive and valuable article 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 untii
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 few details which before may have
seemed of little importance has, in 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; but
this cannot be perpetuated without the like education and en-
lightenment of the distributor and consumer.

On a very large percentage of dairy farms in this state the
dual purpose barn is to be found and the usual methods of
manure disposal 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 system is above reproach, but more often the
builder had little knowledge of what constitutes a sanitary cow
stable 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 expensive and elaborate an equipment may
be made, if the essential details are neglected and the milkirg
process is slack and uncleanly, due to the lack of knowledge,
carelessness or lack of interest, the result will be negative.
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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 this
end complaints that have been received from milk dealers have-
been answered in person and help given.

Complaints have often been received from comsumers 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 utensils,
they being washed in lukewarm and sometimes cold water, allow-
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 cause
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 if 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 rewash 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 milk 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
collected by the milkman.

I have often recommended that when in doubt of the washing
ability of the milkman the consumer should have his own tagge 1
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bottles washed in his own kitchen as he wishes them to be, ana
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 milk from which the clerk deals out pint and quart quantities
into a tin measure. These quantities are in turn delivered into
a pitcher, jar, pail or pasteboard bucket, depending upon which
the customer brings. The tin measure, in many of the stores
visited, is too often a source of attack from flies. 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 chances are that it will not pass the standar:l
for milk, much to the chagrin of the distributor.

In fairness 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
will prohibit the sale 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 sediment. It is difficult to keep milk clean unless strict
cleanliness is adopted in these places.

Much has been said in the past about the presence of sedi-
ment or in other words, dirt in milk. The collecting and ex-
amination of milk and the publishing of the result have had
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 analyses
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 investigation,
which will reach back to the original source of thg 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 will be
impressed upon producer, milkman, shopkeeper, and consumer.

The commencement of this effort for breaking away from old
conditions in our state, 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 these must necessarily be
of the educational sort rather than militant or compulsory if
the surest and best results are to be obtained for all concerned.

DATA ON MILK SUPPLIES.

The present system of granting licenses does not allow for
an inspection of conditions where the milk is sold. Unfortu-
nately licenses are granted in many cases when if actual condi-
tions were known it would be far better to withhold them until
better conditions were evident. The answers sent in on the
application card are the only means we have to determine
conditions, and because of a continued demand for information
a4 new form of questions was prepared. This included ques-
tions as to the method of sale—whether in bottles, cans, or
both, the price received 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. .

Believing .that each town and city should know of these con-
ditions and legislate accordingly I have compiled the results in
as complete a manner as possible from the answers received, as
follows:
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CITIES.
Milk from
cows that
. have been
PLACE OF SALE. METHOD OF SALE. (Price. [tested within
a year for
tuberculosis.
wm o <
g ] 4 g . ]
< 3 o = @ o g ]
P H2 5 | B E |5 |E | B s
B | S38| o M o | m | (] z
Cts.
Auburn............ 43 2 32 18 12 32 7 21 51
Augusta........ 33 4 10 19 7 21 7 6 41
Bangor....... e 54 6 65 26 40 59 7 34 91
Bath.............. 28 3 30 8 30 23 7 8 53
Belfast............. 17 10 7 12 9 13 7 1 33
Biddeford.......... 29 3 22 4 20, 30 7 3 51
Brewer......... .. 18 2 7 2 10 15 7 3 24
Calais............ . 13 1 5 3 7 9 7/ - 19
Eastport........... 12 3 11 3 11 12 7 - 26
Ellsworth......... . 10 4 13 3 6 18 8 - 27
Gardiner. ...... e 24 7 3 12 13 9 7 - 34
Hallowell. ......... 17 10 7 18 5 9 7 4 30
Lewiston.. ... Ceeees 34 7 41 44 18 20 7 6 76
dtown........... 7 3 4 4 4 3 7 - 14
Portland........... 82 23 249 332 8 14 8 263 91
Rockland. ......... 26 2 37 5 37 23 8 10 55
8aco.........0unnn 26 2 10 6 13 9 7 6 23
So. Portland....... - 13 5 8 16 4 6 8 4/ 22
Waterville.......... 25 5 10 7 14 19 8 14 26
Westbrook. ........ 19 2 6 6 6 15 7 4 23
TOWNS.
Milk from
cows that
have been
PrAaceE oF SALE. MgrHOD OF SALE. | Price.| tested within
a vear for
tuberculosis.
% . o
g o 3 g X
o - — N .
22| 5 S| B S e g s
B |55 | & A O | m l < | o Z.
l
Cts.
Acton....... . 2 - - - 2 - 6 - 2
Addison.......... . 1 - - - 1 - 6 - 1
Ifred............. 1 - - - 1 7 1
Anson..... e 9 1 1 4 5 2 6 3 8
Arrowsic. ..... . 1 - - - 1 - 7 - 1
shland............ 2 - - 1 1 - 7 - 2
Baldwin........... 1 - - 1 - - 8, - 1
Bar Harbor........ 12 4 10 11 3 12 10 9 17
Benton............ 2 1 - - - 3 7 2 1
Berwick............ 12 - 5 3 5 9 7 3 14
ethel............. 3 - 4 5 1 1 6 1 6
Bingham........... 2 1 - 1 2 - 6 - 3
Bluehill............ 20 - - - 20 - 7 2 -
Boothbay.......... 9 11 5 6 10 9 7 - 25
Boothbay Harbor, .. 4 2 3 2 1 6 8 - 9
Bowdoinham. . ..... 3 1 - 2 1 1 7 - 4
Bradley............ 4 6 - - 5 5 6 1 9
Bridgton........... 6 5 - 4 4 2 7 1 10
ristol............. 10! 19 5 12 14! 8 7 3 31
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TOWNS.

PLACE OF SALE.

METHOD OF SALE.

Price.

Milk from
cows that
have been
tested within
a year for
tuberculosis.

‘Wagons.

Milk
depots.

Stores.

Bottles.

Cans.

Both.

Average.

Yes.
No

Brooklin...........
Brooks. . .
Brownfield .
Brownville.
Brunswick. . . .

Bucksport....... ..
Burnham..........

Canton............
Cape Elizabeth.....
Caribou. . ..........

Cornish
Cranberry Isles.....
Cumberland........
Cushing............
Damariscotta. . ... ..
Danforth...........
Davidson..........
Dayton. ...
Dedham. .
Deer Isle..
Detroit.

East Livermore. .. ..
East Machias.......
East Millinocket. . ..
Eden..............
Eliot..............
Fairfield. . .........
Falmouth..........
Farmington........
Farmingdale........
Fort Fairfield.......
Foxcroft...........
Frankfort..........
Freeport..... .
Friendship. . .
Fryeburg.....
Garland...... .
Georgetown. . ......
Gorham............
Gouldsboro.. .......
Greenville, .........
Greenwood.
Guilford. . .
Hampden.
Hancock. ..
Harmony. ... .
Harpswell...........
Harrison........ .
Hartland...........
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PLACE OF SALE.

METHOD OF SALE.

Price.

Milk from

cows that
have been

a year for,
tuberculosis.

tested within

‘Wagons.

Milk

depots.

Stores.

Bottles.

Cans.

Both.

Average.

Yes.

No.

P!
Houlton...........
Island Falls........

Jonesport. .........
Kennebunk.........

Lisbon.............

Milford............

Monhegan Isle. . .. ..
Monmouth. ........

Naples.............
Newburg...........
Newecastle. . ........
New Gloucester. . ...
Newport...........
New Vineyard. .....
Norridgewock.. ... ..
North Berwick.. . ... i
Northeast Harbor. ..
North Haven.......

Oakland

Orono.............

Orrington. . ........
Otisfield. . ... ......

Peaks Island. .. ...

Pejepscot. .. .......
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TOWNS.

PrLACE

OF

SALE.

METHOD OF SALE.

Price.

Milk from
cows that
have been
tested within
a year for
tuberculosis.

Wagons.

Depots.

Stores.

Bottles.
Cans.
Both.

Average.

Yes.

No.

gllmliimp% R
ppsburg.........
Pittsfield...........
Poland.............
Presque Isle........
Princeton. . ... Ceees
Randolph..........

Rockport.b.. DO
Round Pond.......

nford.........
Sangerville.........
Sargentville. . ......
South Thomaston. ..
South Berwick......
Southwest Harbor.. .
Springvale. .. ......
Squirrel Island......

Steuben............
8t. George,.........
Stockton Springs.. ..
Scarboro...........
Searsport..........
Sebago.............
Sedgwick...........
Sherman...........
Skowhegan. ........
Smithfield..........
Solon..............
Sorrento. ..........
South Gardiner. . ...
Southport..........
Stonington.

Sumner............

Unity..............
Van Buren.........
Vanceboro. ........
Vassalboro.........
Veazie.............
Verona............
Vinalhaven.........
Waldoboro. ........
Warren. ...........
Washburn..........
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TOWNS.
Milk from
cows that
have been
PLACE oF SALE. MeTHoD OoF SALE. | Pric e| tested within
a year for
. tuberculosis.
o . . 5]
g 3 @ 3 . , >
° ] ,
I 51 5| 8| € ¢ g s
B A @ /A o M |« > Z,
H
| Cts.
Waterboro 1 - 1 - 6 - 1
ayne.... 1 1 - - 1 1 6 - 2
Webster. 1 - - - - 1 6 - 1
Wells. . . 10 - 7 - 4 7 2 9
West Bath 7 - - - 5 2 7 1 6
Westfield. . . . 1 - - ] 1 - - 6 1 -
Westport.. ... 2 8 - 4 5 1 7 - 10
Wilton............. 5 3 - 3 1 4 7 2 6
Windham.......... 5 - - ! 1 2 2 7 1 4
inn......ee. 1 20 - | 1 1 1 6 - 3
Winslow........... 4 1 - - 2 3 8 1 4
Winter Harbor.. .. .. 4| - 1 3 - 2 7 - 5
Winterport......... 2 1 - - 3 6 - 3
W'lnthrop .......... 5 9 7 3 4 7 2 12
Wiscasset. ......... 3 4 4, 4 6 2 7 1 10
Woodland.......... 3 - 2 B 1 8 - 3
Woodstock......... 1 - - 1 - - 6 1 -
Woolwich.......... 3 - 1 1 1 7 - 3
Yarmouth.......... 11 4 1 7 3 6 7 2 14
TOTAL.
° Milk from
@ animals
PLACE OF SALE. METHOD OF SALE. 58 tested for
bz tuberculosis
< A | within a year.
g 5 . i | $
o 8 @ 2 . . &
) o = @ -l it .
] 8. o + a - @ wm .
E | A |a& a1l 3| & 3 = z.
225 towns. . ........ 816 417 203 471 431 533| 7.12¢ 215| 1,221
20 cities............ 530 104 577 548 184 479| 7.20 411 800
Total.......... ’ 1,346 521 780] 1 .019’ 615 1,012 7.16c 626 2,021
!

Oleomargarine and Renovated Butter.

That the sale of butter substitutes is on the incredse is very
evident when we know that at the beginning of the year the
pumber- of licensed dealers selling oleomargarine was 704.
Comparing this number with that of Massachusetts, 470, Ver-
mont 234, and New Hampshire 19, we see that Maine is far -
in the lead, yet out of the 704 licenses none were granted for
dealers in colored oleomargarine. A tax of 10 cents a pound 1s
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made if the colored article is sold, but no licenses were issued
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 list of names of dealers selling oleomargarine was
secured from the Revenue office at Portsmouth and published
in bulletin form.

Dealers selling 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 containing oleomargarine or
renovated butter are becoming the prevalent method of sale;
still in many instances the substance is sold in small lots from
tubs. Grocerymen 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 complying
with the law or not. These purchases were made as any con-
sumer would buy and the following tabulation shows the re-
sults of samples secured in 16 cities and towns,

Stamped |Not stamped| Stamped Found
SAMPLES. Butter. renovated renovated oleomarga~- guilty and
butter. butter. rine. fined.
220 69 42 2 107 2

Local Inspection.

I have endeavored to ascertain to what extent local inspec-
tion has been practiced, and while inspectors have been ap-
pointed in several instances the work is far from efficient be-
cause of a lack of knowledge or of equipment to work with.
I have found that inspectors in but 3 cities and in but 5 towns
make any examination of milk whatever, and that in but one
city are -the tests other than the preliminary tests for butter
fat, made. In this instance a bacterial test has recently been
included and made by a special officer. The time is not far
distant when a limit will be established for the number of bac-
teria allowed in the milk of that city.
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With these exceptions, all inspection of milk has been_left to
the state and during the warmer months when complaints be-
come frequent, I have found some difficulty in visiting and
inspecting as many supplies as 1 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 undec
the present conditions.

Criticisms about the local inspector are many; but he is usu-
ally handicapped by lack of proper testing facilities or lack of
training and does not care to give his time to learning the
frocess, not knowing 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 proper equipment, lack of proper milk ordi-,
nances and insufficient compensation for time required to do
efficient work, is not conducive to better milk for our cities.

The need of men thoroughly acquainted with the proper
methods of testing milk and who receive ample compensation
to allow some time to be given to the work, is potent for our
cities.

Public sentiment, rather than political preference, should
govern such an office, which, in cotperation with the Board of
Health, should stop any outbreak of disease that is liable to
arise from an unsanitary 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 business. Loss of animals, due to tuberculosis
and a general failure of proper breeding to perpetuate the
breeds, has found the buyer of good cows without a source
of supply. Naturally the problem 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 the
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 expenses and while such a demand will always
be just from the farmers point of view, still, the fact that the
poorer people in our cities may be the ones that will have to
pay the increase, causes us to reflect. ‘



44 AGRICULTURE OF MAINE.

Boards of Health have made mistakes in some parts of the
country in establishing rules for the producer, to the end of aa-
tagonizing them in general. As far as possible, some system
whereby the public health will 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 of instruction, farmers’ institutes and dairy meetings,
and the enlightenment of the consumer by public lectures and
demounstrations, courses in public schools, visits to dairy farms
and reading of literature pertaining to the milk situation, will
be the solution of this problem.

EDUCATIONAL WORK.

Education of the producer and consumer along the right
lines, rather than the prosecution and payment of small fines,
will eventually result in the most improvement, and with this
object in mind, the educational factor has not been neglected.

At a Pure Food Show held in Portfand under the auspice.
of the Civic Improvement League, I was given space for an
ceducational exhibit on clean milk. The extensive preparation
was amply repaid by the amount of interest taken by the many
visitors to whom such facts as were demonstrated were little
known. Unsanitary and sanitary conditions, sediment in milk,
adulterants in milk and in stock food, food value of milk, the
open, covered and hooded milk pail, constituents of milk, sepa-
rator, slime, life history of the fly, and prepared specimens of
disease germs occuring in milk, as seen under the microscope.
were included in the make-up of the exhibit. Bulletins were
distributed and names added to the mailing list for future
issues.

At the Maine State Fair and at the Central Maine Fair, milk,
cream and butter scoring contests were supervised by this De-
partment. The samples were scored and the detailed results
sent to the producer. Much interest was shown in the result
of the bacterial count. An exhibit of sanitary and unsanitary
conditions, sediment in milk, testing apparatus and fly breeding
stages and growing 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 these reasons
many owners who would otherwise enter, refrain from so doing.

LECTURES.

I was privileged to deliver an address on ‘“Tthe Relation .f
Inspection to the Milk Business” at the Farmers’ Week exer-
cises at the University 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. FEarly in the year In-
stitutes at East Livermore and Minot Center were attended
and addresses given.

During the fall Institutes at Pittsfield, Fayette, East Wilton,
West Benton and West Bath were conducted by your direction
and at each an address was included.

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

From time to time during my travels I have written articles
for newspapers relative to conditions of milk.

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

Bacieria per cubic centimeler.
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This variance of results is in accordance with the many
methods used and when we note that only 8 of the samples
received a perfect score on sediment it is not strange that the
results vary. The use of the wide open pail was prevalent
and it was only the immediate cooling and keeping of the pro-
duct cold that kept the count from going higher. This ex-
hibit is supposed to be indicative of the best methods of pro-
duction and in the varied results there is food for much thought
for our dairymen whose 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 where interest is evident.
As a means of knowing exactly what degree of purity can be
attained by the producer and as a basis for a fixed price for
his product the bacterial test is conclusive. It is hoped that
when the opportunities are given, dairymen, and especially those
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 mailing list of these bulletins is gradually
increasing as the consumers become aware that the problem of
better milk is worthy of their attention and help.

In these bulletins the articles have been prepared with the
chject of enlightening 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;” “Price
and Value of Milk;” “Consumers’ Responsibility ;” “Cleanliness
in Milking.” .

Numerous fairs were visited at your request and reports
made as to the extent and quality of agricultural 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 showt:
in my endeavor to carry out the duties of this office. The
members of the department and clerical force, court officials,
prosecuting attorneys and newspapers in all parts of the state
have rendered valuable assistance.

Respectfully submitted,
RUSSELL S, SMITH,
Dairy and Milk Inspector.



REPORT OF STATE HORTICULTURIST.

To the Hon. J. A. Roberts, 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 important 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 increasing fear of overpro-
duction.

Maine, with an estimated crop of 300,000 barrels for ship-
ment as against 618,247 barrels for 1912-13, has an approxi-
mate shortage of about 5o per cent. The prices for the season,
however, have been much larger, averaging almost $2.75 as
against $1.50 for the preceding year, so that when the differ-
ence in the cost of production is deducted the net returns are
as good if not better for the grower. Such will undoubtedly be
the case where apple storage is good enough for fruit to be
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 extremely cold and long con-
tinued stretch of lowery weather at the time of nioom.

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 degrees F., with an average minimum tem-
perature of 46 degrees. The mean temperature was 51 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-






Part of audience at the Oxford Bears Field Meeting at 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 unusually im-
portant part in reducing what might otherwise have been a
bumper yield. But for the consoling fact that conditions in
other fruit centers were much the same, so that the total yield
was very materially 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 Liverpool, giving prices received from
many Maine packed apples. The figures compare more 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. 1 Rhode
Island Greening, $5.40; Fancy Golden Russet, $5.40; Fancy
Stark, $5.28; Fancy Fallawater, $5.16; Fancy Benton Red,
$5.04. These apples will net the shipper a handsome profit and
demonstrate the fact that Maine fruit when well 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 fruit so that it will stand up on a
long shipment and extra care should 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 barrel, are
controlling factors and can be greatly improved upon by our
packers. If there are too few apples in the barrel, they will
rattle about as soon as any shrinkage occurs, bruising many and
seriously impairing the attractiveness. If too many apples are
put into the barrel, they must be pressed very hard. The skin
of the fruit is torn, they lose their elasticity and deteriorate
into a mass of pulp. The middle course, putting in the right
amount, is the only one which will insure uniform satisfaction.

FRUIT GROWERS ASSOCIATIONS.

The work of the fruit associations has been very encouraging.
Two new ones were 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 organizations will do
much to improve their methods of production is doubtless true.

Other sections have requested information as to the necessary
steps in organizing such associations and will probably take up
the matter in the coming year. We have advocated small or-
ganizations to start with as we believe they make a more rap:d
progress in securing a solid foundation upon 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 interest, enthusiasm and progress
and it is a matter of pride that they compare favorably with
those in other sections of the East,

By location New England is an apple producing unit and if
we secure a uniform series of local associations there is no
reason why they can not be united later into a large exchange
similar to that of the Northwest. The growers of Oregon,
Washington and Idaho have demonstrated the practicability of
such a selling 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 growing upon a
similar 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-
tion of a finer grade of fruit has been especially noticed in the
last few years. In fact, our fancy apples compare very favor-
ably with those of any other producing center. Maine apples
have long been known for their fine quality and it is generally
conceded that for certain varieties the natural conditions of our
state are unsurpassed. The fruit stands up well under long
shipments and will keep almost indefinitely when care has been
taken in the production and when picked at the right time and -
properly stored.

‘The state law recently passed will go a long way toward pro-
moting better grading and packing and will 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 things
that we need, then, is a better method of selling our fruit and a
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great amount of advertising. The success that has been at-
tained with other articles of food, many of which are inferior
to the apple, leads to the belief that the greatest success will
follow a general advertising campaign.

Some time ago, 209 recipes, showing 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
this fruit as compared with other sorts. The consumption
must be increased. To do this we must interest the consumer
in the apple, not only as a fruit but as a food as well. Each
housewife should have a copy of those recipes, so that she
may obtain the greatest variety and efficiency from the one
fruit which stands out above all others,-—the apple. She must
learn the value of a particular brand in apples as she does in
flour, breakfast foods, etc., and to understand the differences
in varieties, some of which are of exceptional quality and
some of which are poor.

A year ago, the International Apple Shippers’ Association
appointed an Advertising Committee with U. Grant Border of
Baltimore, Maryland, as Chairman. The idea was to devise
means of raising funds for the purpose of advertising, After
a good deal of investigation and conference with the leading
growers throughout the country, they adopted the “Stamp Plan”
for raising such funds. On August 1st, of this year, the stamps
were placed in circulation and each shipper was asked to place
one upon each package he sent out; a one cent stamp on a box
and a two cent stamp on 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 an
income with which a mammoth advertising campaign can be
conducted and it is safe 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’ homes. Mr, Border wrote Mr. Merrill of the Auburn
Fruit Growers’ Association that these books could be purchased
at ten dollars a thousand or one cent each, 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 Fancy and No. 1 barrels. Some such plan must
be adopted to insure a greater consumption and one that will
keep pace with the ever increasing production. Maine growers
should take hold of this movement in earnest. It is a business
proposition.

STORAGE,

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

Many of the growers have good cellar storage and have
succeeded 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 distance from the railroad and unless weather
and road conditions are favorable, it is impossible to make
shipments at the exact time desirable.

In Nova Scotia large storage houses have been built along
the railroad and are operated coOperatively by the growers.
These cost but a small sum,~—from $3,000 to $8,000, according -
to the capacity of the house. The 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, especially during a fall such
as we have just had, when the weather was warm and some
sort of cold storage 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
are shipped annually, they would give the growers more inde-
pendence in disposing of their product. At present they are
almost absolutely in the hands of local buyers, with only the
business competition between firms to keep up the price. They
have 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 handicapped 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 aof this bill would have set in motion the wheels
of an investigation 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 concerning a solution of it. Their report at the
next annual meeting of the society should prove interesting.

ORCHARD INSPECTION.

Because of our lack of sufficient force, this phase of work
has necessarily been more or less neglected. As much time as
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 trees has materially increased
and the growers are showing a keener appreciation of the ne-
cessity and value of this work. They are also realizing that in
order to successfully combat orchard pests of various kinds they
must be more careful and thorough in their applications and
the work must be done within a relatively limited period.

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

Our orchardists 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
little nitrogen decreases size; a happy medium, therefore, is
necessary and each man should do more or less experiment
work in order to understand 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 present time than is the ques-
tion of marketing and we must give our orchards better care
if we are to produce fruit that will successfully compett with
that of other sections in the future.
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SCAB.

While it has been generally believed that early infections of
scab have been due to the spores which come from the leaves
under the trees, we know now through the work of Dr. Morse
at the Experiment Station that such infection may also be traced
to those spores which have gained a foothold on the twigs and
water sprouts. In a great many places such infected twigs
were discovered last summer, mainly on the McIntosh, Fameuse
and Milding. Experiments have shown that thq dormant
spray of lime-sulphur is very essential under these conditio:as
and that later applications without it are not entirely efficient.
The general damage done this year by the scab is not as great
as has been the case in many previous seasons, particularly
that of last year. This 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 numerous and large
leaves suffered more than those well pruned.

Scab was present in some orchards where thorough spray-
ing with lime-sulphur was done and it has led more or less
definitely to the conclusion that lime-sulphur in itself is not
sufficient and that it must be supplemented by some other
material,—i. e., bordeaux mixture. Bordeaux mixture causes
russeting of fruit and burning of foliage when applied after
the petals fall or later in the season. Consequently we have
recommended the use of bordeaux 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 Eliot. In August, some twelve trees were found
dying and the scale was abundant on both leaves 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 vicinity.

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 must 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, all infestations of San Jose scale have developed
from stock carrying the scale at the time it was shipped from
the nursery. : A

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 entire orchard. These trees set fifteen
years ago were dying from the effects of the scale infestation,
but no other trees carried even scattering individuals, as far as
could be determined. The conclusion to be drawn is that these
trees were affected when they left the nursery and that condi-
tions were not favorable 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 which may have been
infested when they left the nursery.

Seriously affected trees should be cut and burned, 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 increases. 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 annually
in the most of this state. Conditions seem to be much more
favorable 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 Horticulture.

The orchardists are advised to make a most careful inspec-
tion of all nursery stock which they contemplate setting. All
infested trees or plants should be destroyed by fire. The scaie
is so minute that the ordinary observer may not recognize it,
so it is important to apply the dormant spray to all trees to
help in 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 fruit in the east. It is
especially bad when the weather is muggy and overcast. Prac-
tically no varieties 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 seasons the injury occurs during the blooming
period or shortly after. ‘This is usually noticed by the mummi-
fied fruit remaining on the tree. The disease first shows itself
by dark-colored spots which increase in size until the whole
fruit is involved. Shrinkage does not usually occur until the
rot envelops the entire fruit, consequently there is little change
irom the natural form. As the spores pass the winter on the
mummified fruit, it can be readily appreciated that this fruit
should be entirely cleaned up. If the fruit has been allowed
to decay on the tree, without doubt many of the bud scales and
twigs are infected with spores which will begin growth as soon
as conditions are favorable. Spores may be blown for a long
distance or carried by birds and insects.

A dormant spraying of lime-sulphur, followed by a summer
spraying at the time blossoms are falling, using self-boiled
lime-sulphur or a very dilute form of commercial lime-sulphur,
will 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 this
spring gives just cause for more or less anxiety concerning
future depredations. Without doubt in the course of a year
or so the parasites will once more have it under more or le;s
control, but this is surmise. Indications at present point to an
infestation even greater than we have had before.

The egg clusters extending around the twigs in an irregular
band about one-half 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 brownish,
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
tc obtain a start. They become full 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 color, with two white bands obliquely across
the wings. The females have about 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 generally 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 gallon of lime-sulphur to ten gallons of water,
or ten pounds of soluble sulphur to 50 gallons of water. When
thoroughly done, this will completely control them and none of
the eggs will 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 spring and lay the eggs usually in
June. The eggs hatch soon after and commence feeding upon
the leaves. When present in large numbers, they soon cause
the leaves to become brown 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 oval-shaped pocket
in which to place the'egg. The tissues of the leaves are so
cut that there is no danger of their growing together and press-
ing the egg, or preventing the escape of the larva.

The larve are yellowish white at first, changing to a dirty
green as soon as the slime spreads over the bodies. The eggs
require two or three weeks to hatch and the larvae mature
about 25 days after hatching. After several molts they
cease feeding, drop to the ground and work their way into the
soil. 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 injure the foliage to some extent on the cherry.
Arsenate of zinc is almost certain to burn the foliage. Solu-
tions: Hellebore, one pound to 50 gallons of water; black
leaf 40, one part to 100 parts of water.

TH];*, GOOSEBERRY FRUIT FLY.

Premature ripening of currants and gooseberries is often-
times due to the attack of this insect. The first indication of
injury is a small spot on one side of the fruit where growth
has apparently ceased. Later the fruit becomes dull, matures
early and, upon examination, reveals a dark spot on the interior
which proves to be a small footless grub. The fruit drops 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 femate
may lay as many as 200 eggs during the season, depositing but
a single egg in a fruit. The fly lights on the fruit, seeks a de-
sirable place, pierces the fruit with her ovipositor and pushes
the egg under 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 several together and continues to feed on their
contents. Occasionally they leave the fruit before it drops,
but more often they remain until afterwards. They enter
the soil at about one-half inch in depth where they form cells
and transform to pupe in which stage they pass the winter.
Their habits are very similar to those of the apple maggot.

Poultry running between the rows aid in suppressing their
work. Late and early cultivation also cause their destruction,
while a mulch in the spring 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 applications.

GREEN APPLE APHIS, .

A careful examination of the young twigs and water sprouts
of apple trees, during the winter months, often show great
numbers of tiny, black, oval eggs. Such eggs are found to be -
those of the green aphis which have been laid there in the fall.
Although great quantities of these are often found, it is gen-
erally considered that only about one to five per cent. of them
are able to withstand climatic conditions in the East and that
the rest never hatch.

The history of these insects is interesting. The young which
hatch from the eggs in the spring give rise to all succeeding
generations and are termed “stem mothers” when fully devel-
oped. After hatching, they work upon the newly opened buds
and tender leaves. Every stem mother when full 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 the stem mothers and usually. lighter green in
color. This is the migratory form and furnishes the principal
means of distribution of the insect. In the fall the females,
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 best method of
controlling this pest, with more or less success. As a general
thing, the best spray mixture in use at the present time is black
leaf 40, combined with sufficient soap solution to render it
properly adhesive. It has been found that the time of day has
a great deal to do with the efficiency of the material. Cloudy
days, when the 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
going on at that time, as rapid evaporation has a tendency tr
reduce the effectiveness of any contact spray.

Tobacco stems, kerosene emulsion, whale oil soap and even
ivory soap, have produced good results when properly applied.

THE SHOT HOLE BORER. .

Upon examination it is frequently observed that many of
our trees have 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 limbs of large
trees. However, neglected 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 long. Many of the Gregory orchards this year were
infested with this beetle and are in a fair way to be killed un-
less something is done to prevent further depredations. FEach
hole represents the exit hole of the beetle and leads to a short
channel usually running with the grain of the wood, from each
side df which burrows lead off at right angles which gradually
enlarge and terminate in a round cell. '

The grub of this beetle hatches from an egg which has been
deposited in the main burrow and the smaller channel is due to
his work. The increase in the size 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. FEventually the beetle
emerges from this pupa and after a short time cuts its way
out through the bark. As each of the small channels represents
an individual grub, the number of holes is apt to be large.
Trees that are thrifty are less subject to harm from this
insect, inasmuch as the freely moving sap tends to flood the
burrow, either destroying the borer or driving out the beetle.
Infestations may occur in vigorous trees, however, especially
in blocks where there is more or less dying wood, because of

" - their tendency to overrun the limits of their original points of

attack.

The tendency to leave the brush from pruning operations
under the trees, aids them greatly in their propagation; conse-
quently, it should be removed and burned as soon as possible.
If an entire tree, whether large or small, should become in-
fested, it should be cut down and burned, as this prevents
spreading to other trees. Vigorous trees, as has been said, are
not as susceptible, consequently applications of fertilizer and
pruning, when properly done, afford a means of protection.
Whitewashing the trees also is a preventive measure. All trees
should be watched carefully from year to year and, if any
evidence of this insect is discovered, care should be taken to see
that they are properly looked after.

THE APPLE MAGGOT.

