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DEPARTMENT OF AGRICULTURE.

To the Honorable Governor and Executive Council of Maine:

In compliance with chapter 204 of the Public Laws of 1901,
I hereby submit my eighth annual report as Commissioner of
Agriculture of the State of Maine, for the vear 1909.
A. W. GILMAN, Commissioner.
AUGUSTA, January 1, 1910.






ANNUAL REPORT OF THE COMMISSIONER OF
AGRICULTURE.

Substantial progress has heen made during the past year in
the various branches of the work of the Department. There
has been an increasing recognition of the importance of agri-
culture all over the country. The president’s Commission on
Country Life, and the results of its investigations, have given
an impetus to the betterment of rural conditions and the ad-
vancement of agricultural pursuits.

Prices for agricultural products have been well maintained,
and while the cost of production has necessarily been high, on
account of the high price of feeds, farm labor, etc., yet the intel-
ligent, progressive farmer has been able to secure a good mar-
gin of profit. The possibilities of farming, when conducted in
accordance with the most improved methods, have never been
more fully realized than at present.

There is no longer a lack of progress due to the isolation of
the farmer. The telephone and rural delivery place him in con-
nection with the world; the agricultural press, the Grange, the
farmers’ institutes and the many co-operative associations which
are now being formed, are keeping him in touch with the ad-
vanced knowledge in agricultural lines, and doing much to place
his work on a business basis. The farmer is becoming a man
of affairs in the state and the nation.

FARM CROPS.

The vield and quality of most farm crops was above the aver-
age. The hay crop of the State was materially reduced by the
drought of 1909 and the preceding season, but many of the
farmers had prepared somewhat for such an emergency by the
planting of supplementary crops, both for pasturage and for
winter feeding. The dry season was also unfavorable for the
corn crop. Some of the farmers who had selected early matur-
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ing varieties and given their corn fields special care and cultiva-
tion so as to preserve the moisture, raised exceedingly fine crops.
The corn crop of Maine is receiving more attention than for-
merly. The acreage was above the average this year, and indi-
cations warrant us in making the assertion that it will be much
larger next season. The fine exhibit of corn at the State Dairy
Conference held at Skowhegan in December is another evidence
of the increased interest that is being taken in this crop. The
demonstration in judging given by Prof. W. D. Hurd, and the
class in judging, were very instructive, and the further work
in this line which it is the intention to do at the next Conference,
will undoubtedly be productive of much good, in placing before
the farmers the ideal towards which they should work in the
growing of this crop, and furnishing the basis for intelligent
seed selection,

The acreage planted to potatoes exceeded that of any previous
year, and the yield was also above the average in most parts of
the State. In Aroostook County the unfavorable weather in
the fall caused some injury to the crop. From the time the early
varieties were placed upon the market until the close of the
year, potatoes have brought a good price and have been a profit-
able crop for the farmer.

OUR FRUIT INTEREST.

The apple crop of the State was light in most sections. There
is no branch of husbandry of so much importance that has re-
ceived so little attention from the average farmer as orcharding.
More attention has been given of late to the other industries,
and this has not kept pace with the changing conditions of the
times, The increased number of insect pests for the last few
years has made spraying essential. Neglect in pruning, spray-
ing, cultivating and {ertilizing is seen in all sections of the State.
There are a few orchards, however, in different sections, that
have had the best of care and are yielding some of the finest
fruit that is grown anywhere in this country.

The Department of Agriculture was fortunate in securing for
the farmers’ institutes this fall, the services of a speaker who
had been connected with institute work in the apple growing
sections of the West. He made a comparison of the amount of
care and attention that the orchards in those states were receiv-
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ing with that given to the Maine orchards, showing that the
western orchards are given a great deal more attention. If the
orchards of this State were receiving the same care, orchard-
ing in Maine would be as successful and profitable as in any
other part of the country. As a result of these lectures, and of
the interest awakened by the New England Fruit Show and by
the prize which Mr. James ]J. H. Gregory has offered to the
State in the interest of better fruit, many of the orchardists have
taken new courage along this line of work, and there is a pro-
nounced revival of interest in this industry. The possibilities
in orcharding have never been realized by the Maine farmer.
In this, as in other branches of farming, it is largely the man
behind the tree that produces the result.

The value of organization in this industry is also beginning
to be realized. A fruit growers’ association which has been
organized by the farmers in Oxford County is doing very help-
ful work. Steps have already been taken for the organization of
the Kennebec Valley Fruit Growers’ Association, and it is hoped
that the work may be extended much farther the coming year.
It is the intention of the Department to encourage and assist in
the formation of these associations as far as time and funds will
permit.

THE GYPSY AND BROWN-TAIL MOTHS.

The funds of the State for the extermination of the gypsy
moth have been expended along the line of the work done by
the United States Department. Consultation has been frequent-
ly held with the field agent of the government and the field
agent for Maine, and the agent of the general government has
assured us that we are doing as efficient work in the extermina-
tion of the gypsy moth as is being done in any of the infested
states. The State is very fortunate in having for its field agent
such an able, energetic man as Capt. E. E. Philbrook of Port-
land, whose report of the gvpsy moth work will be found in
another part of this volume.

The active work of suppressing the brown-tail moth is being
done by the municipalities and the individual owners of fruit
and shade trees, as the law requires. The cities and towns in
the infested sections are manifesting a great interest in this
work. They have taken it up in a syvstematic wav, and the
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owners of real estate in most instances are co-operating with the
officials in using their utmost efforts to exterminate this pest.

NURSERY INSPECTION.

The nurseries of the State have been inspected and certifi-
cates granted, in accordance with the law. The amendments to
the law relating to nursery stock, passed by the last legislature,
requiring the licensing of agents and authorizing the State En-
tomologist to inspect stock coming into the State, have been of
assistance in preventing the introduction of dangerous insect
pests. Many orchards have also been inspected, and informa-
tion given, not only in regard to the suppression of insect pests,
but also in relation to the general care and treatment of the
trees. This work has heen faithfully prosecuted by the State
Entomologist, Prof. E. F. Hitchings, whose comprehensive re-
port, embracing the nursery and orchard inspection and the
general insect situation, will appear farther on.

LIVE STOCK AND DAIRY INTERESTS.

We regret that our farmers have not awakened to the full
importance of the live stock industry. With a better selection
of animals and more intelligent {eeding, stock raising would
show a balance on the right side. The number of farm animals
should be increasing, but the returns from the local assessors to
the State Board of Assessors show a decrease in most classes.
The short hay crop occasioned by the drought of the past two
years has undoubtedly had much to do with the depreciation in
the number of cattle. The stock raisers must make a special
effort to raise more forage crops. There should be more inten-
sive cultivation and a better fertilization of the grass fields, so
that a larger crop may be produced, thus making it possible to
keep more farm animals. The crops of the farmer are largely
the measurement of the wealth that he is producing.

Dairying has always been one of the leading industries of
Maine. The farmers the past year have manifested an increased
interest in this branch of our agriculture. The cow test asso-
ciations that have been formed and are now in successful opera-
tion in many dairy sections of the State, informing the dairyman
of the individual value of each cow, have been a great stimulus
to the industry. Several breeders’ organizations have also been
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organized during the past year, which is a step in the direction
of better dairy stock for Maine. Much credit is due to the
State Dairy Instructor, Leon S. Merrill, for his ability and un-
tiring energy, in arousing an interest among the dairymen in
these associations. The impressive manner in which he has
addressed the dairymen, and his clear presentation of the sub-
ject, have led them to sce the value of co-operation in these jines.
The increase in the appropriation made by the last legislature,
by which it has been possible to extend this work, has been of
much benefit to the farmers. A detailed report of the cow test
associations and breeders’ associations which have been formed
during the past year will be found in the report of the In-
structor.

The legislature of 1900 imposed upen the Commissioner of
Agriculture the duty of investigating the dairy products of the
State, and as an aid to this investigation, required the registra-
tion of all dealers in milk with the Department. This Act be-
came a law July 3rd. Some time was spent in preparation for
this work, and in conferring with boards of health and local offi-
cers, before the active work of investigation began. During the
last three months of the year, many samples of milk and other
dairy products were taken by Mr. P. F. Skofield, Agent of the
Department, the analyses of which will be published, in com-
pliance with the law, in a Bulletin of the Dairy Division of the
Department, which will be issued in February, and the publica-
tion of which will be continued quarterly. This work will pro-
tect a large number of consumers of dairy products, and also
benefit the dairy interests of the State, in protecting the honest
dairyman from the man who sells a dishonest product.

FARMERS  INSTITUTES.

The farmers’ institute has been an important factor in the
development of our ariculture. It has furnished a special
amount of agricultural knowledge and reached a certain portion
of the farmers who get but little public instruction save this.
The interest in these institutes is increasing. The average farm-
er is more intelligent than in former years and more ready to
take advantage of the instruction received. During the past
two or three vears the meetings have been more largely attended
than formerly. It has been the intention of the Department to
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hold these institutes in every agricultural section of the State,
so that the farmers living in the more remote sections should re-
ceive their part of the benefits to be derived from the appropria-
tion. In the rural districts the population is scattered and the
attendance is small, but the people come for the purpose of re-
ceiving instruction and justice demands that these sections
should receive their proportional number.

The farmers are demanding the best agricultural speakers in
the country, and it has been the policy of the State for a long
time to secure the best speakers possible. As a rule these in-
stitutes are addressed only by the most practical, successful
farmers, as well as scientific agriculturists, men who from
their personal experiences can impress upon the farmers the
importance of intelligent, progressive work. These are largely
men who come fresh from the farm and have made a success
of their farming, and they are also thoroughly trained men

who can present their subjects in a clear, concise and convincing
manner.

The Agricultural College and the Experiment Station for
many yvears have been ready to assist us by furnishing some of
their most practical workers in agriculture.

Forty-seven regular farmers’ institutes have been held as fol-
lows: Nov. 1, Calais; Nov. 2, Columbia; Nov. 3, Milbridge;
Nov. 5, Washburn; Nov, 6, Caribou, Nov. 9, West Eden; Nov.
10, Orland ; Nov. 11, North Bradford; Nov. 12, Plymouth ; Nov.
13, Orono; Nov. 15, Monson; Nov. 16, South Sangerville; Nov.
17, Clinton; Nov. 18, East Vassalboro; Nov. 19, Albion; Nov.
20, Liberty ; Nov. z2, Lincolnville; Nov. 23, North Haven; Nov.
24, North Warren: Nov. 26, Bristol Milis; Nov. 27, South
Newcastle; Nov. 29, Jefferson; Dec. 3, Harmony; Dec. 4, Fair-
field Center; Dec. 6, Berry Mills; Dec. 7, North Jav; Dec. 7,
evening, Wilton; Dec. 8, Temple; Dec. 8, evening, Farmington ;
Dec. 9, Wales; Dec. 10, Durham; Dec. 11, West Minot; Dec.
13, North Buckfield; Dec. 14, Andover; Dec. 15, West Paris;
Dec. 16, New Meadows, Brunswick; Dec. 17, South Bridgton;
Dec. 18, Intervale; Dec. 20, Limerick ; Dec. 21, Lebanon; Dec.
22, Kennebunkport: Dec. 23, Woolwich; Dec. 27, Eliot; Dec.
28, Alewive: Dec. za, Hollis; Dec. 30, Pownal Center; Dec.
37, Cornich.
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In addition to the above, speakers have been furnished by the
Department for 61 meetings of granges and other agricultural
organizations.

The following are some of the speakers who have addressed
the institutes: John Jeannin, Jr., West Sand Lake, N. Y.; Cal-
vin J. Huson, Penn Yan, N. Y.; Lowell Roudebush, New Rich-
mond, Ohio; Prof. J. W. Sanborn, Gilmanton, N. H.; Prof. V.
R. Gardner, Orono, Maine; Prof. P. A, Campbell, Orono; John
A. Roberts, Norway; D. H. Knowlton, Farmington; B. W.
McKeen, Fryeburg; E. P. Mayo, Waterville; Dr. G. M.
Twitchell, Auburn; Prof. E. F. Hitchings, Waterville.

AGRICULTURAL SOCIETIES.

There has certainly been a marked improvement in the fairs
of the State. The educational features have been more pro-
nounced, and the special attractions and midways have been less
conspicuous. The returns show that a larger amount of agri-
cultural products were exhibited than usual, and presented in a
more inviting manner. There were never before so many of the
essential farm implements on exhibition and in such prominent
places, at the fairs in the different sections of the State. The
stock in most cases was in fine condition and a large amount
was exhibited. Large numbers of thoroughbred animals were
exhibited, representing practically all of the breeds in the State.

The following figures show the business of these societies in

1909

Number of horses and colts exhibited, 2,058
Number of neat cattle exhibited, 7,534
Number of sheep exhibited, 1,743
Number of swine exhibited, 489
Number of poultry (coops) exhibited, 8,466
Amount of premiums and gratuities awarded, $43,744.35
Amount of trotting purses, $30,874.03
Per cent. of premiums and gratuities to total awards, 58

&
SEED IMPROVEMENT.

One of the wisest acts of the legislature of 1909 was the ap-
propriation of a small sum which could be used to promote
increased productien of farm crops through the selection, grow-
ing and dissemination of superior strains of seeds. The work
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of seed improvement by selection and breeding is one that has
been much neglected. Three principal factors determine largely
the value of any cultivated crop, namely, yield, quality and
adaptation to climate and soil. Breeding for strains which will
be superior in these points is a matter of much importance. Be-
lieving that co-operation in this work will be productive of good
results, it is the plan of the Department in the near future to or-
ganize seed improvement associations and in every way possible
encourage the selection and breeding of better seed. It is our
purpose to organize an association which will cover the entire
State, and it is hoped that many of the farmers in every section
of the State will join in this movement, so that a State wide in-
terest can be awakened. In every section attention will be given
to some of the crops that are especially adapted to that portion
of the State, all sections receiving their proportional part.

AGRICULTURAL STATISTICS.

One of the acts passed by the last legislature makes it the
duty of the Commissioner of Agriculture to gather statistics of
information concerning agriculture and publish the same annual-
ly. Work in this line was begun in August, agents being sent
to the different towns in the State, to secure statistics in relation
to farm crops and gneral farm conditions. Up to the end of
the year about thirteen counties had been covered. The work
will be continued until every town in the State has been visited,
and the results will be published some time during the coming
year. The information thus obtained will enable the Depart-
ment to reply to many inquiries that are continually being re-
ceived, and will make available much valuable information re-
garding the resources and productions of Maine which will
assist materially in the advancement of our state and the pro-
motion of its agriculture.

AGRICULTURAL EDUCATION.

President Roosevelt’s message to Congress, in which he urged
the conservation of the natural resources of the country, stirred
the people from the Atlantic to the Pacific. The greatest nat-
ural resources of the State of Maine, or, in fact, of the country
at large, are the boys and girls who are brought up on our
farms, and the best opportunity which the state can offer them
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will consist in the establishment of agricultural and industrial
schools in the rural sections. Agriculture is a subject that can
and should be taught also in the common and secondary schools.
Ex-Governor Hoard of Wisconsin says: “Our common schools
recruit the academy, the college and the university and they in
turn recruit every profession but farming. Our young men
flee to the towns and cities because we have educated them to
do s0.”

That teachers are not prepared to give proper instruction in
agriculture is no apology for its elimination from the course of
study. Teachers must be encouraged to prepare for agricul-
tural and industrial teaching. An advance in their salaries to
enable them to prepare for the teaching of nature studies and ele-
mentary agriculture, will do much towards solving the problem
of the teacher. One of the superintendents of the public schools
in Hlinois says of agriculture as a study: “No other teaching
squares more nicely with accepted pedagogical ideas. It deals
with those things with which the farm child is already familiar.
It is largely a training of the senses. It enters consciousness
by every avenue of the soul,—hearing, seeing, tasting, smeliing,
feeling. It deals with things and not with words alone. It
relates to what is near and not to that which is afar. TIts les-
sons are on the lawn, in the tree tops, in the shower and by the
roadside. It does not deal with abstractions, but with concrete,
living, growing things, with the flowers and plants, and colts
and lambs, and birds that are growing with the child.”

The main purpose of education is the training and quickening
of the faculties of observation and reasoning, and the study of
agriculture is as well adapted to the attainment of that purpose
as any other. The French Minister of Education says: “In-
struction in the elementary principles of agriculture, such as can
properly be included in the program of primary schools, ought
to be addressed less to the memory than to the intelligence of
the children. It should he based on observation of the everyday
facts of rural life, and on a system of simple experiments appro-
priate to the resources of the school, and calculated to bring out
clearly the fundamental scientific principles underlying the most
important agricultural operations. Above all, the pupils of the
primary school should be taught the reasons for these opera-
tions and the explanations of the phenomena which accompany
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them. The mental exercise of discipline derived from such
studies is much greater than is usually accredited to them, as
the material for study is ever present, constantly stimulating the
mind to activity.”

The government has spent millions and millions of dollars
upon research and investigation, resulting in the collection of a
large amount of knowledge bearing directly upon practical and
scientific agriculture. In order for the State to receive the most
benefit from its investigations, these facts must be reduced to
school form and be added to the curriculum of studies in our
public schools.

Agriculture occupies a position of too great importance in the
economic affairs of this nation to be subordinated on any
grounds or for any reason whatever. The majority of the peo-
ple always have lived, and always will live, in the country. The
farming population is the “sheet anchor of the nation.”

PUBLICATIONS.

Requests for the annual report of the Department have been
very numerous during the past year, showing that the farmers
all over the State are becoming more anxious to secure the in-
formation contained in them. The usual bulletins have been
issued quarterly, and these are also in growing demand. The
number of pamphlets, circulars and leaflets of information in
various lines issued during the year has been considerably in ex-
cess of that of former years. The correspondence of the office
has also largely increased. The farmers are evidently getting
in closer touch with the Department and realizing that its pur-
pose is to serve them in every way possible.

We wish to acknowledge the assistance received from the
grange, the various agricultural organizations of the State and
the agricultural press. With all these forces working together

for the upbuilding of this great industry, much will be accom-
plished.



INSTITUTE PAPERS.

PLOWS AND PLOWING.
By Pror. J. W. Saxeporxw, Gilmanton, N. H.

Agriculture was first in point of time, and is the under girder
industry upon which all other industries are erected. The plow
is the primary implement of agriculture and since the beginning
of history has been its emblem. It preceded written history
and was at the very dawn of hieroglyphic records. Its develop-
ment has been continuous from its first crude forms until now,
and it is still in the process of evolution. Its progress has
been the measure of the progress of agriculture and through
agriculture the measure of all industrial progress and of course
of human progress. Macaulay in his brilliant history of Eng-
land made good roads the most important of human inventions,
“the printing press and the alphabet alone excepted.” But with-
out the plow, or that for which it stands, the human family
would have remained motionless.

Even in this generation Mexicans on favorable soils plant
corn with the peaked stick. The practice can be seen among
races low in the order of development. This implement pre-
ceded the plow proper and was used as its substitute. But early
in the dawn of progress when man was passing from the noma-
dic to the settled agricultural life, the crooked limb was drawn
through the soil by women. On ancient coins and works of art
evolving plows were depicted with women as the draft animals.
The earliest reference to plowing is found in the book of Job,
and mentions oxen as the propelling force. Oxen were largely
used for this purpose by the more advanced of the nations of
the earlier civilization,

The importance of the plow has not escaped the attention of
thoughtful minds in the various stages of man’s progress. Our
God ordered Adam out of the Garden of Eden to “till” the soil
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and ordered his first steps. The patron God of Egyptian agri-
culture, Osiris, is represented with a plow hung over his shoul-
ders.  Ceres, the Greek Goddess, first taught Triptolemus the
art of plowing, on the plains of Thessaly. This prestige given
to the plow and to agriculture in early religious thought was
supplemented by honors from kings and others of the great
among men. In China it is an old and stately custom for the
King and the more exalted of the state officials to repair annual-
Iy to the sacred field and trace a furrow, and after it to offer sac-
rifice on an altar of earth. This example is followed by princes
and ministers and by governors of the provinces. This kingly
attitude was common in earlier days and represented the atti-
tude of great minds of the times and of succeeding times.
Roman emperors maintained this spirit. The glad return of
Cincinnatus to his plow from his several divorcements from it
to maintain his country’s existence, was a frame of mind com-
mon in the glorious days of Rome. When this spirit declined
and Rome entered upon its enfeebled era, Pliny, the.master ot
good writing, in noting the decline of Roman agriculture, says
of the better days: “What was the cause of all this abundance?
Was it because the ground was tilled by the hands of great gen-
erals, the earth delighting as was natural to be upturned by
laurel-crowned plowshares? Or was it because they laid out
their ridges with the same care that they marshalled battalions
and sowed them with the same skill that they won battles?”
Though not germane, 1 continue quotations from his elegant
passages: “Nowadays the same fields are given over to slaves
in chains and malefactors given over to penal servitude. on
whose brow there is a brand. Earth is not deaf to our prayers.
We give her the name of mother; culture is what we call the
pains we bestow upon her. But can we be surprised if she ren-
der not to slaves the recompense she paid to generals?” Pliny
was quite right. Only those who have intelligence and direct
personal interest in the soil can best get its bounty. But the
spirit of Pliny did not wholly die with the Roman empire. Later
the great Charlemagne exhibited it and succeeding great minds
continued it. Thomas Jefferson while coaching through Europe
in his several trips was wont to stop his coach and repair to
fields to study plows and plowing. Later he became the first
to apply mathematical principles in the construction of plows.
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Timothy Pickering, Daniel Webster who invented the big plow,
and other Anierican statesmen were students of the plow. Dur-
ing a crisis in castern affairs, when the spectre of war loomed
up, Premier Salisbury was found by agitated parties in his lab-
oratory studying the problem of electricity as applied to plow-
ing. Thoughtful men turn instinctively to the progress of the
plow as emblematical of the progress of agriculture and of man-
kind.

Fig. 1. Plow held by Job.

THE FIRST PLOW.

The peaked stick, with which on fat, soft soils seeds were dib-
bled in and covered with the foot, preceded the plow proper. - It
was used, however, as a substitute implement to accomplish the
end for which the plow is designed. The A shaped implenient,
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Fig. 2. Ancient Egyptian Plow.
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with one arm longer than the other for use as a handle for strik-
ing or even dragging through the soil, followed as a stage of
progress. It was bound tcgether by a cross-tie to prevent
breakage. This implement, it is held, suggested the A of our
alphabet, so that, at least in part, this alphabet is of farm origin.

Fig. 4. Later Roman Plow

A few types of plows, tracing back at least 2,000 years before
Christ in some countries—and as yet they are but little modified
—are here shown. In China, Japan, India and the most of Asia,
and in parts of Europe and some countries of this hemisphere,
wooden plows are in quite common use. While anticipating
following material at this point, I may note that the wooden
plow with iron strapping did not wholly disappear from Ameri-
can use until little over half a century ago. I have seen as
late as the last of the fifties the awkward old wooden plow with
its iron strappings in use in road making, where a stout plow
was required.
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In the earliest civilization, the Egyptian, the plow made little
progress, owing to the very favorable soil of the Nile Valley, its
silt being easily penetrated and requiring little depth of tillage.
Before the dawn of the Christian era the Greeks and Roruans
had overlaid the points of their plows with iron, merely to save
wear. Not having the advantage of cast iron, the plows as well
as other implements were restricted in their development.

Fig. 5. Hindoo Plow centuries in use.

The Jews in early times, quite as early or earlier than others,
tipped their wooden plows with iron, using this iron in the
stress of war for the production of swords. The Jewish seer in
his prophetic vision or in the longing of his soul for the calmer
times when strife of man shall cease, saw the period when
swords should be beaten into plowshares. This in its way typi-
fies the best application that man can make of the energies
wasted in war, and is a notable tribute to the place the plow
holds in human affairs.

Fig. 6. Modern Egyptian Plow.
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At the zenith of the Roman power the plow was carried to its
highest point of development prior to the 15th century and the
printing press. The wooden plows of Roman farmers were
hewed on one side to push the earth laterally.

Fig. 7. Chinese Plow.

Plows were made of pieces coming together at the point, for
the purpose of double lateral pressure. Handles, unknown in
earlier times, became a common adjunct to the plow. Plows
with one and two wheels, and it is said with three, were made,
but those shown were applied at the end of the heam nearest to
the draft point. Although the Roman plow, the best of the
past ages, had many forms, yet it lacked most of the essentials
of a plow, as we now perceive, in the way of conveniences. It
had some advantages in draft adjustment and breadth of fur-
row, but markedly and fatally it had not as yet anywhere in the
ancient world reached the mould-board and the inversion of the
furrow. It scratched the soil, pushed it one side and ridged
land, but fell short of soil inversion.

Fig. 8. English Plow of Fifteenth Century.
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For the thousand years of the dark ages, or from the 6th to
the 15th century, the plow for the most part retrograded. It
was discouraged by the unstable order of events. It gathered
some encouragement under Charlemagne in France. So far as
I am informed, the plow in his reign for the first time had the
regal privilege of being drawn by the horse, an animal that had
been bred for the noble purpose of war and not to be degraded

o M
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Fig. 9. Mexican Plow.

by servile service save as he ministered to royalty and wealth
for their limited land travel. From the fifteenth to nearly the
close of the nineteenth century, the plow made little growth
beyond the better types of Roman plows of 1,500 years before.
Wheels under beams were more freely used. Iron points over
wood and sometimes strips of iron on the so-called mould-
boards were used. But the inverting mould-board had not as
yet appeared. A sample plow of Southern France belonging to

Fig. 10. Early Eighteenth Century Plow; covered with sheet iron.
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the seventeenth century had reached approximately the point of
inversion. The Flanders plow approached it. Over the mould-
board was spread sheet iron nearly complete.

These plows were the product of the farmer or a nearby
smithy and varied with the skill of the maker. Those of special
merit disappeared with the hands that wrought them.

The reader has noted from the cuts used, the crude methods
of attaching the power that drew the plows. When drawn by
women ropes of various origin, including twisted sticks, were
used, or more often the beam of the stick from which the plow
was made extended to the length required, with projecting pins
or branches for handles. When drawn by oxen, aside from the
methods shown, the beams of the plows were attached to a cross-
stick which in its turn was fastened to the base of the horns so
that it was pushed from the neck rather than drawn from the
shoulders.

The Irish plowman down to recent times often drew the plow
from the tails of horses. This practice was closed out by the
interference of the British Parliament, which method was re-
garded as an oppression.

Fig. 11 Small’s First Cast Plow.

THE CAST IRON PLOW.

Tt is said that if vou scratch the skin of a very successful man
vou will reveal a Scotchman. James Small, a Scotchman, about
1763 as I recall from memory, invented the first cast iron plow.
In 1776 J. A. Ransom invented cast iron points. Ignorance and
prejudice failed to appreciate these plows and they did not for a
long period come into any extended use. They, however, as-
sumed such moment that a committec of the British Parliament
investigated Small’s plow and its work and reported, “We be
of one mind that it doth poison the soil.” Possibly the commit-
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tee’s mind was poisoned by the objection of everywhere present
makers of the ancient plows with their vested rights. But it is
noteworthy that a committee of a Pennsylvania Farmers’ Club
in the early part of the next century made a similar investiga-
tion of the American cast iron plow and its work, and reported
unanimously against it, or that it “makes the weeds grow.” It
was in 1796 that Jefferson announced the conclusions of his
long mathematical study of plow construction, laying out the
mould board on geometrical lines. It was a stunt affair whose
height was twice its width at the base, which was nine inches.
It was only two feet long, with an overhang for the mould-
board of but 11%4 per cent. But it was the parent of the invert-
ing mould-board, for which the world had for long ages waited.
Charles Newbold cast the first American plow in one solid piece.

/i

Fig. 12. Newbold’s Cast Plow.

It broke in an orchard and closed its career at a cost to the in-
ventor of $30,000. J. Stanton Gould, an able writer upon
whom I draw heavily for the history of American plows and for
cuts, credits Jefferson with the discovery of straight lines from
the base to the top of the mould-board as the proper form; and
English inventors made plows with straight transverse lines
meeting in zero point, while vertical lines varied to fit soils,
straight for loams, convex for clays and concave for sands, the
latter not requiring the pulverizing or rather the opening or
cracking effect of clay soil plows. In 1804 Daniel Peacock cast
a plow in two parts with a third part of the wrought point. Gid-
eon Wells in 1818, observing that previous plows were n the
center, cast the mould board on spherical lines. In 1820 Tim-
othy Pickering, the American statesman, overcame another fault,
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that of holding dirt in the center of the concave boards. He
cast them with straight lines from front to rear. Nourse, the
same [ suppose who became famous in the Boston trade and
who had been a worker on old time plows, took hold of the Jef-
ferson plow, which was like all of its following inventions too
stunt, failing to turn well.  He beat out a pattern in lead empiri-
cally, though following Jefferson. By 1841 he sold 25,000 an-
nually and for the first time the cast iron plow took hold sharply
of the public confidence and rapidly drove the wooden plow out
of existence.

Fig. 13. Nourse’s Plow.

I omitted to say that Jethro Wood in 1819 cast plows in sec-
tions. All lines from front to rear were transverse. He had
for a time {fair sales. During the same year Zadock Harris put
a small truck under the front of the beam, where the ancient
Romans and carly British farmers used two large wheels. An
important contribution was made by Means in 1817, who to
avoid the unsteady action of current plows, studied out the prob-
lem of center of draft and met it by inclining the land side :n.

Fig. 14. Holbrook Plow.
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The great Daniel Webster plow now at the New Hampshire
Agricultural College is well known to most New Englanders.
It is twelve feet long, landside four feet and breadth eighteen
inches. The share is 15 inches long. Governor Harvey, Web-
ster’s bosom friend, said that when he first held it in the vres-

Fig. 15. Webster’s Great Plow.

ence of his friends of public life invited for the occasion, for
the breaking of new rough land, he said: “When [ have hold
of the handles of my big plow in such a field as this with four
yoke of oxen to pull it through, and hear the roots crack and
sce the stumps go under the furrow out of sight and observe
the clean, mellowed surface of the plowed land, I feel more en-
thusiasm over my achicvement than comes from my encounters
in public life at Washington.” Such has been the inherent
attractiveness of agriculture through all times to the great whose

Fig. 16. Swivel Plow.

minds perceive the superiority of nature to art and to the formal
of life. With the Nourse Mason plows and later the IHolbrook
plows further improved, known to all old farmers, there cane so
close a type to the correct that invention while still concerned
with the ideal tock more varied form. Talents were applied to
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types of plows for all forms of soil, to plows for varying depth
and forms of furrows, for easy draft, long mould-board and
concave surfaces for sands and convex for clays, and those
designed for lap and for flat furrows. The subsoil plow was
exploited: To avoid the dead furrow of the land side and the
up and down hill run, the swivel plow was brought into exist-
ence in manifold forms. The sulky plow for one way, and then
successfully for two ways, followed. And now the steam vlow,
a cut of which is shown, of eight bottoms—and they are built
for more—carries, so it is claimed, 50 or more acres per day at
a great reduction of acre cost of plowing. The electric plow
now in experimental operation in Europe is the last step in ad-
vance, if advance it is.

Fig. 17. Sulky Plow.

It is not my intention to trace the evolution of the plows now
being evolved at this time. In all there had been when I last
noted it, a dozen or more years ago, some 15,000 inventions on
the plow. Their following would make my theme endless.
Those familiar with plows know of the economies introduced in
the way of ease of shifting the line of draft either laterally or
perpendicularly ; of the economes of sub-points; of the lightness
and comparative ease of draft of the modern plow; of the ef-
fictent and poetic side of the sulky plow; some of us of the
economy of the two-plow sulky plow; of the value of the sharp-
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er stcel plow points for ease of draft, and of many other perfec-
tions of the modern plow, all the product of our times. The
improvements of little over a generation far exceed those of all
previous time and very greatly economize the operations of agri-
culture. The growth of the plow keeps up with or preccdes
other industrial development.

THE UNSUCCESSFUL QUEST.

The success of spade husbandry in ancient and modern times
and now sometimes exemplified in gardening has led to a long
tireless hunt for the successful spading plow. The moral of
Aisop’s fable bearing upon good tillage like a star of promise
is still leading a quest for a successor to the plow of spading
propensities. Many implements have gone to the wall that were
to have settled the problem. Also many inventions have heen
made to lighten the draft of plows by substituting a wheel or
some other device to take the friction of the land side off the
bottom friction of the plow and to curtail that of the mould-
board. But the pressure of the wheels in the soil has added alt
that has been saved in friction, while complicating the plow.
Coulters of all forms have been added to lighten draft and to
perfect the inversion of the furrow. Of these T shall speak
later. Plow trucks are now being offered to steady the plow in
the hands of the plowman operating the non-sulky plow. These
are helpful and an economy to those not feeling ablc to possess
a sulky plow. They are attached to the heam and adjustable to
the several ends designed in plowing.

Many farmers have the mistaken idea that sulky plows are
not for rocky soils. It is on such soils that we find their ccon-
omy the greatest. Only the driver is required and the weight
of the plow holds the share to its work where often three men—
one at the beam-—would not be able to do half the work of the
sulky nor nearly as well. Their draft will be from 5 to 10%
greater than that of the walking plow, dependent upon the skill
in adjusting the center of draft right.

PLOWS IN ACTION.

Modern plow-makers, so far as I am informed, no longer fol-
low fixed mathematical rules laid down by any of the early stu-
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dents of the proper mechanical lines to follow. The early laws
laid down did much to bring out the proper form of mould-
boards. Dut the problem of varying soils, of pulverization in
plowing, of adhesion of certain‘soils to the mould-board, made it
necessary to modify strictly mechanical principles early laid
down. The ideal shape as seen by manufacturers, mechanical
principles aiding, is made and the idea embodied in the nlow
tried out. If not satisfactory the maker modifies the form until
the desired effect is secured in practice. Plows are modified by
wealthy firms for adaptation to the type of soils of sections mto
which they are sold and are very numerous in the shades of
their variations.

The dynamometer or draft measuring instrument has been
brought into use to determine the draft of plows, the relation
of depth of plowing to drait, the width of plowing to draft,
the influence of wrong adjustments as related to center of draft
on draft, draft with different forms of cutters, with or without
the small truck under the fore part of the beam, the drait of
sulky plows against walking plows and the different type of
plows against each other, and sundry other problems.

It has been held that trucks under the beam increase the draft,
not only because friction of the truck is involved, but because
those using trucks fail to have the center of draft right, thus
bringing often into play opposing forces. In every trial by the
writer with a modern and accurate dynamometer the draft was
increased in the absence of the truck. If the soil offered like
resistance at all points it would appear theoretically that plows
perfectly adjusted should “swim free” and draw easier without
the truck. But the soil presents a different condition and there
can be no doubt that even on a perfectly adjusted plow the truck
saves draft by about 10 to 15% as an average of personal trials.

European authorities and some American writers have held
that the keen steel cutting edge of the sword or coulter should
ease draft over the dull cutting edge of that part of the plow
that cuts the perpendicular line for its passage. Coulters add
another friction body and much of the time a double cutting of
the perpendicular side. The rolling cutter has champions that
favor it over the stationary coulter or knife. T have tried sev-
eral kinds and find that all of them add something like an aver-
age of 15% to draft.
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There is no certain or material difference in the draft of the
several kinds of cutting instruments. In rocky soils the rolling
cutter rises over rocks, lifts the plow and injures the furrow.
It makes a difference whether they are sharp and well adjusted.
When the plow does not follow the cleft made by the coulter a
second cutting must be made at a material loss.

In the west where steel shares are used and sharpened by the
local blacksmith the point is often dropped and the feather edge
is not kept a true line, or where the share is by any means put
out of proper shape the draft is increased. If such shares are
used in Maine they will be found when wrongly sharpened to
increase the draft and cause the plow to lose something of the
nice equilibrium of a well adjusted plow. These factors of loss
or gain are modified by the type of soil, as I found in trials in
Missouri and Utah.

Some there have been who have held that a deep furrow or a
broad one draws harder per square inch of soil turned. Gould
quotes European trials, showing that the draft of a plow is made
up of 5.8% friction on the mould-board, 15% on the bottom of
the furrow, 35% cutting the land side of the furrow and resist-
ance in cutting by the coulter and share is 42%. Now if a fur-
row 8 by 12 inches is cut, 72 square inches are turned, while one
18 by 8 inches turns 144 square inches. The length of the for-
mer cutting surface is 8 and 12 inches, or 20 inches, and that
of the latter is 26 inches. The large furrow involves the cut-
ting of but 30% more slice length while turning 100% more
soil. It is evident that inasmuch as the greater proportion of
the draft is caused by the cutting of the furrow, other things
‘being equal or nearly equal, the larger furrow must be cut with
less expenditure of force for a given amount of soil moved. My
trials showed that always, though the broad furrow must be
lifted higher than the narrow one, the large furrow handled an
inch of soil with the use of much less force. Thus:

A 16 inch furrow had a draft of 522 lbs. or 4.64 per square inch.
A 14 inch furrow had a draft of 499 lbs. or 5.09 per square inch.
A 12 inch furrow had a draft of 454 Ibs. or 5.40 per square inch.
A 10 inch furrow had a draft of 456 lbs. or 6.51 per square inch,
An 8 inch furrow had a draft of 405 1bs. or 7.30 per square inch.
The lesson of these data is clear. It requires less power to
plough an acre in broad furrows than it does in narrow furrows,
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and this saving is a very material one. But this saving is empha-
sized by the fact that it requires only two-thirds the time of men’s
labor to plow an acre of 18 inch furrows that it does of 12
inch furrows. The larger furrow may require the use of the
third horse. This will be an economy, as greater speed can be
made with three horses on an 18 inch furrow than on a 12
inch furrow since it requires less force per horse to handle it.

Objection is raised that narrow furrows for chemical and bio-
logical reasons are more productive than wider ones. This
matter I tried out in field crop test. In every trial in both Mis-
souri and Utah the broad furrow gave a better yield than the
narrow one, gaining about 2 bushels per acre of corn and 100
lbs. of fodder. Several reasons may he assigned speculatively
for this result, but just now I am dealing with another prob-
lem.

LINE OF DRATT.

The line of draft is a straight line drawn from the point of
center of resistance on the plow in the process of cutting and
turning a furrow to the point of attachment on the team draw-
ing it. When the plow is properly adjusted this line should
exactly touch the bridle without in the process of drawing the
plow in the least deflecting the beam. If it falls below the
bridle on application of the draft it will pull the beam down and
the plow will rise on its toe, compelling the plowman to bear
down on the handles to maintain the proper position of the plow
in the soil or the mould-board at the proper angle to the fur-
row to secure a well turned furrow. A few days of this sort
of effort tires the boys with the farm and gives a poor furrow.
Again, if the line of draft rises above the bridle it lifts the plow
so that it rides on its heel and compels a lifting action by the
plowman. If it passes either to the right or left of the clevis
the plow either takes land or shies from it. It is a prime essen-
tial to good and to easy plowing not only for the plowman but
for the team, that the line of draft be perfectly adjusted so that
the plow “swims free,” as it is termed. In this case on an even
soil the plow will often run alone, only requiring a steadying
hand to meet the deflecting action of rocks or spots of uneven re-
sistance,
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Modern plows have ampler provisions to meet the change of
line of draft by changing from tall to low horses, by the warp-
ing of wooden plow beams, by the change in the depth or the
width of the furrows, or by the warping of the poles of sulky
plows. The change of the relation of width to depth of plowing
requires readjustment of the line of draft. More bad plowing
and hard work for men and teams occur over failure to compre-
hend this problem of the line of draft than over any other deal-
ing with plowing. Operating through hired men I have found
this matter one of the most troublesome ones that I have had
to deal with, as a considerable changing of men and teams is
going on.

Some plowmen make of holding the plow so hard and forced
work that it has been assumed that the result is shown in the
draft. Tests in England seem to show that draft varies mate-
rially on change of plowmen. I made a test of this problem with
the following result: Plowman No. 1, draft 519 lbs; No. 2,
545; No. 3, 561; No. 4, 565. These results are not as marked
as those secured by Gould but are confirmatory of his results and
make it probable if not certain that a poor plowman is a burden
to the team.

Before dropping this very abbreviated presentation of the
problem in hand I will note a test by me of the relation of the
angle of draft to draft. The pull of the horse is at an angle
with the direction of the plow and of course involves loss of
force. The longer the distance of the point of draft from the
center of resistance on the plow the less the angle of draft and
the easier it is. On the usual hitch I found the draft to b2 5.3
lbs. per square inch of soil turned ; with chain 94 feet long, the
draft was 5.2 lbs.; with the draft chain 1324 feet long, draft
4.9 1bs. Tall horses close to the plow have a draft materially
harder than low horses at greater distance. While at the Ex-
position held at New Orleans I saw on the great Ames planta-
tion many teams plowing and each or most of them had the tugs
carried back towards the loins and suspended by straps dropping
to each side of the horse to suspend the tugs above the direct
line of draft, presumably to save the horse from stepping over
the tugs while turning the ends of the furrow, or rather to save
the indolent Negro drivers from handling the plow to obviate
this trouble. But it increased the draft very materially and
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created a downward thrust on the loins of the horse and resulted
in a badly moving plow that really increased the work of the
plowman. The manager of course acquiesced.

Proper width of furrows when sulky plows are used is secured
by shifting the angle of the plow beam to the line of direction of
plow with the horses. However it may appear theoretically, I
found in probably two hundred trials that an increase of draft
resulted.  So far as possible these plows should he so put up
and kept true as to line well with the movement of the team.

Another point of importance in use of the Sulky plow, a plow
that draws slightly harder than the walking plow, is found in
its increased weight over the walking plow. This weight does
not matter on level ground, since little more than friction of
the axle is involved. On uphill plowing the weight of the plow
makes a material difference in the draft. If to this is added the
weight of the driver, a decided increase of draft follows. On
going down hill draft may be decreased by the weight of the
driver. The driver should walk up hill and ride down hill.
When we consider that the draft of a plow on a timothy sward
for a furrow 7 x 14 inches is 500 pounds, and that the normal
horse power of a pair of horses is only about two-thirds of this,
it will be obvious that no extra load should be put upon horses
already under high tension. This draft also enforves the neces-
sity of the third horse in plowing sward land if the horses are to
follow plowing for any length of time. The problem of plow-
ing so far as draft is involved is an important one. I found
that a generally badly adjusted plow required 5o per cent. more
power than one nicely adjusted.

HOW TO PLOW.

I have already noted the economy of the broad furrow and
the strong team. Shall it be a lap furrow or a flat one? The
lap furrow is the popular one here and in Great Britain for the
heavier type of loams and clay loams. Better aeration and the
consequent increased bacterial activitv and direct oxidation re-
sult. This furrow contains air spaces between the laps that
induce, it is thought, circulation of air and depth of freezing,
and the disintegration of more frequent freezing in early and
late spring frosts. The question is one open to speculation save
as the trials above related carry direct weight. The lap fur-
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rows are subject to more waste by winds, and give at their lap-
ping edges freer opportunity for grass to grow between. It is
doubtful whether they induce air circulation, forming as the
spaces do sort of dead air chambers. On side hills and per-
haps on most soils these spaces facilitate drainage off of water
that otherwise would find storage in the soil. These dead air
spaces are opposed to depth of freezing and to the free return
of capillary moisture to the following crops. If defects these
are, the flat furrow in a measure reverses these defects, making
a closer connection with the soil below and aiding the freer cir-
culation to the soil below of air and water and avoiding some
of the drainage.

Shall the plow be used as a pulverizing instrument? Gould
makes the point that the early American inventors lost sight
of this important function of the plow and lays down principles
that should prevail in the construction of plows for the various
types of soil and for cracking open the furrows crosswise and
lengthwise. If the furrow board is constructed to make the
inverting furrow travel at sufficiently unlike rates of speed
whether lengthwise or crosswise the furrow crackles or parts
when it passes its degree of flexibility. This varies very much
with types of soils and Gould shows it to be in elastic clays
capable of a stretch of 7 inches without breaking, and for sands
not an inch. Other types of soils vary between these extremes.
Of course the object in cracking the soil in plowing is to admit
air for its decomposing effects. This pulverizing the soil with
the plow is, T believe, though not valueless, of over estimated
value, as if it was the end of tillage. Since we have learned that
plowed ground should be tilled immediately after plowing to
conserve the moisture, we in practice obliterate this falsely so-
called pulverization and break the mass of upturned soil into
more minute particles and level as we should the surface of the
ground. It has become a fair question whether for the little
and doubtful good accomplished we are justified in imposing the
increased draft on the team. This point is of some moment
since our plows are in the main drawn by one pair of horses,
imposing a draft of 30 to 50% more than the normal pulling
power of a pair of average horses. In looking over the several
types of plows that I have I do not notice that pulverization is
intended to be a prominent feature. The trade seems to de-

3
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mand plows of easy draft, the buyers evidently not caring for
this feature or not knowing of the principle involved.

Before passing from this subject I will remark what is ap-
parent to all, that for light and sandy soils a flat and compact
rather than a rent and open furrow is required. Such soils are
deficient in humus, have low water holding capacity and are
subject to rapid decomposition of their already deficient organic
matter. To further encourage decomposition by increasing the
movement of air in the soil by plowing calculated to open the
soil would be illogical. For such a soil the long mould-hoard
cylindrical in shape that gives a uniform movement of the fur-
row in its inversion, tending by its shape—a wedge—and pres-
sure of the plow to further compact, is the one to use. It results
in a flat furrow.

HOW DEEP TO PLOW.

Horace Greeley said: “Unless reason is a fool and mathe-
matics a lie deep plowing is better than shallow.” So men have
reasoned at fitful seasons for ages but more especially since
chemistry has shown that the elements of plant food abound to
the full depth of the soil. Why not use the resources of the soil
to the full depth of plant rooting and why not encourage roots
to go deeply by loosening the soil as deeply as possible. This
easy logic was the progenitor of the subsail plow, an instrument
that begins where the sod plow stops and merely stirs the soil
below without bringing it to the surface or inverting it. This
loosens the soil for roots, if roots will only be so considerate as
to occupy the space. Tt also, if reason does not err, increases the
water holding capacity of the subsoil. A trial in Missouri of
a subsoiled section against one unsubsoiled resulted in a crop of
corn that gave 56.1 bushels of corn, while the unsubsoiled gave
56.4 bushels. Likewise a two years average for rutabagas gave
100 pounds more for the unsubsoiled area. A review of many
trials at other points fails to reveal an average advantage for
the practice.

Roughly stated go per cent. of the weight of roots of plants
are found in the first 3 or 4 inches of soil and there they persist
in growing. I had occasion to test the weight of the roots of
most of our staple farm crops while connected with the Utah
Experiment Station for each inch of soil to the depth of 12
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inches. The results corroborated those of Kuropean investiga-
tion and were more radical. Roots nestle in the organic mate-
rials which are in greater abundance near the surface of the
soil and near the genial influence of the sun.

As the organic matter is richer near the surface and roots
grow there, what is the decisive advantage of deep plowing?

Plowing more than 6 or 7 inches deep, as will be seen by ahove
statement based on careful data, turns down the organic matter
upon which crops feed for their nitrogen to a depth to which
it is not natural for roots to penetrate and places at the surface
poorer soil for the struggling minute roots of young plants to
feed upon. The agricultural soil or root growing area is in a
narrow belt. As our New England crops are secured mainly
from the artificial supply of plant food and but little from the
natural supply of the soil, is it not logical to enrich mainly the
area that plants naturally occupy and make it friendly to roots
rather than to attempt to fatten a sub area unnecessary until
the surface soil reaches its maximum power to hold supplies of
fertility?

The proper depth of plowing will vary with the soil and the
crop. Light soils repel deep plowing and the diffusion of their
limited humus in a large area. A full discussion would lead
us into an extended field.

The few tests that I have made favor plowing to a moderate
depth, giving a greater yield for approximately 6 inches than
for 8 and 10 inches in depth of plowing. But results vary with
the crop and soil. In one test for grass the depth of plowing
varied from 2 to 10 inches deep increasing by 2 to 3 inches on
each passage down. One plat was thoroughly harrowed to the
depth of 2 inches in leu of plowing 2 inches, a depth difficult
to secure. The shallow tillage gave the best results.

The two years’ average resulted as follows :—

Harrowed 2 inches deep, 8160 lbs. hay.
Plowed 4 inches deep, 5346 lbs. hay.
Plowed 7 inches deep, 6067 lbs. hay.
Plowed 10 inches deep, 5734 lbs. hay.
The surface harrowing was made very thorough and with a

smoothing harrow since a deep running harrow would have
gone too deep.
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Was this result due to the organic matter being left on the
surface, or was it due to the fact that grass loves a compact
under soil, or was it due to the greater holding power of mois-
ture below, due to the fine dust mulch formed It was in part
due to these data that Mr. Clark’s famous grass experiments
took their well known turn, as I judge from private corre-
spondence. Ior the annuals for a two years average I obtained
the following figures :—

Deep plowing 8 and 10 inches, 41.1 bushels of corn and 1870
Ibs. fodder.

Shallow plowing 4 to 6 inches deep, 45.7 bushels and 2000 Ibs.
fodder.

Crop from harrowing the surface well, but 25.7 bushels corn
and 1530 lbs. of fodder. These data must not be relied upon
too much, for seasons, soils and crops give varied results.

In discussing the problem of depth of plowing as a means of
lightening and pulverizing the soil it is not to be overlooked
that water is between every particle of soil and that in its freez-
ing it expands and thrusts these particles still further apart and
more uniformly and completely than tillage can and that this
force operates every season. Soil will not fill the hole from
which it is taken. Tillage of under soil would doubtfully in-
crease its openness.

It has often occurred to me that our cutaway harrows might
be a partial substitute for the dream of inventors, the spading
plow, many of which have been invented but without successful
action. Trials with the dynamometer gave the following re-
sults of force required by the old process of plowing and har-
rowing and of cutting up alone with cutaway harrows. The
force required to fit the soil for corn crop by the cutaway har-
row alone was, when compared to plowing and harrowing as
8.77 1s to 8.03 or so far as the force required to fit the soil for
crops is concerned, taken from the unplowed ground nothing
was gained by cutting the plowing out. For some years for
non-stubble land I have fitted for oats and also for Hungarian
by the use of harrows alone. The result has been so far as
I can determine by the eye alone as successiul as combined har-
rowing and plowing and at a considerable gain of time. This
system has the advantage of opportunity of spreading the time
by single harrowings each week over some weeks of time. This
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enables the formation of frequent earth mulches that retain the
moisture to an especial degree. During the past dry season it
was especially satisfactory.

TIME TO PLOW.

This question, like each section covered by this talk, involves
material for a full lecture. 1 can only continue as thus far I
have continued, to make a mere cursory survey of a few points
involved. Fall plowing is advocated as a means of partial ex-
termination of Couch grass by the freezing of roots more ex-
posed than under the sod; as a means of securing more and
deeper frosts for pulverization; as a means of killing worms by
more freezing, those turned up in late plowing being so numbed
that they are caught before they seek shelter deeper down. If
early plowed, weeds may be destroyed, while by the same early
plowing soil decomposition may be secured, providing plant
food for the ensuing crops.

King has shown that fall plowing conserves soil moisture and
so plowed, more water is held to the soil than when spring
plowed. This is often a very material point and accounts for
the greater yields sometimes resulting from fall plowing and
yet not always appearing. Science offers further reasons for
fall plowing. Among them Prof. Johnson says of the kaolin of
clays, the material that binds in a glutinous way the particles of
moist clay, that frosts precipitate it. Schubler says that frost
throws the point of contact of the particles of fine clay further
apart and gives them better consistency.

Opposed to the advantages of fall plowing is the blowing off
of fine particles, the best of the soil, and the washing off of sim-
ilar materials. Furthermore, if some years needed moisture
is saved, in other years of excess the leaching becomes greater
and correspondingly more plant food is lost. But time forbids
the pursuit of the endless.

Tests are the final measure of values to farmers. I have
made several tests and others have. They are not as would be
expected for reasons half hinted at. Two years average for
corn for November plowing, Missouri climate, gave for fall
plowing 8,220 Ibs. and for spring plowing 7,010, total crop.
For carrots, fall plowing 15,166 1bs. and for spring plowing
14,010 lbs. Other trials that have come under my eye have
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favored fall plowing, and yet not all of them. Varying condi-
tions and crops demand varying methods of treatment. It is
the glory of farming that it is not a mathematical study that
may be managed on formulas. It demands brains, observing
powers of rare ability and keen faculties such as no other occu-
pation demands. The favorable climate, time, opportunity, and
the necessity of our brief seasons demand all of the fall plowing
possible. In the uncertainty that hangs over this question of
time, I seize upon every available opportunity to plow and ad-
vance the work. If at seemingly unseasonable time, then har-
rowing will conserve the moisture and destroy weeds. For
coming dry seasons the chances favor rather strongly fall
plowing.

PLOWING IN REFERENCE TO PHYSICAL CONDITION OF SOILS.

Sandy soils whose particles are somewhat uniform in size and
too open may be plowed when somewhat moist as they tend
under this condition to hang together and remain closer than
when dry plowed. Such soils should be plowed just before use
and be compacted, reducing the loss consequent upon too long
‘exposure to air circulation with unrestricted freedom, to the
loss of organic matter.

A distinctive quality of clays is their kaolin content, glutinous
when wet and as adhesive as hard glue when dry. This ma-
terial in this condition binds our heavy soils into clods hard to
fine.

Plowing clay loams and heavy loams when wet under the
Iriction of the mould-board glazes the furrow and open to dry-
ing is succeeded by cracking and lumping. Such soils never
fine well however much tilled. Plow them only when the par-
ticles will not retain the pressure of the fingers in fixed mechan-
ical condition and when the particles will roll on each other
freely. Loams and sandy loams are less sensitive to the time of
plowing but either extremes noted should be avoided.

WHY PLOW AT ALL.

We plow to secure the supremacy of the one desired plant; to
secure the aid of decomposing agencies of air and earth and
incidentally to retain soil moisture for the crop desired.
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Without understanding the why, the ancients and farmers of
all periods have known that tillage is manuring and that the
primary implement of tillage is the plow.

Columella’s sententious exaltation of plowing above manuring,
Hesiod’s, Virgil’s, and Pliny’s workings among the ancients,
later Tull’s and among moderns, Mechi’s, Roberts’ and others’
eulogiums on good plowing show the deep appreciation of the
importance of “speeding the plow.” New England plows but
10 to 15 per cent. of its area while the west turns 85 to go per
cent. of its arable area. Various European countries stir from
50 per cent. to the main body of the available tillage land. (rass
with its thick spires forms dead air spaces that reduce to the
minimum the circulation of air through the soil. Once broken
. there comes a revolution in this respect as has been abundantly
verified.

The moving air brings with it the carbon dioxide, oxygen
and other agents that bring about directly soil decomposition or
indirectly set in play bacterial growths and decompositions that
add immensely to the amount of available plant food supplied
by the soil as compared with sod covered land.

Sturtevant took from his lvsimeters under sod land drainage
water to the amount of 40.38 tons per acre; under bare soil
009.59 tons, and under stirred bare soil 1,241.54. In this drain-
age was found at the rate of 0.30 Ibs. of nitrogen in the water
from sod land per acre, 218.7 Ibs. from the bare soil and 218.2
from the tilled soil. Over 600 times as much nitrogen formed
in the bare soil as was formed from sod land. Increased circu-
lating air becomes under tillage what has poetically been
called the “Tooth of time” that eats away inscriptions on tomb-
stones and resolves iron into dust.

Let us keep by more of the plow the open door to the friend-
Iy work of these agencies. I might multiply illustrations of sim-
ilar character. It was these agencies that in 1g years cut out
of the prairie soil of Minnesota nearly one-half of the 16,000
Ihs. of nitrogen that in its virgin state it contained and did it by
the process of annual tillage. Plowing is manuring and plow-
ing is one of the cheapest sources of fertilization. Oversped in
the west it has become a foe to the conservation of fertility. It
must be guided by trained intellects. These alternate tillage
with cover crops.
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PORK PRODUCTION.
By Carvin J. Huson, Penn Yan, N. Y.

I fear that the subject on which I am to speak for a little time
may not prove of interest to all of this audience.

For some reason, not easily explained perhaps, swine seem
always to have occupied the very lowest place in the affections
of mankind of all our domestic animals; and the occupation of
the swineherd has during all the years of the past and in every
land been regarded as one of the lowliest of employments.

As long ago as when the prodigal son, who took his patrimony
and started out to see the world so full of hope, had squandered
all he possessed, to illustrate the dire distress and abject poverty
of the situation to which he had brought himself, it is recorded
that he hired himself out to tend a herd of swine.

It is recorded in Holy Writ that when the great Teacher was
upon the earth, and cast out the devils from the suffering man,
they took possession of a herd of swine feeding in a field afar
off. And even to this day some of us may at times feel that we
have reason to believe that we may have in our herds some
lineal descendants of that famous devil-possessed herd ; but such
can hardly be the case, as we read a little further on in the same
high authority that after the devils possessed them, they rushed
violently down a steep hill into the sea, and all were drowned, so
left no descendants to trouble us.

The swine of to-day, however, bear but a slight resemblance
to those of that remote period. By a process of evolution and
elimination, by the application of the principal of the survival
of the fittest, in the hands of the careful and painstaking hreed-
er, they have attained as high a degree of perfection as any of
our domestic animals, and are doing their full share towards
promoting the prosperity of the agricultural interests of this
country.

And vet, in spite of this fact, there are many of us, particu-
larly here in the East, who still regard swine as a sort of neces-
sary evil on our farms, kept for the purpose of replenishing the
family pork barrel once a year and consuming such farm prod-
ucts as have no commercial value and might otherwise be whol-
ly wasted.
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It is rare indeed to find a farmer who gives to his pigs the
same intelligent care and attention he gives to his horses, or his
cows or his sheep, yet there is no animal that responds so qutick-
ly to good treatment and generous feeding as the lowly and
despised pig, or that will degenerate as rapidly if neglected ‘or
poorly fed.

Those of us who have not kept in close touch with the subject
have but a very general idea of the magnitude of the swine
industry in this country.

We all know in a general way, of course, that there are sev-
eral million more pigs in America than sheep, and when we stop
to consider that a pig multiplies at least ten times as rapidly as a
sheep, we begin to get some definite idea of the vast multitude
born into the world every year.

There are slaughtered for commercial pork purposes alone in
this country on an average more than one hundred thousand
pigs every working day, and there is being paid to the farmers
for this vast product at least one and one-half million doilars
every day in the year. And this does not include the unnum-
bered thousands killed on the farm for the home consumption
or the local market.

The swine industry has developed into one of the largest and
most profitable branches of animal husbandry.

The great bulk of our pork and lard and other pork products
comes from the middle West; that favored section of our coun-
try known as the “Corn DBelt,” where land values have been
steadily advancing vear after year while ours here in the east,
excepting in some favored spot, have been standing still or going
backward ; that section where the farmers are generally as pros-
perous as in any portion of our entire country. The farmers of
the Corn Belt do not, however, owe their prosperity solely to the
fact that they are able to produce such tremendous crops of
corn, but the prosperity of that section is due, in some measure
at least, to the fact that year after year a considerable portion
of their corn crop is incarcerated in the form of pork and lard as
the finished product.

T am not here to argue that we should undertake the produc-
tion of pork on anything like the scale or in the manner prac-
ticed in the section to which I have referred, for I do not think
that it would be practical or generally successful. Nor am I
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here to say that we should keep less cows and sheep and more
logs, for T believe in cows and sheep and think we should have
more of them on our farms.

I am here rather to suggest to you, and to give the reasons
for the suggestion so far as I may be able, that there is scarcely
a farmer in all this eastern country so situated but that he can
add materially to his income, without greatly increasing his
cares or labors, by the intelligent production of pork, in a mod-
erate way and as a side line on his farm.

The farmers of this State produce but a small percentage of
the pork and lard consumed by the people of the State. And
this is true not only of the great State of Maine, but of all of
the eastern and middle states as well, including the State of
New York.

In view of the largely increasing demand from year to year
for all kinds of pork products; in view of the continued high
prices paid for such products, is it not the part of wisdom and
good business judgment for the farmers here in the east to
greatly increase their production of pork and be able at least to
supply the local demand right here at home?

There is a very noticeable tendency on the part of the farm-
ers in nearly cvery section of the country to become specialists,
that is, to devote their time and energies to the development of
some single crop, the crop that experience has shown is best
adapted to the soil, the climate and conditions of that particular
locality.

And the products of our farms have been and are being very
largely increased by this process, but there is in some sections
a tendency, perhaps, to carry this idea to a dangerous extreme.
When a man ascertains after years of experiment and trial, the
crop that will yield the largest amount and give him the best
returns in dollars and cents, it is the part of good business judg-
ment to make the production of that crop the leading feature of
his farming operations, yet it may well be doubted whether it
is the part of prudence to carry that principle to the extreme of
risking our entire farming operations on the hazard of a single
crop.

Would it not provide an element of safety and stability if we
grouped about our principal money crop those things that could
. be produced on our farms to advantage, not to such an extent
or in such quantities as would at all interfere with the produc-
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tion of our principal crop, as a dependence and production in
case disaster should ever come to the crop upon which we prin-
cipally rely? '

It is the history of every agricultural country, that animal
husbandry must enter into the farming operations of the people
if the fertility of the soil is to be preserved and handed down
to the succeeding generations with its productiveness unim-
paired.

Swine husbandry presents some advantages over other
branches of animal husbandry, not only as a means of quickly
increasing the revenue from the farm, but also as a means of -
conserving soil fertility and building up and restoring depleted
soils.

Pork production appeals strongly to the man of limited
means, whose situation is such that he can invest but a small
amount in breeding stock and desires quick return.

A man may invest from twenty-five to fifty dollars in a single
brood sow and in eight or nine months thereafter put on the
market a ton of pork worth at the present prices two hundred
and ffty dollars,

Right here in the east we have the best market for our pork
products to be found anywhere in this whole country. Our
great cities and manufacturing towns, now drawing their sup-
ply almost entirely from the West, will ever provide a splendid
local market for all we can produce at satisfactory prices.

Pork in some of its various forms will always remain the chief
meat diet of those who work with their hands, for it has been
demonstrated by our scientific men that there is more muscle-
making energy in a pound of well made pork than in a pound of
either beef or mutton.

The attractive manner in which pork and pork products are
put on the market by the great packing houses of the country
has done much to popularize it among all classes and greatly in-
crease the consumption. So it will be seen that the swine in-
dustry stands on a very firm foundation and is doing its full
share towards increasing the wealth and promoting the general
prosperity of the country.

To succeed in swine raising one must give attention to those
little matters of detail, so necessary to success in any branch of
animal husbandry, and so easily overlooked or neglected because
they seem so small and trivial.
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If the farmers of the castern states should give their swine the
same intelligent care and attention they give their horses, their
cows and their sheep, first in their selection, second in their
breeding and third in their feeding, the lowly and despised pig
would do the rest, and he would soon occupy his proper place
on our farms, and the swine industry would receive a great
impetus.

To succeed with swine, as with other animals, we must start
with good stock ; not that they need be high priced fancy stock,
for these are ofttimes sadly disappointing; but they should be
bred on such lines as to be able to reproduce themselves with
fidelity. A man may exercise intelligent care in the selection
of his dairy cows and in his breeding ewes and be quite indiffer-
ent in the selection of his swine. In these days when every
man is striving for the best, there is no place anywhere for the
scrubs or mongrels of any breed of animals. Thev are heing
weeded out of our dairy herds, our flocks of sheep and to some
extent, but much more slowly from our swine.

Onc of the requisites of success in swine breeding is that our
brood sows should be tame and docile. A sow that will show
signs of fear or hostility at the approach of man is generally an
unprofitable animal in any herd. She is naturally a most timid
and sensitive animal. If you have her confidence she will fol-
low you anywhere without fear or hesitation, as no other domes-
tic animal, save the dog, can be taught to do. If she regards
you with suspicion and you attempt to drive her, she quickly
exhibits those traits of stubborness and obstinacy characteristic
of her race. So we must have her confidence; and she must
be treated kindly and made tame and docile, if we are to have the
full measure of success. A daily visit to her quarters for a time
preceeding the advent of the expected litter and a few moments
spent scratching her back or stroking her ears, until' she will
welcome your approach with a grunt of satisfaction, is time
well employed. And when the little ones arrive these visits
should be continued and when the timid little pigs see you are
welcome and their mother gives no sign of fear or hostility, they
will soon gather about you and nibble at your shoes and cloth-
ing and you can handle them without their exhibiting the least
sign of fear; and they will ever afterward look upon you as
their friend unless you commit some overt act to forfeit their
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friendship. A pig started in life in this manner has a great
advantage over one that regards man as its natural enemy.

A pig that can be grown to marketable weight in the quick-
est time on the least food is the most profitable pig. And so
we must start them on their way to their final doom as rapidly
as possible. They must be taught to eat and the careful pains-
taking man may provide a small trough, so situated that the
mother can not have access to it, and provide them with milk
in small quantities. But unless the trough be thoroughly cleaned
out with hot water every time it is used, this had better be omit-
ted until they are older and better able to withstand the perils
that lurk in the unclean trough; and instead of the milk they
may be given a small quantity of dry middlings which they
will soon learn to eat.

To have pigs for the September or October market they must
be born early in March, when the weather is cold, and they must
be closely housed. The little fellows have nothing to do but to
nurse and sleep, get but little exercise, and all of us have seen
our fattest and most promising pigs die with what we call the
“Thumps.” A little care on the part of the owner will dispel
entirely all danger from this source. A slatted partition across
the pen so arranged that it will slide up and down, and the little
ones placed on one side, where they will run up and down in
an effort to get to their mother, will give them needed exercise
and cause them to grow and lengthen out as they will in no other
way. The partition is slid up at noon to enable them to nurse,
and they are then again separated but permitted to remain to-
gether over night.

Then the prudent man gives the teeth of the little ones careful
attention. Frequently it will be observed that one or more pigs
in a litter do not grow and thrive as their mates. The hair ap-
pears dull, they do not grow or take on flesh and occasionally
one may be seen with its tongue protruding from the side of its
mouth. These little fellows are being reared under entirely
unnatural surroundings and an examination will quite likely
disclose that the teeth of those that do not thrive are exceed-
ingly sharp, so that the gums and tongue are cut and lacerated,
and therefore they do not take the food they should. Tt is the
work of but a few moments, with a pair of small pinchers, to cut
off the sharp point of these troublesome teeth, and then smooth
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them off with a very small flat file, thus affording almost instant
relief. And it is surprising to observe how quickly they com-
mence to grow and thrive, soon catching up with the rest of the
litter.

Weaning time is the most critical time in the life of a smalt
pig. How frequently do enterprising breeders offer for sale
young pigs, six weeks and sometimes five and even four weeks
of age. And how many promising pigs have been retarded in
their growth and permanently stunted by being deprived of their
natural sustenance at this early age.

Pigs should never be separated from their dam until seven
weeks of age; and it is much better both for the pigs and for
the dam that they be permitted together until they are ecight
weeks old; and still better if they are not weaned until they are
ten weeks old. In weaning it is the too general practice to
take the little fellows away from the dam and shut them up in a
small pen; deprived of their mother and their accustomed sur-
roundings at the same time, they fret and mourn and frequently
refuse to cat until half starved. Their growth and development
is greatly retarded or wholly stopped for days or weeks, and a
single dayv lost in the growth and development of the young
pigs can never be regained.  When pigs are weaned they should
never be taken from their familiar surroundings. On the con-
trary the sow should be removed to a place out of sight and
hearing of the little ones and fed in such a manner as to stop
the milk flow. The pigs should be kept in the same place and
fed from the same trough as when with the dam. Under such
circumstances they will scarcely miss her and their growth and
development will go on unchecked. Pigs weaned in this man-
ner have a great advantage over those taken from the dam and
shut up in a strange place.

In raising swine or in the production of pork no one should
rely upon concentrated or grain foods alone. Forage crops of
different kinds can be easily and cheaply grown that will pro-
vide abundant pasturage from early spring until late in the fall.
A paddock or small patch of rye, sown in August or early Sep-
tember will be the first available green thing in the spring, and
pigs thrive and grow wonderfully on it. Before it is eaten too
closely a paddock of clover becomes available, followed in quick
succession by a patch of rape and then of oats and peas. By
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this time the rye if not eaten too close in the early spring, will
have matured a fair crop of grain into which they may be
turned without danger of a single kernel being wasted.

When pigs are on pasturage they can be fed grain more
economically and with greater profit than at any other time and
the summer season is the time to produce pork most cheaply
and economically. FEarly spring pigs raised in this manner
should be ready for market in September or early October, or-
dinarily the best market of the whole year, and should weigh
from one hundred and seventy-five pounds to two hundred and
fifty pounds at the age of six months.

Fall pigs are less profitable as a general proposition, but if
the same general plan be followed a substantial profit will re-
sult. Alfafa, clover and sorghum in the order named are among
the best coarse foods obtainable and it is surprising how large a
quantity a growing pig or brood sow will consume. Quite re-
cently molasses has been added to the grain ration by many
breeders and with very gratifying results. Refuse beans are
also good, where they can be obtained at a low price, and while
they are not naturally relished by swine, if in cooking there be
added a quantity of molasses or a few potatoes or cabbage or
onions, they will be eaten greedily and give splendid results. If
these or other similar foods be provided during the winter
months in liberal qtiantities there can be a great saving of the
grain ration and as rapid gains made as though fed wholly on
high priced grains.

With pigs that are to go to the butcher at six or eight months
of age, we need give but little attention to the growth of bone
or development of muscle. But for pigs intended for years of
usefulness in the breeding herd, this is of the highest considera-
tion. They should be grown more leisurely and not allowed to
take on much fat at an early age. With sufficient range to
insure vigorous exercise and abundant pasturage supplemented
by a grain ration that will make bone and muscle rather than
flesh, they are brought to maturity full of life, health and vigor
and will render profitable service for six, eight and frequently
ten years in the breeding herd.

Ore of the reasons why some people do not meet with greater
success with swine is that they constantly use young and imma-
ture breeding stock. In some localities it is quite customary to
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raise but one litter from a sow and then fatten her with her
brood and retain the most promising sow pig in the litter for
the brood sow for the following year. This course cannot give
best results. A brood sow does not reach full maturity and use-
fulness until two and a half or three years of age and should be
kept in the breeding herd as long as she will produce two fair
sized litters a year.

A word in regard to breeds. That is usually a somewhat deli-
cate question to discuss, but my notions concerning it are so
different from those of most men engaged in breeding pure bred
animals that I think T may safely refer to it.

There is not the wide difference in breeds or types there for-
merly was, and that difference is growing less and less every
vear. The butcher, in a large measure, dictates the type of pig
we shall grow, of whatever breed it may be. While this is true
to a certain extent with beel cattle and mutton sheep, it is more
forcefully illustrated in the case of the pig. With even beef
cattle the milk is quite a consideration as well as the meat and
they are raised with both objects in view. And with sheep,
even of the mutton breeds, the wool is quite an item to con-
sider. DBut with the pig it is different. There is no milk or
wool to take into account. He is valuable for his meat alone.
The pig that will attain the largest size in the shortest time on
the least grain and command the highest price in the market is
the type of pig we must raise, and whether we do it with a Ches-
ter White or Berkshire, a Duroc Jersey or Poland China or any
other breed is not a matter of very great consequence. The
market requirements are resulting in bringing the various breeds
more nearly to a common type. Whatever breed we may be
interested in, we must so mould or fashion it as to most nearly
meet the market requirements. Some may succeed best with
one breed and some with another, but any breed is better than
no breed. There does not seem to be the wide difference in
breeds that formerly existed. There is a more general coming
together towards a more uniform type. And this is also true in
regard to mutton sheep. There used to be a large difference
between the compact little Southdown and the Shropshire; and
a still wider gulf between the Shropshire and the Hampshire,
but it seems to be growing less. The little Southdown seems
to be growing larger, and the big stately Hampshire has become



PORK PRODUCTION, 49

more compact and with less daylight under him than formerly.
And this general tendency is observed to a greater or less ex-
tent in all our domestic animals, whose chief function is the pro-
duction of meat.

But it is of the utmost importance that the different breeds
should be kept pure and the characteristics of each breed pre-
served. It would be a sad blow to the animal husbandry of this
country, if the various breeds of swine, or of sheep or cattle
should become so commingled that any one separate and dis-
tinct breed should lose its identity or its peculiar characteristics,
or even its color or markings. And so men are engaged in the
breeding of pure bred animals and record associations for every
breed exist for the purpose of keeping and preserving accurate
records of the ancestry of such animals.

How often have we all heard some one say that if he found
the boar, or the ram or the bull that suited him in type and form
and individuality, he didn’t care for the pedigree. And the
too frequent putting into practice of that idea has done more to
retard the general development of our domestic animals than
any other cause. No one can afford to breed a scrub of any
breed. If he was the sort of man who would be moderately suc-
cessful by doing so, he would be the man who would have
marked stccess with better animals.

I know a man who once thought he knew more than all the
men who had been working for half a century or more in breed-
ing all the various breeds of swine to their present state of per-
fection; and he mated a pure bred Chester White sow with a
high class imported Berkshire boar. Nothing very wrong in
that, if he made pork of all the pigs resulting. He had a beau-
tiful litter of pigs, all white of course. Their breeding was very
fine, he argued. for in their veins was as good Chester White
and Berkshire blood as could be found. And this man selected
the best boar pig in the litter and grew him to maturity. And
he certainly was a beautiful pig. He had the erect ears, short
dished face, arched back and aristocratic bearing of his sire
and the length and color of his dam. And this boar was used
in that community to the neglect of all pure bred sires of every
breed. And with what result? The crop of pigs was a large
one, but no two were alike. They were of every conceivable
shape and color. They were ringed, streaked and speckled; a

4
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miserable mongrel set and were raised at a loss to their owners.
The failure of this pig as a sire was because he was not entitled
by inheritance to the qualities he possessed. ~ He was the chance
product of a violent cross. Two distinct and widely separated
blood lines were in his veins. He could not reproduce himself.
All the defects of his ancestors for generations back came to the
surface in his offspring. And a pure bred animal may some-
times be bred on such lines as to furnish no assurance what-
ever that he will be able to reproduce himself with any degree
of fidelity. So we must have first the animal of the type and
form we desire to reproduce and perpetuate in our flocks and
herds, and second we must have his pedigree as a guarantee that
such animal is not a chance product but is entitled by birth and
inheritance to the qualities he possesses.

And of almost equal importance, perhaps, to the breeder, is the
man behind the animal and the pedigree. He must be a man
of intelligence. He must be a man of perseverance and cour-
age. He must be familiar with the intricacies of the numerous
families or strains of the breed in which he is interested. He
must possess the skill and discernment to know when and how
to carry two or more blood lines along in parallel columns, draw-
ing them closer together here and there in order to more firmly
fix some desirable trait or characteristic, and to be able to per-
ceive the necessity as it arises of infusing a dash of fresh blood
to insure stamina, size and vigor. And when he has given his
best care, his best thoughts, the best years of his life to the won-
derful problems of breeding, he finds that many of them still
remain unsolved and unfathomed.

THE FARMERS' GARDEN.
By Joun JEaxNIN, JR.,, West Sand Lake, N. Y.

The American Farmer of to-day is seeking for new methods,
that will enable him to increase his farm crops or lessen the
cost of production. But he generally ignores the fact that it is
not always an increase of income that brings to himself and fam-
ily added comforts. The one thing most neglected about the
farm and, possibly, the one thing that is the greatest source of
pleasure, as well as profit, is the garden.
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It is a deplorable fact that the average farmer does not fur-
nish his table with as good a variety of food as the laborer or
mechanic. Is it to be wondered at that the boys and girls are
better satisfied with city life and its bountiful table and en:less
variety?

A very common excuse is that a farmer can Huy his vegetables
much cheaper than he can grow them, and the result of such an
excuse is that his family does without, or a meager supply is
purchased at the grocery in the form of canned goods. The
humblest peasant of Europe considers the garden as his greatest
source of income. It enables him to support his family on the
low wages usually paid to farm laborers, and, judging from the
healthy appearance of the thousands of immigrants that come
to our country, their health is not impaired by their vegetable
diet.

The abominable enclosure so frequently found on our Amer-
ican farm is a disgrace to the profession, and to the foreign
visitor denotes a lack of thrift and right living. There is no
reason why the American farmer should not be the best fed man
on the globe. With the literature and cultural directions found
in the leading seedsmen’s catalogues one can hardly offer the
excuse of not knowing how.

There is scarcely a farmer but has some ideal plot of ground
for a good garden. Any soil that will grow a good crop of corn
can be enclosed and fitted for vegetable growing, with a hot bed
and cold frames. The season can be advanced so that many
sorts of tropical plants can be grown even in a cold climate.

Hot-bed sashes for a farmer’s garden can be purchased from
seedsmen, and are usually 3 x 6 feet, two sashes being enough.
For heating material, fermenting horse manure with a liberal
quantity of straw should be frequently forked over until the
whole pile is warm, when a pile should be made in a sunny loca-
tion well protected from north and west winds. The pile should
be eight feet square and two feet thick. Then place a frame of
boards on the pile, which should fit the sash closely, twenty
inches high in the back and ten inches on the lower side. Should
the manure be slow to heat a sprinkling of hot water will start
fermentation. The sash should be raised to allow the excess
moisture to pass off. When the temperature begins to recede,
four inches of rich, fine soil should be placed inside the frame.
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In a few days, if given proper ventilation, the surface of the soil
will be dry enough to sow the seed. The seed should be sown
about eight weeks before the usual time for planting in the open
ground.

After sowing the seed care should be taken to give plenty of
ventilation, especially on bright days. Mats should be provided
for cold nights. The following is the lists of seeds that can be
sown in rows four inches apart: Tomato, pepper, eggplant, let-
tuce, carly cabbage, melons and cucumbers. Lettuce and cab-
bage should be sown in alternate rows between the tomatoes,
pepper, and eggplant, and removed to cold frames as soon as
large enough to transplant.

A frame similar to that used for the hot-bed should be pro-
vided and covered with sash or oil muslin. No manure is used
for heating materials, the frame being placed on a bed of well
enriched soil. For two days after transplanting, the plants in
cold frames should be shaded with bran sacks, and plenty of air
should be given as the hardening process can only be done by
exposure to the open air.

Lettuce and cabbage should be transplanted three inches apart
both ways and if properly cared for will be large enough to set
in the garden as soon as the soil can be plowed in good condi-
tion, when the cold frames can be set with tomato and eggplants
four inches apart each way and shaded as for former crops.
After the tomato plants are removed the hot-bed will have ex-
hausted its heat, when it will be in good condition for sowing

“celery to be transplanted as the former crops when the tomatoes
are removed from the cold frames. Cucumbers and melons can
be sown in strawberrv boxes filled with rich fibrous soil and
placed in the hot-bed after the lettuce and cabbage plants have
been removed to the cold frame. When all danger from frost
has passed, the boxes containing the melon and cucumber plants
should be moved to the garden, and transplanted in well pre-
pared hills six feet apart, and the sides of the boxes cut so as to
permit the removal of the soil without disturbing the plants.
Thus the season may be advanced two or three weeks.

The ideal garden is one that is large enough to be worked
with a horse, longer one way, instead of square. A soil that is
nearest to sandy loam. with a southern exposure. is to be pre-
ferred. The rows should be such a distance apart as will enable
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frequent cultivation and plenty of sunshine for the plants therein
growing. With some forethought as to the season of maturity
of the different varieties of vegetables, a second and sometimes a
third crop can be grown on the same ground.

In the selection of seeds one must be guided by the wants and
tastes of the family, but the following list may be of service:

Peas, Thos. Laxton, Dwarf Champion, Champion of England.

Beans, Bush, Wardwell’s Kidney Wax, Refugee.

Beans, Pole, Kentucky Wonder, Golden Cluster Wax.

Corn, Mammoth White Cory, Shaker’s Early, Stowell’s Ever-
green.

Beets, Eclipse, Long Blood.

Squash, Yellow Crookneck, Boston Marrow, Hubbard.

Spinach, Thick Leaf.

Cucumber, Early Cluster, White Spine, Long Green.

Onions, Sets, Yellow Globe Danvers.

Celery, Golden Self Blanching, Crawford’s Half Dwarf.

Lettuce, Big Boston, Henderson’s New York.

Tomato, Sparks Earliana, New Corliss.

Pepper, Sweet Mountain.

Cabbage, Early Jersey Wakefield, Succession, Danish Ball
Head.

Radish, Vick’s Scarlet Globe, White Strashurg, China Winter
Rose. »

Muskmelon, Paul Rose, Netted Gem, Surprise.

Watermelon, Hungarian Honey, Seminole.

Parsnip, Guernsey.

Carrot, Danver’s Stump Rooted.

Cauliflower, Snowball,

Asparagus Plants.

Rhubarb Roots.

No fertilizer has yet taken the place of well rotted stable ma-
nure for the garden, which should be plowed under in the fall.
An application of a good grade of commercial {fertilizer well
harrowed in in the spring is very effective. Planning the gaiden
will be found very interesting work for the long winter even-
ings. Tt should be planned with a view of supplying the fam-
ily with canned vegetables in winter as well as fresh ones for
he table in their season.
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From an economical standpoint a good garden is a good in-
vestment. Some years ago the writer was curious to know the
costs to the mechanic with a family of five persons for the sup-
ply of vegetables during the summer season, and I was surprised
to know the amount was $48.00. The head of the family was,
therefore, obliged to labor for twenty-four days at $2.00 per
day to pay for the vegetable bill, and yet he did not consider it
was an extravagance.