In this insect we have had a serious enemy during the past
season. In sections of Cumberland and Androscoggin counties,
practically all of the Spies, together with many of the sweet
apples, have been a complete failure because of this pest.
Other counties, have suffered in a smaller way. Where the
fallen fruit has been conscientiously picked up for the past
few years 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 immediate vicinity of one
. which is being generally neglected.  Further investigation of
the habits of this pest is needed in order to find some means
of control which is more satisfactory.
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Best results have been obtained where clean cultivation has
been practiced up to the first of July, owing to the early plow-
ing disturbing the pupa buried in the top soil.

This is especially true where some of the fall fruit (wind-
falls) has been picked up before it has lain upon the ground for
a long time.

NEW FORMULAS.

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

Linseed oil .................... 7 pounds
White lead .............. .. ... 1 1-2 pounds
White zinc ................... 1 pound
Turpentine ............cooo.... 1 pound

Boil lead, zinc and oil ten minutes, cool, add the turpentine.
Paint wounds in spring and fall.

Fruit Flies (Berlesse)

Molasses ........iiiiiii 20 pounds
Arsenate of potash ............. 4 pounds
Water ........ ...l 20 gallons

Fruit Flies (De Cillis)

Molasses ........... ..., 130 pounds
Homey ....... ... ... ... ... 62 pounds
Glycerine ..................... 4 pounds
.Arsenate of soda .............. 4 pounds
Water ... 20 gallons

SMALI FRUITS,

Weather conditions were as unfavorable to some of the small
fruits as they were to the apple. Strawberries 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 vines themselves
withered and finally died. 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
in the Portland market.
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The Glen Mary withstood conditions better than most other
varieties and demonstrated again its worth as a suitable
variety for this state. .

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

Mr. Stantial of Belfast has produced a new variety which he
believes will be of great importance. In his experience it is
entirely satisfactory, not only as a producer, but as a pollenizer.
VWith the Haverland it is particularly successful in increasing
the length of the picking season and in increasing the amount of
the crop. Other berries new to the state, but imported from
other sections, have found favor and may prove valuable addi-
tions to our present varieties when they have received a more
extended trial. The new plantings were more or less retarded
by the adverse weather, but began to show improvement later
on, so that at the end of the growing season they compared fa-
vorably 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 thor-
oughly and giving good culture. It is found that picking the
blossom buds the first season aids materially in the development
of strong, wvigorous vines, 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 well. No new varieties of importance were noted,
though the St. Regis and other everbearing sorts were favor-
ably spoken of.

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

The Chautauqua gooseberry brought about two to three cents
per quart more than the Downing, its chief drawback being
slowness of growth.

The Red Cross and Fay’s Prolific currants continue to rule
the favorites among the currants, but it Would seem that either
could be improved upon.

Labor at reasonable 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 wild 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
- us 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 especially abundant. ~ Along the highways in every part
of the state, evidence of thejr 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 and
it is to be hoped that in another season we will find they have
been more or less exterminated.

The caterpillar begins feeding when the growth starts in the
spring and becomes matured about the middle of June. It then
transforms into a dark brownish-black chrysalis, emerging about
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, during which time they deposit their eggs
in 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 short time before hibernating as small caterpillars in a
shelter near the bud. The larvae 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 better and most efficient method would be to spray with
arsenate of lead, two and one-half pounds to 50 gallons of
water, as soon as the new growth starts in the spring. Birds
and other parasites also control them to a certain extent.

Elm 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 and
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 reddish
yellow as they grow older. The eggs are deposited in irregu-
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, during which time
the beetles consume a large amount of foliage and may deposit
as high as 600 eggs. The grubs emerge about the middle of
June and feed on the under surfaces of 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
begin to feed, many of them will be poisoned and without
doubt this is the best method of control. The local spread of
the beetles 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 various 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.
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Chestnut 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 northern infection and shows the adaptability of this
canker to vanied climatic conditions. The number of chestnut
trees in the state is not large, nor are they developed for
economic purposes to any great extent. Nevertheless, those
that we have should be preserved and care should be exercised
in stamping out this disease before it gains a larger foothold.
When the spores of this fungus gain entrance into a wound
on any part of the trunk or limbs, they commonly give rise to
a spreading canker which soon 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
dies; if the smaller branches, only those portions beyond the
point of attack are killed. The canker usually shows in the
form of dead, discolored, sunken areas which later become
covered with orange or reddish brown spots about the size of
a pin head. Under damp conditions 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 should be cut down. About the only
remedy that would be efficient would seem to be the breeding
of resistant stock.

W hite Pine Blister Rust.

So far as we have been able to determine, this rust has not
gained entrance into the state and it is to be hoped that it will
never infect our white pine, as they form a large percentage
of our forest wealth. Should anything be discovered we hope
the Department will be notified at once.

APPLE PACKING SCHOOLS.

Early in the year, Harry Conant of East Hebron suggested
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 from W. H. Conant in
behalf of the growers of Buckfield for such a meeting and still
later a request from Mr. Yeaton for one in South Paris.

The first school was held in South Paris, Feb. 11-14; the
second was at Buckfield the following week for four days an‘
the last at Fast Hebron, Feb. 25-27. These schools were a
distinct success and the 212 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 growers were present throughout the meeting.

In detail the work consisted of instruction in grading fruit
for box packing, the proper way to nail up a box, the method of
placing the papers in the box, adaptability of various packs
and their construction, most efficient way to wrap apples and
the manner of putting on 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 phases
of orchard management. All who were present were given the
opportunity to practice what had been given them in the way of
instruction. Many acquired considerable proficiency in the
work. Many ladies as well as men attended the school,
especially 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 were
greatly interested in the work.

The apparatus and various supplies, including paper, boxes,
presses, packing tables, hammers, nails, etc., were furnished by
the Department, which also shared in the expense of obtaining
the fruit. The hall and the janitor service were furnished by
the local men. Mr. Yeaton, Mr. Sweetser and myself under-
took the work of instruction.

The great interest in these meetings shows the importance of
the work and they will be continued next season as already
many applications have been sent in. They afford a special
opportunity for discussion along all lines pertaining tc fruit
growing and fruit marketing, so that it is worth while for
those growers who already have a fairly clear conception as
to grading and packing,
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WESTERN MAINE FRUIT GROWERS CONFERENCE.

The greatest fruit institute ever attempted in this state was
held in Auburn, March 11-12. The meeting opened with a
large and enthusiastic gathering of fruit growers and both the
enthusiasm and the number of growers increased as the meet-
ing continued. Auburn Hall was used for the institute and 1ts
floor capacity was strained to the utmost to accomimodate the
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 Somersworth, N. H., Frost Insecticide Co. of Ar-
lington, Mass., Haskell Seed & Implement Co. of Auburn,
Bowker Insecticide Co. of Boston, Milliken & Philbrook of
Portland, Harrison Nursery Co. of Baltimore, Md., Homer
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 the
meeting and commanded universal approval.

THE PROGRAM.

Tuesday, March 11—11 A. M.
Apple Packing Demonstration,
H. P. Sweetser, Asst. State Horticulturist
Inspection of Sprayers and Material
Sprayer Demonstration

I P. M.

Address, Hon. J. A. Roberts, Commissioner of Agriculture
Spraying,
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,
6 P. M.
Supper
Music
Toastmaster, Tascus Atwood. Toasts by Mayor
Williams, Governor Haines, Mayor-elect Fowles,
Howard Keyser, Harrie Webber.

Wednesday, March 12—9 A. M.

Round Table, Conducted by 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 Nat’l Ass’n of Commission Merchants.
Selecting Apples for Show and Discussion of the Score Cards,
Prof. E. F. Hitchings, University of Maine, Orono

1P M,

A Beginner in the Orchard,
Prof. A. N. Leonard, Bates College, Lewiston
Pruning, with Special Reference to Summer Pruning,
F. A. Smith, Ipswich, Mass.
Round Table—continued.
Discussion: Cultivation and Fertilization,
led by Geo. A. Yeaton, Nonway, in charge Demon-
stration Orchard Work, Oxford County.
Discussion: The Package—Facing, Branding and Perfect Pack,
led by Howard L. Keyser, 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 present were amply re-
paid for any sacrifice they had to make in order to be present,
in the way of valuable 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 allows the owner to ship his plants.

The law relating to this matter is given in Chapter 15, Public
Laws of 1907, as amended in 1909, 1911 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 certificate has been withheld, pending care-
ful spraying or removal of infested areas of plants. The rose
scale on brambles and woolly aphis 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-
diately and careful watch kept on all plants in that vicinity.

As a rule the nurserymen coGperate 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 the Bureau of Horticulture:






McIntosh Tree, two years set from whip, Buckfield.
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Roak, Geo. M. & Co....[Auburn......... June 27 i - - - - - *‘ - - - - - 600 600; -
CUMBERLAND COUNTY.
|
Casco Bay Nursery Co Yarmouth. 1 - - - ~ - - - - 4,000 - - 4,000,
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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 grower would only adopt the methods that
had proven efficient in that state. His first attempt in the
summer of 1910 was successful, for during that 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 1911, he increased his acreage to ten acres and this year
he grew successfully 15 acres, obtaining practically one ton of
marketable 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 employes, while not yet experts, are doing
satisfactory work and in December he was unable to supply the
demand for his product which is on the market as “Pear] 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 responds 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 the cigar should
be white. These qualities insure satisfaction and high prices.
Such results are brought about by furnishing the plant an alka--
line soil, by heavy applications of lime, by feeding the potash
in the form of the carbonate which 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 picked.
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In selecting a soil for tobacco growing, 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 results are disastrous.

The initial preparation of the soil consists in applying lime to
the field at the rate of about 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 supplementer
with 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 sowing winter rye in the field about the first to the
middle 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
practically 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 varieties 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 grade 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 about 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 which
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 rather darker than when rapid growth
has been produced. The crop demands high tillage throughout
the growing season and ordinary cultivators are used in the
control of weeds and maintaining the dust mulch. Hand hoe-
ing is practiced the same as on corn.

The plants when mature often reach the height of seven or
eight feet. When 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.
This consists of removing the lower four or five leaves which
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 takes
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 thz2



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 important 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 and
perhaps systematic training before he could become successful.

The leaves are gathered in large baskets in the field and
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 to 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
ctring 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 sometimes 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 from one to the
other. The roof of the building is filled first, the men working
toward the ground, leaving the space above filled with these
great leaves eight or nine inches wide and often more than three
feet long. FEach 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 drying 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
Las been grown in the open the usual time is about five weeks.
The leaves are allowed to remain in these drying sheds until
the mid-rib of the leaf is thoroughly dry. When this stage
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. FEach 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 enil
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 the 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
beavy 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 out 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 150 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
process 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 less
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 second
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 allower
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 stock,

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 prica for the different grades is as follows: Wrap-
pers, 50 cents, prime, 14 cents, and stock, 10 centg, 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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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 will 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 demonstrations, 24 invitations were
accepted and meetings were held in 19 of the 24 orchards.
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 trce
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 and 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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| 8
NauME. Address. Soluble | .| Tone. [Weather. g’ '§
Sulphur. g g 2
& & | <
Dollofl, E. W.......... Standish.. . ..... 10 Ibe.. . |20{Good.. . . |Rain....|Old. .. .| 40
Flint, Walter.......... West Baldwin. ... {10 lbs. . .[14|Fair .|Fair....{Old....| 30
‘Windy . .|Young.
Dyer, Isage............ Gorham......... 10 lbs. ..|14{Good.. ..|Fair....|Old....| 30
Windy. .{Young -
Sweetser, F. R......... (Cumberland Ctr. . |34 gal. . .|32|Good.. . . |Fair. . ..|Old....| 32
L-8 Cloudy. .
Marsh, EM........... Auburn. . ... ... [ ... b, Rain
Ricker, Fred........... Turper.......... 10 lbs. . .|18/Good.. . . |Fair. ...[Ol....| 31
Windy
Curtis, Walter.......... Litchfield........ 10 lbs. ..|18|Good.. . .|Fair....|OMd....| 31
'Windy
Cameron, Edith........ Union........... 10 lbs. . .|18|Fair .|Cloudy..|Old....| 20
Harriman, E. F........ Liberty. .. cconfeannsnnalan|sssrinnss Rain
Brunberg, Axel......... Camden......... 4 gfl.s. .[17|Fair. . . .|Cloudy..|Old... | 16
Robbins, W. K......... Hope
Coombs,C. R.......... Belfast.......... 10 Ibs. . .|18|Fair. . ..|Fair....|Old....| 18
Conant,C.M.......... ‘Winterport. ..... 10 Ibs. . .{25{Good. . . [Cloudy..|Old. ...| 21
) Young
Small, Dr. A M........ Freedom........ 10 Ibs. . .{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............. Foxeroft........ 10 lbs. . .|18}Fair .|Fair....|0ld....! 19
Smith, Harvey......... Plymouth. . .....{........|..]........ Rain
Wilber, L. E........... Sorrento.. .. ..... 10 Ibs. . . |30|Fair. . . .|Fair, . ..|0ld....| 11
Windy . . {Young
Bickford, F.H......... Springfield....... 10 lbs 8|Fair .|Fair....|Old....|100
Tilton, Frank S......... Charleston. . ..... 4 als. . |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 Ib. barrel and will 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 bud
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 method 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 the
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 numbers,

Pruning.

Before the demonstrations in spraying, the time was given
over to a demonstration in pruning on trees of all sizes and
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 aeration, and at the same time, not enouga
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 small 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, once 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 smallei,
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 case 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 adopted last year, this Bureau has co-
éperated 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 convenience.

While much of this work seems 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 these seedlings
a winter nest was found. This nest resembled somewhat that
of the brown-tail caterpillars, 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 caterpillars. They were turned over to Dr.
Dyer who reared them to the last stage. He was then able to
identify them to be Aporia crataegi, a Pierid butterfly, common
in Europe. Woriting 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 oa
the Continent.”

This inspection 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 follows:
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Country—
Date. NAME. Location. No. Plants. where grown.
1913
Apr. 25|/George L. Mahoney. .... Saco..:..... 50|Blue Spruce.. .. ..|Belgium.
Apr. 25|Porteous, Mitchell &
BraunCo............ Portland . ...{ 1,000{Roses..... .|Holland.
200{Hydrangea Netherlands.
3,400{Roses. ..
100|Clematis. .
50)Aristolochia.
50| Rhododendr
25|Buxus........
Apr. 26|T. Allen & Son......... Bangor.. .... 214/Roses. .......... Germany.
100{Deciduous shrubs
2|Evergreen shrubs
Apr. 26|Alex. Wallace...... ....|Portland. ... 203 Buxus... Holland.
50
) 25
Mar. 5[{Mitchell &Co.......... Waterville. . . {40 ,000 France.
May 12{Bernard Norris......... Bar Harbor.. 72 Ireland.
May 29|Mt. Desert Nursery.....|Bar Harbor.. % England.
100
May 29(Mrs. Alanson Tucker....|Bar Harbor.. 15 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. 25|Adam Sekenger........ Bangor...... 233|Azaleas.......... Belgium.
Qct. 28/F. G. Danforth......... Skowhegan. . 40!/Azaleas.......... Belgium.
Nov. 4|Kennebec Greenhouses..|Bath........ 102(Azaleas.......... Belgium.
Nov. 8|L.C. Goddard.......... Portland. . . 200|Azaleas.......... Belgium.
125|Azaleas..........
Dec. 9f....coviiiiiiiiiiidiiiiiii, 12|Azaleas.. .. ...... Holland.
30/Rhododendrons.. .
Dec. 12|E. E. Davis............ Rumford. ... 36Azaleas.. . ... ....|Belgium.
Dec. 24|Thomas Pegler......... Brunswick. .. 105|Azaleas.. ........ Belgium.
Dec. 31|E. Saunders............ Lewiston. . . . 12|Lilaes........... 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 measure was due mainly to the work of the
‘Pomological Society, particularly its president, H. L. Keyser.
His tireless and indefatigable efforts in behalf of this bill stand
as an inspiration to the growers of this state. That it will prove
a distinct advantage to Maine fruit and Maine growers, 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 elsewhere. The law is as follows:

PUBLIC LAWS OF IQI3. CHAPTER 150,
An Act to regulate the packing, shipping and sale of apples.

Section 1. The standard barrel for apples shall contain
seven thousand cubic inches, provided howeyer that a barrel of
the following dimensions when measured 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, shall 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 appearance 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 wvariety of normal shape and good
color for the variety, not less than two and one-quarter
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inches 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 less 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
kave 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, dis-
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 standard barrel, the
name and address of the owner or shipper 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 designated.

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 meas-
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:

First. If the package fail to 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 false 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 by
deputy, shall have free access, ingress and egress at all reason-
able hours to any place or any building wherein apples are
packed, stored, transported, 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 be given an opportunity to be heard un-
der such rules and regulations as may be prescribed by said
commissioner 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 10. Any person who adulterates or misbrands apples
within the meaning of this act, or any person who packs, sells,
distributes, transports, offers or exposes for sale, distribution
or transportation, apples in violation of any of the provisions
of this act, shall be punished by a fine not exceeding one hun-
dred dollars for the first offence, and by a fine not exceeding
two hundred dollars for each subsequent offence.

Section 11. 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 pa-
ties making the sale of such articles to said dealer, and in such
case 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 12. ‘The word “person” as used in this act shall he
construed to import both the plural and the singular, as the case
demands, and shall include corporations, companies, societie
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 his
employment or office, shall in every case be also deemed to be
the act, omission, or failure of such corporation, company,
society, or association as well as that of the person.

Section ‘13. 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 expenditures 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 this
act in an action on the case in his own name, the venue to be
as in other civil actions, and the plaintiff prevailing in any such
action shall recover full costs; or he may prosecute violators by
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 penalties aforesaid, and to try, and
upon conviction, to punish, for offenses against the provisios
of this act.

Section 15. All acts or parts of acts inconsistent herewith,
are hereby repealed. '

Approved April 1, 1913.
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NURSERY AGENTS.

Two important measures were passed at the last session of
the legislature in regard to nursery stock and nursery agents.
The first is an amendment to section 5 of chapter 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 selling 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
bex or package an unexpired official certificate of inspection or
an affidavit of fumigation which shall meet the requirements
specified in section two of this act, shall be guilty of a misde-
meanor and on conviction thereof be 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 possession, or
en 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 upon 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 stock without a license in York County, it was neces-
sary to so construct the law regarding agents that there might
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be no question 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 Liaws of 1911, and chapter 120 of the Public Laws
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 is-
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 agents, dealers, salesmen or solicitors.
The license shall be issued in the name of the dealer, solicitor,
salesman or agent, as the case may be, and no license shall be
assigned or transferred. Licenses of salesmen, dealers, agents,
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 paid 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-
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sirable in 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.. .................. Presque Isle......... July 12, 1914
Campbell, John C................. Steuben. ............ October 27,
Candage, H. A.................... Rockland............ July 25,
Cannon, 8. T............cc.ouun.n Augusta............. August 11, ¢
Daggett, Lee..................... Strong. ............. July 12, ¢
Davis, AlbertC. .................. 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 4,
Fleming, Joseph A. .. ............. Grand Lake Stream...|August 1, ¢
Fox, A.N. . ..., South Berwick....... Sef)tember 12,
Gilmap, HW.................... South Berwick....... July 12,
Hale, Herbert H. . ................ South Bluehill. ...... July - 28,
Hal, F.A . ..., Sebec Village........ October 14, . **
Huntress, Sarah L................. South Berwick....... September 5,
Jellison, Ellis S. ., ........ouuvun.. Biddeford...........|September 10, *
Kennedy, Jeremiah H .., .......... Phillips............. August 29,
Knight, Edwin W................. Lovell............... July 29,
McCabe, Geo.C............o.on.. Bangor.............. July 12, ¢
McCabe, John C................... Bangor.............. August 6,
McCabe, Robert F................. Bangor.............. July 25, ¢
Merrill, James. . . ................. Augusta.............. July 12,
Norris, H. L. ...............00vut. Winthrop, R. F. D. .. |November 25, *
Norton, A.D..................... Farmington.......... September 20, *
Norton,Mrs. A.D................. Farmington, ......... July 12, *
Perkinsg, Fred B................... Sherman Mills,....... July 12, *
Pinkham , Mrs. H.F............... Boothbay Harbor. . .. Se}:tember 6,
Prescott, Emery. . ................ Etna................ July 12, *
Roberts, James A................. East Waterboro...... August 4, ¢
Savage, J.A.. ... ... oo 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, Isaae T.................... Strong. ............. August 18,
Staples, Nicholas.................. West Kennebunk.. ... July 18, *
Sterry, Walter. . .................. Starks.............. July 12,
Tash, Geo. W....... e New Vineyard....... July 12, “
Victory, A.W.................... Houlton............. July 12, “
White, James W. . ................ 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.......coovnn.. October. 20, *
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APPLE SHIPMENTS, 1QI2-I3.

After several years’ trial to estimate the apple crop through
data collected from growers 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 the
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 stations 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 agents,
and the general offices were kind enough to furnish the total
amounts shipped over their lines, The following are the data
received from them:

Bangor and Aroostook Railroad ....... 4,160 barrels.
Boston and Maine Railroad ........ . 6,425 ”
Bridgton and Saco River Railroad ...... 26,614 ”
Canadian Pacific Railroad ............ 38 ?
Georges Valley Railroad ............. 0,920 ”
Grand Trunk Railroad ............... 102,634 7
Maine Central Railroad .............. 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 24,114
barrels; Auburn was second with 23,868 ; Buckfield was third
with 23,020; West Paris, fourth, with 22,181; Norway, fifth
with 21,360, 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 yeat’s
crop was about 60 per cent of a normal crop, as we term it, so
that a normal crop should be in the vicinity of 1,000,000 bar-
rels. The present season’s crop was not over one-half of that
of last year, but 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



04 AGRICULTURE OF MAINE.

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
JIllinois was the only big fruit producing state which showed
any great 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 was adopted to get this machine before the
largest possible number of growers was to hold public demon-
strations with some of the active fruit growers’ associations.
As the machine itself was very bulky and required some sort
of engine power to operate it, it was not practical to hold 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 saw the machine work at these two places.
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
crews, while never having worked with such a machine before,
did good work. With the large handicap of inexperience all
those who worked in the packing crews pronounced the ma-
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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 at Lewiston City Hall.
Here hundreds had an opportunity to see the principle of the
machine, although it was impossible 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 machine,
s0 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 interstate competition of 100 boxes and 20
barrels has been discontinued. Shipments from Maine, es-
pecially those sent by express, have never been in the best of
condition upon arrival at the 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. Much of the Connecticut fruit, as well as
that of Massachusetts, Rhode Island and New Hampshire, can
be sent to Boston on auto trucks, a great advantage for them.
Maine growers also feel 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 future
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than has been the case for the last two years. There is no ques-
tion but that we can take away a great many more prizes than
we have heretofore, if we will 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 of Spy apples was not
competed for, and it is very much to the 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 people 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
5 00 for the best plate of Northern Spy, group 1

4 00 for the best plate of Fall Pippin, group 2................ .
10 00 for the best five varie ties from group 1, group 6.......... Class D|Sec. 591
10 00 for the third best barrel Baldwins. .
25 00 for the best barrel Northern Spy. . .
10 00 for the best bushel box Baldwins....................... ‘Class G|Sec. 4a

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. .......... IClass 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 GiSec. 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 Baldwins 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 plate of Roxbury Russets, group 1.......... Class DliSec. 519

4 00 for the best pgate of Yellow Bellflower, group 2.......... Class DiSec. 534

3 00 for the best plate of Opalescent, group 3................ Class DjSec. 550
$23 00
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W. G. CONANT.
$2 00 for third Lest plate of Wagener, group 2................ Class D|Sec. 536
2 00 for second best plate of Bailey Sweet, group 3. Class D{Sec. 537
1 00 for third Lest plate of Blue Pearmain, group 3. Class D|Sec. 539
2 00 for second best plate of Rolfe, group 3....... Class D/Sec. 554
1 00 for second best plate of Pewaukee, grou; Class D|Sec. 576
6 00 for second best box of McIntosh Red. ... Class GSec. 4c
6 00 for second best box of R. I. Greening. .. Class G|Sec. 4e
$20 00
H. G. BOWMAN.
$15 00 for the second best barrel Baldwins. .................... Class G|Sec 1
ESTES NICHOLS.
$15 00 for third most attractive retail package................. Class F|Sec. 1
E. E. CONANT.
$2 00 for the best plate of Black O xfords, group 4 Class D|Sec. 565
10 00 for the best bushel box McIntosh Red........ .IClass G|Sec. 4c
$12 00
CHASE FARM.
$1 00 for fifth best plate R. I. Greenings, group 1 Class Dj|Sec. 518
10 00 for the best bushel box R. I. Greenings................ .[Class G|Sec. 4e
$11 00
HARRY W. LITTLEFIELD.
$2 00 for the second best plate Shiawassee, group 3............ Class D|Sec. 535
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 for second best plate of Mildings, group3................ Class D|Sec. 547
$4 00
FRANKLIN PIERCE.
$3 00 for the best plate of Mildings, group 3............ .. ‘Olass D|(Seec. 547
C. W. CUMMINGS.
$2 00 for third best plate of Yellow Bellflower, group 2......... Class D|Sec. 534
OXFORD BEARS FRUIT GROWERS' ASSOCIATION.
$35 00 for the best plate exhibit by any Grange or Association in
New England, group 5... ....... ...t Class Dj|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 unable to do so because of the short season available
for this work. A score card was made out, allowing points for
pruning, spraying, size of trees, general appearance, etc., an-d
each orchard visited was scored according to this card. A
larger part of these orchards scored over 800 points on the basis
of 1,000, and those that did not are practically eliminated fromn
the contest, 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 will save time and money in visiting these orchards. The
highest scoring orchards were in the vicinity of gbo points, usu-
ally Stark or McIntosh, and well 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 contest
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 condition. 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 furnishes the winners,

The competition between the first thirty orchards of the
present contest promises to be very keen 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
spirit and not criticise the work of the judges too harshly, but
will enter the next contest with greater enthusiasm and a re-
solve to do better work. Those whose orchards have been mora
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 employed and the costs of operation. These
are given in detail as follows:






Bearing Spy Tree, W. Minot, two years set.
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STATISTICS.

VARIETY, A8 PER REPORT OF 1911.
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L1223, 3 PPN 51
MeIntosh. .. ..ottt e e e e 46
Baldwin. . ... e 27
WOl RIVET. . .ttt e 18
A= 8.1 AP 16
16
12
10
10
7
6
Some pruning done 76
No pruning done................ 24
SPRAYING.
No. of Applications. 1. 2. 3. 4.
Lime-sulphur. . .....oooviiiiii it 14 19 1
Arsenate of lead........ e e 26 6 1
VYIOX. . ....unun PPN 6 3
TObACCO. « o vttt it i e e e e 3 2
08p....... ereeianas e r et eritete e, 4 1
KeroBene.. .. ..ottt it i e 4
NicOtine. ... oottt ianiineienenennnnnn 3
Soluble sulphur. . ...... ...t e 2
ordolead........ .ot e 1
Bordeaux mixture.............oiniiiiiiiiiiiiiii 4
FERTILIZER.
Commereial. . ..o oot e it e 38
B 8 O 26
oth.........ovvuvenn et e i e e 13
Notany.......... f e et e e e i e e 23
CULTIVATION.
TRUCK CTOD. . e vt tteiet et etnens e aanneeeninnsenennnsenns e 43
D5 14
Dﬁfaround ...................... 13
Mulch........ N [ 10
Grain........ e e 8
Clean cultivation..................... e e e e 6
[ S S ) « Y PN 2
LY L2 oS P 1
No method reported.. ... ..ottt 3
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TrEES RESET.

Unknown. . 124
Winter-kiiled 35
Mice. 30
Snow. 8
Borers. 8
Neglect 5
Hail.. .. 3
Mechan: r
Wind. . 1
Drouth. .. ... 1
INsECT PESTS

Brown-tailmoth........ ... .. 59
Green aphis. .. ... . e e e 27
BOTErB. . ottt ittt i i iy N ettt e 9
Orchard tent caterpillar.........ocovutvnnrennenneennnnnnn N 8
‘W oolly aphls .......................................................... 4
GyDSY IOth. . o it i e e e et e 2
Oyster-she]l bark JoUse. . . ..o 2
Red-humped caterpillar.. ... ... ..ottt ittt 1
Bud moth.. ..o e e e e e, 1
Leaf roller. ... ... i e 1
23

26

3

3

2

1

1

1

40

22

8

3

1

1

1

1

AMoUNT OF FRUIT

Ome APl . o o e e 2
TWo 8pPles.. ..ot e e e e e e 2
Three apples. . ......... RN TS 2
Four apDles. . . e e e e 2
Five apDles. . oo e e 1
MG POCK . o oottt ittt e e e e 2
Half bushel ........................................ e e 1
BUSheL. . .\ e e e 1
Six quarts of cherries.. ... ... ... .. . T
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COSTS PER ACRE.
PrUNING.
Highest. $10 00
Lowest. 25
Average.......... . 1 08
POPUIAT—10 BrOWEIS. ..ottt tie ettt eeies i e ene saanneonannnannenens 50
SPRAYING.
670 U J T, $10 00
LOWEBt . . oottt e e e e 30
AVEIAZe. . vttt ittt it e P e 2 06
POPUIAI-—12 BIOWEIS. o vttt tie st erens i s e eeneneneoennnerenenneennns 1 00
FERTILIZER.
Highest.................. U U $10 00
oWt . o oottt ettt et et e e e e, 53
AVETage. ... ..viiiiiiiii i e e et 3 26
Popular—7 groWerS . . ...ttt et 2 00
CULTIVATION.
Highest. $15 00
Lowest 40
Average.......... . 3 60
PopUlar—0 BrOWETSB. oo\ttt ettt ittt e tnt ettt e 2 00
MuLcr
Hghemte . oottt e e e et e $25 00
LOWESt . ottt e it e i e e e e e 50
BN Y AU 6 09
Popular—2 growers. ... ...t e e 4 00
GRAFTING.
Haghest. . . ottt e e e e e $ 60
LOWEBt . . ittt i e e e e e e 25
7 41
InsEcT PROTECTION—OTHER CoOSTS.
Hghest. . . oottt e e e e $4 70
Lowest 15
Average . . 1 36
POpUlAI—8 ZIOWeTIS . . .. .ottt e e e e, 1 00
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I wish at this time, Mr. Commissioner, to express my deep
appreciation of your assistance and consideration at all times
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Horticulturist.
Bureau of Horticulture.






A “Solid Stream” Sprayer equipped for work.
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REPORT OF THE SPECIAL FIELD AGENT IN
CHARGE OF GYPSY MOTH WORK, 1913.

To 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 feature 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 not known, and they will not be deter-
mined until such time as a more thorough examination of the
outlying towns is made by ithe 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
would advise the changing of the present policy to one of
education of the people of the state to handle their own infes-
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 fact, 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 by 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. This is a large sum of money. Massachusetts is a rich
state and is able to expend 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 parasitic 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 by spraying the
trees with arsenate of lead, 5 pounds 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 appropriation, which caused
delay in starting the work in the field, it was impossible to
cover more than 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 did not seem wise to
expend 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,
'_an-d 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
of caterpillars were destroyed. As soon as the brown-tail had
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pupated I began putting 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 walls and
rock piles. Forest fires in the towns of York, Kittery, Eliot
and Wells have destroyed 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 again taken up and continued and is now
being carried on. During the scouting operations 903,173 egg
clusters were found and destroyed in the towns of Kittery,
York, Eliot, South 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. With 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 by spraying, and never in the history 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 machines
this coming year.

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

Androscoggin County. -

Auburn Lewiston Minot
Durham Lisbon Poland
East Livermore Livermore Webster

Creene
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Baldwin
Bridgton
Brunswick

Cape Elizabeth

Casco
Cumberland
Falmouth
Freeport
Gorham

Chesterville
Farmington

Brooksville
Bucksport
Castine

Belgrade
Bentcn
China
Clinton
Fayette
Gardiner

Camden
Rockland
Rockport

Alna
Damariscotta
Dresden

‘Cumberland County.

Gray

Harpswell
Harrison

Naples

New Gloucester
North Yarmouth
Otisfield
Portland

Pownal

Franklin County.

Jay
New Sharon

Hancock County,

Ellsworth
Orland
Mt. Desert

Kennebec County.

Hallowell
Manchester
Mt. Vernon
Oakland
Pittston
Readfield

Knox County,

South Thomaston
Thomaston
Union

Lincoln County.

Edgecomb
Newcastle
Nobleboro

AGRICULTURE OF MAINE,.

Raymond
Scarboro

South Portland
Standish
Westbrook
Windham
Yarmouth
Sebago

New Vineyard
Wilton

Southwest Harbor
Tremont

Rome

Sidney
Waterville
Wayne
Winslow
Vienna

Vinalhaven
Warren

Waestport
Whitefield
Wiscasset



Spraying by the “Solid Stream” method.
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Albany
Bethel
Puckfield
Canton
Denmark
Dixfield
Fryeburg
Greenwood

Bangor
Brewer
Hampden

Arrowsic
Bath
Bowdoin
Bowdoinham

Cornville
Detroit
Fairfield
Mercer

Brooks
Burnham

Acton
Alfred
Berwick
Biddeford
Buxton

Oxford County.

Hanover
Hartford
Hebron
Hiram
Lovell
Norway
Oxford
Paris

Penobscot County.

Levant
Milford
Newburg

Sagadahoc County.

Georgetown
Perkins
Phippsburg
Richmond

Somerset County.

Norridgewock
Palmyra
Pittsfield

Waldo County.

Jackson
Northport

York County.

Kennebunk
Kennebunkport
Kittery
Lebanon
Limerick

Peru
Porter
Rumiord
Sweden
Stoneham
Sumner
Waterford
Woodstock

QOrono
Plymouth

Topsham
West Bath
Woolwich

Skowhegan
Smithfield
Starks

Thorndike
Waldo

Old Orchard
Parsonsfield
Saco
Sanford
Shapleigh

107
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York County—Concluded.

Cornish Limington South Berwick
Dayton Lyman Waterboro
Eliot Newfield Wells

Hollis North Berwick York

The increased number 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 limit of the infested area. This branch 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 with 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 doubtful if the limit
has been reached and I look for a large number of towns to be
added to the infested list in the next year.

CORRESPONDENCE.

In addition to the field work, a great deal of correspondenca
has been carried on by the field agent. During the year 1,400
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 educating 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 best 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 life history of the gypsy moth, the
brown-tail moth and the Calosoma sycophanta beetle. These
illustrated cards have served to clearly set forth the character-
istics of each moth. 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 Spec1al 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 brown-
tail moth, as well as the methods used in the field for the ex-
termination of same. -

FINANCIAL STATEMENT.

Appropriaﬁon, L0 S TP $30,000 00
EXPENDITURES

Wages of field force ..............coooiiL. $23,398 53

Wages of laboratory force ................... 1,029 76

Travel expenses, field agent and 3 inspectors .... 1,329 23
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Supplies for field work ......... ... .. oL 3,515 70
Supplies for laboratory, including building ..... 550 00
Printing and binding ........ ... ... oL 55 37
Insurance, laboratory building and supplies ..... 29 25
Total expenditures .................... $29,007 84
Balance unexpended ................... , 92 16

INTRODUCTION OF PARASITES.

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 established 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 g 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 gypsy 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.
Jurgess 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 gypsy
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 Apanteles. In European countries where this insect is weil
established it is possible to collect the cocoons in large quanti-
ties from the field and transport them to other localities. But at
the Maine laboratory the following method of development
was adopted.



Parasite Laboratory at 1258 Forest Ave., Portland, Me., cross showing hibernating cage for Calosoma beetle larvae.
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Brown-tail webs, collected in localities known to be infested
with Apanteles and Meteorus 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 strip covered with tanglefoot. As the cater-
pillars emerged from the webs they were held in confinement by
the tanglefoot and fed at once on fresh cherry leaves, or other
suitable food plant. This feeding was continued at intervals
of two 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 feed
placed in the trays, thus drawing the maggot bearing larve
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
spines from the brown-tail hairs. To inhale this 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 cocoons
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 been 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 the
side, nailed to a tree, both tree and box smeared with tree tan-
glefoot 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 dis-
tributed. :

A sufficient number of Meteorus versicolor were also obtained
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 con-
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, Baldwia
and Portland. Two colonies of the Calosoma beetle were estab-
lished, one in Portland and one in the badly infested woodlands
of York. We collected several hundred of the larve 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., Colony liberated.
Baldwin .............. ... ........ Compsilura concinnata
Buxton .......... e Apanteles lacteicolor
Dexter ....oovviiiiiiiiiiiannn Awpanteles lacteicolor
Gardiner .......... ... ..ol Apanteles lacteicolor

Compsilura concinnats
Georgetown ...........coviiiinn.. Compsilura concinnata
Gorham ......... ... ...l Apanteles lacteicolor
Lishon ...t Apanteles lacteicolor
Newcastle ............ccoiiiinn... Apanteles lacteicolor

Meteorus versicolor
North Yarmouth ................. Apanteles lacteicolor
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Old Town .......ccovviviia.... Apanteles lacteicolor
Oxford .....oovviiiiiiiniinn, Compsilura concinnata
Pittsfield ........... e s ben e Apanteles lacteicolor
Portland ............ terreesesans Calosoma sycophanta

Apanteles lacteicolor
Compsilura concinnata

Readfield .................ooil Apanteles lacteicolor

Waldoboro ............. ..ol Compsilura concinnata

Winterport ................ SN Apanteles lacteicolor

WiSCasset ....vvvvevnecnerineenenn Apanteles lacteicolor
Compsilura concinnata

Yarmouth ................... . .... Compsilura concinnata

York ....oiiii i Calosoma sycophanta

GENERAL,

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 parasites 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 Department 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 dispersion 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, better
ventilation and more light, and it is hoped with this new equip-
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 | 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 woodlot belonging to Mr. Weymouth in North Ber-
wick. This is experimental work to determine what damage
the gypsy moth will do in woodlands where the hard woo.l
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. PHILBROOXK,
S'pecial 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 DEPUTY STATE SEALER OF WEIGHTS
AND MEASURES.

To 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 1911, the State Treasurer was the State Sealer. The
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 1914.

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 and 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 experience, he is better qualified to perform
his duties and every succeeding year makes him more capable.
Therefore, I think it would be better if 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 able 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 the
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 outfits, 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.
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REPORT FROM NINETY-THREE TOWNS AND CITIES.

NuMBER TESTED.

NuMBER CONDEMNED.
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In conclusion I wish to thank you for the hearty codperation
in all matters pertaining to my office,
Very respectfully yoﬁrs,
LEVI S. PENNELL,
Deputy State Sealer.



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 progducer.

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 be made. In the case of
the local buyer, to some extent the same conditions obtained.
The farmer had no medium through which he could be in-
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formed as to market conditions and therefore was obliged to
accept the price offered. In the buying of supplies, practically
tne 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 better conditions
could be brought about. To meet the demand of the farmers
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. O. Peck, Winslow, Me.

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, Presque 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 Codperative Association, Auburn
V. W. Canham, Lisbon, Me.

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

The four last named organizations were organized in 1011,
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, Waterville, 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.

The 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 placed 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 reason that they were lacking in managers
and had no houses through which to load their stock. However,
there was no other way out of the dilemma except to demon-
strate that the organization could successfully market the
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 these cars were frosted on account of the inadequacy
of the heaters furnished by 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
stockholdérs 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 price before the car left the load-
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 bank
through 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-hali
cents per bushel, for each bushel sold. One cent of this was
used to pay the 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 that 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 through these agents. This
places more responsibility upon the 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 Wytopit-
lock. Up to December 1, 1913, the manager of the Kingman
house had shipped 60 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 house
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 Coéperative Association of Dover
have undoubtedly met with the greatest success. This organi-
zation was incorporated in 1911,

During the year 1912 the Central Maine Produce Exchange
at Pittsfield, and the Eastern Maine Co-operative Association
at Calais, 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,

Faston 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.

Lincoln 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., Belgrade, Me.
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Franklin County Farmers Union
Albert Pratt, Pres., Wilton, Me.

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

Kennebec 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 some 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 number 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 desirable. Aus-
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tin & Haines finally agreed to reorganize under the name 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 by both of them
shall equal 49 per cent of the total amount of the stock of said
Farmers Union Grain and Supply Company issued and out-
standing. Then they agreed to turn over the whole remain-
ing 51 per cent in a block, to said Union or 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 equipped
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 ard it is
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 that the total tonnage
of the state amounts’to 130,000 tons and this undoubtedly is a
conservative estimate. FEstimating the value at $36.00 per ton
the farmers of Maine pay out annually $4,680,000.00. 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 purchases
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
much certainty as the nature of the business would permit and



REPORT OF BUREAU OF MARKETING AND SUPPLIES. 129

in the case of fertilizer, if the farmer could not make sure of
the quality of the goods he purchased, then he should buy the
various ingredients and practice home mixing. However, if the
farmer is a member of an association he 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. Proposals
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 farmers’
organization. This enabled the manager to contract with the
1. 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: 4-87, 4-8-10, 4-6-10,
5-8-7. The price paid, delivered at any point in Maine, was
as follows:

4-8-7 $29 oo
4-6-T0. ... 30 50
4-8T0. 31 00
587 e 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 cost as follows:

4-8-7 $31 o0
4-6-TO. ..o 32 50
4-8-10. .. 33 0o
5-8-7 34 00
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The most of the exchanges, however, did not retain the profit
of $1.00 and the stockholders secured their goods at only
$1.00 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 by
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 1912. In 1913 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 $260,000.00.

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 fertilizer consumed in the state, at least 100,000 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 4-6-10 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 $6.00. This is $6.00 for the use of $32.50 for six
months. For one year the cost would be $12.00 and, as $32.50 is
about one-third of $100.00, 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
available cash and their associations did not have sufficient
capital to furnish the goods on time. Figuring from a basis of
130,000 tons at $6.00 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 banks were loth 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 *o
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 established state central
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 all 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
considerable attention. It would be good judgment to stop
organizing new exchanges for a time, but as the department 's
for all 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 small seeds, es-
tablished a central supply house, assisted in bringing about 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 would 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 bushel and if 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 discuss
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 United
Steel Co., or any other of our large combinations as to their
ability to market their product. These conditions the Burean
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 remarkable record of the Eastern Shore
of Virginia Produce Exchange, Inc.

SUPPLEMENTARY DETAILS OF IQI3 BUSINESS. SUBMITTED BY
SECRETARY AND TREASURER.

Gross sales of produce f. o. b............... $4,249,514 39
Gross sales of produce consigned ............ 304,288 44

$4,643,802 83

Seed potatoes purchased for members ........ $ 60,837 66
Printed covers ........ ..ol 67,768 76

JEITY CratesS ...ttt vennnnenennnnans 11,501 73

$140,108 15
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TOTAL PURCHASE FOR MEMBERS.

Gross sales for year 1913 ................. $4,783,910 98
Gross sales for year 19I2 ................ 3,684,740 99
$1,099,169 99

PACKAGES OF PRODUCE HANDLED,

Barrels, Irish potatoes ..................... 1,668,084
Barrels, sweet potatoes .................... 961,463
Berries, cabbage and onions ................ 184,639
Miscellaneots ..........ccoevinienan. e 9,553

Total oo 2,824,639
Number packages shipped in 1913 ........... 2,824,639
Number packages shipped in 1912 ........... 1,848,115
Increase of packages for 1913 .............. 976,524
Total number of packages sold for members, . 259,153

CALIFORNIA FRUIT GROWERS EXCHANGE.

Report of Dr. G. Harold Powell, Manager.

In 1905 this exchange marketed only 47% of the total cron
of the citrus fruit while in 1913 they marketed 61% of the
total crop. In 1912 tHe total crop was estimated at 34,000
carloads or 13,250,000 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 much 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:

I00Q ottt e $363,249 49
IQIO o ittt 445,092 86
00 I S 877,883 75
IOI2 ...t 734,746 00
L0 B S 703,220 30

Total ................... $3,124,192 40

LONG ISLAND POTATO EXCHANGE, RIVERHEAD, N. Y.

The Long Island Potato Exchange was organized in 1808.
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 $268,903.60. The most
important articles are as follows:

Potatoes .......... ... .. ... $128,662 56
Fertilizer ...................... 42,727 63
Feed ... ... . ... .. 55,025 I4
Seed potatoes .................. 16,169 83
Flour ....... ... .l 4,217 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, but 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 Problem.” From a social and
economic standpoint this is perhaps the most vital question of
the hour, one worthy of very careful study, but after all possi-
ble 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 be demonstrated that farming is not only a profit-
able occupation, but that the farmer can be surrounded by the
comforts and conveniences of modern life.

The farmer may study 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 be solved, if solved at all, by the codperation of individ-
uals. :
Respectfully submitted,

C. E. EMBREE.



136 AGRICULTURE OF MAINE.

INSTITUTE PAPERS.
WINTER EGG PRODUCTION.

By Georce L. GiLrincuaM, 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 they 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 if hatched before March 1 they will go into the molt
before winter and you will not ‘have 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 hatched 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, the breed; third, the feed, and fourth, the
care. The two latter are so closely connected that they may
be treated under one head. The man, which also means
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 the occupation, for unless one has this he will not
succeed, as he will negledt 'the 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 they should not be fed for at
least 24 hours and preferably 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 absorbed
by the chick’s body and constitutes the contents of the intestines
which nature intends 'to support the chick for the first 24
hours. To start the digestive tract at work before this, has a
tendency to upset the entire system and cause diarrhcea 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 its
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 they 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 they 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
grains 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 beef scraps and 40 pounds of charcoal. Keep
this before the growing chicks dry and allow them all the exer-
cise they will take; if on a farm, unlimited range. If confinel
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.



138 AGRICULTURE OF MAINE.

With this care and feed they should grow very rapidly;
and as -they develop and show maturity, with red combs and
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 this
contentment will stop the production of eggs. Hence the im-
portance of having them accustomed to their new quarters
and begin laying before cold weather sets in and then they will
seldom stop if they have comfortable, 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 the 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 dry
leaves, straw, or light litter of some kind 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-
ing 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 addition
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 will
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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then 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
feed, at the rate of about one square inch per hen, per day, and
will be greatly relished by them. Grit in some form should al-
ways be before them.

By thus 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.
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THE BETTER COW.

By W. F. McSparraN, 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 doubtful, however, 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 sc
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, there is no way by which
she can help herself. 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 about him, the fence
that separates the hunger of the cow from the bountiful growth
of the corn field stands as proof against 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 others 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
classification and elimination. Indeed, it is a humiliating fact
confronting us who defend the farmers, that very few of them
know anything about the individual work or ability of their
cows; and as this is fundamental in this operation of classifi-
cation, it will appear as a perfectly logical and unavoidable con-
clusion 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 the 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 rid
of all classes under the profitable, but how shall we get away
from the burden of their 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 by 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 their lack of it, means very much more than
the one simple act; it means the first step in knowing, and other
good steps are inevitable. The knowing will soon eliminate
the poor cows and will inspire us in caring better for the good
ones; and this better care is always one of those good deeds
that brings its own reward. It will teach us the lesson of the
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 its 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 such 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 inherited, 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 carefully along this
line of selection of both the dam and the sire, we cannot ex-
pect the results of our breeding operations to be any more de-
pendable 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 1is a necessity, a burden bearer, a living maker, a
home and farm and soil and prosperity and good citizenship
builder and she must come. If we as her owners are not quali-
fied to produce her and environ her then of course the first
move in producing her is to develop ourselves, which suggests
to me an excellent place to close; but with the volunteer
thought or suggestion that this human development shall 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.
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PORK PRODUCTION.

By Grorce L. GrLrincHaM, Moorestown, N, J.

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 is where the man comes in. If he is
not one who is willing to attend to the small details, both iu
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 qualities of the different breeds. Select the one you
like best and admire the most, as one will always succeed best
with the animals he likes. If lean meat for sausage is wanted,
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 will 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, keep ever in
mind the word motherhood; remember these mothers are per-
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forming a double duty. They not only have to keep 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 strong and well formed, hence these mothers must be fed
liberally and treated kindly. Avoid too much corn or fatten-
ing grain. Wheat 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 peas
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,

- These 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 bs
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 working to get out and back to the herd.

After the young arrive, let the mother absolutely alone (un-
less your presence is needed) until she comes to the feed
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, ail
she will take, which should be by the first week, being careful
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not to overfeed and get her sick of the feed, as this will cause
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
weeks 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 again for the second litter, as they will bring
two litters per year. The first should come from March 1
to April 1 and the second from Sept. 1 to Oct. 1.

The pigs should then be liberally fed with good pasture in
summer and finished the last month with corn. 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 150 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

10
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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 follow her back. This exercise will have the desired
effect in preventing the thumps. You can seldom, if ever,
cure it after once taken.

All hogs in 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 carrying
young, as their systems need some mineral matter. If you
have one that you find is not doing quite right—whose coat is
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 pounds
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 ant
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 tablespoonful to an eight-quart bucket of
slop once per day for three days; then skip three days and give
again. While we do not claim these remedies are infallible,
yet we do believe from experience, when used intelligently, the
danger from disease will be reduced to a minimum.
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ROADSIDE IMPROVEMENT.

By Mgrs. Epwarp M. Lawrence, North Lubec, Maine.
(Prize Essay.)

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 along 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. The improvel
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 limited. This is not true when travelling by
the public highways, for often there are a half dozen or more
from which to choose. 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 easy cushions.

Cleanliness is the first requisite for an attractive road51de
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 impression of the inhabitants
of the neighborhood. The careless scattering of waste paper
has frequently resulted in serious accident, for nothing will
more surely frighten a nervous horse. Broken bits of crockery,
tin cans, and worn out machinery 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 the pleasure of others in this
wav.

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

Billboards should not be permitted. These ever present re-
minders of greedy commercialism mar and obstruct views that
would otherwise delight the eye, and in these days of rapid
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 rolled 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 possible, what nature has donated, only restraining her too
lavish hand where she would impede human progress. A
group of shrubs, a boulder well beyond the reach of passing
wheels, or a tree that harbors no insect pests, and that has been
taught to grow beautifully, add real charm to the wayside.

In the matter of decoration, nature must be our instructor,
for although she paints with a lavish brush, and selects the most
Garingly gorgeous colors, they harmonize and blend without
flaw. That is why she has been the valued preceptress of
every great landscape artist. She is never negligent, but pro-
vides in advance for the wonderful and varied color schemes
that harmonize with the changing seasons. There are the
delicate tints of spring, the gold of the blazing summer, aad
the purple and crimson of autumn; but when winter comes
with her gray leaden skies, she indulges her love of harmony
by dropping her brilliant coloring, and covering all with a
white, fleecy blanket.
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Sometimes it is necessary to draw aside a curtain, however
beautiful, in order to afford a glimpse of something which 1t
conceals. It may be necessary to sacrifice a group of trees in
order to afford scope of view or to reveal a beautifu] 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 dwell in beautiful Mame
have more frequent occasion to consider tree pruning than tree
planting. 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 climate 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 highways. The prevalence of insect pests
makes all unsprayed trees a harboring place for them from
which they breed a constant menace 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
public 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 safety
of travellers 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 ligat
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 telegraph poles could be made both pictur-
esque and useful by painting them dark green to a height ot
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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 clean. 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 than 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 world which now lead us by centuries of
artistic landscape gardening.

Fach 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 beautiful without, as well 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 exterior, and the individual, the family, the
community is most frequently judged by that. These things
being true, we invite consideration of a few of the 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 views 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-point alternate from
the house to the street. The orchard should take position at
the extreme rear of the lot where the fruit will be sufficiently
removed from the germ-laden 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 the 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 these, plant the hardy perennial bulbs and plants selected for
successive 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 with decay. They can be laid upon the ground while
painting is going on. The name of the home as well as of the
owner is a matter of keenest interest to travellers, and it ought
to have a place on the mail box.

The name of villages and cities should be indicated by white
cobble-stones set against a hill or terrace of green or by some
other equally picturesque and simple method. Riverhead on
Long Island and Wilmington, Delaware, have so constructed
their water towers that they constitute their most decorative
features. What an improvement over the unsightly tower that
usually offends the eye,

God 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 be
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 delicate tresses may be admirei.
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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 world,
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 shall 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 THE

STATE DAIRY CONFERENCE AND ANNUAL
MEETINGS

OF THE
MAINE DAIRYMEN’S ASSOCIATION
AND

MAINE SEED IMPROVEMENT ASSOCIATION
CITY HALL, LEWISTON,
DECEMBER 2-5, 1913.

Tuespay EvVENING, December 2.

The meeting was opened by L. E. McIntire, President Maine
Dairymen’s Association. Invocation by Dr. Leavitt H. Hallock,
Lewiston.

ADDRESS OF WELCOME.

Hon. W. B. SkeLToN, Pres. Chamber of Commerce.

I regret that 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 their

~annual convention, not only in behalf of the Chamber of Com-
merce, which it is my honor to be booked to represent, but in
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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
welfare 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 invite conventions of this sort,—because we
get together, locally and with those from other parts of the
state, all interested in the same thing, whether it is accom- -
plished by one vocation, one employment, one business, or
another, and that is, the ultimate welfare of the whole state of
Maine. These meetings, travelling as 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 this not with any sense of flattery, not as addressed
to 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
g¢reatest 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 of 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 practical and
some the8retical, by which to deal with these things, based,
many of them, upon the theory that the high cost of living is
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 political 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 open to general com-
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 believe they should be arranged, we would
have no question about adjusting the matter of supply and
demand; that it is simply a question of getting at the product
which we have. T 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 comes 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 100 persons. ‘Thirteen years
later we had, through an increase in population and a decrease
in supply, instead 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 11 of the great beef producing countries of the world
there has been an increase in population of 20 1-2 per cent. In
other words, under equal conditions there has been an average
increase of 20 1-2 per cent in demand, but the increase in sup-
ply in that particular line of food stuffs, against the 20 1-2 per
cent of demand, was only & per cent. The only real increase
was in Australia, New Zealand and Canada. In the case of
the countries of South America, Australia and New Zealand
are called upon first by the European markets, which are suf-
fering 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. So instead of being able to
supply our wants she is falling behind in her own market.
And when we take the South American countries that are par-
ticularly held out as our land of promise in this respect, as
Brazil or Argentina, we find that Brazil increased her popula-
tion 2o 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 it increases our supply? Just about 1-4 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 by legislation.

I have mentioned this question of beef supply simply as
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
the mind of every one of you, and what has induced you to
perfect this organization. We have got to cultivate more acres
and secure greater returns from each and every acre. And
to the members of these two associations which are engaged
in that very project of more production,—more in extent and
more intensive production or farming, to you of these two
associations I can say, we bid 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 which your ambitions and your energies so
richly merit.
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RESPONSE.

By J. A. RoBEerts.

Representing the two large associated bodies gathered here
in convention this week,—the Maine State Dairymen’s Associa-
tion and the Maine Seed Improvement Associaton, in their
behalf I thank you for your invitation to hold their annual
meetings in your city and also for the very cordial words of
welcome you have given us.

I want you to know that we appreciate very highly the activ-
ity in our behalf of your Chamber of Commerce and of your
city.

These two bodies, organized to extend and improve the
dairy and the seed interests of the state, are without a home.
They are dependent upon some city to furnish those con-
veniences necessary 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 skilled men dairy animals have
made great progress in their capacity for production. Dairy-
men have studied carefully the science of economical feeding
and are realizing 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
% strong and efficient leader. Its work and influence were a
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great factor in securing an appropriation*to carry on breeding
experiments 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. Tts
work has been seriously handicapped by the unusual climatic
conditions during the last two seasons,

Its purpose is to induce farmers to give more attention to
the selection of seed, to plant only those seeds that are mo.t
vigorous 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-
cance in these days. It is safe 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 feeds
the city; the city supplies the country with many of its necess:-
ties. 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 opened
to you as our guests. There never was a time when we were
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 te
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-
portunities you enjoy. In all things our interests are mutual.
Our {future prosperity will depend greatly upon our recognition
of this fact.
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ADDRESS.

By Lyman H. NEiLson, 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, dealing as it does so direct-
ly with the business world,—that neither of these appeal to
such a multitude of people, appeal to the masses, to quite the
degree as does the subject of good roads. And especially is
this bound to be true wherever men are gathered together as
they are here in the interests of farming and farming products.
The question of road transportation has an immediate and
direct bearing upon your activities. Bad roads mean the dis-
tribution of your product within a less radius and at greater
expense than will be the case under better roads. No one will
challenge 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
::tf,vparent 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 be 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



DAIRY AND SEED IMPROVEMENT MEETINGS, 161

schemes for government and local bond issues of enormous
amounts without any real regard as to how those bonds will
ever be paid, and without a carefully worked out financial sys-
tem. No less a man than James ], 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 constantly growing increase of munici-
pal indebtedness. Many states and counties throughout the
Jnion 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 are
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
cnly for our own good 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 pre-
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 upoa
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 the 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 burden of such in-
vestment 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-
portion of such debt, rather than to heap it upon those coming
{later, who for many reasons may be decidedly unwilling to
bear the burden.

I1
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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 tendency 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 comn-
cerned we have made already magnificent progress. We have
authorized 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
say 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 interest
and the sinking fund upon the state of Maine bond issue of
$2,000,000 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 automobiie
was largely a fad 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 year after this plan was
first proposed and before a single dollar’s worth of bonds had
Leen 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 amended
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
placed the responsibility for both construction and maintenance
upon its Highway Commission. In short, it has developed and
placed upon the statute bcoks 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, but during that time has been
busy and has accomplished results which I feel sure will be
highly satisfactory to the entire state. The department has
been completely reorganized, and its corps of assistants increased
in order 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
promptly and fully what has become of every dollar of money
jpassing 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, will
show a system that will, we believe, adequately care for every
sizable interest 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 incrrasing
the interest in the whole highway problem, because they have
brought the question directly home to thousands of individuals.
When people have learned that the state highway was likely to
go this way or that way, every one in the community was in-
terested. Naturally every one wanted 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 bond issue
and the bond issue is to be used for no other purpose.

HOW MUCH FOR FACH COUNTY?

Therefore, the question arises in every county in the state
when the citizens attend our hearings and present evidence ot
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 permitting the - legislature to issue bonds for
this purpose carries with 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 Cumberland 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 today.
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 right 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. FEver since the amendment was
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finally established in the Constitution, and approved as it was
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 is
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-
way 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 popu'a-
tion of the various counties as that would appear to give the
greatest 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
road should receive perhaps more consideration than the coun-
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.

STATE BOARD OF TRADE.

The State Board of Trade Committee 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 assistance of an expert
engineer of Maine to work 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 offset 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 this
basis as the practical working out of the plan made possible.
This method of division produced the following results:
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Androscoggin 6.1 % $122,000
Aroostook 10.45 209,000
Cumberland 12.89 257,800
Franklin 3.87 . 77400
Hancock 5.05 101,000
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 3.61 72,200
Sagadahoc 2.31 46,200
Somerset 6.82 136,400
Waldo 4.4 88,000
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 ; while others believe that the paramount.
consideration in the State of Maine is to make our highways
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 for
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 secondary con-
sideration.

If you adopt the first view that the money will be more
wisely expended by building only the most permanent types o
highway such as concrete, bituminous macadam, etc., the num-
ber of miles actually improved in this manner from the boud
issue would be very small, probably not more than 150 to 200
miles, and while it is true that the comparatively few people
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 fundamental
improvements as I have suggested, widening, straightening, re-
ducing grades, and putting in under and side drainage, and then
surface these roads 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 wisest
and best course for the state as a whole.

GRAVEIL 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 do
rot 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
daily 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, 1 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 maintained
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.

11 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
raintain 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 when
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 Government 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 accounts
adequate to the occasion, that will render it possible for every
individual 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-
lined in regard to the division of the bond issue and the type
of improvement to be 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 the
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 IMPROVE-
MENT ASSOCIATION.

ANNUAIL, ADDRESS OF THE PRESIDENT.
W. G. HunToON.

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 for 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 300 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 te
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 these
results have not been as marked and far reaching as perhaps
many of us at first expected, let us remember that pioneer



DAIRY AND SEED IMPROVEMENT MEETINGS. 173

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 as
widely and as quickly as possible. I believe this line of work
will show in the next four years results that will astonish the
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?
The 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. We 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 us on, and
the members ready to extend every courtesy in sending out to all
the results from year to year, With these incentives can we
doubt a good measure of success?

REPORT OF THE SECRETARY.

To the Members of the Maine Seed Improvement Association:

Upon the 25th day of mext 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
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January. The greater part of this number are the true friends
of the association. Since taking up the work of secretary 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 foi-
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 cliange
in officers during the year. This year your secretary, Prof.
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 me
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. The
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
$100.00 with the object in view of increasing the interest in
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
100 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 corm.

The greatest criticism which T 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 do 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 and
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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 grower, and as observed by the
inspector. The Department asks the codperation 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 uniform. ‘

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 disease
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 organiza-
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, cashon hand .............. $83 95
1913, Jan. 9, received from retiring secre-
tary, W. L. Slate ...........ccoinennn 9 63

1913, Jan. 17, received from R. P. Mitchell,
reimbursement on secretary’s expense ac-
COUNE vt iiii e aininaeens 5 oI

Total receipts ..........ccvvvivnn.. $99 51

EXPENDITURES.

1913, Mar. 21, paid R. P. Mitchell, balance

due on expense account as secretary ...... 5 oI
1913, May 31, paid annual dues Maine Fed-
eration of Agricultural Associations ..... 4 00
$9 91
Cash on hand Dec. 2, 1913 ......... $89 60
C. M. WHITE,
Treasurer.

* Voted, that this report be accepted.

Voted, that a committee on 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: 1 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 would
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: 1 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 does
not see fit to make any amendments, the present constitution
stands.