It is very doubtful if the average farmer would be willing to
expend a like amount for a like supply of vegetables for his fam-
ily, and yet he can grow an equal amount of vegetables on less
than 1-6 of an acre with much less than 24 days’ labor.

There is oftentimes a spare half hour at ncon or after the
day’s work is done that the horse and cultivator can be used in
the garden to good advantage without a loss of time.

A farmer who plants the garden and depends on the women
folks or the hired man to work it on rainy days is too shiftless to
ever accomplish much in making the home what it should be.

It would seem superfluous at this time to give cultural direc-
tions for the growing of the various vegetables when such direc-
tions can be had in detail from the seedsmen’s catalogues which
may be procured for the asking.

A profitable addition to the vegetable garden would be a lib-
eral supply of small fruits, such as strawberries and raspberries
(both red and black), besides currants and gooseberries, which
add so much to the variety.

It is to be hoped that in the near future the farmer’s table
will be abundantly supplied with all of the fruits and vegetables
that are offered in such an attractive way in the stores of our
cities and when the time comes the farmer’s home will have be-
come the ideal home for the boys and girls who have to spend
their youth on the farm, and the good wife can point with pride
to the result of her skill in the art of preserving and canning.
She can also have the satisfaction of knowing that her daugh-
ters are better equipped to make their homes what they should
be,—the best in the world.
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TWELVE LEAKS ON THE FARM.
By Epwarp P. Mavo, Waterville, Maine.

I am aware that it is not a pleasant task to tell one of his
faults, but we never should get above mediocrity if we listened
only to the voice of flattery, and if we have faults and failings
the quicker our attention is called to them the quicker we shall
be in condition to right about face and commence the work ot
reforming our methods. This procedure is especially desirable
and in fact very necessary on the farm. While of course I have
not time today to detail to you all of the errors into which the
average farmer has fallen, neither have you the time ot pa-
tience to listen to the recital, I purpose at this time to enumerate
to you a dozen of the prominent leaks that can easily be found
on far too many of our Maine farms, any one of them sufficient
to turn what would otherwise be success into almost if not
quite a failure.

1. The first leak to which I would call your attention is
the failure to appreciate the dignity of the work in which we
are engaged. We have all been taught from our mother’s knee
to deprecate the business of farming, and our boys have been
adjured to avoid agriculture and adopt it only as the last resort.
Our girls have been encouraged to look with favor upon almost
any one as a future companion as long as he did not contemplate
a lifetime spent on a farm. Our children have been taught to
think of the manufacturer or business man as a very important
personage in the community, but let us look at the real condition
of affairs just for a moment. A man comes to town, and hires
our largest building. He brings a carload of leather and hires
a crew of men, women and children to manufacture a shoe.
Each one has his or her allotted part or portion in the work of
making this simple shoe; just precisely the same work is done
year in and year out. The manufacturer buys a little more
leather and ships a few more shoes, and vet he is looked up to
by all the community as a great business man, a man of great
capacity. He does things, and is thus respected by the com-
munity. On the other hand, a farmer takes a piece of land,
and studies the component parts that go to make up that soil.
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He decides just what it needs to fertilize and invigorate it. He
supplies those wants and then cultivates thoroughly and well.
Then looking over the markets carefully he estimates what will
be the best crop to grow, not what crop will be the best to sell
today or tomorrow, but what crop that soil is capable of pro-
ducing that will bring the high dollar in the open market six
months hence. Then he plants the crop which in his judgment
is best adapted for his purpose, all these things considered, gath-
ers the harvest and sells it to the highest bidder. Which, I ask,
requires the greater business capacity, the man who day after
day and month after month produces exactly the same products,
or the one who has to first study the future markets, and study
the capabilities of his soil and plant or sow accordingly?

2. The next leak which T wish to consider with you is
our failure to understand that farming is a business which must
be conducted on business principles in order to obtain the results
that are its due. The time was when farming was considered
simply a means to help eke out a sustenance to keep the wolf
from the door, but that time has happily passed and gone, and
today we recognize farming as a legitimate business, that if
conducted upon business principles will give a good return for
the lahor involved and for the money invested. It will give the
farmer a pleasant happy home, educate his children, and give
him a competence for the twilight of life, but to receive these
returns the farmer must see to it that he buys for cash, and gets
all the discounts that the sagacious business man receives. He
must also sell for cash, getting the high dollar each and every
time, and to do this he must of necessity produce the high dol-
lar goods. Also, the goods must ever and always be true to the
label, and a sale once made must make a customer forever.

3. Our next leak is our failure to appreciate the value
of an education, for there is no class of business men to whom
an education means as much as to the twentieth century Maine
farmer. Now please do not misunderstand me. I have not
said that it is necessary for a man to have graduated from Har-
vard, Bowdoin or Colby in order to make a successful farmer,
but T have attempted to convey the idea that this is an age of
specialists, and the farmer who makes the most of his oppor-
tunities must be educated along the line of his future efforts.
And this remark applies to every line of agricultural operation.
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I have in mind a visit made recently to a farmer who had grown
gray in the service. He showed me his beautiful level
fields, and told me that he had cleared them and leveled them by
his own hand, but he remarked that when he had done that, that
was as far as he could go, for, he added, “I had no education,
but I did know enough to send my son to Orono to take the
dairying course, and when he returned he convinced me very
quickly that our cows must be fed a balanced ration. Just what
a balanced ration was or where it could be had, or how it was
to be fed was entirely foreign to me, but I believed the boy was
right and I was determined to see him through, so I told him to
go down to the village and buy a whole lot of ‘balanced rations.
As a matter of fact I had not the least idea what they were like
or for what purpose they were to be used. When he returned
with a whole load of bags and packages, on top of which was
perched a pair of scales, I jokingly asked him how often he
would have to give the cows a set of those scales in order to
make them give five per cent. milk?  But my jollying didn’t dis-
turb him any, and he commenced to mix up their ‘rations.” He
dipped out a little of this and spooned out a little of that and
began to feed it to the cows. This was all nonsense to
me, but it was only a few days before I noticed that we were
getting more milk than we had ever had before, and before
thirty days had passed the increase in the volume of milk was
very marked indeed. To be sure, George called one of the cows
a boarder, and we beefed her, but we got a good deal more milk
from those remaining than we had ever had before. And then
T began to see the value of an education, even in a cow stable.”
This simple illustration will explain to all the value of an edu-
“cation to a young man who is about to enter upon any one of the
many hranches of agricultural development.

4. The next leak to which I will call vour attention is
our failure to appreciate the value of the soil. While the most
of us have an idea that we know something of the composition
of our farms, as a matter of fact the wisest of us know but very
little of the art of maintaining fertility, or renewing fertility
when once it has been lost or wasted. In England the farmer
who does not leave his soil in better condition at the end of the
vear than he found it at the beginning is counted a poor farmer.
This of course cannot be done unless we are familiar with and
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have a thorough understanding of the capabilities of the soil,
from which we are getting our profit. There is probably not a
farm in the State which today is yielding 50 per cent. of what it
would if properly nourished, thoroughly cultivated, and hand-
led as a business man would handle his business. We crop too
many acres, and gather all too little for our pains. We are ad-
monished to sow less and cultivate more, which is another way
of saying that cultivation is fertility.

5. One of the most grevious leaks on Maine farms is
the outrageous manner in which barn dressing is wasted, and
commercial fertilizers are employed. We know a host of farm-
ers who never think of cleaning up their barnyards as long as
they can get trusted for commercial fertilizer, and if the harn-
yard is cleaned up as a forceput, the dressing has been allowed
to remain there so long that it has lost a very large per cent.
of its manurial value. We should study from experts. When
the greenhouse man wants to get the most nitrogen, the best
growing qualities into his soil, he takes the drenching from
freshly made cow manure. We let that same cow manure
drench and drain off into a weed nursery, and go to the fertil-
izer man and buy a high sounding mixture at a high cost.
There is only one ending for such a practice. Our animals fur-
nish us absolutely the very best plant food that can possibly be
produced. We almost criminally allow it to go to waste, dis-
figuring the looks of our farm buildings as well, and then ask
credit for poorer goods. This certainly is one of the great big
leaks that if not stopped speedily will drain any farm of its as-
sets,

6. Another leak which is the cause of the undoing of
many a man with high aspirations, is the failure to care for
domestic animals. A very large part of this leak comes from
ignorance, for strange as it may seem, many a man who has
been brought up on the farm and mingled with animals all his
life, has no kind of conception as to what care they must have
in order to give the best returns. We rode with a veterinary
surgeon the other day, who told us that seven-eighths of his
business at least, came to him from farmers who by siinple
neglect were compelled to forego the use of their horses and
cattle when if the least forethought or timely care had been
accorded them the trouble could practically all have been avoid-
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ed. The superintendent of a large breeding establishment told
me recently that in all the vears he had been at the head of the
farm he never yet had had a veterinarian called professionally.
I asked him to explain the secret of it. He said it was simple
enough. He always managed to “get there” just the night be-
fore they were taken sick. With nearly fifty head of stock un-
der his immediate care he was so familiar with the individnality
of each animal that he could tell from the slightest symptoms
when there was any trouble brewing. It was his practice night-
ly just before retiring to go to the tie-up and listen to the breath-
ing. If there was any one of them that did not “ring true,” he
was able to detect it in a moment and apply the remedy prompt-
ly, and as a result when morning broke all was calm and serene.
Too many of our farmers have no definite knowledge as to the
capacity of their animals, as to what they ought to do, as a good
day’s work, for instance, and what they ought to receive in the
way of feed and handling, not only to prepare them for the task
but to renew and freshen them at its completion. The loss of
domestic animals from neglect and abuse largely through ignor-
ance, is one of the most glaring defects in Maine agricuiture
today.

7. Omne of the largest bills the Maine farmers have to
meet today is for farm implements, and where one man takes
anything like adequate care of his implements, one hundred take
no care at all. I was called to a large well-known farm recent-
ly, by a farmer who has struggled long and hard against many
adverse circumstances, and asked to tell him if T could, why he
was slowly but surely going to the bad from a financial point of
view. He had a large farm, and harvested immense crops, us-
ing the latest implements to conduct his business most econom-
ically. He had no bad habits to which you could attribute his ill
fortune, and yet he was slowly but surely going astern each
year. When I reached the farm he was milking, and he told me
that he would be with me in a few moments. I occupied the in-
terval by taking a stroll around the premises. When I had
completed the circuit of the buildings I made a list of the
farm implements that I had found housed under the high firma-
ment of heaven. I found a $22 plow standing right in the fur-
row, where he had left it the fall before. There it stood all
ready to be hooked on to. 1 found a hay loader down in the



60 AGRICULTURE OF MAINE.

field, where it had refused to “work.” I found a hay tedder
behind the barn, where it had been stored, lo! these
many years. I added up the list of farm machinery thus
scattered about (not so much as a plow or a harrow was to
be found in the buildings) and I found that this good man had
paid in the last twenty years four times the value of his farm
for high-priced gaily-painted farm implements, and never had
taken the trouble to house a single one of them. Further com-
ment would seem to be unnecessary on this branch of our discus-
sion.

8. We next come to the importance of our markets.
It matters not how much we may plant and reap, unless we are
diligent in procuring a good market it is all wasted. We see
farmers every day who work hard and long to produce iarge
crops. They spend long days and many of them seeing to it that
the crop is secured in the best possible condition, but if you ask
one of them to spend even half a day in looking up a suitable
market for the crop that has been produced as the result of his
own brain and brawn, he will tell you that he has not the time,
that he'is too busy, and the first one who comes along and makes
him anywhere near a reasonable offer and absolves him from
any further responsibility in the matter, nine times out of ten
will get the crop. Did you ever think how absurd it is to allow
the man who buys your crop to make the price that he will pay
vou for it? When you step into a store to buy the household
necessities the man there makes the price, too, and you permit
it c0 to be, just exactly as vou allowed the man who bought the
product of your farm to make the price. In other words you
let the other man name prices to you, whether you sell or buy.
Did it ever occur to vou that this was a one sided way of loing
business, and far removed from doing it on a business basis?
Why, I have neighbors who sell wood, but they never have a
stick to sell when there is any to be had elsewhere in the mar-
ket. In case of a regular wood famine they can always be de-
pended on to produce “just one load more,” provided, of course,
vou want to pay double price for it. When the famine s over
and the market begins to be well supplied their wood is snugly
piled in the shed, but as long as the high price is maintained and
vou have the price, you can always depend upon getting a sin-
gle load. Their neighbors always begin to haul their wood
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when the market is glutted, and they have to coax some one to
pay them almost any price to get rid of it. We notice the same
condition of affairs every Thanksgiving. The luckless farmer
who is always chasing the market takes a lot of turkeys to the
dealer. They are only about half dressed, they have been
crowded into a box, they look anything but inviting, and the
poor poultryman is naturally at the mercy of the dealer, who is
not slow to take advantage of the situation. It matters not
what price the dealer pays, the birds are dear, and he is obliged
to flee to the man with the one cord of wood, to help him out,
as his best trade will not put up with any poorly dressed, slack
_looking poultry for Thanksgiving, and naturally the wood man
makes his own price on his turkeys as he did on his wood. Here
we see the two classes of farmers,—the one who chases the
market with an inferior product that nobody wants at any price,
and the one who dictates a price to the market and compels the
market to come to his terms. There is a great big profit be-
tween chasing the market and having the market chase you. If
vou would have the market chase you, your goods must always
be not only presentable, but really tempting, and true to the
label.

9. In order to produce paving crops the farmer must
be master of the situation and be able to produce them at the
lowest possible price, and under the very best and most advan-
tageous conditions. Here we come to the terrible leak of buy-
ing concentrated feed in great quantities, feed that was produced
in the middle west, on land worth several hundred dollars per
acre, and railroaded across the continent, to be sold to consumers
and fed on land worth in many instances not over ten dollars
an acre. Here it will be seen, is a terrible discrepancy. No true
business man would consider such a proposition for a moment,
and vet thousands of farmers throughout our State who like to
be called good farmers, are at the mercy of the grain store from
one yeat’s end to the other. This leak has been particularly
grevious the past year or two, when we have seen dairy prod-
ucts constantly rising, but the farmer handicapped from reap-
ing the benefit, because of the great amount of concentrated
feeds that he is obliged to purchase at the fast increasing prices.
Tust think for a moment what would be the change of condition
if the farmer was allowed to take advantage of the high price
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of his products without paying such high tribute to King Corn
of the West. DBut this is not all. The farmer is not only wasting
his substance on what he could or should raise, but he is losing
the benefit that the cultivation of such a crop would bring to his
soil.  So the leak assumes awful proportions, virtually cutting
the life from the would-be prosperous farmer. Here we see the
beauty and the importance of the admonition of the Patrons of
Husbandry: “Produce more, and buy less, that the farm may
become more nearly self supporting.” In a great majority of
cases which have come under our ohservation we find our farm-
ers reversing this solemn admonition, for each year they are
producing less and buying more, and the soil is becoming less
and less fertile, as the years go by. Here is another yawning
leak that needs the prompt and intelligent attention of those who
would prosper on the soil.

10. While Maine is wonderfully well suited to the raising
of horses and mules, we find the farmers on what might be con-
sidered our best farms, depending almost wholly upon the west-
ern horse market to supply them with their farm teams. It has
been estimated that Aroostock county alone sent more than
$50,000 last year into the West, with which to purchase farm
teams to cultivate that rich clover-growing soil—the best soil
that could be imagined on which to grow strong boned, heavy
limbed and muscled work horses. If Aroostook county alone
was guilty we would say nothing, but practically every part of
our State is doing precisely this thing. In France where these
heavy horses are produced in great numbers, where the stock
comes from that breeds our Maine supply, the conditions are in
no wise as favorable as we have them here in Maine. A horse
is raised there on a small poorly cultivated farm. When four
months old his breeder will sell him at auction for anywhere
from $12 to $20. The colt is purchased, shipped across the
water, fed the cheap grown corn of the middle west, and at two
years of age shipped east, where foolish farmers almost tumble
over themselves to get possession of this wonderful bunch of
fat at a price beyond all sense or reason. Think of one of these
ordinarily bred horses from the district of La Perch, where
they are raised, and sold at four months old, for $12, selling here
eighteen months later, at a price anywhere from $3,000 to
$4,000, and sold to farmers, too, who ought to be in the business
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of raising their own farm teams, even if they do not
care to go into the business on a larger scale. Maine
farmers have no right to expect any great mead of success as
long as they continue to send their money west, for horses and
mules that could and should be produced on their own farms.
One of the great surprises to me as I travel over our State, is to
find not a single establishment now in existence that could be
termed a breeding establishment for heavy farm horses. And
vet the demand is not only constantly increasing, but the price
is equally as great. While the horses throughout the United
States have in the last ten years increased in numbers 50 per
cent., and in price 400 per cent., we here in Maine have only
about held our own, either in price or numbers. How best to
stop this great big leak is certainly worthy of your most delib-
erate and profound consideration.

I1. But if we stop all these leaks, wholly or in part,
and allow our boys to leave the farm, we have not made any ma-
terial progress in the general prosperity of our State from an
agricultural standpoint. Look at it as you may, the fact re-
mains that we must keep the boys on the Maine farms, or we
cannot keep the farms. We have gone the limit with hired for-
eign labor, and are all too well aware that it is a failure. We
must have the boys or we cannot have the farms. In the past
we have as a rule tried two methods. One was to keep the boys
so completely impoverished that they had not the wherewithal to
leave the farm. The other was to threaten them that if they
dared to make the attempt and we captured them they would
a least wish they hadn’t. Both of these attempts have failed
most pitifully, and now we face the situation anew, and what
shall we do and how shall we do it? I believe the only true
solution of the question is to take the boys into partnership with
us. I made calls on eighteen farm homes in one town recent-
ly, where I found that the son was a partner in the business of
conducting the farm, and one father told me that he never had
had any kind of a transaction, large or small, important or triv-
ial, in which he had not consulted his son, since the lad was
fourteen years of age. Like all boys he thought he wanted to
go out into the world. He thought he wanted to go to Lewis-
ton and work on the electric cars. The father had about
reached his limit for hard labor, and still he wanted to retain
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the farm. It had been in the family for years and the heir was
the only key to the situation if the farm was to be retained. He
didn’t tell Charley that all the boys who went to Lewiston and
entered the employ of the street railroad became drunkards and
vagabonds and died in the gutter, neither did he tell him that if
he would remain on the farm he would give him a thousand
dollars at the end of every vear, over and above what the farm
had netted; no, he didn't talk about any of those things, but one
day he bought Charley a pair of Percheron colts. They were
good ones, Maine bred, and handsomely matched. He told
Charley they were to be his and he was to have the entire man-
agement of them. Incidentally he suggested to him how he
would educate them, not break them, if they belonged to him.
Charley thought well of the suggestion, and began to get the
colts accustomed to his ways. One day the father and son went
to Lewiston and bought a pair of farm harnesses for them. See-
mg a set of harnesses just going out to another customer be-
decked with colored rings, the father asked Charley if he didn’t
think such adornments were an addition to a good harness.
Charley rather thought they were and the father told him to
pick out as many as he could use to good advantage and they
should go with the harness. Before returning home they pur-
chased a modern farm wagon, and for several days Charley was
more busy than ever before in his life connecting up the colts
with the harness and the wagon. When they were all together
they made a fine equipment. No finer, in fact, could be found
in the whole county. That was ten years ago, but Charley is
still on the farm, and those simple, inexpensive colored rings to
bedeck the farm harness have proven rings of steel to bind Char-
ley to the farm, and to the development of the farm, which to-
day is under a very high state of cultivation, in fact one of the
finest in that section. Does any of my readers imagine for a
moment that there was any danger of Charley’s throwing that
harness on to the floor or failing to properly care for that team
at the end of a hard day’s work? In my judgment we might
have the State all dotted over with Charleys if there were more
good, faithful, earnest fathers, that had the good judgment to
treat their sons in the same manner that Charley was treated.
Does anybody think for a moment that there is any danger of
Charley’s leaving the farm for life in the city, or that therc has
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been danger for the last ten years? In my judgment this good
man has solved the problem of how to keep the boys on the
farm, and stopped one of the greatest leaks that is draining the
life out of our Maine farms, and Maine farmers.

12, But now we come to what in my judgment is the
greatest of all our many, many leaks on our Maine farms, and
that is our failure to appreciate the value of our social, frater-
nal and domestic blessings. We here in New England have
become so accustomed to these blessings that we cannot remem-
ber that they were not always ours. I have traveled over prac-
tically all of these United States, and I am familiar with con-
ditions in every section of this country, and I am here to tell
you that we have no true appreciation of what we are favored
with in the way of fraternal, social and domestic blessings. The
fraternal spirit in New England generally, and the State of
Maine especially, is higher, purer, and much more in evidence
than in any other part of the land that I have ever visited. So-
cially, our blessings are so much above and beyond those in
other sections of our country, that it is difficult to make a com-
parison, and yet we take them with the same indifference as the
air we breath. We think of them as a part of our birthright.

And the same might be said of our domestic enjoyments. As
has been said before, we are so accustomed to our delightful
rural farm homes that it never occurs to most of us that there
are those, many in fact, who know nothing about true domestic
enjoyment in rural life. There is a sweetness and a purity in
the life and living of the average of our people in this State,
that is delightfully refreshing, and it seems a great pity that it
should be so little appreciated by so many people. We are told
that the true farm home should be the most delightful and
sweetest place on ecarth, and we believe that the truth of this
statement is being daily illustrated all over our State.

Thus I have gone hastily over what to me has seemed to be
the most glaring of our so termed farm leaks. I am happy to
know that much that has heen said does not apply to hundreds
of our farmers in this good State of ours, but there is no ques-
tion but that we have far too many errors to make our farms
as profitable and as enjoyable as they might be if we were awake
to the golden opportunities that surround us on every hand.

)

J
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TWO INSTITUTE WORKERS
AND
THEIR FARM HOMES.

By D. H. Knowrton, Farmington, Maine.

In the summer of 1909 I had the pleasure of a short but ex-
ceedingly interesting trip in the West. At the Farmers™ Insti-
tutes in Franklin County I had previously met Andrew Elliott
and Forest Henry, two of Commissioner Gilman’s most popular
institute speakers. Both these gentlemen were advised of my
intention to take a trip west, and both extended cordial invita-
tions to spend a few days with them. My wife and I were both
glad of this opportunity of visiting two farmers as part of the
tour. So much had I read of western farming and so much
had T learned of it from these gentlemen that I was glad I could
see with my own eyes just what it all meant. Commissioner
Gilman was informed of my intention to visit the homes of these
gentlemen and he wished me to convey to them his best com-
pliments and regrets that he could not visit them at the same
time.

These gentlemen had been employed on the Farmers’ Insti-
tute force in this state several times, and had made a very fa-
vorable impression among the farmers of their skill in operating
their farms. Commissioner Gilman, on my return, requested
me to report the results of my observations in the form of an
institute lecture, that the people of Maine might have this addi-
tional evidence of the character of the men and quality of the
work they are doing on their own farms—a work, let me say
here, which has given them more than local fame. I feel it an
honor as well as a privilege to have such a duty entrusted to
me, and I take special pleasure to preparing this paper from the
observations I made in this delightful visit to the homes of these
eminently successful farmers. My wife and I were most cor-
dially welcomed and all possible courtesies were extended to us.

»



TWOQ INSTITUTE WORKERS. 67

Anprew Ervriorr, GaLt, ONTARIO.

Andrew Elliott is of Scotch descent, from good Presbyterian
ancestors. Just how or when the family settled in Galt T did
not learn, but here on a farm of 300 acres, about five miles from
a city of 9,000 population, Mr. Elliott lived for many years, un-
til a son was able to operate the farm, when he bought a house
and moved into town, where he now lives. Galt is about half-
way between Toronto and Hamilton, on the Canadian Pacific
railroad.

Mr. Elliott married an estimable woman and here on this
farm they brought up a family of five daughters and a son. One
of the girls, it would seem the loveliest of them all, died just as
she was entering the age of womanhood. The daughters are
well educated and cultured women. The son, after graduating
from the Agricultural College, has settled upon the farm, where
he bids fair to excel his father as a farmer and lecturer. The
son has one child, a boy of ten years perhaps, who brought out
the specimens of plants and insects he had been gathering. A
letter from this boy came to me in the fall in which he said:
“We held a school exhibition for our townships. I got first
prize for weeds, weed seeds and insects. It was the first one
held in the district, and it was a great success.”

This reminds me that on my visit to the University at Toron-
to I found a summer school in session with seventy-five teach-
ers who came there to learn how to teach agriculture. The
spirit of progress is everywhere in the Province. Perhaps the
educators in the States might learn something here to aid them
in teaching agriculture in the public schools.

Mr. Elliott is known in Galt as an “agricultural man,” and
well he may be, for far and near he is consulted upon farm top-
ics, As an agricultural lecturer he is in great demand and
since he was in Maine most of his time has been spent in mnsti-
tute work. More than all this he is active in his interest in the
social and political affairs of Ontario.

Forest HENRY, DovER, MIxN.

Forest Henry’s parents came from New York State, though
his mother was a Vermont woman. He was born in Dodge
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County, Wisconsin, in 1856. The family settled in Minnesota
Territory in 1857, on a farm a few miles from Dover Village,
where he now lives. He grew up on this farm, making the
most of the country schools, and a high school in a neighboring
town. At the age of fifteen he began teaching school, and later
took part of a two years’ course in Carleton College. Duty to
his aged parents called him home, where he remained until he
was twenty-six years of age, farming during the summer and
teaching winters.

At that time growing wheat had become uncertain and un-
profitable in Minnesota, and he took up the study of agricuiture
“to find out what we could grow to make a living.” He has
continued this study since, and along with the study he has
made practical and profitable application of the knowledge thus
gained. The attention of the authorities was called to his suc-
cessful farm operations and he was invited to take part in the
institute work in the state. The fact that he has been kept in
this work since goes to show how highly the authorities value
his services.

In 1882 he married a popular school teacher who has proved
an efficient helpmate all the way along. They settled down on
a small farm where they remained for six years, then sold out
and bought a larger farm in Elmira, and for fifteen years he
applied himself and all his resources to raising pork. This long
and successful experience gave him the practical knowledge on
which he based his lecture on pork raising. Six years ago they
sold the Elmira farm and settled in the village of Dover, a small
hamlet in southeastern Minnesota, on the line of one of the
great western railways, about seventeen miles west of the Miss-
issippi. The farm consists of about 200 acres of rolling prairie,
sloping down to the village home. The house, built by a Maine
man, is supplied with water by a wind mill, is heated by furnace,
piped for hot and cold water and lighted with acetylene gas.

There are two sons in the family, earnest students of farm
problems and industrious workers. One has already gradiated
from a short agricultural course and the other is taking the
three years’ course. The older one is running the farm now,
and it is interesting to note that on the letter heads of the
“Clover Crest Stock and Dairy Farm” the proprietors are an-
nounced as “Forest Henry and Sons.” This home is so pleas-
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antly situated and the home life is so beautiful, it is not strange
that the sons are ready to take up the work for which father
and mother have so carefully trained them.

MR, ELL101’s FARM AND FARMING.

Mr. Elliott’s farm, the surroundings, and the farm itself are
much like many New England farms, and I could not see that
conditions were any more favorable. The farm contains about
300 acres, divided into tillage, pasturage and woodland. The
locality is a favorable one, for all around the farmers seemed to
be a thrifty class. Many, I may say most, barns have cellars or
a stone basement where the stock is kept. They must be very
warm, but it seemed to me the air must be very close ; however,
they assured me their stock was healthy and took on flesh
readily.

Not far away from the house was a “bunch” of steers, nearly
or quite ready for the market. Some of them were bought in
the winter and fed till spring, when all were turned out to fat-
ten on the abundant feed of the pasture. They were all de-
horned, as was most of the stock I saw here and in the West.
They looked odd, but they seemed more docile in consequence.

It was just after the Fourth of July, when most Maine farm-
ers were beginning to cut their hay. Mr. Elliott’s men were cut-
ting the last piece of clover. It was a heavy crop, fully two
tons to the acre, and Mr. Elliott said he expected a good second
crop of clover from the same land. He grows only clover for
hay, for he finds this the most profitable to feed to his stock.

The crops of the farm are roughly estimated as follows:

Clover hay .................... 100 tons
Wheat ....oooiiniiiii 750 bu.
Oats vovvii i 960 bu.
QOats, barley & peas, mixed ...... 500 bu.
Ensilage ..ot 250 tons
Peas ..ol 200 bu.
Tarnips ...oooviiiiiiiiiii. 5000 bu.

In addition to the above there was a good supply of vege-
tables and fruits for the family. The farm was carrying 10
horses, g cows, 62 steers, 24 sheep and 25 hogs. More or less
stock is bought and fed a few months and then sold at a good
profit.
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The cash receipts from the farm for the year are approxi-
mately :

Steerssold ....... . i, $1200
Sheep sold .............. ...l 900
Hogssold ..., 200
Wheat sold ........ ..ot 500
Oddsandends ..........ccvviuun.. 200
Total ... $3000
Labor cost ...t 600
$2400

These figures are based on the Ontario prices, which are some-
what less than the prices in the States.

I was curious to know something about the implements used
in operating this farm, and Mr. Elliott’s first mention was his
gasoline engine, grinder and straw cutter which he estimated at
$400. In the hay field the men were using a large mower, side
delivering hay rake and hay loader, all valued at $170. The
other implements brought the total amount up to a little over
$1200. The team and its outfit made about $1000 more.

‘Mr. Elliott, like our Maine farmers, believes in feeding out
the straw. During my trip I saw the remains of hundreds of
straw stacks, left to decay on the ground where it was stacked.
Mr. Elliott chops his straw and mixes it with his ensilage, of
which he feeds about 40 lbs. per day to his cows, and in similar
proportion to other animals. When the ensilage is mixed with
straw the stock will eat both up clean, and with all the clover
hay they will eat, and a liberal ration of turnips, the animals
thrive while laying on the flesh. He believes in lots of turnips,
and this year “lifted,” as they stvle the harvesting, about 5000
bushels from the turnip patch.

Mr. Elliott practices a short rotation of crops, planting large-
ly corn, oats or barley and seeding to clover. The tilling of
the soil is constant and thorough from first to last. Weeds
have no chance to grow on this Ontario farm, and it was a
matter of interest to me to notice here and on other farms that
there were no weeds and foul stuff growing on the cultivated
lands. There were acres and acres of grain nearly ready to
harvest without a trace of mustard, and thousands of acres of
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clover without white weed, wild carrots or other noxious weeds
in sight. It all shows that the system of rotation and cultiva-
tion in vogue is bringing the farmer liberal returns for his toil.
If the farmers of Maine could see the fields T saw on my trip,
there would certainly be more frequent rotation and better till-
age ever after on their farms.

Forest HENRY'S FARMING.

The farm of Forest Henry is one of the most productive I
saw. He has lived on this farm six years, and within that time
has increased its production 300%. Of the value of this 200
acre Minnesota farm I did not learn, but Mr. Henry wrote me
that hie had bought another farm nearby containing 160 acres,
with fairly good buildings, for $11,000. He considered it a good
trade, and I mention it here to give Maine people some idea of
the value of farms in Minnesota.

The special work upon Mr. Henry's farm is dairying and in
October the boys were milking 29 cows and 7 more came in
soon after. At that time he had just bought fifteen tons of bran
at $20 per ton and ten tons of oil meal at $31.25 per ton. The
wheat, oats and barley grown on the farm are sold and other
feeds are bought and fed with the clover, silage and corn grown
on the farm.

The buildings are especially attractive. A new barn erected
by Mr. Henry is 36 x 100 feet, all built above ground. The
entire lower part is devoted to his dairy stock, arranged to give
abundance of light, fresh air and ample space. The floors are
of concrete, graded to conserve all the manures, while the tie-
ups are so arranged that a team can be driven between them,
the droppings shoveled into a spreader and drawn out and
spread upon the land when weather conditions will permit.

It will be remembered by those who heard Mr. Henry’s lec-
tures in Maine that he advocated spreading the manure on the
land as soon as possible after it was made. This is certainly
vnuch more economical than the methods in the east, and he
maintained that when it was spread on the ground nothing was
Jost of its manurial value.

A small room is built out from the center of the barn where
the milk is run through the separator and the cream prepared
for the creamery. A small gasoline engine furnishes the power.
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Near the center of the building two ventilator shafts are
placed to carry off the foul air, and fresh air from outside is
introduced to keep up the circulation.

The second floor is utilized for the storage of hay and straw.
The clover hay goes in at one end by means of a horse-fork and
the straw is blown in at the other when the grain is threshed
out.

At the southeast corner just outside the barn is a large silo
made of brick and concrete, 16 x 42 feet, which holds 200 tons
of silage when filled, grown for the purpose on 12 to
15 acres. A quick job is made of the filling, which is usually
done in a day and a half. The fodder is cut just outside, and a
blower sends it into the top of the silo. Cutting the fodder and
drawing it to the cutter in that time illustrates the hustle these
western farmers put into their work.

Every foot of ground in Mr. Henry’s farm is tillable. The
crops this year consisted of 50 acres of barley, 40 acres of oats,
20 acres of timothy, 30 acres of clover, 40 acres of corn for
grain and ensilage. The balance of the farm, besides a potato
plot and a large garden, is devoted to pasturage. The products
from the land Mr. Henry estimated in dollars, as follows: Bar-
ley, $600; timothy seed, $200; oats, $300; making $1700 besides
the hay and other crops that were to be fed out.

The following, Mr. Henry considered a fair statement of the
receipts of the farm for the year:

Hogs ...coiviiiiiii i, $300
Barley, oats and timothy seed ...... 1100
Cream ........iiiiiinvinnnnnn.. 1750
Profit on cows sold ............... 400
Horses sold . ......... ... ... 400

$39350
Feed bought (estimated) ......... 600

$33350
Less labor bills .......c.vueiiiL.. 1000

Net proceeds ..., $2350






Orchard of Volney Gray, Dover, Me.
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TuaE SECRET OF IT ALL.

Rotation of Crops. As already stated every acre of this farm
is tillable land. Mr. Henry believes in a short rotation of crops
—mnot more than three or four years, and one of these crops is
always clover, from which he gets a yield of 214 to 4 tons to
the acre in his two cuttings. Corn likes nothing better than
to follow clover, and Mr. Henry says his average yield is fully
seventy-five bushels, 50% more than his neighbors are getting.

Culture. 'The ground is thoroughly plowed, harrowed and
cultivated. On July zoth, when the corn was too tall to work
a double cultivator the boys were cultivating with a single cul-
tivator. This tillage had been so well done that no hoeing was
needed, for the weeds had no chance to grow.

Fertilizers. Mr. Henry has never bought a pound of com-
mercial fertilizers, but he uses with much care all that are made
on the farm. He utilizes all his straw for bedding his stock.
He says it is a good absorbent and is worth more for this pur-
pose than to feed out, when clover hay is so abundant.

Many manure and straw heaps were noticed near the farm
buildings as we rode through the country. They were unsight-
ly to behold and suggestive of the extravagant wastes of many
western farms. But it should be borne in mind that there is
greater progress in western than in eastern farming, and with
all the educational work that is going on we may expect even
greater results in the near future. The state of Minnesota
spent over $23,000 in 1909 in the work carried on through its
farmers’ institutes.

Clover and cultivation are the chief fertilizers on this farm,
because its owner knows how to make use of the vast resources
the all-wise Creator has placed within the reach of every farm-
er. The system makes the soil fertilize itself.

Freedom from weeds. There were no weeds except by the
roadsides. The grain fields were clean; hardly a weed of any
kind could be seen. The pastures from which clover was cut
last year were equally clean, and there must have been fully a
ton and a half to the acre. It is no wonder the cows give milk
freely and the steers grow fat on such forage. Frequent rota-
tion and cultivation give the weeds no chance to mature. This
freedom from the pests of our Maine farms was the most assur-
ing evidence of successful farming.
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CAN THE MAINE ORCHARDISTS COMPETE WITH
THOSE ON THE PACIFIC COAST IN THE
PROFITABLE GROWING OF APPLES?

By LowerL RoupeeusH, New Richmond, Ohio.

To the above interrogatory we would answer yes, with em-
phasis. All New England, particularly Maine, by virtue of its
soil and climate is pre-eminently the best apple orcharding sec-
tion of the United States. Tf that be true, why is it that Pacific
Coast apples command the highest prices in our market, and are
eagerly sought for by the fancy trade in this and other coun-
tries? This is why,—conditions have changed and we have
not. When our ancestors had destroyed the Indian, wild beast
and forest in part, and founded homes, they began setting apple
trees which in due time gave bountiful crops of perfect apples
in size and color, free from fungous disease and insect injury.
This condition obtained for a long time. Occasionally there
would be a killing late frost or severe winter, when the fruit
buds would be killed or the trees destroyed. By and by it was
noted that many varieties were not so prolific; fruit was not so
large nor high in color; often, many were wormy and ilishapen.
Again it was noted that the foliage was not healthy; the leaves
of many varieties dropped prematurely, while others had patches
of brown on them. There was a reason for all this. The apple
orchards, for long years, were set on a virgin soil. This is de-
sirable, as no plant or animal has the ability to make something
out of nothing.

The codling moth and many other insect pests had not come
to us from foreign lands; in fact, the native pests, the curculios
and apple maggot,—the so-called “Railroad worm”—were satis-
fied with the native wild fruits, hence did no real injury.
Neither were the many fungous diseases such as the rots, can-
ker and scab in evidence. The soil of the region is not as fer-
tile as it once was. The native pests have left their wild haunts
and now prey upon our orchard fruits, and the imported ones,
like the codling moth, flourish in the land of their adoption hetter
than in the land of their nativity, because they left their encinies
behind. In short, conditions have radically changed.
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Let me ask how much change in care and general manage-
ment or treatment has there been on the part of the apple-grow-
ers of Maine in the past half century? When were a large
majority of the trees pruned, fertilized and tilled in part, much
less in the full sense of the terms? If the orchard was in tim-
othy (and it generally was) this was cut for hay and the last
stalk was exacted. Is it reasonable to suppose that a soil of
low fertility will produce two hountiful crops at the same time?
“A house divided against itself cannot stand.” Tt is not less hay
and more fruit, or more hay and less fruit, but less of each and
but little in the aggregate. Have you cultivated your apple
trees? No soil gives greater returns for tillage than does the
granite of Maine.

Have you applied the farm manures or chemicals as you have
on your site for oats, timothy, corn and potatoes? Have you
sprayed to destroy insect pests, and to prevent fungous diseases?
Yes, possibly two per cent. of the apple orchardists of Maine
have. What about the ninety-eight? They have simply done
nothing. If Maine orchardists have lost the fancy trade of the
United States and other countries (and they admit it), is it not
their fault? Indifference, neglect and don’t care in the man-
agement, is seen everywhere. Ts it hecause thev are lazv? No!
it is bcause they have not changed their orchard methods to
meet changed conditions; because they have not appreciated the
fact that there are great possibilities ; because their industry, so
far as it relates to the apple orchard, is not well directed; be-
cause they are growing apples their grandfathers grew. This
obtains from Maine to the Mississippi River to a less or greater
degree among orchardists, less where there are fruit organi-
zations, more where none exist.

Is it possible for the Maine apple orchardist to regain that
which he has lost? Yes! Yes!! Yes!!!l Did not the Wise Men
come from the Hast? The possibility of apple orcharding in
Maine is only bounded by the ability of the orchardist in secing
and doing things at the right time and in the best way; putting
honest goods in an honest package. THow did the Pacific Coast
orchardists capture our best trade at home and abroad? Will
vou tell us? We answer, by doing as well as they knew how,
and this not only meant best varieties, best setting, best til'age,
best pruning, best spraying, best picking and packing, but the
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best in organizing and marketing. More than this, the state
came to their assistance in the enactment of wise laws in re-
gard to spraying, grading, marketing and naming the variety
and number of the {ruits contained in the package.

What has the State done specifically? It has said what size
the package shall be; the character of its contents according to
the grade. Idaho, for example, has only one grade, and the
marketing of wormy fruit or its giving away, subjects the own-
er to a fine or imprisonment, or both.

Tt has appointed horticultural inspectors, who can appoint
assistants, whose duty it is to inspect nurseries and orchards to
see if they are infected or infested, to give instruction to or-
chardists in the selection of varieties best adapted to soil, cli-
mate and market, to tell how to set, prune, cultivate, fertilize,
pick and pack the fruit, and last but not least, how to spray
their trees and with what, and the number of times necessary
for best results. The state has also said that the name of the
owner in full with his postoffice address, also that of the packer,
shall be enclosed in each closed package. On the outside, the
name of the owner or organization, with place of business,
grade, variety, and in one state number of apples, shall be given.
Thus it is seen that the state helps the grower, and in return,
the grower, by his skill, has added to the wealth of the state as
well as to his own.

To prove to you that the individual does something in Cali-
fornia, Oregon, Washington, Idaho, Montana, Nevada, Utah
and Colorado, five acres are all one man can care for and this
means in addition one or two horses. The trees are carefully
pruned one or more times each year, cultivated from five to
twenty-five times, sprayed from four to seven times, the fruit
thinned and carefully picked, hauled to nearest shipping point,
graded and packed. And because of the doing of these things,
he has taken your best trade from you. But you say, has not
the Pacific Coast orchardist great advantages in soil? As to
soil, the so-called volcanic ash is ideal as to physical condition,
but is out of balance—deficient in nitrogen and humus, and both
must be supplied for best results. As to climate, he has just as
many ups and downs as the Maine orchardist, but he has over-
come some of them by the use of various mechanical devices
from old-fashioned smudges to the latest crude petroleum heat-
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er. Again, when a freeze is apparent, schools are dismissed,
business houses and factories closed until the danger has been
prevented or passed and all join in helping save the orchard.
As to insect pests and funguous diseases, he has all you have
save the Gypsy and Brown-tail moths, with the San Jose scale
thrown in, as it first appeared on the Pacific coast.  As to spray-
ing, he found years ago that it was fundamental. The leaves
of the tree are both its lungs and stomach. That the synthetical
or vital processes may go on undisturbed, it is essential that the
leaves be healthy. TIf they in part or whole are destroyed, then
the plant cannot get that g8% of its food out of the atmosphere,
out of the carbonic acid gas in the atmosphere—that poisonous
excreta of the lungs of man and the inferior animals. Again
you must remember that the food which goes to make the leaf
and fruit buds, the blossom and pollen, and to grow the apple
to one-third its normal size, must be stored in the tree the pre-
vious year, hence spraying means much—is the essential, all
else being equal. If the Maine orchardist will do these things
as well as the one on the Pacific Coast, he will soon regain his
lost market, because he has many advantages. What advan-
tages has he, you ask? We will first give those of the Pacific
Coast.

First. Better mechanical condition of the soil.

Second. Trees come into bearing two or three years earlier.

Third. Spraying is not delayed or made worthless by wet
spells.

Fourth. Trees live much longer.

‘What are those of Maine?

First. A cheap site.

Second. Low rate of taxation.

Third. A balanced soil, hence better quality, better keepers.

Fourth. Better climate—as much sunshine too, and no more
insect pests or fungous diseases.

Fifth. The best home market in the world and possibilities of
foreign markets.

Sixth. Cheap, rapid and safe transportation.

Seventh. The Man! The Man!
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Maine has the man, who, when awakened, will do things. A
market is fundamental. Who has the market that all New Eng-
land orchardists have? Twenty millions of people within a ra-
dius of 200 miles of them; the millionaires are not a few and
high-priced artisans many. The latter furnish the best cus-
tomers—they have both the appetite and money. Cheap trans-
portation is necessary. It costs the Pacific Coast orchardist
$3.75 per barrel or its equivalent, to lay his apples down at New
York or Boston. Would not that be a reasonable price for
yours, f. 0. b.? One thing more, last but not least, we must
consider cost of site and taxes. If there is an acre of orchard
land to be found on the Pacific Coast that you would accept for
a gift that can be purchased for less than $100, I failed to see it.
An average would be nearer $750. It costs from $40 to $150
per acre to fit it, and $20 to $40 for water. In many towns
taxes range from 5 to 7 per cent. Do you want to leave Maine
to grow apples? Can you afford to pay $250 to $2000 per acre
for land no better than you have at home, that can be purchased
for $235 to $507? Can you throw away the best home and for-
eign market for one on paper in part? Stay in Maine, my
brother orchardist, there are diamonds here. The Pine Tree
State has possibilities in orcharding never dreamed of, much
less realized. If you will keep step to the music of progress,
imitate your far western brethren, in tillage, manuring, prun-
ing, packing and marketing, you will have found veritable dia-
monds in the granite hills of vour native state. You have led all
the states east of the Mississippi in legislating for better pack-
ing, grading and marketing. Obey this law to the letter—it
will pay you a hig investment in that it will help vou once again
to have vour market and lead your sister states in orcharding.
Maine can and must lead.
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Guernsey Cow, Osceola.  Produced 9,188 pounds of milk in 12 months. Property of J. Henry Rines, Portland.



REPORT OF PROCEEDINGS

OF THE

State Dairy Conference

AND

TWELFTH ANNUAL MEETING

OF THE

Maine Dairymen’s Association,

NoVEMBER 30 AND DECEMBER 1, 2, 3, 1900.

The annual State Dairy Conference for 1909 was held at the
Opera House, Skowhegan, on Tuesday, Wednesday, Thursday
and Friday, November 30 and December 1, 2 and 3. This was
a meeting of great interest and value to the dairymen of the
State.

TUESDAY EVENING, NOVEMBER 30.

Meeting opened at 7.30 by F. S. Adams, president Maine
Dairymen’s Association. Invocation by Dr. F. A. Leitch, Skow-

hegan.
6
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ADDRESS OF WELCOME FROM BOARD OF TRADE
AND CITIZENS OF SKOWHEGAN.

By Prof. Roy L. MaRrsToN.

Gentlemen of the Maine Dairymen’s Association.

I am here to extend to you the welcome of the Board of
trade and citizens of Skowhegan. We are glad to greet you
as citizens of sister cities and towns and as representatives and
exponents of the dairy industry which means so much to many
of our citizens here in Skowhegan. The Skowhegan Jersey
Creamery is one of the most prosperous and successful insti-
tutions that we have in the town. It was established by farmers
for the benefit of farmers and has been maintained through the
efforts and executive ability of farmers through a great many
years, and we as citizens of Skowhegan are proud of the size
and quality of its business. We are also proud to hold this
Skowhegan Jersey Creamery up as an example of what co-
operation will do in the management and handling of farm
products. I can but feel that this question of co-operation is
one of the greatest problems which confronts the agricultural
interests of this country today. It is a matter of interest that
the answer in the majority of cases to the question sent out by
Mr. Roosevelt’s Country Life Commission, asking what the
trouble was with the farmers and the farms, was, “There is
no trouble about raising crops, but we want to know how to
get rid of them.”

The fact that co-operation is the greatest problem that con-
fronts the farmer today is very evident when we consider the
overpowering magnitude of the value of farm crops compared
with the value of other products in the United States; when
we realize that the value of our poultry and eggs is consider-
ably more than the total value of all the silver and gold mined
in the United States, without Alaska, and the value of our
wheat and corn is a great deal more than the total value of all
the other minerals combined. We hear almost every year of
$1.50 wheat and $2.00 wheat, but I do not think many of us
ever heard of a farmer getting this for his wheat. It is such
organizations as the Maine Dairymen’s Association that will
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bring this matter of co-operation to a head, because they will
bring together farmers who are interested in the same things,
and they are going to realize that it is not a question of pro-
ducing the product so much as a question of disposing of it.

Gentlemen, as a representative of the town, I want you to
feel perfectly at home while you are here. We want you to
like us, we want you to have a good time and we want you to
come again. I want to assure you that a great many people
of Skowhegan are glad to see you that are not here tonight;
and in behalf of all the people of Skowhegan I want to offer
you the courtesies of the town.

ADDRESS OF WELCOME FROM SKOWHEGAN
GRANGE AND THE AGRICULTURAL INTERESTS
OF SKOWHEGAN.

By Frank P. PENNELL.

Members of the Maine Dairymenw's Association; Ladies and

Gentlemen:

I knew that the gentleman who spoke before me would say
all that was necessary to be said in order to make you feel at
home and entirely welcome. I think we can well congratulate
ourselves that we have with us this evening and for the next
few days the Maine State Dairymen’s Association, represent-
ing some of the master minds in the dairy industry; those who
have made the dairy industry their chief study for many years,
those from whom we shall expect and undoubtedly shall receive
many good and useful ideas. From these men we can obtain
a good deal of help in relation to the best methods of producing
the most and the best at the least expense, thereby leaving a fair
margin for the producer. We can be much benefited by absorb-
ing from them the knowledge and the valuable information that
they have gathered. It gives me great pleasure at this time
in behalf of the agricultural interest of this section in general
and the grange in particular, to extend to the Association, its
officers and members, a hearty welcome. Let us drink from
your fountains of knowledge that we may improve in every
way until we have become perfected in the industry. Again
I say, Welcome.
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RESPONSE.

By W. G. Huntoxn, Vice-President Maine Dairymen’s
Association.

Ladies and Gentlemen:

We have been taught from infancy that “It is more blessed
to give than to receive,” but I think the Maine Dairymen’s
Association are well satisfied, tonight, to be the recipients of
your cordial welcome. I can but recall, here tonight, the last
meeting of this character which I attended in your town. It
was in the year 1896, and if my memory serves me right a
prophecy was made that night by a friend of agriculture in
Somerset County, which T can think of tonight as being full
of meaning and of more importance than at that time was
recognized. ‘This was made by George Flint, a friend of many
of you, and a member of the Board of Agriculture from Som-
erset County. In a discussion at that meeting he said, “The
time has been when a cow, a tin pan and a dash churn were
the equipment for the Maine dairyman, but I believe that con-
ditions will demand a different kind of dairying in the near
future.” The truth of that prophecy can only be understood
when we think of the growth in that line of business in the
State of Maine today. At that time there were a dozen or
more creamery associations that were doing business in the
State,—today we have sixty-five. In that year the gross busi-
ness of the largest association was $370,000; the same associ-
ation last year did one and one-half million dollars worth of
business. Truly the Maine dairyman of today has to be better
equipped than he was in 1896, to meet the requirements of the
market and the demand for his products. This great increase
in the demand for Maine products in the dairy line made it
possible for this association to ask the taxpayers of Maine to
furnish men whose sole business should be to encourage this
industry and improve the conditions under which the product
was made, and also to protect the consumer in the buying of
those products, to see that he is not deceived.

I want to say right here that I think much has been done by
the creamerymen of the State. To them we owe largely our
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success, as they first pointed out to the producer the necessity
for a purer and better product. It was the creamerymen who
saw that if they had the product in a better condition they could
pay the producer a better price, and we have seen the price
constantly advancing through all these thirteen years until today,
a producer myself, I am receiving nearly double for my product
what T was at that time. This has made it possible to over-
come the antagonism between the producer and the creamery-
man which existed at one time and threatened the whole indus-
try. The producer realizes today that the best friend he has
is the man who is constantly finding fault with his product
because it is not good enough for the market. This fault-
finding has led to such vast improvements in conditions that
today we are proud of Maine dairy products. Nature has been
very kind to the State of Maine in the quality of all the agricul-
tural products that are indigenous to this climate. They rank
in the markets among the best. But it is not a business propo-
sition for the farmers of Maine to neglect to put those products
upon the market in the best possible condition. The men of
Maine today, the young men of Maine, are beginning to realize
that there are facilities for their brains and muscle in this State
which are not exceeded by those of the West. They are begin-
ning to see that there is an opportunity for a young man in
Maine today not only to succeed but to mark his success and
crown his efforts with something honorable,

In a publication of one of the largest agricultural organiza-
tions of the State we find this axiom: “New ideas are the ma-
terial from which progress is made.” I trust and I believe that
this association, after the cordial welcome which it has received
in the good town of Skowhegan, will produce new ideas which
in the congenial soil of Somerset County will take root and bear
fruit throughout our whole glorious State of Maine. I thank
you again in behalf of our association for all which your wel-
come means.
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AGRICULTURE OF MAINE AND ITS POSSIBILITIES.

By Dr. Gro. E. Frrrows, President University of Maine,
Orono.

If T could succeed in inspiring you with the same enthusiasm
which T myself feel for the possibilities of Maine agriculture,
it would be well worth ten times the effort that I shall be
obliged to put forth this evening. If it be possible that I can
make you feel as I feel, it will be my greatest regret not only
that every seat in this hall is not filled, but that the hall is not
ten times its present size. This subject was assigned to me,
but no subject could have been assigned which would have
pleased me better.

The possibilities of Maine agriculture! After a little thought
it seems that they are almost limitless. The very first glance
fills you with interest, a little more thought with animation,
and the more you study into the subject, the more are you
inspired with the possibility of satisfying the highest ambition
of any and every citizen of Maine. And it is more than Maine
agriculture that can be developed. Maine has many other in-
terests,—industrial, maritime, lumbering, manufacturing—and
yet the possibilities of Maine agriculture alone are so vast that
if we fairly contemplate them we shall ourselves be amazed.

Now what are the possibilities of Maine agriculture, in brief?
We mean every product that can be developed upon the Maine
farm home, and there are a great many thousand farms in
Maine; I think we have something like 54,000 farm homes.
The possibilities of Maine agriculture, then, mean all that is
possible on the farm, but only a few of those things may be
named, such as the farm crops, hay, grain, corn, potatoes, etc.,
the live stock and the dairy interests, the poultry, and the fruit.
It may mean, also, and it does mean, the development of for-
estry, practically on the farmer’s wood lot; and last but by no
means least, it means the development of the country roads by
which these crops may be taken to market. All of these are
contained in the possibilities of Maine agriculture.

I shall say what I have to say this evening under three divis-
ions: First, a general view of the topic; second, What can we
do; third, How shall we do it?
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James J. Hill is the agent through whom so much has been
done for the great Northwest, not only by the building of rail-
roads but by the inspiring of the new inhabitants to develop
their land, that at the opening of the great Seattle Exposition
of this past summer, a colossal statue of this man was unveiled
on the Exposition grounds. It was my good fortune to take-
a trip there last summer, and I do not wonder at the feeling of
admiration, almost of reverence, which those people have for
James J. Hill. He has, in addition to having built the great
railroads, so stirred the people with ambition to develop the soil
and the natural resources of their country, that every one of the
people living on the Pacific Coast along the great lines of his
railroads, from St. Paul westward, is an apostle of progress,
a most strenuous agent for the uplifting and upbuilding of the
country. Some of them are people who have gone from Maine.
There is no reason why any one should not be ambitious to put
forward the claims of the country where he lives, James J.
Hill will now devote the remainder of his life to inspiring the
people of the United States to give more attention to agri-
culture. He has found that the great railway lines that he has
built cannot be supported successfully unless the people cul-
tivate the soil.

You will notice in the November number of “The World’s
Work” a splendid article by that gentleman on the agricultural
resources and development of the country. He does not simply
mention the resources, but he goes on to show the necessity of
a greater development in the country. In the course of his
remarks we find this sentence: “Land without people is a
wilderness ; people without land are a mob.” There is a great
deal in that sentence; think it over. It does not matter how
magnificent the timber standing on the ground may be, how
wonderfully rich the soil may be, how broad and deep and clear
the rivers, how rich the mines, if there are no people the whole
of the land is a wilderness. On the other hand, great aggre-
gations of people crowded together in the cities, in the slums,
or even, if you please, in uncultivated territory,—masses of
people by themselves without a proper relation to the land, are
a mob. Civilization, then, results only from a proper adjust-
ment between the land and the people, it does not matter whether
it is in ancient times or in the present. The proper adjustment
of the land to the people means progress, and nothing less than
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this will ensure it. The depopulating of the country and the
filling up of the cities has been the great tendency in the past
twenty-five or fifty years in the United States, and it has grown
to be a great danger. The most difficult problems for solu-
tion by politicians, by thinkers, by sociologists, are those prob-
lems which come from the massing of the people in the cities,
away from the land; and those who are the most far-seeing
are making plans as to how these people who are a surplus in
the cities may be taken back to the soil and not only made self-
supporting, but a help in building up the country. Therefore,
the great problem before this nation, the problem before all
others, is the proper adjustment of the population to the land.

The great trouble with the American people has always been
that they want to get too much for too little. We all have
been inclined this way, especially our ancestors. They have
plowed the soil and gotten what crops they could, and when
there began to be a shortage, instead of putting in the proper
work to rejuvenate the soil, they have moved westward, and
the general progress of the country has been westward. It
was only about 100 years ago that the people of New England
began to push on into New York; and about fifty or seventy-
five years ago that they began to push on from New York into
Ohio, Indiana, Michigan and Wisconsin; only about twenty-
five or thirty years ago that they began to push on from Wis-
consin into Towa and Nebraska, and it is within the remem-
- brance of the youngest people here when they pushed on to
occupy what was known as the Great American Desert. Now
almost all the available land between the Atlantic and the Pa-
cific Coasts has been pre-empted, homesteaded, or obtained in
some way. The race is over. We do not take up any more
free land. The problem is, How shall we develop the land
which we have taken up, to get the best results?

The older ones here know that for twenty-five or thirty years
wheat was raised successfully in Central New York; but the
land gave out and the wheat raisers went to Illinois. That
land gave out in twenty-five or thirty years more, and they
moved on to lowa, and the same thing is happening there.
They have not used intensive cultivation, they have been rob-
bing the soil, they have been using up our resources, and now
the great cry is not for land alone but for the conservation of
our natural resources. It is a very significant fact that the
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man who is at the head of the oldest and most noted of all
our educational institutions, since he has laid down his educa-
tional robes has been called upon to take up the chairmanship
of the Association for the Preservation of our Natural Re-
sources; but perhaps I am going a little too far afield.

I was to talk about Maine possibilities. We want to see
what portion of the soil which is available for agriculture is
occupied, and how it is cultivated. In looking over the map
of the United States we find that the one state in the Union
which occupies and cultivates the largest proportion of its avail-
able farm land is the state of Illinois. In that state 86.4 per
cent of the good farm land is occupied and cultivated. You
would almost suppose that with such excellent soil they would
occupy and cultivate the whole of it, but even with that rich
soil only 86.4 per cent is cultivated. Although we think that
proportion is not what it ought to be, let us see what we are
doing ourselves. Maine has 6,300,000 acres of land which is
suitable for farming, and only 2,400,000 acres of that land are
cultivated in any form whatsoever. That is to say, a little less
than 38 per cent of the available good farm land of Maine is
now cultivated, whereas Illinois cultivates 214 times as great -
a proportion. We hear great stories about the wealth of the
soil and the richness of the farms in Jowa. Only two weeks
ago I was in conference with a gentleman straight from the
richest portion of the state of Towa. I might incidentally men-
tion that he was the gentleman whom I have just engaged to
become Professor of Agronomy of the University of Maine.
He is coming from that rich state into Maine, and why? Par-
tially because he knows that the possibilities for development
in the State of Maine for the next ten or twenty years are going
to be greater than in that wonderfully rich State where farm
lands are sold for $200 an acre. The land is too high. He
told me that one might think because the farms are so rich
and the land so high that everybody was prosperous, but they
are obliged to have enormous crops to sell at the prices which
they can obtain, in order to have such a margin of profit as
the farmers in the Fast can procure from a much smaller piece
of land which is not so rich, but is nearer the markets. Just
stop and think a moment. On land that is worth $100 to $200
an acre, the farmer is obliged to raise a very large crop in
order to secure enough above the cost of labor, the expense of
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tillage, etc., to pay merely the interest on the amount invested.
It is almost more than the farmer can make, at the prices he
can obtain. There is altogether too much invested, in such
rich land. The result is that the people are selling their land
at large prices and moving away, and thousands have gone
up into the Canadian Northwest; but I want to show you that
there is no reason why any one of us should go up there. If
we could get at some of those people who are selling their
farms I believe we could induce them to come here, much to
their own profit. We hardly appreciate the advantages which
we have. In the first place, we are thousands of miles nearer
the market for all agricultural products than are those farm-
ers who occupy the so-called rich lands and who have such
advantages. I know of what I am talking. I was brought
up in the middle West. I was born in Wisconsin and have
lived in almost all of the middle states in the Mississippi Valley
for a brief time, and recently have taken a tour to the Pacific
Coast. I will admit that they have a charming climate on
that coast, and beautiful, big red apples. I will admit a great
many of their advantages, but considering the prices and the
distance of the market to which they must send practically
all of their products, it does honestly seem to me that to locate
on a smaller farm in New England or in the Eastern States
would be a far more advisable thing for people who are moving
on toward the extreme West than to make such an effort as
they are making to compete with those tremendous enterprises
out there, )

To get the facts on our own crops I wish that we might
have the figures that we shall have a year hence. The legis-
lature has made an appropriation to gather agricultural statis-
tics, and these will be available during the coming year. I
have the value of one crop, however, and we can infer from
that something as to what the others will be. The only figures
I have are on potatoes. This is not the only crop grown in
Maine, we all know. This is a Dairymen’s Association, and
while we are here, at least, we feel that the dairy products of
Maine are the chief products, and they ought to be, nothing
else ought to surpass them; but I happen to have the figures
on potatoes alone. In 1908, 116,000 acres in Maine were
planted to potatoes. Those acres produced 26,100,000 bushels,
which were sold at a value of $15,021,000. There are the
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acres, the bushels and the dollars. We know that potato grow-
ing in Maine on such a scale is a comparatively new enterprise.
Tt is so new that all of us know the beginnings of it. T under-
stood from Prof. Woods a short time ago that it was only
seven or eight years since when but 500 pounds of copper
sulphate was sold in Aroostook County. But within the past
two or three years six train loads were sold, for the spraying
of potatoes. That shows' the rapid progress in one county
alone. We also know that Aroostook County is not the only
county in Maine where potatoes can be successfully grown,
but the chief acreage at present is in that county and we are
talking about one county alone in mentioning these figures.
Here are some facts which we should consider: One hundred
and sixteen thousand acres is only one-twentieth of the amount
of land which is cultivated in this State and only one-sixtieth
of the suitable farm land which ought to be cultivated; and
vet the product from one crop raised from only five per cent
of the present occupied land is fifteen millions of dollars. Just
suppose that the same proportion were carried out, not over all
the land but over only that portion of the land which might be
cultivated and planted to that crop successfully, the number
of millions of dollars that could be obtained from a single
crop are so stupendous that we can hardly'realize them. Three
hundred millions of dollars in a year! The crop of potatoes
raised in Maine in 1908 exceeds the total crop in any other
state in the Union except New York, in bushels, and New
York had almost four times the acreage that was planted in
Maine. The value of the potato crop in Maine exceeds the
value of the same crop in every other state except Pennsyl-
vania and New York, and in Pennsylvania 214 times as large
an acreage was planted. And, by the way, they sold their
crop at an average of 84 cents, and their total value only ex-
ceeded that of Maine by about $30,000. :
Here is another fact that is worth knowing. Wisconsin,
Pennsylvania, Ohio, Michigan, New York, Towa and Illinois
each exceeded in acreage the potatoes in Maine, but only one
of them exceeded Maine in bushels produced. Can we con-
template that—and that is only one of our possible crops—
and not feel that the soil of our State is more valuable to us
than gold mines or silver mines or iron mines or mines of any
kind? The best mine anywhere will be exhausted sooner or
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later. Indeed, if it is properly worked, it will be exhausted
in a few years and when the mineral is gone from a mine there
is nothing but an empty hole; there is no possibility of repro-
ducing the former contents, while the soil may be cultivated for
1,000 years and at the end of that period be richer than in the
beginning, for we can point to such cases in Furope. In that
country there are instances in which land has been cultivated
for more than one thousand years and is richer today than
when the cultivation commenced. The soil of Maine for any
crop is far more valuable than mines of gold would be on the
same land.

What can we do to realize the highest possibilities of Maine
agriculture? There is not one of us here, or anywhere else
i1 Maine for that matter, who would admit that we cannot do
as much as other people who have no better soil, no better
markets and no greater intelligence. Of course we might
admit for the sake of argument that there are people located
on soil richer than that of Maine, and for the sake of argument
we might admit that there are people' who have better markets
and opportunities, but I do not see any one here who will
admit that there are people who have any greater intelligence
than the average American Yankee. Now, then, with the soil,
markets and intelligence, we claim that we can equal any other
person anywhere in the world. If that is the case, we must
see what they are doing in other countries. We cannot go
back on the original statement,—I am sure you will stay with
me on that. It can be demonstrated without any effort that
the land in Maine which we now have available for cultiva-
tion, not forest land, if it is cultivated only in the same manner
as others are cultivating, could maintain at least a populaton
of five times the present number, with no difficulty whatever ;
because certain small countries in Europe, léss than one-half
the size of the State of Maine, are maintaining on their soil
in a condition of prosperity more than five times the population
that we have. They have none of them any better opportuni-
ties for marketing their products.

I am going to compare our prospects with those of the coun-
try of Denmark, and Denmark is fully as far from good mar-
kets, the markets to which she sends her dairy products, as
any point in the State of Maine. They care for their own
people, four or five times as large a population as we have,
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and export almost a fabulous amount of goods. Now Den-
mark has actually an area of considerably less than one-half
the area of the State of Maine. TIn 1900 the population was
2,600,000. Besides taking care of that population, which is
314 times as large as that in the State of Maine, Denmark
exported last year $48,000,000 worth of butter, $21,000,000
worth of bacon, and $18,000,000 of other provisions, to Great
Britain, and the people did not live like slaves, either. They
lived so well that they did not wish to go anywhere else. That
means $40 of exports for every man, woman and child in the
country of Denmark. What would that mean in Maine? Be-
sides supplying its own population, if this State could export
$40 worth for every man, woman and child, it would mean
$28,000,000 in addition to what we now do.

We are talking about possibilities, and that is only a part of
them. Holland, with a very much smaller area than Denmark,
with much smaller farms and more intensive cultivation, main-
tains a population of five millions; and Belgium, with a smaller
area than Denmark, maintains a population of seven millions.
These countries, however, have other industries aside from
agriculture.

For a moment we will drop those foreign countries and talk
about some state nearby. We certainly can do what is done in
Wisconsin, which is a state almost exactly like ours in many
respects. Along its border is a great lake which serves as
the Atlantic Ocean. In the northern part of that state there
are great lumber interests as there are in the northern part
of the State of Maine, and in the southern part there is land
suitable for agriculture. I happen to know just about how
agriculture has progressed in Wisconsin, because I grew up
there from childhood, and it is not over twenty years ago that
the impetus towards the co-operative creamery and cheese fac-
tory began. I meant to have brought with me a map which
they gave me at the Agricultural College in Wisconsin, showing
the State of Wisconsin as it now is. It is a white map with
red spots all over it; it looks as if it had the small pox. Every
one of those red spots shows the location of a creamery or
cheese factory. Fifteen or twenty years ago the whole north-
ern half of that state was a solid, unbroken forest, and yet you
can hardly distinguish the difference between the northern and
the southern part of the state in the number of red spots which
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are the co-operative creameries and butter factories, and their
northern limit is farther north than ours, and the climate is
essentially the same as ours. That is what has been done n
the last twenty vears merely by co-operation in that one line
of creameries and cheese factories. We can certainly do the
same kind of things that are done in Wisconsin. We can do
what other states are doing to attract attention to our advan-
tages. We are not doing what many other states are doing to
give publicity to our own progress and our own possibilities.
Those are some of the things that we may do.

What I have said before in the form of acres, I will now
put in the form of square miles. We have ten thousand square
miles out of thirty-four thousand, suitable for farm land, and
only thirty-eight hundred are used, and none of us claim that
these are used as they might be. If the ten thousand square
miles were used by the methods we are now using, our pro-
ductions would be 274 times as large as they are. If they were
tised as we might use them, if they were to be developed as is
the land in Denmark and Holland, our imaginations are almost
stupefied by the colossal figures that could be shown.

How can we do these things? There is no need of
drawing on the imagination. We will simply discuss how
other people have done them. Is there any one here who says
that a Dane is smarter ‘than a4 Maine man or that a Dutchman
knows more than a Yankee? You remember when Darius
Green proposed to build his flying machine he said, “You need
not tell me that a little sassy bird no bigger than my thumb
is smarter than we be!” You need not tell me that a French-
man or a Dutchman knows more, or has greater ability to
know, than any of us. The older ones of you here, those that
are middle-aged, know very well that a good many Danes used
to come to this country. There were a good many of them
in Wisconsin, around the middle of the state, the best potato
growing part. In Waupaca, where we were living at one time,
all of the foreign laborers were Danes, and they were splendid
laborers. We had Danes in our household and all the farm
work was done by them. In Minnesota the farm help is mostly
Swede and Norwegian, in southern Wisconsin mostly German,
In some parts of our country, in the early history of it, the
French came to our shores and a great many English and
Irish; but I will confine myself to the French, Dutch, Danes
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and Germans. If you will take note of the foreign immigrants
that are coming now, you will find that there are almost no
Danes or French or German or Dutch, and there have not been
for a great many years. For 20 to 25 years there have been
but very few Germans and almost no Danes, and the Dutch
have ceased entirely to come, and the French stopped long ago.
I can give you the direct cause of the ceasing of the Germans
to come to our country. It was hecause at the Exposition in
this country in 1876 they discovered that our industries were
not comparable to theirs, and they established a system of
schools that developed German industries in such a way that
it is more profitable for them to stay at home than to come to
this country, or to any other. At just about the same time
the Danes, who were about the lowest, agriculturally, of all
the nations in Europe, began a system of agricultural education
and informed the people that by intense cultivation of their
own farms they might be more successful and thus remain at
home, and the Danish emigration has stopped and the Danish
people are rich, as illustrated by the amount of dairy products
alone which they shipped last 'year. What have they done?
We will look at the education alone for a moment. Denmark
is about one-half the size of the State of Maine, no larger than
Maine would be if a line were drawn from Bridgton through
Bangor to Eastport, and yet in that territory they have an
Agricultural College and twenty allied agricultural schools. In
addition to this there are 78 high schools in which agriculture
is taught. In the college and allied schools there are 4,000
students, and im the high schools 6,000 students; ten thousand
people in a territory less than one-half the size of the State of
Maine who are definitely studying agriculture in the schools.
In addition to that, there are co-operative societies for the pur-
chasing and the testing of seeds, and there are co-operative
organizations for the marketing of products. The Govern-
ment assists these organizations by experimental breeding, and
in other ways. All of these are the kind of things that our best
men here are advocating. They have been advocated tonight,
they will be advocated tomorrow and so on in the future, and
those are the causes for that tremendous change in Denmark
during the past twenty years. From the lowest nation agri-
culturally, they have risen to the highest in all Europe. I will
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not stop to refer to France and Holland in the same way. In
my visit to Seattle last summer I was impressed more by the
exhibits of the counties of the State of Washington than by all
the other exhibits from all parts of the world, and it was be-
cause of the organization. I went through those exhibits and
T found that every county had a room by itself, and not only
had they displayed their products to the best advantage but
they had literature which explained in the minutest way and
of course in the most interesting manner the facilities for the
growth of these products in their particular county. That is
to say, each one of those exhibits became an advertisement
for the county it represented, and I made a collection of their
literature, not because I wanted the people of Maine to go out
there or that T wanted to go myself, but because I wanted to
make a study of how the people by county organization put
before the public their tremendous success. We ought to have
county organizations, publicity organizations, for each county
of the State, to show the possibilities and resources and encour-
age people to come and settle here and take advantage of the
opportunities which have been offered. We have some asso-
ciations, as the cow test associations which are being formed in
our State, which are exactly the solution of our difficulties and
will bring about the greatest development. In Wisconsin the
first association of the kind that I knew anything about was
a corn experiment association, called “The Agricultural Ex-
periment Association,” and it was all in the interest of dent
corn, and in that state, through that association made up of
the farmers all over the state, they have succeeded in growing
successfully dent corn in a profitable way as far north as Lake
Superior, farther north than we are. That is only one crop.
These experiment associations would assist in developing every
crop that we can grow successfully. We might develop a
larger canning industry. At present the only product we are
canning is corn, with the exception of sardines on the coast
and possibly a few blueberries. A greater canning industry
could be developed through the co-operation of the farmers
in these different agricultural lines. There could be a farm
school in each county, and the elements of agriculture taught
in every country school and every high school in the State. I
am thankful that provisions are now being made to get agri-
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culture into the country school. That is a thing that must
come. We must have the facilities that other countries have,
in these lines. We have heard many complimentary remarks
concerning what the Agricultural College is doing, and cer-
tainly T speak for it when T say that we want to do ten times
as much as we are doing. But you cannot afford to wait for
what the College can do. You must have instruction brought
closer to your own homes and more frequently. In Ohio I
think that forty or fifty thousand dollars are used for this pur-
pose. They have a peripatetic agricultural school which goes
around and holds its sessions in every community. There ought
to be a little agricultural school which could come into a com-
munity and run a week at a time, all over this State. And this
can be done. We cannot and must not wait for the slow pro-
cess of the machinery we now have in operation. We must
have instruction in the vicinity of all the people. Taking out
all of our forest and lake area we have suitable for farm land
as much as the nation of Denmark, and we can without any
exaggeration and without any remarkable change make a good
successful living for 3,000,000 people on this land; and by
doing that we are not crowding it. We are making every indi-
vidual living here more prosperous, as he is working on a
smaller area and getting a larger product.

To sum up in a word, What have we here in the resources
of our State? I need not repeat them in detail. We have the
land, we have a climate suitable to certain crops which can
make us independently wealthy. We can do exactly the same
things that other states in the Union can do and have done.
We certainly ought to be able to do what other nations no
larger than our own State have done. How are we to do it?
In just three words,~organize, co-operate, educate.

7
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WEDNESDAY, DECEMBER 1.

CO-OPERATIVE BRELEDERS ASSOCIATIONS.
By Lron S. MERRILL.

You will not expect me under this subject to discuss in any
way the science or practice of breeding, but rather to present
a practical plan whereby our farmers may become more inter-
ested in the improvement of our live stock.

The purpose of the co-operative breeders’ association is to
promote the breeding and improvement of high grade and pure
bred cattle, to establish and maintain cordial relations between
its members, and by co-operation to improve the general dairy
interests of the particular community in which the association
ie located.

When we consider the general admixture of blood lines in
our live stock, it must be apparent that work of this character
1s necessary, and that we should stimulate among farmers a
greater interest in the raising of live stock; that there should
be established in their minds definite ideals as to the characters
the particular breed of live stock they are interested in should
possess.

In considering the breeders’ association work it is well to do
so under several different headings.

1. Plan of Organization. A breeders’ association should
undoubtedly be elastic in its organization. It must have com-
prehensive by-laws for directing its work, which shall also pro-
vide for necessary officers, membership limitations and fees.
In order that the plan adopted thus far in Maine may be well
understood the constitution and by-laws of the first association
to be organized in the State is made a part of this paper and is
as follows:

CONSTITUTION AND BY-LAWS OF THE SEBASTICOOK
VALLEY HOLSTEIN BREEDERS ASSOCTATION.

Article 1. Name. The name of this Association shall be Sebasti-
cook Valley Holstein Breeders’ Association.

Article 2. Object. 'The object of this Association shall be to pro-
mote the breeding and improvement of high grade and pure bred Hol-

s
.
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stein cattle in the towns of Corinna, Dexter, Exeter, Newport, Ply-
mouth, Stetson, Ripley, St. Albans and Palmyra, and to aid its mem-
bers in buying, using and selling first-class animals.

Article 3. Membership. This Association shall be composed of
dairymen who will use a pure bred Holstein sire exclusively in their
herds, or have a Holstein herd under their immediate management.

Article 4. Organization. The officers shall be a President, a Vice
President for each town represented, a Secretary and a Treasurer. An
honorary President may be chosen to preside at any meeting.

There shail be an Executive Committee of five members, which shall
have charge of the affairs of the Association when it is not in ses-
sion, and during its meetings shall be at the command of the Associa-
tion. This committee shall consist of the President, Secretary, Treas-
urer and two members elected by the Assotiation at its annual meeting.

Article 5. Meetings. There shall be a regular annual meeting of
the Association and at least three special meetings at such times and
places as may be determined by the Executive Committee. The annual
meeting shall be held in Corinna at 10 o’clock in the forenoon on the
first Tuesday in January in ecach year.

Article 6. Election. The election of officers shall be held at the reg-
ular annual meeting and such election shall be by ballot.

Article 7. Amendments. Amendments to this constitution may be
made by a two-thirds vote of the active members present at any meet-
ing, providing a notice of the proposed change has been given in the
call for the meeting.

DY-LAWS.

Section 1. New Members. Any person upon recommendation of a
member and accepted by the Executive Committee shall becomte an
annual member upon paying the Secretary the annual fee.

Section 2. Duties and Privileges of Members. It shall be the duty
of every member to improve his herd of cattle by mating his cows ex-
clusively with pure bred Holstein bulls and doing as much as he can
to care for his herd in an up-to-date manner.

It shall also be the duties of members to codperate so far as possible
with their fellow members in the use of pure bred bulls and in buying
and selling animals; also to get new members and encourage them in
the practice of better methods in caring for their herds.

All members in good standing shall be entitled to vote in the busi-
ness meetings of the Association.

Section 3. Dues. 'The membership dues shall be one dollar, payable
annually to the Secretary of the Association.

Section 4. Arrears. A member in arrears over one year, shall cease
to be a member but may be restored by paying all arrears.

Section 5. Officers. The officers shall be elected to serve one year
and shall perform such services as are ordinarily required by their
positions and shall serve until election of their successors.
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Section 6. President. The President shall serve for one year and
shall preside over the meetings of the Association and shall give the
annual address.

Section 7. Vice President. It shall be the duty of the several Vice
Presidents to look after the interests of the Association in the various
towns and do all in their power to promote the general interests of the
Association.

Section 8. Treasurer. The treasurer shall receive and hold all
moneys coming to the Association, and shall disburse or invest such
money as directed by the Executive Committee and shall keep an ac-
curate and detailed account of all receipts and disbursements and make a
report of the same to the Executive Committee and to the Association
at each annual meeting. The records and accounts of the Treasurer
shall be open to the inspection of the members.

Section 9. Secretary. The Secretary shall keep a record of all pro-
ceedings of the Association and of the Executive Committee, all mem-
bership dues and miscellaneous receipts, and pay all moneys received
by the Association promptly to the Treasurer. He shall send and re-
ceive all notices and record and hold in trust such property of the Asso-
clation, other than money, in the hands of the Treasurer. He shall also
act as correspondent for the Association in such matters as pertain to
the business of the Association and do all in his power to promete the
interests of the Association.

Section ro. Executive Committee. 'The President shall act as Chair-
man of the Executive Committee and the meetings shall be called
through the Secretary. Three of the five members shall constitute a
quorum. It shall be the duty of this committee to determine upon the
place and time of the annual and special meetings and give due notice
of them through the Secretary. They shall elect members of the Asso-
ciation and shall have power to expel any member whenever in their
judgment it is for the best interests of the Association to do so. They
shall carry out the resolutions voted by the Association, appoint such
special committees as necessary and make an annual report to the Asso-
ciation upon the standing and progress of the Association.

Section 11, Auditing Commitice. At each annual meeting there shall
be appointed an auditing committee consisting of three members, whose
duty it shall be to examine and report all books and accounts of the
officers for the fiscal year.

Section 12. Order of Business.

I. Reading of minutes of previous meeting.
Report of the Treasurer.
Report of the Committees.
Unfinished Business.
New Business.
Election of Officers.

Sy b N

So far as the size of an association or the territory included
within its limits is concerned, we feel they should not be of
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such extent as will prevent any of its members from attending
its meetings. It must be evident that the more concentrated
the membership of an association can be, the more easily they
can assemble for meetings and with very much less expense.
Thus far most of the associations have placed county lines as
the limitations of their work.

Whatever the plan on which the association may be organ-
ized, co-operation should be the fundamental basis upon which
it rests. This principle can be utilized not only in the pur-
chasing and selling of animals, but better perhaps than either
of these, the use and exchange of pure bred males. One of
the greatest works the breeders’ association has before it, is to
preserve within the limitations of the particular community in
which it is located, the services of such pure bred males as
have demonstrated their worth. In the opinion of the writer
the indiscriminate slaughter of worthy males constitutes one
of the greatest if not the wery greatest hindrance to live stock
improvement today.

2. Plan of Educational Work. In carrying on their edu-
cational work our associations depend upon the regular meet-
ings held each three months more than upon any other feature.
Programs for these meetings are carefully prepared, providing
for discussion of important stibjects by the members, a lecture
by a representative of the Department of Agriculture and stock
judging. Tvery feature of the program at these meetings is
planned with the idea of developing and bringing out the indi-
vidual member of the association. The demonstration in stock
judging has exercised great influence upon the members and
no one thing has occurred in which they are more interested.

An attempt is now being made to form a class in stock judg-
ing in each one of the associations, conducted along lines sim-
ilar to the work being done at the Agricultural College.

The meetings are held during the summer months at the
liome of some member, where his animals, his methods and his
successes or failures may be compared with our own work.