Mpyr. Hunton: The secretary will please incorporate into the
motion that the constitution and by-laws will be printed a:
finally 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 a committee to entertain any proposed
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-
MENT STATION IN BREEDING OATS,

By C. W. BARBER, Assistant Biologist, Maine Agricultura! Fv-
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 the
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 stiff 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 subject
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 1910, 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
grain 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
vielding 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
implements. 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. FEach 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 same 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 1910 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 land had laid in sod for many years, becoming quite
densely infested with witch grass. The summer fallow and
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clean cultivation resulted in freeing the field from this weed
pest. Immediately before planting the soil was disked with a
double action cutaway harrow, going lengthwise and then cross-
wise of the field. Following this spike tooth harrows were
used 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 goo lbs. of a fertilizer
containing 3.3 per cent. of nitrogen, 10 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 1911 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 1911 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 Ibs.
per acre. As in the year 1910, 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-
planting 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 harrows 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 scatterea
throughout the field. ‘This affords a wide distribution of each
strain, subjecting it to variable soil conditions. Good evidence
for the use of several small plots widely scattered in a field
instead of one acre plots or larger for the testing of varieties
lias been established by workers in the Rothamsted Experime-t
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
to the west, presenting fairly level surfaces to abrupt slopes.
Numercus depressions 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 show
in general a greater yield from the heavy seeds. The seeding of
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heavy well-filled 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 means
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 seeding insures a more even
stand of grain 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
seed 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: 1 pint formalin to 42 gallons of water, This form-
ula is recommended by Professor C. A. Zavitz of the Ontatio
Agricultural College.

In these tests all varieties of oats have been uniformly
seeded at the rate of two bushels per acre; in 1910 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 days. 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 mixed
with one another.



184 AGRICULTURE OF MAINE,

All grain raised at Highmoor is recleaned and 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-
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, 11 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 1 to s, it is generally thoroughly ripe
by August 1. At Highmoor this variety yielded from 48 to 69
bushels per acre during the last four seasons, giving an average
yield of 57 1-2 bushels per acre. The average yield of straw
during the same period was 2466 pounds per acre. In the sea-
son of 1913 this oat yielded 61 bushels per acre.

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
vielded from 60 to 71 bushels of grain per acre during the past
four seasoms, the average yield for the four seasons being 63
bushels per acre. The yield of straw averaged 2793 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 2635 lbs
Irish Victor, ?o67 ” - 3003

Of the late varieties of oats which mature 10 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 the
lack 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 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 would
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 variety
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 deserves
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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 60 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 Early 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 opew,
and 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.

Plant Selections. 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. Qccasionally 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 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 shows to be uniform in type and
possessing the ability to transmit the character of high yield,
are propagated the following season in plots of two-thousandth
acre in area. This is necessary because of the small amount
of seed 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 taken 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 plot 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’s
tests ought to settle the question fairly definitely.
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Early and Late Seeding. 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 g 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 Ibs. 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 1910, 1911 and 1912. The figures given here 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 Importesi
Scotch 36, and the Kherson 34 1-2. The late maturing oats are
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
1s little difference in the weight per bushel from year to year.

Weight per rooo Grains. During each of the seasons 1910,
1911 and IQI2, 1000 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 1000 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 is 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, there is considerable
variation in the per cent. of hull of a variety from season to
ceason. Much depends on the development of the grain. Un-
der normal conditions each year one would expect 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 to
the percentage of protein, carbohydrates, oats and crude fiber
in different varieties of .oats. In the grains of some varieties
these percentages are high.

In the following table the figures of the chemical analysis
of a few varieties are given. These figures represent the mean
percentages determined by the analysis of each variety during
1910, 1911 and IQI2.

i Carbo-
Protein. hydrates. Fats. [Crude fiber.
Kherson. ........oooveiiiinnienaann, 16.5% 58.219, 4.179, 11.269%,
Irish Vietor........................ 14.49, 58.64 5.19% 12.12
Prosperity............... 15.7% 58.18 5.08% 9.72
Swedish Select........... 16.99%, 59.40%, 5.3 % 7.67
ictor.e. ... . il 14.9% 58.6 9%, 6.589, 10.40
Imported Scotch 14.39, 59.03% 4.9 9.869%
Banner. ...........eiieiiiinenenan. 15.1% 58.77 4.98% .5
Semator. . ..o 14.5%| 58235 4.23%| 10509

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 true 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
dxcellent qualities of oats as a feed for live stock are well
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known. The above named varieties lead one to believe that
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 the
market. Whether or not the farmer can produce oats profitably
for feeding live stock is a question largely dependent on his
system of farm management. It is not impossible for fertile
soils to produce an average of 60 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 time.

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. MrrcuiLL, Freedom.

The placing of improved seed on the market is a question of
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 work of this association has in a very
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 who 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.

There are three great essentialg that must exist in order that
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 standard
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. This, no doubt, is true in a large ma-
jority of cases at the present time while the disease has nct
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 welil,
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 find
out which cows were profitable and which were not, dairy test-
ing associations were formed and through the work gf these
associations a large number of our farmers have been able 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 cows 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.

The average yield per acre of oats in Maine, in 1912, was 34
bushels. The best varieties of oats recommended by the Ex-
lperiment Station, approximate an average yield of 60 bushels.
Figuring the cost per acre the same for both, which is true,
because the same preparation must be made whether you raise
10 bushels or 70 bushels, the 60 bushel oats, at market quota-
tions, 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 100 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
seed 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. This is perhaps the reason why

13
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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 being 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.

‘The 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,
We, however, are more fortunate than either Wisconsin or
Canada, for we have both these associations.

‘The Maine Seed Improvement Association has started this
year with an inspection and inventory of the best seed and at
the present time considerable 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. With
these points continually in mind, the Maine Seed Improvement
Association will be the one great factor in increasing the yield
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 Wednes-
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 passed 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 could 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. ‘The
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 state of Maine that, 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 agricultural 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
ren 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 underdrain 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 about 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



DAIRY AND SEED IMPROVEMENT MEETINGS, 197

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 manage 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 doing 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
all 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.

70 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 were made for the annual meecti.g,
including the program and premium list. It was voted to ac-
cept the invitation extended by the Lewiston Chamber of
Commerce, to hold the next annual meeting in that city. Mr.
- F. S. Adams, State Dairy Instructor, was directed to visit
Lewiston and make all necessary arrangements. The date 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 in
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 1911 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 reaffirming 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.

Respectfully submitted,
LEON S. MERRILL,

Secretary.
Voted to accept the report of the secretary,
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Dec. 6, 1912, Amount on hand from last

D=t S

Dec. 3, 19.13, Received from L. S. Merrill,

Secretary ........iie....

Dec. 3, 1913, Paid Oxford County Cream-

ery for butter used in
judging .........oooa...
Paid dues, Maine Federation
of Agricultural Associa-
1503 T
Paid expenses attending meet-
ing of executive committee
Paid for postage during the
VeAr i

Balance on hand ...........

This report was accepted and placed on file,
‘The following committees presented their reports at this

time:

REPORT OF THE TREASURER.

4 00

6 20

$20 15
$239 02
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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
Farming, or Farmers’ Meeting, certainly improves from year
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 weré¢ 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 cer-
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 last
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
Prof. Simmons, 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 Co:-
lege of Agriculture is in a position to help the farmers and is
willing to help along all branches of farming. Itis 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. Mclntire, for the committee to secure the appro-
priation made by the state for the State Dairy Conference,
stated the following:

I can report in a very few words. 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 bills
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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REPORT OF COMMITTEE ON BARNS AT THE
UNIVERSITY.

The {ollowing report from the committee on barns at the
University of Maine was presented by Mr, Mclntire:

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 COMMITTEE 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 committee 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
taken 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-
¢rdinated lines. The work being done under the appropriation
is organized under four general lines as follows:

1. The study and analysis of existing milk records, in order
to find out the normal laws of variation in different breeds of
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 record 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 f
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 to
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.
Whether or not this proves to be the case, it is certain that
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 reasons 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-
sity 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 an additional reason why the
University should be provided with adequate barns.

Respectfully 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.



DAIRY AND SEED IMPROVEMENT MEETINGS, 207

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,
Good 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 collectively,
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-
pointed 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 EQUIPMENT OF THE
MILK ROOM.

By HeENRY 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 cleanliness in his milk. The consumers’ demand for
clean milk has become so pressing that legislatures and boards
of 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 dairy 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, using 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 mayv be produced, the two things which
will aid most are washing the cow’s udder and flanks with a wet
cloth, 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 increading 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 6n running the milk in a thin
layer over metal cooled by either flowing water or ice water.
If 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:  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 60 degrees of animal heat were taken out. The
temperature of 38 degrees is plenty low enough, and the increase
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 ceoler is the zigzag plates with 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
to wash, but these zigzag 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 above 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 1 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. ‘The 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 tarrcd
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 (o
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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 desire
the water to stand around the can, and the overflow should be
of good size to prevent the danger 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 cot:-
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
smooth 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 proba-
bly be in the neighborhood of $2.00 a square yard. In this
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, zinc 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 hollow walil
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 im a great many milk rooms of
the last mentioned kind and I have yet to see 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 satisfactory, 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 would like to take a few
minutes of your time on that subject. It is a subject which ought
to be discussed in meetings 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. T am much in favor of the single
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 $3.60. 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 dairyman
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 and
the steam for sterilizing, I think we are very short sighted
dairymen to carry our utensils to the kitchen to be washed.
That was tried at Good Will for a good many years. Now we
have the sterilization and it makes a wonderful difference not
cnly in the time but in the efficiency and the results, because of
course the utensils cannot be 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 house, 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. On
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 a
gasoline engine. A gasoline engine is all right in the other
room, to pump the water, but it must not get into the milk
room. The very first batch of butter that went to the citv
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
screws and out ten inches or twelve, is permanent and inex-
pensive, easily washed and always out of the way. It is easy
tc 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 oft the cold
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 use
the water continuously, over and over, because I have never
yet been able 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 would 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 the 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 little bit larger outside on account of the
thickness of the walls 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 recently
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 $600.00. It is
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
summer and very easily warmed in winter. Because of the air
space the heat is kept out in summer and the cold in winter, an
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 of 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 kini
inside a hollow walled building and putting it inside a building
like the one described in the paper. The ice would melt very
much faster 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 the
bacteria that destroy sewage, the anaerobic bacteria, while they
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 farin
together,—it would not succeed. The whole method of dis-
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 have to be cleaned? About once in
360 years. If you are so tender of the feelings 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
wotld 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 tank because it would be so
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 under
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 12
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 six the size
should be six feet long, three feet deep and three feet wide,
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and T 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,
When 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. 1 have seen it two or three inches deep
after a few years of use. Between this green scum at the top an
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 the 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 as
good as the average drinking water in the city, there are stil] a
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few struggling bacteria left in it, enough so that we want them
to become oxygenated as soon as possible; and by having this
open jointed tile almost level the water soaks out at the joints.
If you have 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 experiment
te 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 1, 2, 3 and on to 48.
and left them all winter. Then I took it up to see how fas
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. We put a stone over the end, covering it up level. We
leave no open space at the end 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 the
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 doubie
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 tanik
because there are no putrefiers 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 chance and he will kill the
anaerobes. So far as any odor or sanitary conditions are con-
cerned I would just as soon have a septic tank in the cellar.
There is absolutely no objection to having a septic 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 paper before the cover part is
poured and the trick is done.
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MILKING MACHINES.

By Pror. L. S. CorserT, 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
day, 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 considerable, 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. In 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 could
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 baffied agricultural inventors. The nervous, sensitive dis-
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 difficult 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 machines at preseut
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 milking machines fall into one of two general classes.
(1) 'Those which mechanically 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 those
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 ejecting 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 replace the air drawn from the pail and the piston in-
termittently cuts off the connection between the vacuum 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 pressure.
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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 electric motor is both convenient 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 two 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-tight 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 great 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 tightly 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-
ittently 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 about 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 udder
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 most 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, if 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 ability of the
operator, together with 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
adjusts itself to the teats of different sizes.

There are but few parts to the milking machine that wear
out rapidly so that the maintenance of a mechanical milker is
slight.

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 as
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
apparently 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 University dairy herd, which was sub-
jected to this treatment for a period of six consecutive weeks.

In this experiment the two methods of milking were so radi-
cally different in operation that when the milker was substituted
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 extremely 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
vnsatisfactory 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 udders became
congested and the 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 we 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 amouat
of material that has a bearing on this point and should enable
one to form a correct judgment on this question. The Univer-

I5
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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 their 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 o.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 o.12 pounds of fat. There is therefore
no difference between the results obtained by hand milking and
the average data given for machine-milked cows.

The weekly production of the cows during the period when
they were milked by machine was, on the average, 145.8 pounds
of milk and 6.19 pounds of fat. The data obtained on hand
milking were slightly above 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 milker and on the
individuality of the cow. When the milking machine is first
used the operator should be the herdsman, or a man with whom
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 afraid, than if the regular attendant
accompanies the milking machine. The regular herdsman
knows the temperament of the different cows and he can ap-
proach each cow sympathetically. By gently handling the cow’s
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 diffi-
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 allow as little barn air as possible to enter the cups
© while there is a vacuum in the pail, thus allowing dust and or-
ganisms to enter. During the attachment of the teat cups the
barnv 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 pail. If the teat cups are not properly at-
tached they are more likely to fall off during the last part of the
milking period 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 con-
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 by falling off. As a result, one side of
the teat may be 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 without much watching 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
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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 cups
are detached 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 with 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 may cause diseased
udders.

When the milking of a cow once has started, it should be
continued without intermission. 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 &
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 richer 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.

The 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
hot 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 through 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 salt. 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 important
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 tubes when they are immersed in the brine. If this
1s 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 will cause large fluctua-
tions in the bacterial content of the milk.

Examinations by Dr. Alexander, the Station Veterinarian at
Wisconsin, showed that machine milking had no appreciable
cffect upon the physical condition of the cows in the Univer-
sity herd, nor did it in any way affect the udder in the majority
of amimals. It was apparently responsible for some improve-
ment in the udders of three of the cows and in two 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 contentment of the cows used and that no bad
effect on their udders may be looked for, provided the condi-
tion of the glands is normal at the outset and the cows are
carefully stripped.

We 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 installation of the milking machine in a herd of around
thirty cows, will involve an expenditure 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 success
under their conditions and render it unnecessary to continue
milking by hand in their herds in the future. To the interest of
five hundred dollars, or perhaps twenty-five 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
{ie machine 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. This cost is estimated on a basis of five cents
per kilowatt.

The average hand milker will milk from eight to ten cows per
hour. With two milking machines 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 machines are needed and will doubtless be made
hefore long. It will, therefore, depend on the individual daicy
farmer whether machine 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-
facturers as to the care of the machine, manipulation of the
udder, stripping the cows, etc. ‘Where such is the case we can
recommend ithe milking machine for the general dairy farmer
who has a large herd, or for farmers owning smaller herds,
that is, from twenty to thirty head, who will be able to attend
to the milking of 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 Pror. 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, or may be placed in a silo for the benefit of feeders,
particularly of the dairy cow. Let us review the present
status of corn-growing in Maine:

Maine’s yield, per acre, is forty-six bushels for 1910 and forty-
four bushels for the year 1911, averaging about forty busheis
during the past eleven years. The average farm price of corn,
on the first day of December each year, during the past elevzn
years, has been about seventy-two cents per bushel. This com-
pares very favorably with the North Central states, which in-
clude the so-called corn belt states.

The section of the North Central states, east of the Missis-
sippi river, yielded on an average, for the eleven years ending
in 1911, 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 corn, and also the advantages in the sale of the product.
Sweet corn, one of our important products in this state, gives
us the rank of third in production of canning corn, Illinois 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 that
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, the 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 stable
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 in 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 development 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 beneficial 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.
In planting, there should be applied about four hundred and
fifty pounds of the fertilizer, running something like a 5-8-7;
800 to 1,000 pounds are sometimes used for sweet corn. If
the dressing has been quite heavily applied, a reduction 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 better, if applied by a machine,

Should a good clover stubble be turned under for corn it
would be equivalent to the use of a 1 1-2% application of nitro-
gen. A rotation including 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 resorted 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 should be of good shape, having a medium
sized, short shank. The stalk selected should be from a hill
having a full stand of stalks and 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. After husking the ears a further selection should
be made, throwing out those that are not of a desirable type.
The ears should be of such a type, with straight rows, even
sized grains, good depth, somewhat wedge shaped, on a cob of
medium size, ‘that is cylindrical, 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 carefully preserved in a place
where the temperature is not low enough for freezing—not
Jower 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, and hanging up the lots
in such a way that the air can get to them to dry them 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 as
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 corrn,
running an inch or more down 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 methods of seed testing and using 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 occur 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 in the row, with the rows three feet
apart. '

Where the corn is grown for ensilage, there should be the
same distance 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
vears 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-
tzining 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 tt.e
ground, a thorough harrowing of the land, particularly if thers
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
cultivation 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 cultivator
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 factories, who recommends
the corn to be sent in, at whatever time he deems advisable.
For growing mature corn for seed, the harvesting should take
place as late as the season will permit or earlier if the corn 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 allowed to reach 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 comparisou
with the balance of the field. The first seed corn 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 acre 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 thirty-nine dollars. There was no appre-
ciable difference in the land, and the difference was directly the
result of the improved methods of cultivation. Well prepared
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 ASSOCIATIONS IN THIS COUNTRY.

By A. M. GoobMmaN, Bureau of Animal Industry, Washing-
ton, D. C.

I am sure it gives me a great deal of pleasure to be here 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 meeting has been set aside.

‘What I have to say to you this morning will be of a rambling
and general nature. 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.

The 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 simple, no more efficient and
no more economical way of improving the quality and general
standard of the dairy herd than through the codperative cow
testing associations. A short time ago I had occasion to col-
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 1910 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 1910 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 downward. There are a great many cows, 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 600, 700 or 800 pounds and there is one cow that
has made over 1,000 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
business if we go about it in the right way. So far as 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 are 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 seems 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 give better care to better
cows. We will discuss these 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 1
have been here 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 increase in their production worth
$9.84 could be had. You may say to me, “That is pretty far
South;” but I will also say that there are some very good dairy
herds in Virginia that are very well cared for. However, o
come nearer home, and to take a state of good dairy standing, I
will turn to New York State. I do not think there is any ques-
tion of its standing as a dairy state. There are cows that are
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 1go4, 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 more
simple, and no more efficient, and no more economical way to
have a record kept than through a codperative cow testing asso-
ciation.

I thirik 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 'to take up the work after that was Maine. 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 ot
associations were organized in Maine, 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 figures 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; lowa, 8; Kansas, 1; Kentucky, 1; Maine, 3; Maryland 3;
Massachusetts, 3; Michigan, 5; Minnesota, 12; Nebraska, 3;
New Hampshire, 1; New York, 21; Ohio, 1; Oregon, 1; Penn-
sylvania, 2; Utah, 1; Vermont, 19; Virginia, 2; Washington, 1;
Wisconsin, 15.

There are several states with more associations than Maine,
and several with less. Maineis in a class with three 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 years the state and federal authorities have laid 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 say that this year, for the first time, the men who are
interested 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 representing 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
representation 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 declined to purchase. After the owner
of the cow had been in the association a year and the record
of this cow was known, she was sold to the same neighbor for
$275.00. Another pdtron, 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 brought into one county—Fremont—30 pure-
bred bulls, as a direct result of the cow-testing association.
That is a great showing,

There 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 association which I ‘think
will tell you. The Newaygo ‘County 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 and
expect to publish them soon. One reason why I am particularly
interested in showing these charts, here, is that the records are
of small herds, such as you have in Maine. The herds are all
small; 4, 6, 9 and 12 cows. Somebody says that you cannot do
anything here, as you have small herds. Well, 8 or g cows is a
good-size herd.
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Herp No. 1.
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NEWAYGO COUNTY DAIRY TESTING ASSOCIATION,
MICHIGAN.

YEARLY AVERAGES PER COW.
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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 end lof

the fourth year.

The butter fat was 226 pounds, going up to
269. 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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Herp No, 2.

NEWAYGO COUNTY DAIRY TESTING ASSOCIATION,
MICHIGAN.

YEARLY AVERAGES PER COW.
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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 fill the places. You will say to me that I am calling
your attention ony to the best herds in 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 Government is not paying men to go
around and advertise a proposition that would not hold tru,
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 only &
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 association
CONTINUOUSLY since its organization.
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The averages of these eight herds show the same character-
istics that were shown in the charts of the individual herds; the
pounds of milk running from 5,752 to 6,362 and the pounds
of butter fat from 226.8 to 272.1, an increase of nearly 50
pounds. The percentage of fat in the milk has been increased a
iittfe. 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 31 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 19g06. You notice the farmers have had to pay more for
their feed. The roughage is charged at a higher rate. It has
gone from $21.48 to $25.96. The cost of grain has gone from
$0.93 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 profit, in which you ought 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
subtract the first year’s record from the last and 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 first and foiirth, and divide
it by three, and then total these averages and divide by three,
we find that there 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, practically 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 $6.00 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' five dol-
lars a year, that was a good investment, because he has doubler
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 $1.00 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. Hobcrs, Fairfield.

I have been asked to say something on cow test work and I
have decided that the way I can arouse the most interest among
farmers who are not members of a cow test association will 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 orator, 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 will 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 profitable,

When the Watterville association was started I heard for the
first time that there was such a thing in the world. It sounded
good to me and I, with some of my neighbors, 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 soou
found out there was a whole lot I hadn’t learned about cows.
When the tester came to my place the first time, I asked him
how some of the other members were feeding their cows, and
when he had my records for that 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 usually
fed equal parts of cottonseed and bran, when the cows were
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in the barn, 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 were not many
that gave 40. I thought no grain and any old kind of roughage
was good enough when they were dry. I always had plenty of
udder trouble; took it as a matter of course. Well, the tester
figured out several different rations for me and I began trying
them; I soon saw that some of the cows began to respond. I

began to take more interest in ‘them 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 anv
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? 1
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 whose best year was 8,000 pounds of
milk and 300 pounds of fat, I increased to 11,000 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 60, 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 Department
sees to it ‘that we have one or two first-class men to talk to us
on dairy and other farm matters, and right there is where I
have gained help for a large part of the improvement I have
made. The College 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 cows.

I don’t want you to think that I have become an expert dairy-
man in 18 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, that 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 win out, and also to bring up his family to have
the advantages that belong to a farmer’s family, 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 1
shall 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 to
pay the cow tester? Go and ask the men who have belonged to
an association two or three years. You will 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 will tell you
that they could not keep house without it.

I have just one more point to make and it looks to me like
the best one yet. Some one has said that if a man can make
a better mouse trap than his neighbor has, though he live in a
wilderness, the world will make a beaten path to his door. If
we have some good cows in our herds, those who read our farm
papers will find it out, when they read the monthly reports 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 received a letter a few days ago from
a man who had heard of my herd of cows through the cow
test association, inquiring for heavy milking cows, 1 wrote
him what I had and he came to see them. When he got there



250 : AGRICULTURE OF MAINE,

I had the individual records of those cows for nearly two years
te show just what they had produced in milk, butter fat and
net profit. ‘The result of this free advertisement was the sale
of two grade cows for $275 and the assurance that if |they
proved 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 feeding?

Ans, I feed a combination which varies sometimes but the
basis is 200 pounds of bran, 200 pounds of Ajax, sometimes
200 and sometimes 100 pounds of hominy, 100 pounds of cot-
tonseed meal and 50 pounds of oil meal. We vary the propor-
tion a little 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 that hominy is not as heating as corn meal. It is a
safer feed than corn meal for a heavy milking cow.

Ques. Is there any difference scientifically between hominy
and corn meal?

Ans. I think that some of the heating properties are taken
out, like starch and ammonia, in hominy, but I am not sure of
this. I feel that it is a safer feed.

Dr. Woods. As a rule, in the goods from which hominy
comes as a by-product a rather better quality of com is used
than in the ordinary feeds. A part of the hominy is being man-
ufactured for human food; and it is almost impossible to tell by
chémical analysis the difference between a poor corn which has
been ground up and a better grade of corn from which part of
the starch has been taken out for human food purposes. If
Lominy was made from exactly the same corn the resulting
product from a hominy feed might not be very different from
that of a straight corn. I should very much question whether
in any accurate 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 water—r100 pounds of it will
analyze a little bit better than the ordinary corn meal. The
corn we buy at this time of year will carry a high percentage
of water, and it is not neanly as economical as that which is
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drier. If we could foresee this and had storage room so that
we could buy corn of the 1912 crop we would get in 100
pounds of it more nutriment than in 100 pounds of the corn
we are buying today, because it has not dried out; but in the
summer of 19i4 it would be the same kind of corn we are
talking about. At this time of year it is not economy to buv
much corn if we can help it. Hominy meal might analyze as
good as the straight corn meal we are buying.

Ques. How much of the grain do you feed to a cow?

Mr. Hodges. 1 feed as a usual thing about one pound of
grain to four pounds of milk until I reach about 14 pounds of
grain. If a cow gets pretty low in production and is wuite 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 goodd condition on ensilage and roughage, especially
if I have clover hay, I would not give her much grain. If I
thought she needed it to get her into good condition, T shouid
feed her some other mixture to get her into shape to calve. 1t
you put fat on a cow’s back 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 TEST ASSOCIATION WORK
TO ITS MEMBERS.

By W. W. Assorr.

The first cow test association that was started in Maine was
the Waterford and Norway Dairy Testing Association. It
began its actual work Feb. 1, 1908, and has run continuously,
with no break in its work or records, from that date. It was
for several years something of a struggle to keep the number of
cows necessary to carry on the work at a reasonable cost. Many
men seemed to get the idea ‘thiat it was a sort of get-rich-quick
scheme, and all they had to do was to join the association and
the tester would do the rest. To get any benefit from 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 rations of the other members, observing
closely the 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 about her and it is
not necessary to test her any longer. I will cite one or two
instances in our association. The first year of our association
work one member had a cow that gave 404.4 pounds of butter
fat. The third year of this work this same cow, with the same
care, 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 1910, 404.8 pounds, in I1Q9II, 466.5
pounds, and in 1912, 489 pounds, Now any dairyman can see
what those records mean and what it would mean had this
man stopped at the first year. FEach year fewer have dropped
out and we have had less difficulty in replacing those that have
left the association. This last 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 wish to be taken
back at the first opportunity, and I predict that in the near
future it will be necessary to have two associations to cover the
ground that is now being covered by one. This will be much
better all 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 we' consider to be the
marked improvement in the herds of the various men who have
belonged to the association from the first. ‘This 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 talking
could ever do. I know of one man who is not a member, in
our town, who says that 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 en-
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 can
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 reality making the greatest profit; while his best one,
as he thought, because she produced a large quantity of milk,
was making the least profit. It is not the amount of milk a cow
gives, unless we are selling milk, that we should look at, but
the profit she makes.

Another important item 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 amount 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 advantage of this work is the meetings where we
get together, compare notes, talk over the dairy business and
listen to a good speaker from the Department.

One 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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clines.” However I would not advise bending it quite as far
as was suggested in a little anecdote. An old gentleman on the
train was very much taken with a bright little child who sat
near him. After a while he leaned over and said to the mother
of the child, “Madam, I hope your baby will grow into a good
and honest man.” “I fear not,” said the mother. “Why so,”
said the old gentleman; “‘As the twig 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 its own way.”

I have a cow that one year freshened in November and in
December produced 1.45 pounds of fat per day. Each month
for seven succeeding months she increased in butter fat pro-
duction until in the following June she was putting up 1.85
pounds. This is not a large amount, if 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 1.35 pounds of butter fat per day in July, and
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 after calving, put up her highest amount of but-
ter fat for the year.

Another characteristic of this particular family is their high
test. The old cow averaged 6.1 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 six
weeks before freshening, and the second year she was the
highest producing cow in the association.. Her daughter, due
to freshen the 15th of September, in August produced 1.99
pounds of butter fat per day.

I am not giving you these results from my herd because [
consider them remarkable but simply to show the true value
of cow testing work to the dairyman who is trying to build up
a herd of profitable dairy cows. These are only a few instances
of what I found to be true by careful study in the majority ot
cases as well as in my own herd. These are results which in
the first year’s work you would not get much benefit from, but
which in succeeding years are very valuable, each year making
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them more so. We are 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 willing to pay more for a
cow with a good record or for a calf whose dam and grandam
had good records. And so it is with the selling. If we have
stock to sell from cows that have made good, and we can look
back to generations back of them that have made good, we
can ask more for them, and get it too.

To illustrate the mistaken idea that some people have about
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 was
not worth keeping. After this cow passed through several dif-
ferent hands, each person thinking that was all that testing
amounted to, the man who first sold her heard of her through
a neighbor of his who is something of a cow doctor and had
called to see this cow. The cow was sick and could not get vn
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 well
but she is a great cow because she has been tested.”

Now I firmly 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 cows, breeding
them to still better sires, will keep steadily improving his herd
all the time. Good cows pay and pay well if we use them well,
and why not have all good cows? The dairyman who cannot
get any benefit from a cow testing association will never make
cows pay and had better go out of the business.
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THE RELATION OF THE, PATRONS TO THE TESTER.
By H. M. Look, Norway.

The first cow-testing associations were organized in Maine
about six years ago. The plan in use is similar to that usea
in Denmark where cow-testing work first started.  Since then
the work has been extended to all of the more important dairy
sections 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 breeding of pure bred
stock, by proving that dairying is a profitable investment and
by teaching better and more improved methods.

In making an association successful much depends 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 profitable for him is a desirable and
useful 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 records
is not receiving any benefit from the work and is not able to
benefit others.

The tester can play an important 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 financial value to the dairy-
man. He must believe that the records 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 practice
in our dairy association, the variation from actual produc-
tion will not exceed three per cent. This being the case, it will
be admitted that these records are near enough for all practical
purposes. The tester has many people’s problems to study; his
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members are men of all ages—from very young to very old men
and 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
business, with a small herd, probably grade cows. These
things must all be taken into consideration by the tester in mak-
ing 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 cow-testing work have already 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
nien 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
dairymen of the state. They have codperated 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
of 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 association, each month
are not much proof of the value of the herds unless they are
followed up each month. 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, last but not least,
the importance of being a good codperator.

Myr. Cummangs. 1 am 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 thoroughly 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 .00d
quality I know it, and if I had not belonged to the asso-
ciation I certainly should not. I believe the work ought to be
extended.

Dr. J. A. Ness. 1 believe the cow testing work will bring
valuable results if the patrons will codperate with the tester
and get into the game for all it is worth. This is something thav
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 the second
year and he sold 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 feed or
keep anything but the best. I was pleased with the last
statement of Mr. Look, to the effect that he considered the
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 years’
work and increase her production year after year is the most
valuable one,
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DOMESTIC CHEESE MAKING.
By F. L. Tieeerrs, Dexter.

There is a popular opinion that domestic cheese making has
become a lost art, but the agricultural returns of the 12th
census show that in the year 1gog 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 will
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 way, 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 on my father enlarged his dairy and commenced to seil
his surplus cheese for the small sum of 8c. per pound and in
those days was able to make a fair profit, even at those prices.
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 of
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 had an oppor-
tunity to take advantage of her improvements as well as to
profit by her mistakes.