The records of the animals owned by members, when filed
with the secretary will also be a means of education to the
members. The association encourages its members to secure
instructive literature along breeding lines.
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3. How to Secure a Reputation. If a breeders’ association
is to establish the community in which it is organized as a
center for the distribution of the particular breed it represents,
then it must first establish a favorable reputation for animals
that are uniform in size, conformation and quality. It must
also have a large number from which the prospective purchaser
may select. It is the hope of the association that through fre-
quent meetings and the stock judging, such ideals will be estab-
lished in the minds of the members as will cause them to think
and act more nearly alike.

If this is accomplished then they will breed alike and the
animals owned by the members will more closely resemble each
other in the qualities mentioned. With these things accom-
plished, we believe that together with the saving in traveling
and shipping expense, they will prove a great attraction to
buyers.

4. Economy in Association Work. There are several differ-
ent ways in which the members may effect economy in carrying
on their work with the aid of the breeders’ association. The
co-operative purchasing and selling of animals, wherever tried
has proved satisfactory. The using and exchanging of males
is an economical practice, as is also the advertising in agri-
cultural and breeders’ papers.

The secretary should be kept informed by the members as
to the exact number of animals of different ages and sexes
owned by them. IHe should also be furnished with a list of
animals for sale, together with their qualities, pedigree and
price, so that upon receipt of inquiries from prospective pur-
chasers this information can be furnished them. It can be read-
ily seen that the secretary of a breeders’ association is its most
important official so far as concerns the success or failure of
the association work. It is his duty to keep in touch with the
breeding work of the members so that he may furnish satis-
factory information to inquiries addressed to him. In order
to facilitate his work as well as to secure copies of the reports
for departmental use, the Department of Agriculture has pre-
pared certain blanks, which are herewith made a part of this
paper, calling for reports from the members to the secretary
at frequent intervals. A
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MAINE DEPARTMENT OF AGRICULTURE.

................................................ Breeders’ Association
CENSUS OF LIVE STOCK.
Member ... ... . . Date................ 19
Residence ...oooviiiiiiiiiniin. Address. .......o. i . cees
r——— — — -
| |
Number | Number No.2years;
Calves |1 year old jold & over; Lotal No.
Males pure bred registered....... ... fieviiiiiii i ‘ ............
Males pure bred not registered......... .0 oo i e i,
Females pure bred registered...........0..c..oooviifiiiiiiiiin i “ ............
Females pure bred not registered.......[......ooooi oo ‘ ............
]
Females high grade......ccoovuiioiiini ] iiiee i e e e ivanns | I
Females grade ...........ooooiiiiiiiiiiiliin i i e [ ............
Totals ..o S

MAINE DEPARTMENT OF AGRICULTURE

................................................ Breeders’ Association
REPORT TO SECRETARY.

Anvnals for Sale..... ... ... .. .. .. ..., Date. ...... PR o}

Mewmber ..., Address. ..o i ..
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MAINE DEPARTMENT OF AGRICULTURE

................................................ Breeders’ Association
ANIMALS TRANSFERRED.

Member . ..ovoee i Date................ 19

— m—— e — oo

SolA 0. et AdAresS. coeri e
Sexof Animal.............. ...l AZE. oot Price §.......c. il
Reg. Number.........oooviviniininnn. Name. ..o e
Boughtof...........ooooiiiiiins, AdATess. ..o
Sexof Animal....... ... ... ... Age i Price $.....oooviiiii,
Reg. Number.............oocviiiin 2 401 T PP

Provision is made for recording the pedigree of the animal
for sale or transferred, on the back of each report card.

5. Assistance Rendered by the Department of Agriculture.
After a very careful investigation into the work of breeders’
associations in the state of Wisconsin, and believing that if
the same plan of work was to be adopted in this State equally
good results would obtain, the Department of Agriculture has
offered to assist the farmers of the State in the organization
of such associations and to assist them in so far as may appear
practical or desirable in their direction. It has offered to sup-
ply all of the necessary record blanks, with the distinct under-
standing that a copy of such blanks as the Department may
desire shall be furnished to it. Tt has also offered to send a
representative to each one of the meetings held by the associ-
ations to deliver an address on such subject as the association
may have selected. The Commissioner of Agriculture has also
kindly offered to publish the yearly report of the associations
in the annual report of the Department of Agriculture.

Thus far five associations have been organized in Maine:
I, Schasticook Valley Holstein Breeders’ Association, at Co-
rinna, which includes in its territory the western part of Penob-



DAIRY MEETING. 105

scot and the eastern part of Somerset Counties. 2, Oxford
County Holstein Breeders’ Association, including Oxford
County. 3, Androscoggin Valley Breeders’ Association, in-
cluding the towns in the valley of the Androscoggin River.
4, Oxford and Cumberland Counties Jersey Breeders’ Associ-
ation, including Oxford and Cumberland Counties. 5, Andros-
coggin County Holstein Breeders’ Association, including the
towns in Androscoggin County.

Among the members in these different associations will be
found the leading farmers and breeders of their respective
counties. The interest thus far has constantly increased, and
it seems that before very long breeders’ associations of other
kinds of domestic animals will be called for. At the present
time there is interest in a sheep breeders’ association in Somer-
set County and a draft horse breeders” association in Aroostook
County. The Dairy Division of the Department of Agricul-
ture feels that its efforts should not be limited to encouraging
the organization of associations for the improvement of dairy
stock alone, but that its work should be extended to the bhreed-
ers of all kinds of domestic animals. When the Department
took up this work it was not with the idea of giving material
assistance to the breeders of pure bred cattle, but rather that
general improvement might come among the grade cattle of
the State. Tt can, however, be readily seen that such an im-
provement among the grade cattle could not obtain except there
also came increased interest among the breeders of pure bred
stock.

The writer of this paper had the opportunity, two years ago,
to visit some sections of the State of Wisconsin in which co-
operative breeders’ associations had been in successful opera-
tion several years. And wherever such associations have been
crganized in that state there has come an increased interest in
the industry and an improvement in the quality of animals, and
a greater recompense for carrying on the work. The results
obtained there are sufficient warrant for undertaking the work
in this State, and when we consider the character of the men
who have identified themselves with the work, the statement
of principles and purpose under which they are working, and
the plan of work they have adopted, I feel sure that we can con-
fidently expect the same measure of success that has attended
the work in the State of Wisconsin.
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C. E. Tripr—In relation to our association, the Sebasticook
Valley Breeders' Association, [ will say that when Brother
Merrill first published his notice in the paper advocating these
associations, I was very much interested in it. I wrote Brother
Merrill in relation to the matter, and asked him to send me a
copy of the by-laws for such associations and some of the recom-
mendations which he would make, for a community to follow
up. Brother Jones did the same. Some of us breeders in
that vicinity talked the matter over, and as a result Brother
Jjones issued a call for the breeders of Holstein stock in our
section of the State to meet at Corinna on the 22nd day of
March and talk the matter over and see what we would do in
regard to forming an association. Brother Merrill was there
and we formed an association of which Brother Jones is presi-
dent and 1 was chosen one of the vice presidents. We have
at the present time a membership of twenty-three. We have
had two very interesting and profitable meetings during the
vear. The first one was held at the farm of Brother Jones
and the second one at the farm of another member living a
short distance from Mr. Jones’ place. Brother Merrill out-
lined this morning what the object of these associations was
to be. I will simply say that in our section there is a great
demand at the present time for high grade, pure bred Holstein
stock. There is not enough of that kind of stock there to sup-
piy the demand. I myself have sold animals that I did not
wish to sell from my herd recently because I put prices on
them and they were quickly taken. Only the night before
I'left for this place I had a telephone message from a party
asking if I knew of any one who could furnish him with
eight or ten good Holstein cows, and T was obliged to tell him
that I did not know where he could find them. By organizing
the breeders in any one section of the State and getting them
to work together, along the lines in which they are interested,
you can increase your herds and you can improve your herds
by the exchange of sires and in other ways. I hope that other
associations of this kind will be formed in the State, not only
of breeders of Holsteins but of other breeds as well, so that
every breeder of cattle will have an opportunity to join some
one of these associations. ’
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L. E. McInrirg, Waterford—In relation to the breeders’
associations, T will say that my son is secretary of the Oxford
County Holstein Breeders’ Association and before that fairly
got organized he began to have letters from different indi-
viduals, some nearby and some in other parts of the State, ask-
ing about the animals for sale in this association. Co-opera-
tion in selling is one of the points that Dr. Merrill just brought
out, and [ can say personally that I have sold all the Holstein
animals I cared to sell, and more too. The association has
stimulated a greater desire for Holsteins in that section, and
I want to take this time and place to thank Dr. Merrill, in
behalf of our section of Oxford County, for his assistance to
the dairymen in that county.

LowEgLy RoupesusH, New Richmond, Ohio—I am glad that
you good people here are imitating some of my Dutch cousins
over in Holland. You heard last night what they have been
able to do in that country, particularly along the line of dairy-
ing. 'This is the age of co-operation and organization. In a
multitude of counsel there is safety. You people in Maine have
a dairy state, if there is one in the United States. You are on
the right road. Just keep on traveling in the same direction;
do not stop or turn back, because you may have the same fate
that Lot’s wife did. You need salt in your butter but you do
not want to get it that way. We have no organizations in our
state like unto these breeders’ associations, but we are going
to have, because the Ohio man has never been found in the
rear. I want to congratulate you on the good work that you
are doing along this line of co-operation in breeding and in
your cow test associations.

E. N. MrrrirL, Skowhegan—Farming, to my mind, is one
of the grandest and noblest occupations that a man can be
engaged in. It brings him in direct contact with nature. But
farming must be entered into as a business and much thought
and study should be applied to it, equally as much as to law
or medicine or any other profession. A technical knowledge,
a scientific knowledge, is as useful and as necessary—yes, even
more so—in agriculture as in the practice of a profession, in
order to attain success. Farming, or the pursuit of agricul-
ture, dates back beyond any history that we have. Thousands
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of years ago farming was the chief and practically the only
occupation by which men received any particular benefit, and
the history of agriculture is a long one. We find that there
was a very advanced stage of agricultural progress among the
Fgyptians upon the Nile thousands of years ago. Even ante-
dating the Christian era there is sufficient proof of an advanced
state of agricultural progress. Dairying, crop raising, rota-
tion of crops are mentioned even in those very ancient times.
Subsequently the art was practically lost, and for the past two
thousand years the great advance in agricultural pursuits has
been made within the last century. There is no question that
during the nineteenth century agriculture, as well as many
other departments of work, made greater progress than it had
made in the preceding nineteen centuries. And how has this
been brought about? DBy the application of chemistry, geology,
zoology and other sciences to the working of the soil. By
chemistry we find out what the soil is, what it contains; its
elements are known, and the application of crops to that par-
ticular soil is ascertained. It is through that means that great
impetus has been given to agricultural pursuits during the last
century, and especially the latter part of it. When we stop
for a moment and think that within the last century practically
all of the farming implements and machinery have been invent-
ed and put to use, the labor previous to that time having been
entirely done by hand with very rude implements, we realize
something of the progress that has been made. The first iron
plow that was ever put into the soil was made within the last
century. The first reaper was made within the last part of
the nineteenth century. So we see that science. increased
knowledge and the application of that knowledge to the hand-
ling of the soil has enabled the people of this country, and in
fact the people of the world, to handle much more land, pro-
duce much greater crops and do it at a much less expense.
The cheapness of our agricultural products has been made
possible by the introduction of science and the use of improved
implements of husbandry.

When the farmer first commenced to till the soil on the
western continent, he found a virgin soil. It was rich and it
was cropped by the farmers of that age, 100 years ago, year
after year, and no fertility returned, until it was practically



DAIRY MEETING. 109

exhausted. Then they would move on to another piece, and
let nature rejuvenate that soil, as they said. But nature will
not do it; it has to be handled properly. As Dr. Fellows said
last night, by a scientific handling of the soil, by ascertaining
what the soil is fit to produce and using it scientifically, with
a rotation of crops, it can be made to be more productive year
after year instead of becoming worn out and useless as was
the case by the kind of farming that was practiced in the past.
We often hear it said in a rather slurring manner that when
you find a scientific farmer you find a man who is throwing his
money away, and trying to do something that he knows nothing
about. The same remarks are often made in regard to the
breeding of stock. Tt is all wrong; as the people become more
enlightened and see more and more the results of scientific
farming they will hegin to realize more and more the necessity
of a scientific knowledge of the art of agriculture. I fully
Lelieve that the great opportunity for the bright, intelligent,
industrious, ambitious young men of today, the great field for
success, for happiness and for prosperity, lies in the pursuit
of agriculture. A great deal is now being done not only by
our own state but by nearly every state in the Union and by
nearly every intelligent nation of the earth,—much money and
much effort is being put forth, to advance the interest of agri-
culture. With our telephone, our telegraph, our rural delivery
and our electric cars, the time has come when the country is a
desirable place in which to make the habitation of man. There
is nothing that will do so much to develop the human family,
to raise them from a lower to a higher level, as close contact
with the soil. Now in cultivating the soil, a high degree of
cultivation is absolutely necessary to get the best results. In
looking around among our acquaintances and neighbors we
see one man who is cultivating his acres with a great deal of
care. Every stone that can be found is removed; the weeds
are kept down. Perhaps not so much of an area is cultivated
but when it comes to the gathering of the crops in autumn you
will find that the man who has devoted the most time to his
acre of land as a rule harvests very much the larger crop. The
difference between the cost and the profit of an acre of land,
when it produces, for instance, 200 bushels of potatoes or 400
bushels of potatoes, is quite an item, and it does not take very



I10 AGRICULTURE OF MAINE.

much more time to do the work. When you take the cost of
the material, the labor and the intcrest on the capital invested,
if this amounts to seventy-five or eighty dollars on an acre of
potatoes and you raise 200 bushels, they will cost you 37%% or
40 cents a bushel; if you raise 400 bushels it will cost you only
17%4 or 20 cents for each bushel, and you will get a good profit.
The same thing is true of other crops, and the same principle
applies in the raising of stock.

BUSINESS MEETING.

The annual business meeting of the Maine Dairymen’s Asso-
ciation was now called, for the purpose of receiving the reports
of the officers. The report of the secretary was given as
follows:

To the Officers and Members of the Maine Datrymen’s Association:—

In submitting my annual report I will call attention to the different
matters which may be of interest to the association under their respective
headings.

FINANCIAL.

During the year I have received moneys as follows :—

59 membership fees............. ... ... $50 o0
Sale of prize corn............... ..., 3 00
Total amount received........ $62 oo

Cr.
By amount paid Treasurer............ 62 00

In compliance with the direction of the association a letter was ad-
dressed to the different members, calling their attention to the fact
that the annual membership fee of one dollar was due from them.
Thus far only two of the members so notified have responded.

LecisLaTive MATTERS.

At the annual meeting held last year several resolutions were adopted
outlining the policy of the association, and the officers were directed in
so far as they were able, to execute them.

These resolutions instructed them to present to the legislature certain
matters of importance to the dairy interests and to use every honorable
means to secure the adoption of such legislation as would assist those



DAIRY MEETING. ITI

interests. In pursuance of these instructions your executive officers, act-
ing as a legislative committee, caused meastires to be introduced in the
legislature, which later received favorable passage, providing for in-
creased appropriations for promoting the dairy interests, for the investi-
gation of dairy products and enforcement of dairy laws, for the gather-
ing of agricultural statistics and for seed improvement work. They
were also able to secure an increased appropriation for the Maine Dairy-
men’s Association of $200.00, making the total fund available for the
purposes of this meeting $700. While this amount was secured, 1t was
done at the expense of the Farmer’s Institute fund. This particular
matter will be touched upon later in the report under the headirg of
Recommendations.

Sprcrar, COMMITTEES.

Several special committees were appointed at the last annual meeting,—
the legislative committee, above referred to, the corn committe consist-
ing of Leon S. Merrill, Prof. W. D. Hurd and Hon. Z. A. Gilbert, and
a delegate, Hon. F. S. Adams, to the meeting held in Boston under the
auspices of the Country Life Commission. These several comm’ttees
will undoubtedly render a written report to the association covering
the work performed by them.

CORRESPONDING SECRETARIES.

During the year the corresponding secretaries were communicated
with and their advice asked as to methods to be used in interesting the
dairymen of the state in this meeting. Several of them promptly re-
. sponded to my inquiry and have been of great assistance to me in their
respective counties.

SeecialL, MEETING oF ExecutrivE CoMMITTEE.

During the year only one meeting of the executive committee has
been held. At that meeting the usual arrangements for the Dairy Con-
ference were made.

Early in the year a communication was received from Hon. A. P.
Leighton, Mayor of the City of Portland, inviting the Dairymen’s Asso-
ciation to hold its annual meeting in that city. An investigation of the
accommodations to be offered by the city was made, which revealed the
fact that on account of there being no building owned by the city that
would offer suitable rooms for holding their meetings, it would be
necessary to hire the Auditorium at an expense of one hundred dollars
for the sessiop.

This expense was prohibitive so far as the Dairymen’s Association
was concerned and the Mayor was so notified.

Later a very cordial invitation was received from the Board of T'rade
and the local grange of Skowhegan, offering the use of the new
municipal building for the purposes of the meeting if the association
should decide to accept. This invitation was promptly accepted and
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your secretary desires to state that the above organizations through a
joint committee appointed for that purpose have rendered to the offi-
cers of this association every possible assistance.

On account of the extra work undertaken by the association, it was
felt that the time allotted to it in the past was not sufficient, hence an
extra day has been added to the time usually occupied. At this meet-
ing it was voted to invite the Maine Creamerymen’s Association to
occupy a place in the program as usual and the desire indicated for
them to furnish the program for one entire half day, if they cared
to do so. This invitation was accepted and that part of the program
occupied by Prof. James O. Jordan of Boston and Mr. E. L. Bradford of
Auburn, is to be credited to the Creamerymen’s Association.

RECOMMENDATIONS.

As a result of the experience of the past year T would make the follow-
ing recommendations :—

1st. That a committee be again appointed this year to nominate a
corresponding secretary for each county in the state. The spleadid
assistance received from some of the secretaries leads me to believe that
with men equally interested acting in that position in each of the coun-
ties, a very largely increased interest could be stimulated in the work.

2nd. That the association take such action as may be necessary to
secure at the next session of the legislature an appropriation of $1,000
annually for the support of the Maine Dairymen’s Association, and
that this amount of money shall be exclusive of the amount received

by the Department of Agriculture for the purpose of Farmers’ Institute
Work.

3rd. T would recommend that the asscciation consider the advisability
of adopting some plan for providing for a permanent membership.

Respectfully submitted,
LEON S. MERRILL,

Secretary.

This report was approved, and it was voted that the recom-
mendations contained in it be referred to a committee on reso-
lutions to be appointed by the chair. This committee was ap-
pointed as follows: Dr. Chas. D. Woods, Orono; A. F. Tilton,
Auburn; L. E. McIntire, Waterford. The report of the com-
mittee on arrangements for corn contest was read and accepted.
Adjourned until Friday morning at 10.30.

&
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MILK FROM A CITY VIEW POINT.
By Prof. James O. Joroax, Milk Inspector, Boston, Mass.

I have been requested to say something of the regulations of
the Boston Board of Health concerning the sale and handling
of milk: consequently this subject will be one of the features
of my paper. Probably the most noteworthy portions of these
regulations are those prohibiting the keeping of milk at a tem-
perature of over 50° Fahrenheit, and the requirement limiting
the number of bacteria to 500,000 per cubic centimeter. There
has been much criticism of this latter standard. and the asser-
tion has heen made that it legalized traffic in dirty milk. While
in one sense the standard is a high one, its adoption, consider-
ing the sources of supply of a large city, was founded in good
judgment; furthermore it has been legalized by a large pro-
portion of the cities having bacteriological oversight of milk
supplies.  Critics of this regulation fail to comprchend its
meaning, or realize what actually occurs in localities where it
is actively employed as a basis for improvement. Its opera-
tion results in supplies which for the most part are well within
this abused requirement, i. e., paradoxical as it may seem, it
is practically impossible for a dealer to change his methods
sufficiently to have his product meet this standard, without the
milk which he sells being well inside the limit. With this con-
dition attained, authorities may feel that a fair measure of suc-
cess is resulting, despite adverse comments.

This regulation places responsibility upon the dealer, and
also to a degree upon the producer. - For this and other rea-
sons the large dealers have inaugurated a policy of oversight
at dairies, which will result in better conditions and practices,
the ultimate end being milk of increased quality.

Impetus towards commendable conditions is being given in
another manner. In 1905 only one of the large dealers em-
ployed a bacteriologist, but beginning with that date, the bac-
teriological regulation of the Board of Health was made a
prominent feature of the work for improvement in Boston, and
one result of this has been that seven other contracting firms
are now employing bacteriologists, and that this is of material
assistance cannot be gainsaid. In the prosecution of their work

8
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in 1908, the bacteriologists employed by these firms examined
over 40,000 samples of milk, an expenditure of time and money
which, it is believed, brought good results.

In other ways this standard, coupled with the temperature
requirement, has had an important influence, for their essence
is clean, cold milk, which not only means at the dairy, clean
cows, barns, attendants and utensils, and prompt and efficient
cooling with ice, but also proper handling of milk by the dealer
on its way from the farm to the consumer.

There are many other requirements in these regulations, some
of which may be of interest. It is within the power of the
Department to require, through its licensees, detailed informa-
tion as to the conditions under which each cow is kept, whose
milk is brought to the city for purposes of sale. Milk drawn
from cows fifteen days before or five days after calving is
deemed undesirable, as is the product from diseased animals.
The straining, handling, or storing of milk in any room occupied
by cows, horses, or other animals is recognized as not heing
an accompaniment of good milk supplies. This means the
provision of a separate room for the straining, handling, and
cooling of milk, a feature which should form a part of the
equipment of all dairies. The walls and floors of these rooms
ought to be of such construction as to permit easy and thorough
cleaning. It is further required that provision be made for
the cleansing and sterilizing of all utensils used by dairymen
and milkmer, and for this purpose boiling water or a steam
supply is recommended. An important clause in these regu-
lations is that treating of infectious diseases. Producers or
dealers suffering from such diseases, or associated with those
thus diseased, should suspend all connection with milk traffic,
until authorized to resume the business by competent authority.
This is a condition which from the health standpoint should be
honestly met by every fair-minded man. Furthermore, such
precaution is for the interest of producers and dealers, and
without thus safeguarding supplies, consumers will be subject
to the terrible milk-borne epidemics, which in the past have
created such havoc.

Many of the progressive contracting firms, recognizing this
fact, have stipulated in their contracts with producers that,
where contagious diseases exist on farms, the milk would be
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paid for, as under usual conditions, but that the milk should
be destroved, and not be taken from the farm.

In this attempt to prevent the carrying by means of milk of
the germs of dangerous diseascs, the Board of Health has
regulated the manner in which milk is to be tested by tasting
by milk handlers. This testing is to ascertain whether or not
the milk from the standpoint of sweetness and flavor is salable.
Formerly this was ascertained either by applying the tongue
to the milk end of the can stopper, and then returning the stop-
per to the can, or by conveying some of the milk to the mouth
by means of a spaon, the spoon being employed repeatedly
without cleansing. Regardless of danger, such testings were
extremely filthy, and under the provision now governing this
subject a spoon, piece of wood, cardboard or other article once
used for this purpose cannot be again so employed, or brought
into contact with milk, until after being thoroughly washed and
sterilized.

A word concerning can washing history may not be out of
place. The former practice was to send all cans in either the
embryotic or advanced stage of filth and decomposition, to the
farmer to cleanse. Not infrequently the cans were employed
as containers for substances other than milk. This work was
a great hardship to the producer, and his facilities were in most
instances inadequate for the proper performance of this task.
Under present arrangements.all cans are washed and steamed
before being sent from Boston, and in most instances an earnest
attempt is made to have them thoroughly cleaned. Tt must be
borne in mind, however, that this involves the washing of many
thousands of cans daily, and it is possible that some cans may
be sent out unfit to hold milk. By reason of the magnitude of
this problem, it is believed that responsibility for the condition
of cans should not devolve wholly upon one set of individuals,
i. e., these cans should be examined at the farm before being
filled, and if any are found not properly cleansed, they should
be put in condition before being used. Under an existing reg-
ulation all milk vessels must be cleansed as soon as emptied,
and this requires at least a preliminary rinsing with water by
consumer or shopkeeper.

The sale of milk in shops is a vital matter by reason of the
fact that the poorest quality of milk in large cities is that
retailed in stores. Believing that the sale of bottled milk only
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in these places would remedy at least a part of the evil, it has
been decided to prohibit the sale of “loose” milk after May 1,
1910.

Another subject which should appeal to producers is that
of the dilution of unsweetened evaporated and condensed milk
with water, and the subsequent offering of this diluted product
for sale, without furnishing consumers information as to its
origin. So far as T am informed, none of these condensaries
make any claim as to the inspection of farms from which their
product is obtained. For this reason, in addition to the fraud-
ulent watering, the dilutions of these products, with intent to
sell, has been prohibited by regulation.

The desire is to approach this subject of milk production in
a spirit of co-operation. Only in this manner can the best
results be attained. The assistance of dairymen is invited, and
where possible, health boards are anxious to aid the producer.
There is no wish on the part of the authorities to antagonize
farmers, but where antagonism is invited, it will not be shirked.

CREAM PRODUCTION.

There is an increasing demand for this product, although the
milk, from which the cream is obtained, is procured at farms
over which the dealers have practically no oversight, and
another objectionable feature is the age of the article. Fully
95 per cent. of the cream sold in Boston is subject to one or
both of these objections. In summer some of the cream is
from 36 to 72 hours old, and the larger part of it from 84 to
108 hours old, when delivered to customers. In winter it is
from 120 to 144 hours old. But little attention is given to farm
inspection, when the milk is converted into cream. From the
facts obtainable, it is evident that many of the places where
iilk is raised for cream, have never been visited by representa-
tives of the firms buying the milk. Concerns engaged in the
sale of cream make no claims regarding its freshness or clean-
liness, and the reason for this is obvious.

At times when there is a scarcity, cream is procured from
creameries even farther distant, which decreases the likelihood
of knowledge of conditions at the farms. Some of the middle-
men have no information whatever about the creameries from
which they obtain supplies, either regular or temporary, conse-
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quently the clean milk question has but little hold in the cream
business.

To save expense, the collections of milk and cream from
farmers are infrequent, especially in winter, and the shipments
of the finished product to trade centers are irregular. These
are serious drawbacks to the supplying of fresh cream, and it
15 only made possible because the cream is heated at all of the
creameries before being sent to market. Thus the easy method
of heating is the substitute for proper methods of farm inspec-
tion, quick transportation and delivery. If it were not for this,
the cream business would necessarily be conducted on a very
different basis.

Notwithstanding all these conditions affecting production and
handling, the demand for cream is constantly increasing, as
previously stated, and this substance is now looked upon as
almost a necessity. But the question which it will be well for
those interested in catering to the public to consider is, Will
this demand continue, unless there are great improvements in
the methods used at the farm and the creamery, and in trans-
portation and delivery?

In 1908, Boston consumed about 770,000 gallons of “light
cream,” containing from 15 to 20 per cent. of fat, and 490,500
gallons of “heavy cream,” with a fat content of from 35 to 44
per cent. Beside this, probably about 750,000 gallons of cream
were shipped from the city to trade elsewhere. As heavy cream
ie less bulky than the light variety, in order to save transpor-
tation charges, much of the thin cream is prepared by diluting
‘heavy cream with milk or skimmed milk, after arrival in the
city. o

As the sale of cream is constantly increasing, the quantity of
milk used for its production is fast becoming a prominent factor
in the problem of procuring a supply of milk which will be
adequate for future needs. The daily consumption of cream
in Boston averages about 2,110 gallons of “light cream,” and
1,344 gallons of “heavy cream.” If the light cream contains
about 17 per cent. of fat, and the heavy cream about 40 per
cent. of fat, approximately the following amounts of milk
would be required for its production: light cream, 10,022 gal-
lons; heavy cream, 13,104 gallons; or a total of 92,504 quarts
of milk. This amount of milk equals 39 per cent. of the quan-
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tity of milk consumed daily in Boston. These figures serve to
show the importance of the cream industry, and its bearing
upon the milk supply.

The prediction is made that in the near future, unless milk
production undergoes a complete revolution in New England,
the bulk of the supply now being utilized for cream will be
drawn upon and used as milk in the cities of this section. The
increase in population in the large centers will render this nec-
essary, even if the per capita demand for milk continues to
decrcase. When this problem confronts the trade, milk to be
utilized as cream will have to be obtained from territory even
more remote than that of the present.

ICE AN LSSENTIAL.

In order to have good milk, we must have cleanliness, but
another equally important factor, and a requirement which can
be met by every producer in this section of the United States,
is quick and thorough refrigeration. Dairymen should recog-
nize this necessity, and not only cool the milk quickly, but keep
it at a low temperature until delivered. The old, antiquated
devices still in use on many farms should not be permitted.
Every dairy should store an ample ice supply each year, which
will prove sufficient for years of extreme high temperature, or
when the heated season is long continued. Having the neces-
sary ice, it must be used freely, and whenever the temperature
requires it. Many dairymen are now using ice liberally, but
perfection in this direction is far from being reached at the
present time. .

Another important matter is the method followed by some
dairymen in handling milk in very cold weather. To prevent
its freezing, they often take the milk into the kitchen and place
it behind the stove. In this way it may remain at a high tem-
perature for some time, and thus cause bacteria to develop and
multiply. Producers should properly protect supplies in winter
as well as in summer.

PUS ORGANISMS IN MILK.

An increased interest is being shown in the health of stock,
and in future this inquiry on the part of consumers will doubt-
less become more persistent. There can be no question as to
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there being ample reason for public concern in the health of
cows used for the production of milk, and it is surprising that
it has been so long delaved. There can be no doubt that there
is gross carelessness on the part of many milk producers regard-
ing the physical condition of their stock. Milk from unhealthy
animals is often sent to market, and consumed by the public,
without their realizing its true condition, as ordinary observa-
tion seldom discloses the facts, which would only be detected
by laboratory examination.

The majority of dairymen apparently give no consideration
to the undesirability of sending milk from diseased cows to
market. In order to protect the public in this respect, it is
often necessary to use compulsory measures. The owners of
stock are frequently unwilling to lose the small profit on this
kind of milk, even though the lives and health of human beings
may be endangered by its use. It is time that this state of
affairs was corrected. Much progress has already been made
by a policy of exclusion, but greater efforts are needed to free
supplies from the product of suspicious animals.

Consumers have a right to expect that their health will be
guarded at all times, and this certainly should include not send-
ing to market milk from diseased cows. Dairymen have it in
their power to materially reduce the amount of milk infected
with pus organisms. That this is not always done shows dis-
regard of the interest of purchasers, and the necessity for their
using greater discrimination in the selection of those from
whom thev buy milk.

BOVINE TUBERCULOSIS AND CONTROL OF PRODUCTION,

The subject of the tuberculous cow is arousing public atten-
tion, and this will increase as time goes on. Many progressive
dairymen are discussing this question, or have had their herds
freed from diseased animals, and this matter also appeals
strongly to consumers. Boards of health have already taken
action concerning it, as shown by the example of Montclair,
New Jersey, Chicago, New Orleans, and at least nine cities in
Wisconsin. At present, according to Russell and Hoffman,*

*Bulletin No. 175. Russell & Hoffman. A three-year campaign
against tuberculosis, p. 15.
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“over 25 per cent. of the population of the state” of Wisconsin
will be protected by ordinances of this character, if properly
enforced. During the last three years in Wisconsin, the Agri-
cultural Experiment Station, the State Live Stock Sanitary
Board, and the State Veterinarians have co-operated and en-
gaged in a spirited campaign against tuberculous animals, and
with such success as to demonstrate that much progress has
been made in eliminating tuberculous animals from many of
the herds of that state.

Why should not the health authorities and dairymen of the
New England States consider this subject with greater serious-
ness, and strive to emulate the activity exhibited in Wisconsin?
Is each state doing all it should in the matter of tuberculous
animals, and can there not be co-operation of officials in every
state, also between the several states in dealing with this great
problem, thus obtaining a degree of uniformity which alone can
bring the best results? If we cannot have uniform laws, we
can at least adopt a work-together policy.

This issue is a live one, and is daily becoming more active;
it affects all communities alike, and no section can afford to
ignore it. The value of the tuberculin test, as compared to
physical examination, the question of indemnity by the state
to farmers for loss of stock, or whether the latter should stand
the loss for condemned animals, are questions well worth con-
sidering, but the main issue is progress and suitable protection
to consumers everywhere. No farming community can longer
afford to neglect the question of healthy cattle as a source of
dairy products, and those who pay no heed will finally meet
with financial disaster. “In this connection a statement made
by a practical dairyman may be of interest. The man in ques-
tion owned what he sincerely believed to be a herd of healthy
cattle; the application of the tuberculin test, however, revealed
the fact that a fairly large percentage of his cows were affected
with tuberculosis. He immediately disposed of the tuberculous
cows, adopted proper measures for the protection of those that
were left over, replaced those he lost by others proved to be
free from tuberculosis by the tuberculin test, and continued his
dairy business. After about five years he asserted that his
healthy herd, which he knew to be free from tuberculosis by
the periodic application of the tuberculin test, was so much
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more profitable than the seemingly healthy, tuberculous herd
had been, that he had absolutely no reason to regret the expense
he had incurred.” *

Reproach falling upon a producer in any place is shared more
or less by his neighbors, and suspicion is felt toward all engaged
in similar business. The health of animals in dairies and the
cleanliness of their surroundings are important to farmers and
consumers alike, and have an important bearing upon the wel-
fare of the community in which the milk is raised. The proper
solution of the problem is that each state should have an active
oversight of all milk produced there, no matter where it is used,
or the form of dairy product it is to take. This is a matter
of importance to the Boston supply, where a large part of the
milk must be obtained outside the state. At present, demands
for improvement are often met with the statement that nothing
can be done, as the authorities of the state from which the
milk came take no action in such matters. Where this asser-
tion has foundation, the pecople in the city are more or less
helpless.  Neither the authorities nor the contractors can deal
with this condition without the aid of the authorities outside
the state, as there are many creameries in three of the states
from which most of this milk is obtained, and where demands
from Boston are objectionable to dairymen, they send their
supply to a creamery, or to a nearby city. Such conditions can
only be successfully controlled by the authorities of each state,
or by Federal power. No milk should be produced for any
use which will not withstand the closest scrutiny.

Is not the remedy then for each state to give its board of
health, or other authority, power and funds to prohibit the
production of milk, regardless of the form, or where it is to
be sold, when the stock and farm surroundings are such as to
preclude the raising of a wholesome product? This suggestion
cannot fail to appeal to clean dairymen who under the present
plan are having unfair competition from careless and indiffer-
ent neighbors. Do dairymen desire that when Boston, Port-
land, Bangor, or any city excludes for cause the product of any
farm, the prohibited milk should be allowed to be sold in another
city or to a creamery? Yet this state of affairs confronts us
now, and. this juggling for a market for dirty mitk is a fre-

* Yearbook of the U. 8. Dept. of Agriculture, 1908, p. 225.
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quent occurrence. How long can progressive dairymen stand
this competition, and how long will the public permit the harm-
ful traffic?

An instance of progress in legislation is that adopted in the
State of Wisconsin in 1909, where “milk” was defined as the
product of “‘one or more healthy cows, properly fed and kept.”
Unsanitary milk was declared to be “milk which shall be drawn
from cows that are kept in barns or stables which are not rea-
sonbly well lighted and ventilated, or are kept in barns or stables
that are filthy from an accumulation of animal feces and excreta
or from any other cause; or milk which shall be drawn from
cows which are themselves in a filthy condition; or milk kept
or transported in dirty, rusty, or open seamed cans or other
utensils ; or milk that is stale, putrescent, or putrid; or milk to
which has been added any unclean or unwholesome foreign
stubstance ; or milk which has been kept exposed to foul or nox-
lous air or gases in barns occupied by animals, or kept ex-
posed in dirty, foul, or unclean places or conditions.” Cream
from any such unsanitary milk is declared to be “unsanitary
cream.”  The sale of unsanitary milk and cream is prohibited,
as is also their manufacture into any article of food for man.

It would be well if other states would adopt such progressive
legislation as that of the State of Wisconsin,

Dairymen have made the mistake of assuming that the con-
ditions of a milk supply were important only to the section in
which the milk was consumed. That this is an error is shown
by the decrease in milk consumption, and the increasing demand
for clean milk from healthy animals.

Some farming journals and dairymen are beginning to realize
that the former attitude of milk producers was a serious error.
Cthers not equally advanced are making the mistake of urging
that there is too much agitation about milk. If there is any
fault, it is that there has not been enough discussion. Iet the
talk go on vigorously until the covering-up policy is abandoned.
Cowards and drones have no place in the suppression of the
tuberculous cow, or the use of correct dairy mehtods.

Public confidence will only be restored, and the consumption
of milk increased, when producers show willingness to furnish
clean milk, properly cooled, and not procured from diseased
animals.
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E. L. Braprorp—One thought that was presented in the
paper just read has impressed me and I think it will impress
all the other creamerymen, and that is, that we must not be too
slow in accomplishing some of these results that the consumers
are demanding. We must not simply say, Yes, that is a good
thing, and do nothing towards accomplishing it. Prof. Jordan
has set forth somewhat briefly in his paper our greatest obstacle,
and that is,—if we go to the producer and tell him that the
cream or milk must be produced and handled in such a manner
in order to meet the requirements, we have the feeling all the
time that we must be very careful how we say this or the cream
or milk will go to some place where it does not make so much
diffcrence whether sanitary regulations are complied with or
not; and naturally we all want to retain the measure of our
business. The remedy set forth in the paper is that the State
Board of Health or some State authority should take that mat-
ter in hand and say to the producer that he must comply with
these regulations. I do not want it to be thought that T am bear-
ing down on the producer. We creamerymen have our defects
in great abundance. We have creamerymen’s meetings and
talk things over and are actually trying in our feeble way to
make progress in the bettering of conditions and the produc-
tion of better dairy products. I want to call attention again to
the speaker’s suggestion that the State take hold of this and
say to the producer, if you are producing milk and cream for
other people to consume, no matter to whom you sell it, it must
be reasonably pure and produced under sanitary conditions.
These two things particularly struck me,—that we must do
something to make our products better and purer, not merely
look on without action, and that our State authorities really
should take hold and help us out in the work. T hope we shall
not lose sight of these.

W. K. Hamrin—1I fully appreciate what Mr. Bradford has
just said, that it is quite an obstacle to the creameryman to
demand any particular improvement among his patrons. It
scems to me that if there could be some government regulation
that would take this out of the hands of the creamerymen so that

it would not interfere with their business, and require condi-
tions to be sanitary, etc., it would be very desirable for all of
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the creameries as well as the consumer; and I am also quite
sure that the creamerymen would concur as far as they possi-
biy could, with any such movement.

C. M. GaLrup—I have heard that the Turner Center Cream-
ery discriminated in favor of cream from tuberculin tested herds.
I would like to ask what has heen their experience.

MR. Brabprorp—It is true that the Turner Center Creamery
has done that, and we keep a very complete record of these
cows. We require a certificate to be furnished, signed by some
person who has done the tuberculin testing, some person who
i in standing with the Cattle Commissioners, and from now
on no certificate will be received and filed by us and the extra
price paid unless a certain form is complied with. The man
who wants his herd tested must make application to the Cattle
Commissioners and they will designate who shall make the
test of his herd, and when this has been done and the certificate
is received, we send a card to the man, acknowledging the cer-
tificate and telling him that from that time forward, for one
year, we will pay him an extra price. Our system is not just
perfect for the reason that we put it on this basis, regardless
of whether the farmer makes any changes in his herd or not.
We have not gone into the matter very finely as yet. When
the year comces around we send a notice that if he wishes to
continte to receive the extra price, he must send us a new
certificate.  We have been practicing this only three years.
A few of the herds have been tested the second time and a
very few the third time. If we should find any cases of tuber-
culosis in such retested herds, we should investigate very care-
fully as to those cases. Thus far there have been no such
developments. All the retested herds have come out all right.
The gain in the number who are having their herds tested is
not so rapid as we would like, but this number is constantly
increasing. I think about 300 herds have been tested, perhaps
ten per cent. of the number sending their products to us. Some
farmers who do not know anything about it think there is
great danger in testing cattle with tuberculin, just as a certain
class of people are afraid to be vaccinated; but I do not recall
a case where a man has had his herd tested and experienced
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any had results. I have become a thorough convert to the
tuberculin test. I did not become so in a minute,—1 looked
upon it as a somewhat serious matter, but the evidence in favor
of it accumulated so fast and so strongly that I now thoroughly
believe in it.

Ques. Would it not be possible to carry out your policy on
other lines?

Ans. We say in our offer that we will pay this extra price
provided the conditions at the tie-up are reported fairly good.
The veterinarian who does the testing has to certify as to the
conditions at the tie-up. If these were bad we certainly should
not pay the man merely for having his cows tested.

Ques. If you could adopt a score card so that the inspector
could report the condition of the dairy, would it not be possible
to make a variation of prices?

Ans. I feel at this moment to answer that question in this
way: We simply haven’t quite got to that stage. I look with
favor upon your suggestion, but I also think now that the sug-
gestion of the speaker in regard to the State authorities taking
some interest in this is a matter of importance, and it is more
important, perhaps, to the consumer, than it is to us. This is
a matter of public health. If one is not successful in his busi-
ness it 1s just a personal matter that does not affect the rest of
the community materially, but the conditions under which dairy
products are handled affect the consumer, and therefore I think
this is a matter of general public interest, and the public should
be willing to pay something to support the work.

Pror. JorbaN—I would like to say a word regarding the
controversy between gentlemen who are producing dairy prod-
ucts and some who are in the creamery business. It seems to
me, from my standpoint, that the question is a large one. The
producer may feel that the individual creamery owner or agent
ought to be willing to pay a little more for clean milk, and T
will agree that he may have a right to feel so, but the question is
a larger one than that. It strikes me it is one that affects the
whole State or the whole section. For instance, if the State
Board of Health or some other competent authority could put
its seal on the statement that every drop of milk that goes out
from any farm is from non-tuberculous cows, kept in clean
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stables and the milk handled in a clean and proper condition,
it would be worth many dollars to the producers of this or any
other state and to the creamerymen and those who are handling
these products.

MR. GarLrup—I feel that after the creamerymen and the
dealers have gone as far as they can, the State should take hold
of this matter.

I.. S. MErrmLL—Last year at the Dairy Conference held in
Dexter this association adopted a resolution asking the State
to do this very work. At the last session of the legislature an
act was passed arranging for the machinery for carrying on
this work, and when the time comes that the dairymen of the
State as well as the consumers of dairy products believe that
it 1s for their interest, all they have to do is to make financial
arrangements. [ think the Commissioner of Agriculture at
the present time has ample authority to do all that would be
required of him. I think it is a good omen that the Dairy-
men’s Association should ask that the State take hold of this
matter of the inspection of dairies. I do not believe that a
similar instance has ever occurred in this country before—
where the farmers themselves have asked for this. Our dairy-
men are in a splendid condition for progress. I have never
been in a state where the people were just right for progress
as they are in this state. They are beginning to realize the
importance of just such work. I am not sure that the time is
ripe for the state to take up this work. I am not sure that the
people would realize that it was of enough importance to war-
rant the expense. Money has been spent for everything else
except for agricultural purposes, but you would be surprised
to see how little has been spent for agriculture, through gov-
ernmental and educational means. We talk about asking for
an appropriation of one or two thousand dollars, for a business
that amounts to fifty or sixty millions of dollars a year, and
say that it will interfere with something else. We want to wake
up to the importance of this business and the importance of
what it needs to carry it on, and we want to ask for what we
need.
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J. M. Digrixne—I was very much interested in Prof. Jordan’s
paper, and especially in the part of it which referred to tuber-
culosis. I noticed that in speaking of the conditions he grouped
all of the New England States together, in regard to the milk
supply. Now I do not want the Professor to go back to Boston
until he finds out what Maine is doing. Maine today is spend-
ing some eight or ten thousand dollars a month to improve its
milk supply. The pcople of Maine, both producers and con-
sumers, are all interested and are all co-operating in the work.
This work is all done in Maine by the free will of the cattle
owners, and requests are coming faster than we can get money
to pay the bills. If the work goes on as it has during the past
year, within two years we shall have tested 50,000 cattle. The
State is liberal with the people, and that is the way to get rid
of tuberculosis. In those states where they are slow in appro-
priating money to pay for cattle they do not get ahead, but in
those states where they are liberal with the farmers they are
cleaning out tuberculosis. If the present policy of this State
continues it will not be long before we can give to Boston a
guaranty with the State seal on it that the milk comes from
tuberculin tested cows. Maine is doing a great deal in this
line.

LOOKING AHEAD.
By E. 1. Braprorp, Auburn.

Bacon said, “A wise man will make more opportunities than
he finds.” I say the opportunities for dairying in Maine already
exist in full measure and thrust themselves upon us. We do
not have to be wise men.

Wheat may come from the great West and Northwest. Even
butter and cheese, condensed milk and powdered milk may find
their way into our markets from distant parts; but the ever
increasing population of New England must look to Maine in
its growing requirements for fresh milk and cream.

We are fairly near to the great markets of New England
and our own local consumption in the summer months is rapidly
becoming a factor to be reckoned with.



128 AGRICULTURE OF MAINE.

I wish to note here that our Maine creameries are sure to
encounter a shortage of milk and cream in July and August.
People consume more milk in hot, sultry weather and there are
more people in our midst at that time. Less milk is produced
and more spoils. I should like to hear a discussion upon the
most feasible plan for keeping the supply at the maximum in
those two months.

During the past two summers, which have been unfavorable
for production, the supply of milk and cream has been exceed-
ingly inadequate. Higher prices paid by the consumer have
naturally resulted. While the prices paid to the producer have
been high, they have not been so high as he may have expected
under the circumstances. Dut if the producer could stand in
the creameryman’s place for one hot week in summer, when
there is not half milk and cream enough available to supply the
clamorous demands of customers, he would realize that it is
very strenuous and expensive to conduct business under such
conditions.

It would be less work and less expensive to fill orders entirely
than to split them up and make changes at the last moment
before train time and write or wire explanations to customers,
Then, too, all fixed charges are the same whether a plant is
doing a full business or a diminished business.

Thus with a short local production of milk and cream the
producer may not expect to get the full benefit of increased
prices.

In this, the dairy business differs from fruit growing. In
the latter case the producer gets practically the full benefit of
higher prices resulting from short supply.

I estimate that over 200 tons of butter have been brought
into Maine the past season from the West and from Canada,
exclusive of a large amount of butter substitutes that have
been used in the cities.

What is to be said of the Maine dairyman’s opportunity when
we find on his table choice butter from beyond the Mississippi
or imported from a foreign country with six cents a pound
duty—all because he cannot afford to eat his own butter? Yet
it is a fact that a considerable amount of this foreign-made
butter has been sent for miles into the country to supply the
tables of patrons of Maine creameries. Their own product
was more valuable for market cream and milk.
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Dairy butter has sold in the country at phenomenal prices.
The conditions are not likely to change greatly in one or two
years to come.

With seasons more favorable to production and the incentive
of higher prices it may be expected that the production will
inicrease ; but likewise there will be a growing demand and it is
reasonable to expect good returns for market milk and cream
m New England for the next few years, at least.

But dealers and producers must bear in mind that volume
of business and present profits are not the only things to think
about. The question of producing pure, sanitary products is
one that must ever be uppermost in our minds. We should be
actuated to this end for the very sake of doing things right—
as they should be done. It is also fortunate that a reputation
for best products is the most profitable part of any business.

Getting ourselves interested in the bettering of conditions
iz good for us in a general way. The more one learns, the
more he is capable of learning and the more readily he learns,
Every step in the direction of improvement broadens one’s
view and tends to make him more interested in the good work.

When a creameryman tidies up his factory, or when a farmer
cleans up and whitewashes his tie-up, either one may feel a
just pride in the result and it will make a better man of him.
It is not a long look from a whitewashed tie-up to a family
bathroom.

When the proposition is put forth, that we must take more
pains with our dairy products, deliver our milk and cream
fresher and as cold as possible at all seasons without their being
frozen, and above all else, clean, shall we be heard to say that
we are doing all we can afford to do now at the price we get?
No. This is too shortsighted a view to be taken by the bright
dairymen of Maine. We must look ahead to that most valu-
able asset—a good reputation, well earned and well grounded.
We want it to become a well established and recognized fact
that Maine dairy products are excelled by no others. There
is only one obstacle in the way of this and that obstacle should
gradually become less and less—I refer to the smallness of our
herds and their distance apart. I would not have it under-
stood that T think we are behind other states in our methods.

9
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We simply want to see Maine milk forge ahead to the front
rank in excellence.

That is why your creamerymen, headed by the State Dairy
Instructor, have drummed up such a magnificent array of sam-
ples as is seen displayed here today. The samples are here
not for the small premiums they may win. The premiums are
only tokens of something far more valuable—skill in produc-
tion of milk.

We have much excellent milk, some that is inferior and some
that is bad. The creamerymen have for a few years made an
imperfect sort of discrimination, but that matter must be gone
into more thoroughly. Our products are being watched by
expert guardians of the public health. The bacteriological
laboratory is the little bird that tells the expert whether proper
sanitary regulations have been complied with in the production
and marketing of the milk under his observation.

Dealers sometimes get a card from the Bureau of Milk In-
spection, saying, “You are hereby notified that the milk obtained
from you on such a date was examined at the Bacteriological
Laboratory and was found to contain bacteria far in excess of
the limit established by the Board of Health, etc.” On the
other side of the card is printed the regulations of the Board of
Health: “No person, by himself or by his servant or agent, or
as the servant or agent of any other person, firm or corporation,
shall in the city, etc., sell, exchange or deliver or have in his
custody or possession with intent to sell, exchange or deliver,
any milk, skimmed milk, or cream which contains more than
500,000 bacteria per cubic centimeter, or which has a tempera-
ture higher than fifty degrees Fahrenheit.”

Then follows this note: “To insure that your milk or cream
shall conform to the above requirements, both cleanliness and
cold are absolutely necessary at every stage of its handling.
With clean cows, clean hands, clean pails, cans, ladles, strain-
ers, etc., absence of dust in the air to which milk is exposed,
rapid cooling and continuous maintenance thereafter of the
temperature at or below fifty degrees Fahrenheit, you need have
no failures in meeting the demands of the above regulations.”

This is what the dealers are up against. But after all it is
nothing but what any decent, well-bred person should want to
comply with.



DAIRY MEETING. ‘ 131

The principles of good milk production are few and have
been repeated over and over again. The details are numerous
and new phases are ever coming to light. These ever varying
conditions can only be met and dealt with properly by constant
vigilance and intelligence.

Around the creamery the same vigilance is needed that the
creameryman asks of his patrons. I surmise that we creamery-
men are very far from knowing it all.

Clean cans should not be piled one top of another with open
ends up. It is a better way to pile them on the side with open
ends turned to the wall to keep out dust and flies. T have seen
a workman use a clean open can for a stepladder—with no
thought of washing it afterwards. It was convenient but not
a nice thing to do.

It is useless to try to enumerate all of the things which should
not be done. The faithfulness with which one applies the
simple principles will mark his fitness for the work.

Among the advantages which we have might be mentioned
the ice crop which never goes back on us, though we may some-
times go back on the ice crop and fail to avail ourselves of this
natural resource.

The present healthful condition of our herds is another great
lead we have over other dairy states. Our laws are so good
and our officials are so efficient in the matter of tuberculous
cattle that we may fairly hope to be practically rid of the dis-
eased animals before many years. To my thinking this would
give Maine dairy products a great prestige among consumers.
Aside from such preference on the part of consumers, there
1s no doubt that herds of cows in health are more productive
than herds preyed upon by disease.

Although I do not consider my opinion of very great value
iri this matter, nevertheless I will say that I did not espouse the
cause of the tuberculin test as a fad, but rather from conviction
as to its merits, after giving the matter the careful study that on
account of its importance it deserves.

It is well known that our company-—the Turner Center
Dairying Association—pays an extra price for milk or cream
from tested herds. Not all such milk and cream is kept sep~
arate from the general product, but a portion of it is kept sep-
arate for certain markets and the increased price derived from
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the sale of such special product fully justifies the extra price
paid to the farmer. T look for still further sale of this special
milk and cream from tested herds as soon as we get enough to
justify advertising it in new markets.

Whatever the facts may be as to transmissibility of bovine
tuberculosis to the human family, it is certain that almost any
person will relish better, milk known to come from healthy
COWS.

Another thing that is bound to be a great help to Maine
dairying is the awakening interest in raising corn on the dairy
farms. This subject is of fundamental importance and de-
serves the full measure of attention that it is receiving at our
dairy meetings.

Still another good boost to our dairy interests will come from
the Cow Test and Breeders’ Associations. These organizations
do not attempt results by absent treatment. They get right
hold of the patient’s pulse. They diagnose present troubles
and point out the unprofitable animals in the herd. They con-
fidently aspire to future benefits from careful, intelligent breed-
ing.

And still again the awakened interest in protecting consumers
against the abuse of adulterated dairy products is a direct bene-
fit to the honest dairyman.

These are some of the advantages that attend the dairy inter-
ests. I believe that today dairying is an inviting business for
any one who is willing to put study and work into it. T have
placed the words study and work in just the order of their
importance.

What about these State of Maine farms? Don’t you know
they are going to be worth more than they are now by the time
the young man of today is a middle-aged man?

Any young man possessed of fair business ability and blessed
with a taste for farm life need not hesitate to devote himself
to dairying in Maine. One may begin in a small way if he
has to, but do not stop there. Build up: grow; let every year
find you with an increase in your herd. Do not be afraid to
abstain a little—to sacrifice a little to your business for a few
vears. There is a sort of joy and zest in accomplishing some-
thing, in building up a business. “There is a tide in the affairs
of men, which taken at the flood, leads on to fortune.” If
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this august oracle may be applied to such an unpretending
business as dairying, it is timely now. The business will not
be overdone.

As I said before, our dairy region is too sparsely populated
with cows. It is one of our greatest drawbacks. The small-
ness and infrequency of the deliveries of cream and milk are
a great setback to successful marketing. The denser the cow
population the better the business will be. It is a case of “the
more the merrier.”

This is an age of progress. Let us fall in and keep step.

Finally, T want to see suspicion eliminated as far as possible
between producers, dealers and consumers. I want to see a
rieasure of confidence and co-operation. At this meeting today
all three parties have been represented,—the producers, the
creamerymen and the milk inspector from the metropolis of
New England.

[ trust that this dairy conference and the results coming from
it will justify the statement that “There is a dairy revival on
in Maine.”

J. D. McEpwarps—I think we should have more money for
the inspection of dairies. There ought to be more inspectors
to go around among the dairies, so that they would be gov-
erned by the State instead of by creameries. We all know
very well that if we go into a man’s barn and find fault with
the conditions there, he will say, “Well, if you do not like my
cream I will send it somewhere else.” But if an instructor
appointed by the State and paid by the State goes around, they
know he has no issue at stake, he is working for the upbuilding
of the dairy products of the State. T think it is better to have
the inspectors come from the State than from individuals, T
have been interested in the creamery business all my life and
I know something about the conditions. If we find a little
fault, no matter how nicely we present it, we shall hurt the
man’s feelings. And another thing, he will tell you his milk
is just as good as his neighbor’s, and perhaps that may be true.

I am very much interested in this meeting. I think there is
a future in the dairy business of this State. I never knew
prices to be so high for a pound of butter fat as at the present
time. Last month I understand most of the creameries paid
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36 cents, and I should not be surprised if it were higher. Tt
looks very encouraging for farmers to go into the dairy busi-
ness and raise their own feed. They should raise more corn,
and thus save paying out all their cream checks for grain.

Mgr. Braproro—Prof. Jordan in replying to a statement by
some one that perhaps we were not quite ready for some of
these progressive movements, said that they were ready for
them in Boston; and this thought goes along with it,—whereas
the supply is very short in the great markets and perhaps almost
anything could be put in now that is in decent condition, still
I think a record of the milk from different sections is being
kept, and if the time should come when they could choose a
little, where should we want to be, among the chosen ones or
the ones thrown out?

L. S. MerriLr—I think Prof. Jordan misunderstood the
remark T made this morning as to whether we were ready for
these things. I think the action of this association is sufficient
answer as to whether we are ready for such work or not. What
I intended to say was that I did not know whether we were
ready to raise the funds or not. Our farmers are very con-
servative. 'They have not been in the habit of asking for very
much. I have heard many farmers say, “All we ask is just a
fair show ; we do not want any special assistance in the way of
carrying on extension work.” I believe they are wrong. The
question now before us is whether we are ready to ask for
what we need to carry on this work or not. I believe in this
work most thoroughly and that the State is ready for it. The
only question is whether we are ready to ask for the money
to carry it on.

E. E. Harris—1It is one thing to have a good idea and another
thing to have the force and courage to carry it out. I bhelieve
this is the key note of Brother Bradford’s paper. He has a
lot of good ideas, but the point is to carry these out. The
question has been raised as to whether we are ready to raise
the money to carry out these movements. Will there ever be
a better time? Will there ever be any more demand for good,
pure milk than there is today? Do the prices want to be any
higher? I am sure I hope the prices for butter and for grain
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will not go any higher. Tt seems to me that when the prices
are high people do not eat quite as much of good butter; they
take something that is not as good. 'We have seen that demon-
strated in the amount of Western butter that has been shipped
into this State and the amount of renovated butter, butterine,
oleomargarine, etc.

I would like to see the people stimulated into action.

DAIRY BUTTER MAKING.
By P. A. CampegLL, Orono.

Just when in the world’s history butter was first discovered
iz not known, but we find it spoken of several times in the Old
Testament. The people of the East used the skins of animals
sewn together for holding milk, and as these were carried from
place to place on the backs of animals the jolting motion caused
butter to be churned. Whether butter was discovered in this
way or not makes but little difference, but it shows that it is
not a new subject we are dealing with, and I often wonder if
we have made the progress we ought in this length of time.

In discussing this subject of dairy butter making it is not
my endeavor to go minutely into every detail, but rather if
possible to throw out some helpful hints that may be useful to
our Maine dairy butter makers and that will help to raise the
general standard of our product.

Tt would appear that the dairy butter maker has many advan-
tages over the creamery butter maker; but dairy butter as we
oftentimes find it in the market does not always seem to prove
it. The dairy butter maker has everything his own way. He
knows all the changes that his product passes through from the
time it was in the form of feed-stuffs and fed to the cows until
it is ready for the table in the form of butter. Most of these
changes and conditions can in a large measure be controlled
with a little forethought and trouble. The creamery man can-
not control them, as his work is only the manufacturing end,
and without good material to manufacture from, no really first-
class article can be made; although upon the skill of the work-
man will depend whether the manufactured product stands high
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or low, considering the material from which it was made.

The dairyman’s work commences with the feeding operations.
Turnips, cabbage, and such feeds should not be fed just before
milking, as they are likely to give a feedy flavor to the butter.
Whether this taste comes with the milk from the cow or from
the fact that it is in the atmosphere, and milk being very suscep-
tible to all odors takes it up easily, makes but little difference.
It is sure to get there and can be noticed in the butter. If they
are fed directly after milking and after the milk has been re-
moved from the barn, all effects of such feeding will generally
have disappeared beiore the next milking. It is not advisable
to feed hay or to sweep just before milking, as the dust in set-
tling is bound to get into the milk pail and there is no strainer
made that is fine enough to remove these dust particles.

The question of feeding often comes up in relation to the
churnability of the cream. We know that butter is made up
of several different fats and the relation of these separate fats
to each other determines the melting point of the butter fat.
The feed that the cow eats directly influences these fats, and
if a cow is fed dry fodders and cottonseed meal without succu-
lent feeds, corn meal, the gluten feeds or linseed meal, the melt-
ing point of the fat will be low, and if the dairyman tries to
churn his cream at a low .temperature, the butter refuses to
come. 'The same trouble occurs with cows that are well ad-
vanced in the lactation period—the fat globules are small and
hard, and fail to unite. The remedy of course is to change the
feed, or raise the churning temperature, or perhaps both in some
instances.

Have the cow, the milker, and the milk-pail clean, and these
in a clean barn should give a clean product. It does not neces-
arily mean extra expense to have these conditions. I think
anyone who has tried both methods will agree that the little
extra time required for keeping things in shape will more than
pay in the extra satisfaction that will come from it in doing
the work, to say nothing of the better product.

As soon as possible after the milk is drawn it should be re-
moved to the dairy-room, strained, and run through the sepa-
rator while it is still warm. I know that every dairyman does
not have a dairy-room. A part of the barn, shed, or kitchen too
often serves this purpose and the extra labor and inconvenience
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involved in doing the work would soon pay for setting aside a
part of the shed or house that is free from odors, sheathing it,
and arranging it with a place for the separator, churn, butter
worker, ice tank, and a place for washing the dairy utensils.

Some still are using the Cooley system for obtaining the
cream. There is nothing wrong in this method except that for
anyone having a good sized herd it is too expensive. Too
much butter fat is left in the skim-milk. Careful as you may
be, you are bound to leave an average of .2 of one per cent of
fat, while a good separator will not leave over .02 of one per
cent. I have tested skim-milk for those who thought that they
were drawing it close when we found .40 to .50 of a per cent
of fat in the skim-milk. You can easily reckon what this means
in dollars and cents. With a herd of a dozen or fifteen cows
the loss would nearly pay for a separator in one or two seasons.
I know the reply to this is that it is not a loss, that the skim
milk is fed and thus it is saved. DButter fat is worth at the
present time some thirty-three or thirty-four cents a pound and
it would seem to be rather an expensive food, when the came
food value could be obtained for much less. But it would seem
that one of the principal advantages of the separator is having
the skim-milk warm and fresh to feed to the calves and pigs.

The separator can be abused, but rightfully handled it is one
of the dairyman’s best friends. It was not originally intended
that it should be washed only once a day or in some cases
even less frequently. If the best results are to be expected it
should be thoroughly cleaned with each separating time. That
part which is left in the separator bowl after separating, com-
monly called bowl slime, is made up of the impurities of the
milk, such as pus, bacteria, and foreign particles that may have
gotten into the milk. It is not right that it should be left to
contaminate the next milk that is put through the separator.
1f anyone is doubtful in regard to this, save some of it after a
large run and allow it to stand in a warm place for a few hours,
and it will certainly convince anybody as to the necessity of
regularly washing the separator. The separator should be set
level and should be run at a regular speed at all times. There
are usually full directions for running the machine, and these
should be carefully followed.

It is folly for anyone to think that the percentage of fat in
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the cream will not vary from time to time. The speed of the
bowl, steadiness of motion, temperature of milk, the amount
skimmed per hour, and the stage of lactation all affect the effi-
ciency of skimming and the richness of the cream. Perchance
the milk has become cooled before separating. It will be better
to warm it than try to skim it cold. About 85° F. is the lowest
temperature at which one should try to skim milk. Tt is well to
frequently test the skim-milk with the Babcock tester to see that
the separator is doing efficient work. The cream should be test-
ed also in order to know just what is being done and in order to
be able to estimate the amount of butter. This testing can be
done at the time of the monthly testing of the herd and at other
times often enough to keep in close touch with the work.

As soon as the separating is finished, the cream should be
thoroughly cooled and kept at a low temperature until the time
of ripening comes. If possible keep it down to 55° F. or below,
by setting it in ice water. It is a help to the flavor of the butter.
It is the common practice with many dairy butter makers to let
the ripening process take care of itself, and the result is that
what otherwise might have heen good butter loses several points
right in this operation. There is no trouble in keeping cream
sweet if it has been carefully handled. It is no secret process.
Simply keep it clean and keep it cold. Do not mix the lots of
cream from two separations until they are thoroughly cooled.
When they are put together stir them so that they will thor-
cughly mix, then if any change takes place it will affect the
whole lot of cream. Churning should not be delayed too long.
With small herds it is impracticable to churn every day and the
accumulations from several days are often churned. However,
if delayed too long and if care has not been taken to keep the
cream sweet and cold, a fermentation has occurred, and an
undesirable flavor has been imparted to it that is easily tasted
in the butter.

In common terms cream ripening means souring of the cream.
The common practice of allowing the cream to self-ripen 1
believe is one of the chief reasons why the butter is not more
uniform. Good results are sometimes obtained in this way,
but the butter maker is never sure just what to expect. The
lactic acid organisms play the chief part in the ripening process
and while objectionable to the milk dealer are indispensable to
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the butter maker. They grow rapidly in number at a temper-
ature of 9o° F. and act on a part of the milk sugar, changing
it into lactic acid. At a low degree of temperature they are
inactive. Under cleanly conditions the lactic acid type always
predominates. When, however, the other species outnumber
the lactic acid bacteria, as sometimes happens, especially when
the cream ripens itself, we get undesirable flavors present. It
is quite possible to overcome this by the use of a starter. A
starter is nothing more or less than a pure culture of the lactic
acid germs. We can buy these pure cultures and that is un-
doubtedly the best method for the creamery butter maker. For
the dairy butter maker some of the best skim milk can be
selected, usually some after the separator has been run for a
few minutes, and this heated to 8o or &85° F. and kept at that
temperature until it has a pleasant sour taste and is about ready
to coagulate. This is practically a pure culture. If, as some-
times happens, an off flavor is present, it is not a very serious
loss to throw the starter away and try again, while if it had been
the cream that had presented this flavor it would have had to be
churned, and consequently a poor butter would have resulted.

Some use sour cream from the previous churning or butter-
milk as a starter. The trouble with these is that they may
gradually get an off flavor and the dairyman’s sense of taste
is not sharp enough to detect it and as it grows worse from
time to time his sense keeps in sympathy with it and he does
not notice that there is anything wrong.

The amount of starter that one should add to the cream will
depend largely upon conditions. If you wish to ripen quickly
more starter is added. If the cream is poor and the starter is
good add more starter to overcome the trouble with the cream.
To a thin cream add as little as possible and yet have it effective.
Under ordinary conditions use as much starter as 10% of the
bulk of the cream.

Tt is desirable to have the cream contain 28 to 30% of fat.
A rich cream will allow you to churn at a lower temperature
and it will give an exhaustive churning. A light cream churned
at the same temperature is likely to give trouble.

The temperature of the cream should be such that it will ripen
in about twelve hours. If the temperature is too low it is not
favorable to the growth of the lactic acid germ and an unfavor-
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able growth takes place and a bitter flavor is the result. From
60 to 70° F. seems to be a good temperature at which to ripen
the cream and as the ripening nears completion the temperature
should be gradually lowered to the churning temperature. The
cream should be frequently agitated to insure uniform ripening.
When it remains undisturbed the fat rises the same as it does
in milk, although in a less marked degree. The upper layers
being richer will sour less rapidly since the action of the germs
is less rapid in rich than thin cream. An uneven ripening will
result and a cream with a poor body. Instead of being smooth
and velvety it will be curdy. The cream should be ripened
until it contains about .5 per cent of lactic acid. The richer
the cream the less acid will be required. Of course the amount
of acid that need be developed will also depend upon the market
condition, the aroma and flavor being dependent upon it.

It is not advisable to depend entirely upon the senses to
determine whether the cream is right or not, but it should be
tested occasionally.  Farringten’s Alkaline Tablet Test has the
advantage of not being expensive and can be used by anyone
by simply following the directions that come with the outfit.

There can be no definite rule laid down as to the temperature
at which the cream should be churned, as different creams
require different temperatures. The fat is in the form of micro-
scopic globules and they must have a certain degree of softness
if they are to unite. When the cream that is properly ripened
and contains 26 to 30% fat enters the churn, the tempera-
ture should be such that the cream will churn in thirty to
forty-five minutes. This will give an exhaustive churning and
leave the butter in a condition in which it can be easily handled
without injuring the texture.

Before putting the cream in the churn, the churn should be
thoroughly scalded and as thoroughly chilled with cold water.
The advantage of this is that it will freshen the churn and fill
the pores in the wood so that the cream and butter will not stick
to it. The outside temperature of the churning room should
be as nearly as possible the same as the churning temperature.
Ii it is warm, the cream will warm up rapidly and the butter
will probably be soft and will require more washing to remove
the buttermilk. It is useless to lower the cream rapidly to the
churning point, just before churning. It should be there at
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least two hours before churning. The reason for this is that
fat is a slow conductor of heat and although the serum has
cooled and the thermometer reads the right temperature, the
fat has not actually reached it and the results would be the
same as if churned at an actually higher degree. As the cream
is put into the churn it should be strained to break up any
lumps. If color is to be used it should be added at this time.
The amount to use will depend upon the strength of the color-
ing, the breed of cows, and the season of the year. The color
should be of a vegetable origin, and care should be taken to
see that it is fresh. If musty it is likely to cause an off flavor
in the butter. A careful butter maker will know how many
pounds of butter will result from the churning. A safe guide
to follow is to take one-sixth of the number of pounds of fat
and add it to this number as the estimated number of pounds
of butter. For example, if you have thirty pounds of fat, one-
sixth of it will be five, and the pounds of estimated butter will
be thirty-five. If no mistakes have been made it should run
over this rather than under. From this it is possible to experi-
ment and add just enough coloring to keep the butter the same
color at all seasons. High coloring is not advisable, but rather
uniformity is what is desired most. :

The speed of the churn should be such as to give the great-
est amount of concussion, and can be determined by experiment-
ing. Churning is nothing more or less than causing the fat
globules to move about in such a manner that they strike each
other and stick together, hence the greater the agitation the
more they are driven about and the greater the possibility of
their adhering to each other. During the first two or three
minutes that the churn is revolving, the vent should he fre-
quently opened to relieve the pressure which is probably due
to air becoming saturated with moisture.

In from thirty to forty-five minutes the fat globules should
have collected into a granular form about the size of wheat or
a little larger. It is not advisable that they should be much
larger because it will make it hard to remove the buttermilk.

At this time the granules should be free and have a tendency
to float. If there is a sale for the buttermilk or it is to be used
for cooking purposes it can now be removed, otherwise a brine,
generally of the same temperature as that of churning, should
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be added and the churn allowed to revolve two or three times
more. This will tend to free the granules from the buttermilk
and cause them to float. The granules are now thoroughly
drained and then the wash water is added. The only object of
the wash water is to remove the buttermilk, and if too much is
used it will have a tendency to take away some of the flavor
also. The wash water should be pure and have the same tem-
perature as that of churning. If, for some reason, the butter
is inclined to be soft, the temperature of the wash water may
be lowered a degree or two with each washing, but from the
time that we commence to ripen the cream, every effort has
been made to prevent any sudden change in temperature.

With the butter in a free granular form it is an easy matter
to salt it in the churn. Nothing but good salt that is free from
impurities should be used. Salt easily takes up odors and hence
should be kept in a clean, dry place. The amount of salt that
is used will, of course, depend upon the market. The aim
should be to have it uniform from time to time, The amount
of butter is known and if the granules are of the same size and
about the same amount in the churn each time it will be uni-
form. Of course with a small amount in the churn, more will
be lost on the sides of the churn. With an excess of water
present or small granules, more will be lost and these facts
must be taken into consideration.

Sift the salt evenly over the granules with a fine sieve, and
cause the granules to roll about until the salt is well distributed.
Then they can be brought together and the butter is ready to
be worked.

The kind of worker used is immaterial so long as it does the
work. In many of the creameries at the present time the com-
bined churn and worker is used. It has some advantages in
that it requires less handling of the butter and a more thorough
centrol of the temperature. A churn of this kind would be
impracticable where there was not a power to run it, but in a
good sized dairy where there is a power, there is no reason why
one should not be used.

With the salt well distributed the chief factor to be consid-
ered in the working is to press the granules firmly together so
that there will be no holes left in the butter. Many overwork,
the grain is spoiled, and the butter made salvy. The number
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of times that it should be run through the worker can only
be determined by each butter maker. It generally requires
more working in the winter than in the summer. When it is
finished it should be waxy in form, free from holes, and should
show no signs of stickiness when cut with a ladle. If with this
treatment the salt has failed to dissolve and appears gritty, it
would have been better to have worked it twice. That is, about
half work it and then allow it to stand for one or two hours
until the salt is dissolved and then finish the working. This
method will also prevent any uneven coloring, as the salt in
dissolving sometimes has a tendency to cause mottles if the
buttermilk has not been thoroughly washed out. The casein
that is in the buttermilk is set free hy the salt and collects and
hardens in the spaces between the iumps of butter, giving the
mottled appearance.

The two workings will generally prevent this. Sometimes
there is a mottled appearance that is caused from the fact that
the cream is more or less coagulated when it goes into the
churn, and the specks or casein become incorporated in the
butter. This would have been prevented if the cream had been
strained.

The form into which butter is to be put on the market will
depend upon what the market demands. Most of the bhutter
that goes to the local trade is put up in the form of pound
cakes. 'The square cakes seem the most desirable, that can be
cut into quarter-pound squares, each square with the maker’s
initials or brand. That has a double advantage from the fact
that a customer once having secured good butter with a certain
mark upon it is looking for the same thing again, hence it is a
sort of advertisement. It also has another advantage, that the
maker who has gained a certain reputation dislikes to let a poor
article go on to the market, especially with his own trademark
on it, consequently he will use all his skill to keep it up to his
regular standard.

It should be carefully wrapped in parchment paper, the folds
coming underneath the cake. Some are accustomed to wetting
the paper in a brine solution. There seems to be no material
advantage in this and it does not make as neat a package.
Paper cartons can be used to slip the wrapped butter into, and
if the owner’s name, the name of his farm, or brand is stamped
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on the outside no more desirable package can be put up. It is
attractive and it is sanitary. From the beginning to the end,
the butter has not come in direct contact with the hands.

If the butter is to be kept for some time it can be put into
tubs. They should be prepared by thoroughly scalding and
then allowed to stand, filled with brine with the cover on, until
they are thoroughly chilled. They are then lined with parch-
ment paper or are coated with paraffine. The butter is placed
in them, not too much at a time, and pressed firm enough so
that there are no holes left. The top is cut off even with a fine
wire and the parchment circle is placed on top and generally
a handful of salt is sifted on.

It seems to me the dairy butter maker stands in a class en-
tirely alone. He is selling the finished product. There is no
trouble in selling good butter, the trouble is that the demand
exceeds the supply. Nobody wants poor butter, but often-
times we must take that or none at all. OQur villages and cities
will take all that they can get. Many are anxious to have a
reliable source of supply, and gladly pay for a butter that suits
them.

There is an individuality about butter the same as about per-
sons and when customers become familiar with a certain make,
they prefer it to other makes that are equally as good.

Cmas. D. Woons—In the report of the cow test association
work one of the things that struck me forcibly was the fact that
the farmer as an agriculturist, as a tiller of the soil, was selling
roughage to his own animals at an exceedingly high price, and
that is a good thing. If I as a grower of hay can sell hay—
not even marketable hay but rough hay that does not command
a very high price in the market—at a high price to my own
cows, it 1s a source of profit; and one of the things that I want
to congratulate the cow test associations on is that in selling
rough fodder to their cows at a high price they are still getting
a good profit. The farmer is converting his coarse materials
which have very little market value directly into a high class
finished product. Another thing that we know about, but
which sometimes escapes us, is that when we are selling butter
fat we are only selling sunshine, we are not depleting the farm
in the slightest. I shall be exceedingly sorry if Maine ever
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gets to sending much milk to market. I hope that she will
continue to keep the solids of the milk that are not butter fat
at home upon the farm. T believe that is the key to building
up our lands and making them better and better year after vear.
We all know about nitrogen. We all know about the tons of
it that are lving right about us. We also know that when we
stay in a room poorly ventilated we get too much nitrogen and
too little oxvgen. This oxygen question is an important one
for the farmer. We can get our phosphoric acid tolerably
cheap, we can get potash fairly cheap, but every time we get
nitrogen it costs, and it costs exceedingly, and the cost is con-
stantly coming up. So when we are selling butter fat and
holding the nitrogen or protein that is in the milk and feeding
it properly upon our farms, we are getting the growth out of
it and best of all we are returning the nitrogen to the land,
when we are saving both the solid and the liquid excrement
from our animals. That is the one reason that animal hus-
bandry has always paid.

Ques. Would it ke a good practice to apply lime to the soil
in order to grow more clover?

Ans. The question of the liming of soils ic a very serious
one for us here in Maine. There is very little doubt in my
mind that more than one-half, and perhaps seventy-five per
cent of our cultivated land in Maine would be improved so far
as the growth of plants is concerned by the addition of lime;
but there is another side to that story. We are growing pota-
toes more and more. The only potato disease that no man
knows how to control is scab. We know what causes scab and
a great deal about it. but we do not know what scah lives on
in the soil year after year, when there are no potatoes or allied
crops. We are working with that and have been for several
years at the Maine Station, but we do not know very much more
about it than when we began. We do know this, however, that
an alkaline condition is favorable to the growth of the fungus
that makes potato scab, and that all conditions that tend to
sweeten land, in tlie ordinary sense of the word—to make it
non-acid-—are favorable to the growth of these fungi. Hence
you should go rather slowly in putting lime on your soil if you
are to put potatoes into the rotation. On some land to which a

I0
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large amount of ashes had been applied, where potatoes had not
been grown for twelve years we planted them this year, and in
order to make sure that the potatoes were free from fungous
diseases of all kinds, they were thoroughly treated with formal-
dehyde before they were planted. You never saw such a fine
crop of scab in your life. It was not caused by the ashes
except indirectly. The ashes produced a favorable condition
for the growth of the fungus.

Ques. If vou were not intending to use potatoes in the rota-
tion, how much lime would you recommend ordinarily?

Ans. In our experimental work we have obtained practically
the same results from 500 pounds that we have from 1,000 or
2,000 pounds of lime per acre. We have gotten results that
were striking on 500 pounds. The first field that we had in
use on our experimental work we divided up into ribbons, with
lime and no lime, and in varying amounts. The field was a
little slanting, and within half a mile you could tell where the
lime was and where it was not. We got a very much better
crop of clover where the lime was used, but when we grew
potatoes on the land the next year and the year after, the lime
told very unfortunately against the potatoes.

Pror. SanBorN—I wish to confirm what Dr. Woods has said.
I am using fertilizer very freely. I had sections laid out with
lime and non-lime, and where the lime was used, this year the
potatoes were very badly scabbed. In other experiments I have
found that the effects of lime in the soil last for several years.
Sometimes I can neutralize the effects of lime with muck, but
on the whole, raising potatoes as I do, I have abandoned the
use of lime, and seek to control the acid problem and the potato
problem by other methods.

THE POSSIBILITIES OF IMPROVING CROPS BY
SEED SELECTION.

By Wirriam D. Hurp, Amherst, Mass.

Doctor Merrill, your enterprising State Dairy Instructor, has
set me no easy task. He gave me this subject, but there he left
me, saying that I should outline a plan to improve the common
farm crops grown in this State, in accordance with an act passed
by the Maine Legislature of 190g.
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The resolve reads as follows:

“The Commissioner of Agriculture shall gather statistics of informa-
tion concerning agriculture and publish the same annually; he shall
assist the farmers of the State, in so far as is practical, to secure farm
help, and to promote increased production of farm crops through the
selection, the growing and the dissemination of superior strains of seeds.
An appropriation of three thousand dollars annually shall be made, to
be expended by the Commissioner of Agriculture for the purpose of
carrying out the provisions of this section and section five of chapter
sixty of the revised statutes, and for such other purposes and in such’
manner as in his judgment will best promote the interests of agricnlture
“in this State.”

This subject of crop improvement is indeed most important,
and one that has not commanded the attention of agriculturists,
not only in Maine, but in every section of our country, in the
past that it should. T often wished while living in this State,
that time, money, and facilities were at hand for me to start and
conduct some work along lines which I shall mention in this
paper, and I congratulate the Department of Agriculture on the
great field of usefulness before it if it once enters this impor-
tant field.

The agriculture of this country has passed, or is passing,
through at least three stages. First, the taking up of virgin
soil, its cultivation, waste, and depletion by the “soil robber”;
secondly, a stage of diminished production for which these “soil
robbers” seemingly cannot account; and thirdly, the studying
of soils and crop production from a scientific standpoint, and
an improvement of methods which usually results in a constantly
increased production. Much of the western part of the United
States is still in the first two stages. New England is, or should
be at least, in the last; and I believe that you are now ready to
consider some of those factors which would lead the way toward
an increased yield and quality of our farm crops. Not the least
of these factors is the possibility of improvement through simple
seed selection.

Maine ranks high among her sister states in crop production.
According to the latest statistics given out by the United States
Department of Agriculture, Maine last year produced farm
crops in acreage and yields to the acre, and ranks with the other
states as follows:
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The above figures are no doubt surprising to many of you.
We know that in this State the methods commonly practiced
dc not yield the highest returns, and we can but speculate on
what the results would be if more attention was paid to seed
sclection and better cultural methods.

A significant fact, and one that must not be overlooked, is
that despite all the work of the United States Department of
Agriculture, the State Experiment Stations, and the Agricul-
tural Colleges, the information spread broadcast by the agri-
cultural press, the Farmers’ Institutes, and other sources, the
average yield of the principal farm crops over the United States
has not increased appreciably in the last forty or fifty years.
This is probably not the fault of any of the agencies named
above, for each has made a mighty effort in its way. It is
due rather to the fact that the average farmer does not put into
practice what is sent him in the Staticn or Government bulletin,
or what he learns from the Institute lecturer. In other words,
most farmers “must be shown.” A new line of teaching is now
being developed,—the co-operative or demonstrative idea, the
value of which I hope to prove to you in this paper.

There is no subject that should be of greater interest to the
farmer than the improvement of crops by seed selection. Too
much effort has been given to attempting to produce new things
rather than to the improvement of the desirable forms which
we already have. There are several reasons why Maine should
seek to develop strains of seeds and plants within her own bor-

-
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ders. The soil and climatic conditions of this State are dis-
tinctly different from those of the states from which the seed
used within this State comes, and Maine, as most of you realize,
imports practically all the seed used excepting potatoes. Stop
for a moment, if you will, and consider the sources from which
your seeds come. Your corn comes from Connecticut, New
York, Illinois, Michigan, Ohio, lowa, and perhaps even farther
south. A large proportion of the oats used as seed comes from
the middle west. Of the five kinds of clover commonly grown,
the crimson and alsike are imported largely from Furope and
Canada. The red clover comes from the Mississippi and Ohio
valleys, and farther west. (New England formerly grew clover
seed and should return more to this practice. I found heads of
clover last fall in the vicinity of Orono which produced from
fifty to sixty-five seeds each.) Alfalfa, if you are using it at
all, comes from Nebraska, Montana, California, or is imported
from foreign countries. Field peas come chiefly from Canada,
but are sold here without respect to variety and there is a vast
difference in yield as shown by the reports of the Canadian
stations. Timothy comes from the Mississippi valley, and as
far west as Idaho. Perhaps the southwestern part of the State
of Towa produces more timothy seed than any other region of
equal area in the world. Kentucky Blue Grass, the good old
native New England June grass, comes from that region which
has improved it so much and given it this new name. Redtop
from southern Illinois, the other states of that region, and in
quite large quantities from New Jersey. The millets, from
Georgia, Tennessee, Texas, Indiana, Wisconsin, Michigan, and
Illinois. Canada thistle, Orange Hawkweed, witch grass, chess,
dodder, King Devil weed, sorrel, wild carrot, mustard, kale,
daisy, buttercups, and dozens of others from everywhere,

The point I wish to bring out in this connection is that in
most cases seed produced in the states I have mentioned has
not been grown in an environment which suits it at all to Maine
conditions.

Maine has one of the best seed laws in this country, and under
the fair and impartial enforcement of Doctor Woods it is
accomplishing great results. The principal sections of this law
read as follows:

Section 27.  Every lot of seeds of agricultural plants, whether
in bulk or in package, containing one pound or more, and includ-
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ing the seeds of cereals, except sweet corn, grasses, forage
piants, vegetables and garden plants but not including those of
trees, shrubs, and ornamental plants, which is sold, offered or
exposed for sale for seed by any person in the State shall be
accompanied by a written or printed guaranty of its percentage
of purity and frecedom from foreign matter ; provided, that mix-
tures may be sold as such when the percentages of the various
constituents are stated.

Section 28. Dealers may base their guaranties upon tests
conducted by themselves, their agents or by the director of the
Maine Agricultural Experiment Station; provided, that such
tests shall be made under such conditions as the said director
may prescribe,

Section 29. The results of all tests of seeds made by said
director shall be published by him in the bulletins or reports of
the experiment station, together with the names of the persons
from whom the samples of seeds were obtained. The said
director shall also publish equitable standards of purity, together
with such other information concerning agricultural seeds as
may be of public benefit.

Section 30. Whoever sells, offers or exposes for sale or for
distribution, in the State, any agricultural seeds without com-
plying with the requirements of sections twenty-seven and twen-
ty-eight, or whoever wrongly marks or labels any package or
bag containing garden or vegetable seeds or any other agri-
cultural seeds, not including those of trees, shrubs or orna-
mental plants, shall be punished by a fine not exceeding one
hundred dollars for the first offense, and not exceeding two hun-
dred dollars for each subsequent offense.

It will be noticed that two things are looked after, purity and
in most cases germinating power. ‘The law does not, and cannot
of course, cover the points which relate to vitality, trueness of
type, and high productive power of the seed. These most de-
sirable characteristics may be entirely lacking. Nothing brings
out this difference in vitality and individuality in seeds better
than the recent work in corn improvement, where, to all ex-
ternal appearances, ears were of equal value, yet when tested
by the ear row method great differences were shown.

The losses due to the obstructions to the growth of our farm
crops are enormous each year. The loss due to disease is a great
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tax on the expenditure of labor by the farmer, as well as seri-
ously affecting the financial returns. It is estimated that potato
diseases cause an annual loss from that crop of $36,000,000;
that oat smut causes losses from the oat crop of $6,500,000;
that stinking smut of wheat causes a loss of $11,000,000 annu-
allv. The losses from “rusts” are estimated at hundreds of mil-
lions each vear. These do not include insect injury, and the
damage by weeds, the latter being estimated to detract at least
thirty per cent from the value of the crop. Not only does the
farmer suffer direct losses, but he must also make the outlay of
money for spraying material and appliances; and the grrat in-
dustries depending on the crop for their maintenance ar= also
seriously affected. It is apparent that any work, either by breed-
ing or seed selection, which would lead to the development of
farm crops with extra disease resistance ability, would lessen to
a great extent these losses. This work is well inside the possi-
bilities of seed selection.

There is no waste on the farm greater than that which comes
from using poor, unknown seed. The Maine farmer should
constantly keep at least three things in mind in making his selec-
tion; namely, seeds that will give an increased yield, seeds that
have strength to withstand uniavorable temperatures and soil
conditions, in other words, seeds that have vitality, and seeds
that will produce a crop which will mature in an average sea-
son of growth. The work now being done on this last point on
sweet corn alone, by the Maine Station, ought to be of inesti-
mable value to this State in the future. Increased yield must
be obtained because increased land values, and expenses of oper-
ation and living, demand it. New uses for farm crops in the
great industries make increased production desirable; and eter-
nal vigilance must be exercised in selecting seeds or plants, for
crops left to themselves, or propagated by haphazard methods,
“run out.”

The improvement of farm crops by selection does not involve
a knowledge of plant breeding. It is not intricate work. It
may not be breeding at all. It is simply recognizing the laws
of nature in which like may be expected to produce like, and
the “survival of the fittest.” Man simply steps in and does in a
short time what nature takes years to do and sacrifices countless
individuals to accomplish. The improvement of farm crops by
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seed selection is simply the weeding out by a rapid process of
all unfit individuals. The principal things necessary for success
are a desire on the part of the man to improve, an eye keen
enough to detect desirable characteristics worth retaining, and
a willingness to put some time and thought on the matter.

It is strange that even in this State the subject of the improve-
ment of crops, except in here and there an isolated case, should
go so long without having much attention paid to it. Many of
you have been keen to the possibilities of improving your herds
of animals by selection. You would not think of using any
but the best individuals, and those that you felt would have the
power of transmitting the desirable characteristics which they
possessed to their progeny; and yet in your farm crops you have
been content to use seeds which came from no one knows where.
Plant breeding is just as sensible as animal breeding, and why
not organize in different localities societies for the improvement
of your farm crops just the same as you have organized cow
testing associations for determining the profitable animals in
your dairy herds, and animal breeding associations for the study
of breeding problems, and for the added financial gain which
co-operation brings to you in the sale of your animals.

Now it is hardly enough that you should simply obtain some
good pure seed,—pedigreed seed perhaps. Success in crop im-
provement will depend quite as much on the conditions under
which you grow the crop from that seed, as on the seed itself.
It can hardly be expected that the best of seed would give the
desired results in a “run down” soil, or where it had to fight for
its very existence with weeds in untold numbers. It means that
if you are to improve the quality of your crops grown, you must
practice better preparation, cultivation and fertilization, keep
the land free from weeds, and then select the most promising
individuals.

So far I have tried to call your attention to the desirability
of farmers themselves giving more attention to this important
matter of seed selection, and tc the comparative simplicity of
the work. During the six years that I worked with you in this
State, I came to feel that there were great possibilities with many
of the crops now growing here.

Just at the present time there is much enthusiasm being shown
in corn culture, and well there should be, for last year’s corn
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crop aggregated $1,615,000,000 in this country. When corn
could be laid down in the markets of New England for twenty-
nine or thirty cents a bushel, there was perhaps some reason
why you, in Maine especially, should not grow corn. But with
the price ranging from seventy to ninety cents, as it has during
the past ten years, there is every reason to take up corn growing
again with renewed vigor. Unless one has studied the types of
corn growing in Maine, he will really be surprised at the amount
of good corn growing here. The yield, too, is astonishing.
Tast week’s Maine Farmer reported Baker and Priest, of Corn-
ville, only a short distance from where this Dairymen’s Asso-
ciation is now meeting, to have produced eight hundred and
thirty-three bushels of corn from five acres; and last year my
attention was called to a forty-five ton silo over in Fast Sumner
that had been filled with silage corn grown on two acres of land.
Doctor H. M. Moulton, of Cumberland Center, told me in a
letter last week that he had raised this vear nearly six hundred
bushels on a little over three acres.

In my talk before this association last year I outlined briefly
the methods to follow in improving a variety of corn. That
paper is published in the annual report, and space need not be
taken at this time to repeat the directions. Suffice it to say that
corn is one of the easiest and most fascinating plants to work
with.  You can do almost anything you desire with it in a short
time.

You probably never stopped to think how important a single
kernel of corn is, or how that kernel may multiply itself in three
generations. One kernel of corn will produce an ear. There
are from four hundred to twelve hundred kernels of corn on
individual ears, varying with the type and variety. Taking
eight hundred as an average number, each ear will produce in
the next generation, eight hundred ears; and these eight hun-
dred ears in the next generation will amount to six hundred and
forty thousand ears, or approximately six thousand to eight
thousand bushels. How important, then, is this insignificant
kernel of corn with which you start.

Doctor Hopkins, of Illinois, produced almost sterility in a
strain of corn by selecting the poorest yielding stalks in four
generations. On the other hand, in ten generations, by select-
ing for the desired characteristics, he increased the protein con-
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tent from 10.92% to 14.26%. He also decreased the protein
from 10.02% to 8.64%. He increased the oil content from
4.70% to 7.37%. 'The Nebraska Station found the difference
in vield from different ears to range {rom thirty-five bushels to
cighty-one bushels to the acre. The Wisconsin Station found
the variety Silver King to vary, using different ears, from four-
teen bushels to ninety-seven bushels to the acre, and the yields
from single ears to range from one and one-half to fifty-six
pounds to the ear.  One year’s selection of ears showing marked
vigor and vitalitv at Wisconsin, showed a gain in favor of the
sefected corn as follows:

1905 22.5 lbs. seed corn
97.0 1bs. marketable corn
7.2 lbs. nubbins

1906 53.1 lbs. seed corn
132.0 1bs. marketable corn
13.0 lbs. nubbins

The Government tested three thousand ears for vitality, and
found fifteen hundred of them unfit for seed. An increase of
fourteen per cent in yield was secured as a result of the better
stand, and more productive plants, coming from this selection.

The Maine potato crop cannot be surpassed by any state, either
in yield to the acre or quality of tubers. Compared with the
work done on wheat and corn in this country, that done toward
improving the potato crop falls into insignificance. Just one
or two illustrations will serve to show the possibilities of im-
proving this crop by better seed selection.

The Ohio Experiment Station (Bulletin 174) shows what was
accomplished there in increasing the yield by selecting the best
hills. The experiment covers the years 1904-1906 inclusive.
“In 1904, ten hills were planted from potatoes selected from
ten heavy yielding hills, and likewise five hills each from seed
from twenty low yielding hills of the crop of 1903. These one
hundred hills of each crop were compared with one hundred
hills planted from seed selected in the ordinary way. In 1905
and 1906 the experiment was repeated, the seed having been
selected respectively from the high yielding and low yielding
hills of the preceding vear’s crop.”
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The results are given in the following table:
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The yield of potatoes from the high vielding hills was 25%
greater than from the hills planted after the usual method and
an increase of approximately 89% over those irom low yielding
hills. From the standpoint of yield per acre in bushels the
results would be as follows: If 200 bushels to the acre could
be raised by selecting seed by the haphazard method, 250 bush-
els might be raised from the same amount of land, labor and
fertilizer, and 378 bushels to the acre when compared with the
yield to be obtained if the seed came from low yielding hills.

Mr. L. G. Dodge reports in Farmers’ Bulletin No. 365 results
in improving the yield of the potato crop as follows:

“One man in Michigan started several vears ago by saving
a large number of separate hills of potatoes. FEach hill was
from one seced piece, and only such hills as contained six or
more smooth tubers of merchantable size and no cull tubers
were saved. Of the potatoes grown in the field the first year,
only sixteen hills out of every 100 were of the standard required.
All the tubers from these hills were planted, and soon enough
seed was available for the entire crop, the selection in subse-
quent years being made from the more thrifty-appearing por-
tion of the field. After the plan had been followed for five
years, seventy hills out of one hundred were found which met
the requirements, i. e., the percentage of good hills had been
increased from sixteen to seventy in five years of selection. The
yields on this farm were about double those on the ordinary
farm in the same locality, and all the increased yield could not
be attributed to the better culture of the crop. The yielding
power of the good hills of potatoes in this case was not neces-
sarily increased at all, but the progeny of various plants fur-
nished more and more of the seed for the crop. The writer has
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had the opportunity to select hills of Rural New Yorker potatoes
for two years. The first year eight per cent of the hills were
saved, and of the crop grown {rom that eight per cent the second
year there were found to be twenty per cent which met the
requirements.”

Besides the matter of increased yield by proper selection, the
same systemn might be carried out in hastening maturing, giving
more vigor to the plant, increasing its power to resist blight,
and other desirable qualities. .

I could continue to give you statistics showing how all of our
leading farm crops can be improved by seed selection, but these
would only weary you. The reports of work along this line
can be found in quantity sufficient to fill volumes in the reports
of the experiment stations of this or other countries.

I am sure you will all agree that the Maine hay crop is not
what it should be. It is the crop universally grown by farmers
in this State, and yet when we consider that the yield is only
nine-tenths of a ton to the acre, it does not hegin to pay for rent
of land, fertilizer if any was applied, seeding, and the cost of
cutting, curing, and storing the crop.

Timothy and clovers have been neglected to a great extent in
our study. We seem to have been content with the original
type given us by nature. Perhaps in no other line have the
seeds been so poor as with the grasses and clovers. More than
a million pounds of clover, having the following composition,
was imported to, and sold im this country in 1906.

Analysis of sample:

Red clover. .. ... o 74.00%,
Other seeds ...vvivrt i 12.17%
Dirt and broken seeds ............o..iiiii .. 13.86%
Live red clover seed in the sample .............. 43.16%
Price paid per one hundred pounds ................ $7.61
Actual cost per one hundred pounds, based on per-

centage of good seed.............. ... ... ... $20.30

A low priced sample of crimson clover, selling at $5.75, had
only 0.82% of good seed. It contained less than a half pound
of actually good seed per bushel. Based on the price paid, a
full bushel of good seed at this rate would have cost something
like $703.00.

My authority for the above figures, which may seem almost
astounding to you, is the year book of the United States Depart-
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ment of Agriculture for 1908, and Farmers’ Bulletin No. 111.

But there are several other things needed to improve the hay
crop of Maine, besides the using of good seed. There are
needed, better preparation of the soil, better fertilization, and a
discontinuance of the practice of robbing the soil (a ton of
ordinary mixed hay carries off about $6.50 worth of nitrogen,
potash and phosphoric acid), and more attention must be paid
to time of cutting. The character of both timothy and clover
plants needs studying, and selection should be practiced. You
should select a type of timothy that will mature nearer the time
that red clover matures, and one that would have a tendency
to produce a second crop.  Early, medium, and late sorts should
be developed. These would allow the cutting of the hay to be
carried on to better advantage. Varieties haying more leaves,
stronger stems, more vigorous stooling habits, and those adapted
especially to hay making and to pasturcs, should receive atten-
tion. It would no doubt be as possible to develop by ten years
selection, a type of timothy having a high content of protein,
as it was to change the protein content of corn.

Clover should be selected for hardiness, yvield, power of add-
ing more nitrogen to the soil and protein content. Perhaps our
good red clover, by proper selection, could be made to approach
alfalfa in protein content if a little attention were paid to it.
My observation is that a good deal of valuable co-operative and
demonstrative work might be carried on in this State, in proper
methods of preparing the soil, sceding. fertilizing the hay crop,
and in demonstrating the value of early cutting in prolonging
the life of the hay field.

Pastures are another thing on which very little work has heen
done in the East. A pasture usually means some rough, bushy,
half cleared place, which dries up early in the summer, and from
that time on until the next summer yields practically nothing.
For some time to come the dairyman will depend largely on his
pastures as a source of summer feed. We recognize the value of
soiling, but still stick to our pastures. In the matter of pas-
tures, our Canadian friends, and more especially our foreign
friends, are far in advance of us. There are certain grasses,
like Russian Brome Grass, and others, adapted to rough, dry
land, which are being successfully used in Canada for pastures.
It would be a valuable piece of work if some one would test out
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some of these desirable pasture grasses on the so-called pastures
of this State. Seeds had already been purchased before I left
Orono for a test in the pastures on the College farm, and I hope
those who are to have this work in hand there in the future, will
interest themselves in this problem.

No less than a dozen men in this State have told me that
alfalfa was growing wild, and had so grown on their farms for
years. If alfala could be successfully grown in Maine, it would
be the “salvation of the dairyman.” I have long felt that one
solution of the alfalfa problem, if it could be solved here in the
East, would be through the gathering and selection of seed
from these plants already acclimated, and the improvement of
the crop carried on from this selected seed.

With sweet corn the work is already under way, and no doubt
within a very few years you will have developed a strain of corn
maturing two or three weeks earlier than it now does, and still
retaining the quality which gives Maine sweet corn first rank
i the markets of the world.

There is one crop which I have not mentioned. It is con-
sumed in great quantities in the State, was formerly produced
lere in sufficient amounts for home consumption, and can and
should be grown as extensively again. It is a shame that Maine
should look to New York and Michigan for the most of her
‘beans. So far as I know, the only drawback at present is the
rust and anthracnose. If blight resistant potatoes, tomatoes,
and other plants, can be developed by selection, it would seem
that it would be within the range of possibility to develop a rust
resisting bean.

There are other crops of minor importance that would yield
to the skill of proper selection. You realize the need of this as
well as T, and it is not necessary to treat this part of the subject
at greater length.

If it is highly desirable that this State should foster the intro-
duction of good seeds, it is just as desirable that some study
should be made of those obstructions to growth which lessen
the yield and entail the expenditure of much time and money in
warfare against them. In this State a study of the methods of
eradicating the Canada thistle, witch grass, orange hawkweed,
daisy, buttercup, and other pests, together with insects attacking
the crops, should go hand in hand with the movement to improve
the crop.
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I have said nothing about the improvement of fruits, vege-
tables, and flowers. Opportunities equally as great with these
await the man who will devote his time and effort in that direc-
tion, but a discussion of these more properly belongs to the work
of another association. These crops, however, should not be
left out of consideration in a movement of this kind.

If a State-wide movement in Maine for the improvement of
our farm crops is to be started, it must be carried on along the
lines of an organized co-operative effort. As examples to fol-
low we have plenty of successful enterprises of this nature in
Canada, and in other sections of the United States. In Canada
they have associations organized for the study and improvement
of every crop they grow. I pointed out in detail the success
of their co-operative fruit growing associations in my paper
before the Pomological Society at Norway three weeks ago.
Their grain growers’ associations have been equally successful.

“The Ontario Agricultural Fxperiment Station Union,” or-
ganized and fostered by the Ontario Agricultural College at
Guelph, is one of the most famous movements. This union has
been organized twenty-four years. It is an outgrowth of the
experimental work on the College farm, by Professor Zavitz.
Here about fifty acres are used for the experimental plots,
which number about five thousand. Co-operative experiments
were carried on, on eight thousand farms in that province last
year. There were thirty-eight experiments in agriculture alone.
In fifteen years more than nine thousand people have been inter-
ested in horticultural experimentation.

Since the union was organized, more than forty-nine thousand
people have conducted this co-operative work. The method of
conducting the work is as follows: Circulars describing the
work in detail are distributed each spring. Those are sent out
broadcast through agricultural organizations all over the prov-
ince. Careful instructions for conducting the experiments are
sent later. The experimentors keep full data and furnish this
to the union to be used at its annual meetings. This work
brings a large number of people into sympathy with the move-
ment. It brings people to the college,—forty thousand farmers
visit that institution annually and over three thousand of the ex-
perimentors gather at the college to talk over the work at one
time. Last year more than seven hundred people applied for
admission to the union, but could not be taken in.
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Fven in what to us seems far-off Saskatchewan, they have
well organized grain growers’ associations. An especially active
one has prize competitions in standing fields of grain. The
by-laws of this association say that it is organized,

o

To stimulate an interest in first-class seed.

2. To encourage the maintenance of breeding plots aside from the
main field.

To obtain pure seed.

To increase the vield.

To encourage intclligent farming.”

(ST N}

There are various other associations in Canada. T think T
have seen as many as twenty-five different bulletins issued from
the Department at Ottawa. These treat nearly every phase of
crop production, including germination, fertilization, seed selec-
tion, judges’ score cards, and dozens of papers on allied sub-
jects.

Mr. James Robertson reports that one of the results of the
organization of the “Canadian Seed Growers’ Association” was
an increase in the value of the grain crops of five hundred thou-
sand dollars in one year.

Coming to the work done in the United States, we find that
the middle west is alreadv well organized for crop improvement.

The work of the Illinois Experiment Station led to the organ-
ization of the “Illinois Seed Corn Breeders’ Association.” This
organization, at its own expense, now employs experts to study
corn and other grains, and has well equipped laboratories which
are at the disposal of its members. Seed corn associations exist
in ncarly every county of that state, and many of the members
of these have taken up the production of seed corn and grains
commercially.

lowa has organized similar associations, and due to the great
work of Professor Holden, has placed itself in the front rank
of states offering improved seeds for sale.

Nebraska, for the past ten years, has carried on a series of
most valuahle co-operative experiments, covering all of the prin-
cipal grain crops.

Kansas, through the Department of Agronomy at the State
College, has undertaken to supply seeds of high grade to farm-
ers at prices considerably above the usual market price.
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“During the past three years the Agronomy Department of
the Kansas Experiment Station has distributed nearly four thou-
sand bushels of good seed of the best producing varieties of
winter wheat, fifteen hundred bushels of well bred seed corn,
eight hundred bushels of seed oats; five hundred and fifty bush-
els of barley, and smaller quantities of emmer, rye, flax, millet,
cowpeas, soy beans, and Kafir corn and sorghum, or a total of
about seven thousand five hundred bushels. Our seed grain is
sold by order and is distributed in relatively small quantities—
not more than twenty bushels of wheat or five bushels of corn
to a single purchaser. This method allows for a wide, though
not very uniform distribution. We advertise through corre-
spondence, by circular letters and through the farm papers,
mainly by publishing replies to inquiries. We keep a record of
each sale and record the address of each purchaser, and usually
ask for reports every season, sending out a list of questions for
2ach grower to answer.

Some twenty questions are asked in the blank forms which
are sent to the several growers. These questions are usually
not very fully answered, vet on the whole, some valuable data
are being secured in this way regarding the adaptation and pro-
ductiveness of the several different varieties in different sections
of the state. One of the main purposes of the report, however,
is to learn the purity and quality of the seed and what quan-
tity of the seed grain the party has for sale.

These replies are listed and the list is sent to other farmers
who inquire for improved seed grain. In this way we dis-
tributed some 20,000 bushels of Kharkof and Turkey Red wheat
and other improved seed grains last fall. The seed wheat and
other seed grain sent out by the Department have given uni-
formly good results. Farmers have generally reported increased
yields from the College seed, varying from ten to one hundred
per cent above the crops from common or average seed grown
on the same farm or in the neighborhood.

It is true that not all of the replies are favorable, but the
unfavorable results may be usually traced to carelessness in
handling or to unfavorable conditions of soil or season.

This year one of our assistants in the Department, Mr. C. S.
Knight, made an automobile trip through the great central belt

11
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of the state just about harvest time, and inspected a large num-
ber of the fields of wheat grown from College bred seed. The
farmers who are growing the purest and best grade of wheat
were requested to save their wheat for seed, and later this list
was published and supplied to those desiring to purchase well
bred seed wheat.

Up to this time the seed distributed by the Department has
been largely well selected and well graded seed of some of the
best standard varieties or new importations which have been
tested and proved superior to the common varieties generally
grown. In the judgment of the writer the distribution of such
seed has been of immense value to the state. There is a vast
difference, as every agronomist knows, in the productiveness
and hardiness of different varieties of the same crop, and it is
true of nearly all crops grown on the farm that they are all
badly mixed. Take wheat for example: Kansas is one of the
great wheat producing states, and yet I find in traveling over
the state and observing samples of grain exhibited and delivered
at the elevators that we have no pure bred wheat; it is all mixed.
There is some well bred wheat, especially since the Station began
to distribute seced wheat, and some of the farmers are doing
good work in growing seed wheat and keeping their wheat as
pure as possible, but there is no pure seed wheat to start with.
The Station is producing pure bred varieties by breeding by
the “head-row” method, but even the best varieties with which
we start are usually badly mixed. While the varieties of wheat
may vary greatly in yield and quality of grain produced, the
product from planting the grain of selected heads of a single
variety in separate rows may show even greater variations than
the average crop from different varieties. With nearly all of
our standard crops, the first step towards improvement is to
secure a pure bred strain or variety.”

I have purposely left the work of the Wisconsin Agricultural
Experiment Station Association until the last because this organ-
ization seems to be accomplishing as good, if not better, results
than any of the others. The association has been in existence
for eight years, and is made up almost entirely of ex-students
of the long or short courses in agriculture at the University of
Wisconsin. The purpose of this Association is well set forth
in its declaration of purposes.



DAIRY MEETING. 163

“The object of this Association shall be to promote the agricultural
interests of the State:

1st, by carrying on experiments and investigations that shall be bene-
ficial to all parties interested in progressive farming.

2nd, to form a more perfect union between the farmer and present
students of the Wisconsin College of Agriculture, so as to enable them
to act in unison for the betterment of rural pursuits in carrying on sys-
tematic experiments along the various lines of agriculture.

3rd, by growing and disseminating among its constituency new varieties
of farm seeds and plants.

4th, by sending literature bearing upon agricultural investigations to its
membership.

sth, by holding a meeting in order to report and discuss topics
and experiments beneficial to the members of the Association.”

The work of this Association is aided greatly by an appropri-
ation of $30,000, made by the State for the purpose of carrying
on itinerant schools of grain growing and judging, animal hus-
bandry, dairying, horticulture, and soils, all over the State.

The Association now has a paid-up membership of over eleven
hundred. Reading their annual report I find this statement:

“The marked influence of having so large a membership to
carry on tests and experiments where the average farmer can
see them, is bringing great results throughout our State. Many
of our farmers will not read, but they are close observers, and
will readily banish scrub grains, scrub stock, and scrub farm-
ing, if shown that it is wise to do so.”

This Experiment Association means much financially to its
members. They had a display at the National Corn Show last
year which attracted much attention to their State, and sold
thousands of dollars worth of their seed. It is estimated that
the members sold more than $200,000 worth of select seed last
year.

The Wisconsin Agricultural Experiment Station Association
is a living medium that is constantly in touch with the source
of investigation and the practical operation of the farm.

They furnish their seed to Wisconsin’s leading seedsmen and
cannot begin to supply the demand. Along with their other
work they have taken up a study of weed extermination. In
the back part of their annual report a list of the members who
grow select seeds of different kinds can be found. If you are
in need of seeds, turn to these pages and you will find where you
can obtain them.
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The two things most in favor of this Wisconsin plan, it seems
to me, are: the intelligence of its members,—they have all had
ambition enough to go to their State College at least for the
Farmers’ Course; and secondly, the farmers themselves reap
the benefit of their work and experimentation, aside from the
good received in making the study, in the added financial gain.

The time is certainly ripe in Maine for some such movements
as I have described. The first step is to secure desirable seeds,
and then convince the farmers of the advantages they may gain
by planting this better seed, and giving more attention to the
care of the crop. Field meetings to work up general interest
should be held. Better seed trains should be run over the rail-
roads and trolley lines. Extensive fair exhibits, with lectures
and demonstrations, should be planned. Advertising matter,
showing the results of the use of better seeds, should be dis-
tributed everywhere. Field agents, working in the same ca-
pacity as the dairy instructors and testers of the Cow Testing
Associations, should be employed; and the Experiment Station,
the College of Agriculture, and the State Department, should
get together in a concerted effort for this extension work.

I understand that Commissioner of Agriculture Gilman ex-
pects, in the near future, to begin some work along this line.
The success which he and his co-workers have attained in the
organization of the most successful Cow Testing and Breeders’
Associations in this country, insures that his work toward direct-
ing a campaign for crop improvement will be equally successful.

The Dairymen’s Association, being the general agricultural
association in this State, should interest itself in the movement,
should back him up in this work, and you should see that he is
provided with sufficient funds to prosecute this work satisfac-
torily and effectively.

The movement toward crop improvement by the farmers
themselves is one of the evidences of the “new agriculture.”
It means no more haphazard methods, at least in this one direc-
tion. It means that one of the greatest wastes on the farm will
be stopped. To be of most value, seeds should be bred near
the place where they are to be used. A combined co-operative
effort to improve the crops of this State by seed and plant selec-
tion, and adapt them to conditions here, will do more to make a
permanent and prosperous agriculture in Maine, than any other
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one thing that could be mentioned. Are not some of these
things worth thinking about and adopting in this State?

Pror. SANBORN—TI hardly know how to enter into a discus-
sion of the subject of the paper in any broad way. One thing
is certain,—the revenue of the farmer is derived from the plant.
Plant raising is the business of farming, and not only are plants
the measure of the farm income—all animal products are de-
rived from them—but really they are the measure of all values
from the beginning. I apprehend that there is no subject of
deeper importance to the farmers of the State than the breeding
of seeds to a higher level of production. No crop is so flexible
in the hands of man as the corn crop. I remember distinctly
some experiments made years ago in Mississippi, in which the
crossing of two varieties of corn, not widely dissimilar (that is
never desirable) resulted in increasing the crop, if I recall cor-
rectly, at least ten per cent. Take two varieties, one in each
row, and then just before pollination tear the tassels out at one
side and that will force the crossing of the varieties, and if it
is a wise cross you will have a phenomenal crop. At the cost
of a few cents per acre you will be able to increase the crop
ten per cent. These facts are current literature in America,
but strange to say, almost no farmer does these things. It is
passing strange to me that with material so open to every farmer
and knowledge possessed by many of them, these are not used.
It is the same with other seeds. While they are not so easily
controlled as the corn crop, yet they are controllable, probably,
in the same degree. Corn is very easily controlled. If you
have a stalk too light, or if you have a plant that runs to stalk,
and little to ear, observe those points. Fix in mind the type
of corn you want and by selection in the field you will be able
very quickly to fix that type. Nothing in all my experience in
breeding impressed me so much as the ease with which the
whole plant of corn was changed by selection. How far that
would be permanent I do not know, but at least it is so quickly
and easily changed that it can be made a part of a permanent
system of corn growing, and a vast amount of wealth can be
added to the State of Maine at a slight expense by this matter
of selection of seed of corn. It is within the knowledge of
every one that corn is high, and prices today are well within
the limits of high profit. The time now is when our corn can
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be raised at a very great profit. Last year you came very near
paying one dollar for a bushel of corn. And I have no doubt
the corn crop in the future will pay nearly as well as the potato
crop. T can but feel that the drift of Maine agriculture toward
more corn growing in connection with better tillage is the most
promising line of farming.

C. S. SrersoN—I am not competent to discuss any of the
admirable papers to which T have listened, and the one excuse
which T can have for taking any of your valuable time is that
I want to be identified with the work which this association is
doing. I want it definitely understood that the organization
which I represent is a part of this work and that the members
of the organization are a part of the work and are to be iden-
tified with it. I can see no reason why the agricultural inter-
ests of our State should not work together in harmony for
better conditions in rural Maine. So far as I am concerned,
and so far as I can dominate the policy of the State Grange of
Maine, we will all work together along these lines, so long as
I am Master of the Grange; and I cordially invite you, Mr.
Chairman, as the head of one of these organizations, to use
the grange, and use their homes and use their meetings for
promulgating your gospel.

It occurs to me that this Dairymen’s Association has been a
potent factor for good in our State. I well remember the time
when the Dairymen’s Association was organized. It was sev-
eral years ago; and in looking back over the time which has
elapsed between that day and this, I think I can see great im-
provement in agriculture, in farm conditions, in farm homes,
and especially in the dairying interests of our State. And I
believe that a large amount of the credit is due to the work
which this organization has done. 1 also notice that there are
many of the farmers of our State, many men who are engaged
in agriculture, who are willing and sometimes it seems as if they
are anxious to say that Maine and the dairy interests in Maine
are behind those of other states. They do not seem to be willing
to say a good word for Maine and for its dairying interests.
I respect the man who is willing to shout for his own State.
I went down to Aroostook County in June to attend grange
meetings and talk to grange audiences, and incidentally to talk
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grange work to people who were outside of the Grange. After
T had been there a few days T found that it was absolutely im-
possible for me to talk grange outside of a grange hall. The
people wanted to talk potatoes, and to talk about Aroostook
County. I went there again in August and I made a resolve
that T would not talk about potatoes or Aroostook County, but
in five minutes after I crossed the line T was talking about both.
Tt is a pretty good county, but I believe that a large part of the
prestige which Aroostook County enjoys in our State and out-
side of it, comes from the fact that the Aroostook people stand
up for their county. I believe in Maine; I believe in every
county in the State of Maine. We ought to have a Boosters’
Club, and I believe that every man, woman and child who lives
in rural Maine ought to join the Boosters’ Club. If there was
one organized in Aroostook County I think they would all join
that club. My friends, when each and every one of us gets
in just the position where he ought to be, when we are willing
to join the Boosters’ Club, when we are willing to strike hands
with every other citizen of rural Maine in getting better con-
ditions for Maine, and leave out the petty personal jealousies
which enter into our work, the fear that some other man will
get in advance of where we are, then I want to say to those
who put up this motto, they can eliminate that and say that
Maine leads instead of “Maine must lead.” Brother Bradford
said it was not a very far cry from the whitewashed tie-up to
the family bath tub. I believe that better conditions in any
department inspire in us a wish for better conditions in all
departments of our home life and our home work. The time
i1s coming when clean milk from a clean cow housed in a clean
barn and milked by a clean man, will find a ready market at a
very remunerative price. I want to assure you that as Master
of the State Grange I wish to be identified with anything that
benefits rural Maine.

C. L. Jongs—I have been very much interested in the papers
and discussions here today. I am in sympathy with any and
all movements which would tend to increase the value of the
dairy products of our State. And yet as a producer I feel as
though there are many things which are pretty hard for the
average farmer to comply with, in order to produce products
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which are essential for the markets at the present time. Prices
as we all know are comparatively high, but when we stop to
consider the cost of production, T think it has more than kept
pace with the cost of the product. My good friend Mr. Brad-
ford brought out the idea that we wanted larger dairies, and
that is true, I think, both for the creamervman and for the
farmer. How to care for them is the problem which is con-
fronting the most of us, and it is one thing which is having a
tendency, T believe, to decrease rather than increase the dairy
products of the State of Maine. It seems to me that here is a
question that we ought to consider, from the standpoint hoth of
the creameryman and the producer, and in some way try to see
if it can be solved.

I notice that the Boosters’ Club calls for better dairy animals.
That is something that we certainly need in the State of Maine,
and how to secure them is one of the problems with which the
most of us farmers have to deal. Certainly we cannot buy
them, and it is difficult to breed them under present conditions;
for as our State laws have been, every man who tries to make
an improvement in the stock industry of the State by the im-
portation of pure bred stock has simply been a target for the
man who advocates the testing of animals for tuberculosis, and
I think the stock industry of the State, the dairy industry, has
suffered from the fact that it has generally gone out that pure
blood animals are more susceptible to the disease. I think
you will all agree with me that it is through the medium of pure
blood stock that we must seek for the improvement of our dairy
animals.

I'am free to confess that I do not like coming up to the
dairy meetings every year and hearing the dairyman assailed,
the man who milks the cow, as being so careless and indifferent,
because he is not. He is not as a rule a dirty or a filthy man,
and if the man who assails him had as much work to do and
was obliged to do it himself, with the meager pay which the
dairyman gets, he would go out of the business. In my section
of the State probably the inspection of milk is as rigid as any-
where in Maine, and yet we find no difficulty in the majority of
instances in producing milk which is satisfactory to that market.
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IMPROVING THE NATION'S MILK SUPPLY.

Fxtracts from Stenographic Report of Lecture Illustrated by
Stereopticon.

By Prof. Ivan C. WELp, Washington, D. C.

We have come together tonight for the purpose of discussing
some of the things which will help improve the nation’s milk
supply. When we speak of the nation’s milk supply we are
speaking of a tremendously hig thing. We know that this
nation is growing and developing very fast, and that the demand
for food products has pretty nearly caught up with the produc-
tion of those products: and we are told that of all the products
that are used by the human race there is none of greater im-
portance than mitk. The milk question is being agitated through-
out the entire country and throughout the length and breadth of
the civilized world. The demand for pure, clean milk is a
demand which is growing, and a demand which the people of
the country are beginning to realize must be met. What really
are the people asking for? What is there to be desired that
we do not now possess? Dr. Jordan of Boston, whom you
heard this morning, says that it costs money to keep dirt out
of milk. That is why clean milk is somewhat more expensive
than the other kind. It costs money to produce it, but the cost
need not be excessive. It need not be such as would prohibit
the use of that article. We are met here for the purpose of
looking into these conditions and studying for a little while
some of the whys and wherefores. Cleanliness is essential;
low temperatures are also essential, and when you have said
those two words, cleanliness and cold, you have answered the
whole question. Those two are the only really important things
in the improvement of the milk supply. First, cleanliness, sec-
ond, cold.

We will attempt to discuss these conditions as the slides are
shown.

I want you to realize that the dairyman has to confront a
pretty serious proposition. The picture on the slide shows the
bottom of a bottle of milk which was set on a doorstep in Wash-
ington, and when you look at the dark ring around the bottle
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and note the sediment spread over the entire surface, you realize
that rather dirty milk was being sold in the city of Washington.
The price of that milk was eight cents per quart. In examining
something like 200 samples of milk in that city, not a single
sample was found entirely free from these objectionable quali-
ties. 'The condition which prevailed in Washington at that time
is typical of the conditions that prevail in the majority of our
large cities. I have learned this from my personal observation,
and I know it to be true.

You have seen the condition of this milk on the screen ; at the
same time in that city, milk from another farm located about
one mile distant was being sold at the same price, produced
under entirely different conditions. In the one instance the
farmer was probably a clean, painstaking man, and in the other
instance he was not. This illustrates the fact that in altogether
too many cases the whole producing body of dairymen are
blamed when in reality the blame lies with comparatively few.
The difference bhetween clean and dirty milk is very apparent
in cheese making. In the curds made from clean milk we have
a firm, solid texture, a good, smooth, hard curd. Those who
are cheese makers will recognize that it is this curd that pro-
duces good cheese. In dirty milk there is another condition.
In other words, the germs associated with filth and dirt often
produce gas and wherever those germs are distributed through
curd, in developing and producing the gas they have formed
little holes, just as yeast produces openings in the dough when
the bread is set beside the kitchen stove at night. Much as is
said regarding disease germs, and much as is the danger from
them, in all probability the germs associated with filth and the
ordinary stable dirt produce more sickness and death among
babies than all the disease germs combined. Disease germs
play a very important part in the death rate among infants, but
dirty milk usually plays a much greater part. This is the report
of scientists who have made a careful study of the subject.

Some of the sources of milk contamination are as follows:

1. The atmosphere of the stable. In many cases the cans
are taken into the stable, and there the milk is strained. I
regret to say that this is being practiced in altogether too many
cases today. During the last few months it has been a part of
my duty to visit quite a good many farmers, some of whom have
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been in New FEngland, and let me say right here that in New
England this practice is being continued to a much greater
extent than I had supposed.

2. 'The old fashioned tie-up, a tie-up which is full of cracks
and crevices, with a loose ceiling. The dust accumulates on
the ledges and the beams and a little puff of wind will send it
flying into the atmosphere. It is pretty hard to keep such a
stable so that clean milk can be made in it. I will now show
you a few views of modern stables, which can be easily kept
clean.

Here we see a cow stable which in many respects illustrates
the modern ideas of light and cleanliness. Such a place need
not be expensive. You see that this is shingled on the walls,
and windows extend the entire length in practically an un-
broken chain. It is not an expensive place and yet it is a place
where the animals can at all times be clean and comfiortable,
and where the dairyman can do his work in broad daylight and
with a sense of cleanliness and pride which would be difficult
to have in some other places. In such a barn the hay is usually
brought in from an overhead truck or else on a trolley. This
barn runs north and south, and I believe that wherever it is
possible a dairy barn should be so located, especially in the
North, where we desire to get as much benefit from the sun as
we can. A building located in this way receives the morning
sun on one side and the afternoon sun on the other, while at
noon, when the sun is least appreciated, it is overhead.

In this illustration we see a section of floor for a dairy stable.
I+ does not matter particularly what material is used, but we do
believe that in the majority of cases cement will be found to be
the most economical ; and where a tight floor is desired, and we
all know that it is quite desirable if we expect to maintain clean
conditions, we believe it can be constructed of cement for less
money, and that it will be of a more permanent, durable char-
acter. One of the first things to be considered in the building
of a cement floor is to get that floor above the surface of the
ground so that all the moisture will drain from the floor rather
than on to it. That will go a long way toward maintaining a
dry condition, which is necessary in order to have a comfortable
condition. You will notice a little depression which enables
the farmer to keep the bedding where it belongs a little more
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readily. 'The walk back of the gutter should be broad enough
so that the cows can pass there without any serious interrup-
tion. I presume there is no one plan that is being followed so
generally throughout the country today as this. It is a plan
which provides the maximum efficiency and the minimum ser-
vice. That is, there is just as little area to clean and care for
as it is possible to have, and yet have a good, solid, rigid stan-
chion support. We should study not to put as much into our
our stables as we can, but rather to keep out all that we can,
and have as few corners and cracks, and places for dirt to
accumulate as possible.

Ques. What do you mean by a rigid stanchion support?

Ans. T mean a support for a swing stanchion which will be
rigid and firm. I do not mean a rigid stanchion. We have
passed the day when we desire to put expensive, elaborate stan-
chions and mangers into our cow stables. We have reached
the day when we study to keep out everything we can, to have
straight lines and as much open space as possible.

Ques. Will that arrangement keep the cows clean?

Ans. T think that it will be as efficient as any arrangement
can be. There is probably no arrangement by which it is pos-
sible at all times to keep the cows clean. In constructing a sta-
ble, it is a wise policy to make the platform at one end of the
stable shorter than it is at the other end, so that the cows may be
arranged according to their size. That will help to maintain a
clean condition.

Ques. Is there any trouble from the cows getting sore on
a cement floor?

Ans. I do not hear any particular complaints as regards that.
Occasionally you will hear some one speak of it. Personally,
I have seen more cows with bunched knees and sore spots from
standing on wooden floors or an uneven surface than I have
ever observed from cement floors.

Ques. In the winter time, isn’t a cement floor liable to be
colder than a wooden one?

Ans. A great deal depends upon how it is constructed, If
the floor is built high above the ground so that natural drainage
is away from it, and if you have put in a foundation, so that
the cement is raised from the ground underneath by means of
large rocks, I do not anticipate that you will have very much
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difficalty. Tf, however, in constructing a cement floor, you can
use soft coal cinders, a layer two or three inches deep over the
gravel before you put on the cement, you will have effectually
shut off the moisture from underneath. There is another way
which has been suggested and I think has proved to be very
good. After you have put down the foundation for cement,
if you will give it a coating of hot tar, or possibly put on a
sheet of tarred paper, and then drive that full of spikes leaving
the heads projecting about one-fourth of an inch, and then put
on the surface cement, it will be impossible for any moisture
to come up. The spikes will hold the cement in place.

There is more or less discussion regarding cement floors and
because of that I have made it a point wherever I have had an
opportunity, to make inquiry regarding them; and I have yet
to find a man who is using a cement floor or who has ever used
one, who has any fault to find with it. The only men whom I
have heard condemning the cement floor severely have been
those who have never tried it.

Ques. Do you leave it perfectlv smooth?

Ans. It is probably better to leave the surface a littie rough;
T mean not to give it that smooth finish that could be secured
with a trowel. T believe that a cement floor that is put down
in reasonably good shape will be a much more comfortable place
for a cow to sleep on than will a wooden floor over a barn
cellar or otherwise, unprotected from the winds underneath.

Ques. Can a cement floor be put over a wooden floor?

Ans. That would depend, T think, on the suitability of the
foundation. Tt could be put over a wood floor provided the
wood floor and the beams under it were sufficient to support
the additional weight.

Ques. How thick should it be laid over a wooden floor?

Ans. It should be laid thick enough so that there would be
no possibility of its breaking and cracking. If the wooden floor
rests upon a firm foundation, you would not need to use it very
thick. Possibly it would require a rather larger amount of
cement than you would use in an ordinary cement floor. The
thickness probably need not be more than three or four inches,
perhaps not as much as that.

The next illustration shows the inside of one of the best barns
from a sanitary standpoint that has ever been constructed. We
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see the swing stanchion in place, the iron pipe construction,
separating the stanchions at the top, the bottom part imbedded
in the cement. An unnecessary expenditure of money was made
when this cement construction was carried up between the cows.
In this particular stable, a plank was laid for the cows to stand
on, up to about fifteen inches from the gutter, which was of
cement. There was a walk five or six feet in width, and the
cement work was carried up to the base of the window, enabling
the dairyman to maintain a clean condition. If he desired to
turn the water on there he could do so. Sharp corners were
avoided in the construction of this barn. A great deal of un-
necessary expense was put into the mangers in front of the
cows. Yet it was a very good place, a kind of place in which
some of the highest grade milk that has ever been produced
has been made. This is the property of Mr. S. L. Stewart,
Newburg, N. Y., probably the most famous dairy in the world;
an example of cleanliness which perhaps we would not do well
to attempt to duplicate, but from which we can gain some ideas
which will be of benefit to us. We will now see the dairy house
where the milk is handled. After it is drawn from the cows it
is emptied into a tank and is conveyed through a pipe into a
cooler, and in about ten minutes from the time it 1s drawn from
the cows the bottles are sealed, and in about five minutes more
they are inside the refrigerator. It was in this barn that the
famous dinner party was given, where Mr. Stewart entertained
his friends to whom he was selling milk, and he did so for the
purpose of impressing upon his customers the fact that the
place in which the milk was produced was a clean enough place
in which to eat.

The Department has been studying dairy barns and dairy
houses and we have endeavored to make some plans with the
best features that we have been able to discover, and at the
present time we are able to furnish free of expense to the dairy-
men who desire to rebuild or remodel or build anew, such plans
and specifications as will enable them to erect a structure with
all the necessary requirements, for the minimum expense.

3. The third source of contamination to milk is the place
where it is cared for outside of the stable. The next slides will
show you some of the places where I have found milk kept,—
a kitchen where the dog makes himself at home, a horse stall
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with harnesses hanging on the sides, and the end of a tie-up,
the cobwebs about the door separating it from the cows indi-
cating that the door has not been closed for at least a day or two.

The next picture illustrates what may be accomplished for a
very little money in the building of a place for the storage of
milk, where milk is wholesaled. It need not be more than eight
feet square but it should be located where it will be free from
contaminating surroundings.

4. ‘'The next source of contamination is found in the hair and
dirt which fall from the cow’s flanks. In this illustration we
see what may result from a single hair plucked from the udder
of a cow and laid across the culture dish. You will see that
the bacteria from that hair have grown and spread in every
direction

5. Unclean or rusty dairy utensils. You will see in the
illustration a milk pail in which the rust has eaten through and
the little openings have been stopped with cotton rags. This
milk pail was in use on a farm where we had a right to expect
better things.

In this connection I will show you a slide which illustrates the
principle of the small top milk pail. By the use of that pail
two-thirds or three-fourths of the dirt which would ordinarily
fall into the old styled milk pail can be eliminated. We must
realize, however, that the first time we attempt to use a new
tool we may find it a little difficult, but just so surely as we
practice just so surely we will succeed. It is just as well to
draw the milk into a small opening, in a majority of cases.
Nine cows out of ten, and probably a larger per cent than that,
can be milked, and very readily milked, into a pail having a
small top. .

We must keep the dirt out of the milk pail so far as possible.
If we clean the udder of the cow with a damp cloth, to remove
the floating dirt, and use the small top milk pail, and then cool
the milk quickly to fifty degrees or lower, it will go a long way
toward solving the problem of a clean milk supply.

6. An impure water supply. In this view, taken in Louis-
ville, Kentucky, we see a pool of stagnant water and beside the
pool a load of manure from a neighboring barn. The outbuild-
ings and the general uncleanliness of the whole surroundings
indicate what a source of contamination to milk this must be.
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The fences were so arranged that three different herds had
access to this pool of water and they were evidently dependent
upon it for their water supply. In another place the manure
was carefully removed from the barn into the yard so that it
would not contaminate the stable, but every time there came
a rain, or during a wet season, the drainage was such that a
little rivulet was formed and passed down four feet from an
open well and the water supply from this well was used for
dairy purposes. I think that in altogether too many cases we
fail to appreciate the danger that may result from such con-
tamination ; far too often our wells are located near the barn-
vard. T believe our water supply is a matter into which we
should look very carefully if we expect to produce the right
kind of dairy products.

7. The fly is another source of contamination. The picture
on the screen is designed to show that a fly’s foot has a good
many parts and those parts are pretty well adapted to the carry-
ing of filth. You remember that the fly has six feet and often
he feeds in the most unclean places, and on those feet there
may be an accumulation of filth which will be carried to every-
thing with which he comes in contact. In Denver, Colorado,
a year ago this fall, the flies were held responsible for 56 cases
of typhoid fever on one milk route, and seven deaths resulted.
The trouble was due entirely, as investigation showed, to the
flies feeding upon the excreta from typhoid patients and then
covering the dairy utensils and the surroundings where the milk
was handled.

In the next illustration we see that the flies were feeding on
the milk strainer and the cooler. Those of you who are dairy-
men—and I presume the most of you are—will realize that there
is another condition here, perhaps fully as serious as the fly,
because you will recall that you have never seen milk coming
from a clean cooler in that way. You will remember that when
the coolers are clean the milk comes out in a thin sheet spread
evenly over the entire surface. In this case it comes in streams
because the cooler is covered with dust.

8. 'The unsuspected but dangerously tubercular cow. On
the screen before you is a photograph of a cow 18 years old
when the picture was taken. She does not look particularly
smooth ; naturally a cow of that age would not. She was a
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cow kept by the Government for experimental purposes and
was known to have had tuberculosis for six years, or from the
time she was 12 vears old. She is known to have been dis-
tributing the germs of tuberculosis through the medium of her
feces during that time, and yet so far as physical examination
by competent veterinarians could determine, no traces of the
disease were apparent. The tuberculin test was the only agent
that revealed it.

We will now look at another cow, a young cow in very good
condition, evidently good for beef. She reacted to the tuber-
culin test, however, and was condemned and slaughtered. The
disease had developed so that tubercles were found not only in
the lungs and liver but on the ribs and they were as large as
walnuts. This again shows us clearly that the unsuspected cow
may be the most dangerous. I do not believe that we, as dairy-
men, should go on indefinitely breeding the germs of tubercu-
losis. I realize that we have a deep interest in the public health,
but even if we did not care at all for the public health, irom
an economical standpoint I do not believe that the dairymen of
this country can afford to expend fourteen millions of dollars
vearly, which is the estimated amount of the economic loss from
this source, for the purpose of feeding tuberculous herds.

The result of an investigation carried on by the Wisconsin
Experiment Station, in herds where no animal showed any
physical symptom of disease, proved that in practically. every
instance the disease was present, and in some instances there
was a considerable number of diseased animals. It may be hard
to eliminate the diseased animals, but I believe that if the con-
ditions are allowed to continue for ten years more, or even five
years more, it will be much harder than if the work is done
more promptly.

9. Another source of danger to the milk supply and one
which has given to the health officers more trouble than all
others, is the one or two-cow dairy located in the back yards
of our cities and towns. The picture on the screen represents
such a dairy, of one cow, in a back yard, with an accumulation
of rubbish and refuse, and general surroundings which are any-
thing but healthful and right. In the next illustrations we see
where the milk from such dairies is kept,—in the pantry with

12
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other food products or in the kitchen where it is subject at all
times to contamination; also the place from which it is dis-
tributed, which is far from an ideal place.

10. Another source of contamination is frequently found in
the dirty markets and shops in which milk is distributed. I
believe the people who are handling milk in the cities and towns
are equally responsible with the producer. That is very clearly
illustrated by the work that has been done in the city of Boston.
T do not know of any city in the United States where you can
see a comparison which is quite so clear as the comparison
which has been made there by the examination of the milk on
the cars as it comes into the city, and when it reaches the con-
sumer. About 62 per cent of all the milk examined on the
cars is within the required standard of 500,000 bacteria. When
that milk goes on to the wagon and is distributed,. only about
47 per cent comes within the 500,000 mark, and when it gets
into the store from which it is sold, there is only about 22 per
cent that comes within the limit. So vou can see that the con-
tamination does not take place entirely on the farm. As I have
shown, about two-thirds of the milk that goes into the city of
Boston is within the required standard so far as the farmer is
concerned ; about one-half so far as the wagon is concerned, and
one-fifth so far as the storekeeper is concerned.

11. 'There is one other source of contamination, and that is
found in the homes of the consumers, and I do not hesitate to
tell them about it when I have an opportunity. In this home
upon the screen one quart of milk was received daily, and if
vou count the open bottles there you will know how long it
had required to accumulate that exhibit. If you note these
bottles carefully vou will see that some of them are far from
being clean. In fact, none of them had been washed. Some
had been emptied and in some the milk had soured and the
watery part had separated. If there are any consumers here
tonight, I want them to realize that they, too, have a responsi-
bility in this matter. Furthermore, the consumer who puts his
bottles on the back porch beside the garbage can is doing just
as much to destroy the children of our cities and towns as is
the careless producer or dealer. There is no chance whatever
for the consumers to shirk their part of the responsibility, If
we are ever to have a good milk supply it must start from the
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barn in good condition, it must go through the plants of the
city distributors in good condition, and it must be cared for in
the homes of the consumers.

To further illustrate the importance of clean milk, in the
next slide I will take you down to Kentucky, to a farm where
a man and his wife and four children were living happily to-
gether four or five years ago, and where as the result of the
neglect and carelessness of that man in the production of milk
two of his own children were taken ill and one of them died.
He was a poor man with no funds; he barely owned his farm,
but he made a resolution then and there that if he ever pro-
duced any more milk it should not be milk that would kill his
children or those of any one else. He made up his mind that
if he ever produced any more milk it would be a clean, safe
food. He did not have the money to buy expensive equipments,
but through the advice and assistance of some people in that
location he developed a degree of cleanliness which insured a
clean product. The barn which he had was not very well
adapted to modern ideas of milk production, but he made some
holes in the walls and put in windows and used some cement in
the interior, procured a water supply from not far away, white-
washed the place and did away with the dirt, dust and manure.
Then he cleaned his cows and kept them in a clean condition,
and sent to the market a different product. One step followed
another until two years ago the product of this man had reached
such a degree of excellence that a medical society was willing
to certify to the product as coming from clean, sound cows of
known health, tuberculin tested, produced by clean people and
handled in a clean barn and a clean dairy, where low temper-
atures prevailed.

This milk as it comes from the cooler goes into an ordinary
bottle filler and is immediately placed in the bottles. These
are at once covered with parchment paper held in place by
fubber bands, and put into cases covered with crushed ice.
From the time the milk leaves the cow to the time it is under
ice is probably not more than fifteen minutes, and in the major-
ity of cases not more than ten.

This farmer and his wife are now happy in the consciousness
that they are not doing work that is in any way a menace to
human health, but that they are ministering to the wants of
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their own children and the children of others who are not so
fortunately situated. They have now 100 cows and are pros-
pering.

I want you to realize as perhaps you have not realized before
the importance of producing clean milk. When you as dairy-
men realize that this is a substitute for the mother’s milk, when
vou realize that it is a food for children, you will have become
conscious of the fact that the production of clean milk is an
important and an attractive business.

Closely allied to cleanliness is the matter of low temperatures.
The next picture illustrates what low temperatures accomplish,
We have here at the start one germ at a temperature of 50
degrees. In twenty-four hours that has multiplied to five. In
the same milk kept at 70 degrees for the same length of time,
the germ has increased to a very much larger number.

The large increase in the death rate among infants in our
cities receiving bottled milk, during the heated portion of the
year, which sometimes reaches 250 out of 1,000, in comparison
with 35 out of 1,000 receiving the mother’s milk, emphasizes the
fact that it is a desirable thing to cool the milk as well as keep
it clean.

It has been my observation that the producers of milk are
very ready and willing to do the right thing when they know
clearly just what it is and just why it should be done. Dr.
Woodward several years ago conceived the idea of giving cer-
tain definite mathematical ratings to certain dairy' conditions,
and growing out of that idea the score card for dairy barns has
been developed. One card has followed another until a year
ago last August the National Association of Dairy Instructors
and Investigators adopted the card which I have here, and it
has since been used by the health officials, the state dairy and
food commissioners and the state boards of health in many
cities and towns throughout the country. Something like 130
officials are now using the score card system. Tt has been gen-
erally believed that so far as dairy inspection is concerned, a
poor inspector can do as little harm and a good inspector can
do more good with the card than without it. It certainly fur-
nishes a guide. You all know that the man with meagre equip-
ment and whose ideas of cleanliness are right and who uses
good methods in his business can produce a better article than
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the man with the expensive equipment who employs poor
methods, ‘The result of the use of this score card in one city
was rather striking. In May, 1907, the inspector for Rich-
mond, Va., began the scoring of dairies supplying Richmond
with milk. The average score for all dairies for the first month
was 41%; points. In the second month, the month of June, the
average score for the whole 70 dairies was 364. It was a little
warmer weather and the dairymen did not at that time realize
the necessity of properly cooling the milk, so the score was a
little lower. 'The next month, July, it was up to 47.5; Septem-
ber, 51.4; October, 57; November, 58; December, 60; January,
70.4; February, 69; March, 71; and in April, the end of the
first year, the average score of the dairies was 72 points. This
gain was brought about by simply letting those men know just
what was necessary and how to set matters right.

Another thing which has interested the producers of milk
in several localities is the dairy contests such as you are hold-
ing here in Maine in connection with this meeting. The score
card for milk is helping not only the producer but the consumer.
When an exhibitor receives his score card, he realizes that in
flavor there is something to he safeguarded, that his compo-
sition must be right, that he must have a low bacteria count,
that the acidity must not be too high and that the package must
have a good appearance. When definite mathematical values
are attached to these conditions, he can readily see just wherein
he was right or wherein he failed. In other words, the score
card applied to milk and cream is doing just what the score
card has accomplished for butter and cheese, and we believe
that in these educational exhibits there will be an additional
stimulus for the study of the question of how hest to improve
the supply. Just so surely as we begin to study the situation,
just so surely we want to improve.

I believe that in the future even more than in the past those
of you who can produce clean, wholesome goods will be the
people who will have the markets and the other producers will
naturally be eliminated from the business.
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THURSDAY, DECEMBER 2.
TALK AND DEMONSTRATION OF CORN JUDGING.
By Witriam D. Hurp, Amherst, Massachusetts.

We are gathered here this morning for the purpose of study-
ing the characteristics of a good ear of corn.  Just at the pres-
ent time there is a movement on foot in this State for the
improvement of this most important crop. Next fall, in one
of the largest cities in New England, a New England Corn
Exposition will be held, which ought to be one of the greatest
booms to New England agriculture that has ever taken place.
If this is to be a success, and if vou here in Maine are to do
as well in this Corn Exposition as you did in the Fruit Show,
it means that everybody must get busy in order to get ready
for it.

There are a great many desirable types of corn grown in the
State at the present time, and it is to the matter of corn selec-
tion and improvement that I wish to direct my remarks this
morning. [ am sure it is not necessary at this time to talk to
you about the desirability of growing more corn. You have
Leard this year after year in the addresses given at this dairy
conference.

There is a good deal more to an ear of corn than can be seen
by examining it externally. There are at least four questions
which you should make every ear of corn answer. The first
is, “Will this ear of corn grow?” The second is, “Will it
mature?” This is very important in Maine. The third is,
“Has it constitution and good productive power?” Fourth,
“Has it good breeding characteristics, or is it a type which has
possibilities in it?” There is just as much in performance in an
ear of corn as there is in a dairy animal or driving horse, and
we ought to look at what an ear of corn will do in just the same
way as we consider the amount of milk a dairy animal will
produce or the amount of speed a driving horse can develop.

Hundreds of tests which have been carried out by Experi-
ment Stations show that ears of corn differ greatly in their
individuality. The United States Department of Agriculture
tested three thousand ears of corn at one time, and found fifteen
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hundred unfit for seed. Out of a large number of samples
tested for vitality at the Indiana Experiment Station, the per-
centage ranged from twenty-three to ninety-nine.

I desire to repeat what I said yesterday about the importance
of having a good kernel of corn to begin with. An ear of
corn, according to variety and type, has from four hundred to
twelve hundred kernels. Fight hundred would be a fair aver-
age. There is no reason why every kernel should not grow,
and it is perfectly reasonable to suppose that the eight hundred
kernels from a good ear of corn will produce eight hundred
ears. In the second year each of these eight hundred ears will
produce eight hundred kernels, which, it is reasonable to sup-
pose, would produce six hundred and forty thousand ears. This
means that in the third generation you would have from six
thousand to eight thousand bushels of corn. So you see the
importance of having a good kernel of corn to begin with.

We are to score this corn this morning simply by external
characteristics, but it is necessary to look back of the external
appearance of the ear in order to find what the ear can do. I
would not pay a cent more for the best ear of corn here in this
show than for any other good ear, until I had a chance to test
it both for its germinating power and its productive power in
the ways I shall describe later. In other words, the external
characteristics are not sufficient to use entirely as a guide in
selecting seed corn.

The first thing to do in an attempt to breed corn is to get‘
good seed, and the place to select good seed is in the field.
There are several reasons for this, rather than selecting it in
the crib. In the first place, if you go into the field you can see
the plant which produces the ear of corn, and you can deter-
mine whether it is a strong, well-grown plant. You can select
the ear of corn for its position on the stalk. You do not want
a large, coarse stalk with an ear as high as you can reach; you
want an ear well down on the stalk. If you are selecting in
the field you can also select for maturity, and of course this is
one of the most important things here in the North. Another
point to be taken into consideration in field selection is the
manner in which the ear hangs on the stalk,—whether it drops
down and is easy to break off in husking, or is hard to break
off.  You can also select for size and shape of ear. Go into
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the field, look the corn over carefully and select about three
times as much as you will need, in order that you can go over
this once or twice later in the season and cull out the ears which
do not meet the ideal when judged from the external charac-
teristics. ’

Now to go further back than the ear itself. The first thing
to do is to test these ears for their germinating power, and I
am very sure when you do this once you will feel that it is time
well expended, for you will find there is a very great difference
in the way in what you consider to be good ears will germinate.
It is not a laborious nor an expensive method. It can be done
in the winter or spring when you are not busy with other work.

Take a box two feet long, one foot wide, and three inches
deep. Fill it with earth, sawdust, or some other material which
will hold moisture. Mark this off into two-inch squares by driv-
ing tacks into the edge of the hox and stretching strings across.
You will see that you then have seventy-two squares. This is
space enough to test approximately a bushel of corn. Number
the cars to be tested by fastening a little tag on the butt of each
ear. Take five kernels from ear No. 1 and place in space No.
1; five kernels from ear No. 2 and place in space No. 2; and so
on until you have filled the seventy-two spaces with an equal
number of kernels from the seventy-two years. Put this box in
a place where the temperature is right and watch the germina-
tion. Discard all those that do not show strong germinating
power.

In the last six years that I have worked in this State T have
been impressed with the fact that there was a great chance for
some one in Maine to develop a good strain of Maine corn.

After you have weeded out a number of ears low in germi-
nating power, the next thing is to test the good ears you have
retained by what is known as the car row test. I am not talk-
ing now about what should be done on large field areas. but am
giving this information for the benefit of those who might
desire to improve a variety of corn. In other words, we are
talking now about a breeding plot. The car row test method
consists simply i numbering the ears as has already heen de-
scribed, planting ear No. 1 in row No. 1 in the field; car No. 2
in row No. 2; and so on until you have them all planted. It is
usually best to remove a few kernels at the butt and also from
the tip. In this way you get the stronger, more matured ker-



DAIRY MEETING. 185

nels from the center of the ear. The rows may be any desired
length; usually a hundred hills to a row makes a convenient
sized plot. Grow these throughout the season, giving the plot
the best of cultivation and good fertilization, and pulling out the
suckers and weak sprouts. In this way you can test the pro-
ducing power, or performance, of the different ears. I am sure
you will find several, when tested by this method, that you do
not care to use further as seed.

In-breeding is just as injurious to corn and other plants as
it is to animals. In order to prevent this it is best to detassel
before the fertilization of the silks takes place every other row
in your breeding plot. You understand, of course, the general
structure of the corn plant. If you will examine a stalk just
above one of the joints, you will probably find a small, unde-
veloped ear, showing that originally the corn produced a large
number of small ears. Man, by selection, has developed the
plant so that instead of producing a large number of small
ears, one or two good ears are produced on each stalk. The
matter of stand is very important, and I believe should have
more attention that it has had in the past. It seems to me it
would be better to attempt to get every stalk to bear than to have
more than one ear borne on part of the stalks. You probably
know that the silk on the ear represents the pistil, or female
organ of reproduction of the plant. The tassel represents the
stamen, and furnishes the pollen. The pollen is shaken down
over the silks and fertilization takes place, each silk running
back to what will afterwards become a kernel of corn. The
reason for detasseling is to prevent the,pollen from a plant fer-
tilizing the silks of the same plant. The reason that corn mixes
sc badly is because there is so much pollen produced, and this is
blown about over long distances by the winds, and is carried by
birds and insects.

Ques. How many kernels do you plant in a hill?

Ans. Four or five; and in this breeding plot it is best to
take the weaker stalks out so there will be three left standing.

T have already told you why corn should be selected in the
field. After it is harvested and placed in the crib you cannot
tell anything about the kind of plant that produced the ear, its
maturity, its position on the stalk, or any of the other char-
acteristics which I have spoken of. The men in Maine should
be more careful in the buying of seed corn than they have been
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in the past. Most of the corn that has been sold in this State
has been in the shelled condition, and most of this is simply
western corn just as it comes from the cribs. It may have
come from nothing more nor less than nubbins. If the kernels
are not uniform it means that the planting will not be uniform
when a machine is used. You should buy seed corn in the
ear,—and the best seedsmen are selling their product in this
form at the present time. Another thing I believe you should
do, and that is, develop some of the Maine types rather than
go great distances for seed.

No matter under what conditions you grow your seed corn,
the corn may be ruined if it is not properly stored and cured.
Allow the ears to mature as much as possible in the field, and
then after the corn has been harvested take great care that it
is properly dried before it freezes. Corn when taken from the
ficld usually contains from twenty-five to thirty per cent of mois-
ture. A good sharp freeze, when the corn contains this amount
of moisture, may ruin it so far as its vitality for seed purposes
is concerned. After seed corn is properly dried it will stand
any temperature to which it may naturally be subjected without
affecting its vitality. If you are going into the production of
good seed corn it will pay you to build racks on which to lay
the ears so that they will dry. Tracing in small traces is all
right, provided you put the trace where it will dry and not
freeze. Do not put the seed corn into boxes or barrels.

So much for the subject of corn improvement. Now we
come to the use of the score card in determining what is a good
ear of corn from its external characteristics. The score card
is supposed to have been originated by the late Orange Judd.
There is a great variation in score cards, and unfortunatély
most of them have been made for Dent corn rather than Flint
corn.  You already know the use of the score card in the judg-
ing of animals, the scoring of stables, and the scoring of milk.
The score card in judging corn is used for several reasons. It
aids the man who is judging the corn to keep in mind all the
different characteristics. It furnishes a uniform basis upon
which to work. It prevents a man from laying undue stress
upon one or two points which may be his particular hobby. In
the use of the score card, or in judging corn by any other means,
we should always keep in mind the fact that in all of our work
along the lines of corn selection and improvement, the cne thing
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we are working toward is better corn,—corn that will produce
more to the acre.

Now if you will turn to the score cards which have been
given vou, vou will notice that ten points are given to uniform-
ity of exhibit. This means uniformity as to the size of ears,
their length, shape, color, and general appearance. I notice
in the exhibits a great lack in selection as far as uniformity is
concerned. The Maine varieties have been so mixed that we
cannot lay much stress on type, but a uniform exhibit would
show that the corn had been developed to the point where the
cars were somewhat alike. A good ear of Flint corn should
be from ten and one-half to twelve inches in length, although
some varieties are much longer; among these would be the
Longfellow. The ears should be of fairly good size and cir-
cumfierence. Increasing the size and depth of the kernel, and
decreasing the size of the ear, gives us a larger supply of corn.
In Dent varieties the circumference should be two-thirds the
length of the ear. This is a little too large for the Flint
varieties.

The variation in tips is largely a seasonal variation. Tn a
poor corn year the tips will not fill out well. The better the
tips are filled out, and the better the butts are filled out, of
course the higher the percentage of shelled corn. Five points
are allowed for a well filled tip. The samples of Dent corn
which I hold here in my hand show good tips and poor tips,
good butts and poor butts. You may desire to know how much
to cut for the tips and butts in this exhibit which is before me.
If in looking over the exhibit of ten ears you find seven with
good tips and three with poor tips, you should take three-tenths
from the score. The butts should be scored in the same ratio.
You will notice that there is a general tendency in Flint corn
toward swelling of the butt. The butt should not be too large,
because it adds to the labor in husking and also reduces the
percentage of shelled corn. The ideal ear is one that is filled
out all round the cob and at the tip, the cob being not over
three-quarters of an inch in diameter. The more uniform the
kernels, the straighter they are arranged in lines, the better
looking the ear will be, and the percentage of shelled corn will
be larger. Be careful not to cut too much for these small
points.

You should look for discolored and broken kernels. It is
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allowable to cut one-tenth of a point for every kernel that is
found missing. A judge is right in supposing that these ker-
nels were off color and were taken out. For the same reason
a poultryman would pluck black feathers from a white hen.

The shape of the kernel is very important, and I think it
should be given more than the five points allowed in this score
card. The shape of the kernel affects largely the amount of
shelled corn you get from an ear. The shape of the kernels
as shown by the drawings on this chart, will show you what I
mean. They may be too wedge shaped so that space is lost
both next to the ear and between the rows of kernels on the
outside. The ideal shape of kernel is a broad wedge, the edges
being nearly straight so that one fits closely against another.
The shape of the kernel determines the composition alsc. The
broad, wedge shaped kernel usually has a large germ, and most
of the oil of the corn is in the germ. The shape of the kernel
aiso affects uniformity of planting when a machine is used.
Usually four to six kernels are removed from each ear in order
to find out what their shape is.

The next point to be considered is the color of the corn and
of the cob. I notice there is some lack of uniformity in color
in these exhibits here. Some are light in color, and others are
a deep golden color. The cobs should be either all white or
all red. If there is a white cob in an exhibit which should have
red cobs it shows poor breeding. Usually in scoring corn, three
cobs off color in an exhibit would disqualify it. ‘The color of
corn has a good deal to do with its vitality. The deep golden
lustre which some of these ears have would probably be enough
to convince most of you that the corn was well matured and in
pretty good condition.

In relation to the space between the rows, you will not find
much trouble with Flint corn; and you should look out for this
condition because it means loss of percentage of shelled corn.
If the rows are far apart, and the kernels not wedge shaped,
there will be more or less loss of space, which is undesirable.

The vitality, I think, is the most important point on the score
card. The general appearance, color, maturity, as found by
examining the kernels and by twisting the ear of corn, all 20
te show the maturity and seed condition. An ear of corn is
not good unless it will grow, and I hope that in the judging
which you do, you will plan to cut more severely on this point
than on any other.
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The next point on the score card is trueness to type. As I
Lave previously said, the corns grown in this State have been
mixed up quite badly so that it is hard to say very much about
type. If we had Longfellow, King Philip, Sanford, Ieaming,
Boone County White, or Reid’s Yellow Dent, we could lay
more stress on type, for these have certain well defined char-
acteristics. But in this case I think it will be best to disregard
type, unless the cars are badly misshapen or do not represent
anything in particular,

The only way to determine the proportion of corn to the cob
is by actual weight. Take a couple of ears from the exhibit,
weigh them before they are shelled, and then shell them. Divide
the amount of shelled corn by the total weight of the two ears
and you will get the percentage of shelled corn. It ought to
run from eighty to eighty-five per cent in Flint varieties. 'The
standard for Dent corn is eighty-seven or eighty-eight per cent.
Of course we will not do this in our judging here this morning.

Ques. TIn considering the vitality or the seed condition, does
the scorer take into account the color?

Ans. 1 think he ought to. If the corn is of a dull color
instead of having a bright golden lustre he ought to score it
off for vitality. I should say that the bright, rich, golden color
had something to do with the maturity or seed condition.

Ques. Should not an exhibit of ten ears of corn be just as
unform as a box of apples?

Ans. I think that uniformity should be taken into consider-
ation on a score card. A uniform ten-ear exhibit shows that
a man 1s growing something true to type and breeding, and I
do not think it is setting our standard too high to say that we
should expect an exhibit of corn to be just as uniform as an
exhibit of fruit.

Ques. Every year, perhaps some years more than others, we
have corn that will fail to send up clean, straight shoofs. As
near as I know how to express it, it is “clubby” corn, and is
practically worthless. Can you tell me what is the cause for
so much of that?

Ans. It may be the seed,—perhaps poor corn was used.
It may be something in the season, or it may be something in
your fertilization. I suppose, however, that your land was well
manured or fertilized. It may be due to some insect or worm
working around it or in the roots.
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Mg. Gray—I have had that trouble a good deal and I think
I am justified in saying it was caused by a worm.

BREEDING FOR PRODUCTION IN DAIRY CATTLE
IN THE LIGHT OF RECENT ADVANCES IN THE
STUDY OF INHERITANCE.

By Ravmond Prarr, Biologist of the Maine Agricultural
Fxperiment Station.

(Read by Dr. Chas. D. Woods.)

There is probably no branch of animal breeding which has
been more highly or successfully developed than has breeding
for dairy production. The records of milk production of some
of the best of the dairy cattle of the present day may be pointed
to as among the finest and most convincing examples of the
value of careful attention to breeding in agriculture. The
prices at which fine dairy animals are sold is again, in another
way, an indication of the possibilities of breeding. It is now
generally recognized by wide awake dairymen everywhere that,
however important feeding and management may be in regard
te profitable milk production, in the long run dairy qualities
must be bred in the strain if a herd is to be permanently profit-
able. The importance of work in this field is attested by the
formation of our cow testing associations and co-operative
breeding associations in the work of the Department of Agri-
culture of this State.

The great problem which confronts every dairyman is how
he shall best breed for dairy production. In spite of the notable
success which has been attained in this direction it remains a
fact that our knowledge in this field is still too largely of a
somewhat haphazard and empirical character. It is an obvious
fact that some cows which are great producers, perhaps nearly
as great as we shall ever see, have been bred. But if one tries
to breed more like these he too often meets with failure where
he hoped to succeed. Even though one studies most carefully
the pedigrees of a great producer and attempts to repeat as
nearly as possible the same kind of breeding he usually does
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not get his desired result. The reason of course is that there
are factors involved in the breeding of the great producer which
he overlooks, because he does not understand them to be of
importance. If one attempts to learn from the breeder of a
great dairy cow how she was produced or how a great milking
strain was bred he will in practically every case find that the
breeder either cannot or will not give him the kind of informa-
tion which will make it possible for him to go out and do the
same thing. TFurther, if one attempts to learn from the pub-
lished pedigrees in regard to this matter the outcome is that
different men draw different conclusions as to what is the factor
of primary importance in a given pedigree.

The real fact is that in the present state of our knowledge
regarding inheritance and breeding nobody can tell for most
animals, and particularly for dairy cattle, what are the facts
of real significance and importance as distinct from those which
are trivial and accidental in a pedigree. Pedigrees are the
ultimate foundation of all breeding operations, but before we
can reach the condition where the results of breeding will be
certain and sure, we must learn how to separate the wheat from
the chaff in pedigrees. No one who has studied the breeding of
dairy cattle doubts that much in the pedigree of any of the great
performers has no real significance whatever in the attainment
of that performing ability. But how shall we know what is of
real importance in a pedigree, and what can without harm or
loss be neglected as of no significance? If breeding for dairy
production is to be put on the sure basis of exact scientific
knowledge so that the farmer will not be forced from necessity
to try costly and doubtful experiments for himself, but instead
can breed his cattle with the assurance of good results provided
he feeds and houses them decently, then we must have thorough
and systematic studies of the inheritance of dairy qualities.

It will be the purpose of this paper to attempt to point out
certain directions in which the study of breeding problems
would seem particularly likely to be suitable and profitable in
dairy cattle, reasoning by analogy from results which have been
recently obtained in breeding other animals and plants.

During the last decade there has been a very great change
in the ideas of the most wide awake breeders all over the world
in regard to the basis on which practical breeding operations
ultimately depend. This change has been so great that it might
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almost be called revolutionary. In order that a concrete idea
may be gained of the nature of this change in thought and view-
point it will be well to review briefly the results of certain
extensive studies of breeding. In the first place let us take
some work with plants. Plants are simpler in organization in
some particulars than animals and breeding problems especially
are more easily attacked with plants which seli-pollinate than
with sexually reproducing animals.

Nearly 20 years ago there was begun at the Agricultural
FExperiment Station at a town in the southern part of Sweden
an attempt to improve the common grains so that they should
be better adapted to the conditions in that country and hence
more profitable for the Swedish farmer. This work was begun
and was carried out strictly on a practical basis. It was at the
beginning not financed by the government but largely by pri-
vate enterprise; in fact, by co-operation among the farmers
themselves. This is mentioned in order that it may be under-
stood that this work was not undertaken to defend any theories
or from deep scientific motives. It was strictly a business
proposition. The Swedish farmers wanted grain crops which
would mature under their conditions and make a profitable
vield.

This work in the improvement of seed grains was put in the
hands of practical men who had had in addition to farming
experience thorough scientific training. They worked for a
series of years steadily with a large staff of assistants and
plenty of land and every opportunity to bring about the im-
provement in seed which it was hoped would be produced.
The method which was used in the attempt to bring about that
improvement was one with which you are all familiar and was
in principle the method which is used by the majority of dairy-
men (but not by all) in their breeding work every day. This
method was in principle simplicity itself. ILet us take the case
of oats for an example. In attempting to build up a strain of
improved oats the method was at the beginning to test out a
number of varieties, then to go through the fields, pick out the
best heads, and in this way select enough seed for the next
vear’s planting of the best of the first year’s crop. This sup-
posedly best seed selected in this way was all mixed together
and planted the next year and again men went through the
fields and selected what seemed to be the best seed, mixed it
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all together and planted it the next year and so on. This pro-
cess of sclecting what seemed to be the best on the basis of
performance alone to breed from in each successive vear was
continued for eight years. It would be reasonable to expect
that within that length of time continued breeding for the best
ought to have brought about a great deal of improvement.
As a matter of fact the actual results obtained were quite dif-
ferent. ‘There was no distinct and fixed improvement what-
ever as a result of this long continued selection in any grain,
it made no difference which. All were practically alike in this
respect.

At the end of these eight years the men who were doing this
work called a halt and took account of stock of their method.
The net result was to show clearly that the indiscriminate
propagation of individuals selected simply on the basis of their
performance alone led to no definite or permanent improvement
in the race.

Now it is an interesting and significant fact that while this
work was going on with grain crops in Sweden exactly the
same kind of an experiment carried on by exactly the same
kind of methods was going on in this State in the attempt to
bring about increased egg production in pouliry by breeding.
in 1808 the Experiment Station began an experiment in breed-
ing for egg production in which the method of procedure was
as follows: A trap nest record was kept of the egg production
of each individual bird. Only those birds were used as breed-
ers in each year which made the highest egg records in the
year before. Just as in dairv work an “advanced registry” of
hens was established. Any bird was eligible to and was en-
tered in the “advanced registry” if she laid 200 or more eggs
in her pullet year. This kind of breeding from the highest
egg producers, making the selection simply on the basis of trap
nest performance alone, was continued for nine years. Then,
just as in the Swedish work with plants, an account of stock
of the results was taken. The general result was exactly the
same as in the case of the cereal work. The average annual
egg production per bird showed no definite increase as a result
of the close selection practiced. On the contrary an actual
decrease in the average egg production per bird was observed.
The plain and definite result of this experiment was that the

I3
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practice of simply selecting the best layers as breeders did-not
improve the egg production of the flock.