We have done away with all the old wooden utensils and
have installed zinc sinks and are daily striving to improve our
cheese in every possible way and by so doing have been abie
te increase the price to us from 8c per pound to 22 wholesale
and 25 retail, thus showing that this subject should appeal to
the wife of every farmer for the art of making good cheese
is a benefit to the family, financially as well as otherwise.

Experience has shown that any one can make a success of
cheese-making if he will give it the energy and attention that it
requires. People are just beginning to 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 is
palatable, nourishing and healthful and the consumer cannot
buy anything for his table 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 acquired by actual experience and
practice. The ordinary process employed in making American
cheese in a factory, is not suitable for the private dairy. Au
outfit for making cheese on a small scale, for family 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 labor; also a curing room that can be kept at an evea
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 derivea
from Holsteins, therefore we have kept culling our herd -until
we have nothing else. Of course thoroughbreds would be pref-
erable but good results are obtained from grades. Then, too,
the care of the cows is 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 stable is another factor that plays an im-
portant part. Modern inventions have also added to our
success. During the past year 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 tin vat dn a cool room, and while it is still warm, to it 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 eaci
of them. The morning curd is treated in the same manner,
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 be
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 twisted up in the cloths and have a
weight placed 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 process until it
is very 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 Ibs. curd, then placed in the hoop and pressed
until 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 then will commence, if you happen to have sold to an
unscrupulous dealer, to palm 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 which have always been
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 able 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 some-
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
10 pounds. I do not think on an average it will take quite ten
pounds but it will take from 8 to 10. We have never tried it
when it took over 10.

Ques. What make of rennet do you use?

Ans. We are using the standard extract. We buy it in
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 record at about the same
time, and perhaps you can judge from that. They netted me
aside from the feed something over $1,500, in making cheese
about 7 months and selling the milk in the winter to Whiting.
We 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 oa
nothing 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 put-
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 sometinres 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 together, My wife found it
very hard to lift those weights, so I.arranged some pulleys and
they are both lifted at once with a crank.



264 AGRICULTURE OF MAINE,

THE CARE AND IMPROVEMENT OF SEED
POTATOES.

CrLARENCE 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
state. ‘The following are from the census report for the year

1909:

10-year N .10-year ,10-year

Acreage. |inc.—%. Yield. ine.—%. Value. ine.—%.
U.Seoovivinnn. 3,668,885 24.8| 389,194,965 42| 166,423,910 69
Maine. ........ 135,799 89.2{ 28,550,837 191 10,224,714 175

Average yield per acre.

Bushles, lo-ﬁt%im'
L 106.1 13.1
Michigah. .. .. .ot 104.6 29.3
New York...... oot ei i 123.2 2?
Maine (except Aroostook)..................... L. 183.9 -
Maine.. ....ovviii 210.3 73.6
Aroostook. ....... ... ool 231 -

The report shows that, although a few states have a much
larger acreage and produce more bushels in the aggregate,
Maine leads the country in the rapidity with which the indus-
try is growing and in the average yield per acre. Indeed, the
average yield is almost twice that of the whole country.
“Aroostook far exceeds any other county in the United States
ir 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 1n
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 last is the one with which we are at present concerned,
and is perhaps the method by 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 two
heads,—the care of seed and its improvement. The care of
seed may properly be considered first, bearing in mind the fact
that the tuber is not properly a seed at all, but is an under-
ground branch corresponding to the new wood growth of an
apple tree, while the eyes are really 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 portion 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 stock, and store in a dry, cool, well ventilated
cellar. Care should be taken that the potatoes do not heat and
decay during the sweating process which they must undergo.
Potatoes which have been heated or chilled will not sprout
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 from the parent tubers which are weakened ta
that extent. If several long sprouts have been broken off, or if
the potato has grown shrunken and soft, it becomes unable to
start strong, thrifty plants and maintain them until the root
system has sufficiently developed to absorb food from the soil,
or until the sprout has pushed to the surface and spread its
leaves which elaborate part of the plant’s food. The growth
is weakened and uneven and the result is 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 disinfected 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, made
by the addition of 1 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 wasted
each time but it may be used as long as it lasts.

If the 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 is
long to continue the important seed trade which has developed
with the Southern States in the last few years. Anyone who
will examine a potato affected with 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, have
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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 possible. 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 apple tree twig of the
present year’s growth are the strongest, and will grow the most
rapidly, while those near the base will remain dormant, unless
the ones beyond them are pruned away, in the same manner
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 will 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 wct
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 drier is liable to contain vast numbers
of germs and spores causing potato diseases. Its general us2
cannot be too strongly condemned.

Lime is often used as a drier, but it should not be used for the
following reasons: First, lime, whether air-slaked or hydrated,
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 plaster. It is cheaper,
more satisfactory, and has no injurious effects.

Some growers consider sulphur the most satisfactory drier
vet tried. It is to a certain extent a disinfectant; a very little
does the work very well indeed, and cut seed seems to kesp
longer and in better better condition when it has been used.
The cost is higher than that of gypsum, and on a windy day,
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 greea,
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 treatcd
in this manner as the hot sun will 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 would
keep it for perhaps a week. The best time would seem to he
after three or four days or as soon as the cut surface had
dried. Seed planted while wet is more likely to be burned by
any fertilizer 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 be kept if spread about six inches deep on
the bottom of a cool, dry cellar. If it is necessary, on account
of wet weather or other causes, that it should be kept for any
length of time, it should be shovelled over every few days. Iif
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-
mit the air to circulate and prevent heating. It is a very dan-
gerous practice to store cut seed in sacks, especially fertilizer
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 another 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 obtain air, but it may be covered too deeply
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to secure heat, or too lightly to obtain moisture. Usually po-
tatoes planted early in the spring should be covered lightly as
it is still cold except on the surface; later they should be covere:
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 would
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'a'lution, 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 fail 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.
T'wo 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. '

The market, today, calls for a white potato; the day of the
red or dark varieties is past, except in the southern seed trade.
'The 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.
1t should be of upright growth, for tops of that type 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 obtainable 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 selection, 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 nor 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 planting the remaining culls is all too prevalent and cannot
be too strongly condemmned. 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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ever 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 offset
the using of poor seed, or every year or two he buys new stock
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
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 spindling, and for several gen-
erations 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 course, if only culls are planted, tnree-fourths 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 single
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 dig-
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.



272 AGRICULTURE OF MAINE.

The first thing needful is that the farmer shall establish in
his own mind the ideal 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 those hills
which come up to his ideal. In this way, he will secure seed
tnough 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
proven 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 of high
yielding hills in southern 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 growers 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.

To recapitulate,—exercise care in digging, handling and
storing ; keep the cellar at a temperature of from 33 to 34 de-
grees F.; disinfect for scab, blackleg and other diseases; cut
into large, blocky pieces; 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-
mment 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 detail, and keep it up!

Ques. Please give the amount of formalin you use for seed
potatoes.

Ans. One pint of formalin 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 grass 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.

My, Lowell. 1 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 anywhere from one to two inches—and if there is
much witch grass I would not wait until they are two inches
high—1I 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. 1 think possibly that is a problem for us to decide
individually. 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 then 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 and it bothers in picking them up and keeping them
clear?

Ans. You might possibly find trouble that way; but the
trouble there would be due as much to the spade not being
clean. If the spade is not absolutely clean it will push them
out.

Ques. Is 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 the 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 kind to stir up the ground after the horse hoe
has passed over it. .

Ques. What do you use for a harrow?

Ans, T use a disk first and then level off with a spring tooth.
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VALUE OF SEED IMPROVEMENT 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 progenitors 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
Furope 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 also
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 their
growth and culture was largely empirical or was due to casual
observation. It was not until many centuries later that science
was able to partially expose the mysteries of plant propagation,
the phenomena of plant 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 careful selection of seed was recom-
mended by the Roman writers on agricultural subjects, nearly
two thousand years ago. Some of these crops have been cul-
tivated from the remotest antiquity and no doubt the principles
of selection have 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
some 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 only been within recent years that we have noted the
organization of coOperative seed improvement associations,
similar to this one, throughout 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 improved seed. There is perhaps no
question which so much concerns the present and future 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, especially along the line of seed selection and improve-
ment. Closely associated with crop improvement, in its rela-
tion to the new agriculture, is the development of the live
stock industry. Well filled bins of nutritious grains and mows
of palatable hay are as essential as long lines of blue-blooded
ancestors in producing animals of the highest quality.

The subject of crop improvement 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
eastern and the western producer. While 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 vision
and initiative of such men as those who were the organizers
of such associations as this, and others of a similar nature
throughout 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 with 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 this call, Maine must respond, if she
intends to maintain her place in the rank of her sister states.
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While there is a great possibility of crop improvement in
Maine, statistics show that Maine has a record of which she
should not be 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, with a yield of 40 bu. per A., ranking 8th place.
3000 *° ** wheat, GO RTRET og g “ m 8th ¢
1337000 ** ‘' oats, T I o “ 23d *
105000 ** ** barley, TR+ % “ i 13th **
14,000 ** *° buckwheat, ‘' ‘' ¢t ‘'« 2g.g n n 3d
117 ’(M)O (X3 ‘e ﬁot&toeﬂ, “ 1 e (X3 198 (X3 X3 s lst L X3
1,231,000 “* * hay, o L2 bons ¢t 46th ¢

If we assume for the present that by the use of improved
seed there will be an increase in the yield and quality of the
crop produced, then there will be a number of questions that
will naturally present themselves for consideration.

1st. Is our local production of gram and forage crops equal
te our home demands?

2d. Do economic conditions warrant the advisability of
adopting improved methods?

3d. Can the present yield and quality of crop be materially
improved, and what is their relation to seed improvements?

4th. The relation of seed improvement to the farmer him-
self.

Are the farmers of Maine satisfied with their present rank?
Does not the state afford great opportunities in the develop-~
ment of her diversified farming, especially along the lines of
live stock industry, both of beef cattle and dairying, Do we
intend to remain idle and allow the shipment of milk from
Canada to supply home demands, or to eat beef fattened in
Texas and canned in Chicago? We are close to good markets,
not only for live stock, 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 oats, five per cent 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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Notwithstanding the teachings and demonstrations of im-
proved methods in management, care, and culture of the vari-
ous farm crops, by the various educational institutions and
agricultural press throughout the country, there has been
scarcely an appreciable increase in yields per acre, during the
last three or four decades. During these periods of agricultural
development, the attractiveness of the fertile lands of the
West, their low values, their high state of fertility, their low
cost of -production, the large 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 1is rapidly
increasing; the great yields have not been genenally
maintained. ‘This, together with an increased population,
has pushed the cost of production upward, 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 various farm crops in sufficient quantities,
in so far, at least, as stock feed is concerned,

The average annual market value 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, therefore, that can be made in the choice of vari-
eties, by selection of seed, in the methods of cultivation, etc.,
which would increase the value of these crops ten per cent per
annum, would thereby increase the total value of these crops
nearly 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 probably be increased twice this amount.

All this increase would not be the direct result of an increase
per acre. It would not only raise the standard of living, but it
would also, in a measure, relieve the labor situation. Smaller
areas would be made to produce larger yields and a greater
profit. The producer would be induced to increase his acreage,
and thereby lessen the amount of hand labor by the introduc-
tion of improved machinery. With this would naturally be
an increased 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 evident to any one who is interested in crop
production that there is a wide vaniation in the yields of the
different varieties of grain, or even in the same variety, under
different conditions of care and culture. In determining the
yields, there must be a consideration of the season, soils,
manures, fertilizer, cultivation, and the quality of the seed.

Next to soil and climate, good seed is the most necessary
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 fertilizers. It may have its phy-
sical properties so improved as to allow the maximum crop to
be raised. An unfavorable climate may have its ill effect miti-
gated to a great extent by location, drainage, etc. But unless
the farmer plants seeds of a good germinating quality and true
to name, his efforts will end in failure and disappointment, so
far as gaining a livelihood from his occupation is concerned,
to say nothing of his chance for profit.

It should be the desire of every farmer to plant good seed,
so far as the common judgment can determine by external ap-
pearance. ‘The best seeds are those which are large, plump,
and heavy, which look bright, and which do not have a musty
odor, nor a dry, brittle feeling when stirred with the hand.

Such seeds are 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 follow these few suggestions in selecting his seed,
and not only improve the yield of his crop but the quality as
well. The operation of a properly adjusted fanning mill, a
home-made germinator, and the exercise of a little judgment
are all that is necessary.

Of course, there are other qualities which are of greater
importance in determining plant values than those shown by
the external appearance of the seed, such as those involved
in heredity and which cannot always be determined by the out-
ward appearance of the seed. Seeds are of but little value,
unless they will transmit the valuable qualities of their ances-
try to their progeny. This is not always 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 one or more years of selection. Unless seed
used by farmers was harvesteéd from plants which have grown
from carefully selected seed, the chances are that the crop, even
if it is adapted to soil and climatic condijtions, will not maintain
its yields and qualities as it should. If we are to judge by
the general complaint of “poor stand,” “mixed crop” and “not
turning out well,”—we must conclude that there is a general
lack of information on the subject.

The chief value of selection, in ordinary farm crops at the
present time, is to maintain the high standard reached. The
urgent cry of the soil is for the best and we have the evidence
of the past to prove that we shall receive the best if we sow the
most perfect seed obtainable. Probably very few farmers
would care to go to the trouble of crossing and developing
new varieties, even if they had the time. That phase of the
improvement work naturally  belongs to the expert plant
breeders. And it is largely to such institutions as the State
Experiment Station that we must look for the distribution of
pure bred seed, whose desirable characteristics have been fixed.

Having been supplied with an improved variety of seed, it is
then essential that its standard be preserved, by careful grading
and selection from year to year. This is the work of the mem-
bers of such organizations as this one and many others of a
similar nature, throughout the land. Each member pledges his
support to maintain seed of a high standard and promote its
distribution as far as it is possible fior him to do so. By the
distribution of good seed, the quality of the crop will be im-
proved. It is not necessary to tire you with 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 period of several years, there has not only
been a marked increase in the yield, but also a decided im-
provement in the quality 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 rapidly and more easily, and buyers will be willing to
pay a premium for them. ,

While it is essential that new varieties of seed be developed
and maintained, it is just as essential that attention be given to
the control of some of the undesirable forms which have a
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tendency to decrease yields and necessitate the expenditure of
time and money in their eradication. Maine has a number of
very bad weeds. The growing of improved crops, the seeds
of which may be used for distribution, will necessitate care,
in order that they do not become contaminated by the seeds of
noxious weeds. The growing of improved seeds may necessi-
tate decided changes din the system of farming. It will be
necessary to plan rotations, not only to aid in controlling the
undesirable plants, but to provide the best conditions for main-
taining better crops and the producing of greater yields. It will
mean better farming.

You will admit that good seed, alone, will not do it all. We
have good soil and poor, 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 hand-pick,
you may do a multitude of other things and get a sample of
seeds, to which nothing could be superior. You might take
that extra fine seed and sow it on an average soil and reap a
very inferior crop, if that 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
men}ber, can easily be wasted, if that member is not careful
to insure such physical conditions in both surface soil and sub-
soil of his field as will insure the largest production of seed,
uniform as to quality and maturity.

The aims of the seed growers are, first, to get large crops.
Tuless we help increase grain crops, we have no reason for
continuing our existence as an organization, Of course it is
true that the improvement of quality is important, but the in-
creasing of the returns is the primary considerauion. Second,
to improve quality. Along with increased returns, we want
grain of good quality, uniformly plump grains, ‘Third, uni-
formity in ripening date. Fourth, freedom from weeds, al-
ready mentioned. Fifth, uniform filling of heads. Sixth,
‘early maturity.

All these factors are more or less influenced by the charac-
ter and preparation of the seed bed. Lastly, we should not
forget that this interest in good seed will not only leave a
larger and better crop, but will leave the farmer himself a
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more intelligent and more capable man. For the skilful, in-
telligent and industrious farmer, prospects were never brighter
than they are at present. Land values are increasing and are
bound to increase, 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 the largest purchasing power of any mar-
kets of the world; because the purchase price of plant food
for growth of a carload of corn or other farm product is
less than the transportation cost of a similar carload of
products from the West.

The farmer jis the citizen who carries 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 quality of thei:
partners, and especially the predominant partners’ attributes
which find expression through all their minor partners. Per-
haps that is why, as you think back and think out, the qualities
of reliability, dependability, and conscience are a natural native
asset of the New England folk, born and bred in the country.
It is true that others have these qualitfies, but the rural popula-
tion is the great mother source of them, among the civilized
races today.

Farming has this big object before it,—the improvement of
crops and through that, the improvement of man. This labor
on land is really the culture of the race and not merely the cul-
ture of the field. To Majine, 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 SCHOOLS,
IN COMPETITION FOR PRIZES OFFERED BY MAINE DAIRYMEN S
ASSOCIATION.

WHAT IS GAINED BY WEIGHING AND TESTING
YOUR MILK.

.

By Earn Smirn, Bucksport.
(Prize Essay.)

In colonial times and extending up to within one or twc
generations of the present time, the cow was given but little
care. Generally, the cow freshened in the spring, as was the
case in her original wild state, gave milk during 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 pay
for the milking. It cost but little to keep the cow through the
summer and the returns from her milk in the form of butter
or cheese would generally pay for her feed during the winter.
For this reason dairying became simply a side issue, varying
in importance according to the location.

Times have changed. Men are now in the business for the
returns they can get from it as a specialty. The cow has been
bred toward this end until she is a machine for the production
of milk from the feed which is given her. All else seems to
have been lost sight of in the effort to get the maximum pro-
duction of the thing which at first thought is the only chance
of income. So great has been the change in this direction that
in some cases (and their number is on the increase) the cow’s
usefulness is limited to not more than five or six years. The
stamina of the animal has been impaired by forced feeding on
the heavy, richer grains. Men who work day in and day out
feeding cattle the year through are apt to forget that they are
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not pushing a bundle of corn through the ensilage cutter or
turning grain into 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 dairying, 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. ‘

Weighing 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 all over the country. In other countries it has been
in process of development and especially in Denmark where
the first association was formed to carry on this work. It
helped advance the dairy interests of that country to the
present status of the industry and is at the present time work-
ing great benefits to the dairyman. Here in America, Michigan
has led in the forming of associations through which the test-
ing has been done economically. Other states have followed
and our own state is not far behind the others. Even before
the testing associations were formed, some men saw the possi-
bilities of the knowledge gained by weighing and testing the
milk from their herd, and carrying out the principle 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 wastes
as are practiced in many places and keep out of the hands of
the receiver. It is not true that the farmer does not have
business ability, for the average farmer has greater ability to
manage a business than the average city man. Give the farmer
the chance to study the markets and their requirements, which
he must meet, and he will out-distance 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 help 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 with 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 obtained by the above method, to-
gether with a record of the feed and labor expended, makes
this work very simple in the dairy. It lends an interest to the
work to take down the book and follow the column showing
just what each cow has given you in the past month or year.
It is also very profitable as the following statement will show.

In the first place, there is knowledge gained in respect to the
individuals of the herd. One cow may look just as strong,
just as well built for milk or cream 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 with the knowledge which we have at the end of the
month’s test, when we know the exact amount of cash which
she has given us in thiat time. It is clear cash that counts and
what we are looking for, not pleasure, although that may come
in the long run. We do not want to keep a cow that is running
us in debt, or just paying her keep, when we can have one
that will pay a handsome profit.

That “Many cows are poor cows today, who were good
cows born,” is altogether too true. Feeders of live stock do
not realize what their responsibility is. Many times a cow is
fed a ration which is far in excess of her needs, or capacity
to assimilate and change into milk. It is all too well-known
whalt effect heavy eating has upon fthe human family. It taxes
the system above its strength and the first thing we know,
the weakest organ gives way and there must be a rest or the
whole system will go to pieces. Tt is said that “Curiosity is
the mother of all knowledge,” and we know that “Knowledge
is power,” Thus, any knowledge which we may obtain in re-
gard to the needs of the dairy cow gives us power to meet
those needs. Woithout the knowledge of production, it is very
difficult to feed scientifically. Without a knowledge, to some
exent, of the amount of energy consumed in keeping up life
and warmth and in producing whatever product we may be
seeking, it is impossible to supply that need. One other thing
in regard to feeding, we can compare the various feeds in rela-
tion to production. If the silage has run short and we have to
return to the feeding of hay or root crops, we at once see the
loss which we are undergoing from the lack of the higher
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grade of food. Many farmers have built silos and used them
a few years, but failing to see the benefit of that 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 other feeds, such as mixed grains. If one kind gave better
results than the others, it would be used to such an extent
that the dealers would keep it in stock at all times and thus we
could avoid a change in feed.

The dairy cow is likened to a steam engine or loom, which,
when in perfect order, does the work which it is expected to do
in the most economical way. When the machine is out of order,
it is being operated at a loss. Thus it is with the cow. If she
1s a little off her feed, as we say, the milk yield will drop from
the standard and unless it is noted and the trouble treated, it
may cause a great loss in the total products for the year, if not
the loss of the cow, as is sometimes the case. By taking the
trouble in hand, when it is small, we save time and money. A
nut loose on the locomotive may seem a small thing, but when
the train is wrecked and the lives of 'the passengers lost, it is
looked upon in a different light. Thus, the careful account
of the cow’s production gives us an index to her health as well
as to our profits.

I have tried to show the various benefits which are to be
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 know where the loss is being made.
The day is coming when there will be a systematic method of
accounting worked out which will fill 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
any time before and with the help of the secondary schools
we hope that the farmer of tomorrow will exceed even the
brightest hopes of today. All that educates will bring us
toward this end and the advance of rural good.
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THE PROBLEM OF CLEAN MILK.

HERBERT L. SEEKINS.
(Prize Essay.)

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 practically everyone, and in a pure condition
forms a most nutritious and wholesome article of food. But,
on the other hand, if it is allowed to become contaminated it
may be a menace to the health of the consumer.

Wholesome milk can be obtalined only from healthy cows.
1f the cow is diseased the milk is liable to be infected with the
germs of the disease. Of the diseases affecting dairy cows
tuberculosis is probably the most common and all cows should
be tested for this at least once a year. If any animals are
found to be affected they should be removed from the herd
at once and their milk should not be used.

The milk from animals in a run down condition may be unfit
for use. When animals are not in good physical condition the
functions of the body are not always normal and the poisons
secreted by the body may not be properly taken care of and
may find their way into the milk. The milk from a cow thirty
days before and five days 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 larger part enter during or after milking. They
produce a variety of effects. Some of the 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 stable should be so constructed as 'to have as smooth a
surface as possible, that it may easily be kept clean. The ceil-
ing should be tight to prevent the dust from sifting down on
the cows. The stalls should be made according to the size of
the animal and iron piping makes a good partition between
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the stalls. Swing stanchions are the most satisfactory for they
give the cows enough movement for comfort and prevent them
from stepping too far backward or forward. A cement floor
is the easiest to keep clean.

The stable should be well lighted as darkness is the natural
breeding place of germs of disease. One window three feet
square for every two cows will furnish necessary light for a
stable. 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 time. A good supply of bedding
helps to keep the animal clean. Straw, sawdust or shavings
are good materials for this,

If one expects to maintain a healthy herd of cattle he must
supply them with plenty of fresh air. The King system of
ventilation provides for a continuous change of air without
exposing the cows to severe drafts.

Feeds that do not interfere with the health of the animals
and do not injure the flavor of the milk are safe to be fed to
the dairy cow if they are fed wisely. Feeds such as rape,
mouldy hay, sour silage and sour beet pulp cause strong odors
in the barn and give milk a bad flavor. Such feeds should be
fed after milking. Cottonseed meal and oil meal should be
fed in moderate quantities because overfeeding of nitrogenous
concentrates interferes with the physical condition of the cow.

The dairy cow needs a good supply of pure water, as impure
water interferes with her health and therefore may injure the
quality of the milk.

The cows must be kept clean. If one does not keep his
cows clean he cannot expect to produce clean milk. ‘The cows
ought to be carded and brushed every 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 wiped off carefully with a damp cloth just before milking.
The milker should wash this hands before milking and draw
the milk with 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 milking on account of
the dust which contains a large number of germs.
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The milk should be drawn in a pail that has a small opening
at the top as this will prevent some of the dirt from falling
into it. Some milk pails are equipped with strainers, but they
are not desirable because the streams of milk will pound to
pieces and dissolve any particles of dirt that happen to fall
upon the strainer and then carry them through the strainer

" into the milk.

The milk must not be strained in the barn. As soon as the
milk is drawn from the cow it should be removed from the
barn to a house reserved for the handling of milk. If a cloth
strainer is used it must be thoroughly rinsed with cold water
and then boiled at least twenty minutes after each time it ‘s
used. The milk room should have plenty of light and venti-
lation. In addition to the ordinary dairy utensils there should
be a small vat or tank of cold water into which cans of milk
or cream may be placed to cool them. A table or shelving of
convenient height for the tinware may be easily provided.

The utensils that have been in contact with the milk should
first be washed with lukewarm 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 are
preferred to a cloth because they get into the corners and are
much easier to keep clean. After being washed the utensils
should be rinsed with clean water and then scalded with boiling
water or steam, if available. Allow them to dry without wip-
ing as the use of a towel adds many thousands of germs to the
surface of the utensils. Then let them drain and dry in a
clean 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
condition, he should cool it as quickly as possible after it 13
drawn in order to prevent the growth of the bacteria in it.
Milk that is cooled to fifty degrees will keep a reasonable length
of time. If the milk is peddled 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 available the bottles are best
packed in crushed ice in boxes holding from twelve to twenty-
four bottles. A clean covered wagon for peddling milk is

19 .
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desirable. For long distances milk should be shipped in re-
irigerator cars and all cans filled with milk should be sealed
and remain sealed until they reach the dealer.

To summarize the conditions necessary for the production
of clean milk: Be sure that the cows are healthy to begin with
and make their surroundings such that they will remain so.
Feed only clean, fresh foods that will not affect the health of
the animal or the flavor of the milk. Prevent the entrance of
bacteria into the milk as far as possible by keeping the cows
and their surroundings perfectly clean and sanitary. Cool the
milk quickly to prevent the development of bacteria which have
gotten into the milk in spite of the precautions ‘taken.

MY IDEA OF PROFITABLE DAIRYING.
By EarL CrEmEnT, Good Will High School, Hinckley.

(Prize Essay.)

Profitable dairying depends upon the man, the cow, the farm.
To be a successful dairyman one must first of all be a good
business 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 food 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
transmit her own good qualities to her offspring.

'The farm should 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 run down farm than one that is in a high state of
cultivation; on account of the price this will usually hold tru=
because then the dairyman will have a good market for his ma-
nures and he can plan the buildings to suit 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 selected will depend first
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upon the fancy of the dairyman, for no man can succeed with
an animal that he does not like. The breed selected will also
depend upon the line of dairying to be followed ; if market milk
is to be produced, then the cow that will produce milk that will
pass the inspector and be produced at the least possible cost,
should be the first to be considered. She will probably be the
Holstein or the Ayrshire. If cream or butter is the object, then
the St. Louis Wiorld’s Fair test would indicate that the Jersey
or Guernsey should have the preference.

The Stable. The stable should be so located as to save as
many steps as possible and yet not be a fire menace to the home.
It should be so constructed as to be easily 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 throughout; tight gutters to save the liquids
which contain from 60% 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 outside of the stable, preferably the south
side. About two square feet per cow of cotton cloth, one grade
better than cheese cloth, has proven satisfactory in countries
much colder than central Maine. The King system of ventila-
tion is very efficient when properly 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 gives 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, away
from all sources of contamination; there should be a separate
room for the care of the milk and one for the washing of the
utensils. The building should be made of concrete; it should
be supplied with pure, running water and have a good drainage
system. A small steam boiler should furnish hot water for
washing, steam for sterilizing and heat for the building and it
is important that this boiler be as far away from the milk
room as possible, in this arrangement.

Feeding. Most dairymen are paying too much of their profit
to the feed dealer. With a good silo, well filled with eared
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corn; plenty of 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 to balance up.

Why should not the dairyman grow also most of 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 thé
railroads or the middlemen. Oats and peas make an excellent
dairy feed and work well in any good rotation. Some very fine -
crops of wheat are also grown in Maine.

Branch to be Followed. Whether we sell whole milk, make
butter, sell cream or make cheese .will 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 milk we are taking from our farms $6.67 per
cow per year, in fertility; when we sell cheese and feed the
whey it amounts to $3.32 per year; when we sell cream, $1.31
and butter, $.049. If these are facts, and there is no reason to
question them, then we should carefully consider them before
deciding what to do with our product. If we are to have profit-
able cows we will have to raise them. If the other fellow raises
them he keeps them, as we do. This is becoming more and
more a fact as cow testing associations become more prevalent.
I{ we raise good calves we must have skim-milk as at least a
part of their ration. At the present price of butter it would
seem to hold out 'the greatest inducementts to the dairy farmer.
Whether he should have his home creamery and make up his
own product will depend upon the size of his family and the

“hired help question. If he sells cream to a creamery and gets
skim-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 warm; this method .
much decreases the load to be hauled and the number of times
per week that he has to go to the factory.

To summarize, then, my idea of profitable dairying, it will
combine the up-to-date man who has selected the best breed
for his conditions ; treats the cow and not the herd as the unit;
studies each cow and her needs, weighs each mess of milk,
keeping a record of it, studying it carefully and feeding ac-
cordingly, the last possible pound of which food has been pro-
duced at home; selling in a retail market where possible, and
one who is happy and contented with his lot.
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PRESENTATION OF PRIZES.

First prize, gold watch; second, silver watch; third, fountain
pen.

Dr. L. S. MERRILL.

It has been a very great privilege to listen to the splendid
papers prepared and read by 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 prizes
will 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 rewards will be the resuit of the effort you have made
to win them. You must remember that the World is full of
need of straight thinking, swift acting and efficient working
men. You are now getting your training, and while Earl Smith
in speaking of knowledge made the comment that “Knowledge
is power,” we must couple with it just a little qualification.
Thiat is an old statement, but a man may have knowledge and
never be able to use it, so that knowledge and the ability to use
knowledge, is power. You are getting your training, and the
thing you want along with that training is the ability to use the
knowledge you get. In other words, it must be practical, it
must be useful.  You must know the why of things. You are
just beginning to fasten upon your minds this fact, that agri-
culture is not the sort of hit-or-miss, guesswork proposition
that you have sometimes thought it was; that it is built upon
exact laws; that science is the tool the farmer has today, if he
can apply it.

It is a very great privilege to be selected by this association
to present these tokens to you and I shall do so with satisfaction
knowing that they are worthily bestowed, that you have earned
them. And we preSent them with the hope that this is just
the beginning; that you will understand that these watches
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mark time and that time is an element that cannot be wasted
too much. As young men in the fitting schools of the state,
you are spending your time in the school room and you are
spending it in the activities of the schiool 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 at the
same time you 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 big things we are going
to do; and the young man or young woman who fits himself
or herself to do the big things, can and will do them.