Not satisfied with the results of this long selection experiment
alone, the matter was put to a test in another way by comparing
the egg production of the offspring of the “advanced registry”
birds—that is “200-egg” hens—with the offspring of birds not
in the “advanced registry.” The upshot of this experiment,
continued through a whole year, was also perfettly plain and
definite. The daughters of “200-egg” hens were no better
layers and in fact were not quite so good layers as the daugh-
ters of other birds.

The fact that the general results of these two long and exten-
sive selection experiments, one with plants and the other with
animals, carried on with the utmost care by different people in
different parts of the world and without any connection what-
ever, should turn out to be in essentials identically the same,
must make us pause and wonder whether the general theory of
breeding on which they were based is not lacking in some
essential qualifications from the standpoint of the practical man.
There seems to be no escape from the conclusion that the method
followed in these experiments is not a good method for the
practical breeder when, if it is subjected to the most careful
and painstaking test, it fails to obtain the desired results.

As a matter of fact in both cases the failure of the old meth-
ods of selection to obtain results led to the adoption of a new
method essentially alike in the two cases, differing only as to
details conditioned by different modes of reproduction in plants
and animals. This new method has proved itself in the hands
of plant breeders all over the world, but led by the Swedish
investigators and farmers, to be brilliantly successful. It has
resulted in putting cereal breeding on a sure and definite basis.
With animals this new method is only beginning to be tried in
a systematic way. It is being tested thoroughly in breeding
poultry for egg production and with results which even after
only two years work are, from the practical standpoint, very
satisfactory, and which promise abundantly for the future.

Now, just what is this new method of breeding? Tt can be
best explained by contrasting it with the old method. In the
old method of breeding practically the entire emphasis was laid
on performance as the sole basis of breeding. To make it con-
crete, it was assumed in this method that a “200-egg” hen was
better to breed from than a “1go-egg” hen because she had laid
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200 eggs and only because of this, and regardless of everything
else. Her performance alone was made the basis of the esti-
mation of her worth as a breeder. The new method of breed-
ing starts out from the standpoint that performance has no more
relation to the worth of an animal or plant as a breeder than do
many other factors. In other words, it says that a “200-egg”
hen is of no value as a breeder unless her daughters are high
layers. 'The ability of an individual to transmit its performing
qualities, not merely to have them, is made the basis of breed-
ing work according to the new method. Now, as a matter of
fact, actual experiments with hens show that the high per-
former in the vast majority of cases does not produce chickens
which are themselves high performers. The high performers
usually are the offspring of birds which were not themselves
such extraordinary producers. But it is a plain, common-sense
proposition that the most valuable animal as a breeder is the
one that gets progeny that are high grade performers. If one
can find a hen whose daughters invariably lay more than 170
eggs apiece in a year it is of no particular consequence whether
that hen herself lays 100 or 200 eggs in the year. The case
is the same with cows. There have been many Jersey cows
that were greater milk producers than was Figgis or Marina
Pogis, but how many of them can produce a son that will get
nine or fifteen daughters in the advanced registry?

I know of no instance which illustrates better the distinction
between the two methods of breeding than is to be found in
the advanced registry of dairy cattle. In all of the dairy breeds
so far as we have looked into the matter the essential facts are
these: A cow is eligible to advanced registry essentially on the
basis of her own performance alone. In other words, this is
the old principle of selection, in so far as advanced registry
relates to breeding. On the other hand, a bull is eligible to
advanced registry if a certain number of his daughters have
made records which entitle them to entry in the advanced reg-
istry. This is essentially the new method of selection. If a
moment’s consideration is given to the subject it will be plain
that that which admits a cow to the advanced registry has no
necessary relation whatever to her breeding worth. Advanced
registry of a cow tells one nothing about whether her heifer
calves either are or are likely to be good producers, but the
case is quite different with the bull. The bull in advanced reg-
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istry is there just because he has proven his ability to transmit
high dairy qualitics. He has shown himself to be prepotent,
in other words, with reference to dairy characteristics. The
cow in advanced registry has shown nothing except that she
is a good milker. She may be and too often is absolutely worth-
less as a breeder.

This illustration which has just been used to bring out the
distinction between the old and the new view-points as to breed-
ing will serve in a measure to indicate how those ideas may
apply to cattle. In theory at least, the advanced registry of
dairy cattle is intended as a guide to the breeding value or
worth of individual animals. It is the assumption that if a
dairyman had all the money that he wanted with which to build
"~ up his herd, he could attain this end and even get results yet
undreamed of if he were to cull out evervthing else and use
nothing but advanced registry animals for breeding. But now
would he, as a matter of fact, make any very particular prog-
ress in the direction of breeding increased milk production into
his herd by this method? There are no facts which demon-
strate that he would, except in so far as the male animals which
he might have would help him.

Let us make an appeal to the facts here by way of illustra-
tion. Suppose a man wanted to learn how to breed Jersey
cows of advanced registry quality in milking performance. The
most logical starting point at which to begin in the acquisition
of this knowledge would be, T think all will agree, to ask this
question: “How have the existing advanced registry cows been
bred, as a matter of actual fact? If I know this it may help
me to breed some more like them.” Now there are four pos-
stble kinds of matings which may be made with reference to
the advanced registry. These are:

1. Both sire and dam may be in the advanced register.

2. The sire may be in the advanced register and the dam not.

3. The dam may be in the advanced register and the sire not.

4. Neither sire nor dam may be in the advanced register.

Now if we inquire how the last 162 cows (Register of Merit
Nos. 200-3601 inclusive) in the American Jersey Cattle Club’s
Register of Merit have, as a matter of fact, been bred, (not
how they theoretically ought to have been bred but how they

actually were bred), we get the results shown in the following
table.
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Breeding of 162 Advanced Register Jersey Cows*
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Sire in Registry of Merit; Dam i¢n Registry of Merit.................. 11 7
Sire in Registry of Merit; Dam not in Registry of Merit............... 0 43
Sire not in Registry of Merit; Dam ¢n Registry of Merit.............. 13 8
Sire not in Registry of Merit; Dam nof in Registry of Merit.. ........ 68 42
OIS« e i e e 162 100

Too much stress should not, of course, be laid on these fig-
ures. As they stand they have no great scientific value. They
suggest a whole series of questions which need more data for
their final solution. But the only point which it is intended to
bring out here is that the practical breeder will have a great
deal of difficulty in finding anything in these figures to indicate
that he will be likely to produce more heifer calves that will
qualify for advanced registry if he breeds only from advanced
registry stock than he will if he breeds from non-advanced reg-
istry stock. It is the story of the “200-egg” hen over again.
I other words, the chief function of this table is in a sense to
show how little we really know about the fundamental prin-
ciples which underlie breeding dairy cattle for milk production.

But it is just this knowledge of the fundamental factors in
breeding that the dairy industry needs. It is here that thorough-
going investigations are wanted. Fortunately much of this
work with dairy cattle need not be experimental at the begin-
ning. FExperiments have already been performed and the data
are available. In the advanced registries and herd books of

*The percentages given in the above table are intended to represent
the relation the number of cows in the column headed “Number of
advanced registry cows produced by each specified mating” bears to the
total number under consideration (162) and has no specific relation to
the total number of matings which could be and of course were made
in each of the specified matings mentioned in this table. (Sec.)
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the four great dairy breeds there exists a mass of as yet un-
analyzed* data for the study of inheritance of milk production.
In the course of a few years we shall have in addition to this
a splendid collection of material obtained under local conditions,
in the reports of the cow test associations which are exhibiting
such a healthy and vigorous growth in this State.

There is no dearth of pedigree data for the study of the prob-
lems of breeding for milk production. What 1s needed is to
have these data analyzed and reduced to systematic form. Then
to supplement and extend the principles gained in this way we
need to have carefully planned breeding experiments carried
out under conditions which while scientifically controlled are
at the same time such as may be realized on any well managed
dairy farm. Further, we need careful and thorough experi-
mental studies in regard to the physiology of milk secretion,
before we can get very far towards a final solution of the prob-
lems of breeding for milk production.

All told it is safe to say that nowhere does there exist today
a more interesting and fruitful field of work for the investi-
gator than is to be found in the problems of dairy biology, and
on the other hand there is no phase of agriculture in which the
practical farmer needs the help which the scientific investigator
can bring him more than in the dairy industry.

DiscussioN oF Parer py DIrRecTor Woons

The problems which confront the dairy farmer of this State
need, and necd badly, all the investigations which have been
suggested in the paper just read. That work in these directions
will be undertaken and energetically prosecuted in this State
sooner or later is just as sure as that the dairy industry is one
of the most important agricultural interests of Maine. The
Experiment Station stands ready to take up work along these
lines just as soon as the dairymen of the State say that they
want such work to be done. The new experiment farm at
Monmouth gives the Station what it has never had before,
namely, adequate land facilities to undertake experimental work
cn problems of dairy husbandry. It only remains for the people

* 1t should be said that Rietz: Biometrika, Vol. VII, pp. 105-126, has
made a start in dealing with this material.
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of the State to say that they want the work done and are willing
to support it. '

There are two definite things which I should like to suggest
te this Association for discussion which arise from the thoughts
which have been presented in this paper. The first is that, so
far as we can learn, there does not exist any where in this State
in one place a complete collection of the herd books and ad-
vanced registry books of all of the four great dairy breeds—
Jersev, Guernsey, Holstein and Ayrshire. So far as we can
find out if any member if this Association wanted to consult
the complete files of these pedigree herd books he would not
he able to do it unless by chance he knew of some private indi-
vidual who may have them. Therefore, I would like to suggest
to this Association that, for its own use as well as to advance
the study of inheritance in dairy cattle in this State, it acquire
by purchase or in some other way a complete set of the herd
books and advanced registry books of the four breeds named
and deposit these hooks as a loan collection, the ownership to
remain vested in the State Dairy Association, in the library of
the Maine Agricultural Experiment Station where they shall
be open to inspection by any member of the Association or any
other person in the State who may wish to make use of them.
1 the Dairy Association will undertake to do this, the Experi-
mention Station will undertake on its part to see that the books
are properly catalogued, cared for and shelved in such a way
as to make them most useful and accessible to any dairyman
who wishes to consult them. It is little short of a disgrace to
the dairy interests of this State tha% these important record
books are nowhere available for consultation in the library of
a public institution. Provision, of course, should be made also
for the up-keep of the collection so that additional volumes as
they are issued may be added in order that the collection may
be kept for all time complete and up-to-date. It is doubtful
whether this Association could do any one thing at an equally
small expense which would do as much as this would to advance
our knowledge of fundamental factors in breeding dairy cattle.

The second recommendation which T should like to make is
that this Association seriously and earnestly consider whether
it wishes to have the Experiment Station undertake systematic
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irvestigations along the lines of dairy problems. If after due
deliberation the Association should come to the conclusion that
it does desire to have the Station undertake such work it would
then be necessary to look to ways and means to provide the
funds. We have the farm and the greater part of the scientific
staff necessary to undertake this work. What is needful is an
annual appropriation of in the neighborhood of $5,000 to pro-
vide the necessary clerical and scientific staff, to purchase stock,
and to provide material facilities for the carrying on of the
experiments. The Station will at the end of another year get
$30,000 a year from the federal government. But it is impos-
sible to use any of this money to undertake new lines of work
either in dairy husbandry or anything else. This money is
now and must continue to be all used up in the carrying on of
lines of work already established. If the Station is to under-
take new work it must have new funds additional to those it
now has. Work in dairy husbandry of the kind discussed will
if it 13 undertaken be new work for the Station. I estimate
that it will need for its proper and adequate prosecution not
less than $5.000 a year. Before the work can be undertaken
this money must be provided for in some way.

It should be clearly understood that I am not here in the
position of asking anybody for such an appropriation. What
I wizh to do is merely to suggest to you dairymen of the State
whose practical business interests are concerned in this matter
to consider whether you wish to have the Station take up work
which will bring the help of science to you in your dairy opera-
tions.
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BREEDING PROBLEMS AND HOW TO RAISE THE
STANDARD OF DAIRY HERDS.

By Prof. J. W. Sansorn, Gilmanton, N. H.

In reply to Secretary Merrill’s invitation to address you on
the subject announced, I stated that I made no claim to a very
deep insight into the philosophy of breeding, or into its prac-
tice, and I regretted that the subject had not fallen to the lot
of some close student of the problem, having a wide experience.
However, I have founded some successful herds for state col-
leges, as well as for myself, yet I am left with the feeling that
knowledge of breeding as a science is very incomplete.

T assume that I am expected to show how a high average
may be obtained, and once obtained, held. Many herds have
flashed across the dairy horizon, only to disappear from sight
in a brief period. In view of the oblivion into which splendid
herds, created by genius, have passed, I have come to feel that
it is easier to attain a record high above the average than to
hold it there. Your Mr. Ellis, who had carried his herd of
Jerseys to a high yield, once said to the writer that he could
not hold it there, though doing his best, and that he had known
others who came to the same ending. It is now well known
that the poultry record of the Maine State College hens, high
above anything before attained, in its unstable equilibrium tot-
tered back to the point from which it was raised. Dr. Pearl,
in his paper just read, tells us that seed breeding by the Swiss,
after nine long years of hard endeavor to secure improvement,
at length yielding to the laws of inheritance, dropped to the
original level. The fate of the Bates’ Shorthorns, the Booths,
the Cruickshanks, and of lines of Jerseys, Holsteins and other
breeds where subdivision into special families, highly artificially
bred, is more or less famliarly known to breeders, has been
much the same.

Is the fate above named due to the attainment of the breeders’
ideal and then a relapse, is it due to the exhaustion of the ani-
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mal, or is it due to inadequate feeding, bad environment con-
ditions, or to had breeding? Breeding is not a fixed science,
whose laws are so clear that like a problem in mathematics,
they enable us to determine in advance the results that will be
derived from certain processes. We say that like begets like,
that variation is an associate law, and that qualities seen in an
individual can be fixed by selection. Like produces like within
the species, an oak an oak, and a horse a horse. Within vari-
eties some general qualities are reproduced approximately accu-
rate, vet in no case identical, otherwise sameness would be the
rule. Fach descendant is the product of two individuals in the
animal kingdom that are unlike. This unlikeness can but pro-
duce the unlike or variation. This variation is at once the hope
and the puzzle of the breeder. Upon the rock of “Like begets
like™ our breeders in a multitude of cases split. The novice has
come to feel that all that is to be done is to breed from a pure
bred or registered animal and that somehow only good will
result. The more important law of variation that clothes the
world with variety and beauty is overlooked, or if not over-
looked, is not studied far enough back in its ancestry nor far
enough forward in its ideals towards which breeding should
move, and move with well thought out plans.

IMPERFECT KNOWLEDCE AND PRACTICE.

I have intimated that our knowledge of heredity is imperfect
and our methods of fixing variation insecure, and that selec-
tion is conducted on principles so vaguely understood as to
result often, 1f not generally, with little advance, and not infre-
quently with loss. I desire to fix this point more definitely than
in my opening remarks. While associated with the Agricul-
tural College of Missouri, I gathered several animals each of
the Shorthorns, Herefords and Angus, the grades of these pure
bred animals, and from the woods of the Ozark mountain region
of Southern Missouri, brindled, ringstreaked and speckled de-
scendants of the original French stock of the first settlers of
the state. The pure breds were from the hands of skilled
breeders, and the scrubs the best samples of the kind, probably,
to be found in this country. They ran in the woods in the
summer, and fed around straw stacks in the winter. At the
close of the feeding period, which began at six months of age
and continued until the animals were about three years of age,
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weighing from ffteen hundred pounds to seventeen hundred
pounds each, the lot of twenty steers had made an average gain
per day of 1.45 pounds, and the scrubs a gain of 1.49 pounds.
The gain was made on less food per pound of gain for the
scrubs than for the pure breds and grades. The sum of the
breeding genius of man since Bakewell, the father of the art
of breeding, covering a century and a half, met the children of
nature and was defeated in a most important factor. Range
sheep against pure bloods at a subsequent trial gave me no
better results. Later, the Ontario College found that range
sheep against pure bloods came out at the summit. The Geneva
Experiment Station of New York selected twenty cows of pure
breeding, the grades of puré breeding and two scrub cows. At
the conclusion of a year’s work in weighing rations and milk
products, the four grades stood at the apex, and over these
the scrub cow Sue towered above all the rest, giving 131.81
pounds of butter fat, her nearest competitor being a grade the
value of whose product was $6.42 less, while the others were
far behind.

I have as yet seen no data that tell a contrary story. Such
data at first startle us. On reflection, they appeal to proba-
bility.

WHY THESE RESULTS?

First, let me make it clear that I am not disparaging the
breeders” art as a whole, but only in some of its phases. Breed-
ers have fixed form, in the meat producing breeds, and form
is of much economic importance. It places the maximum de-
velopment in the parts that have the highest selling value.
Breeding has fixed in the butter line of cows a large ratio of
fat to total solids, a very important point, since butter fat sells
for several fold the price of other parts of the milk solids. It
has also fixed other hereditary qualities of value, so that in a
general way like begets like and is fixed by selection. But
selection has failed in a most important particular, or more cor-
rectly, breeding has not fixed a most important factor, not
because it could not have been fixed, but because no one has
directly tried to fix it. This is the power to increase the ratio
of food given that goes to production, and we are without any
evidence that pure bred animals make more economic use of
food so far as production goes, per unit eaten, than scrubs and
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grades, except in ratio of butter to total solids in the butter
breeds; nay, there is good evidence that they do not. This sus-
tains in a large measure the contention of farmers that they
cannot perceive any gain in the efficiency of food when fed to
pure breeds. They are wrong, decidedly wrong, as to the value
of the product, though probably right as to volume of product.

Tt appears to the speaker that the next great advance in the
art of breeding must come from the experimental attempt to
fix consumption, digestion and assimilation of food as inherit-
able qualities of higher efficiency. This can be done with cer-
tainty only by the test of breeding animals for these qualities.
A line of bulls and cows can be so tested, and those selected as
breeders that give the largest product per pound of food. This
will be an expensive process, yet small for the benefit received.
The steam engine has heen very greatly increased in efficiency
during the present generation, saving for the nation millions of
tons of coal annually. Could the efficiency of the cow as a
machine for the production of butter fat be increased ten per
cent in food economy it would mean an annual saving to Maine
of a million dollars. No doubt this saving can be made upon
the same principles that any other inheritable quality can be
fixed. The State College could do initiatory work, your county
breeders’ associations, or better, a State association of breeders,
could grapple with the problem in case private wealth does not
enter the field. Our race requires food at its cheapest, and the
problem of cheap dairy products is one of large moment.

It will be contended that breeding from the best leads directly
to the efficiency advocated. Data do not show this to have
occurred. Are there any special reasons why this is so?

PEDIGREE.

Pedigree, to a material extent, came to stand in the public
mind for animals bred from the best. Holders of pedigreed
animals had a monetary interest in propagating this view. The
press that carried advertisements of pedigreed animals had an
interest in abetting this view, aside from a natural belief that
animals bred from the best ought to be the best. Public speak-
ers assumed the same attitude and naturally so. These condi-
tions gave to animals a sale value apart from their inherent
superiority, if such superiority existed. This led breeders to
register all or substantially all their pure bred animals whether
of superior merit or not.
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Pedigree came to mean registered scrubs in far too large a
proportion of the total, for bad qualities inherit as well as good
ones. Our stock registers carry many an animal that the com-
mon farmer would not retain, for he would be without the in-
centive to retain it. This material has been a dead weight and
reduced the efficiency of the pure bred animals as a whole.

The beginner at breeding has attached too much importance
to pedigree, as it has blinded him to the necessity of going
behind the pedigree for study of the merits of the animal
Pedigrees merely trace the parentage of an animal and do not
tell the merits of that ancestry. Pedigrees have no value be-
yond the assistance that they render us in tracing that parentage.
It is left to the buyer or the breeder to search out the merit of
the parentage as best he may. Associated with pedigree there
should be some record of performance.

We do 'now have the advanced registry that gives the pro-
duction of the registered animal. It would be of far more
importance if it contained a statement of the food consumed,
for these products are the results of forcing processes and give
us no idea of the food fed per pound of milk given. The im-
portance of this factor will be seen further along, but T may
say that it is often the case that common animals would have
made equally as good a showing if given equally as good treat-
menf. This is seen in the cow Sue quoted and in the scrubs
that T fed. The public discount, and often too much, the value
of pedigrees, and this is a condition that breeders must meet by
making pedigrees mean more than they now do.

INHERITANCE COUNTS,

Every calf is the product in ten generations back of over
ten thousand ancestors. These converging blood lines form a
family or a race level of attainment. When lifting descent far
above this level by taking advantage of a favorable variation
and by breeding and selection along its lines, we are working
against the dead pull backward towards the race level, which
is ever active. It was this force, no doubt, very largely, that
turned backwards the gain made by the Swiss breeders quoted
in the paper of Dr. Pear! and that was effective in the backward
swing of the high-producing hens of the college farm. Great
producers are highly artificial productions with, in their unstable
equilibrium, a strong tendency to revert back to the level from
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which they were forced up. Every breeder must meet this
steady pull and avoid all those forces that tend to weaken his
product.

His first care must be to acquaint himself, not alone with the
father and mother, but with the parentage of several genera-
tions back. Fortunately the influence of each generation pre-
ceding decreases in a mathematical ratio, until in the fifth gen-
cration the influence becomes a negligible quantity. Again, as
well be on the ocean without a compass as to start breeding
without a future ideal towards which a fixed and well thought
cut plan of action clearly leads. How far shall it include

INBREEDING AND LINE BREEDING.

Darwin showed by long continued and brilliant investigations
that as a rule inbred plants and animals were less prolific and
grew less rapidly than cross bred ones. These data of Dar-
win’s have never been met by others that run counter to them.
Breeders and thinkers there are that hold that inbreeding, in
and of itself, is not necessarily attended by an impairment of
vitality. At the same time these advocates of inbreeding freely
admit that inbreeding will fix a defect as well as a perfection.
This admission is enough, for in our highly artificial animals
towards which we strive there is a strong tendency to reversion
towards nature, and the fixing of a weakness attaches a strong
backward pull. If this weakness be that of constitution or
lack of vitality it is a fatal one, for high production stands alone
upon a vigorous bottom.

Nature, through the law of variation, seems to design variety
and to abhor sameness. Inbreeding and line breeding tend
towards the uniform.

Such breeding surely tends to hold only the level already
attained, since it fixes the results accomplished by the use of
near relatives. It is not progressive breeding and any change
must gravitate to the lower. The prevalent opinion of good
judges opposed to inbreeding, supported by the researches of
Darwin and those of others, must stand until rebutting experi-
mental evidence assumes major importance. We know that
most of the families of cattle, sheep and hogs, and special crea-
tions of families within the breed, attained by inbreeding by
such masters as Bates, Cruickshank, and others for other breeds,
did not last long in their dazzling superiority. I can but con-
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clude that much that caused the discouraging showing of the
pure breds in the trials quoted was due to the constant close
breeding that has occurred with pure bred stock.

HOW TO BREED.

T do not know, and hesitate to advise. The road is not clearly
enough charted. Of one thing I can speak with a measure of
assurance. Much that appeals to the eve is the product of what
has been quaintly termed the “Corn crib cross.” “Breed goes
in at the mouth.” The experiments quoted in a modified way
sustain this view. Others confirm it, including those of both
the experiment stations of New York, that of Michigan and
others. Common cows have been picked up for research work
and soon carried for herds above the 300 pounds mark of
butter production, and have shown that under the high pressure
system that brings for private individuals the remarkable rec-
ords that have challenged the credulity of many, there were
individuals in the group that could easily go into the advanced
registry with honor. As viewed by the speaker, food has been
a more potent factor than blood, save in the factors related
above, of form and ratio of fat. Good breeders who have made
their mark have been good feeders. This is as it should De.
It must not be understood that food is all, or that with any
animal or cow large yields could be secured by good feeding.
Far from it. Tt is no more possible to get a large milk flow
from a cow of low constitutional capacity to produce milk, than
it would be to get great speed from a Cyldesdale cart horse by
liberal feeding. No dairyman should be caught feeding such
a cow. But I mean that such cows are to be found as well in
the pure bred animals as in the common stock of the country,
though perhaps not in the same ratio. But at this point I must
specially note that the statement as made applies more correctly
to meat production than to the specialized function of nilk, and
especially butter production. It would not, or may not and
should not be true as applied to butter production, since the
butter producing breeds have had fixed in them the power to
turn a special ratio of their food to the making of butter fat,
and on this ground would win out.

Secondly, then, in improving the butter fat herd, T would
select those animals or that breed that applied the largest ratio
cf food consumed to the production of butter fat. There have
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been many, vet not enough, tests of the breeds and non-breeds
for the production of dairy milk and butter under weighed
rations. These have had one general trend. T will quote that
of the New Jersey Station as it is most conveniently at hand.
The trial, as I recall, was for one year. The cost of the butter
fat from the Guernseys and Jerseys was 16.6 cents per pound,
and from the Shorthorns, Holsteins and Avrshires, 21.26 cents
per pound. For milk. the figures were reversed, standing as
1.81 cents per pound is to 1.70 cents per pound. Usually the
cost of milk from the two lines of cows is more favorable to
the milking strains. Thus. far the Guernsev has produced
butter fat the cheapest by a very close margin, and Holstein
over the Ayrshire also by a very close margin.

But turning back to breeding 1 venture the unorthodox re-
mark that I should hold sharply to selection within the breed
from those animals that stood high as producers whether it
sacrificed uniformity within the herd or not. The uniform is,
in a degree, the inbred. Unlikes, within limits when mated,
invigorate and are desirable. T would eschew fancy points for
the useful, if performance was the end desired, rather than the
catching of the careless eye as against the alert mind. But I
desire it fully understood that I do not speak with authority
other than my personal opinion based upon the general fact
brought out by Darwin. and confirmed by common observation,
that unlikes produce vigorous offspring. It is the question of
merit, versus attractiveness. Personally. I might find the unlike
as interesting as the uniform. But please bear in mind that it
1s not wide crossing or mating I advocate.

SMALIL POINTS.

I have already said that I would select the butter line of cows
for butter production, and the milk producing breeds for milk
sales.

Vitality would in every case be an invariable demand. Vital-
ity means a large power to resist disease, to consume, digest
and assimilate, to produce its own characteristics. Such an
animal should be of good size, not necessarily large to the
extreme, but surelv not small of its breed. A medium is
usually better than either extreme. I find that the small cow,
though capable of good work for a time, will not stand to a
good age, strenuous work. Our times demand high pressure
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farming all along the line for satisfactory success. The author-

‘ities are in some conflict on the question of size, yet the pre-
ponderance of evidence favors the cow of good size of her
class.

Some divergence of opinion prevails in relation to the time
of breeding. Tt perhaps is generally held by good observers
that the milk producing tendencies of a heifer should be culti-
vated Dbefore the fattening tendencies are beginning to be
brought into play. This time for mating is placed so that the
heifer should drop her first calf at two years of age. Obviously,
the time must depend somewhat upon the development secured
by good feeding and management. 1 should desire a well devel-
oped heifer at two, if she is expected to drop a calf at this age,
as the tax of the rapid growth at that time plus a good milk
flow would be a severe one, and require very heavy feeding or
be followed by a stunted condition.

It will be observed by the trials quoted that grades made a
good showing. First crosses are productive in conformity to
what appears to be a natural law. It has been said that the
bull 1s half the herd. 1If selected as I have indicated, from an
ancestry having in common the desired qualities for some gen-
erations, both on the male and the female side, he will be pre-
potent, and when mated with the common stock will impress
his qualities upon the offspring, more than the mothers whose
qualities are less firmly fixed. The result will be a lift of the
. level of production, not only of the herd as a whole but of most
of its individual members. These crosses should never be bred
together, since their qualities are more unstable. The result
will be unevenness of character and attendant reversion to the
former level. The continuous use of the pure bred animal
should follow.

The production of such a herd well bred, should equal that
of a pure bred herd, and if such a herd of pure bred cows have
been bred for fancy points, or inbred, they will prove their
superiors.

While believing that the improvement of Maine dairy animals
must come in the direction named, and come without sacrificing
efficiency, it follows, not that pure bred animals are to be neg-
lected, but on the contrary they are more called for, especially
the males. since the general adoption of this policy would make

14
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a greater demand than could at present be filled. It would also
make a permanent and profitable demand, and create a class of
breeders to supply this demand. A class having a regular
demand that was intelligent in its aims would be induced to
greater responsibility and to adopt a higher standard of breed-
ing.

As the true shade of one’s meaning in a hasty discourse on
a large theme is often lost, I make haste to say that I would not
have it understood that I hold that breeders as a whole have
been irresponsible or thoughtless. The breeder’s road has not
been clear nor the demand for his animals of such adequacy
as to seem to him to warrant unlimited time and expense to be
devoted to his art.

It was stated at the opening that breeding is not a fixed sci-
ence. [ did not overlook the Mendal law that assumes in part
or largely to follow mathematical laws and to abbreviate the
time required to fix new qualities. It requires the discovery
of recessive and dominant qualities. These may be observed
in plants and animals producing numerous progeny, but for our
domestic animals whose product is but one, it is not as yet clear
to me that much has been clearly shown to have been gained.
By whatever laws that are or are to be unfolded we may pursue
in breeding, it will yet remain necessary to breed from the best
or to breed from selection.

By the Mendal law or by the modification proposed by Cook
or by Davenport, if these prove of value, we may find a means
of more readily determining what is the “best.”” The friends
of the Mendal law tell us that it represents the most important
discovery in the laws of heredity yet made. Spillman and
others claim things already accomplished and more yet to come,
possibly, perhaps probably correct, yet if correct, the door is
but opened for a wider use of skill.

Finally, when we have attained the right dairy cow, it should
be our aim to hold her in good health and vigor by the aid of
well lighted and well ventilated barns. These are an essential
part in lifting and holding the level of our dairy herds.
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FEEDING THE DAIRY COW FOR PROFIT.
By Lowzrr RoupepusH.

Among the essentials in feeding the dairy cow for profit is
the man! the man! always the man with scales, milk sheet
and the Babcock tester; the cow, her food, environment and
excreta.

No animal or plant has the natural or acquired ability to
make something out of nothing—hence the dairy cow must be
fed, and in that feeding there should be a net profit.

There are many carriers of the different nutrients with which
she may be fed. In the selection of these carriers a number
oi factors must be considered. Cheapness is fundamental,
otherwise there would be an actual loss. Palatability should
always be given a value because it increases the secretion of
the digestive fluids and sharpens the appetite, hence there is
more food eaten, and better digestion and assimilation result.
A carrier with a large amount of ash or mineral matter is to
be desired, so that the toxics generated in the synthetical pro-
cesses—digestion and assimilation—may be neutralized, and
the food supply of the bony structures be equal, and in the
immature member of the herd, greater than the waste. Volume
or bulk has a value greater than most of us give it. The cow
has four stomachs and they should be filled at least once in
twenty-four hours. Porosity or good mechanical division will
add very much to the digestibility of the food eaten. Carriers
of muscle, hair, hoof, horn and milk-producing nutrients must
be fed and are essential to growth, repair and the pail.

Comfort is not without value. It is vital. Good air, plenty
of sunshine, and good sanitary surroundings are necessary, par-
ticularly good air. Cultivating a close intimacy with each mem-
ber of the herd is all important. If you can‘t be the calf in the
eyes of the cow, get out, get away, the sooner the better for
both.

Regularity in feeding, milking and watering, plays an impor-
tant part. Unusual or unnatural noises must be eliminated.
The up-to-date dairy cow is for the most part an artificial
product, the feeding and general management of which require
a high order of intelligence and skill, that she may respond at
the pail, with profit to us and without hurt to herself.
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Now that we have called your attention to some of the factors
in the feeding of the dairy cow for profit, let us for a time
consider the relative value of the many carriers grown on Maine
farms, and the endless by-products offered in the market. Be-
fore going further in this discussion, we wish to say that in
our opinion the German Standard, so far as it relates to the
niutritive ratio, is wrong; 1 :6.5 is much better from the points
of economy, health and production. In this wider ratio, all the
factors above mentioned must be given due consideration. We
think it wise to grow all the hays, fodders and roots, and more
or less of the grains that can be utilized. If any food is pur-
chased, let it be the highly concentrated, all else being equal,
thus saving freight, sacks, and commissions on valueless sub-
stances.

In the following carriers, we have based their relative values
on the amount of digestible protein they are supposed to con-
tain. For maintenance, work, and the shambles, it would be
necessary to give value to the carbohydrates and fats. Tim-
othy hay is grown on most Maine farms. It is deficient in ash,
constipating, and not always palatable, A ton, which sells for
eighteen dollars, is supposed to contain eighty pounds of diges-
tible protein, which costs twenty-two and one-half cents per
pound. Red clover is also generally grown. It is laxative,
contains considerable ash, and contains one hundred and sixty-
six pounds of digestible protein, which costs, at seventeen dol-
lars per ton, ten and one-half cents per pound. Alsike sells for
the same price, but contains one hundred and seventy-four
pounds, costing 9.8 cents per pound. Silos are quite numerous,
and silage, when made from average corn in stalk and ear, is
a summer food in winter, palatable and laxative. A ton con-
tains about twenty-five pounds of digestible protein, and costs
about twelve cents per pound. Corn and cob meal contains one
hundred and eight pounds of digestible protein and costs thirty-
two dollars per ton on the market, or 30.5 cents per pound.
Corn is worth thirty-three dollars per ton, and contains one
hundred and fourteen pounds of digestible protein, which costs
twenty-nine cents per pound. Both of these carriers are pala-
table, but the latter is deficient in ash, but gives quality to milk
and its products. QOats can be grown successfully everywhere
in Maine, a ton of which costs forty dollars, and contains one
hundred and sixty pounds of digestible protein, costing twenty-
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five cents per pound. They are porous, hence bulky, and are
rich in ash. Wheat-bran is a by-product, is porous, bulky, and
rich in ash. It costs twenty-nine dollars per ton, and contains
250 pounds of digestible protein, which costs 11 3-5 cents per
pound. Gluten meal is a corn by-product, is palatable, costs
thirty-four dollars per ton, and contains five hundred pounds
of digestible protein, costing six and four-fifths cents per pound.
Oil meal is a laxative of some medicinal value, rich in ash, and
can be bought for thirty-six dollars per ton, and its six hundred
pounds of digestible protein will cost you four and one-sixth
cents per pound. Cottonseed meal is constipating, cannot be
fed in large quantities without danger, especially where roots
or silage are not fed, and is not always palatable, but is rich in
ash. Tt costs thirty-two dollars per ton, and contains seven
hundred and twenty pounds of digestible protein, at four and
cne-half cents per pound. It is the cheapest by-product in the
market, and for profit should be a part of each dairy ration.
During the summer months—June, July and ‘August—the mixed
grasses furnish a very cheap yet ideal ration, succulent, bulky,
palatable, well balanced and economical, on many farms. Where
intensive farming is practiced, soiling crops, as a part ration,
are cheap but require labor. Rye, red clover, and sweet corn
can be utilized with corn silage once a day.

I have given you the relative values of quite a number of
carriers of digestible protein, and their characteristics. Now
you want to know what you would feed the dairy cow for
profit, in Maine. In my opinion there are but two purely forage
crops that I would feed a dairy cow in the Northland, alfalfa
and red or alsike clover. Timothy is all right for the livery
horse all the year, and on a farm during the heated term, but
for a cow, never. Where you have not enough red or alsike
clover, T would always use corn silage. Well, T would use it
in part, anyhow. In short, the farmer or dairyman who is
selling whole milk, cannot compete with the farmer who has
a silo, all else being equal. I would feed corn and cob meal or
ground oats and cottonseed meal, the cheapest carrier in the
market of digestible protein. Clover, corn, cats and silage are
liome products. Would you not feed wheat bran? No, it is
too expensive—not concentrated enough—too much so-called
filler. About what proportions would you give a dairy cow
producing thirty-five pounds of milk per day? This would be
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about right: Silage, thirty pounds; clover hay, ten pounds;
corn and cob meal, five pounds; cottonseed meal, two pounds;
oil meal, two pounds. This ration is only a base from which
you may work.

The dairy cow should receive from one-half ounce to one and
one-half ounces of salt in her food per day. Condimental stock
foods are a tax on the credulity of the dairyman who uses them.
11 your cows need medicine, consult a veterinary—if food, ask
the cow. Tt will be cheaper and the part of wisdom. Don’t
buy mixed feeds. They are, generally speaking, the offal at
best, and too much of the farm thrown in for good measure.
Mixed foods are sold at the value of the highest priced ingre-
dient, and that may be the least in amount. They offer a temp-
tation to the mixer to misrepresent, and you pay dear for your
whistle. Yes, Jones pays the freight, and you are Jones with

a big J.

Each herd, in many respects, is a law unto itself, because of
the individuality of the members. It is well to study ration
tables, but if you wish to succeed, you must study the individu-
ality of your cows. No two animals can be fed exactly alike,
with good results, for no two are alike. . The right kind of food
for our domestic animals is not all of profitable feeding. You
must know your business. Your animals are and are not ma-
chines. You must establish and maintain a friendly relation
with them. This is not all; the maximum amount of comfort
must be given, and this comfort cannot come unless you become
their friend. Then you can and will realize what bad odors,
bad air, absence of light, cold draughts, filthy bedding, unclean
walls, and inconvenient mangers mean to the cow, the reflex
action of which hits your bank account a body blow and profits
go fleeting, and you are undone. Again, the indirect profits
may ultimately be made to give direct ones. Rotation alone
will not maintain the fertility of your farms. Commercial fer-
tilizers are no better, but a short rotation, with clover once in
three years, with the rational use of commercial fertilizers,
supplemented by the excretion of your dairy cows will maintain
soil fertility. By fertilizing or dressing your young clover, you
can grow more of it—hence more corn—and with more corn,
more silage. With more of these carriers, your cottonseed meal
can be purchased, the manurial value of which is almost equal
to its feeding.
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One thing more and we are done. You may buy and grow
the best feeds; care for the animals properly, and sell the prod-
uct to good advantage, but without a cow that is a persistent
milker, giving not less than five thousand pounds of four and
one-half per cent milk,—what’s the use? One-half of the cows
in many states are kept at an actual loss. Get rid of the star
boarders by testing and weighing the milk of all the members of
vour herd. Sell them for bologna—give them away rather than
keep them longer—give them to a millionaire, never to the poor
widow.

In conclusion, feeding the dairy cow for profit means the
man and the cow working in harmony, the one secing and doing
things, the other, in return for kindness, like a willing slave,
doing the best she can, and that always gives a profit to the man.

SOME PHASES OF ECONOMICAIL FEEDING.

By Cuas. D. Woobs, Director Maine Agricultural Experiment
Station.

When your secretary asked me to prepare a paper for the
State Dairymen’s Conference along the general topic of econom-
ical feeding of dairy cattle T hesitated. It is nearly forty years
since my teacher and former chief, Doctor Atwater, presented
at a meeting of the Maine State Board of Agriculture, the first
attempt, so far as I know, to bring to an English-speaking audi-
ence the chemistry of cattle feeds and their use in the animal
body. Since then the feeder of dairy animals in Maine has
become quite familiar with the chemistry of feeding stuffs that
he uses. He has learned to calculate rations for himself and
I had begun to have the feeling that it was no longer the mis-
sion of the investigator to talk along these well trodden lines.
In talking the matter over with your secretary, who, through
the cow testing associations and the cow breeders’ associations,
is so closely in touch with many of the best handlers of dairy
stock in Maine, he convinced me that there is still a mission
along this line.

What I shall give you this afternoon is an informal talk
rather than an address. QOur talk is sure to take us over a
familiar road and my only excuse in so doing is to point out
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some of the pitfalls that your secretary has more than intimated
were giving practical difficulties to some of our dairymen.

We have become so familiar with the terms of protein, fat,
carbohydrates, crude fiber, nitrogen-free extract and ash in talk-
ing of feeding stuffs that it might seem unnecessary to touch in
this paper upon these constituents common to all feeding stuffs,
but I wonder if it is not possible that because of our very famil-
iarity with the terms we may have failed to grasp all that the
names imply.

I frequently hear men talking of the protein of a feeding stuff
as though it were the name of a thing which enters into the
composition of a food in much the same way as common salt
or sugar, for instance. Protein is the name not of a substance
but of a class of substances that may differ very greatly in
their chemical composition and in their nutritive values. Doc-
tor Osborn of the Connecticut Experiment Station has for the
past twenty-five years devoted his whole time to the study of
some of these protein bodies and in all these years he has only
been able to work out the definite composition of the proteids
of a few of our more common cereals and seeds. The Maine
law regulating the sale of concentrated commercial feeding
stuffs defines protein for the purposes of the law as the element
nitrogen multiplied by the factor 6.25, so that when you pur-
chase a feeding stuff which bears a guaranty of, for instance,
30 per cent of protein, it simply means that those goods when
submitted to chemical analysis will carry 4.8 per cent nitrogen.
Now nitrogen is an exceedingly important element both in plant
food and food of animals, but uncombined nitrogen is of no
value to either higher plants or animals. It is only when nitro-
gen is in combination with other forms of matter that it can
be utilized by the higher forms of life. Plants are able to feed
upon nitrogen in very simple mineral combinations such as in
the form of ammonia or of nitrate of soda. Animals in order
to utilize nitrogen must have it in combination with elements
which go to make up the so-called organic compounds or hodies.
These organic compounds are not simple but are very complex.
In order that the animal may best use these nitrogen compounds
they must be more or less analogous to the tissues of its own
body. Nitrogen even in some organic combinations may not
only be of very little nutritive use to the animal but may be
actually poisonous. The alkaloid poisons are rich in nitrogen.
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These compounds of nitrogen which have very little nutritive
value do not belong to the class of proteids and should not be
included under the name protein. If, however, you give an
entirely unknown feeding stuff to the chemist he may analyze
it and find it rich in nitrogen and consequently report it high in
protein when its feeding value may be low, or even inimical to
the good of the animal. It is only by giving the feed to the
animal itself that we learn anything as to its feeding value.
Chemistry never discovered that a material was poisonous, nor
has chemistry ever discovered that any material was good for
food. After a certain substance was found to be poisonous
chemistry has shown us what that substance is, and when a
material has been found to be of high feeding value chemistry
has been able to show what particular materials in the substance
had these properties.

In so far is it true that the protein bodles in order to be of
the most nutritive value should be closely analagous to those in
the body itself, that it has been found that flesh-eating animals
can utilize the protein from their own kind better than protein
from other kinds of animals. For instance dog fed upon dog
meat has been found to thrive better and with a smaller ration
than when fed upon other kinds of meat, and it is very likely
that there was really some physiological truth underlying the
thought of the savage that when he ate the flesh of his human
enemy he gained a certain something from this diet that he
did not obtain from ordinary food. While this reasoning
would not apply to the herbivorous animals that live not upon
animal foods but upon vegetable foods, yet there is without
doubt a very great difference in the nutritive value of the pro-
tein matter derived directly from the higher bred grains than
when taken from certain refuses. Therefore the source of a
protein that we feed to our animals is not a matter of indiffer-
ence. We cannot take a table giving the composition of feed-
ing stuffs and make up a ration containing so many pounds of
protein taken from different kinds of feeding stuffs and be sure
that our totals are anything like the same, so far as the animal
is concerned, when we get our given weight of protein from
one class of feeding stuffs, as they would be from an entirely
different class of feeding stuffs.

This is even still truer of the fats than of the protein. Fat
as determined in the chemical laboratory is the ether extract
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and ether dissolves a good many things other than the true fats.
The ether extract of corn meal and the ether extract of cotton-
seed meal, both of which are called fat in tables of composition
of feeding stuffs, differ greatly in their composition and in taeir
nutritive value. Just as there are many kinds of protein, there
are many kinds of fats and oils. Then ether dissolves out of
feeding stuffs some of the resins, out of grasses the coloring
matters, so that, for instance, the so-called fat of timothy hay
has very little feeding value and is not at all analagous to the
fat of linseed meal or the grains.

There is only one known way to test a new material to see
whether it is good for plant food and that is to attempt to grow
plants with it. In like manner there is only one sure way to
try a new feeding stuff and that is by giving it to the animal
and carefully noting the results. We have found that certain
classes of feeding stuffs contain certain kinds of materials and
the chemist is able from the analysis of the feed to reason that
the feeding stuff which contains these materials may be of
feeding value, but it is only when the feed is put to the actual
feeding test that anything definite can be learned relative to its
nutritive value.

The moral of this is that the feeder should go slow in adopt-
ing new and untried feeding stuffs, no matter what the analysis
may say of their content. We are, for instance, at the present
time having thrust upon us molasses feeds to which I expect
to again refer in this paper. Molasses has been fed to animals
and found to be a good feed, but it contains only carbohydrates.
A balanced ration may be made out of molasses by adding to
it materials containing protein and fat, as, for instance, cotton-
seed meal. If that were all, the case would be plain, but the
uncertainty comes from the materials that are used for absorb-
ing and drying the molasses. They have been found in many
instances to be made up of various refuse materials and fre-
quently contain large quantities of weed seeds whole or ground.
Seeds are always rich in nitrogen and when these feeds are
analyzed the nitrogen of the seeds adds to the percentage of
protein of the molasses feed. The analysis gives no informa-
tion as to the nutritive value of the so-called protein derived
from the weed seeds. Some weed seeds are known to be poizon-
ous. Little or nothing is known of the nutritive value of most
weed seeds. The only way to find out relative to that is to
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feed them to the animals themselves. I do not want to dis-
courage or confuse you relative to the chemical constituents
of feeding stuffs but I do want to make it clear to you that a
pound of protein from one source may not be at all like a
pound of so-called protein from another source. As simple a
thing as the gluten of wheat, the most valuable vegetable pro-
tein in the diet of man, is not one definite substance but is a
mixture of at least four different materials and the quality of
the gluten of different wheats varies as these constituents vary
in their proportion in the wheat berry. The nitrogenous bodies
that are left in the wheat bran are not at all like the nitrogenous
bodies that go into our wheat flour, so that the so-called protein
of the whole wheat berry is a very different thing from the
protein from either wheat flour or wheat bran taken by them-
selves.
DIGESTIBILITY OF FEEDS. .

Very little is known about the digestibility of the individual
compounds that go to make up a feeding stuff. While we
know from experiment the approximate percentage of the pro-
tein of wheat which an animal will digest under normal con-
_ditions, we know almost nothing of the differences in digesti-
bility of the half dozen different bodies that together constitute
wheat protein. While the sugars and starches are pretty nearly
if not quite completely digestible, the different kinds differ
greatly in time necessary for their digestion. Investigations
show that this variation reaches such a degree that under pre-
cisely the same conditions certain of the starches require eighty
times as long as others for complete solution. From this it
follows that at present we must base the digestibility of differ-
ent feeding stuffs upon the results of experiments with that
material and not upon its chemical composition. The chemist
can take a new feeding stuff and from analysis tell quickly and
accurately how much crude protein, fats and carbohydrates it
contains, but he cannot tell until after definite digestion experi-
ment with animals how much of these are available for the
purposes of nutrition. It is not enough to know the chemical
composition of a given food material but it is equally essential
to know how much of the nutrients will go into solution through
the action of the ferments of the different digestive juices of
the stomach and intestines. While a comparison of the com-
position of closely allied feeding stuffs will be a fair measure
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of their comparative food values, this is not true of different
classes of food materials. For example, wheat bran and clover
carry about the same percentage of protein, but nearly. eight-
tenths of the wheat protein is digestible and less than seven-
tenths of the clover protein.

INFLUENCE OF DIFFERENT CONDITIONS UPON THEIR
DIGESTIBILITY.

The results of digestion experiments with reference to differ-
ent conditions of coarse fodders will help to a clearer under-
standing of the way these crops should be handled.

The Digestibility of Green or Dry Fodder. Fodders, if cut
at the same time and cured without loss of leaves, etc., seem
to be equally well digested whether used after curing or fed
green. In general, owing to loss of leaves in curing, the green
fodders are better digested than are the cured.

The Influence of the Mcthod of Haymaking. As applied in
the above, the method of haymaking has a great influence upon
both the composition and the digestibility of hay. Other things
being equal, the more rapid the curing the better.

In ordinary field drying and handling of alfalfa there was |
enough of the leaves and more delicate portions of the plant
lost to reduce the protein one-tenth and the fat one-third, and
to increase the fiber correspondingly. And there were 4.4 per
cent less of the protein, and 17.6 per cent less of the fat digested
in the hay as ordinarily cured than in that which was dried
without loss of the finer and more delicate portions of the plant.
There was no added digestibility of the nitrogen-free extract,
and very little of that of the fiber to compensate for this loss.

This indicates the great advantage of making hay with the
least possible handling, and the advantage of drying only enough
to insure the hay kecping, and thus avoiding, so far as possible,
the loss of the delicate and more digestible portions.

The Influence of Period of Growth of Fodder Plant. In
general, the percentages of protein, fat, and nitrogen-free ex-
tract decrease as the percentages of fiber increase with the age
of the plant. Also, as a rule, with added age, the nutritive
ingredients of the plant are rendered less digestible.

It does not follow, however, of necessity from these facts
that a given plant should be harvested as early as possible.
The total yield of digestible nutrients is of more importance
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than percentage composition and digestible coefficients. It has
been found by careful experiment that the largest yield of
digestible nutrients is not obtained by repeated cuttings of a
forage plant. The important practical point is to harvest the
crops when there is the maximum of digestible nutrients. On
the whole probably the best time to cut most of the plants used
for forage, whether to be fed green or to be cured and fed as
ay, is when they are in full bloom. If cut much before this
there will be a loss in yield per acre, and if allowed to stand
much later than this the deterioration in quality is greater than
the increase in quantity.

Influence of Weather in Different Years. Crops grown upon
the same soil in different years, even when supplied with the
same fertilizers, differ greatly in composition from vear to
year. ‘As would be expected, the crops also differ very con-
siderably in digestibility. This is largely due to the weather
and conditions outside of the control of the grower, and hence
does not need consideration except as it is of importance in
estimating the value of a feeding stuff.

Influence of Long Keeping. Many experiments agree in
showing that keeping impairs the value of a fodder, rendering
it less digestible. There is a loss in dry matter due to the loss
of leaves, etc. The “dust” that is always in hay indicates that
a loss is taking place. This loss is important, and taken in
connection with the impaired digestibility points out the disad-
vantage of keeping over hay from one year to another.

CLASSES OF CATTLE FOODS,

The numerous and ever increasing number of materials used
for feeding animals can be readily grouped in two general
classes: the coarse fodders, including ordinary fodder plants,
green and dry, the roots and tubers and concentrated fodders;
the seeds and grains, milling products and the refuses. The
forage plants of the greatest value belong for the most part to
two great botanical families: the legumes, which include the
ciover, alfalfa, peas, lupines, vetches and beans; and the grasses,
which include all the English grasses and the grains. The roots
for the most part belong to the mustard family, and rape, which
is coming to be used considerably as a green fodder, also be-
longs to this family.

Valuable as are the ordinary grasses, on many accounts the
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legumes are still more valuable for feeding and manure. Among
the reasons that legumes are specially valuable are:

They contain large proportions of protein which serves to
form blood, muscle, bone and milk. As for instance, hay from
our ordinary grasses carries from 4 to 6 per cent of protein,
while hay from clover or soy beans will carry 8 per cent or
more.

Plants of the clover family respond readily to the application
of mineral fertilizer. The plants of the clover family have the
ability to acquire atmospheric nitrogen and on this account can
be grown without the more expensive fertilizers.

The manurial value of the legumes depends upon the large
amount of plant food in both the tops and the roots. When
the crop is fed, four-fifths or more of the nitrogen and a still
larger proportion of the mineral fertilizer constituents go into
the excrement and if these are preserved make a very rich
manure. If the crop is plowed under, this plant food, includ-
ing that acquired from the air and that gathered from the sub-
soil, is left for the use of succeeding crops. When the crop
is removed the roots and stubble with their large amounts of
fertilizing material still remain to be plowed in and enrich the
land.

GREEN FODDERS FOR SOILING CROPS.

The production of green crops as a supplement to or sub-
stitute for pasture is a practice essential to the highest success
on many farms. There are few Maine farms that can be relied
upon to offer grazing in August and September sufficient in
quantity and quality to maintain a satisfactory milk flow.
Doubtless on many farms soiling can be substituted entirely for
grazing to advantage. On the farms with upland pastures in
which native grasses of high quality grow, soiling may not be
called for, but wherever the conditions call for intensive farm-
ing, grazing on permanent pastures cannot be a part of such
practice.

Much more feed can be produced on a given area by soiling
than by pasturage. Furthermore, grazing is wasteful because
of the imperfect use of the growth that is made. Much grass
is trampled down and fouled. The matter of fencing which is
saved by soiling is also an important item in farm economy.
If soiling is to be practiced to help out pasturage during the
late summer or early fall, a limited number of crops will meet
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the demand. Three or four sowings of peas and oats in late
May and early June and two plantings of corn a fortnight
apart, would usually furnish sufficient green food when it is
most likely to be needed for the Maine farmer,

SILAGE.

In the neighborhood of thirty years ago this process of pre-
serving grain crops was introduced into the United States. At
first the silo met with considerable opposition from the more
conservative, but now it is unquestioned that it is usually the
most economical way of handling certain fall crops, more par-
ticularly Indian corn. Many farmers have gone so far as to
feed silage the year round; certainly there are some reasons
why this is more advisable than growing soiling crops, for soil-
ing has the disadvantage of harvesting in small quantities,
which is always more expensive than harvesting on a larger
scale. There has been considerable discussion and experiment-
ing as to the relative losses in the ordinary method of curing
corn fodder and the losses which take place in the silo. The
results of these experiments seem to show that there is about
as much loss in one case as in the other. Silage has the enor-
mous advantage over field curing of furnishing succulent food
throughout the winter months. Corn, oats and peas sown to-
gether, and clover and cow peas, include the plants that can be
well made into silage. Abundant experiments have shown that
silage made from corn well in the dough stage contains larger
amounts of digestible matter than if harvested earlier. It fol-
lows from this that the variety of corn to be grown for silage
must be one which would in ordinary seasons mature. Experi-
ments at the Maine Experiment Station indicated that it would
take 180 pounds of immature Southern corn to equal 100 pounds
from the silage made from mature field corn.

CURED FODDERS AND HAYS.

In general it is true that the maximum quantity of dried mat-
ter is secured when crops are allowed to fully mature and ripen.
But legumes such as clover are an apparent exception to this
because when at maturity the leaves rattle off and are lost dur-
ing the process of curing. It, however, does not follow that
because the crop increases in the yield of dried matter the nutri-
tive value has proportionately increased. The change in texture
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and in composition of the dried substance sometimes renders it
less digestible and this may more or less offset the greater
yield. In the ordinary English hay this is the case. The dried
matter of matured grass contains a much larger proportion of
fiber than the immature. The fiber is not only quite indigestible
of itself but it reduces the digestibility of the other food con-
stituents. For example, three American digestion experiments
with timothy hay cut in full bloom showed an average digesti-
bility of 62 per cent, while hay from the same fields cut when
past bloom had a digestibility of only 55 per cent. The increas-
ing yield with the mature hay showed that there was practically
the same amount of digestible dried matter in both the early
and the late cut, but the early cut was much more palatable,
which gave it added feeding value.

While early cutting should be the rule with the ordinary
grasses used for hay it does not follow with Indian corn.
Mature corn contains less fiber and more soluble carbohydrates
than immature corn and as is well known the dried matter in
corn continues to increase until the corn is mature. Hence, for
palatability, digestibility and yield it is advisable to allow corn
to mature before harvesting; and this is equally true however
_ the corn is to be cured, as fodder or made into silage. The
advantage of the clovers and rowen hay as a source of protein
is very evident since they have about double the digestible pro-
tein found in ordinary grasses when made into silage.

- DATS AS HAY,

It is quite a common practice with many farmers to harvest
oats before the grain is mature and cure them for coarse fod-
der. This is a very desirable plan to follow at times when the
hay crop is short, or in localities where the land is badly infested
with noxious weeds like the Canadian thistle or wild mustard,
both of which should be cut before they seed.

The oat plant, however, is not an ideal one for making hay.
The stalks are hollow, coarse and hard, and unless dried very
quickly in a bright sun they become bleached, even when cut
green, so thiat they look little better than straw. To cure the
crop in its best condition and retain its bright green color and
palatability, it should be dried in a bright sun for a few hours,
with liberal use of the hay tedder when there is a heavy growth;
then raked together and the curing completed in the windrow
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or cock, with as little exposure to moisture as possible. If the
weather is unfavorable, as is frequently the case during the
latter part of July or first of August when oats are mature
enough to cut for hay, they are very liable to be seriously in-
jured and rendered unpalatable.

QOats, however, when not sown too thickly, have an advantage
over other plants, which make more desirable hay, of being a
fairly good catch crop for seeding to grass, as they mature early
enough to allow the young grass to get a good start in the fall,
and for this reason are desirable on the farm.

Experiments at the Maine Experiment Station show that oats
cut in milk stage contain a great deal more digestible protein
than at any other stage of their growth, and also that they con-
tain a maximum amount of digestible dry matter at this stage.
A study also was made of different sections of the oat plant,
one of which was the first eight inches of the lower part of the
stalk, another the second eight inches and the third the remain-
der of the plant or top. The bottom section had very little food
value ; the second section had only about half the protein of the
top section and is less digestible. In cutting oats, therefore, for
hay it is better to leave a high stubble, for the loss incurred by
leaving the coarsest part of the stalks on the ground is more
than compensated by the improved quality and palatability of
the remainder.

OAT AND PEA HAY.

Qats and peas grown together and harvested when the oats
are in the early milk stage make a forage crop very much supe-
rior to oats alone for either hay, soiling, or silage. As peas are
a leguminous plant they increase the protein of the fodder, and
also improve the soil by leaving behind, in their roots and stub-
ble, a part of the nitrogen which they take from the air, By
growing the mixture then, both the fodder and the soil are im-
proved, whereas if oats are grown alone a rather poor fodder
is ohtained and the soil reduced in fertility. This combination
makes one of the best soiling crops for feed in July and August
before corn or Hungarian is mature enough to cut. If the
crop is allowed to mature and the two grains are ground to-
gether, the result is a most excellent feed for dairy cows and
is much used by Canadian farmers. The chief objection to
the material for making hay is that it dries rather slowly. The

I5
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pea vines are like clover in this respect and should be cured in
much the same manner, in the windrow or cock. When fully
cured without too much exposure to moisture and sun it makes
a fodder fully equal to our best English hay. In case of bad
weather the silo can be resorted to as a means of curing for the
crop, but the material should he run through a silage cutter
before ensiling, otherwise it iz liable to he poorly preserved.

Qats and peas cut green run through the silage cutter and
put into the silo have, at the Maine Station, kept perfectly. At
time of feeding they were in a palatable condition and were as
well relished by cattle as corn silage.

ROOTS AND TUBRERS.

Roots and tubers are advantageous foods because they fur-
nish very palatable, succulent foods which may be kept in per-
fect condition during the entire season. DBecause of their palata-
bility they have an advantage which cannot be wholly measured
by the actual nutrients which they carry. The disadvantage of
this class of foods, particularly as compared with silage, is that
they are expensive to grow. It is, however, possible to get
practically the same yield of digestible dry matter per acre from
roots and tubers as from corn.

Potatoes have a greater nutritive value than the roots, but
because of their market price and the relatively small amount
which can be grown per acre, they cannot usually be fed econom-
ically. While they contain considerable protein, much of the
protein of the roots and tubers is not in the best nitrogen form.
In order to store roots through the winter without loss, they
should be kept as'near the freezing point as possible and be well
ventilated.

HOME, PRODUCTION OF FOOD.

It is impossible to too strongly urge the home growing of
foods for carrying dairy stock and other animals. While prob-
ably it is not possible on most farms to grow all the protein
needed for carrying dairy stock, there is no reason why all the
carbohydrate material cannot be home produced on most farms.
While there is no one crop that will give so much digestible
dry matter per acre as corn, there are other cfops which will
give larger yields of protein per acre and will thus make it
possible to help balance the ration with home grown products,
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Field peas sowed alone or with oats will give a large yield of
protein per acre. When allowed to mature and ground, either
the peas by themselves or mixed with oats make a valuable food
for all classes of animals, including milch cows. Feeding these
home grown crops makes it possible to convert the cruder ma-
terials of the farm into the finished products and thus provide-
a home market in which the field crops are disposed of at a
good market price. It needs only a cursory examination of
Bulletin 3 of the Maine Department of Agriculture reporting
the Cow Testing Association work in Maine to show that the
farmer sold roughage not only of English hay but of swale hay,
peas and oats, corn fodder, silage, etc., at prices which must
have been profitable returns upon production.

After the average dairyman has grown as much food as he
can for his animals upon his farm, he will still probably need
to purchase concentrates and this must be done with due con-
sideration to the food that he has on hand in his barns. To the
farmer having an abundance of hay and other dried roughage
with silage or roots there is no excuse for buying feeding stuffs
high in carbohydrates and consequently deficient in protein
matter.

THE BEST CONCENTRATES.

In these days with so many companies preparing dairy rations
which claim to‘be made of excellent materials and well balanced,
the careful feeder is finding it still more difficult to obtain in
the market the high grade nitrogenous foods, and as evidenced
by the reports from the Cow Testing Associations, feeders that
have wanted to buy only such things as cottonseed meal, linseed
meal and gluten feed, have been ‘forced because of the market
conditions to purchase compounded rations low in nitrogen and
loaded with materials that they do not need and in some cases
materials that were absolutely objectionable, such as weed seeds.
Cottonseed meal has been fed extensively to cows in the New
England states for the past thirty years and despite its degen-
eration in quality still stands pre-eminent among nitrogenous
feeds as the most economical source of protein. Practical ex-
perience supplemented by carefully conducted experiments has
demonstrated the high feeding value of this material for most
farm animals. Its value for producing milk, meat and butter
has long been established. It is the most highly nitrogenous of
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the feeding stuffs on the market and is, therefore, the most
economical for balancing rations of feed deficient in protein,
such as corn silage, timothy hay, corn meal, etc. As time has
progressed the demand for cottonseed meal, both at home and
abroad, has constantly increased so that prices have very ma-
- terially advanced and the demand has further increased so that
it is possible to find a fairly ready market for a cottonseed meal
of inferior quality. It isa matter of more than profound regret
that the cottonseed meal has so deteriorated in quality and that
the deterioration still seems to be going on. Two or three years
ago the guaranty for cottonseed meal coming into the North
was changed for the most part from 43 to 41 per cent protein
and there is a tendency, at present, to change the guarantees
still lower so that 38 per cent, 38.50 per cent and 39 per cent
are common guarantees upon many of the brands now offered.
In Bulletin 115 of the Maine Experiment Station there is pub-
lished a series of digestion experiments with neat stock of
cottonseed meal of varying qualities as represented by the per-
centages of protein. There was not much difference in the
digestibility of the protein from cottonseed meal down as low
as 35 per cent protein, but when the protein fell below that its
digestibility seemed to deteriorate quite rapidly. In taking up
the matter of the low grade cottonseed meal with the shippers,
they have put forward the argument that if there was not so
much protein there was more of some other materials and some
credit should be given for that. In the experiments above re-
ferred to it was found that the digestibility of the dry matter
of the cottonseed meal was in direct measure with its protein
content. With a cottonseed meal carrving 47 per cent protein
go per cent of the dry matter was digested ; with a 43 per cent
meal only 86 per cent of the dry matter was digested, and with
a 35 per cent meal only 73 per cent and with a 24 per cent meal
only 61 per cent of the dry matter was available to the animal.
From these experiments it would seem that the protein is a
direct measure of the feeding value of the cottonseed meal and
the farmer should not be deluded into the thought that if his
meal is low in protein it is correspondingly rich in some other
digestible constituents. About 83 per cent of the protein of
cottonseed meal of 35 per cent or more is digestible.
The price of new process linseed meal has not increased as
rapidly in proportion as that of cottonseed meal, consequently
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today linseed meal is a fairly economical source of protein. It
is also a very excellent source of protein so far as its digesti-
bility and its general feeding effects are concerned and in those
markets where it can be obtained the feeder will find it a valu-
able feed with which to balance his ration.

With the increased demand for feeding stuffs not only has
the price of gluten advanced but the cream gluten or gluten
meals which did not carry corn bran have been replaced by
the gluten feeds whiclt in addition to the nitrogenous materials
contain the bran from corn. The goods, therefore, are very
much lower in protein than the gluten meal of a dozen years
ago. It is, however, a bulky ration and a safe one but is not
as economical for balancing rations as either of the oil meals.

Distillers’ grains differ enormously in appearance from gluten
feed but they have practically the same source and the same
composition. Both the distillers’ grains and the gluten feed
have the advantage in giving bulk to the grain ration and with
the present high price of bran which has been so highly de-
pended upon to supply bulk and ash, these feeds have a place
in the ration in addition to their high protein content.

TFor the man who does not grow sufficient corn it will prob-
ably be still necessary to purchase some corn meal for his
ration, for there seems to be something about maize that aids
materially in milk production. Tt is possible to make econom-
ical rations that will give high production without ‘the use of
corn, but it is much easier to devise a satisfactory ration viewed
from the standpoint of prodiction, if corn meal is included
among the grains. The refuses from the milling of wheat
bran or middlings, or the two run together as mixed feed still
have, despite their advance in price, a place in the ration. For
the man who has grown practically all of his carhohydrate
material, cottonseed meal, linseed meal, gluten feed, distillers’
grains, wheat bran, and possibly corn meal make up the pur-
chased feeds from which he should ordinarily select his ration.
It may be that some feeders are so situated that some of the
prepared rations rich in protein can be economically used. To
the man who finds himself obliged to buy carbohydrates because
he has not produced enough in roughage or silage it may be
economical to use some of the low grade mixture of feeding
stuffs.

i
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UNDESIRABLE. FOODS OR THOSE OF DOUBTFUL VALUE.

Having thus rapidly gone over the class of concentrates that
can be recommended, there is now left to discuss those feeding
stuffs in the use of which the economical feeder must practice
caution, if he does not cut them out altogether.

Six or seven years ago the State was flooded with low grade,
adulterated wheat bran and mixed feeds which led to the intro-
duction of a section in the feeding stuffs law prohibiting the
adulteration of “whole or ground grain with milling or manu-
factured offals or with any foreign substance whatever, or any
bran or middlings made from the several grains with any for-
eign substance whatever, for the purpose of sale, unless the
true composition, mixture or adulteration thereof is plainly
marked or indicated upon the package containing the same.”
Because of the enactment of this law and the publicity given
to these goods and the co-operation of the best of the large
dealers, they have largely disappeared from the market, although
they are occasionally found but sold under their proper guar-
anty. Their sale is lawful with a guaranty but the difference
in price is never commensurate with the lowered feeding value
of the adulterated mixed feed. There is so much proﬁt in sell-
ing ground corn cobs at the price of legitimate feeding stuffs
that the consumer must ever be on the watch against this fraud.
There is before me a circular letter from a mill whose business
it is to grind corn cobs for adulteration. They write, “We are
selling a great deal of this meal in car lots and less than car
lots to feed dealers throughout the country.” They call atten-
tion to two enclosed samples. They sav, “The value of this
corn cob meal will be obvious to you not only as a cheapening
of your feed but (and this 1s added to soothe the conscience of
the intended adulterator) it is a well known fact that the mod-
erate use of cob meal in corn meal is beneficial.” They go on
to say that they sell this at $11 or $12 per ton in accordance
with fineness in car lots.” Cob meal has very much the same
feeding value as oat straw. It may be economical for the
grower of corn to have his corn ground cob and all. However
profitable it may be to a miller it is never economical for the
feeder to purchase for a feed ground corn cobs at any price at
which they have been or are likely to be offered.

The market still carries a large number of oat feeds, corn
chops, corn and oat feeds and similar offals by themselves and
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blended with concentrated feeds. They vary in composition
from the straight oat hull refuse with perhaps 6 per cent pro-
tein, to the blends that carry from 15 to 18 per cent of protein.
For the most part these goods are fairly well up to their guar-
antee and no fault can be found with the manufacturer for
desiring to sell these waste products. Few or no claims are
made for nutrients which the goods do not actually carry. The
feeder has himself to blame if, with barns filled with hay, corn
stalks and silage, he buys feeds low in protein instead of those
high in protein. An oat feed with 6 per cent protein is no
better feed nor is it any better digested than a coarse fodder
with the same protein content. This class of foods can prob-
ably be economically used only by feeders who find it necessary
to buy roughage as well as concentrates.

Feeding experiments with molasses feeds have shown them
to be fairly economical. They, however, are not used very
much in this State and should not be purchased by the ordinary
farmer since they are low in protein and high in carbohydrates.
Feeders who find it necessary to purchase nearly all of their
food may find these molasses feeds economical.

The molasses and sugar feeds carry on the average about 15
to 16 per cent of protein. It is to be remembered, however,
that this class of feeds are sold not as a source of protein but
for the soluble carbohydrates which they carry, and the lower
protein means more of the carbohydrates.

The chief objection to molasses feed is found in the materials
which are used as absorbents. There has been some talk of put-
ting molasses feeds upon the market in which pure ground
grains were used as the absorbent. If such feeds have been
put upon the market, however, they have not come to the speak-
er’s attention.

The Maine Agricultural Experiment Station made a year ago
very extended investigation of the character of the compounded
feeds that were coming into Maine with their relations to weed
seeds and particularly noxious weed seeds. There were several
feeds introduced into the State last year which were heavily
loaded with weed seeds and which seemed to find ready sales
in many sections. One or more samples representative of each
of the various feeding stuffs were collected by the Station and
were examined. One feeding stuff was found to be composed
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of from zo to 6o per cent of weed seeds and it was found that
these seeds had not been killed so that it was possible for a
hundred-pound bag of the feed to produce nearly two millions
of noxious plants. The publicity given to these matters has
led to the finer grinding of the weed seeds and in some instances
to heating the seeds so that they will not germinate. This
leaves the presence of the weed seeds in this class of feeds
wholly a nutritive one, and as to their nutritive value there is
nothing known. The only dangerous weed so far as poison
is concerned liable to occur in feeding stuffs is corn cockle and
this may occur in the wheat feeds as well as in the specially
prepared mixed feeds.

From figures furnished by one of the largest handlers of
feeding stuffs in the country the way in which a molasses feed
carrying 16 per cent protein could be made up a year ago shows
why there are certain manufacturers interested in pushing the
sale of this class of feeds. Starting with 400 pounds of cane
molasses, the addition of 500 pounds of sprouts, 150 pounds of
cottonseed meal, 600 pounds of weed screenings and 350 pounds
of elevator chaff, would give a feeding stuff carrying approxi-
mately 16 per cent protein, 4 1-3 per cent fat, and 1T per cent
fiber. The cost of these materials assembled in Chicago in the
fall of 1908 would have been about $13.00. The expense of
manufacturing, including sacks, would bring the cost up to
about $16.00 per ton. Goods similar to these were selling at
that time in Chicago at $21.00 and delivered in Boston at $25.00.
The enormous profit of compounding goods at a cost of $16.00
and selling them in advance of more than 30 per cent readily
explains why the East has heen flooded with these low grade
mixed feeds. Of course, it would be very unfair to confound
these low grade molasses feeds with such feeds as Union Grains
or other high class feeding stuffs which are made directly from
mixtures of standard concentrated feeding stuffs. The crowd-
ing in of these low grade mixtures makes it possible to sell a
class of non-nutritive stuff such as oat hulls, weed seeds, ele-
vator chaff and such, that the purchaser would never think of
buying if sold under their correct names.

The crowding upon the market of this class of feeds has led
at least one state—Pennsylvania—to enact a feeding stuffs law
which while it does not demand the disclosure of the formula,
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requires that every package of mixed feed sold in the state
shall be accompanied by a label naming every one of the con-
stituents which make up the feed. Such a law is welcomed by
the manufacturer of high grade, ready-to-use rations, but it is
naturally very strenuously opposed by people who are making
feeds more or less similar to the molasses feed described above.
Whether it will be necessary for Maine and the other New Eng-
land States to enact a law similar to that of Pennsylvania for
its protection depends very largely upon the attitude which the
manufacturers take.

THE KIND OF CONCENTRATED FEEDING STUFFS TO PURCHASE.

The crops grown upon the farm are rich in carbohydrates and
poor in protein, Clover will help supply the needed protein,
and home grown grains will help out toward a balanced ration.
But after growing all the food that can be produced econom-
ically on the farm, the dairyman will usually find that he needs
to supplement the home grown food by the purchase of con-
centrated commercial feeding stuffs.

As the farm produces or can be made to produce all the
starch, sugar and fiber that are needed, it is not necessary to
take these constituents into account in the purchase of supple-
mentary food materials. While they have a part, and a neces-
sary part, in the ration, it is protein that is needed to supple-
ment the home grown foods, hence the cost per pound of the
protein in a given feeding stuff is of more importance than the
ton price. A ton of cettonsced meal costs more than a ton of
oat feed, but the protein in the former costs less than 4 cents
a pound and 10 or more in the other. The table which follows
shows the number of pounds of protein that a ton of a few
average feeding stuffs carries, and the cost of a pound of pro-
tein at the usual range in selling price.

»
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Cost of one pound protein in diffevent feeding stuffs at different
prices per ton.

K1ND OF FEEDING BTUFL. '553 g g?. §§ §§ §§ §§ gg

1 Bn | S5 | %2 | S8 |2z | Sz | Lk

~ 8 <A <3 <8 <2 <A <3
Pounds. | Cents. | Cents. | Cents. | Cents. | Cents. | Cents,
Choice cottonseed meal...... 820 | 3.3 3.6 3.9
Extra prime cottonseed meal AL I A 3.6 3.9 4.2
Prime cottonseed meal....... T20 Lo 3.6 3.9 4.2 4.5
Cottonseed feed .............. 40 | 4.1 4.6 6.0 6.5 foeiiiiien
New process linseed meal. ... 750 ‘ ................ 3.4 3.7 4.0 4.3
0Old process linseed meal..... 640 |........ S 4.1 i 4.4 4.7 5.0
Gluten meal.................. 680 |o..iiiifiiee oas 3.8 4.1 4.4 4.7
Gluten feed................... 820 .o [ 5.0 5.4 5.8 eennnin
Distillers’ grains. ............ 660 Lo ]ieel 3.9 4.2 4.5 4.8
Union graing.................. 480 ..o 5.4 5.8 6.2 ...
Wheat middlings............. 360 5.0 B e
Wheatbran .................. 300 6.0 5.7 eeeeen e e Lo
Jersey mixed feed............ 240 7.5 8.8 |iri i e e
Oat feed 7.5 per cent protein. 150 ¢ L8 S (N O P R

* At $12 per ton, a pound of protein will cost 8 cents.

Ques. I would like to ask what kind of peas are used with
oats? _

Ans. I would sow Canada peas. Almost everything is now
sold under that name, but sometime we will know more about
the peas. Some time I am going to be able to answer the ques-
tion better. The Canada field pea is the best that you can do,
but what you will get i what Canada does not want.

Ques. Wouldn't it be practicable in growing clover to invest
in hay caps?

Ans. [ do not know. In connection with our own farm I
have hesitated to make the investment. I do not know whether
it would pay or not. Unless you are taking care of them per-
scnally the deterioration is very rapid, and the cost of handling
censiderable.

Ques. T would like to ask in relation to molasses as a feed.
Our dealer has furnished a certain balanced ration, with 24
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per cent protein, and the man working for me was feeding that
grain to his two cows. He got out of that and put in a molasses
feed of some 16 per cent protein, for a good deal less price.
He hated to make the change but he could not get the other
feed. He was surprised to find that those cows increased in
milk production.

Ans. He was probably feeding too narrow a ration before
and it needed more digestible carbohydrates.

Ques. Ts it possible in this climate to reseed alfalfa as you
have to clover? Clover runs only two years.

Ans.  Alfalfa has to be babied so much the first year that it
has never been tried as a biennial, and I much doubt whether
this could be done. We had in Houlton for three years prob-
ably the best acre of alfalfa that has ever been raised in Maine.
We tried it up there thinking that as the snow usually comes
earlier and they do not have the rainy conditions, with ice, it
would be more favorable. It went through two winters in
pretty good shape, but two vears ago there was a coating of
ice which smothered it out. I think that is the great drawback
in Maine.

Ques. If you were feeding clover and plenty of corn silage
and had home grown grain,—early oats and peas, what formula
would you recommend? What per cent of protein?

Ans.  The probabilities are that you will have to figure out
your ration. You do not want a ration much wider than one
to five. With vour home grown feeds you could probably
afford to feed a ration broader than if you purchased your feeds.
You might feed one to six. Out in Wisconsin they have been
finding it profitable to feed a very wide ration, because of the
relative cost’ of feeding stuffs. There is an enormous difference
between a physiological ration and an economical ration.

CROPPING SYSTEMS FOR MAINE DAIRY FARMS.

By L. G. Dobck, Bureau Farm Management, U. S. Dept.
Agriculture, Washington, D. C.

I might first explain to you what is meant by the “Office of
Farm Management.” Several of you probably know Prof.
Spillman. You have heard him speak in the State of Maine
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before now. He has under him about thirty men and the
majority of those men are assigned to definite districts over the
country. T have the good fortune to be one of the charter
members, T might say, of that office. I became a member of
the office when it was first started as the department of Farm
Management. Four years ago last summer I was given as my
territory New York and the New England States. At present
I have three assistants. One of them, Mr. Stanford, is spend-
ing his whole time in the State of Maine. In general our work
is to make ourselves familiar with the crops and systems of
cropping that are used in the various sections of the country,
and to study the profitable growing and use of the leading crops
of the different states. In this section with which I have to
deal, New York and the New England States, I think I can
readily point out some of the general conditions. We have
seven states here which have some of the most dense population
of any part of our country. I believe there are nine cities each
of which has more than 100,000 population. That, of course,
includes New York and Boston, with vastly more than this.
Fourteen more cities have between fifty and one hundred thou-
sand, and there are an innumerable number, as you know, of
small manufacturing towns, especially through the central and
southern part of these states. While we have this dense popu-
lation, we have at the same time a great deal of non-agricul-
tural land,—the lake regions, the mountain regions and the big
woods, leaving a comparatively small portion of agricultural
land and a comparatively large population to be fed within our
borders. From this fact it becomes necessary for us to special-
ize in our farming. We are not general farmers any more.
By our climate we are forbidden to grow a great fnany crops
which are profitably grown in other parts of the country. The
northeastern part of the United States has such a climate, top-
ography and soil that grass and trees grow and flourish most
naturally. I mean all the grass crops in general, and forest
trees as well as orchard trees. In the results of the recent fruit
show we have already had given us an example of what orchards
will do in these New England States. When it comes to Maine
especially, we have what I call four types of land. We have
first, land that is adapted to a rotation of crops, land which can
be easily plowed. It is neither too wet nor too stony to be
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worked very frequently with plows and other machinery, there-
fore adapted to frequent cultivation and a short rotation of
crops. 'The second type of land is either too moist or has too
many stones just below the surface to be good rotation land.
It is really adapted to permanent meadow, perhaps permanent
grass land. Again, we have a type of hilly, rough land which
is at its best when producing orchards or pasture grazing; and
then again we have that rough, steep land which is out of all
these other classes and suited only to wood land. Both trees
and grass have been grossly mismanaged here in New England.
I was brought up in Massachusetts and when I say anything
about New England I am including my own people. I know
what some of the mistakes are. We have been making them
for generations; by depending too much on our trees and our
grass we have got into some pretty slack habits. We have been
inclined to let any land that would grow grass grow it, and
when the grass crop got too poor to be used for anything we
let that land alone and it was gradually taken up by bushes and
trees and went back to a forest. In lots of cases this abandon-
ment was what ought to have occurred. The land ought not
to have stopped producing forest trees in the first place. On
the other hand, I know where there are tracts of land which
were good tillage fields forty years ago, which are now grown
up to pine large enough for box wood. It was good tillage
land, but by raising grass continuously and not trying to grow
other crops, in a rotation, it had gradually gone back until it
would grow nothing but bushes and trees. For our live stock
we have depended too much on this natural grass land. We
have been mowing land when it was not fit to mow. I have
ridden through or walked through hundreds of acres in New
England and in Maine which I am fully convinced are pro-
ducing only one-fifth to one-tenth part of what they might be
producing. I am afraid that selling hay was what brought
them to their present condition, and putting on nothing for what
they were taking off. With a system like that, where the land
was allowed to stay in hay indefinitely,—five, ten or fifteen years
without plowing, the grass got poorer and poorer. The best
feeding grasses run out, and the poorest, yielding the poorest
quality of feed, took their place and these gave place to weeds
after a while. It is the hardest proposition to fertilize meadows
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when allowed to stay in grass like that. I know a few farmers
in New York and New England who, by applying a little grass
seced and with continued light applications of fertilizer, par-
ticularly stable manure, are able to keep those old meadows in
good producing condition, but that is not usually the case.
When a man gets very little but grass on his farm he has but
one crop to harvest, and as a general principle in the United
States and in other countries of the world, single crop farming
has turned out to be a poor proposition. A system of single
crop farming has fallen down sooner or later, whether cotton
in the South, wheat in the middle West or some other crop.
Tt is the same with our grass farming.