Farl Smith, this is not the first time you have won a prize.
You began by exhibiting corn, and by invariably taking awav
a prize, usually a first one; you followed that by taking the
first prize at a judging contest. It is with very great pleasure
that I present to you this token, not as a reward for what you
have done here, but as a stimulus to do better. All of you
ought to remember that the better fitted you are to do life’s
work the better you will be able 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 agriculture, and the fact that you
have the ambition and the will and the power to present a
paper that is worth this 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 delighted to know that a boy
from Somerset has won this prize.

Now, Earl Clement, this is just a little different sort of a
prize, but I do not think it is worth less because with it you
may write another essay another year that will win the first
prize. I hope you will do it. I hope you will just let this
serve as a token of what you can do if you fit yourself rightly
for it.
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Fripay MorNING, DECEMBER 5.

BUSINESS MEETING OF MAINE DAIRYMEN’S
ASSOCIATION.

The following officers were presented by the nominating
committee and elected by the association for the ensuing year:
President, H. G. Beyer, Jr., Portland; vice president, H. M.
Tucker, Canton; secretary, Dr. L. S. Merrill, Orono; treasurer,
Rutillus Alden, Winthrop; trustee, E. E. Harris, Skowhegan;
delegates to Maine Federation of Agricultural Associations,
H. G. Beyer, Jr., A. C. Pope, Manchester; visiting member to
the College of Agriculture, L. C. Holston ; member of Experi-
ment Station Council, R. Alden.

The committee on resolutions presented the following:

Resolved, That the committee on barns be continued as a legislative
committee on barns at the State University; that this association recog-
nizes that new barns at the University are an imperative necessity, for
the proper continuation of the work of the University in agriculture;
that the provision for new barns should be adequate in amount to secure
not only the necessary space, but also modern, up-to-date methods of
arrangement and construction, so that the resulting structure may serve
as a model showing the present state of knowledge as to the best methods
of barn construction and arrangement.

Resolved, That this association give its hearty support to the effort to
secure aid from the Federal Government for the support of extension
work in each state, under the direction of the College of Agriculture
and that therefore we urge the passage by the Congress of the United
States of the so-called Lever Bill, hereby reaffirming the position which
the association has consistently maintained in the past.

Resolved, That we believe the joint meeting of the Maine Dairymen’s
Association and the Maine Seed Improvement Association has been a
great success, and we favor the continuation of these union gatherings,
and that we believe it would be for the best interest of the agricultural
organizations of the state if as many as possible of these should unite
in these winter meetings. .

Resolved, That this association desires to express its hearty approval
and appreciation of the county demonstration work which is being car-
ried on under the direction of the College of Agriculture and that we
would strongly urge the desirability of extending this work as rapidly
as possible to other 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 and supplies shown
in connection with ithis meeting. The value of such a showing of the
most up-to-date appliances for carrying on the business of dairying can
hardly be over-estimated. We appreciate the efforts of the dealers in
agricultural machinery and supplies to make this exhibit of real value,
and express the hope that it 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 cheese, and the exhibit of seeds, in
which many of our leading farmers have co-operated. We believe that
these exhibits constitute one of the most important features of the meet-
ing and that every effort should be made to extend this feature at future
meetings.

Resolved, That as an association we appreciate the splendid hospitality
of the city of Lewiston and the Liewiston Chamber of Commerce in the
manner in which they have entertained this convention, and that we
desire to express our thanks by these few words, assuring the people of
Lewiston that we shall continue to express our appreciation of their
hospitality after we have left the city. We look upon Lewiston as our
city none the less because the majority of us live in other parts of the
state. 'We appreciate the courtesies extended by the press, and the rail-
roads and the individual courtesies of the people of the city.

ALBERT E. HODGES,
L. C. HOLSTON,
RAYMOND PEARL,

Committee.

~On motion of Dr. L. S. Merrill, voted that the report be ac-
cepted and the recommendations adopted.

A presentation was made by Hon. John M. Deering of a
gold headed cane to Benjamin Tucker, one of the veteran dairy-
men in the state who has been long connected with the Asso-
ciation. The remarks of Mr. Deering were very appropriate.

On behalf of the ladies Mrs. W. G. Hunton presented to
Mrs. Tucker a beautiful cream ladle.

Voted to adjourn.
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BUSINESS MEETING OF MAINE SEED IMPROVE-
MENT ASSOCIATION.

REPORT OF VISITING COMMITTEE 170 UNIVERSITY OF MAINE.

Your committee was at Orono many times during the year,
and owes much to the heads of the different departments for
the courtesy extended to him on all occasions. The citizens
of Maine should, as individuals, get 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 increaseéd hay production is of much
interest. I deem this branch of agriculture to be the most im-
portant factor in the future development of our state.

Another pleasing feature of the work for the past year has
been in the Animal Husbandry department. Although the
dairy herd is kept for demonstration and class work, it has
been more than self supporting. The instruction 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
association but have made its existence possible and will control
its future development.’ With this thought in view let us indi-
vidually keep in close touch with their efforts and not be satis-
fied with a report once a year from any member, but keep in
mind that the faculty are ready and anxious to receive visitors
and recommendations ; that in this way more than any other the
great diversified interests of Maine can be better understood
and benefited. '

W. G. HUNTON.

This report was accepted.

A committee for the nomination of officers for the ensuing
year was appointed by the Chair, as follows: Dr. L. S. Merrill,
C. R. Leland, Dr. C. D. Woods. This committee reported the
following: President, I.. C. Holston, Cornish; vice president,



298 AGRICULTURE OF MAINE,

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, Gardiner; H. M. Wood, Bangor ; member Experiment Sta-
tion Council, W. G. Hunton, Cherryfield; visiting member to
College of Agriculture, C. S. McIntire, Waterford ; representa-
tives to Maine Federation of Agricultural Associations, L. C.
Holston, W. G. Hunton.

Voted, that the secretary be instructed to cast one ballot for
all the officers nominated.

The following report was presented by the committee on
resolutions:

‘Resolved; That the joint meetings of the Maine Seed Improvement
Association and the Maine Dairymen’s Association have been a grand
success, and that joint meetings of these associations and such others
as may be working along similar lines would be of the greatest value to
the agricultural interests of the state.

Resolved,; That the Maine ‘Seed Improvement Association endorses the
county demonstration work as wcarried on under the direction of the
College of Agriculture, and that we would strongly urge the desirability
of extending this work as fast as possible to other counties in the state.

Resolved,; That this association give its hearty support to the effort to
secure more aid from the Federal Government for the support of exten-
sion work in the State, under the direction of the ICollege of Agriculture
and that we therefore urge the passage by 'Congress of the Lever Bill,
for extension work, hereby reaffirming the position which the associa-
tion has consistently maintained in the past.

Resolved; That the association endorse the work of the Federal Gov-
ernment in its study of potato diseases in the state and that the associa-
tion encourage this work in every way possible.

Resolved; That the association take some action to discourage the sale
of potatoes for seed which are infested with “blackleg” or other infec-
tious potato diseases.

Resolved; That the Seed Improvement Association make a more thor-
ough study of varieties and strains, in relation to the localities in which
they are grown and their disease resistant qualities; and that the propa-
gation of such varieties, when found, be encouraged.

Resolved; That the executive committee of the Maine Seed TImprove-
ment Association make a study of the seed market and its demands, and
that plans be drawn up for producing seed which is wanted by the
market, in quantities to tempt the buyer.

Resolved; That the association appreciates the efforts of the Lewiston
Chamber of Commerce the citizens of Lewiston, the press, the exhibitors,
and all others who have assisted in making this meeting such a suocess.

E. E. PHILBROOK,
H. M. WOODS,
L. 'C. HOLSTON,
Committee on Resolutions.
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Voted, that the report be accepted and the recommendations
adopted, and that a vote of thanks be extended to the committee.

C. R. Leland. In regard to the comumittee on constitution,
it is the decision of the committee that no change should be
‘made this year. If the association, or any of the members,
desire a change, it can be agitated during this present year and
the change made at the next meeting. The members should
bear this in mind and be thinking whether any changes in this
constitution should be made.

My. Porter. 1 am not entirely satisfied with the report of
the committee, 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 that we are stewards, in a way. We receive
the fund from the state and we are under some obligation. We
have had a period of education along these lines. This matter
has been agitated in the papers and the press of the state for
three or four years, and the people are waking up. Now it
seems to me.that we ought to make progress. 1 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 committee I am sure I want to do what is wise and right,
and put this where it would be of the greatest benefit to all.
Personally I do not care for the endorsement of the association,
as I have been unable to furnish all the seed I could sell. I
have had to cancel orders and send back checks: but we are
under obligations to the people and we need to move forward:
in just what way I do not know, but it has occurred to me that
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 about all they can
attend to and it is now the duty of us farmers to see that it is
carried on and perfected. Our opportunity lies along that line.

Mr. White. In relation to the resolution that was offered in
regard to the adopting of plans for seed to be sold through the
association, most of us realize that it is an almost impossible
matter to get out a definite plan in a company of 12 or 15. It
seems to me that 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 early date and make plans to secure
seed 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
this a great 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
discussed by a smaller body than 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. 1 want to say that we have formulated some
plans which I wish to present to this association. During this
last year Mr. Leland and myself, with the assistance of Mr.
Mitchell of Freedom Academy, have inspected 50 or 6o farms.
We took the farms where we knew the men were pretty good
seed growers. We had in mind not so much to help the men
who are raising seeds, for as a rule those men are able to take
care of themselves, but we wanted to help the great majority of
farmers who want to buy seed. We found out in our investiga-
tions that the potato situation was better taken care of than any
other one of the seed propositions. We found quite a few
farmers doing good work raising seed potatoes; but when we
came to the gralins, we did not find so good conditions. ‘We
did not find so many men who were making a specialty of
raising grains for seed. Mr. Copeland is raising seed oats, but
very few others are doing anything in this line. In inspecting
these farms we had in view finding out what the men were
doing. For instance, if they had been raising one kind of seed
for a number of years, what the average yield had been for
those years, and also if the seed was absolutely clean from for-
eign seeds. We found quite a few farms where the farmers
had been raising a certain kind of oats for four or five years
and were raising some igood 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 list of those farmers who are raising seed that we
know to be absolutely clean, from personal inspection. We
have been sending out circulars for returns, and have a state-
ment from the men who have been growing these seeds, as
to how long they have 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 indicate parties with whom the farmers can correspond
and be assured of getting some good seed providing the men
are honest, and we believe the most of our seed growers are
honest. We thought we would make a small -beginning along
the line we have indicated, but we do not want to do it without
the approval of this association. We would like to have some
suggestions in regard to the matter.

Dr. Merrill. 1 have known something of the work the De-
partment is doing along this line and certainly it is a work that
we must all commend. It is a splendid thing to do. I do not know
just what sort of a publication they have in mind, whether it
is to be published by the Seed Improvement Association or the
Department of Agriculture, but I would like to speak just for
a moment from the standpoint of the association. An asso-
ciation gets credit, gets standing, gets influence and reputation,
through what it does as an association. It seems to me that
what this association needs is to carry out the idea that I know
the executive committee have in mind, of placing this associa-
tion on the market, so that its name,—the name Seed Improve-
ment Association or whatever name it bears, will be worth
something to its members.

Now the College of Agriculture might get out a Bulletin.
We have an association of Maine Agricultural Students, we
are growing seed, and we might issue 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 shall give in- ,
formation broadcast to the farmers of the state, but just what
the executive committee must consider is, whether this matter
shall not be put into the hands of a committee that shall be
empowered to act and place this association on the market so
that the association itself shall carry an advertisement of some
sort to the people of the state and make an inducement to the
farmers to become members. I think Brother Adams will agree
with me that this is business and that I am not criticizing his
work. I want to see the motion made by our treasurer carried.

Mr. Adams. 1 was not opposing the motion by any means; I
am very much in favor of it. I wanted you to know what we
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have been trying to do. We will give the association all the
information we have and if they want to go ahead we will be
very glad to have them.

Dr. Merrill. 1 would suggest that the executive committec
request the representative of the Department engaged in this
seed improvement work, who happens to be our secretary, to
make a written report of the result of his inspections to the
executive committee.

Voted, that the executive committee of the association be
empowered and directed to put the Seed Improvement Associa-
tion upon a business basis.

Dr. Merrill. 1 would like to move that the executive com-
mittee request the members of the Department who make in-
spections to make to them a written report of the results of
their inspections. It is understood that the Department of
Agriculture has a fund of $3,000 for the encouragement of this
sort of work, together with some other lines, and we have
elected as our secretary the man who is engaged in the work.
It seems to me the executive committee would have information
of tremendous value if they could have a written report of the
man who inspects the farms. It is absolutely essential that the
executive comumittee, in order to put this thing where we ex-
pect them to, shall have some first hand knowledge, »

My, Leland. Any information we may have in the office we
expect to pass on to the executive committee for the use of the
association. 1 shall be pleased to do whatever I can in helping
the executive committee plan the work for next year. I think
the motion is not exactly necessary. In regard to this catalogue
or list of seed that is to be put out, I think Mr. Adams made
it quite clear that ,we are only doing this until such time as the
association is in a position to put out a catalogue under its
own name. It was our desire to put out this catalogue to
assist in selling this seed, with the assistance of the associa-
tion, and give it the credit for growing the seed. The asso-
ciation should, as soon as it is in a position and has funds to
do it, put out a catalogue of the seed grown by its members.
This was merely a beginning, a start 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. §

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 ?

Mpy. Porter. 1 wish to-thank Dr. Woods for this suggestion.
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OFFICERS OF AGRICULTURAL SOCIETIES.

NAME oF SOCIETY. President. P. O. Address. Secretary. P. O. Address. Treasurer. P. O. Address.

Maine State Agricultural.......... B. J. Libby...... ..|Oskland......... J. L. Lowell.. ... ..{Auburn..... .. |T. T Callahan. ....|Lewiston,
Eastern Maine Fair Association....|F. Q. Beal......... Bangor.......... S.P. Emery....... Bangor.......... A.S. Field......... Bangor.
Central Maine FairCo............ G Waterville, . ..... R.M. Gilmore. . ... Waterville. .. .... L. G. Whipple. . ... Waterville.
Maine State Pomological .. Buckfield........ E. L. White..... ..|Bowdoinbam.. . ..|Thos. E. Chase. ....{Buckfield, R. 2.
Androscoggin County............. . A. Pik East Livermore. . [C. D. Dyke........ Livermore Falls. .|H. F. Jones........ Fayette Corner.
Androscoggin, Greene Town Fair As-

sociation. ....... . iiiiitiianan 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, ............. .0 ann J. Frank Guiou.. Presque Isle. . ... Ernest T.McGlauflin|Presque Isle. . ... John E. Bishop.....|Presque Isle.
Aroostook, Houlton.............. Nathaniel Tompkms 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.1
Cumberland Farmers’ Club. ....... A. W. Stanley...... |Cumberland Ctr. . 'Willard Wilson..... Cumberland Ctr. . |Willard Wilson. . ... Cumberland Ctr.
Cumberland, New Gloucester and

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 O. Hancock|Casco. .......... Ernest U. Archibald[West Poland. .. .. Leland H. Poore.. .. Webb s Mills.
Franklin County ................. B. F. Weathern. . . Farmmgton R. F.|Geo. D.Clark...... Farmington...... Geo. M. Currier.. . .. [Farmington.
Franklin, North.................. E.Dill............ P]nll.l ......... J. I, Harnden...... Phillips......... A. W. Davenport. . . |Phillips.
HancockCounty................. F.P.Merrill....... Bluehlll ......... G. F. Candage. . . .. Bluelull Falls. . ..M. R. Hinckley.. . .. |Bluehill.
Hancock,Eden. . ................ Charles L. Shand...|Bar Harbor...... Leon L. Smith. .... Salisbury Cove. . .|Charles F. King. .. .|Eden.
Hancock, North Ellsworth......... John McNamara.. .. El}ssworth, R.F.D H.d Fremont Mad- Elésworth, R.F.D.|Asa C. Flood....... Ellsworth Falls,
: . ocks .
Kennebec, South................. L.H.Ford........ Whitefield. . ... .. Arthur N. Douglas.. |Gardiner. . ...... Jasper 8. Gray. .... Windsorville.
Knox, North. ................... E. E. Thurston..... Unpion........... H. L. Grinnell...... oh........... Geo. C. Hawes. . ... Union.
Lincoln County.................. Leslie Boynton. .. .. Jefferson........ J. A. Perkinps....... Nobleboro ....... Harvey E. Winslow.|Damariscotta.
Lincoln, Bristol. ................. Emery P. Richards. |Round Pond ..... J. Wilber Hunter. . .|Damariscotta. . .. [C. B. Woodward.. . .|Damariscotta.
Oxford County............ P ‘W.J. Wheeler. ....[So. Paris........ Ww. O. Frothingham So. Paris. ...... ‘W. O. Frothingham|So. Paris.
Oxford, West...... RPN A. R. Hill. ........ E. Brownﬁeld .|B. Walker McKeen Fryeburg........ A.D.Merrill....... Fryeburg.
Oxford, Androscoggin Valley....... W.Rose....... Canton.......... O. M. Richardson.. Canton.......... W. S.Marble...... Dixfield.
Oxford, North. .................. Charles T. Poor {Andover......... John F, Talbot..... Andover......... R. A. Grover....... Andover.
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Oxford, Western Maine Poultry As-

sociation A. E. Shurtleff. .. .. South Paris...... E. P. Crockett. . ... South Paris...... D. H. Bean........ South Paris.
Penobscot, Wegt .. |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......... O. A. McKenney . . . [Springfield.
-Penobscot, Orrington C. H. Chapman. . .. So].)Brewer, R. F.|F. Elmer King. .... SoDBrewer, R. F.|F. Elmer King. .... SoDBrewer, R. F.

.1 . 1. . 1.
Penobscot, Bangor Poultry Ass’n..|F. G. Bishop....... Bangor, R. F. D. 8Cyrus S. Winch. ... Basngor, 144 Exec./Cyrus S. Winch. ... Basngor, 144 Exc.
‘ t. t.

PiscataquisCounty. .............. C. W. Brown....... Dover........... E.C.McKechnie. . .|Foxcroft........ A. J. McNaughton. . |[Foxcroft.
Sagadahoe County................ Daniel Brown. ..... Gard.mer. R. F. D.|Edwin C. Patten. .. |Topsham........ Lyman E. Smith. . .|Brunswick.
Sagadahoe, 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. thtleﬁe'd Brooks.......... F. H. Putnam...... Monroe.......... C.M. Moore. ...... Winterport.
Waldo, Unity Park Association. . ..|J. H. Campbell... .. Plymouth....... E.T. Reynolds... .. Upity........... 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. . .fActon........... 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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Maine State Agricultural..................... 130 60 220 38 240 36 30 624 260
Eastern Maine Fair Association............... 67 30 87 5 - - 117 239 30
Central Maine FairCo....................... 174 149 243 12 381 67 220 503 249
Maine State Pomological - - - - - - - - -
Androscoggin County. ................ 8 2 10 36 32 2 10 92 11
Androscoggin, Greene Town Fair Association. . . 48 4 36 19 18 - 25 102 -
Aroostook, Northern Maine Fair Association.. .. 207 78 132 36 6 - 102 252 76
Aroostook, Houlton...........c.ooiiie.., 101 57 105 36 4 13 74 289 19
Cumberland County. ...................o... 99 14 37 36 139 4 30 260 26
Cumberland Farmers'Club. .................. 7 8 17 13 32 8 8 86 8
Cumberland, New Gloucester and Danville.. .. .. 42 7 22 40 18 - 22 68 2
Cumberland, Freeport Poultry Association. ... .. - - - - - - - - -
Cumberland Little Rigby Park............... 8 - - 9 42 6 b 57 -
Franklin COUnty . . . o.ooereeerenrnnnnnnnnnns 90 59 189 206 298 44 129 796 168
Franklin, North............................. 76 9 2 95 164 9 70 371 81
Hancock' CountY. . oo vvveieiie it 29 2| - 46 56 4 27 104 18
Hancock, Eden. . ........cooviiiiiiiii... 6 2 7 3 - - - 12 8
Hancock, North Ellsworth.................... - 5 14 7 - - 7 26 -
Kennebec. South......ooviiiiiin i 35. 5 6 18 74 4 10 117 - 4
Knox, North...........ociiiiiiiinnnennn.. 32 12 20 31 96 7 12 178 13 6
Lincoln County.......... F 34 4 10 20 52 9 25 120 -
Lincoln, Bristol. .................. ... ..., 19 - 17 30| 2 - 49 -
OxfordCounty........cooviniiniinnennnnennn 89 52 122 112 116 6 108 516 51
Ozxford, West .......................... R 75 1 5 70 220 23 44 400 25
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Oxford, Androscoggin Valley..................
Oxford, North. .. ..........c0iiiiieeeinnnnnn
Oxford, Western Maine Poultry Association.....
Penobscot, West. . ............ ..o i,
Penobscot, North..............
Penobscot, Orrington
Penobscot, Bangor Poultry Association.........
Piscataquis County..................ooeunnn.
SagadahoecCounty... .. ................... .
Saé:lidghoe, Richmond Farmers’ and Mechanies’
Ub . e
Somerset County.........coovvvennenainn...
Somerset, East. . ...............ooiiii,
Somerset, Central . .. ........................
Somerset, Embden. . . ..
Waldo and Penobscot
Waldo, Unity Park Association...............
Washington, West...............couuunvunnn.
‘Washington, Calais Fair Association. ..........
Washington, Princeton.......................
York, Shapleigh and Acton. ..................
York, Cornish Agricultural Association.........
York, Berwick Poultry Association............

47 16 62 30 92 5 15 220 2 10 75
30 4 8 12 20 8 12 64 28 20 12
- - - - - - - - - - 6
46 24 64 49 36 1 54 174 50 25 150
19 4 28] - - - 5 371 - - -
7 1 - 4 2l - 4 n - 2 12
37 7 22 35 6 - 30 100 6 15 19
78 45 268 73 124 26| - 536 124 60 495
21 1 5 26 4 - 18 54 3| - 10
29 7 16 35 32 20 7 117 78] - 31
22 2 8 8 6 - 5 29 7 11 59
35 8 28 35 32 4 - 107 93 18 250
11 4 12| - 2l - 7 25 - - =
58 19 87 42 78 21 40 287 62 5 49
87 10 46 45 20 10 36 167 25 15 100
23 10 24 23 36| - 6 99 61 25 41
24 11 14 24| - - 10 50/ - 6 200
4 1 2 7 - | - 21 12/ - 5
5| - - 12 80 14 - 106 3 1 18
30 13 37 31 90 8 5 184 28 20 75
- - - - - - - - - - 438
1,989 761 2,107] 1,406 2,678 362| 1,324 7,658 1,627 697 6,283
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Maine State Agricultural. ..... 00 $18 00 $42
Eastern Maine Fair Association 00 10 00 10 00 44
Central Maine Fair Co.. 00 5 00 - -
Maine State Pomological - -
Androscoggin County . .................. 00 - 14
Androscoggin, Greene Town Fair Association.. . - 2
Aroostook, Northern Maine Fair Association. .. 00 - 334
Aroostook, Houlton. .. 00 7 00 167
Cumberland County 00! 15 00 16
Cumberland Farmers’ Club 00 - 6
Cumberland, New Gloucester and Danville... .. 2 00 2 00 13
Cumberland, Freeport Poultry Association..... - -
Cumberland, Little Rigby Park.............. - 6
Franklin County 00 10 00 42
Franklin, North. ....................... . 50 6 00 12
Hancock County 00 2 00 25
Hancock, Eden.. . .............cocouuuiuoa... - 13
Hancock, North Ellsworth................... - =
Kennebee, South........................... 00 - 15
Knox,North............ooiiivinnunnnnnn... 00 - 20
Lincoln County. . .. - 9
Lincoln, Bristol. ... - 1
Oxford County. ...... 00 - 64
Oxford, West. . ......covivienenninininnn.n. 00 12 00 -
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Oxford, Androscoggin Valley.................
Oxford North. . ...viiiiiniiniiiieiiennes
Oxford, Western Maine Poultry Association..
Penobscot, West. . ............. .. i,
Penobscot, North............ooovviiinat,
Penobscot, Orrington. . .........co.ovuiienn.
Penobscot, Bangor Poultry Association........
Piscataquis County.,......ccveieneeenannnn.
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WD e
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Somerset, Embden................ ...l
Waldo and Penobscot. .. ..........ccoouuunn.
Waldo, Unity Park Association...............
Washington, West. . .................uunn
Washington, Calais Fair Association..........
Washington, Princeton. .....................
York, Shapleigh and Acton..................
York, Cornish Agricultural Association........
York, Berwick Poultry Association...........
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Maine State Agricultural.. ... $296 00| $480 00| $260 00| $284 00 $32 00 $58 00 $32 00 $72 00 $180 00| $338 00
Eastern Maine Fair Associatio: 135 00 305 00 86 00 106 00 - - - - - -
Central Maine Fair Co. 272 25 555 50 34 00 261 50 95 50 114 00 - 173 00 112 00 242 00
Maine State Pomologwal - - - - - - - - -
Androscoggin County............... 6 00 22 00 69 50 4 00 - - - 4 00 10 00 61 00
Androscoggin, Greene Town Fair Asso n.. 2 50 3 50 4 50 - 10 00 - - - -
Aroostook, Northern Maine Fair Association.. . 446 00 849 00 65 00 162 00 - 14 00 - - -
Aroostook, Houlton . . 308 00 719 00 85 00 139 00 - 6 00 8 00 41 00 -
Cumberland County....... 49 00 52 00 40 00 35 00 42 00 24 00 13 00 22 00 32 00 175 00
Cumberland Farmers’ Club 11 00 15 00 13 00 5 00 14 00 22 00 - 11 00 34 50 45 00
Cumberland, New Gloucester and Danvi 11 00 33 50 34 75 10 00 14 00 5 50 2 00 - - -
Cumberland, Freeport Poultry Association - - - - - - - - - -
Cumberland, Little Rigby Park. - - 18 00 - 17 00 - -~ 6 00 13 00 -
Franklin County 113 50 189 00! 108 50 122 00 100 00 57 00 12 00 27 00 174 00 59 00
Franklin, North. 9 25 16 90 24 85 41 00 4 50 10 15 275 5 50 32 80 30 00
Hancock County 10 00 - 62 75 10 00 17 00 7 50 - 7 50 10 00 16 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 - 3 00 7 00 50 00 777
Knox, North. . 30 00 27 00 38 50 12 00 28 25 13 00 3 00 5 00 31 00 26 00
Lincoln County 9 25 13 75 20 00 16 00 7 50 17 50 - 9 00| 32 00 26 00
Lincoln, Bristol - - 6 00 - 5 50 - - 1 00 - 5 00
Oxford County 207 00 240 00| 223 00 121 00 129 00 58 00 - 22 00 100 00 246 00
Oxford, West..........coviiiiinnniinnenns 48 00 120 50 130 50 96 00 40 00 45 00 5 00 20 00 156 00 145 00
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Oxford, Androscoggin Valley................ 36 00 89 00 53 00( 15 00 17 00 38 00 6 00 7 00 34 00| 33 00
Oxford, North...... e .. 14 00 25 00 13 25; 13 00 45 75 13 00 3 00 00 5 00 -
Oxford, Western Maine Poultry Association - - - - - - - - - -
Penobscot, West. . ... e 54 50 126 50 73 25 60 00 63 00 - - - -
Penobscot, North. 3 50 30 00 - 5 00 - - - - = -
Penobscot, Orringto, 100 - 5 00 4 00 2 00 - - - - -
Penobscot, Bangor Poultry Ass - - - - - - - - - -

15 00 22 50 34 50 30 00 5 50 - ~ - - -
Sagadahoc County. . ... . 163 00 600 75 125 85 135 00 36 00 30 00 4 00 63 00 46 00 230 00
Sagadahoc, Richmond Farmers’ and Mechanics’ :

Tub. . . e 30 275 5 80 3 00 1 30 - - - - -
Somerset County. 8 25 8 25 26 75 3 00 7 00 775 - 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 00 500 - 300 - 2 00 - -
Waldo and Penobseot . . . . 61 00| 111 00| 45 50| 150 00 18 00 50 00 900 . 1600 6100 100 00
Waldo, Unity Park Association 25 50| 58 50| 32 50| 4500 12 00, 10 00 600 1100 1200 20 00

‘Washington, West. . ......... -
Washington, Calais Fair Asso 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 Associati 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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ANALYSIS OF AWARDS—Concluded.

) L] ) 0 ) -] [ ) )
]
S E B Lk (BB By Rl 4
g . g g & ga gg ge 55‘ §§ g53 asg T
B & £g ix ) [ £33 23 £o Lga L83 edd
NAME oF SOCIETY. a8 Reg a3 ag -l ] ag . BB 238 | Pge gz
58 5a B8R | shg | B B8% | vHE | vEE | wafy | wSy | gHg
Prl-] g g g S - k-B P L-E] L2 LX) avg? g g -2
5% | 5% | 5% | 5%5 | Eg | BES | 835 | 535 | ERsi| £3f | sEf
e EH] §5 | 283 | gE& | 58& | 28c | 8% | 3859 | g3 | BAZ
o = & 5
<5 <% <8 | 4B | <BQ | <58 | <B4 | <EE | 25E%| 238 | &w&
Maine State Agricultural. ........ $654 00| $214 00! $422 00| $278 50 $176 75| $264 50 - - 3198 25| $150 00| $4,835 00
Eastern Maine Fair Association. . . 190 00 36 00 216 25 143 25 290 75 61 00 - 230 90 196 25 2,238 40
Central Maine FairCo........... 736 00 258 00| 941 50 102 00 215 00 339 75 65 25 - 377 15 731 00 , 171 40
Maine State Pomologncal ......... - - - - 436 50 - - - - 436 50
Androscoggin. .................. 7 00 2 00| 46 50 5 50 3 30 3 00 - - 11 50 76 00 373 30
Arndroscoggin, Greene Town Fair
Association................... - - 1 50 4 00 4 00 1 50 - - 2 50 4 00 60 00
Aroostook, Northern Maine Fair As-
sociation . ....... 235 00 74 00 243 00 130 20 148 65 74 75 32 00 - 262 95 490 30 ,989 85
Aroostook, Houlton. 71 00 62 50 235 05 65 80 62 55 18 00 - - 216 85 114 00| 2,679 75
Cumberland County 20 00 9 00 209 00 28 00 61 00 9 50 17 00 3 00 60 70! 83 00| 1,145 20
Cumberland Farmers’ Club. . ..... 12 00 8 50 96 00 33 25 17 75 11 50 - - 60 10 14 00 440 60
Cumberland, New Gloucester and
Danville...................... 100 14 00 25 50 10 75 17 90 9 50 - - 43 35 51 75 325 50
Cumberland, Freeport Poultry As-
sociation. .................... - - 428 00 - - - - - - 4 50 432 50
Cumberland, Listle Rigby Park. - 3 00 50 - - - - . - 40 50 122 00
Franklin County ................ 108 85 10 00 77 00 30 85 34 45 41 50 1 00 - 76 10 142 43| 1,668 20
Franklin, North................. 20 75 3 00 7 40 10 00 10 20 4 65 125 - 33 35 10 25 341 40
Hancock County................ 9 50 - 15 75 86 40 34 60 11 30 1 00 - 50 50 25 50 441 30
Hancock, Eden. . ............... 5 00 - 16 50 126 95 30 80 22 00 - - 15 00 12 00 264 00
Hancock, North Ellsworth........ - - - 29 75 23 75 2 00 75 - 14 95 - 115 20
Kennebec. South................ - 5 00 = 21 95| 13 95 00 50 - 30 25 - 362 65
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Knox, North............... RN 8 00 11 00 28 75 41 65 43 50 6 75 8 45 - 24 66 45 536 90
LincolnCounty................. - - 11 00 21 00 22 20 1 50 375 - 45 10 20 00 316 55
Lincoln, Bristol. . ............... - - 10 00 23 20 7 40 4 00 1 00 - 26 40 31 20 122 20
Oxford County.................. 52 00 66 00 195 50 91 50| 373 25 31 45 11 75 15 00 113 65 340 3,042 10
Oxford, West...... P 25 00 10 00 27 50 30 75 25 60 14 00 10 40 - 24 00 194 50| 1,260 75
Oxford, Androscoggin Valley.. .. .. 3 00 8 00 41 50 11 75 20 25 11 00 2 50 - 39 75 101 50 728 25
Oxford, North. . ................ 19 00 16 00, 8 00| 7 00 12 00 6 00 .8 00 5 00 21 35 - 330 85
Oxford, Western Maine Poultry As-
sociation. .................... - - 675 20| - - ~ - - - - 675 20
Penobscot, West. . .............. 47 00 47 00! 128 50! 62 05 61 70 16 40 16 80 - 104 45 97 56/ 1,139 71
Penobscot, North................ - - - 5 00 36 00 3 00 50 - 33 00 5 00 36 00
Penobscot, Orrington. . .......... - 4 50 4 75 12 50 15 40 - 1 00 - 41 25 11 25 114 65
Penobscot, Bangor Poultry Asso-
clation. ....... ... ... .. .. ... - - 530 00 - - - - - - 530 00
Piscataquis County.............. - 4 00 10 75 10 25 16 25 7 50 - - 26 00 30 00 298 75
Sagadahoc County............... 185 50 81 75 190 15 165 00 165 75 75 55 10 00 B 114 80| 350 76| 2,980 86
Sagadahoe, Richmond Farmers’
and Mechanics’ Club. .......... 110 - 2 45 14 10 10 95 375 25 - 8 15 1 70 73 20
Somerset County................ 34 25 - 13 25 11 10 3 75 125 50 - 26 65 9 40 288 65
Somerset, East.................. 6 00 16 00 46 75 58 00 20 00 40 00 2 50 - 15 90 127 25 562 40
Somerset, Central. . ............. 164 00 10 00 219 00 32 25 107 25 28 25 3 00 - - 1 85/ 1,044 30
Somerset, Embden. ............. - - - 9 00 - - - - - - 41 00
Waldo and Penobscot. . .. .. e 110 00 26 00 34 25 64 25 45 50 18 00 1 50 - 116 75 10 00) 1,312 75
Waldo, Unity Park Association.. .. 12 00 8 50 70 50 32 50 11 25 10 50 18 50 6 00 60 25 58 25 6 25
Washington, West............... 96 00 39 00 20 50 61 50 68 00 10 25 2 50 - 157 60, 4 00| 986 35
Washington, Calais Fair Ass'n. . .. - 16 00 154 25 103 00 36 75 20 00 - - 209 25 16 00 942 25
Washington, Princeton........... 15 00 - 1 50 29 50 31 77 6 00 - - 42 65 - 166 67
York, Shapleigh and Acton....... 2 25 1 50 15 00 65 00| 40 00 18 00 15 00 - 45 00 58 25 397 50
York, Cornish Agricultural Asso-
ciation........ ... ... ..., 20 00 18 00 105 00 6 00 27 75 37 16 50 - 47 45 - 968 45
York, Berwick Poultry Association - - 167 00 - - - - - - - 167 00
$2,870 20|$1,082 25|$5,694 50{$2,075 00[$2,784 17|$1,216 35/ $253 15 $29 00{$3,028 40($3 ,680 42|$46,252 29
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Maine State Agricultural........... S $2,500 00 $60 00 $1,500 00| $2,390 00| $19,884 08/ $26,334 08
Eastern Maine Fair Association. .......c.ouienineennneenneennennn 1,364 50 868 00 1,120 00 12,415 00 15,767 50
Central Maine Fair Co. . . ... ..ot iiitiiiiiininiiieieeenanunenonns 2,500 00 - 3,300 00 1,816 60 11,943 79 19,560 39
Maine State Pomological..........ooiuiiiiiinriniieniieennnannn, 1,816 18§ 193 00 - 332 00 2,341 18
Androscoggin County . . . ... .uuueti i i 114 73 29 00 - - 653 59 797 32
Androscoggin, Greene Town Fair Assodiation . .. ....... . 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. . ...ttt it it et 1,117 17 - 3,000 00 63 00 6,614 20 11,394 37
Cumberland County . . .....ovieeinieinnnti e 480 51 20 00 - 335 00 5,659 96 6,495 47
Cumberland Farmers’Club. . ......... ... ... ... i it 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 9 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 . .. ..voiit ittt i e ee i et 675 08 737 00 800 00 660 00 2,452 34 5,324 42
Franklin, North.. ... ... i i i ie e e 145 42 313 00 490 93 52 50 465 27 1,467 12
Hancock County . .. .ooun ittt ittt iiine e e 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. . ... i i i e 209 89 2 00 300 00 50 00 2,019 00 2,580 89
Lincoln County..........oovviiiiiennnnn .. 184 14 - 550 00 60 00 1,221 20 2,015 34
Lincoln, Bristol ‘ 62 47 125 - 330 55 394 27
Oxford County. .. .. vvvn ittt it e e e, 1,191 28 35 00, - 780 00 6,242 77 8,249 05
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Oxford, West...... r e e bt r Akl e e te e e s e e ah sk
Oxford, Androscoggin Valley. .. ... ..... ... ... ciiiiiiiiinnn.e.
Oxford 5 o 1 N
Oxford, Western Maine Poultry Association. ......................
Penobscot =2 P
Penobscot, North. ... e .
Penobscot, Orrington. .......... ..
Penobscot, Bangor Poultry Associati
Piscataquis County. .
Sagadahoc County........
Sagadahoe, Richmond Farmer
Somerset County. ...
Somerset, East.
Somerset Central

Waldo, Unity Park Asso
Washington, West.........

Washington, Calais Fair Asso
Washington, Princeton....
York, Shapleigh and Acton ..
York, Cornish Agricultural Association.............covvuiuennnnnnn.
York, Berwick Poultry Association. ............c.cooiviiieenian,

446 56 30 00 - 160 00 4,230 76 4,867 32
806 1 - - 449 50 1 ,686 60 2,442 20
185 40 5 00 - 75 00 582 72 848 12
211 44 37 00 - - 947 55 1,195 99
429 60 51 00 - 288 75 2,214 68 ,984 03
83 27 2 00 - 200 00 1,450 00 1,735 27
58 09 - - 92 00 779 70 929 79
131 65 - 70 00 1,079 71 1,281 36
1,246 01 25 00 6,500 00 330 00 4,703 74 2,804 75
33 04 1 00 - - 111 00 145 04
137 27 - 75 00 10 00 787 35 1,009 62
126 44 50 00 - 442 50 905 13 1,524 07
328 32 20 00 - 405 50 2,415 00 3,168 82
25 12 4 97 1 50 44 25 75 84
545 11 - 1,075 00 400 00 1,262 30 3,282 41
251 91 - - i 118 00 1,083 00 1,452 91
517 82 4 00 - . 225 00 3,890 40 4,637 22
259 04 - - 215 00 6,072 04 6,546 08
- - - 320 00 1,172 45 1,492 45
164 00 181 00 60 00 - 58 58 463 58
388 73 - 255 00 530 00 2,442 78 3,616 51
- - - - 402 26 402 26
$20,902 33 $1,978 25| $22,504 87| $14,920 60 $129,009 05| $189,315 10
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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 00
Central Maine FairCo........................oou - 3,260 00 10,147 87 969 47| 20,548 74 = 4,098 98
Maine State Pomological . ....................... ... - - ,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 - -
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 00
Aroostook, Houlton. ............................... 2,059 02 2,089 75 2,489 76 343 15 9,661 43 - -
Cumberland County. .............ouuiurnnnanenn... 800 00 1,245 00 1,955 00 - 5,145 20 7,000 00 800 00
Cumberland Farmers’Club. ......................... 151 83 900 00 563 40 162 52 2,218 35 2,600 00 300 00
Cumberland, New Gloucester and Danville............ - 355 75 117 25 - 98 50 3,000 00 -
Cumberland, Freeport Poultry Association............ - - 128 63 - 561 13 300 00 150 00
Cumberland, Little Rigby Park...................... 198 05 1,100 00 418 90 - 1,838 95 1,900 00 325 75
Franklin County......... .. ... ... ..., 525 00 1,650 00 800 00 ~ 4,643 20 20,000 00 1,046 79
Franklin, North............. ... oL 35 00 298 85 225 09 917 18 1,817 52 2,500 00 2,143 00
HancockCounty. .. ......oiiiiiieiieiianaannnn. 161 48 790 00 902 22 - 2,295 00 3,500 00 -
Hancock, Eden......... ... . iiiiiiiinnennnann, 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 00
Kennebec, South. . ......... ... ... o il 46 15 230 00 193 58 489 92 1,322 30 1,000 00 700 00
Knox, North......... ... ... i iiiiiiininan.. 600 00 510 75 633 11 267 00 2,547 76 2,000 00 750 00
Lincoln County........oovintiiiniiiiennnennn.n - 330 00 450 00 918 79 2,015 3. 2,000 00 625 61
Lincoln, Bristol............ ... ... ... i, 112 46 - 152 27 5 00 391 93 1,000 00 -
OxfordCounty. ....ooive et et iiiinennnnnnns 773 33 1,900 00 1,722 03 844 56 8,282 02 12,000 00 450 00

Q1€

INIVIN 40 40 INDIEODV



Oxford, West. . ...........
Oxford, Androscoggin Valley
Oxford North.....................
Oxford, Western Mame Poultry Associ tion
Penobscot, West. .
Penobscot North. .
Penobscot, Ornngton ..........
Penobscot Bangor Poultry Associat
Plscataquls County. . .
Sagadahoc County..........
Sagadahoc, Richmond Farmers’ and Mechan:
Somerset County
Somerset, East. ..
Somerset, Central.
Somerset, Embden..
Waldo and Penobscot. .
Waldo, Unity Park Association.
Washington, West. . .............
Washington, Calais Fair Association
‘Washington, Princeton. ............ e
York, Shapleigh and Acton.................

ork Cornish Agricultural Association....... Ces
York, Berwick Poultry Association.:.................

600 00 1,200 00 700 25 146 50| 3,907 50 12,000 00 1,000 00
155 00 1,000 00 506 73 - 2,389 98 = 1,705 00

25 00 150 00 145 23 91 10 742 18 1,500 00 -

48 00 - 215 50 133 26 1,071 96 350 00 -

456 35 773 75 408 50 420 75 3,199 06 4,500 00 4,950 00
200 00 750 00 450 00 150 00 1,686 00 3,000 00 -

60 00 303 50 237 71 105 37 821 23 1,800 00 1,200 00
100 00 - 107 00 - 737 00 400 00 =
240 00 700 00 - 8 00 1,246 75 3,500 00 2,700 00

1,500 00 900 00 1,523 82 650 00 ,564 68 10 ,000 00 5,150 01
- - 70 50 - 143 70 -

50 00 321 25 160 00 190 25 1,010 15 ,000 00 525 00
193 38 800 00 468 25 108 50 2,132 53 2,200 00 1,939 21
- 950 00 1,057 00 111 45 3,162 75 - -

11 00 5 00 153 325 61 78 10 00
- 965 00 314 22 665 98 3,257 95 10,000 00 2,435 00
275 00 600 00 250 00 - 1,771 25 - 300 34
140 87 825 00 2,310 65 550 00 4,812 87 1,926 00 1,500 00
400 00 1,900 00 2,728 40 211 35 6,182 00 12,000 00 4,456 91
- 800 00 85 00 440 00 1,491 67 5,000 00 2,500 00
- - 42 00 - 439 50 2,000 00 -

133 68 1,180 00 1,123 47 195 00 3,600 60 4,500 00 380 00
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 UNIVERSITY OF MAINE
IN 1913.

It is now generally recognized that Colleges of Agriculture

have a two-fold function,—the teaching of resident students
and exttension service.

This report of the work of the College for the year 1913
will therefore include a more or less detailed statement con-
cerning both its teaching and extension service.

THE RECISTRATION OF STUDENTS.

The College is experiencing a steady growth in the number
of students registered in the various courses, as will be shown
by the following statistics, comparing the registration in 1913
with that of 19r11. :

Percentage
COURBES. © 1911, 1913. Gain. gain or loss.
Four years courses. .......... 139 252 113 81.2
Two years courses............ 61 46 *15 *24.5
200 298 98 49
¥Loss.
CLASSIFICATION BY RESIDENCE
Maine by counties:
Androscoggin ...t 21
ATOOSTOOK ittt e e i 6
Cumberland ........ R 34
Franklin ..............c.00en. e n e 9
Hancock ..oovviiii it e e i 11
Kennebee ..ottt ittt 18
1o O 7
Lincoln ..ot e 6
Oxford v 16

Penobscot vt e i e e 61
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Piscataquis ........ciiiiiii i
Sagadahoc ......oooiiiiii i
SOMEISEt .\ttt e e et it e i
Waldo oot
Washington ............c. i
YorKk oo

O AR O

-

235
Other States ........ovveiiieiri i 63

Total .. s 208

Percentage of distribution of graduates from the four years
and the two years courses, according to present vocation:

Barming ... e e e 62.7
County Demonstrating Agents..................... 2
Agricultural Teaching and ‘Experimentation........ 14.6
State and United :States Departments of Agriculture 4.7
Agricultural Editors ........... ... ... i 2
Dairy Manufactures .............c.ccviiiiininnn. 2
Total in Agricultural Lines ..................... 88
Business ... e 6.6
Profession ........ ... 4.7
UnKnown oottt e ‘ 7
Total oo e 100

It is interesting to note from the above data that a very large
percentage, (eigthy-eight) of the graduates of the College of
Agriculture are engaged in some form of agricultural pursuit.
This information is given since it will unquestionably be a
source of gratification ‘to the people of Maine to know that the
young men who are being trained in the science of farming
are actually using the education they have gained, either in
farming or in furthering that industry.

CorLEGE CURRICULA.

The courses of study offered by the College were described
quite fully in “Agriculture of Maine” for 1911 and it is not
necessary, thereffore, to enlarge upon this particular feature,
but it may be well to note that a revision of some of the four
years courses was made during the year.

In every instance the revision has been made for the purpose
of inoreasing teaching efficiency and to offer major students
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the opportunity of taking such a program of study as shall
offer them the best training for the particular line of work they
propose to follow as a vocation,

DEPARTMENTS OF INSTRUCTION.

For convenience of administration and efficiency of teaching,
the College is subdivided into departments. At the present
time, it comprises the departments of Agronomy, Animal In-
dustry, Bacteriology and Veterinary Science, Biological and
Agricultural Chemistry, Biology, Forestry, Home Economics,
Horticulture, and Extension Service. As the College 'has
grown, so have these departments grown in their requirements
of teachers, equipmentt, and laboratory space.

In order to properly set forth the work of the College as
performed by the several departments, it has been found advis-
able tto present a portion of the subjects in tabular form, and
the balance under departmental headings.

173
. Q
NUMBER OF g ] 'E )
TEACHERS. 5.2 @ 537 @
w ©@ 0 A E',g 2
NAME OF DEPARTMENT. 28 g5 £ +E83
Whole | Part | 55 | =2 ¥2 | 2528
ole ar o &0,
time. time. z 8 S a3 Fee3
Agronomy...........0nnn. 3 - 29 75 116 494
Animal Industry............ 4 - 41 74 99 815
Bacteriology and Veterinary

Science............cinnn 1 1 11 26 54 199
Biological and Azrmultural ’

Chemistry.. e 1 1 7 32 42 177
Biology.................... 5 - 19 78 116 600
Forestry................... 2 - 21 40 55 76
Home Economices. ... ...... 4 - 27 - 169 319
Horticulture................ 2 1 18 61 83 218

22 3 173 386 734 2898
[ .

*Students may be registered in more than one course given by a department.

AGRONOMY,

The Agronomy Department comprises three divisions:—
Crops, Soils, and Farm Management. On account of the en-
larged duties devolving upon the Department, it was found
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necessary at the beginning of the College year to employ an
additional instructor, who was placed in charge of the soils
division.
~ “The old soils laboratory was outgrown severa] years ago but
by combining several rooms in the basement of Winslow Hall,
a new and very much enlarged laboratory has been provided.
The outdoor laboratory used by the crop section was moved to
a2 more convenient location and considerably enlarged, and is
psed for plot work, and for growing material for class use.
The farm management section is in great need of suitable
laboratories for teaching farm mechanics and farm: machinery.
The farm crops laboratory has been remodelled to some extent
and made more efficient. It needs to be .enlarged but this does
not appear possible at ithe present time, since all the available
space in Winslow (Agricultural) Hall is now being used for
other and equally important punposes.

The equipment of the department has been materially in-
creased, especially in the crops and soils sections. A new de-
parture was made the present year, by requiring of all major
students in soils, practical field experience in making a soil
survey. The survey was begun in Somerset county last sum-
mer, prior to the beginning of the fall semester and will be
continued next year. It is believed that this plan will result
to the material advantage of the students and also to the farm-
ing industry in the section surveyed.

ANIMAIL INDUSTRY.

‘Th animal industry department comprises the divisions of
Animal Husbandry, Dairy Husbandry, and Poultry Husbandry.
A major course of study is offered by each of these divisions.

At the beginning of the College year, the dairy manufactures
seation of the department was separated from the dairy produc-
tion section and an instructor placed in charge. One of the
imporntant events of the year in connection with this depart-
ment was the establishment of codperative arrangements with
the Experiment Station, whereby breeding experiments for the
purpose of determining the inheritance of milk production,
were begun with the college herd. As an aid tto these experi-
ments as well as for teaching punposes, a foundation herd of
heef cattle, the Aberdeen Angus, consisting of three pure
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bred cows and one bull, was secured from the famous Escher
herd of Towa. This addition made necessary the remodelling
of a portion of the sheep barn to provide housing room, and
while this arrangement is inconvenient, and therefore unsatis-
factory, it is the best that can be done under the circumstances.
At the present time, a number of grade animals are in the col-
lege herd, and it is the opinion of the Depantment that pro-
vision should be made for replacing these with pure bred ani-
mals. In order that an econiomical use of labor be made, the
poultry plant should be enlarged and equipped more com-
pletely.

BACTERIOLOGY AND VETERINARY SCIENCE.

The teaching facilities of the department have been increased
by the enlargement of the bacteriological laboratory and by the
part time services of an additional instructor. Another year,
the entire services of an additional instructor will be needed.
A new course in soil bacteriology is now offered students tak-
ing major work in agronomy.

BIOLOGICAL AND AGRICULTURAL CHEMISTRY.

It has been found necessary to enlarge the laboratory used
by this department, to accommodate the students taking work
with it. ‘Thepservices of an additional instructor have been
shared with the department of bacteriology, during the past
year, but with the beginning of the next college year, the entire
time of two teachers in 'the department will be required. A
portion of the ltime of the head of this department has for
many years been given to the teaching of geology. It is
hoped, however, that this arrangement may be made unneces-
sary in the near future, by the establishment of a department
of geology in the University, thus leaving the department free
for the teaching of 'the important subjects of biological and
agricultural chemistry. If, however, the department is to con-
tinue giving the courses in geology, then a geological laboratory
will constitute one of its early needs.

BIOLOGY,

During the past two years, the number of students taking
work in this department has increased fully seventy-five per
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cent. An extra instructor was added to the teaching force at
the beginning of the year, to enable the department to carry
forward the work devolving upon it. ‘

The greatest need of this department at the present time,
is increased class room and laboratory space. Some solution
of this problem will have to be found very soon or the work
of the department will be severely crippled. Since approxi-
mately one-sixth of all the college hours required of agricul-
tural and forestry students is taken in the department of biol-
ogy, adequate accommodations for the department are matters
of great importance to the College of Agriculture.

FORESTRY.

During the last two years, the number of students taking
major work in forestry increased from forty-four to sixty-
three. This increase has made necessary the employment of
an additional instructor. A revision of the forestry curricu-
lum was made during the year, seven new courses being added,
and the program now offeréd compares favorably with that
given by the best of forestry schools.

Forest Nursery—A special act of the Legislature made
possible the establishing 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 the enclosure,
a storage and packing house has been built and the heavy grad-
ing necessary has already been done. A start on the planting
proper was made in a small way last spring, but permanent
arrangements were not made in time to permit extensive plant-
irg. In the spring of 1914, however, the planting will be begun
just as soon as the frost is out of the ground. It is the purpose
to grow 'forest tree seedlings for planting on waste and cut-
cver lands in Maine, and to supply them to prospective planters
at the cost of production. In addition to thus furnishing
planting stock, at a minimum cost for reforestation, the stu-
dents taking the course in Silviculture will have the very
valuable experience gained by practical work in the forest
nursery.
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HOME ECONOMICS.

The department of Home Economics has experienced a very
rapid growth since its establishment at the University. Be-
ginning in 1909 with only a few students, and one instructor, it
has grown in four years to a department offering twenty-seven
courses, having forty major students and four teachers. The
home economics curriculum was revised in 1912 and is now of
recognized standard grade, among 'the colleges, offering a
major course in the subject.

It was found necessary to provide the department with
larger quarters than previously occupied in Winslow Hall and to
meet this necessity, a large -portion—three floors of the main
house—of the Maples, a dwelling house owned by the Univer-
sity and located in close proximity to Winslow Hall, was as-
signed for this purpose. In the new quarters are located the
model housekeeping apartments, 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 'with satisfactory quarters for the present, but if the de-
partment continues to grow, as every indication seems to
promise, a new building devoted exclusively to home economics
will soon be needed.

HORTICULTURE.

A new course, Floriculture, was given during the fall semes-
ter, and other courses will undoubtedly be added in the near
future to provide adequate training for students taking major
work in the department. The outdoor laboratories devoted to
floriculture, landscape and vegetable gardening, small fruits and
orcharding, have been enlarged in size and re-located for con-
venience, nearer the greenhouse and Winslow Hall.

As time passes, each of the subdivisions making up the
department will be strengthened and the equipment increased.
It will be necessary to add an extra instructor to ‘the teaching
force of the department, beginning with the college year in 1914,

The department is very much in need of adequate laboratory
facilities and these ought to be supplied at once, in order to
meet the demands now being made upon it by both the agri-
cultural and the forestry students.



COLLEGE OF AGRICULTURE, 329

EQUIPMENT.

The equipment of the College is constantly being improved
by the addition of new and up-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 satisfactory manner; the farm crops laboratory provided

with grain testers, balances, storage, and exhibition cases, and
the farm management section with some much needed appara-
tus.

Animal Industry—Four pure bred beef cattle have been se-
cured and additional poultry and swine breeding stock pur-
chased. For greater economy of space in the Dairy Building,
a rearrangement of the dairy machinery has been made and
considerable new machinery added.

Bacteriology and Veterinary Science—In this department
many additions to the equipment have been made, including
microscopes, 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 division as soon as
f:ossible.

Biological and Agricultural Chemistry—The principal addi-
tions in this de«bartment are apparatus to fully equip the en-
larged biological chemistry laboratory provided the department
last year.

Biology—An extra supply of microscopes was found neces-
sary to provide for the largely increased number of students
taking biology.

Home Economics.—The provision of enlarged laboratories
made necessary the purchase of considerable extra equipment,
but the items are too numerous to recount in a brief report.

Suort WINTER COURSES,

Short winter courses of four weeks’ duration in Dairying
and General Agriculture were held during January. These
were immediately ‘followed by three weeks courses in Horticul-
ture and Poultry Management. All the courses were well at-
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tended. It is planned to hold the Shont 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 University of Maine is not a new
movement. As early as 1902, several lines of extension work
were established, 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 Extension Service is something
more than the promotion of agriculture; it is the organization
and development of the industry. It aims not only to spread
agricultural truths, but to set agricultural truths at work. it
believes in ‘the “business” of farming and therefore deals with
agriculture from the economic standpoint. Its slogan is,—
“Greater profits in farming.”

ORGANIZATION,

For the first seven years the extension service was carried
on codperatively 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 latter part of 1912, when
the colperation of the General Education Board made possi-
ble the establishment of “Farm Demonstrations,” a line of work
the College had long desired to undertake. By means of this
arrangement, four men were employed as county agents and
set at work with the beginning of 1913. Later in the year, a
fifth county agent was employed and also a state leader, in
charge of the organization of boys’ and girls’ agricultural clubs.
Beginning with the fiscal year, July 1st, 1913, the University
authorized the employment of a state-wide extension worker
and Prof. Ralph W. Redman was engaged to fill this position,
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and he was made Assistant Director of Agricultural Extension
Service. The regular extension service force consists therefore
of eight men. In addition, the service is actively participated
in by the entire faculty of the College of Agriculture and sev-
eral members of 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 completed one or more courses, confirm the opinion of
the Extension Department that correspondence courses in Agri-
culture have a real value, especially for those who find it im-
possible to pursue regular courses of study at the College.
The courses offered at the present time are:

Course T, Farm Crops and Crop Production.
Course II, Farm Management,

iCourse III, Feeding and Breeding of Farm Animals.
Course IV, Poultry.

Course V, Fruit Growing.

ICourse VII, Home Economics.

Course VIII, Elementary Agriculture.

Course IX, Domestic Science.

Course X, Vegetable Gardening and Small Fruits,
Course XI, Dairy Farming.

Correspondence course students are required to purchase the
text-books recommended, varying in cost 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 course of as much practical benefit as possible.

LECTURES.

Lectures given by the Agricultural faculty have constituted
an important part of the Extension Service from the very be-
ginning. At first, they were only given during the summer
vacation, but as the demand grew more insistent, the service
was extended to include the entire year. At the present time,
this particular line of extension service is participated in not
only by the members of the Extension Department staff, but
also by the entire faculty of the College of Agriculture. During
nineteen hundred and thirteen, two hundred and forty-three
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lectures were given; before audiences numbering 23,911 people.
As an aid in answering inquiries concerning lectures, the
College issues a bulletin, once each year, giving the names of
the lecturers available and the special subjects on which the
are prepared to speak. )

LECTURE COURSES.

For the purpose of determining their value as a regular form
of extension service, complete lecture courses of five lectures
given by members of the University faculty, were arranged for
and given in four towns during the year with such satisfactory
results that they will be offered again the coming year to a
limited number of towns. These courses were given under
the auspices of granges, clubs and societies. Aid is always
given where desired, in planning the courses,

FIELD MEETINGS AT THE UNIVERSITY.

Two Pomona Grange Field Meetings were held at the Uni-
versity in 1913, on ithe invitation of the College of Agriculture.
The first meeting was held August 2nd by West Penobscot Po-
mona Grange. The lecture program was given in the forenoon,
the principal speakers being Hon. C. S. Stetson, State Master,
and Mr. E. H. Libby, State Secretary,

The second meeting was held under the auspices of Penob-
scot Pomona Grange. At 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 afternoon devoted to
sight-seeing about the University farm and campus.

AGRICULTURAL ORGANIZATIONS.

The extension department works in the closest codperation
with agricultural associations and organizations of all kinds.
It believes in the organizations of agricultural interests and
uses its influence to encourage them. On request, one hundred
and forty-six lectures were given before farmers’ organizations
during 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’ Association and the Maine Guernsey Breeders’ Asso-
ciation held their annual meetings at Orono, as the guests of
the College of Agriculture. During the convention, state as-
sociations of Holstein breeders and of Ayrshire breeders were
formed. These meetings were well attended and a live interest
in stock breeding manifested. It was estimated that the largest
number of genuine breeders of pure bred stock ever assembled
in the state at one time were in attendance. These associations
will meet at Orono again in November, 1914.

PUBLICATIONS.

A monthly bulletin known as “Timely Helps for Farmers” is
issued by the Extension Department and mailed regularly to
all persons in the state desiring the same. During the year,
the bulletins have been devoted to the following topics:

Lice and Mites on Fowl, W. F. Schoppe, July, 1912.

Insects Damaging Spruce Trees, J. M. Briscoe, August, 1912.

Lecture Courses, L. S. Merrill, September, 1012.

ISuggestions on Alfalfa in Maine, W. L. Slate, Jr., October, 1912.

Practical Dairy Bacteriology, H. W. Smith, November, 1012.

Farmers’ Week, L. S. Merrill, December, 1912.

Bovine Tuberculosis, F. L. Russell, January, 1913.

Bibliography on Home Economics, Comstock & Palmer, February,
1913.

Dairy Products in the Home, R. W. Redman, March, 1913.

Strawberry Culture, E. F. Hitchings, April, 1913.

Legumes as a Source of Nitrogen, H. ‘W. Smith, May, 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-
servedly so, since opportunity is given the College to be of
direct personal assistance to the man on the farm in solving
the problems he is constantly facing. When letters of inquiry
are received, they are distributed for reply to those persons in
the institution 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 answered.

IDENTIFICATION OF PLANTS, DISEASES, AND INSECTS.

Many times farmers are troubled by unknown weeds, plant
diseases, and injurious insects, identification of which and ad-
vice as to the best methods of combatting same would be of
great benefit. Such samples can be sent to the College of Agri-
culture where identification will be made and the farmer ad-
vised what steps should be taken for itheir control. The send-
ing of such samples to the College renders a service not only
to the farmer, but also to the University, since it gives infor-
mation as to the distribution of noxious weeds, insect pests,
and planit diseases, throughout the state.

SUMMER CAMP.