Then there is another drawback. When we stick to one crop
we have all of our harvesting coming at the same time. If we
have fifty acres of tillage land and the greater part of it in
grass, we have most of the work at haying time, and but very
little the rest of the year. We have to hire a lot of labor when
labor is the highest; we have our teams overworked for a month
or six weeks, and nothing for them or the laborers to do the rest
of the vear. Not only that, but as sure as we have so much
haying as that to do, no matter how early we begin and how
good a condition the first of that hay is in, before we get to the
end or anywhere near it, we are getting poor stuff, hardly worth
hauling into the barn. T think you will agree with me that late
cut hay is pretty poor property, especially when it is to be fed
to dairy cows. The most successful dairyman in New Eng-
land, I have found every time I have visited him at that season
of the year, was well under way with his haying before the
month of June was over. Up in central Vermont I found
them getting the best of their hay into the barn before the end
of June.

There are some other results from this sort of g system.
When you grow hay you do not grow anything else; you do
not grow any grain, and if you do not grow any grain and you
are feeding dairy cows, you have to buy it. I do not believe
there is a dairyman here but understands that we must stop
buying so much grain. The day of cheap grains in the Fast
has gone, and I think it has gone forever. Not many years
ago we could buy bran, gluten meal and almost any kind of
feed we wanted at a low price, and we could afford to buy it,
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but when the price of those products is doubled, what are we
going to do? Our land must be given up or else we must make
it produce the things we need. When we buy grain, perhaps
three-fourths of what we use, I say we are nothing better than
so many traders. We are not farmers. We are like a man
running a shoe store, who is buying all his materjals, hiring
men and selling the finished product. If we were farming we
would not be satisfied unless we were growing a large part of
the material to feed our cows. T think one of the first men
who forced this on my attention when I was studying dairy
feeding in New England was Prof. Sanborn. He said he did
not so greatly regard how much he could make an individual
cow produce in milk or butter as how much he could make
a single acre produce in milk or butter. If we are going fo
call ourselves farmers we must regard what our acres will pro-
duce. A good deal of this applies to pastures the same as to
mowing lands. We have abused the pasture grasses; we have
grazed them too early, we have over-grazed them and neglected
to fertilize them, and pastures and meadows alike have suffered
from one result aside from those we have spoken of. The land
suffers in a dry season. It is getting weaker and weaker in
humus. When our meadows are not turned over, the surface
soil that should be black and deep has become shallower and
shallower every year. Our subsoils come clear to the surface.
The result is that when we strike one of our dry seasons we
have nothing in the way of a sponge to hold the moisture, and
in a very short time the drought has had a chance to take hold
of the grass, and just so long as we neglect the proper treatment
of those acres, we are going to suffer more and more from the
droughts that are bound to come to us, sooner or later, every
few seasons.

There is another thing, in relation to fertilizing. 1 know
men—and I have seen it in a great many places—who have been
making heavy applications of manure, and not applying it
very often. T find that the successful dairymen, almost every
one of them, are applying as little manure as they can put on the
land, and applying it as often as they can make it go around.
Of- course ten loads per acre will go around the farm a great
deal quicker than forty loads to the acre. Ten loads per acre
every two years are going to do a great deal more good than
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forty loads per acre once in eight years. Down in Pennsyl-
vania at the State College they carried on a series of rotation
experiments for a number of years. I do not usually quote
experimental work, but I think this bears on the question. They
had a four years’ rotation—corn, oats, wheat and hay. They
applied manure twice during the rotation, on the corn and on the
wheat. Lumping the whole four crops of the rotation to-
gether, they found that twelve tons of manure increased the
yield $2.16 a ton over what they could get when no manure
was applied. On the other hand, when they increased the
application to sixteen tons per acre they got back only $1.66 in
increased production for every ton. When they got it up to
twenty tons per acre they got only $1.44 increased production
for every ton of manure. The conclusion is very simple. The
more we increase the application of manure the less value each
ton of that manure returns to us in increased crop production.
I think there is a very legitimate explanation of that in the fact
that in the larger application a large amount is bound to be
wasted,—washed away or evaporated into the air; whereas a
much greater per cent of the smaller application is taken up by
the plant at once and utilized. I know there are many men
here who are very good farmers and very good dairymen, and
I am almost tempted to challenge about fifty per cent of them
to take me to their farms and show me conditions other than
those which are the result of too much hay and too long a time
in hay, for most of their acres. There are some of you who
are growing very good corn and clover, but I tell you there are
a great many men in the State of Maine, as there are in the
rest of the eastern states, that are depending upon timothy hay
to feed their stock. You remember what our friend from Ohio
said about timothy hay. I think that will apply here in the
State of Maine, just as well.

After being brought up on a dairy farm in Massachusetts,
and having had to work at farming a little bit once in a while,
for the last four and one-half years I have had to study a dozen
or two successful dairy farms here in New England, and I am
going to give you a few figures in relation to the stock and
crops on those farms,
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Table showing acreage of the several crops and per cemt. of
land in each crop.

APPROXIMATE No. OF PERCENT OF
ACRES (1) IN TILLAGE IN
—~ | b
FaryM OF " o J g k Eg
S . % & . w a
28 | o | 5E | g% | &% | 38
52 | E | 22 18z | E | &2 | &3
= =3 =
<2 | & | 58 &5, & ’ 88 | &3
|
JOMOS . ceveveeriescee i 40| 12 10 114 | 30 2 | 353)
Sanborn ....... ... oo 200 | 80 100 150(4)| 25 50 25
NOyes. ..o 18 4.5 4.5 9 25 25 50
Smith......ooiiiiiiiiiii i B2 22 31 30 30 40
Chittenden ...............ooiiaie 175 ¢ 58 17 100 32 10 58
Davis...oooooiiiiiiiiin ciiiiiin s 28 6 2 20 21.5 7.5 |11
Holt oo 4] 25 20 29 34 25 31
BaAd. ..o 80| 80 j........ 50 37.5 | — 62.5
Wilson......ooooiiiiiiiiiiiii 65 | 16 16(5) | 32 25 25 50
AIMOS .o 16 ... 4 11 — 25 70(3)
AVOIY iviiiiiiiiiiii e 18 2(6) j...iens 16 11 — 89
Hearward...........coooviieinnns, 60 | 14 15 30 23.3 25 50
! i

(1.) These figures are only appproximate for the acreages vary slightly from year
to year. -

(2.) Includes either Japanese or Hungaran Millett on a few farms.

(38.) On Jones and Ames farms respectively ajsmall area out of the tillage is used
for potatoes.

(4.) Includes fifty acres of pasture in wheat.

(5.) On all except Wilson farm other cereal crops than corn are used for bay or
silage. On Wilson farm they are cut for grain.

(6.) All corn raised is for silage except on the Avery farm, where corn is raised
for grain, and figures thereapply only to winter feeding.

16
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Table showing relative number of live stock and acreage.

SYSTEM. S | No. CATTLE = =

5 ] ol AP I o IR -

g Silage. Grain. §§) gé ‘ £ §"‘{3 géf)é é S

& 45 | <2 | S| A8 | <EE  fa
Jones...... Silage ‘ Purchased ..... ‘ 40 40 25 15 1.09(2) | 1.
Sanborn... Silage ....| Purchased ..... 200(3) 225 I 140 100 | 1.05 9
Noyes ..... Silage ....| Purchased ..... 18 150 11 3 .95 - 4
Smith .....|Silage ..... Purchased ..... 75 75 55 25 1 1.10 93
Chittenden!Silage ....| Purchased ..... 17 100 ; 110 251 1.40(5) B
Davis...... Silage....| Purchased ..... 28 36 25 15 .83 .9
Holt....... Silage....| Purchased ..... 74 40 70 25 .89 .42
Sadd ...... Silage....| Purchased ... .| 80 | =~ 45 - 1.77 - (6)
Wilson ....|Silage....: Raised ......... 65 60 35 121 1.56 1.28
Ames...... No silage! Purchased ..... 16 40 11 31 1.23 . 2.85
Avery..... No silage: Purchased ..... 18 - 20 - L -
Harward ..iSilage.... Raised ......... 60 1‘ 93 ‘ 25 151 1.66 v‘ 2.82

(1.) Two horses are kept for each 18 or 20 eattle on most of these farms. The horses do
not use any pasture, but must be counted in connection with the crops raised. In
reckoning tillage or pasture per animal two young cattle or five sheep are counted the
equivalent of one cow.

(2.) TIn reckoning tillage land per cow, only that used for raising feed is counted.

(3.) Figures on the Sanborn farm refer only to the part used to supply dairy feeds.

(4. On Noyes farm 32 sheep are kept in addition to the cattle, and so the surplus
pasture is partly utilized.

(5.) Considerable hay is sold annually from {he Chittenden farm.

(6.) There is no pasture on fadd farm. Cowsare stall fed the year around.

I have here some twelve farms, located all over New Eng-
land. I grouped them according to the silage, as all but two
out of this group of twelve are using corn silage. I have
taken the number of acres of tillage land, the number of
acres of pasture and the number of cattle. I have assumed
that young stock, all the way from a very small calf up.
on the average would not use up so much feed as a cow.
In getting the grass and tillage I have used the number of
acres as a unit, and taken about half the number of young
stock and added to the number of cows. On the first farm
there were 1.09 acres of tillage per animal, and one acre of
pasture. Some of the young stock were getting a great deal
more pasture and not nearly as much stall feed as the cows.
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The acres of tillage per animal on the different farms ran from
83 up to 1.77. 'There are important points regarding the num-
ber of animals and the acres utilized. On the first farm, about
one-third of the land was in grass. The number of acres re-
quired to keep a cow was quite low, only a little over one acre.
At the same time the hay was down to about one-third the total
tillage of the farm, instead of being nine-tenths as it is on many
farms. The second farm had a low number of acres, just a
little over an acre per cow, and at the same time there is only
25 per cent of that tillage land devoted to the ordinary hay
crops, grass and clover. Of course some of the cereal crops
are used as hay, but they form another stage in the rotation,
and save all danger of letting the land stay in ordinary hay
crops until it gets low in production. The important point is
that wherever we find a high acreage required to feed a cow,
for instance, 1.77 acres, there is something that breaks up this
proportion of hay to other crops, either making the hay crop
larger or cutting out the possibility of rotation, or causing a
low yield in some way. The fifth farm has 58 per cent of the
land devoted to hay crops. This runs more to hay than the
other farms and it takes more acreage to feed a cow. On the
farm where it took 1.77 acres to feed a cow, the land was such
that the farmer was unable to rotate. That fact caused him
to require more acres to feed a cow than were required on the
other farms. About half his land was good corn land. The
rest of it was too clayey and damp to grow corn on, and he
was forced into keeping it continually in hay. The result was
that his corn yields and his hay yields were lower than on any
of the other farms, and it required a larger acreage to feed a
cow. On the last farm the acreage runs up to 1.66 to feed a
cow. This is caused by an entirely different fact. This man
has been growing not only all the hay and roughage but almost
all the grain he has fed, on sixty acres of tillage land. He had
fourteen acres of corn, fifteen acres of peas and oats and thirty
acres in hay. (The other acre he kept for his own use.) Only
fifty per cent of his land was in hay, and he was producing
almost all his grain. He kept during last winter forty head of
cattle and three horses. Of those cattle about twenty-five were
mature animals, including a pair of oxen and a bull. The rest
were young stock, of various ages. He raised corn silage, hay,
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and pea and oat grain, and he purchased between seven and
eight hundred pounds of concentrated grain,—cottonseed meal
or linseed meal; and when spring came he was obliged to buy
three or four tons of hay to finish out the feed for his horses.
The drought the year before had cut down his hay. The oats
and peas he allowed to ripen for the most part, harvested and
threshed for grain. Fifteen acres were sown to mixed clover
and timothy for hay, and of course this hay stands for two
years, giving thirty acres of hay; so that twenty-three per cent
of the land was in corn, twenty-five per cent in oats and peas
and fifty per cent in ordinary hay crops, and his purchased
materials were cut down to a minimum. You may question
whether he is making anything by raising that grain to feed.
I have a few figures here, but I will not attempt to read many
of them. They are the report of the labor distribution which
was made up from a very careful record for every day in the
year, showing where every hour’s work went, on to what field
and for what purpose. In his 12%4-acre field of corn, which
comprised the larger portion of his corn for that year, the cost
in labor was kept absolutely and so far as possible the cost of
other materials,—fertilizers, seed, etc. A little of this corn was
husked and a little fed green but the most of it was put into the
silo. The total value, estimating that cut green at $3 per ton
and the ensilage corn at $5, amounted to $534.50, and it cost
him to produce it, taking the cost per hour for a man, 11%
cents, for a horse 10%4 cents and for an ox 6 cents, $334.26.
He had a profit of $200.24 or $16.32 per acre on his corn crop,
and if he is doing as most dairymen hope to do he ought to make
an equal profit on feeding it to his dairy cows and selling the
dairy products. If an ordinary man can make a profit on buy-
ing material and feeding it to the dairy cow, isn’t he making a
profit twice over if he grows the feed and makes a profit on
that? T believe we are then getting what we can call farming,
not mere manufacturing of dairy products. His other crop to
which T wish to call attention is the oats and peas. The entire
cost of producing the 1434 acres was $328.14. The estimated
value of the feed and of the straw was $534.30. This gave him
a profit of $200.16 or $13.96 an acre. There, again, if he made
a profit on raising the crop he certainly ought to be credited
with being able to make a profit in feeding it. There are of
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course a great many objections to raising many of tuese grain
crops and threshing them. This man had a small gasolene
engine and a small thresher, and as he harvested the grain he
threshed it with his own crew and the principal cost was the
gasolene. When it comes to milling he has a neighbor who has
a feed mill, and by co-operating with this neighbor, and using
the gasolene engine and the feed mill they are able to grind
the feed for the cattle to eat. Most of the study I have made
of these farms has been published. Probably many of you have
received a copy of Farmers’ Bulletin No: 337 from the United
States Department of Agriculture, which treats upon this sub-
ject.

If we are to keep on in the dairy industry we must either have
good grazing to pasture our cows, or we must raise the feed on
which to feed them in the barn or in the field. The following
chart shows the principal crops I find heing used on New Eng-
land dairy farms, to feed dairy cows. They include corn, mixed
grains of various kinds, the millets and the clovers.

Table of amount of seed and dates of planting and harvesting
for latitude of Concord, N. H.

. 5
- N
g 5 ; = .
= & . o’g o w.g? P el
S o 24 2ol 2Rws
g8 = =ST%E Eo=
<%= AR Aks g SE=E7RS)
(6755 & + DN 12 qts..|May 18-25 ..... August10 ..... Sept. 10.
,(Oats ...................... 1bu..|April 25 .....
Mixed! Peas. voveeeriiniinnean., lbu.. to July5......... July 25.
Barley 13 bu.May10 ......
Barley alone 3bu..Julyl........ Sept. 1......... Sept. 20.
Winter Rye......oooviiiiiiniinan, 3bu..|{Sept. 1-20...... May20........ June 10.
Winter Wheat ........... 2 bu.
Mixed Sept. 1-20.... ~lJune 20........ July 1-5.
Winter Vetch............ 4 bu.
Japanese Millett.................. 30 lbs.|June 1-30...... July 5-30 ...... August 1-30.
July 20 ....
Hungarian Millett................ 30 Ibs.{June 1-30...... August 1-30.
August 20 .
April 10-30
(03103 = 12 lbs. June 15........ June 25-30.
August 1-25

The dates given are for a normal season. For points to the North
or South of Concord, or in higher altitudes some allowance would need
to be made, but the differences will be rather slight,
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This chart is made up from pretty careful observation of the
dates of planting and harvesting for about the latitude of Con-
cord, N. H. Of course for this section we have to allow plant-
ing a little later in the spring, for most crops. On several of
these farms which I find doing so well, some system of feeding
is being adhered to very closely. On the Holt farm in Con-
necticut, with 74 acres in tillage, they are keeping 70 cows and
some 25 young stock. The grain on that farm was almost
wholly purchased, although last year a considerable amount of
corn was raised. That man was following one of the most
successful methods of feeding I have seen in these seven states.
He harrows his ground as soon as he can get his corn harvested
for the silo and sows rye at once. In a normal fall he will be
able to get a sufficient stand so that it will go through the winter
in good shape. In the spring as soon as he is able to drive a
team over the land he starts out with a smoothing harrow and
harrows it, regardless of the condition of the rye, sowing clover

. before the last trip of the harrow. The rye is allowed to grow
up and is cut for hay or some of it is allowed to ripen for grain,
and after that he is very frequently able to get a good growth
of clover hay the same season. The following season he is
able to get two crops, and in a moist season three crops. This
is in Connecticut, where the first cutting of clover may be inside
the 10th of June.

I think the second most successful seeding that I have dis-
covered for clover is that which several of these farmers are
using,—seeding in their corn at the last cultivation, in mid-"
summer. In Maine I know a great many men are successful
in seeding with oats; but as you get into dryer sections (and
I am afraid the southwestérn part of Maine will suffer from
the same cause), through central and southern New England
it is pretty risky to seed clover and timothy with oats. OQats
are too likely to fall down or take so much of the moisture out
of the soil that there is too little left to give the clover and
timothy any kind of a chance. They burn up in midsummer.
If we are going to feed our dairy cows mostly in the barn we
have a considerable number of crops to fill in the gaps,—corn,
clover, oats and peas, and perhaps barley. Rye, of course, sown
early in the fall, will give the earliest green feed possible in the
spring ; perhaps peas and oats, or clover sowed the year previ-
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ous, will give green feed immediately following. I do not think
from my observation of these farms that the soiling system
throughout is as economical as the summer silo, with plenty of
clover hay and pasturage; but there are plenty of dairymen
who must have something green to fill the gaps and this table
suggests the crops used for this purpose. Until recently I had
seen no rape grown in New England, but within the last season
1 have seen some which was very successful. It was grown
for sheep, but would have been also satisfactory for late fall
feed for any live stock. It was drilled in with the corn,—used
the same way it is used in some of the western states, as Michi-
gan and Wisconsin.

In the handling of New England pastures, stock are turned
out hefore the grass gets a good start and more cattle are kept
on them than can be maintained, necessitating some barnyard
feeding. If the green parts are kept too closely grazed the
plants will grow very slowly. In spite of this fact, the great
majority of eastern farmers consider it bad for a pasture to
let the grass get a good start. The excellent stand obtained in
southern pastures where the grass is allowed to get a good start
before being grazed, shows that this statement does not hold
true. Men in the southern states do not consider that the
cattle do not do as well when the grass gets tall. The best stock-
men have learned by experience that whenever the grass gets
too tall it is easy to mow it and let it lie on the ground as a
mulch. Many believe that by close cropping the weeds will be
kept out; but that overgrazing causes the weeds to become more
abundant, has been definitely proven. In California as the
result of over-grazing the grass plants were destroyed. With
the advent of a more favorable season the weeds took the place
of the grass plants which had been killed. This has occurred
in eastern New York and New England. Grass plants are be-
ing killed, and as soon zs we get a good moist season the weeds
will come in and take their places. It is very essential that
steps be taken to improve these pastures. This can be done
by better systems in order to prevent too early grazing, by cul-
tivation andl by reseeding and fertilizing, and the reduction of
weeds.

The question of fertilizer requires more or less experimenta-
tion. In some pastures it is easy to put on a light topdressing
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of barnyard manure. I know of farmers who have done this
with marked success both in keeping up permanent grass lands
and permanent pastures. Brushing it into the sod with a bush
harrow is closely parallel, also the system followed in England,
in using what is known as the chain harrow.

Ques. In the tables, do the costs you have figured on the
two crops on the Harward farm include anything beyond the
labor?

Ans.  They include every bit of horse, ox and man labor and
a certain proportion of the manure that had been applied that
year or the previous year, assuming that the first year takes 6o
per cent, the second year 25 and so on.

Mg, Peck in our office who is studying farm records has kept
the records of this man for every crop that he has grown. He
began a vear ago in October, and so we had a year’s record
completed and could get a fair estimate of the cost of producing
those crops.

Ques. Where clover is sown in the corn, how do you get a
rotation of crops?

Ans. The men who are using clover in the corn are not the
same men who are using pea and oat grain, ground, for feed.
The former were getting out of the small grains. It was a
rotation of corn followed by two years of hay, the first year
clover and the second mixed hay. As a rule that gave rather
a larger proportion of hay and cut out the small grains
entirely. In the case of this Harward farm, they have been
successful in seeding clover with the peas and oats, probably
having less difficulty than with oats alone. So far as moisture
15 concerned, on another farm in the northwestern corner of
Connecticut, where it is usually too dry to get a good stand of
clover in that way, they have been getting a good stand by seed-
ing alone in midsummer, disking the land thoroughly and har-
rowing the clover seed in. In that latitude it is usually safe
to-sow clover until about the 2oth of August, and a stand will
be obtained that will last through the spring. As we get farther
north things seem to fit in very fortunately, as there you can
seed with oats. In a cooler, moister region it would not be so
easy to sow clover in midsummer, and have it survive the
winter. The principal difficulty on most of our New FEngland
soils is to make clover grow. In many cases I think what we
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need more than anything else is lime. A great many soils are
not of limestone origin and have no supply of lime. I have
seen plenty of pieces where the potato crop had been fertilized
with a fertilizer running heavy in potash and in the clover crop
you can see the line showing where the potash was applied.
One of these men whose farm is carrying a cow to .05 of an
acre, started in with thirty acres of tillage land which would
not carry six cows and a pair of cattle. He got it up where it
was carrving about twenty-eight head of cattle and three horses.
He had used in the first round of his rotation plenty of potash
fertilizer, helping him to get a good stand of clover. After
that he used very little fertilizer except that produced on his
dairy farm.

Ques. Did he use lime?

Ans. 'This man did not use lime. He had used potash which
had evidently given him the same results. The experience of
the farmers seems to show that either one remedies to a con-
siderable extent the condition of the soil which forbids clover
to grow.

Ques. Wouldn’t a good many of those worn-out pastures
which you have shown us reseed themselves by letting them go
ungrazed? *

Ans. There is a good chance that they would. There are
several things to be tried,—perhaps resting them even for the
first month of the season would help a good deal. We want to
get in touch with a few farmers who are willing to try a few
inexpensive experiments of that kind.
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ANNUAL BANQUET.

On Thursday evening, December 2nd, the eighth annual ban-
quet of the Maine Dairymen’s Association was served, at the
Grange Hall. This was a very interesting and enjoyable occa-
sion. The attractive menu, the fine music by Towne's Orches-
tra and the entertaining selections and responses to toasts were

fully appreciated.

PROGRAM.
Music,
Invocation,
Janquet,
New England Farmers of Today,
The Future of Fruit Growing in Maine,
Reading,
Selection,
Our State,
My State,
Reading,
Sure Cure for a Kicking Cow,
Selection,
Scmerset County's Debt to the Cow,
New England Farmers of the Future,
Reading,
The Possibilities of Somerset County,

Towne’s Orchestra
Rev. F. A. Leitch

Prof. J. W. Sanborn
Dr. G. M. Twitchell
Mrs. Maud L. Jewett
Orchestra

R. T. Patten

Lowell Roudebush
Alrs. C. E. Tripp

C. E. Tripp
Orchestra

G. W. Gower

L. G. Dodge

Mrs. Maud L. Jewett
E. N. Merrill
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FRIDAY, DECEMBER 3.

SEED IMPROVEMENT WORK.
By Dr. G. M. TwrrcHeLL, Auburn.

In all work in connection with agriculture there must be an
individual standard, as well as a general standard. The dis-
cussion of the past few davs, it seems to me, has impressed upon
us one lesson,—that there is no arbitrary law which can be
applied to all and under which every man must work in order
to succeed. but there is a flexibility which allows of individual
methods, and results may be obtained equally with different
individuals, following different paths leading to the same end.
In this matter of corn improvement, so vital to the agriculture
of the State, T think this same rule will hold. I do not come
to you this morning to indicate any fixed principle, from my
little experience, but rather, if possible, to stimulate a deeper
irterest in the matter of individual work for the increase of the
acres and of the crop. and the improvement of the seed. We
know that in all the lines of stock husbandry and of crop pro-
duction there must be on the part of the individual a good firm
hold upon his conception of what he wants to do, or there is
sure to come a deterioration in his sced or in his stock, or in
the individual production on the part of his animals. It seems
to me that there is no crop grown which is so susceptible to
improvement as corn, so ready to vield and yet so tenacious to
revert when man lets go of his work.

I want to talk with vou a little while along the line ot a simple
experiment which I have been trying this past season, following
the work of last year. Not that I have accomplished any results
that are marked, not that I have been able to reach the yield that
has been obtained in many other cases, but simply because it
seems to me this little chart offers some suggestions which will
not be amiss to the average grower. The greatest loss to us
in any line of work comes from the skips, whether in stock hus-
bandry or in crop production, and just in proportion as we are
able to reduce these to the minimum, to that extent we shall be
able to increase the yield. So in this matter of corn growing
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the first thing we are to look out for is the germinating power
of the seed. This little chart represents one-eighth of an acre
of land where I tried a ten-ear test to determine first of all the
germinating power and then some other factors. I plowed the
land in the fall, worked it thoroughly in the spring, put on one
cord of good, well rotted barn dressing and disked that in as
thoroughly as I thought was necessary. I tried to give it a
good, thorough working, and then used high grade corn fer-
tilizer, at the rate of 500 pounds to the acre, in the drill, planting
220 kernels to the row. I used the seed grown by me last year

Flint Corn Experiment Plot.

220 kernels planted in each row.

1 2 3 4 5 0 7 8 9 10 11

! I

Total weight of ears
from each row... 731bs. 80 93 8 8 821 8 73 72 68

— — — - portions detasselled, weights as follows—38 1bs.-45-47-46-36-434~45-38-38-35.
tassels left, weights 85 1bs.-35-46-39~14-89-40-35-34-33.
F¥ield germinating test for each row 195-205-205-207-204-209-207-178-213-197.
Eleventh row was planted with 22 kernels from each of the ten ears. The figures on
the right of the vertical line represent the yield in pounds from the several plantings.
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with one exception. The row marked No. 1 was sent me by
Mr. Winn of Falmouth a year ago last spring. This last year
he sent me another lot, from which I planted row No. 2, the
same variety of corn as No. 1. This was twelve days later in
maturing. The other was the same variety but I had grown
it one year, indicating the susceptibility of corn to its environ-
ment. In talking with Prof. Woods he called my attention to
the seed sweet corn which had been grown in Franklin County
for the last few years, by the Station, for seed purposes; and
while it proved superior to that furnished for seed by the fac-
tories, when it was moved over into Androscoggin County the
crop was inferior in quality to that which they were then grow-
ing, thus confirming, I think, the statement which has been
made. What does this suggest? It suggests, it seems to me,
that every grower of corn should depend upon what he has
rather than outside seed for the building up of an established
strain, and that it should not be outcrossed but inbred; that
from the selection of the seed that is adapted to your environ-
ment you will in the years find the best results. No man who
has been following this work for a term of years, greater or
less, but has himself in his own seed that which will give him
better results than can be obtained, without considerable extra
care and labor, from seed procured from outside.

Then comes the question of germination. I would like to
urge a germination test in advance of seeding, but I know that
the cares and duties of the farmer are such that a great many
would shrink from attempting this. The figures which T have
here give you the results from each row in the ten-ear row
test. You will see it varies from 178 to 213 stalks out of a
possible 220 shoots.

There is another suggestion as to the importance of making
tests in advance. When we come to consider the possible value
of the corn crop then we will go to making these tests before
we go into the field, in order to determine where the seed can
be obtained from our own lots which will give us best results.
This seed has been pretty carefully selected by individuals.
No. 3 is seed of Ordway’s Improved, that variety coming from
northern Massachusetts, the same grown by the boys last year
in competing for the prizes and which is later in maturing than
any other I grew by surely fifteen days. I did not test this
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for germination prior to'planting: I just put it into the field.

No. 4 is an ear of corn I got from Mr. Clark of Levant;
No. 5, Early Canada; No. 8 was an ear of corn that came from
Mr. Guptil of Carroll, and No. 10 was the same as No. 4.
That suggests as the next proposition that alongside of our
1egular field work we make some ear tests. If you remember
the work done in Wisconsin a few years ago, where ten ears
were taken out of a lot selected for seed in a good field and
planted, you will recall that there was a variation in the yield
of 12 per cent and that selecting their seed year by year from
the row which gave them the best average—not the largest ears
but the best average—in five years’ time they reduced that vari-
ation to less than two per cent, indicating the line of work which
may be followed and which will eliminate these misses which
1 say are the chief cause of lack of profit to the owner at the
end of the season. They also raised the yield twelve bushels
per acre. There were eleven rows in the plot. I made ten-ear
tests and the eleventh row is made up of twenty-two kernels
from each of the ten ears.

That field was cultivated thoroughly. The 8th day of July
we had a hail storm lasting two hours or more and when I got
into the field the corn was lying on the ground and was com-
pletely shredded, so that following this there came an enormous
development of suckers. Of course that was inevitable. But
T want to suggest as another step in this work of seed develop-
ment the breaking out of all suckers from July 4th on through
the season, and the cutting out of all weak or impaired stalks
and of course all diseased stalks, and later in the season, the
breaking off early of all immature ears. I think these little
steps will have a great deal to do with the development of the
corn for seed. If you are able to get one ear well developed
and of good size, a good step forward has been made in this
matter of seed production. It is seed, and seed only, we want
from this ten-ear row plat. .

After the cultivation and the removal of suckers came the
detasseling of one-half of each of the ten rows. The dotted
lines show the detasseled portions. Through the center of all
the rows, excepting No. 4, there was a slight variation, increas-
ing to quite a per cent in favor of the detasseled portions, indi-
cating that the relief given to the stalk in the development of
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its pollen gave additional strength and vigor in the development
of the ear. 'There was another fact I noted,—that each detas-
seled portion gave also a much smaller per cent of immature
ears than the remainder. Of course one swallow does not
make a summer and this season has been a peculiar one for
corn development. T do not care to state anything as clearly
indicated, only offer these as suggestions. These were all de-
tasseled before the pollen had become clearly defined. The
total vield of the several rows is 879 pounds. This was from
ar. eighth of an acre. T believe that in this simple little way we
can not only establish new varieties of seed corn, but without
attempting the detasseling, simply by the removal of the im-
mature, weak and puny stalks, also those non-bearing and those
which show any signs of disease, we can very materially relieve
the field and increase the crop-producing power thereof, adding
to the size and adding also to the vigor and vitality of the stalk.
How closely we are to breed to types I do not know and will
not say. How much is involved in the problem as presented
vesterday by Prof. Sanborn is a question to be determined, per-
haps, by future experiments; but this much I think is true,—
that every man can fix his own type. The susceptibility of
corn, the readiness with which it responds, is something remark-
able. Among the many varieties of corn grown today in the
northern portion of this country is one which has become quite
popular in sections of New York, New Hampshire and Ver-
mont, called the Longfellow. It is an eight-rowed corn, with
large, long ear and well defined kernels. A gentleman in New
Hampshire secured some seed from Mr. Longfellow five vears
ago last fall. He planted it and got one ear of twelve-rowed
corn. That ear he planted on the other side of the woods half
a mile from his corn piece, and for the last two vears he has
not seen an eight-rowed ear in this field. He has today a six-
teen-rowed field of corn which is straight Longfellow, no new
seed being introduced. It has simply been developed by selec-
tion, showing how quickly corn will respond to environment.
That corn was changed first from eight to twelve-rowed and
then from twelve to sixteen, by selection. That indicates that
we can do just about what we like with our corn; we can in-
crease its size, hasten its development, hasten also the maturity,
and change it over by taking the freaks and using them as a
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basis for seed. I have not felt that it was best to press this
matter of special type too far. I think there are some possible
dangers in attempting to fix a type which shall be adopted by
each and every grower, but there is a general type towards
which we may well be reaching. The percentage of waste is
too large in our ordinary corn. The ears should be very nearly
as large at the tip as at the base. In the Early Canada, which
is one of our smallest varieties, with the smallest cob, and which
has been one of our best varieties, being a ninety-day corn, we
are reducing its size year by year, it seems to me, through the
failure to appreciate the importance of increasing the tvpe and
fixing that type in our work of selection.

These few suggestions 1 throw out to you today as simply
the outcome of my study of the question during the past year
in that little plot. I want to say to you who are interested in
corn growing that I have never attempted anything in my life
that has brought me so much satisfaction and furnished me so
many suggestions for thought as has that little piece of corn.
It has been brim full of meat for me during the past season.
There has been an immense amount of satisfaction in watching
its development and studying the conditions which have led up
to these results. I do not present them as anything remarkable
in the least, but simply as a basis for thought. I want to urge
upon every one who is growing corn that you set apart on one
side of the field at least enough land for a ten-row test. Take
ten ears of corn from your seed, selecting the kernels from the
center and leaving an inch on the tip and an inch on the butt
and using only the well defined and perfect kernels. Then keep
track of it through the season. When harvesting time comes
weigh each row by itself and select the seed for the succeeding
year from the row which gives you the best average. 1 found
that one of the largest and best ears [ grew came from a row
which was sadly deficient. I shall take my seed from row six
which gave me the least number of waste ears. That row will
furnish the basis of my work the coming season. I urge this
experimentation along these lines as a source of satisfaction
and pleasure, a means of increasing the vield per acre and insur-
ing every man a quality of seed which I think will give him
better results than can be obtained in any other way. I know
of a seed house doing some business in the State of Maine,
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which has bought seed from a large number of acres grown in
Massachusetts. This is a section where the soil is light and
sandy and the conditions ideal for corn growing, and yet if that
seed is brought to Maine in 1910 there will be danger of alto-
gether too many failures. I do not think you can transport
seed that distance without loss. Better by far choose what has
been developed in a latitude as far north as we are, if not a
little farther. Better bring it ten miles to the south than ten
miles to the north, for I think that even within those ten miles
you will get variations that will be marked. Better still, take
what you have and improve it. Having no seed for sale, I can
speak thus freely without fear of being misunderstood.

Ques. Did you plant your seed in rows or in hills?

Ans. I planted nine inches apart in drills, three and one-half
feet in the row. This would give 16,450 stalks to the acre if
every one germinated. To secure the maximum germination of
good, rugged stalks is the secret of good corn growing.

Ques. Would your experiment indicate that it might be
worth our while to detassel our fields of corn?

Ans. T would not detassel except for breeding purposes but
I surely would detassel the small and imperfectly shaped or dis-
eased stalks so that they would not fertilize others. If we
want tb make any crosses in breeding, we detassel that we may
make them direct and know just what we are doing. Along-
side of every corn fleld, if not away by itself, there should be
a ten-row ear test in 1970 from which to select seed for 1911.

ADJOURNED BUSINESS MEETING.

The business meeting of the Maine Dairymen’s Association
was called to order at 10.30 A. M., according to adjournment.
The treasurer, R. Alden, reported as follows:

Dec. 10, 1908, amount on hand..... e $87 72
Nov. 23, 1909, received of Leon S. Merrill,
SECTELATY v vt eveircnne e iiianueen e, 62 00

17
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Dec. 22, 1908, paid F. S. Adams, expenses
attending meeting of Commission on

Country Life, at Boston, Dec. 18...... $14 77
Nov. 23, 1909, paid for printed matter. ... 2 50
17 27
Cashonhand ..................... $132 45

This report was accepted. Officers were elected as follows:
President, W. G. Hunton, Readfield; vice president, I.. E, Mc-
Intire, East Waterford; secretary, Leon S. Merrill, Solon;
treasurer, R. Alden, Winthrop; trustee, W. K. Hamlin, South
Waterford; member of advisory council of Experment Sta-
tion, R. Alden.

Voted, That the executive committee be empowered to appoint
the corresponding secretaries for the coming year.

The Association expressed its appreciation for the services
of the retiring president during the long term of years in which
he had acted as its official head, by a rising vote.

The Committee on Resolutions presented the following, which
were taken up in detail, discussed and finally adopted by the
Association :

In recognition of the splendid work that has been and still is
being done by the Maine College of Agriculture, and of the fact
that at present the animal industry department is limited in its
usefulness by barns and outbuildings that are neither convenient
nor of suitable size for carrying on its work educationally or
commercially to the greatest advantage to the students or profit
to the State; therefore, be it

Resolved, That the Maine Dairymen’s Association recommend
that the State be asked at the next session of the legislature to
make an appropriation sufficient to remove the present barns
to a more satisfactory location and to erect an additional barn
suitable for the purposes of the College and the State.

Resolved, That the Maine State Dairymen’s Association ap- -
preciates the needs as set forth in the above resolution and
directs a committee of three to be appointed by the incoming
president to confer with the trustees of the University and urge
the importance of this request, and respectfully ask the trustees
to make such removal and addition to the equipment of the
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department of dairy husbandry from existing funds, and said
committee are hereby instructed to present a full and complete
report, with recommendations if necessary, to the next meeting
of the Association.

Whereas, the herd records of the four great dairy breeds are
not on deposit at any public place within the State, and

Whereas, the Maine Agricultural Experiment Station has
offered to act as a repository for said records in its library, and
agrees to properly shelve, catalogue and keep these records so
that they will be available to all members of this Association,
be it

Resolved, That a committee of three, of which the Director
of the Maine Agricultural Experiment Station shall be the sec-
retary, shall be appointed by the incoming president of the Asso-
ciation, and be it further

Resolved, That this committee is hereby instructed to use
every endeavor to obtain these records and deposit them with
the Experiment Station, and that if it is found necessary they
are hereby empowered to expend not to exceed one hundred dol-
lars from the treasury of the Association for this purpose.

Whereas, the State has purchased for the use of the Maine
Agricultural Experiment Station in the town of Monmouth, a
farm to be used for carrying out experiments in orcharding and
with corn and other farm crops, and

Whereas, it is very desirable that this farm be frequently
visited by the citizens of the State in order that they may get
the fullest benefit from the experiments which are to be carried
out there, be it :

Resolved, That the State Dairymen’s Association assembled
in annual convention at Skowhegan, respectfully ask that the
Maine Central Railroad establish a flag station at the crossing
where the railroad crosses the highway at Highmoor Farm.
The secretary is hereby directed to send a copy of these reso-
lutions to the officials of the Maine Central Railroad.

Resolved, That this Association listened with great interest
to the outline of suggested work in breeding as presented by the
Director of the Station in his address on Thursday morning,
and that a committee consisting of Rutillus Alden, William G.
Hunton and Frank S. Adams are hereby instructed to take the
whole matter of this address and the recommendation for under-



260 AGRICULTURE OF MAINE.

taking breeding and other investigations in dairy husbandry
by the Maine Agricultural Experiment Station into considera-
tion and to prepare a report as to providing ways and means
for consideration at the next annual meeting of the Association.

Whereas, there seems to he some uncertainty in the minds of
the excutive committee of the Association relative to their
powers and duties regarding the holding of the annual con-
ference, be it

Resolved, That the executive committee are hereby empow-
ered to call the annual conference at such time and place as
may be mutually agreed upon by them and the Commissioner
of Agriculture.

Beause of the increasing importance of this conference and
the business that must come before it, be it

Resolved, That the new departure of holding the meeting
until Friday noon is approved, and the executive committee are
instructed to have the next convention of the same length as
the present one, if it shall seem desirable to them when they
come to arrange the program. But they are instructed to
arrange the program so that the business may be introduced
during the sessions and the election of officers shall occur on
Thursday.

Whereas, it seems likely that Congress at its next session will
have before it amendments to the present law regulating the
sale of butter substitutes, be it

Resolved, That the incoming president of this Association is
hereby instructed to appoint a committee of three who shall by
correspondence or otherwise keep the Maine delegation in Con-
gress informed of the bearing of such proposed legislation upon
the dairy interests of this State, and they are hereby instructed
to do everything and use every honorable means to aid legis-
lation favorable to and to prevent legislation hostile to the dairy
interests of Maine.

The following resolutions from the Maine Creamerymen’s
Association were presented to the Association and approved:

Whereas, the duty on butter, at six cents per pound, seems
to the subscribers a fair and reasonable rate, and whereas the
duty on cream at five cents per gallon is utterly inconsistent
with the duty on butter, for the reason that four to five pounds
of butter may be manufactured from each gallon of cream,
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thereby practically reducing the duty on butter to one cent or
one and one-fourth cents per pound; be it
Resolved, That the tariff on cream should be immediately
revised, making it consistent with the present rate on butter.
Resolved, That the Maine Dairymen’s Association be request-
ed to act in co-operation with the Maine Creamerymen’s Asso-
ciation in an attempt to secure such revision of the tariff on
cream as will make it consistent with the present tariff on butter.
E. L. BRADFORD,
E. E. Harris,
L. E. Brown,
Com. on Resolutions, Maine Creamerymen’s Association.

This Association is again called to record the death of one
of its founders, Lemuel W. Dyer of Cumberland Center. Early
in life he identified himself with the agricultural interest of the
State and made a success of private dairying. He was the first
secretary of this Association and served in that capacity faith-
fully and effectually for nine years. Be it, therefore,

Resolved, That his memory and good work will ever be re-
membered by the members of this organization for the results
that they have helped to accomplish.

Whereas, the success of this convention has been greatly
furthered by the assistance given by the local committee of the
board of trade and the grange, the railroads,» the Canadian
Express Compdny, the press, and by Mr. E. E. Harris, man-
ager of the Skowhegan Jersey Creamery, be it

Resolved, That the thanks of the Association are hereby ten-
dered to the above named organizations and individuals.

Cuas. D. Woobs,
A. F. Trrton,
L. E. McINTIRE,
Com. on Resolutions.

The following committee of three, to assist in obtaining legis-
lation favorable to the dairy interests of the State, in accordance
with the resolve in relation to this matter, was appointed by the
president: F. S. Adams, J. D. McEdwards, R. W. Redman.

This committee was also directed to vigorously push the matter
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of the revision of the tariff on cream as set forth in the resolve
presented by the Maine Creamerymen’s Association.

A committee to confer with the trustees of the University of
Maine in relation to the matter of the removal of the present
barns and the erection of an additional one, in accordance with
the first two resolutions, was appointed by the president as fol-
lows: L. E. Mclntire, John Pease, L. S. Merrill.

A committee to obtain the herd records of the four great
dairy breeds and deposit them with the Experiment Station, as
provided in the third resolution, was appointed by the chair as
follows: C. D. Woods, C. L. Jones, P. A, Campbell.

The following recommendation by the committee on arrange-
ments for a corn contest to be held in connection with the Dairy
Conference in 1909, was adopted by the Association: “We
believe that the work undertaken by the Maine Dairymen’s
Association in the interest of the corn plant is an important one
and would recommend that its efforts should be increased year
after year in this direction, and that the amount of premiums
offered for 1910 should be somewhat larger than those offered
for the present year.”

I7oted, That the executive committee, if in their wisdom they
deem it expedient, shall at the next session of this conference
renew the recommendation contained in the report of the sec-
retary in regard to taking action to secure at the next session
of the legislature, an appropriation of $1,000 annually for the
support of the Maine Dairymen’s Associatio.

Voted, That the matter of providing for a permanent mem-
bership of the Association, as presented for consideration by
the secretary in his report, with the changes of constitution, the
membership fees and everything else that may be involved, be
referred to the executive committee to report a definite pro-
gram of action to this Association at its next annual convention.

Voted, That all officers of the Association and all committees
hereafter appointed shall make a written report of their work
in detail at the next annual session.

Voted, That the executive committee be instructed to take up
the matter of the exhibit of dairy animals and dairy products
with the secretaries of the fairs, and insist upon proper recog-
nition at our coming agricultural fairs, both in manner of ex-~
hibit and in awarding of prizes.
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Voted, That the executive committee be authorized to offer
such premiums as in their judgment they deem best for judging
contests in all of the products exhibited at our annual meeting.

Voted, That the executive committee be instructed to investi-
gate, between now and the next convention, the question of the
affiliation of the various organizations of the State having allied
interests with the Maine Dairymen’s Association, and see if
there is not some method that seems to them practicable where-
by this can be accomplished. '

Corresponding secretaries were appointed by the executive
committee as follows: Androscoggin County, C. E. Millett,
West Minot; Aroostook County, Ira J. Porter, Houlton; Cum-
berland County, John P. Buckley, Stroudwater ; Franklin Coun-
ty, Joseph H. Merrill, Farmington Falls; Hancock County,
Norris L. Heath, West Penobscot; Kennebec County, Chas. S.
Pope, Manchester ; Lincoln County, John M. Winslow, Noble-
boro; Oxford County, F. H. Morse, South Waterford ; Penob-
scot County, C. L. Jones, Corinna; Piscataquis County, F. W.
Leland, East Sangerville; Sagadahoc County, Frank S. Adams,
Bowdoinham ; Somerset County, A. P. Howes, Palmyra ; Waldo
County, E. C. Dow, Belfast; York County, John Pease, Cornish.
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REPORT OF DAIRY DIVISION.

By Lron S. MERRILL, Dairy Instructor.

To the Hon. A. W. Gilman, Commissioner of Agriculture:

I herewith respectfully submit the report of the Dairy Divis-
ion for the year 1909.

It has been an exceedingly busy year not only along lines
already being carried on, but in the organization and direction
of new work authorized by the last legislature, and which by
your orders was assigned to this division; the new work
referred to being the investigation of dairy products, the en-
forcement of the dairy laws, gathering of agricultural statis-
tics, and seed and plant improvement. The large number of
additional duties devolving upon the Dairy Division necessi-
tated (as was contemplated by the legislature) the immediate
employment of assistants in addition to those already connected
with the Department, so that the Dairy Division force as at
present constituted, in addition to the Dairy Instructor, is as
follows

Mr. P. F. Skofield of Houlton, Assistant Dairy Instructor in
charge of field work, investigation of dairy products and en-
forcement of dairy laws; Mr. R. W. Redman of Corinna, Assist-
ant Dairy Instructor in charge of Cow Test and Breeders’ Asso-
ciations ; and Mr. E. W. Johnson, chemist in the State Labora-
tory of Hygiene. Acting upon your advice the assistants con-
nected with this division have each been assigned to special
duties as stated above.

In discussing the work of the Dairy Division the different
lines will be taken up under their respective headings and as

it appears to the writer of this report, in the order of their
importance.
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COW TEST ASSOCIATIONS.

It is with pleasure that the Dairy Instructor can report the
organization of two new dairy testing associations during the
past year and that the ones already organized are still continu-
ing to do splendid service for the members and the communi-
ties in which they are located. The members are manifesting
great interest in associated effort and we have evidence that
they have profited very largely from it. Many of the unprofit-
able cows have been sold and those put in their places are
returning to the owner a reasonable profit. The results coming
from the cow test associations are only beginning to be felt,
and so most certainly cannot be fully estimated and only time
will bring to us the full realization of their value to the dairy
interests of the State. The official testers employed by the
different associations have been without doubt important fac-
tors in making the work popular and profitable to the members.

The meetings held regularly each month still continue to be
full of interest and are well attended. Many of those recently
held have been attended by members from other associations,
and this idea of neighborly visitations is very encouraging to
those having the work in charge, as it certainly manifests great
interest.

One phase of co-operative action on the part of the associa-
tions that should be mentioned in this report, is the co-operative
purchasing of feed-stuffs, fertilizers and grass seed. Without
question any association which will co-operate fully along these
lines can effect a saving in price amounting to several times the
total cost of maintaining the association each year.

The September bulletin issued by this Department was de-
voted to a complete analysis of the work of the Cow Test Asso-
ciation in Maine. It has carried to every part of the State a
more complete idea of the plan of organization, the purpose
and the results thus far obtained in our State. No bulletin
ever issued by the Department has been in greater demand.
Many requests are still coming for copies of the bulletin and
advice as to the best methods for carrying on the work.

CO-OPERATIVE BREEDERS’ ASSOCIATIONS.
In the annual report of the Department of Agriculture made
for the year 1908, it was stated that the organization of co-
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operative breeders’ associations would be taken up in the near
future, and this has been one of the important moves made by
the Dairy Division during the past year. Five such associa-
tions have been organized and are located in the principal live
stock sections of the State. Among the members of these asso-
ciations will be found many of the leading dairymen and farm-
ers of Maine.

Meetings are held regularly every three months and it is
planned by the association to hold them in so far as it is found
practicable, at the home of some member, thus enabling the
other members in attendance to compare the animals owned,
the methods followed and the results attained with their own.

Reports of breeders’ association work ‘will be found in the
extracts from the report of the Assistant Dairy Instructor and
also from the officers of associations themselves.

The co-operative breeders’ associations being closelv allied
to the cow test associations have been directed at the same
time and by the same representative of the Dairy Division.
During the months of March and April Mr. P. F. Skofield,
acting as Assistant Dairy Instructor, gave his attention to the
organization of cow test associations. During that time he
was able to very nearly complete the organization of the West
Penobscot Dairy Testing Association located at Dexter.

Mr. R. W. Redman of Corinna was appointed Assistant Dairy
Instructor in June and was given charge.of the organization
and direction of cow test associations and co-operative breed-
ers’ associations. Since then the Hebron, Minot and Mechanic
Falls Dairy Testing Association has been organized with sixty-
nine herds, containing more than six hundred cows, this being
the largest association in Maine at the present time. The pros-
pects for the extension of cow test and breeders’ associations
to other sections of the State are very encouraging. Every
effort will be made by the Dairy Division to encourage and
promote their organization as fast as they can be placed upon
a permanent basis.

The report of the Assistant Dairy Instructor in charge of
dairy testing and breeders’ associations, concerning the work
to which he is especially directing his efforts, is herewith made
a part of this report at this time as it has special relation to
the subject just treated.
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{
REPORT OF MR. R. W. REDMAN, ASSISTANT DAIRY INSTRUCTOR, IM

CHARGE OF DAIRY TESTING AND BREEDERS ASSOCIATIONS.
To Leon S. Merrill, Dairy Instructor:

Sir:—I submit herewith a report of my work from June 21
to Dec. 31, 1909. The greater part of my time has been given
to the dairy testing associations and the co-operative breed-
ers’ associations. I have tried to get thoroughly acquainted
with the problems of the dairymen, especially those who are
members of the dairy testing associations, and to this end have
spent considerable time in the field so that the Dairy Division
may not only be of the greatest possible assistance to the asso-
ciations already organized, but also that it may anticipate diffi-
culties in new associations.

Dairy Testing Associations.

Waterford and Norway Dairy Testing Association was or-
ganized in December, 1907.

President, L. E. MclIntire, Waterford.

Secretary, W. K. Hamlia, South Waterford.

Tester, Harold S. Noble.

Number of herds in test December, 1909, 38.

Number of cows in test December, 1909, 295.

Monthly meetings are held alternately at South Wateriord
and Norway on the second Wednesday in the month.

Kennebec Valley Dairy Testing Association was organized
in December, 1g907.

President, W. G. Hunton, Readfield.

Secretary, C. F. Kilbreth, Winthrop.

Tester, R. B. Harris.

Number of herds in test December, 1909, 35.

Number of cows in test December, 1909, 268.

Monthly meetings are held at Winthrop on the second Tues-
day in the month. '

Oxford County Dairy Testing Association was organized on
June 16th, 1908.

President, C. T. Bonney, East Sumner,

Secretary, A. H. Adams, Canton Point.

Tester, A. S. Cook.

Number of herds in test December, 1909, 32.

Number of cows in test December, 1909, 263.
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Monthly meetings are held alternately at Canton and East
Sumner on the first Tuesday in the month.

West Penobscot Dairy Testing Association was organized in
June and began active work June 15th, 1909.

President, John Katen, Corinna,

Secretary, George H. Knowles, Corinna.

Tester, Paul J. Fuller.

Number of herds in test December, 1909, 43.

Number of cows in test December, 1909, 259.

This association is composed of members living principally in
the towns of Sangerville, Dexter and Corinna.

Monthly meetings are held at Dexter on the first Saturday
in each month.

Hebron, Minot and Mechanic Falls Dairy Testing Associa-
tion was organized in September and began actual field work
on December gth, 1909.

This association is largely the result of the efforts of Mr.
Charles R. Millett, of West Minot. Mr. Millett was a member
of the Agricultural Committee in the legislature last winter
and spent considerable time examining the records sent into the
office by the other dairy testing associations. Believing the
work to be of particular value to the farmers, he interested his
neighbors, and as a result this association has been organized.

This is the largest association in the State, having sixty-nine
(69) herds and six hundred and thirty-five (635) cows, with
two testers.

President, Charles R. Millett, West Minot.

Secretary, E. K. Holbrook, Mechanic Falls.

Testers, Guy E. MacGown, Walter S. Whitney.

Monthly meetings are held on the second Thursday in each
month in different parts of the association.

Members reside principally in the towns of Hebron, Minot,
Mechanic Falls, Poland, Turner and Auburn.

Total number of herds in test December, 1909, 217.

Total number of cows in test December, 1909, 1,720.

Wherever the farmers know definitely what each cow in
their herds is doing, much greater interest is taken in their
work. This means not only better stock, but better crops and
even more enjoyable conditions in the farm home.
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Co-operative Breeders’ Associations.

The question of obtaining better cattle is a large one. Be-
lieving that the problem could not be handled as well where
every man worked for himself alone, the farmers of several
communities acting in co-operation with the Dairy Division of
the Department have organized co-operative breeders’ associa-
tions. At the present time there are five of these dairy cattle
breeders’ associations, as follows:

Sebasticook Valley Holstein Breeders’ Association was organ-
ized at Corinna on March 22nd, 1909.

Breeders living in the towns of Corinna, Dexter, Exeter,
Newport, Plymouth, Stetson, Ripley, St. Albans, Palmyra, Do-
ver, Foxcroft, Sangerville, Guilford, Atkinson, Garland and
Sebec accepted as members.

President, C. L. Jones, Corinna.

Secretary, G. G. Grinnell, Exeter.

Treasurer, E. M, Atkins, Corinna.

Vice President, C. E. Tripp, Ripley.

Vice President, G. G. Grinnell, Exeter.

Vice President, C. H. Brawn, St. Albans.

Vice President, S. P. Ireland, Newport.

Vice President, O. L. Jones, Corinna.

Oxford County Holstein Breeders’ Association was organ-
ized at Norway on April 27th, 1909.

Breeders living in Oxford County and northern Cumberland
County accepted as members.

President, Benjamin Tucker, Norway.

Secretary and Treasurer, Clayton S. Mclntire, East Water-
ford.

Vice President, C. A. Bonney, Sumner.

Vice President, E. L. Porter, Paris.

Vice President, L. E. Mclntire, Waterford.

Vice President, E. J. Hobbs, Norway.

Vice President, M. R. Wilbur, Harrison.

Vice President, Fred C. Weston, Otisfield.

Vice President, Ira Harriman, Oxford.

Animals owned by members of the association:

Pure bred and registered................. 94
High grade ........ ..., 140
Grade ...oviiiiiiiii 63

Total oottt e e 297



270 AGRICULTURE OF MAINE.,

Sales through association............... 3
Animals for sale through association..... 8
Animals purchased through association. .. 4

Androscoggin Valley Jersey Breeders’ Association was organ-
ized at Canton on June 23rd, 1900.

Breeders living in the towns of Buckfield, Canton, Dixfield,
East Livermore, Hartford, Hebron, Jay, Livermore, Mexico,
Mechanic Falls, Peru, Rumford, Sumner, Turner, Wilton and
such other towns as the association may see fit to add from
time to time, accepted as members.

President, Arthur J. Foster, Canton Point.
Secretary, A. H. Adams, Canton Point.
Treasurer, P. C. Barker, Hartford.

Vice President, A. L. Stanwood, Rumford.
Vice President, C. E. Richardson, Canton.
Vice President, W. E. Bumpus, Mechanic Falls.
Vice President, B. D. Packard, Peru.

Vice President, P. C. Barker, Hartford.

Vice President, A. S. Robinson, Sumner.
Vice President, F. E. Adkins, Livermore.
Animals owned by members of the association:

Pure bred and registered........ ... ... 83
High grade ......... ... . ... ... ... 210
Total ..o 293

Oxford and Cumberland Counties Jersey Breeders’ Associa-
tion was organized at South Waterford on Sept. 2nd, 1909.

Breeders living in Oxford and Cumberland Counties accepted
as members.

President, H. W. Evans, North Bridgton.

Secretary and Treasurer, C. S. Hamlin, Harrison.

Vice President, A. L. Sanderson, South Waterford.

Vice President, Wm. Young, Norway.

Vice President, C. W. Farrington, Fryeburg Center.

Vice President, Fred S. Hamlin, North Bridgton.

Census of animals not yet reported.

Androscoggin County Holstein-Friesian Breeders’ Associa-
tion was organized at Lewiston, November 1st, 1909.

Breeders of Holstein-Friesian cattle in this section of the
State accepted as members.
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Presdent, P. M. Austin, Auburn.

Secretary and Treasurer, Geo. B. Carville, Lewiston.
Vice President, I. TI. Waterman, Auburn.

Vice President, W. L. Carville, Lewiston.

Vice President, J. A. MacNaught, North Livermore.
Vice President, J. M. Strout, Webster,

Vice President, Peter Hendrickson, Yarmouth.
Animals owned by members of the association:

Pure bred and registered.............. 64
High grade ....... ... it 32
Total ... 96

Partial census.

The objects of these associations are practically the same in
each. The idea is to promote the interests of the particular
breed in the locality where the association is formed by co-
operating in the purchase, sale and exchange of desirable ani-
mals, and co-operative owning of males.

Men are accepted as members on the recommendation of the
executive committee. Usual requirements are that the candi-
dates either own a herd or have one under their immediate
charge and will mate their cows with a registered male exclu-
sively, of the breed which the association represents.

One regular and three special meetings are usually held by
cach association during the year for the discussion of dairy
problems pertinent to the association. A representative of the
Dairy Division attends all of the meetings.

The Department of Agriculture has furnished each associa-
tion with a copy of the by-laws for the first year, and a card
system for keeping the records so that if every member will
do his little part the work of the secretary is greatly reduced,
and after the census of live stock is taken in January, 1910,
accurate information can be had at all times of the animals
owned by members of the association, animals for sale, and
animals transferred.

Meetings.
Of the twenty dairy testing association meetings I have
attended, thirteen (13) have had two sessions each, forenoon
and afternoon. There is a double advantage in having two
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sessions—more time and a social hour at noon. Many of these
meetings have been held at the homes of the members with
beneficial results, for they are much more ready to join in the
discussions than when the meetings are held in a hall.

The wives and daughters of the members are taking a decided
interest in the work, and in connection with the dairy work are
even beginning to ask for information concerning household
problems. It is possible that in the near future it may be advis-
able to have a women’s division of the meetings for the pur-
pose of bringing out ideas that will make the housework easier
and the farm home more attractive. The chief drawback to
the plan is the lack of funds to secure an assistant trained in
domestic science.

The breeders’ association meetings are held for three pur-
poses: (1) to transact necessary business, (2) to arouse enthu-
siasm in the work, (3) to gain information.

The first two purposes need no comment.

Information concerning problems of feeding, breeding and
conformation is sought after. The usual program has a dis-
cussion on some subject led by the members; a lecture by an
agricultural expert followed by a discussion; and stock judging.
Several associations have started classes in stock judging, using
the official score card for the breed. Prof. P. A, Campbell,
University of Maine, has conducted some of these classes and
I have led the others. It is planned to hold three of the four
meetings in the year during warm weather and at the farm of
some member.

During these six months T have attended thirty-eight (38)
meetings as a representative of the Department of Agriculture,
having a total attendance of 1713, as follows:

Meetings. No. Attendance.

TFarmers’ Institutes ............. I 100
Special Institutes ............... 2 153
Special Breeders’ meeting........ 1 31
Grange, Subordinate ........... 5 335
Creamerymen’s Association ...... 1 9
Breeders’ Association .......... 8 420
Dairy Testing Association ...... 20 665

38 1713
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Twenty-seven (27) of these meetings have been in two ses-
sions, forenoon and afternoom.

It is aimed in all lectures to present the subject in such a way
as will lead to a discussion by those present. I am convinced
that the best meetings are those where the greater part of the
talking is done from the floor instead of the platform.

General.

I am keeping a check system which calls for a monthly report
of each cow in each association. Various alterations have been
made in the dairy testing association record blanks; new
blanks have been devised for various reports on the different
lines of work. The Division is prepared to furnish record
blanks to farmers who desire to weigh the milk from their
cows daily. These blanks may be had upon application and
agreement to send in a report at the end of the year of the
monthly totals of the milk given by each cow. I have regularly
sent notices and reports of meetings to the agricultural news-
papers. Correspondence has been considerable. I plan to
spend only such time in the office as seems advisable in order
to keep the field work in the best condition.

The future for dairying in Maine seems bright. The dry
weather the past two seasons has caused a shortage of rough-
age, and many cows have been sold. However, better cows are
being raised and the farmers are giving more thought to the
summer silo and green feeds to supplement the pasture, ag
well as to raising extra roughage, like millet and ocats and
peas, to cure for winter feeding.

The monthly meetings are of great assistance in the exchange
of ideas along all lines of farming, and this serves to keep the
community posted on the efficiency of methods used.

Testers. ‘

It has been somewhat difficult to find desirable men for
testers. Young men of character, some ability and practical
experience, who have had some school training in agriculture,
will find positions as testers quite attractive. True the wages
are small, not more than thirty dollars per month and board
in any association, but the experience will fit a man for positions
which he could not fill with school training alone. If an am-

18
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bitious young man wants to go into dairy work for himself he
can find no better school to prepare him for his work. There
are quite a number of calls for men who have had experience
as testers to take positions as herdsmen and farm superintend-
ents, at satisfactory wages.

The prospects for men trained in agriculture are exception-
ally good, and I would encourage the young men especially to
take advantage of the courses offered at the University of
Maine. The short winter course in dairying is of far greater
value than most farmers realize. The two years’ and four
years’ courses in general agriculture and domestic science will
give young men and women a training which, applied to the
farm, is of very practical value.

Work for 19710.

The dairymen of the State are cordially welcoming the breed-
ers’ associations and the dairy testing associations, and are co-
operating for the advancement of Maine agriculture. Already
men of several communities have asked the Dairy Division to
investigate their locality with a view to organizing a breeders’
or a testing association. Calls already received for lectures and
demonstrations indicate a large number of such meetings for
the coming year. Interest manifested .in raising swine indicates
that it may be desirable to do some special work encouraging
hog raising, with an investigation of breeds, care and manage-
ment.

Anyone desiring assistance in dairy testing association or
breeders’ association work should communicate with the Dairy
Division, which will gladly respond to all requests for lectures
and assistance in the organization of associations, in the order
in which they are received.

The Dairy Division actively believes in practical co-operation
for the general advancement of Maine agriculture and the par-
ticular advancement of Maine dairying.

REPORT OF ANDROSCOGGIN VALLEY JERSEY BREEDERS ASSOCIATION.
Canton Point, Maine, Feb. 4, 1910.
To Hon. A. W. Gilman, Commissioner of Agriculture:
This is a partial report of the organization and work of the
“Androscoggin Valley Jersey Breeders’ Association,” from its
conception to the present time.
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Prior to June, 1909, State Dairy Instructor Merrill had sug-
gested at several meetings that it might be well to organize such
a society. This set the advanced breeders to thinking, and a
meeting was called at the farm home of C. E. Richardson, in
Canton, on June 23, 1909, at which time and place a breeders’
association was properly formed.

The purpose of this society is to build up the dairy herd,
therefore the foundation on which the association stands is that
every member shall use a pure bred sire.

There were eighteen charter members and three have been
added since. A census of the stock was taken, which is held
by the secretary, and all sales and purchases are reported to
him. From time to time he places an advertisement in the
Maine Farmer in relation to animals for sale, and I will state
here that we have had more orders for stock than we could fill.

It was decided to hold four meetings per year, at which the
Department of Agriculture was to be represented by one or
more speakers, and this plan has been carried out. The meet-
ings have been highly interesting and instructive. The attend-
ance has heen good, and has increased at each meeting.

The opportunities for this association are far reaching in the
extreme, and no man can conceive the advantages that will come
to the dairymen of the State if this work can be pushed forward
all over the State. But I understand that owing to the lack of
funds this work has gone about as far as it can at the present
time. At the next session of the legislature there should be
an appropriation to the Department to extend this work through-
out the State.

Some of the members of this society do not fully understand
the advantages that will come to them, and so do not keep the
secretary as well informed as I could wish, but I trust that in
the future they will do better.

T will take this opportunity to thank Instructor Merrill and
his able assistant, Mr. Redman, for the many favors they have
granted us in carrying forward this work, and I wish to thank
the Department beforehand for the space this will take up in
case it apnears in the annual report.

Yours respectfully,
A. J. FosTER, Pres.
A. H. Apawms, Sec’y.
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INVESTIGATION OF DAIRY PRODUCTS AND ENFORCEMENT OF
DAIRY LAWS,

The investigation of dairy products and enforcement of dairy
laws is a very important work, especially if approached in the
constructive as well as the enforcement spirit.

With this idea fully and clearly in mind, the plans for carry-
ing out the provisions of the dairy laws of the State have been
made and 20062 milk dealers have registered with the Depart-
ment to date.

It was found necessary to appoint an assistant who would
have immediate charge of the field work, also to employ a chem-
ist who would make analysis of the samples submitted to him,
and as stated previously in this report, Mr. P. F. Skofield was
appointed assistant in charge of field work, and Mr. E. W. John-
son, chemist. We were very fortunate in securing the co-opera-
tion of the State Board of Health, who have given the Depart-
ment permission to locate their chemist in the State Laboratory
of Hygiene under the immediate direction of Director H. D.
Evans.

All necessary details preparatory to undertaking the work
were attended to at the proper time and during the latter part
of September actual work of investigation through the taking
of samples of milk and butter was begun.

A large number of samples have been taken and submitted
to the chemist for analysis, which can be classified as follows:

Samples taken and analyzed, milk........ 160

Samples taken and analyzed, butter...... 87

Total samples .......coovivunnnn.. 247
Results of Analyses.

Violations of milk law.................. I3

Violations of oleomargarine laws........ 15

A hbulletin entitled “Investigation of Dairy Products” will
be issued by the Department in February of the present year
containing a complete analysis of the milk and butter samples
taken up to January 1, 1910. It will also contain a report of
the results of all prosecutions thus far made of the above viola-
tions. ‘These bulletins will be published once each three months
thereafter.
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While it is understood that the law authorizing this investi-
gation was designed as a pure food law for the protection of
the consumer, yet it is the purpose of the Dairy Division to
carry out its provisions in such a manner as will be of material
assistance to the producer. Every effort possible will be made
to co-operate with local authorities and assist them in the inves-
tigation of the conditions under which their milk supply is pro-
duced.

It appears to the Dairy Instructor that one of the most im-
portant things to be taken up under the investigation of dairy
products is personal visitations to dairies producing the milk
supply of our towns and cities by practical men well versed in
the scientific questions involved in the production of milk.
There is every reason to believe that the dairy farmers of this
State will welcome visits at any time from an inspector who is
thoroughly competent, tactful and reasonable.

To the Dairy Instructor it seems especially important that
in connection with the investigation of dairy products and the
enforcement of dairy laws, there should be held what might be
termed Milk Institutes in the cities and larger towns for the
purpose of instructing the consumer as to the care of milk in
the home and its value as an article of food. There is no ques-
tion but that the farmer sometimes, and perhaps often, is criti-
cized for selling poor milk and milk produced under unsanitary
conditions, when in reality the fault lies elsewhere,—sometimes
with the distributor of milk and sometimes in the home of the
consumer. An attempt will be made to hold a series of Milk
Institutes during the present year.

A complete investigation of the production, manufacture,
transportation, storage and sale of milk as worded in the law
adopted by the last legislature, will undoubtedly bring a better
understanding as to the conditions necessary for the production,
distribution and care of a good quality of milk.

INSPECTION OF DAIRIES.

During the past year so far as the Dairy Division itself is
concerned, there has not been very much accomplished in dairy
inspection, except in co-operation with creameries and several
of our larger towns. Co-operative work has been carried on
with as much interest and benefit as during the previous year,
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a report of each inspection having been forwarded to this De-
partment by the creamery or town making the inspection. A
very encouraging feature connected with the inspection of dai-
ries is the improvement in conditions of equipment or methods
or both, noted wherever visits have been made to dairies for the
second time. Reports sent in from one creamery show an aver-
age improved condition amounting to one and a half per cent
over the first visit made by the inspector. A disappointing
thing, however, about inspection work is the fact that very few
of our cities and towns consider it of sufficient importance to
undertake. The creameries of the State are manifesting a
greater appreciation of the value of its practical application.
Most certainly there is no plan more important in its relation to
the quality of milk produced than dairy inspection when con-
ducted by a competent inspector.

It is quite possible that for the present, with the limited force
at the command of the Dairy Division of the Department, the
most practical manner in which this proposition can be handled
is to still further encourage local authorities and creameries to
act in co-operation with the Department of Agriculture, but the
Dairy Instructor is convinced that eventually the most practical
method by which the inspection of the production of the State’s
milk supply can be made will be under the immediate supervision
of the Department itself.

INSPECTION OF CITY MTLK PLANTS.

The inspection of city milk plants like that of dairies has not
been carried on by the Dairy Division to any extent during the
past year. It will, however, be an important part of the inves-
tigation of dairy products, and will hereafter be reported under
that heading. Tt is a duty which the State and local authorities
owe to both producer and consumer.

MERTINGS.

While the duties of the writer of this report as chief of the
Dairy Division, especially the duties involved in the organization
and direction of new work and the many added responsibilities,
have prevented his responding to as many calls for lectures as
during the year 1908, yet taken as a whole the work done in this
line by the representatives of the Dairy Division has been very
important and satisfactory.
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The meetings attended by the Dairy Instructor during the
past year are as follows.
Meetings. Attendance.
Breeders’ Association ........... 10 416
Cow Test Association ........... 22 991

Farmers’ Week, Orono ......... 2 298
Agricultural Club, Orono ........ 1 51
Demonstrations at farms ........ 2 133
Subordinate Granges ........... 9 772
Pomona Granges ............... 5 588
Grange Field Day ............. 8 3,800
Dairy Conference, Maine ........ 1 148
Dairy Conference, Vermont ...... I 360

61 7,557

In addition to the meetings attended by the Dairy Instructor
and the two Assistant Dairy Instructors connected with the
Deparment the Division has furnished speakers for 29 meet-
ings attended by 1413 people.

Total number of meetings attended by representatives of the
Dairy Division:

Meetings. Attendance.
Leon S. Merrill, Dairy Instructor 61 7,557
R. W. Redman, Asst. Dairy In-

SEIUCLOT v vt 38 1,713
P. F. Skofield, Asst. Dairy In-
structor ... . il 20 1,119
Speakers furnished by the Depart-
MeNt . .'vvr i e 29 1,413
Total oo 148 11,802

The opportunity afforded by general meetings such as grange
meetings, demonstration meetings, etc., to outline the work of
the Department of Agriculture and the many plans it offers for
assisting the farmers of the State, is one that all representatives
of the Department are glad to take advantage of. Whenever
invitations are received from granges for lectures on dairy sub-
jects, the Dairy Division holds itself in readiness to respond
unless previous engagements interfere to prevent. It is, how-
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ever, especially desirable that anyone forwarding requests for

lectures to the Division should specify the particular subject
they wish discussed.

AGRICULTURAL STATISTICS.

Complete statistics concerning the different farm crops, farm
help, opportunities for special farming, available markets, etc.,
have been collected in all but three counties. These data will
be completed in the near future, and when fully tabulated
and summarized will furnish very valuable information as to
the agricultural possibilities of the State,—information that
has not been heretofore available. No one can estimate at this
time the immense value to the State the publishing and dis-
tribution of this information will prove to be. That definite
and positive benefit will accrue, must be apparent to all.

DAIRY CONFERENCE,

The annual meeting of the Dairy Conference was held at
Skowhegan beginning Tuesday evening, November 3oth, and
closing Friday noon, December 3rd. On account of the interest
taken in the encouragement of corn growing by the Association,
it was deemed advisable to extend the time for holding the
meetings an extra day. This plan proved so satisfactory that
it was voted by the Association to adopt the same idea for the
coming year. The program was full of interest and was in
the opinion of the writer one of the most valuable the Asso-
ciation has ever presented to its members. The exhibitions of
milk, cream, butter, cheese and corn were considerably larger
than ever before and attracted a great deal of attention not only
from those present but from the agricultural papers of this and
other states.

The special corn work was an innovation for the Maine Dairy-
men’s Association, but proved to be very satisfactory to all con-
cerned. While the milk and cream exhibit of 1908 was the
largest ever held in this country up to that time, the exhibition
held the past year was very much larger.

It was very gratifying to the Dairy Instructor, who is also
secretary of the Association, to note the great interest the farm-
ers of the State take in this particular exhibit. There was also
a very largely increased exhibit in butter and cheese.
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Plans are already being formulated for the association meet-
ing to be held during the year 1910. While the place of meet-
ing has not been officially decided upon, yet without question it
will be held in the city of Augusta, a very cordial invitation
having been received from the officials of that city as well as’
from the local grange and Board of Trade.

GENERAL,

The adoption of a plan for giving publicity through the agri-
cultural, daily and weekly papers of the State, to matters of
agricultural interest and especially to such work as the Depart-
ment may be connected with, has proven beneficial.

The Dairy Division has been treated with unfailing courtesy
and liberality by the press of the State and the Dairy Instructor
desires at this time to acknowledge the great assistanice they
have rendered, and to express his appreciation and thanks
therefor.

In the early part of the year the Dairy Instructor was fortu-
nate in receiving an invitation to deliver an address hefore the
Vermont Dairymen’s Association upon Cow Test Association
Work in Maine. At this meeting some new ideas were gained
which were put into successful practice at our own Dairymen’s
Association held late in the year.

On account of the many new duties devolving upon the Dairy
Division the past year, it has required the devotion of consider-
able time and thought to their organization. Every effort is
being made to so systematize all lines of work as will not only
economize the time at the disposal of the Dairy Division force
and give to the Department complete detailed reports of every-
thing accomplished, but will give to the people of the State a
maximum amount of results.

An effort is being made to interest the farmers of the State
in weighing the milk from each cow in their herds daily, and as
a special encouragement, milk record blanks are being furnished
free to such farmers as will agree to do so, the only condition .
imposed being the agreement upon the farmer’s part that at the
end of the year he will forward to this Department a summary
of the yearly milk records by months, of each cow.

A large number of farmers have already availed themselves
of the offer and nearly every day brings additional requests for
the record blanks.
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OUTLINE OF FUTURE WORK.
The efforts of the Dairy Division for the year 1910 will be
directed along constructive lines more aggressively than ever
before and may be briefly summarized as follows:
~ Improvement and Protection of Dairy Interests.

Organization and Co-operative Supervision of Cow Test and
Breeders’” Associations.

Inspection of Creameries.

Lectures and Demonstrations before Granges, Associations
and Special Dairy Meetings.

Investigation of Complaints.

Investigation of Dairy Products and Enforcement of Dairy
Laws.

Sampling and Analyzing of Dairy Products and Imitations
thereof.

Inspection of Dairies and City Milk Plants.

Milk Institutes in Cities and Larger Towns.

Seed and Plant Improvement Work.

Co-operative Assistance to Maine Seed Improvement Asso-
ciation and Members thereof.

From the experience gained in the organization of co-opera-
tive associations in the State, the writer believes the time is
close at hand, possibly next year, when it will be found ripe for
the organization of Co-operative Farm Accounting Associations,
in which the members will unite in employing a farm account-
ant who shall also be able, as a result of a thorough agricultural
education coupled with practical experience, to advise them
upon the proper solving of farm problems. Already a number
of farmers from different sections of the State have informed
the writer that they would like to belong to such an association
whenever one is organized near them.

In closing I desire to express through the medium of this
report my appreciation for the many kindnesses shown me by
the farmers of Maine and by everyone with whom I have come
in official contact. My work with this Department has always
been pleasant, but never more so than during the past year.
You, personally, have contributed in no small measure to this
end, for which please accept my sincere thanks and the assur-
ance of an unwavering loyalty to the Department and to the
agricultural interests of Maine.

Respectfully submitted,
LEON S. MERRILL, Dairy Instructor.
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REPORT OF STATE ENTOMOLOGIST.

To the Honorable A. W. Gilman, Commissioner of Agriculture:

I herewith submit my fifth annual report {rom the bureau of
entomology.

My duties during the season of 19gog have been many and
varied. The laws in relation to nursery inspection, passed by
the last legislature, imposed much extra work. Formerly the
inspection was confined to a few nurserymen, but the change
made in the inspection law requires that all places where small
fruits are grown, the plants of which are offered for sale, shall
be inspected for insect pests and fungous diseases. The list of
these parties is given on pages 306-308. Undoubtedly many
have not yet reported, as it is several years after the passage of
a new law before the public in general fully recognizes the
intent of the act and falls into line with its provisions.

The small fruit industry in the State is a growing one and
the producer in this line has a ready market, as our fruits are
at least two weeks later in maturing than those of our nearest
competitor. We feel that this industry should be encouraged,
as our peculiar soil and climatic conditions produce a finished
product that rivals all others in flavor and keeping qualities.
As yet many of the insect pests and fungous diseases have not
appeared in sufficient numbers to discourage the grower.

INSECTS AFFECTING SMALL FRUITS.

I will mention some of the leading small fruit pests.

Strawberry. The strawberry weevil, crown borer and flea
beetle have done some damage in a few localities. Our com-
mon “June-bug” is an enemy that has to be reckoned with under
certain conditions. ILeaf blight can be controlled by spraying.
On the whole there has been but little complaint regarding
injuries from any of the above agents.
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Raspberries and Blackberries. 'The cane borer and the gall
produced by the agrilus beetle have been doing some damage
in many sections during the past year, and reports have come
in of several severe infestations of this nature. Many com-
plaints have been made regarding the work of hornets and
wasps on the ripened fruit. My attention was first called to
the matter while inspecting the nursery at Bar Harbor. These
insects were so abundant that they had ruined many plots of
berries by eating the juicy pulp. They were so annoying that
the owners could hardly pick the fruit without danger of being
stung. Later we found them very abundant on a patch of
blackberries.

Currants and Gooseberries. The leading insect pest of the
currant and gooseberry is the saw-fly or currant-worm, so called.
This can be easily handled by spraying or sprinkling the bushes
with paris green, one teaspoonful to two gallons of water, as
soon as the insects appear. The adult fly may be seen early in
the season; we have found them in April. The female lays her
eggs on the under side of the leaves; these hatch in about two
weeks and the young larvze begin to feed at once, so that if the
bushes are sprayed soon after the leaves are developed the young
will be destroyed before they can do any damage. A more
effective spray would be one ounce of lead arsenate to three
gallons of water; this would be retained on the leaves much
longer than the paris green and would destroy the young worms
as soon as they commenced to feed.

Another currant pest, quite common in some sections, is the
currant stem-borer. We captured them by the score around
our bushes, while in the adult stage. The perfect insect is a
gauzy winged moth, resembling a bee or wasp. The wings
expand from one-half to five-eighths of an inch, are partially
transparent, and clouded with brownish scales on the tips and
border. The body and antennz are steel blue in color. There
ire five transverse yellow lines around the abdomen, and at its
end is a prominent tuft. The females were seen on June 12th
in great numbers, flying around the bushes, evidently depositing
their eggs. The larve enter the stem and bore along its length
until they get their growth. Infested stems were brought into
the Insectary and the adult moths secured in this way. When
about to hatch, the pupa worked its way out through the bark
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for one-half its length, and the cast-off skin remained in the
opening after the moth had escaped. Remedy. Cut off and
burn all infested stems.

The span-worm was quite abundant in some sections visited.
The moths appear about the time the currants are ripe and may
be seen flying about the bushes during picking time. They are
light yellow in color, measuring about one and one-fourth inches
across the extended wings. There are several brownish spots
near the outer margin of each wing. The eggs are laid on the
bushes and hatch the following spring. The caterpillar, as its
name implies, moves by a looping motion. It has six true legs
near the head and two pairs of pro-legs at the other extremity
of the body. The caterpillar feeds on the leaves and when
mature enters the ground to pupate. Another species, having
a similar habit, is Xanthotype crocataria. 'The moth is some-
what larger than that of the span-worm, measuring one and a
half inches across the wings. It is darker yellow in color, mot-
tled with blotches, and spotted with dots of reddish-brown. The
larvee of this species have similar habits to those of the other,
but when mature, spin a little silk and form their slight cocoons
within a leaf of the food plant.

There are several other species of caterpillars that are found
feeding upon the leaves of both currant and gooseberry bushes,
but the same treatment will answer for all, viz., spraying the
bushes with the previously named paris green or lead arsenate,

There are two common fruit pests, the currant fly, which also
feeds on the gooseberry, and the gooseberry fruit-worm. These
work in the berry and the only way to handle them is by picking
off the injured fruit and destroying it.

FRUIT TREE PESTS.

Plum Insects. 'The plum curculio is the worst pest infesting
our plums. The adult insect is so well known that a descrip-
tion is hardly called for. We will simply describe it as a small
roughly-marked beetle with a projecting snout. The crescent-
shaped mark made by the female when in the'act of depositing
her eggs is a sure sign of the presence of this destructive pest.
The same insect has become quite a pest on the apple as well
as the plum. The beetle may be captured by spreading sheets
under the trees and, with a padded mallet, giving the trunk and
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limbs a sudden blow. The nature of the insect is to let go its
bold when disturbed. All fallen fruit should be destroyed.
It is reported that this pest can be partially controlled by spray-
ing.

During the last two seasons, the plum aphis has been doing
lots of damage to the young shoots. This enemy can be handled
by the usual kerosene emulsion spray.

There are numerous leaf-eating caterpillars that can be read-
ily destroyed with lead arsenate.

For the fungous diseases of the plum an early spraying with
the lime-sulphur solution before the buds start is the only sure
remedy.

Black Knot. Qur cherry and plum trees are badly infested
with this fungous disease so common throughout the State. Is
it to be wondered at when wherever we go we meet with it
along the roadsides on every wild cherry bush and tree? Tt
ought to be the duty of the town or city officials to have all
these breeding places cleancd up and the brush burned. We
cannot succeed until this is done. Public opinion must be en-
listed in the good cause for better fruit before these breeding
grounds both for insect pests and fungous diseases are at-
tended to.

The spores of this discase are carried by the wind and find
lodgment on the cultivated plum and cherry trees and a new
colony is formed. It is a very difficult disease to combat, but
if the wild bushes were removed it would save a large per cent
of the infestation.

Remedies: Where it has gained a strong foothold and trees
are very badly infested it is best to pull out root and branch and
start over. In the meantime, be sure that all wild cherry trees
and bushes are cleaned up in the vicinity. Watch the new trees
carefully through the season and if the bark cracks open at any
place and shows a reddish-brown growth eut it out by means of
a sharp knife, making a v-shaped cut the length of the diseased
portion and removing the bark and wood, Treat the cut with
a little kerosene oil applied Wlth a fine brush; not enough to
encircle the limb but just to moisten the cut surface.

We -shall experiment with the lime-sulphur wash during the
coming season, to see if it can be controlled by this fungicide.

Pegr Insects. Many of the insects affecting the apple, attack
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the pear as well, especially the borers, codling moth, oyster-
shell bark louse, leaf-eating caterpillars, etc. The remedies
spoken of under the apple will apply here.

The pear-tree slug, or pear saw-fly, is quite a common pest;
it also feeds on the leaves of cherry and plum trees. The adult
insect is a dark colored saw-fly. The slugs or larve are soft,
flattened insects widened near the head and tapering backwards;
they are dark green, slimy to the touch, and adhere firmly to the
leaf on which they feed. They work their way over the leaf,
eating the green and leaving only the brown skeleton. When
mature they descend to the ground and form a cocoon, emerg-
ing later as an adult fly. This pest can be easily handled by the
usual sprays for leaf-eating insects.

APPLE INSECTS.

Our apple insect pests are so numerous that we will mention
only the most noted ones out of several hundred that are known
to do more or less damage.

Root Louse or Woolly Aphis. This insect is becoming quite
numerous as it has probably been brought into the State every
vear on more or less of the nursery stock that has been received.
The life history of the woolly aphis was given in myv Second
Annual Report. It is very important that all nursery stock
should be thoroughly examined for this pest. If bunches occur
on the roots the chances are that they are the work of this insect.
Keep watch of all young trees, and if spots occur on the limbs
which look like white mould, examine to see if they are not
alive. The insect is a louse and is covered with the white,
woolly substance that gives it its name.

Apple-tree Aphis. Young trees should be examined in the
spring for the eggs of this insect; they are oval, about one-half
the size of an ordinary pin head, glossy, black in color, and
may be found around the buds and in the crevices of the young
twigs. These eggs are laid in the fall by the little green louse
that does so much damage to the young trees. The eggs hatch
soon after the buds start and the little lice begin their work.
Plant lice are sucking insects. They are armed with a beak
which they thrust into the buds or young leaves and suck the
sap, causing the leaves to curl up, thus protecting the little fel-
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lows from harm. These little insects are very prolific, and if
unmolested will increase so as to do serious damage, especially
to young orchards.

These two species of lice may be handled with the kerosene
emulsion spray. An early spraying while the trees are dor-
mant, in March or April, with lime-sulphur solution, will de-
stroy many of the eggs. Washing or spraying with whale-oil
soap solution, one pound of soap to five gallons of water, is a
good remedy.

The above pests have many enemies among our insect friends,
the most common being several species of “lady-birds,” so-
called, small beetles generally some shade of red in color with
black markings; also larve of a yellow and black syrphus fly,
which was very common during the past season; together with
the young of the lace-winged fly—a light green, gauzy-winged
insect.

Oyster-shell Bark Louse. 'The life history of this pest was
also given in the Second Annual Report. 1t is too serious a
pest to go unnoticed. It exists all over the State as a menace
‘o our orchards. The lime-sulphur wash or the soap emulsion
should be used in early spring. The eggs under the scales
hatch about the middle of June into small lice that look to the
naked eye like fine dust. While these are crawling they may
be destroyed by an application of the kerosene emulsion spray.

Codling Moth. This ranks as the most injurious apple insect
for Maine. TIts life history has been given so frequently that
we will make mention only of some of its characteristics, and
touch upon the necessity of its control. The adult moth is
rarely seen by the average orchardist for the reason that it is
a small insect and remains hidden during the day, flying only
by night at the time of egg laying, which occurs about the first
of June, while the trees are in bloom. The eggs may be de-
posited on the small apples, or more commonly, we think, on
the leaves of the tree. If unmolested many of the young larvae
crawl into the calyx cup of the fruit and there enter the small
apple. If a thorough spraying is given with lead arsenate,
three pounds to fifty gallons of water, at the time the petals fall,
before the calyx leaves close, the pest can be practically handled.
Many of the mature larvae may be captured by placing bands
of burlap around the trees, as used in our gypsy moth work.
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A strip of burlap, about eight inches wide, is placed around the
trunk and tied in place with a string around the center; the
upper half is folded down, thus making a hiding place for many
insect pests. We have trapped them in this way.

The rough bark should be scraped from all old trees and the
trunks given a wash with the lime-sulphur or soap emulsion as
before stated.

Apple Maggot or Railroad IWorm. The maggot of this insect
is too well known to warrant a description. The adult is a
small fly that punctures the skin of the apple and lays her eggs
underneath. When the egg hatches the young maggot “rail-
roads” its way through the apple until it reaches its growth;
it then works its way out and into the ground to remain through
the winter, appearing the following season as an adult fly.
They appear in July and we have found:them as late as August
17th laying their eggs.

It is very evident that no method of spraying will affect them
in the least. The only way to handle them is to keep the fallen
fruit picked up and fed out, or keep sheep or hogs in the
orchard.

Apple Borers. In the young orchard especially, these two
pests, the round-headed and the flat-headed borers, are to be
looked after with a great deal of care if one wishes to grow
sound trees. Young trees should be examined at least twice
during the vear,—spring and fall. The adult of the round-
headed borer appears the last of June and lays her eggs in the
bark near the ground, while the flat-headed borer deposits her
eggs near the crotch of the tree, or among the branches.

If the young are discovered the first season it is an easy matter
to destroy them, as they work just under the bark, where they
can be killed by a thrust of a knife blade. The second season
they work deeper into the woody tissue and burrow around the
sap wood, sometimes completely girdling the tree. They may
be destroyed by running an annealed wire into these hurrows,
or by injecting a small quantity of carbon bisulphide into the
opening and closing it with putty.

Bud and Leaf Moths. There are several different species of
small moths, the larvae of which work on the buds and tender
leaves of the apple tree. These minute insects are not generally

19
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very conspicuous, but their damage in many cases is very great.

The bud moths are very common in some sections but are not
recognized by many of our fruit men.

We have had many specimens of the Apple Bucculatrix co-
coons sent in for identification. They are elongated silken
cocoons about three-cighths of an inch long and one-sixteenth
of an inch wide, fastened to the bark with the silken threads.
The larvae feed on the young leaves.

The banded leaf-roller is a very common pest and does a
great deal of damage to the first leaves that appear. There are
several species that have similar habits, some rolling up the
edges of the leaves and fastening them with silken threads.

The larvae of most of these species are very active, and when
disturbed quickly disappear by dropping to the ground.

All of these minute pests may be easily handled by spraying.
Of course in the case of the bud moths the first spray should
contain an insecticide to destroy the young larvae when they
first begin to feed.

LARGER LEAF-EATING CATERPILLARS,

Tent Caterpillar. The egg cluster of this common pest may
be taken at any time during the winter or early spring. It con-
sists of a band of eggs which encircles the small twigs. It is
so distinct from other egg clusters and has been so often de-
scribed that it is generally well known, but not enough care is
exercised to secure its removal. It is well, while gathering the
nests of the brown-tail moth, to have this in mind, and remove
the egg masses at the same time.

Tussock Moth. 'There are two species of tussock moths that
are common in the State and have done much damage in some
sections. The egg clusters are found throughout the winter
months, often attached to a leaf which has been fastened on to
the tree with a little silk, just to hold it in place. The females
of both species are wingless. When the caterpillars reach their
growth they frequently spin a cocoon within a leaf; this is
especially true of the females, and when they emerge from the
cocoons as moths, not being able to fly, they deposit their eggs
in a cluster on the outside of the cocoon from which thev have
just emerged. These egg clusters should also be gathered and
burned.
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Apple Tree in West Baldwin, stripped by Heterocampa guttivitta
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Brown-tail Caterpillars. 'The brown-tail caterpillars have
become quite an orchard pest where they are so numerous that
the nests occur in the pastures on wild apple trees, thorn bushes,
wild cherry and other bushes where they are not removed by
the property owners. There is one encouraging feature regard-
ing the work. If the nests are completely removed from an
orchard during the winter there will be no caterpillars to molest
the trees for the following summer. The moths deposit their
eggs during the month of July; the caterpillars hatch from these
egg clusters in August, so that if the orchard is sprayed the
last of August, or before these caterpillars have constructed
their winter nests, they can be easily killed. Two pounds of
lead arsenate to fifty gallons of water would be sufficient. This
amount would not be harmful to the fruit.

Gypsy Caterpillars. In York County, where the gypsy cater-
pillars infest the orchards, they can be readily handled by thor-
ough spraying. The young caterpillars hatch about the middle
of May, so that the spray that is applied for the codling moth,
just after the petals fall, containing two pounds of lead arsenate
to fifty gallons of water, will also destroy these pests.

Canker Worms. There are also two species of the so-called
canker worm, a fall variety and a spring variety. The eggs of
each are laid in clusters on tree trunks, sides of buildings, etc.
We have seen them so abundant on the sides of a dwelling house
that not a square foot of surface was free from one or more of
these egg masses.

It is rather a singular fact that the females of both of these
species, like those of the tussocks, are wingless.

As the eggs hatch early in the spring they can also be easily
handled with the poison spray above mentioned.

Saddled Prominent. 'The life history of this insect was given
in a special bulletin issued last year, and was also referred to
in my last report, but it has proved such an orchard pest during
the past season that we feel it our duty to make further mention
of its work.

In sections where these caterpillars were so destructive in
1908 they were not so abundant during the past season, although
in many places they seemed to prefer the apple tree to the near-
by hard wood growth, and as a result more orchards suffered
this year than last.
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On June 24th quite a number of both male and female moths
were taken, some at the electric light and others on the side of
the house where they had remained from the night previous.
The moth flies by night and lays her eggs singly on the under
side of the leaves. On June 3oth we found many of these eggs
in several orchards in Oxford County. About 50% of the eggs
were hatched and the young caterpillars had just commenced to
feed. We found a few, perhaps 2%, that had passed to the
second stage. Tater on these orchards were sprayed and the
caterpillars destroved, but the work was delayed, so it took
double the amount of lead arsenate.

On August 2nd we received word from Bowdoinham that the
orchards were being badly stripped and that the woods were
suffering about as badly as in 1go8.

August 4th we visited one woodlot in Sidney where the trees
were completely stripped in 1go8 and found the trees in bad
shape. About 10% of the old growth beech trees were dead
and about 50% injured so that the chances are that they will
die before another year. Very few live caterpillars were seen,
but many were found that had died of a fungous disease. Saw
many apple trees cntirely stripped by this pest.

Also visited a sugar orchard that had suffered some in 1907
when the tops of a few trees were stripped. In the spring of
1908 thirteen hundred trees tapped and run for the usual length
of time vielded only about one-third of the average amount of
syrup.

The caterpillars left many trees bare this season and the
chances are that many of them will die. Numerous other re-
ports came in during the month of August from different sec-
tions of the State with requests for information as to the hand-
ling of the pest.

On August 11th, inspected woods in Oakland where the cater-
pillars had done so much damage the previous year. Found
not so much stripping. Most of the caterpillars were dead of
a fungous disease, some were being killed by predaceous bugs,
Podisus modestus, and we captured two specimens of Calosoma
frigida, a predaceous beetle, which were feeding on caterpillars
in the trees. Larvae of beetles were found under the leaves.
Several specimens of Geotrypes splendidus were found bur-
rowed under the leaves; they were probably feeding on the
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decaying caterpillars. Ichweumon flies were busy getting in
their work, also Tachnid flies. There did not seem to be much
show for the few remaining caterpillars. A thorough search
under the leaves yielded but very few healthy pupe.

August 19th, T visited an extensive woodlot in Belgrade where
quite a per cent of the trees had been defoliated. Found but
few live caterpillars, but many dead ones. Only an occasional
live pupa was found.

August 2oth, received word from Buckfield that many or-
chards were completely stripped. “Every leaf eaten and the
apples standing out bare on the branches.” See illustration,

October 1st, an orchard was visited that had been stripped in
July and many of the trees were found in full bloom where
Nature had endeavored to reinstate herself, although too late
in the season.

We are very confident that this pest will be controlled by its
many enemies, and that the coming season will see its ravages
greatly reduced. There is no question about its control in the
orchard if the trees are sprayed during the first week in July.

Fall Web-worm. 'The cut shows a nest of this noted pest.
It was photographed August 4th, 1gog. This insect was more
abundant all over the State than ever before. Its unsightly
nests were found attached to a great variety of trees and shrubs,
but its damage was confined more to the fruit and shade trees.
Many reports came into the office regarding this pest. By many
it was thought to be the brown-tail, and the invasion at Madi-
son of hundreds of moths during the last week in July was
reported as being the much dreaded brown-tail. The first ap-
pearance of the moths was about the middle of June, and on
June 28th we found the first colony of young caterpillars.

The moth very much resembles the brown-tail when at rest.
It is of a pure white color but not so robust in appearance, the
body being much slimmer and the wings thinner. When ex-
tended the distinction is plainly shown, as the body is plain,
without the brown tuft which characterizes the brown-tail. The
moth is a night flier and deposits her eggs in a flattened patch
on the under side of a leaf. These eggs are of a greenish shade,
slightly covered with white scales from the body of the moth.
As soon as the eggs hatch, the young caterpillars begin to feed
on the green portion of the leaf, leaving the entire skeleton; as
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they feed they spin a web over the leaves and extend this cover-
ing backwards until, in many cases, the whole limb is covered
as shown in the figure. This silken web protects the caterpillars
from their enemies, also from any spray that may be applied.
They are gregarious, feeding in colonies until nearly full grown.
They then scatter over the tree and wander about with a quick,
uneasy movement. The full grown caterpillars are about 1}4
inches in length, thinly covered with silken hairs of varying
lengths. They are quite variable in color, from light grey to
reddish brown. When fully developed they descend to the
ground and hide away, changing to the pupa stage in which
they remain all winter, emerging as adult moths the following
summer. The trees in the orchard should be inspected every
few days and as soon as these webs are seen, they should be
cut off and burned.

One orchardist reported that he had kept count of the nests
removed from his trees until the number reached 1,495. He got
tired when that number was reached, but destroyed many hun-
dreds afterwards, so that it is safe to say that he took at least
calculations, 2,000 nests from about 2,000 trees, which meant
the destruction of at least 600,000 caterpillars. His method was
to have a basket attached to his saddle and as he rode through
the orchard he cut off the nests. When the basket was full it
was emptied into a large hole in the ground. These nests were
burned each night.

Yelloww-necked Caterpillar. 'This caterpillar is quite familiar
to many orchardists in Maine, as it was very abundant in 1907
and 1908. It might be classed as a companion piece to the red-
humped, as it appears at about the same time and has similar
feeding habits. When disturbed the caterpillar throws up both
ends of the body, retaining its hold by its pro-legs.

The full grown larva is sparsely covered with fine silken
hairs. The head is black and a yellow band just back of the
head gives it the common name of “Yellow-Neck.” They go
into the ground to pupate and remain until the following season.
They may be destroyed in the same manner as the red-hump,
both of which can easily be controlled by spraying. The July
spray for the saddled prominent would answer for all.

Red-humped Caterpillar. But few red-humped caterpillars
have been reported this year. The caterpillar is easily recog-
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nized by the red hump on the fourth segment, its body being
larger at this point and tapering each way.

The eggs are laid in a cluster on the under side of the leaves
and when they hatch the young larvae remain side by side and
feed in a colony. They consume the entire leaf so that a young
tree may be entirely stripped by one brood. When full grown
they crawl under leaves or other refuse and spin a thin, some-
what transparent cocoon in which they remain until spring, then
change to the pupae stage and hatch into the mature moth about
the last of June,

The young larvae may be detected by a careful search while
they are confined to one or more leaves and can be easily de-
stroyed.

LIST OF FRUIT PESTS,
Strawberry:
Strawberry weevil, Anthonomus signatus.
Crown borer, Otiorhynchus ovatus.
Flea beetle, Phyllotreta vittata.
June beetle, Lachnosterna fusca.
Raspberry and Blackberry:

Cane borer, Oberea bimaculata.
Gall insect (beetle), Agrilus ruficollis.

Currant and Gooseberry:

Currant worm, Nematus ventricosus.

Currant stem borer, Sesia tipuliformis.
Currant span worm, Cymatophora ribearia.
Currant span worm, Xanthotype crocataria.
Currant fly, Epochra canadensis.

Gooseberry fruit worm, Dakruma convolutella.

FRUIT TREE PESTS.
Plum Insects:
Plum curculio, Conotrachelus nenuphar.

Pear Insects:

Pear tree slug, Selandria cerasi.
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Apple Insects:

Wooly aphis, Schizoneura lanigera.

Green aphis, Aphis mali.

Oyster-shell bark-louse, Lepidosaphes ulmi.
Codling moth, Cydia pomonella.

Apple maggot, Rhagoletis pomonella.
Round-headed apple-horer, Saperda candida.
Flat-headed apple-borer, Chrysobothris femorata.
Apple bud moth, Tmetocera ocellana.
Banded leaf-roller, Archips rosaceana.

Apple Bucculatrix, Bucculatrix pomifoliella.
Tent caterpillar, Malacosoma americana.
White-marked tussock, Hemerocampa leucostigma.
Old tussock, Notolophus antiqua.

Brown-tail moth, Euproctis chrysorrhoea.
Gypsy moth, Porthetria dispar.

Fall canker-worm, Anisopteryx pometaria.
Spring canker-worm, Paleacrita vernata.
Saddled prominent, Heterocampa guttivitta.
Fall web-worm, Hyphantria cunea,
Yellow-necked caterpillar, Datana ministra.
Red-humped caterpillar, Schizura concinna.

FUNGOUS DISEASES.

Apple canker, Nectria ditissima.
Black knot, Plowrightia morbosa.

BROWN-TAIL MOTH FOR IQOQ.

There has been a gradual spread northward of the brown-
tail moth, but the infestation is scattering and can be checked
to a great extent if thorough work is done by property owners
and town authorities. The law passed by the last legislature
did not go into effect until the first of July, 1909, but the work
of the spring campaign was much more thorough in some sec-
tions, than during the preceding vear, with the result that but
little stripping of trees was noted outside of York County. In
badly infested sections where the nests were not removed a
great deal of suffering was caused by the so-called brown-tail
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used in place of string.
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rash. Many more cases were reported than ever before, and
one man employed in the gvpsy field force died from the effect
of the disease.

The season was not so favorable for the working of the fun-
gous disease that played such havoc with the caterpillars during
the summer of 1908, It is to be regretted that there are yet
so many who are seemingly indifferent to the spread of this pest
and make no effort to aid in removing the winter nests from
trees on their own property. If all such nests are removed
there will be no danger of having stripped trees or brown-tail
rash.

Early in July a report came to the office that the town of
Madison was swarming with brown-tail moths. An investi-
gation revealed the fact that the town was badly infested with
the so-called fall web-worm. These moths resemble very closely
the brown-tails and appear at the same time, swarming around
the street lights. After a thorough search, one male brown-
tail was found. A few nests were found at Sangerville in
Piscataquis County, in 1908. They were found at Dover and
Foxcroft this fall, and a later scout was made with the result
that all the intervening towns, from Waterville north, to Dover,
were found to be infested. During the summer moths were
reported in Bangor as coming on the boats from Boston. This
section was inspected and nests were found in all of the towns
from Hampden to Old Town. There was a larger flight this
year than ever before, which accounts for the more extended
infestation. We have the whole sweep from New Hampshire
as well as from our own district. Our unusually mild winters
for the past two seasons account in a great measure for the
added territory. From observations made in the winter of
1906-1907 it would seem that a very severe winter would set
back the northern limit again to about the latitude of Augusta.

The following towns have been added to the infested district
during the past season:

Andover, Byron, Newry, Roxbury, Alton, Bangor, Bradford,
Brewer, Carmel, Charleston, Corinna, Corinth, Dexter, Dix-
mont, Etna, Exeter, Garland, Glenburn, Hampden, Hermon,
Hudson, Kenduskeag, Lagrange, Levant, Newburg, Newport,
Old Town, Orono, Plymouth, Stetson, Veazie, Atkinson,
3rownville, Dover, 'Foxcroft, Milo, Orneville, Sebec, Anson,
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Athens, Bingham, Brighton, Cambridge, Canaan, Concord,
Cornville, Detroit, Embden, Harmonyv, Hartland, Lexington,
Madison, New Portland, Norridgewock, Palmyra, Pittsfield,
Ripley, St. Albans, Solon, Burnham, Troy, Baileyville, Baring,
Meddybemps and Princeton.

GYPSY MOTH SITUATION.

We are facing a critical period in the history of oug gvpsy
moth infestation.

We must have the support and hearty co-operation of all those
who are looking for the future interests of our forest conserva-
tion and the movement for orchard improvement, and general
agricultural uplift. The pest so far has been practically held
in York County, but unless a more determined policy is adopted
hy our next legislature we cannot hope to keep the insect long
under restraint, and if once it gets beyond control we will not
foretell the result, it is all too evident. The report of the Special
Field Agent should be carefully read.

GRASSHOPPERS,

The damage to young apple trees by grasshoppers was quite
serious. They were so abundant that whole trees were defoli-
ated, even some ten feet in height. The damage to other farm
crops was great; whole fields of grain were ruined; corn and
beans were stripped of leaves and much of the feed in many of
the pastures was eaten bare.

APPLE CANKER,

This disease has done more to discourage Maine fruit grow-
ers than all the other evils combined. Hardly an orchard in the
State is free from this trouble. Wherever the winter injury of
1906 and 1907 occurred, this disease followed rapidly in its
wake. The worst feature of the situation is the fact that but
few recognize the injury and are cognizant of its nature and
how to treat it.

We were recently called to an orchard of several hundred
trees, almost every one of which was badly infested with tree
canker. The cut shows a good illustration of a typical case of
this disease as occurring in the crotch of a limb. In most or-
chards it is noticed first as affecting the ends of the twigs and
"limbs; the end begins to turn dark, the bark sinks and often
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cracks open. If the weather conditions are favorable the work of
destruction is very rapid, especially if it should be what is called
crown canker, occurring just at the surface of the ground and
girdling the trunk. It is easily conveyed from tree to tree by
the spores of the fungus, which are so minute that they are not
visible to the naked eye, and float in the air like so many dust
particles. 'These lodge in crevices in the bark, in fact all over
the tree, but are not able to penetrate the healthy bark. It is
only when the surface is exposed by the cut of a saw or axe,
the puncture of an insect, the cracking of the bark by a sun-
scald, the action of the frost in severe winter weather, or some
mechanical injury that the disease can cause damage.

We must wake up to the fact that our old orchards are doomed
unless the trees are cared for and properly treated.

The mechanical injury due to the severe winter above referred
to was followed by this disease, so that now hardly an orchard
is free from it. In the affected orchards the trees should be
carefully looked over and all diseased limbs and twigs cut out
and burned. The sunken, dark colored spots where the bark
is dead, either on the limbs or trunk or in the crotch, should be
carefully scraped until the live bark is reached. The surface
should be saturated with a strong solution of copper sulphate
(blue vitriol), two ounces to one gallon of water.

CARE OF INJURED TREES.

The cut shows the trunk of a small tree that has been in-
jured in some way, probably by being knocked off by the whiffle-
tree in cultivating. The owners sought to remedy the evil and
bound on a piece of burlap, fastening this with a piece of copper
wire; the result is very apparent.

Several trees in the orchard were treated in this manner and
they were all dead as a result. If these scars had been care-
fully trimmed of all loose bark, treated with copper sulphate
solution and properly painted, nature would soon have healed
the wound.

Whenever a band is placed around a tree it should be fas-

tened with a soft string that would easily preak or cut away by
the time the wound was healed.
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NEW ENGLAND FRUIT SHOW.

A conference of New England governors was called to meet
in Boston on November 23, 1908.

The writer was sent as a delegate from the Maine Depart-
ment of Agriculture. As a result of the gathering, a meeting
of the New England nursery inspectors was held at the State
House on December 4 of the same year, to discuss a plan for
better nursery protection for the New England states. At this
meeting it was proposed to hold a New England Fruit Show in
190og9. This met with the approval of the leading fruit men of
the several states.

On March 5, 1909, another conference was held, at which
time the following officers were elected:

President, J. Lewis Ellsworth, Boston, Mass.

Vice President, William P. Rich, Boston, Mass.

Secretary, Wilfrid Wheeler, Concord, Mass.

Treasurer, A. Warren Patch, Boston, Mass.

State Vice Presidents—Charles L. Gold, North Cornwall,
Conn. ; R. M. Bowen, Providence, R. I.; F. C. Sears, Amherst,
Mass.; G. L. Perry, South Hero, Vt.; E. D. Sanderson, Dur-
ham, N. H.; E. F. Hitchings, Waterville, Maine.

The objects of the exhibition were to demonstrate the superior
quality of New England fruit; to encourage better metQods of
production and marketing; and to call attention to the possi-
bilities of commercial fruit culture in the New England states.

A great deal of work was done in each state towards making
this exhibit one of the finest ever held in the Fast. Maine did
her part, although handicapped in many ways. Owing to a
severe hail storm in midsummer, much of the fruit in the apple
belt was rendered unfit for exhibition. Another drawback was
the fact that the show was held too carly for Maine fruit, espe-
cially winter varieties.

Liberal premiums were offered, open to New England, and
each state made out its own list. ’

MAINE'S POSITION.

The initial movement in Maine was a slow one. There was
but little enthusiasm. Tt was rather up-hill work to secure
exhibits of fruit for the show, and still harder to obtain pledges
for the amount of the premiums. Private individuals were -
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Maine exhibit of boxes at the New England Fruit Show, Boston, October 19-24, 1909.
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solicited ; the Pomona and subordinate granges were called upon,
with the result that $329.60 was finally available, aside from
special premiums given by the State Grange, Lewiston Journal,
and State Master of the Grange. The total amount offered for
our State premiums was $412. The full amount was pledged,
but owing to a misunderstanding in regard to some of the
Grange pledges, only $329.60 was collected, so that but 8o per
cent was paid.

Maine entered 28 barrels, 588 hoxes and 497 plates.

New Hampshire entered 18 barrels; 54 boxes and 249 plates.

Vermont entered 5 barrels, 16 boxes and 37 plates.

Massachusetts entered 31 barrels, 74 boxes and 455 plates.

Rhode Island entered 24 barrels, 22 hoxes and 83 plates.

Connecticut entered 25 barrels, 132 boxes and 199 plates.

For State exhibits, Maine made 10 entries, New Hampshire
9, Vermont 2, Massachusetts 11, Rhode Island g, Connecticut 6.

In Grange exhibits, Maine made 14 entries, New Hampshire
6, Vermont none, Massachusetts 3, Rhode Island 4, Connecti-
cut 2.

MATNE WINNERS OF PRIZES. STATE EXHIBIT.

In the State exhibit under best collection of five commercial
varieties of apples:

First, C. A. Merrill, Auburn. Varieties, JTubbardston, Bald-
wins, Spy, McIntosh, King.

Second, G. W, Staples, Temple. Varieties, Rolfe, Spy, Bald-
win, King, Gravenstein.

Third, I. G. Quimby, Auburn. Varieties, Spy, King, Bald-
win, Rhode Tsland Greening, Ben Davis.

MAINE SPECIAL PRIZES.

Best hox of Baldwins—First, R. L. Cummings, West Paris;
second, F. H. Morse, Waterford; third, W. L. Warren, West
Baldwin.

Best box Ben Davis—First, R. I.. Cummings, West Paris;
second, H. J. Luce, Hampden Corner; third, J. G. Quimby,
Auburn,

Best box Gravenstein—TFirst, A. A, Herrick, Norway; sec-
ond, G. W. Staples, Temple; third, ¥. 8. Whiting, East Hebron.

Best box King—First, A. A. Herrick, Norway; second, C. A.
Merrill, Auburn; third, R. L. Cummings, West Paris.
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Best box McIntosh Red-—First, C. A. Merrill, Auburn; sec-
ond, G. W. Staples, Temple; third, none.

Pest box Northern Spy—TFirst, A. A. Herrick, Norway; sec-
ond, R. L. Cummings, West Paris; third, J. G. Quimby, Auburn,

Best box Rhode Tsland Greenings—First, J. M. Sturgis, Au-
burn; second, J. Wallingford, Auburn; third, J. G. Quimby,
Auburn.

DBest box Wealthy—First, G. W. Staples, Temple; second,
J. Wallingford, Auburn; third, none.

Best barrel Baldwins—First, F. H. Morse, Waterford; sec-
ond, R. I,. Cummings, West Paris; third, F. G. Whiting, East
Hebron.

Best barrel Northern Spy—First, W. H. Keith, North Mon-
mouth; second, Albert J. Pike, Wayne; third, G. W. Staples,
Temple.

In order to show the leading varieties exhibited from each of
the New England states, we will give the list from each as
shown by the State exhibit of the best five commercial varieties.
Maine, as previously given, had ten entries; in these the follow-
ing varieties occurred the number of times indicated by the
figures following the varietv: Baldwin (9), Spyv (7), King
(6), Rhode Island Greening (5), Ben Davis (4), Gravenstein
(3), Mclntosh (3), Wealthy (2), Roxbury Russet (2), Nod-
head (2).

New Hampshire, nine entries—Spy, Rhode Island Greening,
MclIntosh, two each, with one each of King, Baldwin, Bellflower
and Hubbardston.

Massachusetts, eleven entries—Baldwin (10), King (9), Mc-
Intosh (7), Gravenstein (7), Rhode Island Greening (7),
Wealthy (5), Spy (4), Hubbardston (3).

Connecticut, six entries—Baldwin (6), Rhode Island Green-
ing (5), Spy (4), King (3), Gravenstein (3), McIntosh (2),
Fall Pippin (2).

The fruit show was held at Horticultural Hall, Boston, Oct.
19 to 24. From the beginning it was a great success, and its
influence will be felt for years to come, not only in New Eng-
land, but throughout the apple belt of New York and New
Jersey. Maine took her place, and although entering with many
cdds, came out with her share of honors. The few who pushed
the undertaking to success received their reward, as much in
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the knowledge gained as in the prizes won. The best feature
of the whole exhibit was the perfect harmony and united effort
of all who participated in the movement for “Better Fruit for
New England.”

The large display of boxes in the Maine exhibit prompted a
gift from Hon. James J. H. Gregory, to the State of Maine, for
the improvement of her fruit interests. A $1,000 bond has
been deposited by him with the Maine Department of Agricul-
ture, to encourage the growing of better orchards in the State
by awarding the interest, a prize of $200 at each five-year
period, on the best acre or more of orchard grown during that
time. This offer will give an impetus to Maine {ruit raising
in the future, and we predict that in a few years orcharding
will be one of the leading agricultural industries of the State.

LESSONS FROM THE SHOW.

The first New England Fruit Show has passed into history
but its many successes and failures will add impetus to the
great movement for “Better Fruit for New England.”

Maine in the past has suffered in a great measure from un-
scrupulous tree agents who wished to unload all the culls of all
the tried and untried varieties that an orchard is heir to. The
result has brought disaster to many orchards in Maine,

The New England Fruit Show helped to turn this tide to
better nursery stock and fewer varieties. A glance over the
leading varieties reveals this fact,—that the Baldwin is the most
universal variety grown. In Class G, there were 76 plates of
five apples each and 36 of 12 each, while in Class F, they en-
tered into almost every state and grange exhibit, giving at least
8o plates more; making a total of about 200 plates of Baldwins
cut of a total exhibit of 1,520 plates of apples.

The next varieties, as they came in order, were King, Rhode
Island Greening, Spy, Roxbury Russet, Hubbardston, Graven-
stein, Fameuse, etc.

Maine entered the field to learn her lessons from her more
favored sisters, and those who attended the school felt well
repaid for the expense of the tuition. We learned a great deal,
and what is better, we are going to put that knowledge into
practice. 'The big lesson of spraying was forced home to many
as never before. We also learned a few things about scoring
fruit, some of which will be put into practice.
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In the matter of varieties, there was a good opportunity
offered for the exercise of better judgment on the part of many
Maine growers.

The whole State is awakened as never before on the subject
of fruit growing. The annual exhibit of the State Pomological
Society held in Norway, was the finest ever shown in Maine.
This came as a result of the New England Fruit Show.

The officials of all the fairs to be held in the State during
1910 have been asked to increase their premium lists for better
fruit. Fruit Institutes and field spraying demonstrations will
be held during the season; old orchards will be renovated and
vew ones planted.

There is a general agricultural uplift all over New England
and the movement for orchard improvement has turned in the
right direction. '

. Better fruit is in the air,
Better fruit is everywhere.

SOLON CHASE.

In the death of Solon Chase, which occurred on Nov. 23,
1909, the orchard interests of Maine lost a firm friend. We
are glad to present the picture of this veteran farmer and
orchardist in this report. Mr., Chase was born at Chase’s Mills
in 1822, When cutting the bushes from around a large boulder
in his field, more than forty years ago, he found a small scrub
apple tree. This tree he grafted to Northern Spies, and he
lived to see it produce $50 worth of apples in one season. At
Lis death he had 600 Northern Spy trees in good condition, the
most of them bearing from one to eight barrels of apples. One
year ago he had two acres of his rocky pasture land plowed
and he helped to remove the stones and fit it for 200 more Spy
trees. His plans for this orchard will be carried out by his son.

Mr. Chase manifested a deep interest in the orchard work
of the State. He was very anxious to see the recent movement
for “Better fruit” materialize, and stated that he thought the
future of Maine, so far as orcharding was concerned, was a
bright one. We hope that his mantle will fall upon many.



Solon Chase, “Spy” King of Maine.
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NURSERY INSPECTION.

Owing to the change in the law, which now requires the
inspection of all places where small fruit stock is raised to be
placed on the market, the duties of the State Inspector have
been greatly increased. The following is a list of the nurseries
inspected. The majority sell only small fruit stock, principally
strawberry plants.

The nurseries of Maine, with but one exception, are not grow-
ing Maine fruit trees. We think this is a great mistake. Years
ago there were several parties who grew Maine stock and
wherever the orchards are located that were set to this stock
we find our most thrifty and long-lived trees. We believe the
time has come for a movement in this direction. It is true they
could not be raised as cheaply as are the trees from France
seedlings, but if we secure hardy stock as a result the price
would not count so much as hardiness. Parties have consulted
the Department in regard to this matter and we believe a ven-
ture will be made in the near future along this line,

One very important factor is in our favor and that is the
insect problem. Stock raised in Maine, as far as present con-
ditions are concerned, would be free from San Jose scale, woolly
aphis, crown gall, etc. This is very important, to say the least.

20
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LIST OF NURSERIES IN MAINE.

ANDROSCOGGIN COUNTY.

Chapput, Joseph T....... Auburn, Small fruit.
Lombard, T. M........ Auburn, “ “
Merrill, A. S............ Auburn, “ «
Merrill, Chas............ Auburn, “ «
Roak, Geo. M........... Auburn, Regular stock.
Woodman, H. M........ Auburn, Small fruit.

CUMBERLAND COUNTY. .

Barberi, Chas. .......... Woodfords, “ “
Benton, Llewellyn....... Gorham, “ ¢
Gould, Chas. E.......... Woodfords, “ “
Green, Edward........... Gorham, “ “
Holmes, H. H........... Woodfords, “ “
Jackson, H. A.......... Westbrook, “ £
Kemp, A. Fooo.ooooinls. Gorham, “ “
Macomber, E. R......... Woodfords, « “
Maybury, Walter........ South Windham, “ “
Morse, Mrs. Emma J.... South Windham, “ “
Moulton, Milton S....... West Scarboro, “ “
Purrington, Chas........ Gorham, “ “
Smith, Chas. W......... Woodfords, “ “
Webb, Frank............ South  Windham, “ “
Webb, Sumner.......... South Windham, “ “
Winslow, Robert........ Gorham, “ “

HANCOCK COUNTY.

Ball, Henry A.......... Hancock Point, “ “
Ball, H. D. & Son....... Hancock, “ ¢
Crabtree, W. A...... ~... Hancock Point, “ “
Hancock Co. Nursery Co.. Surry, Regular stock.
Moore, Geo. M.......... Hancock Point, Small Fruit.
Mt. Desert Nursery Co...Bar Harbor, Regular stock.
Mt. Desert Nursery Co...North East Harbor, Regular stock.
Penny, C. A............. Hancock Point, Small fruit.
Phillips, Willard........ Hancock, “ “

Wooster, E. W.......... Hancock Point, “ «
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KENNEBEC COUNTY.

Small fruit.

Chadwick, Edward C.... So. China, “ “
Dutton, Chas. E......... China, “ “
Ellis, Ruel T............ China, “ “
Haskell, Wesley......... Weeks’ Mills, “ “
Jones, Willis E.......... So. China, “ “
Lawrence, Henry C..... Chelsea, “ “
Metcalf, Frank.......... Albion, “ “
Patterson, Frank M..... China, “ “
Perkins, Chas. S........ Vassalboro, € “
Perley, Clarence......... Winthrop, “ «“
Perley, Fred W......... Vassalboro, “ “
Pike, Geo. A........... Winthrop, “ “
Shaw, Eben............. Albion, “ “
Shorey, Asher........... Albion, “ “
Ward, Freeman.......... China, “ “
Ward, O. U. G.......... China, “ «
Ward, W. F............ China, “ “

KNOX COUNTY.

Lufkinp W. C............ Rockland, “ “
Simmons, R. B.......... Appleton, i i
Thurston, James........ Rockland, ‘ “
Thurston, Philo......... Unton, “ “

LINCOLN COUNTY.

Chatman, G. H.......... No. Edgecomb, Regular stock.
Clifford, Woodbridge.... No. Edgecomb, Small fruit.
Hutchings, John E. Jr... Wiscasset, “ “

" Mason, William......... Wiscasset, o “
Merry, Byron L......... No. Edgecomb, “ “

OXFORD COUNTY.

Pike, Dennis............ Norway, “ «

Lyman, F. L............ West Paris, “ “
PENOBSCOT COUNTY.

Fogg, A. B.............. Hermon, “ “

Gould, W. S............ Brewer, “ ¢

McCabe Brothers........ Bangor, “ “

McCabe, John C........ Bangor, “

McCabe, R. F........... Bangor,
Murphy, Henry......... Bangor,
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Small fruit.

Osborn, William E...... Brewer, “ “
Overlock, Fred.......... Hermon, ¢ “
Smith, A. C............. Hermon, f “
Smith, D. B............. Bangor, R. 4, “ “
Smith, H. A............. Newport, i «
Smith, J. E............. Newport, ‘ “
Smith, P. J............. Hermon, “ “
Wilson, John............ East Newport, “ “

PISCATAQUIS COUNTY.

Bridges, Frank W....... Dover, ¥ “
Brockway, C. A......... Dover, “ “
Bush, James............. Foxcroft “ “
Cleaves, F. W........... Sangerville, “ “
Howard, I. D........... Sangerville, “ “
Knowlton, S............. Sangerville, “ “
Powers, M. W.......... Dover, “ £
Prentiss, H. C.......... Foxcroft, “ “

SOMERSET COUNTY.
E. T. McCabe & Co....... Palmyra, Regular stock.

WALDO COUNTY.

Stantial, A. B........... Belfast, Small fruit.
Wilson, M. O........... Searsmont “ “
Vese, Chas. C........... Belfast, “ “

WASHINGTON COUNTY.
Wooster, E. W.......... Washington Junction, ¢ “

YORK COUNTY.

Fernald, W. Linwood... Eliot, Regular stock.
Hazelton, F. H.......... Old Orchard, Small fruit.
Murch, G. A............ Old Orchard, “ “
Whitman, B. M.......... Old Orchard, “ “

LICENSING OF NURSERY AGENTS.

As soon as the new law went into effect, requiring all persons
who wished to take orders for nursery stock in the State to
take out a license for so doing, there was considerable uneasi-
ness felt among nurserymen outside of the State as to what
would be the outcome of this new requirement. It was a move-
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ment in the right direction, for it will not only enable the
Department to secure data on the business handled in the State
along this line, but will bring the fruit interests of the State
into closer touch with the great movement for “Better Fruit
for New England.” It will help to equalize our standard of
nursery stock and free the State of much of the inferior material
that has found its way into the orchards of the State in the past.

The movement has met with the approval and hearty co-oper-
ation of the leading nurserymen who are united for the best
interests of the trade. The best is none too good for Maine.
Remember our motto!

The greatest lesson now to be learned by our orchardists is
that of better selection of stock. Do not for a moment enter-
tain the thought that small and inferior nursery stock should be
bought because the first cost is less. We are not at a bargain
counter and should bear in mind that cheap stock is dear at any
price; even the gift of such should be a criminal offence. Select
the best, as you would in purchasing an up-to-date dairy herd.
The amount of business done in the State is quite extensive, as
will be seen by the number of agents employed. As yet we
cannot state the yearly business done, as the data cannot be
secured until the season closes next spring. We shall then
endeavor to secure as complete a record as possible.
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LIST OF NURSERY AGENTS LICENSED BY THE
STATE ENTOMOLOGIST FOR THE YEAR 1900.

Abbott, Hiram F,,

Adams, W. P. Ogunquit.
Ames, Judson, Foxcroft.
Andrews, Chas L., Portland.
Andrews, W. G.,, ~ Prout’s Neck.
Archer, Elmer, Woodville.
Arthur, C. E, Farmingdale.
Ayer, Frank W, Bangor.
Barlow, L. A, Fast Boothbay.
Bartlett, Frank R., Topsham.
Barton, R. S, Waterville.
Bean, Chas. E,, Sanford.
Bean, Emery O., Deer Isle.
Bell, Wm. P, Westfield.

Bennett, Helen M.,
Benson, Harden G,

Bicknell, L. H., Albicn.
Billingten, H. C,, Surry.
Bolton, Frank O, Portland.
Booker, John F., Somerville.
Boothby, Asa, Westhrook.
Bradeen, A. C. Lewiston.
Brann, Fred P, Palermo.
Bray, Geo. C,, Hiram.
Bridges, O. W, Dexter.

Briggs, Carrie A., South Faris.
Briggs, Frank A, South TFaris.
Briggs, Walter S., Littleton.
Brown, I. L, Bucksport.
Brown, Nelson W., Milo.
Brown, William F, Princeton.
Bryant, J. B, Buckfield.
Buckman, N. D., Yarmouth.
Burleigh, Arthur A., Biddeford.
Burleigh, Ray C,, Biddcford.
Burns, S. L., West Eden.
Buswell, Arthur R, Norway.
Butters, Levi, Fast Stoneham.
Buzzell, F. F,, Skowhegan.

Rumford Pt.

Scarboro.
Kingfield.

Campbell, John C, Steuben.
Candage, Herbert A., S. Bluehill.
Cannon, 8. T, Augusta.
Carter, Ruel S, Bradley.
Cary, C. N, Passadurukeag.
Casey, Warren, Augusta.
Cassidy, M. L., Calais.
Chadbourne, E. L., Carmel.
Chase, Fred H., Clinton.
Chase, Homer N., Auburn.
Cheney, Harold E., Bowdoinham,
Clarke, Albert W., Smithville.
Clough, S. B, Lewiston.
Cobb, Willard, West Paris.
‘Coffin, G. W., Harrington.
Colby, Chas. E., Topsham.
Cole, Edward C,, Sedgwick.
Cole, Edwin B, Springfield.
Colg, J. E,, TUnion.
Cole, W. D, Norway.
Cook, Aibert E., Windham.
Cook, C. B, Troy.
Cookson, G. W. H., Newport.
Coulter, Ancil D, Vanceboro.

A,

Cowan, George
- Tenant’s Harbor.

Crockett, Leon O., Camden.
Currier, Fred H., Houlton.
Curtis, Fred A., Ashdale.
Daggett, Chester W.,, Greene.
Daggett, Lee, Strong.

Daicy, Kilbourn W., W. Scarboro.
Dailey, Elon L, Canton Point.

Dakin, E. J., Wilton.
Davis, E. B, Rumford.
Davis, E. E., Greene.
Davis, George, Searsmont.
Davis, Levi T, Old Town.
Day, J. D, Princeton.



REPORT OF STATE ENTOMOLOGIST.

DeLemos, Louis, E. Belfast.
Dennett, Wm. S, Buxton.
Dinsmore, W. E,, Fairfield.
DeMarey, Henry N, Lincoln.
Doble, Wm. E., West Paris.
Domansky, R. C,, N. Castine.
Douglass, Burton, Belfast.
Dow, Sewall, Riverton.
Downing, Geo. H., York Corner.
Dudley, Frank H., Auburn.
Dudley, O. P, Farmington.
Dunphy, A. ], Lexington.
Duran, James F,, Charleston.
Dyer, Alden, Franklin.
Faton, Samuel H, Oxford.
Faton, Sidney L., Bath.
Edgecomb, Perley A., Limestone.
Edwards, J. P, Norway.
Ellingwood, Anson P, Monroe.
Ellis, R. T, China.
Fvans, Frank J,, Berwick.
Evans, 1. F. , South Paris.
Fadden, Edgar F., W. Newfeld.
Fairbanks, A. E. Monmouth.
Farnham, Mark, Wells.

Fenderson, Wm. P., Dennysville.
0Old Town.

Fernald, C. G,

Fernald, Fred H,, Newport.
Fickett, Miss Minnie, Saco.
Fifield, B. S, Rockland.
Fogg, Isaac H., Portland.
Foss, Clyde, Wellington.
Fox, Alwyn N., So. Berwick.
Fox, Daniel J,, Porter.
French, A. B, Lincolnville.
Frizzell, J. N,, Mercer.
Gardiner, W. E., Fort Faiifield.
Gay, W. R, Gardiner.
Getchell, Oscar I, Bangor.

Giles, Bennie M., Boothbay Harbor.
South Berwick.

Lincoln Ctr.
Livermore Falls.

Gilman, H. W,,
Goodwin, Atwood,
Gordon, G. A,

Gordon, Wilson M., Winn.
Gore, G. W, Dexter.
Gott, J. M, Wayne.
Gould, R. E., South Paris.
Gray, Wm. D,, Bowdoinham.
Green, J. C, Lexington.
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Grover, John P, Brewer.
Grover, Moses E., Bethel.

Gunnison, Homer E.,
Kittery Depot.

Hall, Barlow, Ellsworth.
Hall, Chas. H.,, Mechanic Falls.
Haney, Chr. F, Camden.
Hart, Rodney E., Ellsworth.
Hartford, H. C, Etna.
Harvey, S. M., Lewiston.
Haynes, Henry R., Winn.
Helme, A. G. Y., Dexter.
Hengkins, L. E,, Houlton.
Herrin, Forrest, Skowhegan.
Hersey, G. L., Corinth.
Hichborn, F. O, Portland.
Hinckley, A. E,, Portland.

Hiscock, Augustus,
W. Farmington.
Hocking, Alfred C, St. George.
Hodgdon, Dexter W.,
Boothbay Harbor.
Hodgdon, Geo. T,
Boothbay Hurbor.
Holmes, Amos E,, Qakland.
Hopkins, John, West Peru.
Howe, Alton L., Norway Lake.
Howell, W. C., Greenville Jun :tion.

Huff, R. D, Danforth.
Hunt, Philip W, Brownfield.
Huntress, Sara 1., So. Berwick.
Hussey, J. €., Oakland.

Hutchinson, J. G., Buxton Ctr.
Hysom, Dexter L., Weeks’ Mills.

Ingalls, Alfred W., Ansomn.
Ireland, Clifton, Limestone.
Jackson, Nath. D., Fairfield.
Jackson, Francis A, Detroit.
Jacobson, C. A, New Sweden.
Jones, G. E., Sanford.
Jones, S. L., W. Kennebunk.
Johnson, Roy W, No. Berwick.
Joy, Roger, So. Berwick.

Judkins, Geo. G., No. Woodstock.

Judkins, N. F,, Madison.
Keen, Geo. H,, Waterford.
Kierstead, Thomas V.,  Caribou.
Kimball, Geo. E,, Woodville.
Kimball, Geo. E., Pittstield.
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Kimball, Samuel L., Patten.
Kinney, Beverly W., Atkinson.
Knowles, F. M, Boyd Lake.
Larrabee, Chas., Milttown.
Lawrence, W. H, Palmyra.
Lawton, John K., Farmington.
Leavitt, H W, Newport.
Leeman, C. T, Millinosket.
London, G. W, Foxcroft.
Libby, Arthur W, Portland.
Libby, Jesse C, Bridgton.
Libby, Wesley F., Portiand.
Little, Joel A, Bristol.
Littlefield, H. E., Bryant’s Pond.
Littlefield, S. L., Minot,
Lord, I. H, Gray.
Lothrop, Fred, Rockland.

McAllister, F. A,
Livermore Falls.

McCabe, E. T, Palmyra.
McCabe, Geo. L., Bangor.
McClure, Fred R, Athens.
McCormick, Chas,, Kingman.
MacFadden, A. S, Bath.
McFarland, W. H,, Palmyra.
McGray, Clair L, Burnham.

MacLaughlin, John H,,

Cooper’s Mills.

Macomber, E. R., Portland.
Maloney, Michael A., Houlton.
Mank, Emerson A., ‘Waldoboro.
Manley, Clarence V., Auburn.

Marrow, John H., E. Winthrop.
Marston, F. H.,

Matson, Joseph, Solon.
May, Harry E., Bangor.
Merrick, F. L., Waterville.
Merrick, W. S, Waterville.
Merrill, Arthur, Bangor.
Merrill, James, Augusta.
Mills, W. H,, Norridgewock.
Mitchell, H. R, © Waterville.
Mitchell, T. H,, Watevville.
Moody, Clement T., Warren.
Moore, E. A, Skowlegan.
Moore, Howard W., Pembroke.
Moore, Leroy, Ellsworth Falls,
Morrell, Hiram, " Portland.

Morse, Charles M.,

South Portland.

Gray.
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Morse, F. L., Pittsfield.
Morse, L. H., Kingfield.
Nash, A. D, Damariscotta.
Nash, I. W., Sorrento.
Newcomb, David L., Portland.
Newcomb, F. H, Hampden.
Nichols, Peter, Gloucester, Mass.
Noble, Fred A., Pittsfield.
Norris, Edmund B,, Gardiner.
North, F. W, Turner.
Norton, A. D, Farmington.
Norton, Clarence L., Detroit.
Norton, Mrs. M. E., Farmington.
Noyes, Cyrus S., Whitefield.
O’Brien, Horace,. Portland.
O’Roak, T. K, Kingman.
Osborne, B. C., Waterville.
Patten, Lester P., Carmel. ,
Payson, H. H., Hope.
Peaslee, Webster D., Whitefield.
Perkins, Benj. F., Castine.
Perkins, Fred B, Penobscot.
Perkins, H. F.,, Kennebunizport.
Perry, Asa T, Eliot

Peters, Andrew J. W. Vassalboro.
Phillips, Milton, Madison.
Phillips, Preston S., No. Berwick.
Phillips, Willard H., Hancock Pt.
Pierce, D. S,, Bingham.
Pitcher, A. 1. H,, Lincolnville.
Plummer, M. Gerry, So. Freeport.

Pomroy, Wallace M., Burnham.
Porter, James L., Ctr. Lebanon.
Prescott, Emery, Etna.
Preston, Andrew J., Dennysville.
Pulsifer, Geo. E., West Sumner.
Purington, W. S,, Augusta.

Rackliff, Claude E,,
Cumberland Mills.

Raymond, J. O, Winthrop.
Reynolds, Geo. L., Fort Fairfield.
Ricker, Alvin H., Lebanon.
Ricker, Geo. H., Lebanon.

Roberts, James A., East Waterboro.

Robinson, Delmore, Bridgton.
Robinson, T. R,, Brunswick.
Rollins, Dallas V., Unity.
Rowe, Fred E, Auburn.
Rowe, John M, Litchfield.
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Russell, A. P, Berwick.
Ryan, Roy G, Calais.
Sabins, G. M., Masardis.
Sanborn, D. S, Norway.
Sands, J. W, Dexter.

Sargent, Solo~on, So. Gouldsboro.
Savage, Jewett A, Skowhegan.
Savage, J. Frank, Woolwich.
Sawyer, Charles 1., So. Windham.

Seavey, Jedediah, Bucksport.
Shepard, O. A,, Presque Isle.
Simmons, Gilbert, Jay
Simpson, Frank A., Winterport.

Sinclair, Geo. L., Columbia Falls.

Small, Fred A, Searsport.
Small, John E., Stonington.
Small, R. H,, Harrington.
Smith, Alfred ], Gardiner.
Smith, C. B, Denmark.
Smith, Eugene W., Newport.
Smith, Herbert, So. Paris,
Smith, O. P, Mexico.
Smith, Seth I, Bluehill.
Snow, H. O, Frankport.
Sodergren, John J., Stockholm.
Staples, A. D., Orland.

W. Kennebunk.
Fort Fairfield.

Staples, Nicholas,
Staples, Wm. D,,

Steves, David G., Hallowell.
Stilphen, H. A, Head Tide.
Sullivan, D. Y., Clinton,

Sweetser, A. D.,
Task, Geo. W,

No. Yarniouth.
New Vineyard.

Templeton, Orrin, Greenville.
Thomas, Fugene, Brunswick.
Thomas, H. C,, Sumrner.

Thomas, John H., Roxbury.

313

Thomes, Orland J., West Buxton.

Thornton, F. C.,; Brookton.
Tibbetts, Clara E., Harmony.
Tinkham, 1. D, Portland.
Torsey, Alonzo C,, Bath.
Tupp, Byron- 8., Embden.
Tucker, Jas. R, West Paris,
Twombley, Fred S, Buxton.
Wadsworth, W. D, Hiram.
Waldron, Stephen G., Bangor.
Walker, Melvin, Woodfords,
Warren, J. H., Dexter.
Wasson, Loring S., Bucksport.
Watt, A. C, Castle Hill.
Whittemore, F. H,, No. I.eeds.

Webber, Harrison W., Mt. Vernon.

Weeks, Will S., Parsonsfield.
Wentworth, C. C,, Gardiner.
Wentworth, E. J., Sanford.
Wheaton, Enoch W, Meadway
Wheeler, C. W, Houlton.
White, Albert K, Portland.
White, James W., Ludlow,
Whiting, Frank O, Belfast.
Whitney, Chas H,, Gouldsboro.
Whitney, Fred, Winterport.
Whitney, G. M., Falmouth.
Wiggin, Clarence S., Waterford.
Williams, Fairfield.

Williams, S. T, Athens.
Winn, R. H, York.

Winslow, Chas. V., Webb’s Mills.

Wood, Edgar 1., Troy.
Woodman, Fred D, Winterport.
Woods, A. L., Cooper’s Mills.
Wright, Chas. E., Hartland.
Wright, F. W,

Wilton.
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LECTURE WORK.

So many requests for lectures, orchard demonstrations and
institutes have been received that it has been impossible to com-
ply with them all.

The following is a partial list:

Lectures before State, Pomona and subordinate granges 27
Farmers’ Institutes ... ... i, 4
Sho0ls L e 13
Clubs—on care of city trees...........coovieiion... 8
Farmers® clubs and Farmers” Week. ................. 4
State Board of Trade ......... ... .. .. oo 1
Fruit Growers’ Association and Pomological Society. .. 6
Paper at National meeting. ...........ovveiivaniin. I
64

Total attendance ...........cviieiiiianeennnn. 6,142

Thiz does not include manyv other short talks and orchard
demonstrations on how to handle apple canker, fruit and orchard
pests, etc.

Respectiully submitted,
E. F. HITCHINGS,

State Entomologist.






Gypsy Moth Work. Burning stone wall to kill caterpillars.
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REPORT OF SPECIAL FIELD AGENT.

Hon. A. W. Gilman, Commissioner of Agriculture:

Sir:—I have the lonor to herewith submit my third annual
report as Special Field Agent in Charge of Gvpsy Moth Work.
As compared with 1908 the infestations of the gypsy moths in
open and cultivated lands are now much reduced in numbers in
the worst infested sections.  On the other hand, the infestations
in woodlands occupy more ground than in 1go&, and the number
of hadly infested places is much greater.

This condition of the woodlands is due to the fact that there
has not been money enough to provide for a thorough scout of
the same, but during the year 1900 special efforts have been
made to scout as far as possible under the circumstances, and
enciigh is now known to justify the presumption that colonies
of the moth are scattered through the woodlands of at least
twelve of the infested towns of York County.

Though many of the colonies found have apparently had their
origin within three or four vears, many others originated many
vears since.  The woodland which is more or less infested prob-
ably covers twenty-five square miles of the southwestern portion
of the infested section.  The work has demonstrated beyond any
possibility of doubt that the gypsy moth situation can be con-
trolled and the forests preserved, if prompt and efficient work
is done and sufficient funds are available to carry it out. Iara-
sites have been introduced and the work must continue until
these parasites secure the balance of power. Many varieties of
these have been cultivated in this country and thus far have sur-
vived our severe winters. It will be several years before the
parasite will increase sufficiently to obtain control of the situ-
ation.

In getting into new territory we find many new and serious
infestations, but I am satisfied the situation can be controlled
and kept within the limits of the towns now known to be in-
fested.
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This season we have expended about $47,200 in the Gypsy-
moth work, $20,000 from the State appropriation and $27,200
from the Government. All of the work done in the State is
according to U. S. Government standard. After the finish of
the winter work which consisted of cleaning, cutting and burn-
ing dead wood, scraping, pruning, tin patching, burning over the
ground, thinning out the tops of trees, etc., we again took up
the scouting and continued same until time for burlapping.
Ninety thousand trees were burlapped and carefully attended
during the months of June, July and August.

Ten bales of burlap were used during the year in the opera-
tion and 192,702 caterpillars were taken from under the burlap
bands and destroyed. The spraying operations were carried on
more extensively than ever before. Five tons of arsenate of
lsad were used with excellent results. The summer work fin-
ished on August 15th, and owing to lack of funds it was neces-
sary to stop all work until Oct. 1st, when the scouting was again
begun and continued until the close of the year. The scouting
operations resulted in finding and destroying 47,433 egg clusters.
If these eggs werc allowed to hatch they would have brought
forth at least 10,000,000 caterpillars this coming year.

The following towns have been scouted and found to be in-
fested, viz: Kittery, York, Eliot, Wells, Kennebunkport, Kenne-
bunk, Biddeford, Saco, Scarboro, Gorham, Alfred, Shapleigh,
Waterboro, Newfield, Acton, Sanford, L.ebanon, Berwick, North
Berwick, South Berwick, Dayton and Togus. Total, 22.

The following towns have been scouted and nothing found,
viz: Hollis, Buxton, Portland, South Portland, Westhrook,
Gardiner, Randolph, Hallowell, Farmingdale and Augusta.
Total, 10.

The following table will show the number of men at work in
the State during the year (by months).

Month Govt, State Total Month Govt. State Total
January.............. 61 15 76 February............. 61 15 6
March................ 61 15 6 April. 00 69 69
May.....oooviiiniinn 00 5 i) June ...... KG) 37 112
July........ 8 31 109 August.... 4 30 104
September ........... 00 7 7 October ... AN 62 22 84
November............ 60 22 82 December ..., 31 27 58

Tam very glad at this point to acknowledge the assistance that
I have received from Mr. D. M. Rogers, Government Field
Agent; for his advice and kindness I am very grateful. I am
also glad to acknowledge my obligations to the following in-
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spectors: C. C. Nichols, E. M. Sadler, A. M. G. Soule, A. O.
Pike, C. E. Totman and H. L. Spinney. To them in no small
degree is due the credit for the success attained during the year.

LUMBER INSPECTION.

Sometime during the month of February there were shipped
to this State from South Lawrence, Mass., by the Boston and
Maine R. R. two cars loaded with shim wood for the use of
section men employed by said road. The contents of these cars
was distributed along the tracks between Dover and Scarboro
Beach Stations. On Wednesday, March 24th, the crew under
charge of A. M. G. Soule, inspector, discovered at Kennebunk
Station a pile of this wood badly infested with gypsy moth egg
clusters. These were creosoted and destroyed. This discovery
led Mr. Soule to think that other stations might be infested and
the search was continued along the tracks as far as Portland
on the east, and North Berwick on the west of Kennebunk, with
the result of finding infestations at North Berwick, Wells, Ken-
nebunk, Biddeford, Pine Point, and Scarboro Station; a total
of eighty-five egg clusters. The situation was immediately re-
ported to Mr. Rogers, the Government Field Agent, who took
the matter up with the railroad officials and orders were issued
from the office of the general superintendent of the road stating
that on and after July gth, 1gog, the Boston and Maine Railroad
would accept forest products offered for shipment at any of the
points mentioned only after such material had been inspected
by the proper authorities. Freight agents at these stations were
forbidden to accept such material for shipment or allow the
same to be placed in any building or upon the grounds of the
company, or to permit the loading of any car on the tracks of
the company with such products until after inspection of such
material had been made and a certificate of inspection issued to
the shipper by the proper authority. As soon as these orders
were issued by the Boston and Maine Railroad it became neces-
sary to detail a man to act as lumber inspector and Mr. E. M.
Sadler was selected for this important duty. This is a work
that requires much time and experience in the gypsy moth work.
Mr. Sadler has certainly shown his ability to do the work as is
required. One thousand and four cars have been inspected and
certificates issued for same; these cars were shipped from the
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following stations: Kittery, York, Eliot, Lebanon, Acton, South
Berwick, North Berwick, Wells, Kennebunkport, Kennebunk,
Saco, Biddeford, Sanford, L.yman, Scarboro and Alfred. The
destinations of these cars were to towns in Maine, New Hamp-
shire, Massachusetts, Rhode Island, Connecticut, New York,
New Jersey, Pennsylvania and Tllinois. These inspections have
been of the greatest good and have without any doubt stayed
the spread of the moth to the states to which the forest products
were consigned. These inspections will be continued during the
year 1910 in this State under the direct supervision of Mr.
Sadler,
ANNUAL FIELD DAY.

The second annual field day of the force was held at the
FElmwood Hotel, Wells Beach, on the 16th of August, 1909.

The occasion was made complimentary to Hon. A. W. Gil-
man, Commissioner of Agriculture. An old fashioned New
England clam bake was served at noon by the members of the
force and was enjoyed by all.  After dinner Mr. A. M. G. Soule
read a brief history of the Gilman family, who formerly made
their home in the town of Wells. Short speeches were made by
D. M. Rogers, Special Field Agent, United States Department
of Agriculture, L. Howard Worthley, in charge of the Massa-
chusetts moth work, Col. Frederick Hale of Portland, Dr. L. S.
Merrill, Maine State Dairy Instructor, A. F. Burgess, United
States Department of Agriculture, and many others. Many vis-
itors were present from Maine, New Hampshire and Massa-
chusetts, and it was voted the best time ever held by the Depart-
ment.

I regret at this time to report the death of George H. Wilson,
Kittery, from brown-tail poisoning. He was employed in the
gypsy moth work in the town of Kittery and while attending to
the work of turning burlaps was so badly poisoned with the hair
of the brown-tail caterpillar that it struck into his stomach,
causing blood poison from which he died on July 3rd, 1900.
The death of Wilson caused much trouble with the men of the
force who became frightened and it was with the greatest effort
on the part of the inspectors and myself that we were able to
keep the forces at work during the caterpillar season.

The following is a list of the towns infested and the condi-
tions of such as far as we are able to learn at this time:






Spraying woodland for gypsy moth. York, Maine.
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KITTERY.

The work in this town has progressed satisfactorily during
the past-year under the efficient direction of O. T. Clark, fore-
man.

During the caterpillar season the trees were burlapped and
attended to, with the result of finding under the burlap bands,
20,273 caterpillars, which were destroyed.

There are many old orchards in this town containing trees
with hollow trunks and branches, which offer ideal hiding places
for the gypsy moth. Many of these have been scraped, pruned
and tin-patched, and much progress has been made towards
exterminating these orchard colonies.

Kittery is peculiarly exposed to continued infestation of the
gypsy moth, owing to its close proximity to Portsmouth, N. H.,,
which is badly infested, and from the fact that most of the
trading is done in said city by the Kittery people.

The scouting was carefully done by the crew in the spring
and fall and 4,686 egg clusters were found and destroyed. In
the woodland colonies underbrush and worthless trees have been
removed and thinning operations have been carried on to quite
an extent. During the caterpillar season spraying was done
quite extensively with excellent results.

While the infested localities show improvement over the year
1908, there still remains a great deal to be done in way of scout-
ing and cleaning.

YORK VILLAGE.

I am glad to be able to report the excellent condition of the
village with reference to the gypsy moths, and to comment most
favorably on the quality of the work done here.

The condition of the trees in this village is a striking illustra-
tion of the wisdom of spraying. With the power spraying
machine much spraying was done on the street trees and in the
woodlands with the most satisfactory results. _

In the many orchards that have been treated for the exter-
mination of the gypsy moth the owners have this year gathered’
some of the finest fruit ever grown in York County.

After closing up the winter work of cleaning and burning,.
the scouting was taken up and continued until time for bur-



3I4f AGRICULTURE OF MAINE.

lapping. T'rees were burlapped and the same carefully attended
during the caterpillar season and 41,347 caterpillars were de-
stroyed. In addition to these, millions were killed by fire and
spray. .

The scouting operations were again carried on during the fall
season with the result of finding 1,146 egg clusters during the
year.

The excellent public spirit shown by the officials, citizens and
summer visitors of this village is worthy of the highest com-
mendation. Mr. C. C. Nichols has had direct charge of the
work in this village and has been ably assisted by foremen, B.
E. Grant and S. W. Moulton. A great deal of credit is due
these gentlemen for the manner in which the work has been
handled.

YORK.
Brizham, Scotland and Agamenticus Sections.

Previous to this fall most of the work in this district had been
confined to the Brixham and Scotland sections. Large tracts
of woodland had been cleared of underbrush, the dead wood
taken from the trees and spraying and burlapping done each
year with excellent results. The scouting this fall showed a
decrease in these sections of the number of egg clusters found.
Knowing that portable saw mills which had operated in infested
sections of other states had been at work in the Agamenticus
section, it was deemed advisable to scout the woodlands of this
section. Headquarters were established in a house near Aga-
menticus Mountain and in close proximity to the work. Here
the men live and are able to get to and from the work with ease.
The scouting commenced on the 2oth of October, 1909, under
the direct charge of Inspector A. M. G. Soule with a crew of
fourteen men. The scouting thus far has revealed a startling
condition. ILarge tracts of woodland have been found infested,
the egg clusters evidently scattered by lumbering operations,
covering an area of 700 acres, and it is hard to estimate how
many cgg clusters will be found in this section, but it is safe
to say at least 100,000. Two days’ scouting covering less than
134 acres showed a count of over 4,000. Thirty-eight different
colonies have thus far been found and no doubt many more will
be discovered before spring. This is by far the worst section
we have ever had to handle, comprising as it does ahout 9,600
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acres, of which three-fourths is heavily wooded, most of the
growth being oak, beech, gray and black birch and scattering
white oaks. While the gypsy moth will feed upon anything,
the oak seems to be a special favorite. This section is particu-
larly bad to handle owing to the rough character of the ground
and the fact of water not being accessible, which makes it almost
impossible to employ the most effective method of spraying the
trees where the caterpillars are feeding.

Inspector Soule is well qualified to handle the situation and
if the weather permits and conditions for scouting are favorable
I hope by‘ next summer the situation now so bad here will be
much improved, to the great benefit and safety of the nearby
towns and woodlands.

The number of egg clusters found in the district for the year
1909 was 32,718. The number of caterpillars taken and de-
stroyed was 96,758. A great many more were killed by fire
and spray.

ELIOT.

It has been impossible at this time of writing to make a thor-
ough scout of the town owing to lack of funds. In the early
part of the year many cleaning and thinning operations were
carried on, with excellent results, after which the scouting was
done until time for the burlapping. Trees were burlapped and
carefully attended during the caterpillar season. Considerable
spraying was done in this town with the usual good results.

The number of egg clusters found during the year was 2,191,
and the number of caterpillars taken from under the burlaps
was 12,873. Many were also killed by fire and spray.

The work done in this town by the foreman, F. E. Pratt, and
crew, is entitled to the highest praise, and I am sure that with
suitable funds to carry on the work in the future he will con-
tinue to secure the same good results.

WELLS.

A general inspection and scout of this town showed that many
orchards as well as many woodland colonies in the northern
part of the town were infested. A great many of the wood-
land colonies were cleaned and the ground burned over. The
orchards were cleaned, pruned, scraped and tin-patched. Sprav
ing was extensively done through the town with good resul:
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The trees were burlapped and attended during the summer
months.  Fifteen thousand nine hundred and six caterpillars
were found and destroyed. During the scouting 2,250 egg clus-
ters were found and creosoted. The town is in fairly good con-
dition as far as orchard infestations are concerned, but the wood-
land colonies in the northern part of the town will give us more
or less trouble for quite a few years. The work has been well
handled and Foreman E. J. Platts deserves much credit for the
manner in which he has performed the same.

KENNEBUNKPORT.

The work here has been under the direct charge of Inspector
Sadler and has been carefully attended to. Trees were bur-
lapped and attended in caterpillar season. The town has been
thoroughly scouted and is in good condition. Seventeen egg
clusters and 101 caterpillars were killed during the summer
months, The moth has made no gain in this town in the last
three years.

KENNEBUNK.

The situation in this town remains about the same, except for
a woodland colony found this fall along the banks of the Mou-
sam River which will be handled in the usual way. The trees
were burlapped and attended during the summer. Sixty-eight
caterpillars were taken from under the burlap bands and de-
stroyed. The town has been scouted thoroughly and 98 egg
clusters found. The infestation found on the shim wood at
the Kennebunk Station developed some caterpillars in the woods
nearby. TForeman M. J. Shorey had charge of the crew in this
town and handled them in good shape.

BIDDEFORD,

After being scouted four times previous there was found one
infestation this fall with 33 egg clusters. The usual methods
will be employed in handling the same next year. Scouting in
charge of Foreman M. J. Shorey.

SCARBORO.
The infestation here was on the shim wood shipped over the
Boston and Maine {rom South Lawrence. This infestation was
carefully attended during the summer months but no caterpillars



Rocks at summit of Mt. Agamenticus, infested with gypsy moth. 1600 egg clusters found in pile of rocks.
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were found. While scouting the town of Gorham this fall the
crew under charge of H. L. Spinney, inspector, found on the
northern edge of Scarboro ancther infestation with one egg clus-
ter. This was about three-fourths of a mile from the infesta-
tion found on the Day Road in Gorham, consisting of thirty-two
egg clusters.

BERWICK.

A general scouting of the orchards in the spring months
showed the moth to be present in notable numbers in all sections
of the town. The woods were also found to be generally in-
fested. The work of scouting was finished in May and the
'burlapping of trees began. Upwards of 1,200 trees were bur-
lapped and 1,054 caterpillars were taken and destroyed. Up to
the present time the town is but one-third scouted, but will be
finished as soon as the weather permits. Three hundred and
thirty-six egg clusters were found.and destroyed. The work
next year should include, aside from the customary operations,
a great deal of spraying in the infested orchards. Foreman
G. ]. Galvin deserves much credit for the manner in which the
work has been carried on and the success achieved.

NORTH BERWICK.

Owing to lack of funds we were unable to do much work in
this town until April. Scouting was carried on until time for
hurlapping. The trees were burlapped and attended during the
caterpillar season.  Seventy-six caterpillars were taken from
under the burlaps. In the early part of September, Mr. Chand-
ler, the local foreman, resigned to accept another position, and
the fall scouting was done under the direct charge of Inspector
Totman with Foreman Galvin from Berwick. Eight hundred
and sixty-eight egg clusters were found during the year. It
will be necessary to thoroughly scout this town as soon as pos-
sible, as it seems probable that infestations must occur in various
places in the woodlands.

SOUTH BERWICK,

In this town very little work was done in the early part of
the year outside the central part of the town. The orchard and
street trees were burlapped and sprayed with the usual good
results. Three thousand and seventy-seven caterpillars were
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taken from under the burlap bands and destroyed. Many more
were killed by spraying and fire. At the present time the street
trees and those on private property which were found to be in-
fested are in a most satisfactory condition, but on the outskirts
in the woodlands a great deal of work will be necessary to con-
trol same. The scouting resulted in finding 2,429 egg clusters.
Owing to shortage of funds I was obliged to stop work on Dec.
15th. The work here has been well handled and much credit
is due the foreman, W. H. Anderson, for the same.

LEBANON.,

The gypsy moth colonies in this town were carefully bur-
lapped in the early season, the burlaps were attended and 489
caterpillars found. No scouting was done here in the spring,
but this fall the town has been very carefully scouted and 542
egg clusters found. The greater number of infestations are in
orchards and can be handled with ease. There are several
woodland colonies which with proper care can be exterminated.
No spraying has ever been done by the State force in this town.
There should be a general spraying of the orchards. Much
credit is due to Inspector Totman for the very efficient manner
in which he has handled the work in his district, and with proper
support I am certain that the towns of Berwick, North Berwick,
South Berwick and Lebanon will show great gain in the next
year.

ACTON.

The infestations in this town were found at the finish of the
year 1908, and no scouting was done until fall, 19og. Three
- egg clusters were found. The trees were burlapped and attend-
ed with the result of finding 278 caterpillars which were de-
stroyed. The old infestations found in 1908 were completely
eliminated.

NEWFIELD,

The situation in this town is very encouraging. Of the infes-
tations which were found in 1908, none showed any caterpillars
this season. The fall scout failed to reveal any new egg clus-
ters, and I am in hopes at the end of 1910 to report a complete
extermination,

WATERBORO.

A careful inspection of this town this fall failed to show any

egg clusters. During the spring scout four egg clusters were
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destroyed. During the summer season the burlaps were care-
fully attended and three caterpillars were destroyed. The situ-
ation looks very hopeful and I am in hopes that nothing more
will be found.

SANFORD.

Scouting was carried on here in the spring months and the
sum of 92 egg clusters were found and destroyed. During the
summer the burlaps were carefully attended and 311 caterpillars
were taken and destroyed. Many more were killed by spray-
ing. No scouting has been done here this fall, so it is impos-
sible to give the conditions.

ALFRED.

This town has been very carefully scouted twice and but one
egg cluster was found. The town will be carefully watched for
further developments.

SHAPLEIGH.

This fall we were able for the first time o scout this town and
found 59 egg clusters. This is a bad town to handle from the
fact that it is almost impossible to get boarded in the town and
the men have to live in Sanford and go to and from their work.

This district has been in charge of Inspector A. O. Pike and
he has been ably assisted by E. L. Newdick as foreman. The
work has been hard and trying on the men but it has been done
to the best advantage and reflects great credit on the ability of
the inspector and foreman.

DAYTON.
The scouting this {all revealed the first egg cluster ever found
in this town. This is the second time the town has been scouted.

GORHAM. .
This fall scouting revealed for the first time in this town one
egg cluster. It was found in an orchard on the Day Road and
near a clearing on which had been a portable saw mill. As near
as could be ascertained the mill had come from New Hampshire.

SACO.
During the spring scouting a very bad colony was found on
the estate of the late Governor Fairfield. Twenty-three egg
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clusters were found and destroyed. During the summer months
454 caterpillars were found and destroyed. This was an or-
chard infestation and the tre=s were in bad shape. Just before
finding this infestation the trees had been trimmed by some
person living in the city who had hauled the wood some distance
from the orchard. We certainly expected to find many eggs
scattered but have failed to as vet. During the fall scout an-
other egg cluster was found in an elm tree a short distance away
from the old infestation, making in all 24 egg clusters found in
the city.
TOGUS.

Previous to burlapping the trees at Togus the grounds around
the Home were thoroughly scouted as well as the towns of Chel-
sea, Randolph and Farmingdale and the cities of Augusta, Gar-
diner and Hallowell, and no egg clusters were found. On the
15th of May the burlapping of the trees on the reservation be-
gan, 940 trees were burlapped and the same carefully attended
during the months of June, July and August. No caterpillars
were found and it is with the greatest satisfaction that I am
able to report that this infestation which was found in the winter
of 1906 has been, so far as I am able to tell. entirely wiped out.
"T'his is of the greatest importance, for if the moth had worked
from this point farther north, it would have been impossible to
keep it from the great forests of the State.

The work done by Inspector Spinney at this point as well as
at the different points at which he has bhéen stationed during the
vear is deserving of the greatest credit. He has performed the
duties assigned him with a great deal of ability.

During the year I have been called upon to deliver lectures
upon the gypsy moth and on all occasions I have complied with
the requests.

I have now 70 lantern slides dealing with the work of exter-
mination of the moth, showing the work as carried on in the
field, the methods used in the work such as scouting, spraying,
burlapping, pruning orchards and in fact everything pertaining
to the work.

E. E. PHILBROOK,
Special Field Agent.
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REPORT OF CATTLE COMMISSIONERS.

To His Excellency, the Governor of Maine:

We herewith submit the report of the State of Maine Cattle
Commission for the year commencing December 1, 1908, and
ending December 1, 1900.

Baraxce Sueer o Joux M. DEERING, SECRETARY, STATE OF
Maing CarrLe CoMMISSION.

Cash on hand, Dec. 1, 1908........ $142 o7
Rec’d from State Treasurer, (1908
deficiency) ....... o ... 21,823 18
Rec'd from State Treasurer (1909
appropriation) ................ 50,000 00
Rec'd from sale of hides.......... 1,236 29
———  $73,202 44
Paid 1908 deficiency.............. $21,823 18
Paid State Treasurer, the cash on
hand. Dec. 1, 1907, at the request
of the State Auditor............ 54 41
Paid cut the 190g appropriation, on
vouchers as approved by State
Auditor ..., .. 50,000 00
71,877 39
Cash on hand, Dec. 1, 1909. ... $1,324 85

The regular appropriation of $50,000.00 has been expended
and in addition $14,098.57 has been contracted for, to be paid
out of the appropriation for the year 1910, making a total of

$64.998.57.
There have been destroyed during the year 1909 as follows:
Grade Cattle. Pure Bloods. Horses, Sheep. Total.

1,303 138 77 5 1,523
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Total amount for grade cattle, $38,061.65 or $29.21 each
Total amount for pure bloods,  5,574.00 or 40.40 each

Total amount for horses, 1,853.50 or 24.07 each
Total amount for sheep, 20.00 or  4.00 each
Total, $45.509.15

There have been destroyed since the new law of July 3, 1909:

Grade Cattle. Pure Bloods. Horses. Sheep. Total.
754 26 38 5 823

The 754 grade cattle destroyed since July 3, amount to
$25,720.40 or an average of $34.11 each.

The 549 grade cattle destroyed previous to July 3, amounted
to $12,341.25 or an average of $22.46 each.

The Comimissioners have rendered bills as follows:
. O. Beal,
Services, $1,670,00; expenses, $696.63; total, $2,366.63
F. S. Adams,
Services, $1,262.50; expenses, $814.68; total, 2,077.18
J. M. Deering,
Services, $1,300.00; expenses, $563.71; total, 1,863.71

’

$673O7'52
For veterinarians, disinfecting and all other assistance:

Services, $9,200.58 ; expenses, $2,082.64; total, $11,382.22

For disinfectants, tuberculin, and all other supplies, 818.53
For postage, stationery and printing, 786.47
$12,087.22

It has not been our custom to give a detailed report for the
yvear following the session of the Legislature, but on account
of the new law passed by the last Legislature, we thought it
best to give an account of how the law was working, as com-
pared with the old law.

You will notice that more cattle have been condemned and
destroyed and more money has been expended during the year
1900, than in any previous year.
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One part of the new law that has caused an increase in
expenditures is the rise in the valuation of cattle from one-half,
under the old law, to a full market value, under the new law, at
the time of condemnation.