The summer camp course was inaugurated this year under
the auspices of the State Department of Forestry, and fuil
equipment was provided for twelve men. This equipment was
of the very best, and consisted of tents, cots, blankets, and full
commissary outfit. The site chosen for this year’s work was
on Indian Township, in Washington County. The permanent
camp was located 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 abandoned logging camp was furnished
through the kindness of Mr, Charles F. Eaton. This camp
was used as a cook-shack and mess-quarters. Two men were
assigned to each tent for living quarters. These tents were
9 1-2 by 9 1-2 Yeet, and were made of 10 ounce Army duck,
with fly. A tent 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 the open in front 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 elemen-
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tary in character, consisting of general descriptions and discus-
sions of various phases of forestry, and explanations and dem-
onstrations as well as practical training in the use of instru-
ments used by foresters. As a general rule, the following pro-
gram was adhered to, with the exception of the all day “hikes”
and Field exercises:

Monday 8:00 to g:00 A. M. Silviculture
Wednesday  9:15 to 10:15 A. M. Mensuration
Friday 10:30 to 11:30 A. M. Seminar

1:00 to 5:00 P. M. Mensuration Field Work
Tuesday 8:00 to 9:00 A. M. FEconomics of Forestry
Thursday 9:15 to 10:15 A. M. Forest Botany

10:30 to 11:30 A. M. Seminar

1:00 to 5:00 P. M. Silviculture Field Work
Saturday 8:00to 9:00 A. M. Forest Protection

9:15 to 10:15 A. M. Lumbering

10:30 to 11:30 A. M. Seminar

For this 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 age. No tuition 15
charged. The living expenses while in camp are distributed pro
rata amongst the students, and this is the only necessary ex-
pense. The instructor in charge reserves the right to eject
any applicant and to dismiss any one from the camp at his
discretion.

The time selected for the course this year was August 6th
to 2oth and so admirable was the weather during the whole of
this period that not a single day’s work was interfered with on
that account. The course will in all probability be given in
August hereafter, at a date set early in the spring, and all ap-
plications must be filed with the director together with a
deposit of ten dollars on account of board, on or before July
1st, 1914. The place of the camp for ithe summer of 1914
will also be determined later.

This course also provides an opportunity for young men
who are just finishing at high or preparatory schools, and are
vet uncertain as to whether or not they wish to make forestry
their profession and life work, to find out very definitely what
the 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 summer
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 be addressed to John M. Briscoe,
Professor of Forestry, Orono, Maine,

FARMERS’ WEEK.

Farmers’ Week has come to be a recognized institution in
Maine. Already seven of these short courses have been held.
The course is divided into three sections.

1. Farm Crops and Horticulture
2. Animal Industry
3. Home Economics

In each of these 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,—members of the Agricultural faculty, Arts
College faculty, Experiment Station staff, and successful farm-
ers.

- Each year, in connection with Farmers’ Week, the annual
meetings of the Maine Federation of Agricultural Associations
and Maine Association of Agricultural Students are held.
Farmers” Week is not only an agricultural and home makers’
short course but one of the largest and most important “get
together” meetings for rural people held in the state.

FARMERS' COOPERATIVE EXPERIMENTS.

Following the custom established several years ago, codpera-
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: Alfalfa, potatoes, and oats.
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Alfalfa—Alfalfa seed from the Bureau of Plant Industry,
United States Department of Agriculture, was furnished ten
farmers. In most instances the crop developed satisfactorily
and went into the winter in good condition. Previous years’
tests, however, have not given very promising results.

Potatoes—Potato seed, Lowell Green Mountain variety,
was distributed in limited quantities to several farmers in Wash-
ington County, the object being to furnish the farmer with seed
of known quality to use in a comparative test with the ordinary
seed grown on the farm. ‘The results of the tests were satis-
factory to all concerned.

Oats—QOat seed, grown at “Highmoor,” the State Experi-
mental farm, of the Banner and Kherson varieties, was supplied
thirty farmers in Washington County. Quite generally, the co-
dperators report that the results were satisfactory and that the
seed will be used again in 1914.

BOYS’ AND GIRLS’ AGRICULTURAL CLUBS.

The organization of boys’ and girls’ agricultural clubs was
begun as a definite line of Exension Service in August of the
present year, and a State Leader appointed to superintend the
movement. Profiting from the experience of other states, it
was planned to organize the boys and girls into different clubs,
the boys’ clubs to be known as Boys’ Potato Clubs and the
girls’ clubs as Girls’ Canning Clubs. The project of potato
growing was assigned to the boys, since it was desirable for the
first year at least that,—ist, they should engage in growing a
uniform product; 2d, that the product should be one that
could be grown successfully in all parts of the state; 3d, that
it should have a universal market.

The project of growing string beans was selected for the
girls, since this crop may be marketed, not only in cans, but
also as green beans for table use,

The clubs are all organized under local leadership, and
since the most effective work appears to exist where clubs are
connected more or less intimately with the schools or other
organizations, local leaders were sought among school super-
intendents, teachers and persons engaged in community service
of some kind. State-wide interest is being manifested in the

22
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movement and already fifteen clubs have been formed and
others are in process of organization, A circular entitled “Ag-
ricultural Contests for Boys and Girls” has been issued by the
Extension Department and is now available for distribution.
This circular gives full information for organizing and con-
ducting clubs and should be in the possession of every person
interested in 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, the 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 sessions and defray local
exipenses.

HOW SCHOOLS WERE SECURED.

Whenever the residents of a town desired a school, a satis-
factory method of organization was found to be as follows:
The people interested appointed an Executive Committee of two
or three members with Chairman and Secretary. This commit-
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 allowable, 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-
ments with the Extension Department 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 Belfast, Buckfield, and Islesboro; four in
Soil Fertility, at East Vassalboro, Fairfield Center, Warren and
Windsor; three where Dairying and Potato Culture were the
subjects, at Columbia Falls, Perry, and Lubec.
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LOCAL EXPENSES.

The highest local expense for any school this year was met
by an assessment of ten cents per session for each member of

the school.

RESULTS.

The effects of Extension Schools on the community are diffi-
cult to measure, but the fact that already requests for schools
for next year have been received from towns 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,

This service was made possible by the colperation of the
General Education Board. A complete statement of the farm
demonstration work in 1913 would be too extended for the
present report, hence very little more than a summary of the
service will be given at this time,

Table~—Showing Demonstration Counties and Addresses of
Representatives in Charge.

COUNTIES, Name of Directors. P. O. Address.
Cumberland. . ................ Ernest M. Straight............ Portland
Kennebec. . .................. Arthur L. Deering............ Augusta
Oxford.............c.cooonnun 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-
berland County; General Farming in Kennebec County; Or-
charding in Oxford County; and Grain and Potato Growing in
Woashington County.
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Table—Showing number and kinds of demonstrations in each
county. '

NUMBER BY COUNTIES
KiNDs OF DEMONSTRATIONS.
Jumber-| Kenne- Wash- :
land bec. Oxford | ington. | Iotals.

Flint corn. ..........coooiviinion. - 1 - 1
Sweetcorn......... ... ... ... 6 6 - - 12
BUS. i e - 5 - 6 11
Buckwheat - - - 1 1
Potatoes. .. .......... 3 2 - 14 19
Beets................ 1 - - - 1
Cabbages S 1 - - - 1
Squash.................. ... ... .... 1 - - - 1
Tomatoes ............ e 1 - - - 1
Orcharding. . ......... e - 4 26 4 34
]S)trpw})erries ce 2 i - - 2

airying............. - - -
COTBBE. . . - - - 1 1
15 23 26 26 90

The demonstrations were successful to a remarkable degree
and already their influence is spreading to other farms, Early
in the summer the financial assistance given by the General Ed-
ucation Board was dincreased, and it was ‘decided to establish
demonstrations in Penobscot 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 meetings 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 people of these counties more intimately with the
purpose, the scope, and the results of farm demonstrations. - In
1914, at least two hundred farms in the five counties will be
carrying demonstrations in farming in codperation with the
Extension Service,

It is hoped eventually to establish “farm demonstration work”
in every county in Maine, since it appears to be one of the
most practical and 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 positions as butter makers, farm managers, poultrymen,
orchardists, teachers, and agricultural experts. In order that
these inquiries might receive 'the most careful attention, an em-
ployment bureau was organized last year by the Extension De-
partment, in coOperation with the Maine Associaion of Agri-
cultural Students. It is the aim of this bureau to keep in close
touch with the work of the graduates of the College of Agricul-
ture, and thus be able to make recommendations to those who
may require the services of trained and experienced men.

NeEps oF THE COLLEGE.

If all the needs of the College were to be enumerated, they
would present a formidable list, but it is intended in this repo:t
only to set forth those needs which appear most pressing and
at the same time most important. _

Dairy Barns—In a report made by the President of the
University eight years ago, the need for new dairy barns was
clearly set forth and the neeéd of the College in this respect has
since then been growing more apparent each year. The present
barns are neither sanitary, convenient nor of suitable size for
carrying on the work of the College, educationally or commer-
cially, to the greatest advantage to the students or profit to the
state. They should be supplanted by modern barns, well
adapted to all the purposes of the institution.

Horse Barns—The horse barns are in a dilapidated condi-
tion and 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
this plan could be worked out satisfactorily.

Dairy Building.—The present dairy building is now outgrown,
and it will be impossible for all students of whom dairy work
is required, 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 College.

Machinery Building.—A good sized but not necessarily ex-
pensive machinery building, including a repair shop, is needed
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for two purposes :—F'irst, to house machines and provide a re-
pair shop for classes in farm machinery and farm mechanics;
second, to house machinery as a permanent exhibit of up-to-date
farm machinery for the benefit of the farmers of the state who
visit the University in thousands each year.

Greenhouses—The present greenhouses are too small for the
uses of the students taking work in horticulture, farm crops,
and soil bacteriology. They are also old and will soon need a
large amount of money expended in repairs. They should be
replaced with larger and more conveniently arranged buildings,

GENERAL.

The entrance requirements for the four years courses in
agriculture, 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 required. 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 concerning entrance requirements, college ex-
penses, arld student employment will be forwarded on appli-
cation to the Dean of the College of Agriculture, Orono, Maine.
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THE WORK OF THE MAINE AGRICULTURAI,
EXPERIMENT STATION IN 1913

Direcror Cuas. D. Woobs.

The year 1913 was the twenty-ninth year of the Maine
Agricultural Experiment Station. It began its work April 1,
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 development 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 meeting
the Director and other members of the Station staff outline
the work which has been undertaken in the past year and
make recommendations for the following year. Such of these
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
$11,000 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 function 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 on the agricultural industry of the United
States as may in each case be deemed advisable, 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 purpose 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 Experiment 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 experi-
ments and investigations in agriculture, and that the function
of the State Department of Agriculture is executive, -he
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 1, 1914,
in the hands of the Commissioner of Agriculture. The analyt:-
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.

DissSEMINATION 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) Balletins which contain the
results of investigation; (b) 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
Wednesdays 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;
10 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
possible 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

I913.

The following are the principal publications, although therc
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 IQI3.

Work of Investigation (Bulletins).

200 New Mineral Fertilizer.

210 Spruce Bud Worm and Spruce Leaf Miners.

211 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 Inbreeding.

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 Elm.

221 Variations of Fat in Milk. Pedigree System Applied to Guinea
Pigs. Aluminum in Chick Feeds.

222 Meteorology, Finances and Index.

Work of Inspection (Official Inspections).

46 Seed Inspection.

47 Fungicide and Tnsecticide 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 miscellaneous publications are:

467 The Potato Flea Beetle.
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468 Preparation and Use of Lime-Sulphur in Orchard Spraying.

471 Methods of Poultry Management at the Maine Agricultural
Experiment Station.

485 Special Report of the Maine Agricultural Experiment Station for
the Commissioner of Agriculture for the Year 1912.

488 'Summaries of Station Work. I. Apple Studies.

A ]

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 OF THE STATION.

The Station is well equipped in laboratories and apparatus,
particularly in the lines of chemistry, entomology, horticulture,
pomology, plant pathology and poultry investigations. Its
poultry plant is probably the most complete for the purpose of
investigation of that of any experiment station in the country.
While the Station carries on some codperative work such as
orcharding, 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 campus,
Orono. It is a two story brick building, 81x48 feet. The
poultry plant is also situated on the University of Maine cam-
pus.

AR00sTOOK FARM,

More than 70 years ago, Dr. Ezekiel Holmes, the first secre-
tary of the Board of Agriculture, and who was in many ways
a pioneer in Maine in the application of science to agriculture,
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 the codperation of Aroostook citizens. As
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 $10,000 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 for
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
experimental 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 1914. The Directors
have given this support clearly 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 postponed
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 197,
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 seed
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 Highmoot
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 seasomn.

The United States Department of Agriculture will use 12
acres in continuing: the testing out of the seedlings and other
single tuber 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.
Hicumoor 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 neighborhoud
of 3,000 apple trees upon the place which at time of purchase
liad been set from 15 to 25 years. The fields that are not in
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 moderate
amount 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 progress
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, foods,
tungicides 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 and 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.
Weighings are often made in order to see that the net weight
actually contained in the package does not fall below the guar-
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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 thav
commodity is used by the farmers. While a large amount of
fertilizer comes into the state during the fall and winter and
is stored in large warehouses, more and more is being shipped
into the 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 fal!
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 feeding 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
mcreasing 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 the 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 accompanying 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 constantly
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 flies
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
the 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 being
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 enforced 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.

Brorocy.

The Department of Biology is chiefly engaged in the study
of plant and animal breeding. The final goal of this work is
to find out how the common farm crops and live stock may be
improved in quality and productivity 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 tuis
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
principles upon which successful breeding for egg production
depends 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.

Fach 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
laid. 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 extended
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 results of this study.

1. After entering the funnel the yolk remains in the so-
called albumen portion of the egg tube about three hours and
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 chalazae 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 os-
mosis through the shell membranes already formed. The fluid
albumen added in this way diffuses into the dense albumen
already present, dissolves some of the latter and so brings abnut
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 only
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. TFor 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 Station
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 coursc,
cbvious from general experience that if a young growing ani-
mal 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 the chick'intheegg. It cannot make a proper growth un-
less it has nourishment of the right kind. Now the yolk and white
of the egg are formed in the body of the mother hen which
laid the egg. FExperience has demonstrated that if this hen is
not in good, strong, vigorous physical condition and is not fed
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
tc 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 1a-
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 .
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
alfalfa 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 with the operation of the incubator itself, it is probable that
the greatest single factor in inecubation causing mortality in the
shell is a Jack of sufficient moisture. In making this statement
it is of 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 added 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-
ling the eggs each time they are taken out of the machine for
turning, with water warmed to a temperature of from 108-110
degrees. This water may be sprinkled on the eggs by hand as
in 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 of
Hen Manure.

One of the most valuable by-products of any live-stock in-
dustry is the manure. Its proper care and use is one of the
distinguishing features of a successful stock farm. ‘Lhe 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 dung are voided by each bird while off the roost.
Allowing that more than one-half of the fertilizing elements of
the day 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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ple 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 special
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. It
is apt to be sticky when fresh and lumpy when dry. On this
account, if used untreated, it can only be successfully applied
to 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 phos-
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 a
balanced fertilizer; and, third, so improve the mechanical con-
dition of the dung 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 dung is a one-sided nitrogenous fertilizer. As usually man-
aged, one-half or more of its nitrogen is lost, so that as ordi-
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 dry
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, 10 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 potash, which, used at
the rate of 2 tons per acre, would furnish 50 pounds nitrogen,
185 pounds phosphoric acid and 8o pounds potash.
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At the present price 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 drills,
can be successfully applied with a manure spreader.

The kind of absorbent used should be the one which can be
obtained at least cost, since 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 may 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,
permanent 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 CATILE.

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:

(1) 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-~
ries 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 1860 it was suggested by a Euro-
pean investigator named Thury that if cows were served at the
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 produced
practically no concrete evidence in support of his theory and
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 2all
the offspring of one sex.

The statistics regarding sex determination in cattle collected
at the Maine Agricultural Experiment 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
in Germany the relations are as shown in the following table:

Number of Male
Calves to every

Time of Service. Sex of Calf. 100 Female Calves.
Early in heat ......... 134 male 178 female 75.3
Middle of heat ........ 67 male 58 female 115.5
Late in heat .......... 77 male 44 female 175.0

Totals .......... 278 280

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 bull 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 100
heifers. These figures have been subjected to the most refined
mathematical 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 warrant 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 day
affairs of life 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 are
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 in 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 done is to purify the stock in respect to all characters
tc as great a degree as possible. What the successful breeder
aims to do is to get his stock into such condition 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
undesirable qualities in their germ cells, the offspring 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
of 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 any-
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 the

* 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 characters of the parents have no causal rela-
tion to the personal characters of the progeny. What the pro-
geny shall be like is determined by the constitution of the germ
cells of the parents. When by a proper system of se'cctive
breeding the point is reached where these germ cells are pure
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 sexually reproducing organism, like the domestic fowl
or cattle, purity of the germ cells with respect to the determin-
ers of any character is only to be obtained, in the hands of a
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 PLAN'S.
Beans.

The experience of the past two years has shown that it is
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 inseéts, 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
stigma and antlers and then flew to 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. Fven 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 1911 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 pos-
sible to propagate 500 to 600 plants to form the basis of purc
lines.

From the experience reported above growers of seed beans
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 plant of this type,—short, erect growine,
with white blossoms bearing many pods and yielding beans
white in all parts except around the eye, was selected in 19TT.
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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irom 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 others
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) Variety Tests.

The object of the variety tests of oats is first to find cnt
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 1910 and
have been carried on for four seasons. In all from 2o to 20
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 each variety was grown in a 1-10 acre plot.
During the past season a new method has been adopted which
is very satisfactory. Instead of having one 1-10 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 the
yield per acre the average yield of the four 1-40 acre plots was
used as a basis. This is .much more satisfactory than the use
of a single large plot.

During the past season 21 varieties of oats were tested at
Highmoor. Of these, 11 varieties have been tested for four
scasons, 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 11 varieties tested is given in the following
table.

Vield of the Most Promising Varieties of Oats on the Basis of
an Average of Four Successive Years Test.

AvERAGE YieLp ror Four
YEARS.
NAME oF VARIETY.
Bushels of grain|Pounds of straw
per acre. per acre.
Irish Vietor......... ... oo i, 63.7 2794
Lineoln. .. ... 63.0 2879
Imported Scotch. . Ce. 63.0 2793
Prosperity. .. ..o s 62.2 2766
Banmer. . ... ... 60.5 2820
President.. ..ot 59.3 2722
Silver Mine. ... ....... 59.0 2710
Reg. Swedish Select. . . 57.6 2684
Victor (a black oat). . ... 57.6 2614
Kherson (an early oat) 57.6 2471
Senator (Horse maneoat)........................... 49.25 2085

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 brancles,
the Kherson often surprises one in its cropping ability. The
grain is long, slender, yellow in color and not particularly at-
tiactive to the average farmer because of its small size. Never-
theless, this oat is one worthy of attention. Seeded May 1 to
5 it is generally thoroughly ripe by August 1. 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 of straw during the same period was
2,466 pounds per acre. In the season of 1913 this oat yielded
61 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 60 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 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 SO ” 3,003 "

Of the late varieties of oats which mature 10 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 lazk
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 oat has nev.*
vielded very satisfactorily. The heads carry many spikelets but
the percentage of barren grains is very high so that this promis-
‘ing variefy 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 the 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 QOat 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 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 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 grain 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 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 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
Lranches. This variety yielded 55 to 60 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
lo 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



30 AGRICULTURE OF MAINE.

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. FEach
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 the 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
iree 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.” 71he 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 lines 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 promising. 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
bere. 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 81 1-2 bushels per
acre. :

Besides this new variety known as Maine 357 there are six
varieties of equal importance whose yields in 1913 ranged from
71 to 75 bushels per acre. All of these varieties originated
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 final 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 strain
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 Junc.
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 grown in the state for cannin-.
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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
row 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 to 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 drills
at the rate of 1 1-2 bushels per acre, and fertilizer, 4-8-7
grade, was broadcasted at the rate of 5§00 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 plants
remained green. The plots on which these 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 fully 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 maturity by the last of July. On August 1
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 1-2 bushels of grain and 2,745 Ilbs. of straw; the
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Selected Turkey Red produced 27 1-2 bushels of grain and
2,385 Ibs. of straw per acre.

Considering these yields of grain in pounds per acre it is
seen that 30 1-2 bushels of wheat are equivalent in pounds to
a yield of 57 bushels of oats per acre; 27 1-2 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 grain 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 weré¢ 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 tripod
was placed between the rows of trees to be picked. The pick-
ers all use bags which fasten over the shoulder. FEach 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 and
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 being 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 nitrogen, particularly that in the form of nitrate,
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 forms
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 liable to loss
from leaching. If much less is present the plant will not have
enough immediately available nitrogen. Most of the manu-
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 low priced brands
of fertilizers sold in the state. And also it seems to apply to
a3 large number of the makers. It would seem that one should
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 tie
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 correspond 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:rt
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 and
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 dealers 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 conformity with the law. All
materials suspected of carrying arsenic were tested and those
with printed guarantees were analyzed. This included 13 sam-
ples of Paris green, 10 of lead arsenate, 9 of poison fly paper,
5 of arsenite of soda, 3 of bordeaux mixture and lead arsenate,
1 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, about 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 ecological and life history studies of aphids; 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 larvee of the sawflies; a study of seasonal distribution
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 purpose
and significance was given of our aphid investigations which
have been under way for several years. The discovery there
recorded 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 closely allied species on the elm.
Of these, the most important to us as an orchard state is the
species previously discussed which migrates to the apple from
the leaves of the American elm. A second species common va
the English elm in Maine, and probably introduced into this
country with the tree, 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, which deserts the curled leaf of the American elm in
the spring to pass its 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
americana. ‘Throughout the summer on young
elms. No alternate host known. Widely dis-
tributed in America ..................... S. rileys
AA. Spring generations in elm leaves, causing various
types of deformation.
B. Large baggy gall on Ulmus campestris. Alternate
host unknown. European species. Taken in Con-
necticut in I9I3 ... 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
antenne 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 annulations. Spring migration to gooseberry
and currant. FEuropean 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 lamigera. Spring migrant with
antenna typically with III not longer than
IV4+V4-VI. Alternate host unknown. Maine to
California........... S. americana in part, of authors

LEAF HOPPER INVESTIGATIONS.

The insects known as leaf hoppers belong to the same order
of insects as the aphids or plant-lice and like them feed by
piercing the plant tissue with a sharp beak and sucking the sap.
As their name implies, however, they are not stationary like
the aphids but hop actively from place to 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 the 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 by 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
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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 more familiar objects than the live in-
sects which discarded them.

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 Zodlogy and Entomology at the
Ohio State University, to 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 season’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 the state and for many of them a considerable amount
of data as to distribution 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.
The Cicadula 6-notata was abundant on oats and grasses at
Orono, North Harpswell,- Portland, 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 growth 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-
stitute 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 108, Bur. Ent. U. S. Dept. Agr.). It may
be stated that no such serious devastations were found this
season in Maine, but meadows and grass lands have shown
the presence in large numbers of certain species which are in-
jurious to an extent that makes them an economic factor of
importance.

In all approximately 150 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 feed
upon. The larvae resemble hairless caterpillars somewhat in
their appearance as well as in their feeding habits and are fre-
quently mistaken for them.

Certain species like the currant and gooseberry “worm” the
pear and rose “slugs” and the larch sawfly are familiar pests
to all who are interested in these plants, and it frequently hap-
pens that pine and spruce growths over large areas are devas-
tated by sawfly larve.

But in spite of their destructiveness, the larve of sawflies
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have not been given very much attention, only about 150 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 larva 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 larve
and as closely related species resemble each other, the precau-
tions necessary in rearing large collections of these insects arc
evident,

However, about 150 species of larve have been taken and
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 larva 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



MAINE AGRICULTURAL EXPERIMENT STATION. IQI3. 43

larvee 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 Tipulide, undertook tor 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 supplemented 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 worth 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 custom
is highly to be commended as a means of keeping certain very
serious pests in check.

Prant PATHOLOGY.

The work in this department has been carried on during
1913 upon much the same lines as in the past. While the dis-
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 and
distribution of plant diseases within the State. This work is
greatly facilitated by the hearty codperation 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 aud
which can be furnished to those who will send specimens.

OCCURRENCE OF PLANT DISEASES IN IQI3 WITH RECOMMENDA-
TIONS FOR THEIR CONTROL.

An accurate record is kept of all specimens received giving
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 sa 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 report 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 should
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 of the state, as apple rust is only found
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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 West 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 lime-sulphur should not be relied on wholly 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
that its host plant is cultivated in the state. Several specimens
were sent in during the past season. It attacks the leaves, the
limbs, and the fruit of the quince, but it is on the last two that
it does the most damage. The affected limbs show swollen o1
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
which when broken have a fimbriate margin. On account of
the liberation of millions of bright colored spores upon the
surface of such fruit the diseased portion is of a salmon or
even orange color.

FEarly in the spring, almost before the growing season has
. begun, the other stage of the quince or apple rust occurs on the
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red cedar in the form of little 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 apples 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. When 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 to
early opening. These circumstances combined, resulted in al-
miost a total failure of the apple crop. Such fruit as did set
was more or less injured. Nearly 32 per cent of the crop of
the unsprayed trees at Highmoor Farm were russeted at har-
vest time, and this could 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 disasters
of this kind, although unfavorable weather conditions in the
spring of 1913 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 recommendations
for control are given on pages 295 and 296 of the Report ot
the Commissioner for 1912, and need not be repeated here.
One specimen of peach leaf curl was received in 1913. Whi'e
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. IQI3. 47

in a very limited area. An application of strong lime-sulphur
just before the buds open, the same as is used for scale insects,
will control it. Bordeaux mixture or even a solution of 2
pounds of copper sulphate dissolved in 5o gallons of water, and
used as a spray at the same time will also act as a preventive.

Diseases 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 they turn 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. These leaves stand more nearly upright than
the healthy ones and are somewhat curled or rolled. The older
and more mature leaves are attacked and killed first.

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 serious here, for it ruined the crop
in this instance.

The attacked plants are covered by irregular rusty brown
spots more or less in the center of which, after the spots begin
to turn brown, may be seen little dark colored bodies imbedded
in the diseased tissues. These are the fruiting organs of the
fungus. No experiments have been tried at this Station for
the control of this disease, but it is claimed that in the field
early spraying with bordeaux mixture or ammoniacal copper
carbonate is the most effective means of combatting it. There
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1s 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 secticns
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
centers 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
is also helpful. In severe cases it is best to gather and hurn
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, maay
potato growers neglected last season to spray sufficiently to con-
trol late blight and rot. Consequently more loss resulted from
this disease in 1913 than was necessary. Otherwise about the
usual amount of the common potato diseases were observed.

Several new types of potato diseases 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 in 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 develop on the surface of tubers. These are dark
areas on the skin of the tuber which when carefully examincd
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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 in
its control.

There are several obscure leaf diseases of the potato which
have recently been recognized in Europe, and which are known
under 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
if not all of the diseases of this type are of a physiological
nature, and are more or less closely associated with poor seed.
There is also evidence that at least a part of them are carried
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 Wis-
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 yellow 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 brownish spots and streaks on the stems and leaves
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 is
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 most
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 Station 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 with 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 growth of
the current season badly attacked and in some cases killed baci
by apple scab.

Cases of Jimb infection were followed through the winter
and it was found that the fungus 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 the 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 ofi
1913, although they had been sprayed in the usual way with
summer dilution lime-sulphur. On the other hand adjoinirg
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 where 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 Fameuse 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 Tolman trees were entirely free from injury.

THE EUROPEAN APPLE CANKER IN MAINE.

Observations made during the past season show that the
Furopean 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 whiwe
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 gainzd
entrance thereby.



52 AGRICULTURE OF MAINE.

The fungus associated with the cankers was easily isolated and
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
itflustrated in Bulletin 223 of this Station.

ORCHARD SPRAYING EXPERIMENTS IN IQI3,

The fourth series of experiments in orchard spraying wete
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 nor
so severe as was the case the previous season, some very inier-
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 or have not been fully
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
of lead paste to each 5o 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 proved 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



MAINE AGRICULTURAL EXPERIMENT STATION. I9I3. §3

leaves or 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 POTATO” 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 are
simply particles of closely adhering, black soil is farther
strengthened 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 soiis
all over New England and doubtless the same thing is true for
all potato growing sections of the country. While it has been
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 localities.

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, particularly on Irish Cobblers.
It may be that this fungus is one of the factors responsible
for imperfect germination some seasons.

It is possible 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
ic 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, situate
anywhere on the parts below the surface of the soil. These
lesions start at the surface, are not so black as those produced
by blackleg, and do not invariably start from the base and
work upward as is the case with the latter disease. Badly
affected plants are either cut off and killed or have a stunted
. appearance, frequently showing leaf-roll or rosette characteris-
tics. Sometimes a stalk will be cut 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 appear
strong and thrifty till a few weeks before normal maturity.
Then, especially if a period of dry weather comes on, they wiil
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 potato 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
sunlight. Fifteen minutes exposure was sufficient to kill all of
the germs of the disease when spread out in a thin layer in a
culture dish. 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 formaldehyde 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 details
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 ¢lovers on scab infected ground 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
each 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 parasitic fungus which causes
the blight. Any application of a spray which only partially
or slightly meets these requirements must not be expected to
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 sv far it has not been possible in the past to entirely realize
it.

Some very cfficient traction sprayers have been developed
but to haul a 100 gallon tank of spray and supply pressure for
4 nozzles to each of 4 rows ori6 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
that it does point the way toward the next step in the improve-
ment of potato sprayers.

This sprayer was mounted on a pair of extra heavy wheels
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 was used for a tank. A 100 gallon tark 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 carrying 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 each side of the center, one being directed
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 leaves 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 groutid between the rows. This 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 andin 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-
oughly enough some experiments were planned and carried out
at Highmoor Farm last season. _

The field was planted with seed from a crop 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 appie
trees, while the remainder was left as an unsprayed check.
The first application was made soon after the first foliage
leaves 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 best 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 bordeaux mix-
ture and lime-sulphur were used, there being less than two-
tenths of one per cent of the pods affected on the sprayed plots.
It is important to note however that heavy applications of bor-
deaux 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 effects
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 plants, as shown by inocula-
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 coliec-
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 on
for some years, Dr. Lewis paying especial attention to the
pathogenicity 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 these cultures was turned over
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 determi-
nations made by the latter, 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 plants.
The following list gives an idea of the wide range of hosts
involved; Apple fruit, china aster, dent corn, flint corn, sweet
corn, 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 strains of organisms under consideration or practi-
cally all of those which were carefully studied. In all it was
found that only 11 species were represented in the entire col-
lection. ‘Ten of these proved to be species already described,
although 2 of the 10 were classed as new varieties and one
had been previously described as belonging to an entirely differ-
ent genus. This last, F. poe, 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 grass, 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 June grass, quack grass, redtop and
timothy were capable of causing the carnation disease while the
remaining strains of the same species did not do this, but so
far as discovered were identical with the first mentioned in
every other respect.

The final studies have shown that neither of the species
which are commonly associated with decay of apples in Maine
are identical with that which produces a similar apple rot of
Europe. This work represents the first record of an apple
disease caused by any representative of the genus Fusarium
in America. This is somewhat remarkable as all of the strais
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 Fusarium
were isolated from decaying potatoes and z 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, all 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 pxi-
asite is by no means correct. At the same time, as has been
pointed out in connection with F. poe 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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