This has caused dairymen all over the state to call upon the
Commissioners, to have their herds investigated. The increase
in the compensation for diseased cattle has caused the owners
to look more closely after the health of their animals and where
there is a suspicion of disease the services of the Commissioners
have been more freely sought for, for the purposes of investi-
gation, and this has brought the Commission into new sections
of the state, sections where tuberculin had never been used.

This has raised the percentage of diseased cattle, over what
it would have been had we confined ourselves to the old law
and only worked in sections where the dairymen were more
acquainted with the use of tuberculin and where cattle had to
quite an extent been tested for a number of years and the dis-
ease practically cleaned out.

It was shown in the last report, that the city of Portland milk
and cream supply had been greatly improved by the testing of
the herds furnishing the same for three years running,

The first test showed 6% diseased and the third test showed
about 2%, and in the testing of the Turner Center Creamery
herds, we give Mr. Bradford’s statement as follows:

“Three hundred and fifty-four of our patrons have had their
herds tested—3,185 cows in all, of which number 101 reacted
under the test and were destroyed.

“This is about 3%, or in other words, an average of one
diseased cow for every three herds of 11 cows each.

“A few of these herds have been tested annually for the
second and some for the third time and no diseased animals
have been reported in such cases,

“This speaks well for the tuberculin test and for the effi-
ciency with which it had been administered by the Cattle Com-
missioners and their authorized veterinarians.”

This seems to me to be fairly conclusive evidence that bovine
tuberculosis can be practically stamped out of our dairy herds,
by faithful and persistent work.

To show how the matter stands in sections where no testing
has been done, we call vour attention to the town of Sanford.
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It has a population of about 11,000 and it requires about 550
cows to furnish its milk and cream supply. These cattle have
practically all been tested within the last three months. There
had never been more than one herd tested in the town to our
knowledge, up to the time the testing commenced last October,
and that herd was practically all condemned.

The result of the work recently done will show the difference
in percentage of diseased animals between sections where no
work has been done, and sections where more or less work
has been done by the Commissioners, within the last few years.

There have been 455 cattle tested and 130 condemned, or in
other words 2814%. We do not say that all sections where no
work has been done would be as bad as Sanford; but we do
sav that wherever disease is located and no effort has been
made up to the present to suppress it, there will be a very much
larger percentage than in sections where the owners of cattle
have been trving for years to get rid of it.

In the southern part of York County there has not been much
testing done,

Aroostock County is another section where practically no
work had been done previous to 1909. During the year 1908
several carloads of dairy cattle were shipped in there from
central Maine, and the people reading and hearing so much
about what was being done in the western part of the state,
became suspicious that they were having disease brought into
their county and there was a demand made upon the Commis-
sion to have some of these cattle tested, and the result has been
that 471 cattle have been tested and 71 found to be diseased,
or 15 per cent, which shows that the Aroostook farmer did not
commence any too soon.

During the last year there has been very little work done in
Knox, Lincoln, Hancock and Washington counties. The other
counties have had more or less done, some more than others.

There have been 21,000 grade cattle tested during the last
vear and 1,303 condemned, or 6 per cent. This includes all bad
sections and also some of the cleanest sections (barring the
Portland milk supply where the work has but just started) and
indicates the average of the work done for the year 1909.

There have been about 3,900 pure blood cattle tested during
the vear and 138 condemned, or an average of 374 per cent.
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This iz a decrease in per cent over the previous vear of 14.

The new law requires the testing of all animals that are to
be shown at the State Fairs. Also many herds containing part
grades and part pure bloods were tested this year for the first
time, owing to the more favorable aspect of the new law as
regards compensation for diseased animals and the free test
by the State where disease is found. The old law only required
a test where the animal was to he transferred.

The law provides that the State shall pay for the testing of
cattle where the evidence of discase is such as to satisfv the
Commissioners that a test is necessary.

Our rule is, that whenever a case is found in a herd, it is
necessary to test the balance of the herd; that when a herd is
found badly diseased and a number condemned it is necessary
to test the herd again in six months or within one year.

In the testing of herds i no disease 1s found the owner must
pay for the test to the extent of $10.00, which usually pays the
bill; if the cost exceeds this amount the State will pay the
halance.

The law provides for a free test where disease exists.

Dairvmen cannot afford to carry disease in their herds when

the State pays a fair market value for the animal, if diseased,
pavs for the test and pavs for disinfecting and making the
premises safe for the sound animals.
. Some may say that the Commissioners are condemning too
many cattle, and it is a fact that the Commissioners sometimes
feel that way themselves; but when we consider that they make
no effort to locate or hunt for diseased herds; that the business
is absolutely upon the application of the owners of the cattle
themselves; that it takes the entire time of the Commissioners
to keep up with the work; that it requires the services of a
large number of inspectors to do the work of testing and dis-
infection of premises, and under the law the Commission has
10 way or excuse to curtail the business, it becomes evident
that it is the policy of the State under the present law, backed
up by public sentiment, that tuberculosis among our dairy herds
must be eradicated as nearly as is possible and that the Com-
missioners are not responsible for the amount of money being
expended, further than the efficiency of the work done and an
economical method of doing the business.
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It would be well to note that under the old law, the Commis-
sioners expended $72,178.58 during the years 1907-1908. The
object of the new law was to authorize the payment of a higher
price for a first-class cow that reacted to the tuberculin test.

The new law as first drafted carried an appropriation of
$65,000 per vear for two years, or $130,000, and this amount
was considered by the Commissioners as low as they could
possibly get along with, and not have a deficit at the end of
19710,

They expressed themselves to the Committee that they had
rather have $70,000 for the two years under the old law, than
8130.000 under the new law ; but the Committee in their wisdom
saw fit to cut off $30,000 from the appropriation of the new
law and pass it and the result is that the business after seven
months of the new law has settled down to about $6,000 per
month.

This will cause the department to be short of funds during
the latter part of 1910. Notwithstanding this, if the business
is not curtailed, at least one-fourth of the cows in the State
will he tested within the two vears. This would cause a defi-
ciency and cause people to be obliged to wait for their pay.
Yet it would be a good showing.

The cow population of the State has been reduced during
the last two years on account of the short hay crops. Dairy-
men have been weeding out the unprofitable ones and while our
numbers are less the quality was never better and what we now
have are as a rule young and good producers.

The high price§ of our dairy products make a good young
cow worth from $40.00 to $60.00, an average much higher than
for some years, so that the values on condemned cows must be
higher in the coming year.

Farmers are struggling to carry through the winter what
they now have in order to receive the benefits of better prices
when better hay crops return.

Under the old law cattle were appraised for what they were
worth upon a basis of health, or disregarding the fact of their
being diseased, not to exceed $50.00 and the owner received
one-half of such appraisal. Under the new law the owner
receives a fair market value, not to exceed $50.00, and receives
the full amount.
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The following circular was issted to the breeders of the State:

“Dear Sir:

“Our work in the suppression of bovine tuberculosis embraces
the most advanced methods. It had for some time been our
hope and expectation that a method of prevention of the dis-
ease would come to our aid. About three years ago Prof. Von
Behring’s method of vaccination was brought to our notice and
put into practice in some of the worst infected herds in the
State. The results have been most gratifying, and we felt it
our duty at the last session of the Legislature to ask for author-
itv to continue this work on a larger scale. This authority was
granted and we are now in a position to present to our breeders
a proposition whereby immune herds may be built up through-
out the State. Breeders having calves under three months of
age may apply to the Cattle Commission for vaccine, provided
they will arrange with their veterinarians for the application
of the same. Animals over three months and wnder one year
of age which have passed a satisfactory tuberculin test, are
also eligible for treatment. The vaccine will be furnished free,
" the owners paying the veterinarians’ charges.”

Since July 3, 1909, quite a number of breeders have applied
for the vaccine and there have been some 56 calves immunized
with it or in process of immunization at the present time, at a
cost to the State of $2.00 per head.

All of which is respectfully submitted.

21






STATISTICS OF AGRICULTURAL SOCIETLES,



OFFICERS OF AGRICULTURAL SOCIETIES.

NAME OF SOCIETY. President. \ . O. Address. \ Secretary. P. O. Address. Treasurer. i P. 0. Address.
|
Maine State Agricultural............ B J. Libby ..ot QOakland .......... J. L. Lowell......... Auburn........... T. F. Callahan....... Lewiston.
Eastern Maine Fair Association..... 0. Beal.. ..|Bangor..... Alpert 8. Field ...... Bangor .. .|Albert 8. Field.. .|Bangor.
Central Maine Fair Association...... 7\1(11‘1111 . Bartlett. . .| Walervilie. George R. Fuller.... Waterville. . Geo. R. Fuller.......|Waterville.
Maine State Pomological............ Gi. M. Twitehell...... Auburn........... 'E. L. White.......... Bowdoinham..... E. I.. Lincoln........ Wayne.
Maine Stale PPouliry and Pet Stock

Association..........oooa L Silas Bartlett........ Lewistont. ........|A. I. Merrill Auburn........... T. H. Sclater ... .... Auburn.
Androscoggin County Alonzo M. Bumpus..|Livermore I alls .. |W. N. Gilbert. . .iLivermore Falls.. H. A. Morison....... Livermore Falls .
Aroostook, Northern Maine r 1

Assoclation............ooooo O. B. Griflin..........|Caribou. R. F. D. 5 Ernest T. McGlauflini Presque Isle. .. ... A. E Irving......... Presque Isle
Cumberland County . ...... ..[Jos. L. Robinson . S iC. H. Leighton...... Cumberland Mills|F. D. Scamman. .|Gorham
Cumberland Farmers' Club... .|¥red E. Burneltl..... anb(*r]aml (8 (-n 'E. W, Winslow...... \Voodfords R. F. |Willard Wilson...... Cumberland Cen-
Cumberland, Bridgton Farmers and ter, R. If. . ‘ D2l ter, R. F. D. 2.

Mechanics Club........... ..., Fred P. Emery ...... Bridgton .......... . Lester Ames...... Bmdgton ........ John S. Ames....... Bridgton .
Cumberland, New (Gloucesier and ‘

Danville...............oooo Manley I'. Burnham.|Auburn, R. F. . 7 Charles H. Nelson...|New Gloucester ..|George W. Haskell. .[New Gloucester.
Cumberland, Lake View Park....... "Arthur Dyer.. ..., Sebago... .|A. L. Brackett ...... E. Sebago......... P. P. Larrabee ...... Naples, R. F. D. 1
Cumberland, Freeport Agricultaral. {Harry Merrill........ Freeport.,........ [WillisSnow.......... Freeport.......... S. H. Fitts........... Freeport.
Cumberland, Freeport Poultry Asso-

ciation ........ V. Co Morton ... ... Freeport.. Geo. P, Coffin ... .|Freeport.......... I.. E. Curtis. ..|Freeport,
Franklin Country . ..|C Noteh..... G F.Smith....oa L Farmington ......|G. M. Currier. ..|Farmington.
Franklin, North . .. Mbndge Dill.. A Phillips.. Jlremont Scamman.. | Phillips....... ..{J. N. Brackett.......|Phillips.
Hancock County.. 1. P, Merrill. . .[Bluehill ... [Co 8 Snowman . ... Bluehill. ..|M. R. Hinckley .....|Bluehill
Hancock, North, .. A I). Archer. .. Clifton...... .|H. M. Kenniston ....|Amherst.. AJL Dunham .|Amherst.
Hancoek, Eden ................. ..., A. 8. Bunker West Eden H. M. Jellison....... Eden. ........... Wm. 8. Alley Eden
Hancock, North Ellsworth Farmers

Club. o v Alvin E. Maddocks.. |Nicolin........... Carl M. Maddocks...|Nicolin........... Vincent M. Carter...|Nicolin,
Kennebece County. L. CoBerry ool No. Monmouth...|Ellsworth E.Peacock|Readfield,. ..|Chas. H. Stevens.... Readfield.
Kennebec. South.. .|Frank Trask#. Windsorville ..... L. H. Ford.......... w hlteheld LL|J. 8. Gray...... PR Windsorville.
J{nox, North .. K. K. Barnes. JdUnion . H L. Grinnell. . .|Geo. C, Hawes. .|So. Union.
Lincoln County . . E. Peaslece . [Alna LG W Singer.. ... L|E.F. Metealf........ Damariscotta.
Lincoln, Bristol... rtell Russell........|Bristol.... .J. Wilbur Hunter ...|Damariscotta.....|Chas. B. Woodward .| Damariscotta.
Oxford County................ 7. J. Wheeler. ‘|s0. Paris. .|W. O. ¥Frothingham. |So. Paris...... .|W. O. Frothingham. |So. Paris.
Oxford, Androscoggin Valley........ W. W.Rose.......... Canton ........... 0. M. Richardson...|Canton ........,.. W. 8. Marble........ Dixfield, R. F. D,

* Acting President.
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Oxford, North........ooovviiiiaiuns
Oxford, West....
Penobseot, North..
Penobscot, West........
Penobscot, Orrington
Penobscot, Bangor Poultry and Pet

Stock Association
Piscataguis County
Sagadaboc County
Sagadahoc, Richmond Farmers’ and

Mechanies’ Club
Somerset County.....
Somerset, Central.
Somerset, Kast......

Waldo County.......... e
Waldo and Penobscot.....
Waldo, Unity Park Associa .
Washington County........... .
Washington, West....................
Washington, Machias Fair Associa-
ton. ..o
York, Shapleigh and Acton..... .
York, Cornish Agricultural Assn....

Y. A. Thurston Andover..........
Wm. Gordon . ....Fryeburg.......
S, T. Mallett.. ...|Springfield

A. M. Atkins.. .|Dexter, R, F.
-|Rawson Lufkin...... S0. Brewer........
Prof. W, A. Brown ..[Orono ............
.|C W. Hayes......... Foxeroft....

I. R. Morrell......... Brunswick

Geo. M, Curtis. ..... Richmond........
.{Ernest Hilton........|Anson......

D. Miller... ...|8kowhegan.
Lewis Fish.... . Hartland .........
John W. Morin...... No. Anson,

R.F.D.1.......
.|John B. Darling..... Belfast..

W. B, F. Twombly...

..{Wm. H. Kimball ....
.JT. W. Pomeroy......

A. H. Chandler

E. I. White

{W. P. Ferguson......

Wm. H. Pendexter..

Monroe...
Burnham
Pembroke..
Columbia Falls. .

Machiss .,
Springvale..
Cornish

. |B.

AR B
L[S, H. Bradbury......

.|Orrin J. Dickey
.|Edwin Jenkins
.|Edwin T. Reynolds..

J. F. Talbot.. .
Walker MeKeen. .
. D. Averill
. E. Colbath..

Harry E. Farnham. .

.|E. C. MeKechnie....

John I
X. H.

Buker......

Skelton
Withee.........

Ii. A. Webber.......
Grant Witham.......

J. M. Morgan
.8, H. Allen

W,

11. Phinney......

.|I'red K. Bodwell ...

Wm. RR. Copp........

Andover-
Fryeburg .
Prentiss ....

JExeter.. ..., ...

So. Brewer, R. F.
D. 1.

Bangor....
Foxeroft.....
Bowdoinham

Richmond........
Madison....
Skowhegan......
Hartland..........
No. Anson, R. .

D.1.
Belfast ..
Monroe.

Columbia Falls. .

Machias
AcCtoit.....

Cornish

R. C. Hamilton....

R. A. Grover... .fAndover.
JJA. D, Merrill ........ Fryeburg.
C. M. Lombard Springfield.
I. C. Barker... .| Exeter.
F.E.King, .......... So. Brewer. R.
D. 1.
...|Harry E. Farnham. .|Bangor.
.{A. J. McNaughton .. |Foxecroft.
Lyman E. Smith ....|Brunswick.
N. H. Skelton Richmond.
...|E. H. Athearn .......|Anson.
.|Roland T. Patten....|Skowhegan.

.|Hartland.

Geo. O. Moulton..... No. Anson, R.
D. 1,
...1Orrin J. Dickey Belfast.
.|John B. Nealley. .|Monroe.
...|Edwin T. Reynolds.. |Unity.

.JA. E. Lincoln........ Dennysville
WL H. Allen......... Columbia Falls.
W. H. Phinney...... Machias.

.|Geo. T. Crediford.. .. Shapleigh.
Edwin C. Small ..... Cornish.

F.
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ANALYSIS OF EXHIBITION.

w v
: E bt
# By 8 25 5 % o 3 =
> < 2 <9 [l © @ b5 = 2
— ° 2 a4 by g 2 2 o 2 8
NAME OF SOCIETY. “6’2 “559 “55‘3 :.5:9:)3 ES “58 ‘SE = o 5 “3
ga w2 | B BSOS 59 52 | 34 a8 5 5 8p
a8 2353 2384 27 2% o'd 294 pag 2 g, 2 ¢ -3
g2 | EZw | Es3i e EE 28 | 252 | f3 | E% g5 | 83
= f = = =
] ZE8 | 2458 Z 82 %8 z8 | Z82 S & =g 1 Z 2
Maine State Agricultural................ 127 65 218 62 316 33 - 249 48 461
Eastern Maine I'air Association. .. 62 44 124 - 276 30 167 103 16 592
Central Maine Fair Association......... 128 57 182 23 94 86 135 116 16 1600
Maine State Poultry and Pet Stock
Association ...... i iieiiiiiea - - - - - - - - - 1920
Androscoggin County................... 82 12 39 56 50 15 24 30 - 60
Aroostook, Northern Maine Fair
Association ....... 87 34 88 13 6 - 54 141 57 17 379
Cumberland County.. e 101 51 70 25 198 10 84 438 18 29 130
Cumberland Farmers ub... 26 3 9 21 18 7 20 8 - 7 210
Cumberland, Bridgton Farmers
Mechanics' Club. ..ot 33 17 28 25 50 16 26 162 19 10 B
Cumberland, New Gloucester and
Danville ...ooiii i 37 2 9 21 12 2 - 46 - - -
Cumberland, Lake View Park........... - - - 2 3 - - 5 - - 8
Cumberland, Freeport Agricultural..... 37 8 24 - 6 - 12 50 6 8 79
Cumberland, Freeport Poultry
Association ... oo - - - - - - - - - - 730
Fronklin County 102 45 151 153 318 34 121 882 180 9 %6
Franklin, North.. 71 4 12 29 158 13 17 233 80 12 8
Hancock County.. 15 5 7 25 50 10 97 25 10 20
Hancock, North.. . 14 2 4. 22 4 - - 32 16 6 15
Hancoek, Bden.......coovveiaiiiiiiins 4 2 5 10 - - 5 22 15 [i} 9
Haneock, North Ellsworth Farmers'
Club. ot e - - - - - - - - - - -
Kennebec County... . 131 42 4 55 106 48 36 361 41 317 224
Kennebec, South..............ooeh oot 3 [} 7 11 132 10 - 166 5 - 8

9z%
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Knox, North.....
Lincoln County. .
Lincoln, Bristol. .
Oxford County.................
Oxford, Androscoggin Valley.
Oxford, North................
Oxford, West..... .
Penobscot, North..
Penobscot, West...... .
Penobscot, Orrington....................
Penobscot, Bangor Poultry and Pet
Stock Association..
Piscataquis County..
Sagadahoc County

Sagadahoc, Richmond Farmers and

Mechanics’ Club........ooveeien. ...,
Somerset County. ..
Somerset, Central, .
Somerset, East.....
Somerset, Embden.
Waldo County..........
Waldo and Penobscot...........
Waldo, Unity Park Association.
Washington County.
Washington, West
Washington, Machias Fair Asso
York, Shapleigh and Acton

Yorlk, Cornish Agricultural Association

(=R %]
=R =}

10w
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- ANALYSIS OF AWARDS.

Qz¢

I D A |
2Nt T w |owm [ # m @ w n
EZ | B | Bk | By E Ex EI- g,
g2 22 EER-F E! EF EFT- 28
NAME OF SOCIETY. | AS 1 EE g 5% | ESg 5F 5E 254 22 44
sE | sEF sl =fp 3@ | g® | 5Ex 58 ) 38
- - & =T g - S = o, 2Ze | ed” -
.ogsg ST R 2og 1 o moA g0 . g 08 ad&H | 28 o @
=R T ‘ =TS 1 ST STE =T8 s | 2T 2% .
| S 225 | 282 | %E% | g=z | 982 . 35%E | g% S8
| E53  2E: | 253  Ef;  Eff | 2gf  EZE | &% EEE
wRHn | T2 | NG <=2 <= =T | waS “= < ET
1 | o | i |
! : !
Maine State Agricultural....... ..o $103 00 $50 00 . $51 00 | - - $50 00 $40 00, 866 $165 00
Eastern Maine Fair Association. Ll 69 00 12 00 122 00 §10 00 $15 00 00 16 00 | 31 00 -
Central Maine Fair Association. ! 77 50 30 00 48 00 8 00 100 00 30 00 25 00 94 00 59 10
Androscoggin County..........oveiininan. i 25 00 15 00 12 00 15 00 10 00 25 00 12 00 60 00 25
Aroostook, Northern Maine Fair Association 42 00 - ; 68 00 | 39 00 51 00 15 00 - 162 00 90
Cumberland County...........ooovviivnnn 45 00 20 00 21 00 | 15 00 15 00 25 00 - - 76
Cumberland Farmers’ Club.......cvoeieiianin oo 300 300 300 | 200 | - : - -~ ; 18 00 16
Cumberland, Bridgton Farmers' and Mechanics’ Club. - 8 00 8 00 - ! - | 8 00 | - I 20 00 | 39 00 35
Cumberland, New Gloucester and Danville.......... .. - 3 00 200! - | 3 00 800 ! - ! 18 00 12
Cumnberland, Lake View Park............ .. . - - - - | - - - I -
Cumberland, Freeport Agricultura - 6 00 - i 300 3 00 8 00 | 500 | 38 00 10
Cumberland. Freeport Poultry Association - - | - ! - - - | - : - =
Franklin County.......... ..o 17 00 12 00 23 00 | 12 00 18 00 20 00 | 21 00 33 50 37
Franklin, North. 200 4 00 4 50 4 50 - 3 00 ‘ - 9 50 13
Hancock County. 15 00 12 00 5 00 1 00 - 3001 - 15 00 -
Hancock. North. - - - - ' - 150 | 2 00 125 15
Hancock, Eden.. - - | - - - - - 1 50 -
Hancock, North - - ! - ; - ! - - - ! 100 -
Kennebee County 25 00 18 00 | 10 00 | 600 9 00 6 00 12 00 | 31 50 30
Kennebec. South..... .. 4 50 375 - | - ! 150 ; 475 \ 5 00 19 50 14 00
Knox, NOrth. ... i e e 500 | 200 - ; 200 | 300 ! 2 50 2 50 ; 33 50 30 75

ANIVIN A0 24N LIADIEOV



D50 1 T0T0) 0 BN O70170 ¢ 1 2.4 A 5 00 ‘ 5 00 - E - 3 00 8 00 8 00 13 75 ‘ 10 00
Lincoln, Bristol. - - - i - - - - - -
Oxford County.......ccooeannn 47 00 27 00 10 00 l‘ - - 43 00 - 67 00 ! 51 00
Oxford, Androscoggin Valley.. 27 00 10 00 5 00 - - 00 10 00 21 00 | 72 00
Oxford, North............ooa B - : - - 2 00 - - I’ o 227 go : ?8 88
(}),xford, West..... g 3? % j 23 (5)0 p 00 | —2 5 —3 - - 5 15 z 08 | ;3 %
enobscot, North. . ,:_ bt 2 08 lé 88 i 51 50 (23 b 2% 10,9 ()O
P’enobscot, West..... ‘ 5 ‘ - - | - ‘.2 50 ¢
PEnobseol, OTTINELON L.\ .ttt evnteeeirrae crareeennaneenns .. - |- - - - 450 | - 700 -
Penobscot. Bangor Poultry and Pet Stock Association l —7 00 | -6 00 —5 0 —(_ 0 _G ” _(’ - ! - ..9 ” :3 0
Piscataquis County . G G - 5
Sagadahoc County....... ‘ 24 00 1 2 00 11 o 5 00 - - - 30 00 ‘ 10_9 00
Sagadahoc, Richmond Farmers' and Mechanies™ Club | 100 1 90 100 ; ‘1 50 - - - ‘3 35 2 25
:omerse{ L((,)lllltty.l ............................... ol }}; 88 é (;8 ;s) 38 ‘ 2 % 6 00 1@ 83 é % ]Zé (2)2 | })g %
Somerset, Central. i £ ; ¢ 5 - E ! 5| f
Somer? ., East...... ‘ 15 50 ¢ 8 50 100 ! 2 50 - 6 50 375 97 | 1(1)3 Y3
somersct, Embden. ! - - - ; - - - - 13 00 : 0 00
Waldo County......... 11 00 9 00 900 | 3 00 17 00 10 00 8 00 9 00 17 00
Waldo and Pe};mbscot ! 26 00 g 00 43 00 12 00 10 00 12 00 8 00 48 00 86 00
Waldo, Unity Park Associalion. : 1% 38 5 88 lg 88 i 6 00 14 00 8 00 8 00 E)é (2)8 23 88
Washington County.. . : i 300 ! - - - - . <
Washington, West............oo o ! 54 00 | - 25 00 | - - 100 00 | - b 185 50 40 00
Washington, Machias Fair Association.. ‘ 11 00 ; - 16 00 - - 200 - 20 00 | 300
York, Shapleigh and Acton. .. - i - - : - 3 00 3 50 6 00 -, | 6 00
York, Cornish Agricultural As 20 00 - - i - 6 00 7 00 4 00 16 00 | 50 00
| —_—

! $771 50 “ $342 257 7 75 | $244 25  $1290 10 | $1550 10

9546 50 . 168 00 | $305 00
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ANALYSIS OF AWARDS,—Continued.

- =]
w w® . w w0 w R
g, £y ] ] Z | g s EE g
255 | 25 | Zix g 2w Zg z 25 Zg 23
222 EEE A°8& g, EER 284 23 EE] g8 83,5
=) RN 832 £ eE e ges | e Lo £ag
NAME OT SOCIETY. 2oa RS Ba= 2% 299 ARl A A® Ak A&
as wad oD P g P wE® g’ o B Py o O W WO
ISR cT=A = 3 S o H g ISkt o o+ 39
282, | 8528 | 9%a. | =% 585 | 585 | 8% 2% 2% 838
EwAg | Zo s | 2UEg ZT zs ¢ ELohs By Eks £T S5Tu
g8z | §5gL | §Es: g& 238 EEE o8g &g g8 g3y
R 2250 Eog Sk CER] 2 E o g Ee o
4488 <232 2248 < 4}:3% ZE8% RS 4% 45 “xn
Maine State Agricultural............. $314 00 $520 00 #1014 00 #2738 00 $68 00 $120 00 $20 00 $146 00 $160 00 $378 00
Bastern Maine Fair Association... 150 U 470 00 171 00 353 00 - - 45 00 18
Central Maine Fair Association. . 267 00 {01 A0 (“) 00 289 00 111 00 |- 53 00 10 00 183 00 90 00 196 65
Androscoggin County................ 25 00 40 00 50 00 10 00 35 00 40 00 10 00 20 00 5 00 75 00
Aroostook, Northern Maine Fair
Association............oolil 270 00 575 00 57 Q0 88 00 22 00 - - - -
Cumberland County...... 115 00 75 00 43 00 35 00 53 00 27 00 8 00 22 Q0 16 00 183 00
Cumberland Farmers’ Clab.. 6 00 13 00 36 00 27 00 13 00 15 00 - 9 00 27 00 57 00
Cumberland, Bridgton F armers’ aud - 9 00 36 00 59 00
Mechanies’ Club.............. ... 48 00 80 00 105 00 20 00 14 00 35 00 |
Cumberland, New Gloucester and 3 00 2 00 5 00 9 00
Danville .. 4 00 14 50 26 25 - - 2 00
Cumberland, Lake View P - 3 00 5 00 - . - - -
Cumberland, Freeport Agricultuml.. 19 75 14 50 - 8 00 5 00 - 2 00 - - 5 00
Cumberland, Freeport Poultry Assn. -~ - - - - - -
Franklin County . 107 50 276 50 8 50 108 00 69 50 43 50 8 00 23 50 134 80 80 00
I'ranklin, North.. 2 50 11 00 14 75 12 00 525 8 20 - 4 50 30 80 20 00
Hancock Connty.. 20 00 800 28 00 - 25 00 10 00 - 8 00 - 28 00
Hancock, North. .. 5 275 11 25 - 3 00 - - - -
Hancock, Eden...........covinvnnn, 500 18 00 - - - - - - - -
Hancock North Ellsworth J'm mers’
10 00 14 00 12 00 - - - - - -
31 50 74 50 49 00 24 00 28 00 16 00 11 00 28 00 69 00 20 00

oge
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Kennebec, Sonth.......eoeeii e,
Knox, North......
Lincoln County..
Lincoln, Bristol..
Oxford County................
Oxford, Androscoggin Valley.
Oxford, North...............
Oxford, West...
Penobscot, North.
Penobscot, West. ...
FPenobsecot, Orringto:
Penobscot, Bangor Poultry and Pet
Stock Associalion......... .........
Piscataquis County.. .
Sagadahoe County...................
Sagadalhoc, Richmond Farmers’ and
Mechanics” Club...................
Somerset County. ..
Somerset, Central..
Somerset, Bast......
Somerset, Embden
Waldo County....
Waldo and Penobsco
Waldo, Unity Park Association
Washington County...........
Washington, West ..
Washington, Machias Fair Assn.....
York, Shapleigh and Acton..........
York, Cornish Agricultural Assno.....

15 00 15 14 00 - 26 75
6 00 24 50 700 9 00 7 00
5 00 13 75 525 5 00 6 00

- - 100 - 6 00
173 00 181 00 180 00 70 00 101 00

38 00 54 00 75 00 33 00 23 00
6 00 175 - - 18 00

90 00 135 00 136 00 50 00 35 00
5 00 450 | 5 00 - -

28 50 50 00 42 25 24 00 13 00
3 00 - 3 50 6 00 -

24 00 101 95 - 40 00 4 50

249 00 542 00 131 00 127 00 96 00
100 395 125 - 60
375 16 25 34 15 6 00 11 0o

12 00 30 00 38 50 - 10 00
15 50 20 00 16 50 12 00 11 00
400 - - 6 00 2 00

33 00 62 59 15 00 30 00 84 00
61 00 109 00 42 00 66 00 20 00
9 00 12 00 26 25 20 00 13 50
9 00 9 50 25 00 24 00 7 00
31 00 90 00 138 00 12 00 28 00

16 00 46 00 15 50 - 26 00
100 - 395 - 6 00

46 00 81 00 66 00 23 00 130 00

$2,801 75 | $4,211 20 | $1,736 75 | $1,633 00 | $1,495 10

29 00 11 90 13 25 44 00 45 75
5 00 - 5 00 47 00 2 75
15 50 - 6 00 20 00 34 00
42 00 - 12 00 73 00 174 00
23 00 3 00 9 00 12 00 39 00
375 2 50 2 50 . 18 00
30 00 10 00 30 00 136 00 80 00
- 9 OO - - -
25 00 9 00 500 - -
5 50 Z Z Z Z
25 00 700 17 00 47 00 165 00
2 60 - - -
14 50 - 11 50 28 00 24 00
1100 5 00 - - 50 00
- - 450 - -

100 - - - -

8 00 12 00 - 35 00 69 00
16 00 5 00 46 00 150 68 00
11 50 5 50 1715 10 00 20 00

- - - - 29 00
Z - - - 17 00
30 00 - 6 00 45 00 12 00
67 00 6 00 1800| 5600 57 00
$730 70 |  $151 50 |  $658 50 | .$1,286 GO | $2,046 15
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ANALYSIS OF AWARDS.—Concluded.

NAME OF SOCIETY.

Maine State Agricultural........
Eastern Maine Fair Association.
Central Maine Fair Association.
Maine State Poultry and Pet
Stock Association.......o ...l
Androscoggin County............
Aroostook, Northern Maine Fair
Association
Cumberland County ..
Cumberland Farmers' Club... ..
Cumberland, Bridgton Farmers’
and Mechanics' Club... ......
Cumberiand, New Gloucester

Cumnberiand, Lake View Park...
Cumberland, Freeport Agri'l...
(umberland, Freeport Poultry
Association ... il
Franklin County..
Frank!lin, North..
Mancock County..
Hancock, North..
Hancock, Eden. ..... e
Hancock, North Ellsworth
Farmers’ Club............. ...

Z Z E 23 Eo 2%
E E . g £= £8 E=
o oY 58 D o < ST
[ =I5 [~ g=] He j~=1 Pt =]
2 R Q«% Q-g [he= Q-e
k=le S b= S h=L= =2
23 ECIIY 238 | 8%y | &%
=1 ~ =} = ~ &a g
2% 2% g% 2ES £E%¢ | 3%
g3 EE R £E3 ESE | ES
- = <= < & <z L= <&
$625 00 $#87 00 $186 00 $106 00 $160 00 $211
284 00 27 00 212 50 38775 - 507
557 50 30 00 675 75 241 50 258 40 172
- - 2,532 78 - - -
50 - 45 00 85 00 7575 .10
191 00 45 00 325 75 87 30 111 90 41
21 15 00 215 15 42 50 38 75 36
- 2 00 94 00 50 50 29 95 6
18 00 14 00 49 70 25 00 - 15
5 00 8 060 23 75 23 35 19 35 9
~ 3 50 - 11 40 -~
2 50 200 20 00 10 00 23 00 8
- - 349 79 - - -~
116 00 20 50 61 75 44 55 62 90 76
43 50 100 2 85 10 15 6 80 4
15 00 8 00 25 00 79 55 20 00 10
4 45 100 5 25 14 60 13 65
8 00 5 00 3 40 42 60 19 65 -
1 00 100 700 97 00 - -

dairy produets.

50

Amount of premiums
awarded honey, sugar

and syrups.

©®
—c
oo &
88

33 75

IIIIIIII‘

Amount of premiums

awarded agricultural

implements.

S
8

I

[ I T N B I |

Amount of premiums
awarded household
manufactures and

needle-work.

w
g 5
R
=g
2] T
§ez 4
o] -
Se'@ Sw B
By ggs
S-D Ssw
L g2 0
EEE GBS
gER =28
Eg3 B2E
<@ How
$303 00 | $4,700 50
- 3,702 05
152 00 4,568 75
- 2,532 78
225 00 1,205 50
334 80 2,827 35
116 00 1,377 90
10 00 478 10
48 00 732 95
30 00 257 65
10 00 42 60
61 00 274 5
27 50 377 29
- 1,569 85
2 70 253 25
12 00 375 55
3 00 118 40
- 113 10
800 166 4¢

zt¢

SANIVIL 30 301100199V



Kennebec County........cooounn
Keunebec, South.
Knox, North....
Lincoln County
Lincoln, Bristol.. ..
Oxford County.........ooooienn..
Oxford, Androscoggin Valley...
Oxford, North...............o...
Oxford, West..... ..
Penobgeot, North.
Penobscot, West... ..
Penobscot, ()rrmgton .
Penobscot, Bangor ](JLI]{TV and
et Stoek Association..........
Piscataquis County ..
sagadahoc County...............
sagadahoe, Richmond Farmers
and Mechanies” Club..........
Somerset Couniy........
Somerset, Central.
somerset, Bagl......
Somerset, Embdem.
Waldo County. ..
Waldo and Penobsoec
Waldo, Unity Park A
Washington Countly
Washington, West..
Washington, Machiag Fair A
York, shapleigh and Acton.
York, Cornish Agricultural Agsn.

15 00

34 00
6 50
10 00
58 00
13 00

18 00

8564 25

8750 377 1500| - 39 75 108 75 | 1,004 00
21 90 810 12| - 39 25 45 00 395 15
33 95 g0l 860| - 21 55 77 8 416 91
26 80 3001 600| - 22 45 95 35 288 60
775 150 - - 13 55 12 00 58 05
20650 | 3420 207 | 1500 118 90 460 00 | 2,479 20
9395 | 1100] 350 5 00 24 40 98 50 697 90
23 20 45 665 - 25 00 27 00 236 35
600| 10! 1500 - 10 34 149 50 | 1,175 34
018 100! 500| < 82 37 - 220 30
75 05 6 30 550 | - 8l 25 33 14 641 84
26 40 85 100| - 2 75 10 25 109 90
- - - - - - 122 00
50 4125 - 18 30 300 363 70
150 00 | 100 00 | - 141 00 251 69 | 2,720 84
| ‘
12 05 2 35 125, - 7 90 120 60 05
710 215 - - 34 65 163 338 80
850 | 1100 300| - 16 30 24 75 582 75
13 00 170 8| - 11 60 19 95 396 60
Z - - z - 10 00 51 00
22 50 600 | - z 89 50 3 00 726 75
5740 | 32 50 1500 - 140 85 500 | 1,194 00
1350 | 1050 395 6 00 36 80 58 25 154 80
17 137 - - 19 5 - 281 50
Wost 095 20| - 217 40 5565 | 1,338 30
3000 | 1035 A - 59 95 12 15 435 25
41 75 750 | - Z 45 00 99 50 402 75
29 75 750 200 - 30 40 935 868 00
$2,051 23 |§1,547 40 | $306 05 | #3100 | $3.420 31 | 82,978 41 | $43,744 35
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FINANCES.
g z
g g g =
4 = (o] 4
NAME OF SOCIETY. 3 LA g g2 £8 g

&8 &5 & &5 &% 3

Py 284 w 23 w S 2

g7 23 = 25y &z =

= o i pen ] = _

EE £F g EPy £s E

22 £ g R £5 2

<& x g ] ~ xE & =S =

| i

Maine State Agricultural....... ... i, ! $2,437 00 $60 00 ‘ $3,825 00 $1,488 25 \ $18,876 22 $26,686 47
Eastern Maine Fair Association. | - | - - | - -
Central Maine Fair Association...... .. . 2.068 75 20 00 ! 500 00 1,152 00 11,187 22 15,227 97
Maine State Poultry and Pet Stock Assoc i 1,197 44 34 00 | - - ‘ 1,523 56 2,754 99
Androscoggin County.... ..o iiiiiiviinnnn, . 518 80 40 00 | 600 00 325 00 | 1,416 20 2,900 00
Aroostook, Northern Maine Fair Association. . 1,335 01 31 00 1 - 869 00 ‘ 7,308 56 9,543 57
Cumberland County..............ovveiiinn N 560 20 - i 1,375 00 232 50 | 4,477 21 6,644 91
Cumberland Farmers” Club....... ... .. ..oiiiiiiiaann.. . 221 43 62 00 ‘ - 167 50 ; 1.150 61 1,601 54
Cumberland, Bridgton Farmers’ and Mechanics’ Club.. - 319 89 - - 90 00 ‘ 579 50 989 39
Cumberland, New Gloucester and Danville............. . 133 79 - i - 146 00 | 664 69 944 48
Cumberland, Lake View Park............. 18 07 - ‘ ~ - 1 54 28 2 35
Cumberland, I'reeport Agricultural....... . 81 84 - o 100 00 118 75 ‘ 577 22 877 81
Cumberland, Freeport Pouliry Association. . 244 93 20 Q0 | - 304 00 83 95 652 88
Tranklin County.. . 601 717 734 00 ‘ - 600 00 | 3,272 77 5.208 54
i"ranklin, North.. . 94 07 273 00 - 28 75 | 760 26 1.156 08
Hancock County.. . 201 05 - [ - 85 75 1 1,829 34 2,116 14
Hancock, North... . 76 98 8 00 j 29 20 - | 32 58 146 76
Haneoek, KA. ... oiieee ettt eeeee e iaaenn, ! 56 85 - : - - i 770 24 827 09

1235
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Hancock, North Ellsworth Farmers’ Club...........oooooi
Kennebec County........ooooiiii s,

Kennebec, South....
Knox, North.....
Lincoln County.
Lincoln, Bristol.
Oxford County.................
Oxford, Androscoggin Valley.
Oxford, North..
Oxford, West. ..
Penobscot, Nort,
Penobscot, West.......
Penobseol, Orringlon..... ..o it iiiiiiiiii e
Penobscot, Bangor Pouliry and PPet Stoek ¢
Piscataguis County
Sagadahoc County
Sagadahoc, Richmond Farmers’ and Mechanics' Club.
Somerset County. ... ....ooieriiviianeainnan..
Somerset, Central.
Somerset, East....
Somerset, Embden
Waldo County.........
Waldo and Penobscot...........
Waldo, Unity Park Association.
Washington County.
Washington, Wesl............
Washington, Machias Fair As
York, Shapleigh and Acton..............
York, Cornish Agricultural Association

83 91 - - - 373 35
461 46 20 00 650 00 - 1,945 58
176 18 10 00 500 87 49 50 797 05
176 75 4 00 27 50 1,886 99
160 52 12 00 - 160 00 1,260 83
30 82 25 - - 127 30
933 90 44 00 425 00 602 50 5,954 15
353 39 10 00 300 00 183 00 2,000 92
119 46 - - 15 00 587 86
560 15 20 00 - 118 50 2,767 33
121 37 2 00 - - 376 63
287 21 32 00 - 227 50 1,179 95
54 04 - - 68 00 513 27
- 50 00 - - 353 85
532 00 3,600 00 945 00 6.335 53
29 26 - - - 100 00
144 94 - . 300 00 - 685 25
258 71 120 00 - 310 00 1,747 61
132 58 69 00 10 00 280 00 1.099 90
20 47 - 30 00 3 00 -
227 88 140 00 - 542 50 1,674 87
519 62 - 1,000 00 72 50 2,300 95
192 50 - 212 50 700 50
67 72 23 00 150 00 78 00 1,002 52
687 87 - 1,400 00 332 50 4,670 59
- 14 00 - 80 00 2,201 86 2,295 86
175 99 200 00 60 00 - 82 43 518 42
410 67 - - 442 50 2,988 31 3,141 48
$16.555 30 $2,584 25 $14.855 07 $10.657 50 $99.059 78 $143,711 90
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FINANCES.—Concluded. .
@
2

Zu E % 8 e .bSD &

TE =3 g EE s 5

5 = gE = A w8 8

NAME OF SOCIETY. BE = = -2 EGE So .

=2 =£ £ =2 g5Eg by 5 Sz

2= R 2= g SZ3E O5B =3

Zg S ot 23 —S=3 °a2 2=

SE SE a 2 sSeas =52 Sa

=2 =4 2= By SEEE CIEE EE

.= == ket e H R - -
Maine State Agriculmral ................................... $1.381 00 $4.300 00 $2,419 09 $15,805 07 $28,605 66 £63,059 00 $20,600 00
Kastern Maine Fair Association. - - 250 80 - _
Central Maine Fair Association. 216 60 3.215 6,638 93 - 14,890 08 250 00 3,500 00
Maine Siate l’()u].trv and et \t()ck Ass - -~ - - 1,690 00 -
Androscoggin County 400 90 375 00 650 00 3,485 50 2,000 00 1,000 00
Aroostook, Northern Maine Fair Association. . 2.834 78 1,179 50 850 00 9,661 63 25,000 00 700 00
¢ umbvrl&nd County.............. . 2,540 00 1,767 01 - 6,579 91 7,500 00 1.675 00
Cumberland Farmers' Club. . e . 24 98 446 83 132 50 1,519 91 3,000 00 -
Cumberland, Bridgton ¥armers and Moechanic 0 00 450 00 125 00 32 85 1,415 80 4,000 00 2,251 41
Cumberland, New (Gloucester and Danville. .. 78 42 H06 00 131 49 - 973 56 2,500 00 50 00
Cumberland, Lake View Park ... - - 17 69 - 60 29 600 00 -
Cumberland, Freeport Agrieultural - 30 00 500 00 100 00 - 904 75 2,000 00 850 00
Cumberland, Freeport Pouliry 20 00 - 275 19 30 00 702 48 - -
Franklin County......oooevrvininrernannnns . 1,188 99 1,500 00 1,221 34 461 76 5.941 94 10,000 00 - N
Irranklin, North. . . 89 59 310 33 208 75 273 16 1,135 08 2,400 00 2,325 00
Hancock (Jounty. 200 00 700 50 789 84 - 2,065 89 5,000 00 -
Hancock, North.. 30 00 - 450 43 ~ 598 83 150 00 29 20
Hancock, Eden... 392 00 158 25 210 16 - 873 51 2,200 00 1,500 00
Hancock, North Ellsw - - - _ - _ _
Kennebece County - 387 50 240 00 715 49 2.316 99 1,500 00 1,605 00
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(47

Kennebee, South.......ooooiiiiiiiiiiiiiini i e,
Knox, North......
Lincoln County.
Lincoln, Bristol.
Oxford County..............
Oxford, Androseoggin Valley.
Oxford, North..... ...........
Oxford, West.....
Penobscot, North.
Penobscot, West.......
Penobscot, Orrington.....................coiiiiiia..
Penobscot, Bangor Pouliry and Pet Stock Assocmtloh.
Plscataquls County
Sagadahoc County..
Sagadahoc, Richmond Farmers’ and Mechanics
Somerset County

Somerset, Embden.
Waldo County..........
Waldo and ’enobscot............
Waldo, Unity Park Association..
Washington County..............
Washington, West
Washington, Machias Fair Assouatlox .
York, Shap}mgh and Acton

tmm:::

600 00

1,750 00
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NOTES ON PLANT DISEASES IN 1908.
W. J. Morst.

In connection with the regular lines of investigation under-
taken by the Plant Pathologists of this Station certain minor
problems are encountered and studied which of themselves are
not of sufficient importance to merit treatment in a separate
bulletin. Tt also seems desirable to record observations upon the
yearly prevalence and distribution of the more important plant
diseases and any new or unknown troubles which appear, par-
ticularly with reference to the apple and potato, around which
the major part of the wvrork in this department now centers.
This bulletin has to do with certain subjects of this nature,
based largely upon the work of the current year. The follow-
ing topics are considered.

Potato Diseases of the Year.......... ... ... p. 343
Orchard Diseases of the Year....................... p. 345
The Development of Scab on Limed Potato Soils. .. ... p. 346
Seli-boiled Lime-sulphur as a Substitute for Bordeaux
Mixture for Apple Scab.......................... p.- 350
Weather Records in Relation to Winter Injury of Fruit
Trees o oot p- 353
Crotch Injury of Apple Trees Caused by Weather Con-
dItiOns ... p. 358
Winter Injury of the White Pine in 1908............. p. 362

Poraro DISEASES OF THE YEAR.

Leaf Blights. Late blight, Phytophthora infestans, did prac-
tically no damage in Maine, even on unsprayed fields, during the
summer of 19o8. This was due to the fact that dry weather
conditions prevailed over much of the State during the summer.
However, in the portions of the State where potatoes are the
main commercial crop this lack of rain was not enough to
reduce the crop, but just sufficient to hold the late blight in
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check. FEarly blight, Alternaria solani, on the contrary found
ideal conditions for development upon the plants already weak-
ened by dry weather, and consequently did much damage on all
but the most thoroughly sprayed fields. This was particularly
the case in the central and western parts of the State where the
drouth was more severe and spraying is less generally practiced.

Stem and Tuber Diseases. Last year the occurrence of a
stem and tuber disease new to Maine was noted and the appear-
ance of the affected plants described under the name of Black-
leg.®

It was stated that the evidence so far obtained indicates that
the disease is of a bacterial nature. During the past summer,
cultures of bacteria have been isolated from stems of potatoes
attacked by black-leg, which are able to cause a rapid and com-
plete decay of potato tubers and, on inoculation, have produced
the characteristic black-leg disease of the stem, thus confirming
the diagnosis. The organisms thus secured are now being
studied.

Another disease of the stem and tuber which is usually desig-
nated as the Fusarium dry rot caused by the fungus Fusarium
cxysporium, Schlecht. has been found for the first time in
Maine during the past summer. It is well known that this dis-
ease, and it is probable that black-leg as well, is disseminated by
means of seed tubers from infected fields, therefore, tubers from
fields showing either of these diseases should not be used for
seed. Fortunately neither disease is very widely distributed in
Maine, and prompt measures taken at this time will restrict their
spread and possibly lead to their eradication.

Both the Fusarium dry rot and black-leg are fully described
in a circular issued by the Station, entitled How to Fight Potato
FEnemies. This circular can be obtained by any potato grower
or dealer on request addressed to the Experiment Station.

Maine seed potatoes are probably as free from such diseases
as any which are shipped South for planting and the writer be-
lieves that for many reasons they are much cleaner in this
respect than those raised for like purposes in many other parts
of the country. However, in order to have these conditions
prevail growers and shippers of seed potatoes should at once

*Me Lxp. Sta. Bul. 149, p. 323.
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learn to recognize both of these diseases and not knowingly
ship potatoes intended for seed purposes from any fields show-
ing either disease. T{ any doubt should arise as to whether
either disease exists on a given field, specimens of the affected
plants should be at once sent to the station.

ORCHARD DISEASES OF THE YEAR.

On account of the appointment of Dr. Charles E. Lewis as
associate pathologist, beginning July 1, it has heen possible to
commence certain lines of work on orchard diseases which have
been under consideration since the Department of Plant Pathol-
ogy was established two years ago. Comparatively little was
known as to the nature and extent of Maine orchard diseases,
and preliminary to opening up studies of a more fundamental
nature upon the fungi associated with certain apple diseases
Doctor Lewis has isolated many cultures from spots on apple
leaves, collected by himself and the writer, and representing
nearly every part of the State where the apple is grown to any
extent. From an equally representative territory cultures have
been obtained from decaying apples either on the tree or in stor-
age. The more important results in connection with this work
will be given by Doctor Lewis is a later publication.

It is sufficient at this time to say that Maine appears to have
in varying degree a relatively large number of the fruit rots
which have been described as occurring on the apple in different
parts of the United States. Among them may be mentioned
those caused by the following fungi:—Sphacropsis malorum Pk,
(black rot), Glomerella rufomaculans (Berk.) Sp. & von Schr.
(bitter rot), Sclerotinia fructigena (Pers.) Schrt. (brown rot),
Cepholothectiin roseum Corda. (pink rot), and species of Peni-
ccllium, Botrytis, Rhizopus and Alternaria, In addition at least
4 other apple rots have been ecountered, a part of which are
caused either by what are apparently undescribed species of
fungi or fungi which are not listed as causing apple decay.

Only preliminary work has been done in testing by inocula-
tion of fruit with fungi isolated from leaf spots, but at least 3
of these including Spacropsis malorum, have been found to pro-
Cuce decay of the fruit.

On account of the general lack of spraying, apple scab, caused
by Fentiria inaequalis (Cke.) Alderh., probably does more to
rcduce the profits from Maine orcharding than any other dis-
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case. During the winter of 19o7-08 hundreds of barrels of
Maine apples which were quite free from scab when placed in
storage were found to be in the condition represented by Fig.
I when taken out after six or eight weeks—quite thoroughly
covered with small black specks, usually smaller than those
shown in the photograph. This condition was new to the writer
and none of the orchardists consulted had experienced a like
trouble before.* Microscopic examination and cultures from
the diseased spots invariably showed the apple scab fungus and
nothing else. This abnormal development of scab was doubtless
due to several factors, the principal one being that the entire
growing and harvesting season was very wet, and the vegetative
development of the fungus continued up to and during the har-
vest time. The moist apples, covered with spores, were then
placed in rather warm cellars, resulting in the infection of the
fruit and the formation of the small scab spots in storage.

In view of all that has been written and published on the com-
mon diseases of the apple, here mentioned, it hardly seems nec-
essary to remind Maine orchardists that much of the loss result-
ing from fungi is unnecessary and can be avoided by proper and
comparatively inexpensive treatment. To any who request, the
Station will send a circular on How to Fight Apple Enemies.

TrE DEVELOPMENT OF ScaB Uron Limrp Porarto SorIrs.

In Bulletin No. 149 attention was called to the fact that while
liming had proven very beneficial to the clover and grass crops
in Aroostook County, it should be applied with caution to
potato soils in short rotations on account of its liahility to largely
increase the amount of potato scab.i The following is a brief
summary of an experiment therein reported.

*Prof. F. C. Sears of the Mass. Agricultural College has lately told
the writer that this development of scab in storage is not uncommon on
stored apples in Nova Scotia.

tMe. Agr. Exp. Sta., Bul. 149, p. 316 (1907).
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Fic. 2. Crotch Injury of Apple Trees.
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On the John Watson farm in Houlton a series of alternate
half-acre plots* were treated by the application of 1000 1bs., 500
Ibs., and no lime per plot respectively, and stocked with clover
and oats in the spring of 1905, an untreated check plot lying
between each two limed plots. In 1907 a strip sufficiently wide
to allow the planting of 5 rows of potatoes was plowed across
the middle of these plots and at right angles to them. At ma-
turity the potato crop on these plots was harvested and carefully
sorted for scab, care being taken to avoid as far as possible
any cross infection or mixing of soil in the different plots. The
restilts obtained were as follows:

Treatment 1000 lbs. lime 500 1bs lime no lime
Per cent of scaboncrop........ 49 27 11

The above results were so striking that it seemed worth
while to continue the experiment for another year by replanting
the same and also planting another equal strip, along side, which
was in grass last season. Therefore, one series of potato rows
running across the lime plots at right angles was on land which
since the application of lime had been one year in oats, one year
in grass and clover, and one year in potatoes fertilized with 1200
pounds of commercial fertilizer per acre and will be designated
as the second year potato crop. The other given below as first
year potato crop was on land adjoining and parallel to the first,
like it in every way as to soil and treatment except that it had
been one year in oats and two years in grass and clover since the
lime was applied. ’

As in 1907, untreated, clean seed tubers were used for plant-
ing, and 1,200 pounds of high grade potato fertilizer applied
per acre. On digging, the two rows at the junction of the potato
plots were rejected as was the crop on all the rows for about 15
feet on either side of the junction of the limed with the check
plots in the original grass land. In sorting, all tubers showing
plainly marked scab spots were placed in that class. The fol-
lowing 1s a summary of the result obtained.

*In the previous report the plots were given, through error, as acre

plots, this making the amount of lime per acre one-half what it really
was.
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SECOND YEAR POTATO CROP.

Treatment 1000 lbs. lime 500 1bs. lime no lime
Per cent of scabon crop........ 90 48 13.6

FIRST YEAR POTATO CROP.

Treatment 1000 lbs. lime 500 Ibs. lime no lime
Per cent of scabon crop........ 52 37 6

DISCUSSION OF RESULTS.

As in the previous year the results were quite uniform as well
as clean cut and conclusive on the different plots, there being
very little variation in plots receiving the same treatment.
Taken together the figures obtained during both seasons seem
to point to the following definite conclusions with regard to the
development of scab on heavily limed Aroostook potato soils.

First, that the effect of the lime on the amount of scab is fully
as great at the end of three years in grass as at the end of two
years. In fact the amount of scab on the plots receiving 1000
pounds per acre was I0 per cent greater on the land laid down
for three years compared with the results obtained in 1907 on
similar adjoining land laid down for two years. Adjoining
plots receiving 2000 pounds of lime per acre, however, have
practically the same results, 49 per cent and 52 per cent of scab
the first year in potatoes, at the end of two and three years
respectively after liming.

Second, that, on limed soils, scab is largely increased by plant-
ing two successive crops of potatoes. In the present instance
where a ton of lime per acre was used the per cent of scab
increased from 49 per cent in Igo7 to 9o per cent or almost
double, in 1908, and where one-half ton of lime was used the
per cent of scab increased from 27 per cent the first year to 48
per cent the second year on the same ground.

In this connection it is interesting to note that on the unlimed
plots there was only a slight increase in the amount of scab the
second year in potatoes, and this fully within the limits of
experimental error. However, this should not be accepted as
conclusive evidence, for it is a matter of common observation
that the second crop in succession on infected ground is as a
rule more scabby than the first crop.
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The first year unlimed plots showed quite a marked falling off
in the amount of scab as a result of the extra year in grass. The
average for these plots was 6 per cent of scabby tubers as com-
pared with 11 per cent in 1907 and 13.6 per cent in 1908 on the
adjoining second year plots.

For a discussion as to the methods of handling soil or seed to
prevent the introduction of scab and the treatment of land
already infested the reader is referred to the following publica-
tions of this Station: Bulletins 141 and 149 and the special cir-
cular entitled How to Fight Potato Enemies. The foimer
bulletin is now out of print but the two latter publications will
be sent on request.

Another matter was noted in connection with the yields on
the two portions of the field which is of practical importance to
the potato grower. There was a marked falling off in the vields
on the same land growing the second crop of potatoes in suc-
cession as compared with that growing the first crop of potatoes,
although 1200 pounds of high grade potato fertilizer had been
applied for each crop. The former gave slightly less than 83
per cent of a full crop as compared with the latter, or go and
109 barrels per acre respectively.

SETLF-BoiLep LIME-SULPHUR AS A SUBSTITUTE FOR BORDEAUX
MixTURE For APPLE Scas.

Bordeaux mixture has been found to be the most effective
agent as a treatment for and as a preventative of the common
leaf and fruit diseases of the apple, but unfortunately it occa-
sionally causes injury to fruit and foliage. This matter of Bor-
deaux injury, or “spray injury” to apple trees as it is commonly
called, has been made the subject of quite exhaustive inquiry by
Hedrick.* The reader is referred to his report on the subject
for a detailed discussion of the nature, causes and prevalence of
spray injury. With regard to the continued use of Bordeaux
mixture on apple trees he summarizes his conclusions as fol-
lows :—

“Bordeaux mixture is the best fungicide known to the apple
grower. Its use cannot be given up in fighting the apple scab;

*Hedrick, U. P. Bordeaux Injury, Bulletin 287, N. Y. Agr. Exp.
Sta., 1907.
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even though it causes some injury, apple scab causes a far
greater loss than Bordeaux injury.”

At the same time there is need for a fungicide which will pro-
tect fruit trees from fungous diseases and yet never injure the
fruit and foliage. From the published results of preliminary
experiments made by Scott of the U. S. Departiment of Agricul-
ture, self-boiled lime-sulphur appears to have considerable merit
in this respect.* In experiments conducted at Bentonville, Ar-
kansas, the self-boiled lime-sulphur was found to be equally
as effective as Bordeaux mixture in treating the bitter rot of
apple caused by Glomerella rufomoculans (Berk.) Sp. and von
Schr. It also appeared to be effective in controlling leaf-spot
caused by Sphaeropsis malorum Pk., and caused no injury to
the leaves. Its use on the more tender foliage of the peach at
Koshkonong, Missouri, produced no injury and at the same time
was very much more effective in controlling peach rot and scab.
Bordeaux mixture, applied at the same time, was so injurious
to the peach foliage that most of the leaves dropped off after
the second application.

In view of the promising results recorded above it seemed
advisable to at once make tests of this new fungicide as a pre-
ventative of apple scab,—Fenturia inaequalis (Cke.) Aderh.

Accordingly in 1908 a small orchard, consisting of about an
acre, planted to four or five varieties of apples on land in
Orono owned by Director Woods was very kindly set apart for
these tests. As originally planned one-half of the orchard was
to be sprayed with Bordeaux mixture (3-3-50 formula) and
one-half with self-boiled lime-sulphur mixture using hot water
in preparation. IHowever, after the first application, a letter
was received from Mr. Scott advising the comparison of hot and
cold water in making the latter preparation.f Therefore, one-
half of the lime-sulphur plot on the second and third application
was sprayed with a mixture prepared with hot water and one-
half with a mixture prepared with cold water.

*Scott, W. M. Address before the American Pomological Society,
Sept., 1907. Circular No. 1. Bureau of Plant Industry, U. S. D. A,
April, 1908.

"tThis, on account of the fact that he had found that where the lime
is exceptionally good, enough sulphur can be brought into solution with
hot water to slightly burn the foliage.
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The lime-sulphur mixture was prepared as follows:—

Fifteen pounds of fresh stone lime was placed in a 50-gallon
barrel and a 3-gallon bucket of boiling water poured over it with
constant stirring. As soon as the lime began to slake 10 pounds
of sulphur was poured over it and then another bucket of water
added with continual stirring with a hoe, being careful not to
allow the lime to burn. When the lime appeared to be nearly all
siaked but while the mixture was still boiling violently the barrel
was covered with several thicknesses of burlap and then with
boards, and allowed to remain closed for one hour. The mix-
ture was then diluted, strained™ the same as Bordeaux mixture,
made up to 50 gallons and at once sprayed on the trees. In the
letter already referred to Mr. Scott stated that later experiments
showed that 10 pounds of lime to 10 pounds of sulphur served
the purpose as well as 15 pounds, therefore the smaller amount
was used in making the mixture for the two latter sprayings.

The trees were sprayed three times,—May 14, just as the
leaves were unfolding, June 10, shortly after the blossoms had
{allen, and again on July 6. A part of one row of trees in the
center of the orchard was left unsprayed for a check. Neither
spray produced any visible injury to foliage or fruit. Both
adhered well to the trees, the Bordeaux somewhat the best.
Some of the spray in both cases could be seen on the limbs and
leaves when the apples were picked, and with the Bordeaux on
some trees it showed so plainly that it was necessary to wipe the
fruit.

Unfortunately many of the trees of the varieties susceptible
to scab failed to set fruit so that it was impossible to secure
apples from several trees illustrating each treatment as was
intended. The best that could be done was to select four
Fameuse trees, one from each lot, bearing on an average some-
what less than a barrel apiece. The fruit was picked and very
carefully sorted by a class of University students under the
direction of Professor V. R. Gardner. The per cent of fruit
free from scab was as follows:—

*A strainer with the bottom placed at an acute angle was found
particularly well adapted for this purpose.
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Treatment 3-3-50 Self-boiled  Seli-boiled Unsprayed
Bordeaux lime-sulphur, lime-sulphur, check
hot water cold water
Per cent of fruit
free from scab 5o 33 16 1

DISCUSSION OF RESULTS.

Obviously it would be unwise to draw very definite conclu-
sions from the limited data provided above. However, taken
in connection with the results obtained by Scott in treating bitter
rot and leaf spot of the apple, it seems safe to conclude that
self-boiled lime-sulphur mixture has considerable value as a pre-
ventive of apple scah. It is at least promising enough so that
any orchardist who has trouble with Bordeaux injury would do
well to give the lime-sulphur treatment a thorough trial’* From
the comparison of single trees the lime-sulphur mixture pre-
pared with hot water was twice as effective as that prepared
with cold water, the former approaching Bordeaux mixture in
efficiency. Attention should be called to the fact that the per-
centage of scab free apples was low in all cases—even with the
Bordeaux mixture much below the average. In that respect the
experiment was disappointing. Doubtless a 5-5-50 Bordeaux
would have produced better results. The large amount of
scabby apples, 99% on the unsprayed trees, indicates that the
fungus was very prevalent in the orchard. If the trees had been
given two extra sprayings—one early in the spring before the
buds started and another about June 20—much better results
might have been obtained.

WEATHER RECORDS IN REraTION To WINTER INJURY OF FRUIT
» TREES.

It is well known that there is a wide variation in the ability
of various plants to withstand low temperatures. Certain tropi-
cal plants have been known to die of cold at temperatures of
from +35° F. to + 45° F., while some arctic plants have been

*Sulphur can be purchased of wholesale druggists in Bangor for sc.
per pound in 25 pound lots and 4c. per pound in 100 pound lots, there-
fore aside from the extra labor involved in preparation self-boile1 lime
sulphur mixture should cost but little more if any than Bordeaux mix-
ture.

23
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known to withstand cold to the extent of —76° F. With fruit
trees, particularly apples, we know that there is also consider-
able variation in hardiness in different varieties of the same
species. It is admitted that such factors as the condition of the
soil, whether moist or dry, frozen or thawed, the amount of
water in the tissues at the time low temperatures occur, the
abruptness of temperature changes, the rapidity of thawing, the
direction and character of prevailing winds, e. g. as influencing
the rate of evaporation and consequent drying of the tissues, all
enter into the question of winter-killing. It is true that these
factors along with the intense cold doubtless more often cause
the death of trees tlwough stoppage of the upward water cur-
rent and through its removal from the cells, or cell walls, thus
bringing about conditions simulating those of drouth in summer,
yet we cannot get away from the fact that: “The capacity of
withstanding intense cold is a specific property of the proto-
plasm of certain plants * * * *% There is then a certain mini-
mum temperature below which a given varicty of apples, pears,
or plums, cannot be expected to endure. Therefore it is a mat-
ter of fundamental importance to the fruit grower, first to know
as closely as possible the approximatc zero point of a certain
varicty and, secondly, the probable lowest range of temperature
of the region in which he wishes to plant, based upon recorded
observations extending over as many years as possible. Unfor-
tunately very little data of this nature is available, therefore it
is hoped that the following article will be of some value in this
respect.

Maine being on the northern limit of commercial apple grow-
ing, not infrequently the orchards suffer from severc low tem-
peratures and abrupt changes of winter weather. Prof. W. M.
Munson notes that in the winters of 1903-04 and 1904-05 the
orchards of the State experienced greater injury from condi-
tions of this kind than during the twenty years immediately
preceding.T With only one year for recovery this was followed
by the most disastrous winter in the history of Maine orchard-
ing, that of 1906-07. The amount of this injury is indicated by
the following, quoted from a report of a census of the injured

*Schimper, Dr. A, F. W., Plant-Geography upon a Physiolngical
Basis, English Translation, p. 41. Clarendon Press, Oxford. (1g03).
TMe. Agr. Exp. Sta., Bul. 128, p. 73, 1906.
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orchards carried out under the direction of Prof. E. F. Hitch-
‘ngs, State Entomologist, and undertaken at the instance of
Hon. A. W. Gilman, Commissioner of Agriculture :—

ok xR kK there were 950 orchards inspected with a total of
443,184 trees. The number killed outright was 24,613 or about
5.5 per cent. A safe estimate of the number injured would be
at least 25,000 more. So that 11 per cent of the whole number
of trees were killed or injured in 950 orchards.”* Farther than
this many of the trees which were injured did not recover
sufficiently, partly on account of a heavy bearing vear, follow-
ing, so that they were able to withstand the following winter of
1go7-08, therefore, it is probable that if the census had been
taken again in the summer of 1908 the percentage of trees killed
directly or indirectly by the winter of 1906-07 would have heen
found to be much greater than above quoted.

The writer has elsewhere discussed in some detail the causes
which led to the large amount of winter killing in a single sea-
son.7 It is sufficient for our present purpose to state that after
a careful inspection of the weather records at Orono throughout
the fall, winter and spring of 1906-7 it seemed that conditions
which prevailed for a single week near the middle of January
were responsible for the injury, although it was doubtless
increased by the low temperature of —28° F. and —25° F.
recorded on Feb'y. 24, and March 1, respectively. Figure 3
shows graphically the daily maximum and minimum fluctuations
in temperature in degrees Fahrenheit during the last 23 days of
this month. The observations were made at 2 P. M., using
official instruments. As a rule the minimum record is the tem-
perature of the early morning and the maximum that at or about
or a little earlier than the hour of observation.

Particular attention should be called to the fact that the two
lowest records of the season, —40° F. and —35° F., are only
7 days apart and midway between them come two consecutive
days with records of +45° F. and +47° . Moreover these
changes were quite abrupt, particularly on the 21st when from
2 P. M. to sometime before sunrise the next morning there was
a fall in temperature of 60° I¥.,, or in other words a change from

*Sixth Annual Report of the Commissioner of Agriculture, p. 282,
(Augusta, 1907).
fTProcceedings of the Maine Pomological Society. pp. 36-46. 1007-8.
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15° I, above the freezing point to 45° F. below the freezing
point in 12 or 15 hours. Following this in 48 hours is the sec-
ond lowest record of the season, —35° F., another drop of
52° F. between observations. During the ten days following it
will be seen from the figure the temperature ranged quite low,
the mean for this pericd being only slightly above zero F.
Except on the 25th these ten days were clear and the prevailing
wind was northwest, although not excessive.

The weather records at Orono for nearly 40 years, 1869 to
December 1, 1908, inclusive, give 23 months with a minimum
record of —25° or lower, these occurring in 15 different vears.
Only eight are —30° F. below. January, 1878, with a mini-
mum of —35° F., and December, 18g0, with —36.3° F., are the
only records through the period which in any way equal those
of January, 1907, in severity. It is unfortunate that there are
no authoritative records for winter-killing at hand aside from
the winters of 1903-4, 1904-5, 1906-7 and 1907-8. We have the
statement already quoted that the injury during the two first
mentioned winters was greater than for 20 years previous. It
is quite suggestive, however, to compare the records for these
two winters with others in which no injury is reported. Twen-
ty-six degrees below zero F. is given as the minimum for both
January and February, 1904. Similar conditions, —27° F. for
December, 1904, and —30° F. for January, 1905, are recorded
for the next winter. For six years previous there had been no
monthly minimum below -—23° F. and for 35 years previous to
this only four years, 1873, 1887, 1894 and 1898, showed two con-
secutive months with a minimum of —25° F. or lower, although
a number of instances during the period are recorded where the
minimum temperature for a single month was as low or lower
than this. As has been said there are no available data for the
amount of winter-killing during these years,

During the winter of 1906-07 in Maine the Baldwin and
Ben Davis winter-killed much more than any other varieties,
although Northern Spy, Greening and several other varieties
suffered more or less severely, according to the location, slope,
and drainage of the orchard. At Orono, where the weather
records were taken, and at several other places, not even the
hardy Russian varieties escaped without considerable injury.

It should be recognized that the above data are valuable
simply as a matter of record, and any attempt to draw general
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conclusions from them would be fallacious. However, taken in
connection with common experience it seems safe to say that it
in attempting to grow any but the most hardy varieties of apples
would be a matter of considerable hazard to invest much money
in those portions of the State where the lowest winter tem-
perature frequently reaches or approximately reaches —30° .
Again it may be said that the grower who confines himself to
Baldwins, and possibly Ben Davis, except in the mildest parts
of the State, e. g., where the minimum winter temperature,
repeated at frequent intervals, seldom reaches below —20° F.,
or at the utmost —25° F., must expect greater losses than his
neighbor who plants almost any of the other commercial varie-
ties grown in Maine.

It is admitted that other states farther south frequently suffer
nearly as much from winter-killing of apples, but it should also
be remembered that this is probably due to frequent and abrupt
changes from severe cold to mild weather, these changes being
more common than is the case with the climate of Maine.

Crorerr INnyury oF Arrre Trers, CAusep By WEATHTER
ConprTIONS.

In the spring of 1907 the writer was called to Dover, Maine,
to examine an orchard of about 1200-1500 trees from 8 to 12
vears old. On the lower portions of this orchard many of the
trees were plainly winter-killed, including 5 to 10 per cent of
the whole orchard. Quite frequently trees could be found with
“Irost patches” or portions of the bark killed and loose on the
more exposed parts of the larger limbs and trunk, but the most
characteristic thing about this orchard was the constant occur-
rence of the crotch injury illustrated by Fig. 2. This oc-
curred to a greater or less degrec on probably 75 per cent of
the trees in the orchard, the varieties being largely Ben Davis,
and Stark. The bark showed every appearance of recent death,
with no invasion of fungi, neither were there any scars, cankers,
or other evidence of past injuries of this kind. The dead bark
was drying down and cracking away from the healthy portion—
it was too early in the season to see evidences of attempts to
heal the wounds. The owner, an intelligent and careful ob-
server—a business man who for the sake of out-of-door work
had spent all of his spare time for several years in giving this
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orchard his personal attention and care—was confident that
nothing of this kind had appeared on any of the trees before.
Whetzel has shown* that not only can injuries to the bark
and cambium which are usually called “sun scald” and “winter
1r1urw " be caused by the pear blight organism Bacillus amylo-
vorits Burrill, but a crotch injury as well, which very closely
resembles that which is here figured and discussed. It was
thought at first that this was possibly the same trouble as he
described, but careful observation followed up for two seasons
leads to the conclusion that it is an entirely different trouble—
simply an unusual form of “winter injury” or “frost patch.”
Tt this connection it should be remarked that the thousands of
apple trees in Maine which in the summer and fall of 1906
appeared perfectly healthy gave ample evidence in the spring
and summer of 1907 that winter-injury or frost patches are very
real things and can occur independently of bacteria or fungi.¥
In addition to the reasons already given the following may be
cited as showing that probably adverse weather conditions and
not fungi or bacteria are the cause of the crotch injury in this
instance. Fxamination showed that crotch injury was almost
universally found in previously healthy orchards which in the
spring and summer following the severe winter of 1906-07
showed a large percentage of dead or dying trees. It was very
common in hundreds of orchards where the injury was present
largely in the form of frost patches on the limbs or trunks, but
where there was every reason to believe the trees were perfectly
healthy the season before. Orchards owned by the University
and by Director Woods of the Station furnished excellent
opportunity for personal observation upon this point. These
had been given the best of care and attention. Both were in
very healthy condition up to this time. There is positive evi-
dence that there were no cankers, or dead areas on the limbs
or in the crotches of these trees, previous to the winter of
1906-7. Both orchards had a large per cent of trees killed out
right and nearly all which were not killed were badly injured
in the crotches and showed conspicuous dead areas on the limbs
and smaller portions of the trunks. In the Woods orchard a
solid acre of Spys about 8 years old which were perfectly

*Whetzel, H. H. Cornell Exp. Station, Bul. 236, 1g06.
tTSee pages 353-358.
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healthy in the fall showed in the spring every tree, either killed
or so hadly injured that they put forth a few leaves and then
died. Crotch injury and frost patches were a very constant
occurrence on these trees. An adjoining acre of trees 15 or
more years old, largely Mildings with some Russian varieties
and a few pear trees, lost only a comparatively small niimber,
but here again the crotch injury was very prevalent, more so
than frost patches on the limhs. A very noticeable fact was
that in this part of the orchard whole limbs or parts of the tree
were killed only on the northwest side of the trees where most
exposed to the cold winds. The bark on the northwest side
of the trunks on nearly all of the trees in the northern row was
entirely killed, while only a few like instances could be found
in the remainder of this block of trees.

Repeated attempts to isolate B. amylovorus from the injured
crotches or limb patches only resulted in failure. Neither was
there any constant association of a fungus with the patches,
although various fungi, largely sapophytes, began to appear in
the injured areas as the season progressed. The writer is per-
fectly familiar with the appearance of bacterial blight of the
pear, but after spending two and one-half years in Maine, has
yet to see a case of pear blight in the State, and no specimens
of this disease have been sent in to the Station during that time.
This indicates that while the disease without doubt occurs in the
State it is by no means common.

At Orono all pear trees were killed by the winter but at Dover
there were several living pear trees growing along side of the
crotch-injured trees. These showed no bacterial blight during
the past two seasons, which would not have been the case had
the organism been present in sufficient quantities to cause the
amount of crotch injury which appeared in the apple orchard.

Since the crotch injury was coincident and almost invariably
associated with the winter-killing resulting from the severe
winter of 1906-07 and since it would seem that all other prob-
able causes are eliminated, it is fair to assume that it was in
some way brought about by the same adverse weather condi-
tions. As a possible suggestion let us again refer to the weather
reccords. - We find a snow storm complicating matters just at
the time of the thaw between the two low temperature records
of the season. See Fig. 3, p. 15. On January 19 the maxi-
mum thermometer read 4-20° F. and dropped off to only +2°



MAINE AGRICULTURAL EXPERIMENT STATION. IQOQ. 361

F. toward night, when the weather changed and by 2 P. M. the
next day the temperature was +45° F. Four inches of snow
fell in the afternoon and night of the 19th, but with the rising
temperature this was probably of such a consistency as to load
up and adhere to the trees, particularly in the crotches. The
storm stopped before morning, ending with a trace of rain but
not enough to dispose of the snow. The thermometer dropped
to 410 on the night of the 2oth following the record of 4-45° F.
On the day following it rose again to +47° F. only to fall 60
degrees F. during the night to —13° F. It seems then that the
loading up of the trees with soft snow which later thawed
some and suddenly froze again two days in succession, the
second,a very severe drop in temperature, gives conditions which
may account for the crotch injury. The crotches would be filled
with greater or less deposits of ice which radiated heat with
more rapidity than the parts of the trunk not so covered and
caused the injury described.

Correspondence with Prof. W. T. Macoun of the Central
Txperimental Farms, Ottawa, showed that he had observed the
same trouble in various parts of the adjoining Provinces of
Canada coincident with its occurrence in Maine. Without
knowing that the crotch injury was being studied by the other,
both Prof. Macoun and the writer arrived at practically the
same conclusion as to the cause, as will be seen from the follow-
ing quotations kindly furnished by Professor Macoun from the
forthcoming report of his Department for the year 1907.

“Crotch Injury—The effects of crotch injury have been very
serious in the Province of Quebec and in some parts of Ontario
in recent years. On examination it is found that in the center
of the crotch and on the branches diverging from it, but close
to it, the bark is dead. As a result of this killing in the crotch
the tree loses its strength there, rot sets in and eventually the
tree is destroyed by the loss of one limb after another at the
crotch. This crotch injury is probably due to ice lodging in the
crotch. There are several theories as to why the ice should
cause the bark to die. One is, that it acts as a lens and concen-
trates the rays of the sun, causing a scalding of the bark. The
position of the injured limbs alone would seem to be sufficient
te show that this theory is not a good one. It seems more likely
that the injury is caused by the softening of the bark by the
melted snow or water before freezing, and that aiter freezing
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the bark which is, even before this probably tenderer than at
anv other part, owing to its being most shaded there in summer,
is subjected to a severe Irost and it and the cambium are both
destroyed. One of the best means of preventing crotch injury
is to grow trees with as little crotch as possible, training with a
central leader.”

WixTER INJURY oF THE WHITE PINE IN 1908,

Coincident with the large amount of winter-killing of fruit
trees in Maine there has also appeared a diseased condition of
the white pine, particularly of those young trees which are
springing up over waste lands and abandoned pastures and
which are leading to a natural reforestation of these areas.
The matter has received considerable attention from the public
and agricultural press of the State. 'This naturally led to wide-
spread and general alarm among owners of such young pine
growth, gnd has influenced many who werc contemplating plant-
ing of pines on waste lands, to either give up the project or put
it off indefinitely. This trouble has been known popularly as
“pine blight” and apparently the term has been used to cover
every condition of the tree which the observer considered to be
abnormal from the normal, yearly death and shedding of the
oldest set of needles on the twigs to the troubles herein de-
scribed.

The general notion exists that the so-called pine blight is due
to some parasitic agency, although the cause attributed is as
varied as the number of writers on the subject. Fungi, various
insects, gases from the sulphite mills, etc., are some of the
causes assigned by different individuals in articles, correspond-
ence or in conversation.

There appeared to be a lack of definite information on the
subject, based upon careful observation of the trees in the field
over any considerable portion of white pine area of the State.
Therefore, the writer has made it a point to investigate the con-
ditions with regard to the white pine in every part of the State
to which his duties called him during the past season. Many
acres of pine growth were examined, distributed over and giv-
ing a pretty fair representation of that part of the State lying
south of the Canadian Pacific Railroad except Franklin and
Washington counties. The data thus gathered led to the
following conclusions, namely: There are two well marked
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leaf troubles of the white pine in Maine. One, which consti-
tuted nearly all of the so-called “pine blight” of the State in
1008, is plainly due to adverse weather conditions and while it
may occur again at any time is only temporary and need not be
feared like a contagious parasitic disease. The other the writer
has found only in a few scattered localities, and, so far as
observed during two seasons, it is not spreading, at least not to
an appreciable extent, and no single fungous parasite could be
found constantly associated with the diseased needles. The rea-
sons for these conclusions will be given somewhat briefly. The
rcader is also referred to the report for the current year (19o8)
of the Hon. E. E. Ring, Forest Commissioner, State of Maine.*

The discussion which follows should be distinctly understood
to be confined to what has popularly been called “pine blight”
in Maine and is not based on observations elsewhere in New
England, although correspondence and other available informa-
tion indicates that some of the trouble elsewhere may be due
ta similar causest

The common, or practically universal leaf and twig blight
of the pine in Maine observed by the writer in the spring and
summer of 1908 was characterized by the sudden withering
and death of tufts of entire needles early in the spring, which
needles soon turned a deep, rich, reddish brown., In cases of
severe injury where entire trees were killed it was impossible
at a distance to distinguish from scorching by fire. Young trees
were invariably more severely affected than old trees. In fact,
all other things being equal, the younger the tree the more
severe the injury. Large trees only showed scattering tufts
of dead needles and these usually only on the more exposed
sides. In severe cases the twigs themselves were killed back
several inches. In fact acres of young trees in some parts
of the State which were apparently healthy in the fall of 1907
were entirely dead by the last of May, 1908. The most char-
acteristic thing about the trouble was that the njury was usu-
ally confined almost wholly to the north and northwest sides
of voung trees growing in the open or somewhat scattered.
As a rule young trees occurring in clumps or otherwise pro-

*Morse, W. J. White Pine Blight in Maine. Rept of Forest Com-
missioner for 1907-08, p. 20, Augusta, 1908.

tClinton, G. P. Rept. 14. Conn. Exp. Sta. p. 353, 1907; Stone, G. E.
Rept. 20, Mass. Exp. Sta. p. 125, 1907.
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tected were injured only on the more exposed parts. Young
pines—2 to 4 feet high—were frequently observed early in May
on exposed hillsides with the branches on the north and west
sides of the tree and the entire top dead while the lower, more
protected branches on the south side were still green and appar-
ently uninjured.

Young pines which were badly injured when first seen 1in the
spring were kept under observation during the summer and
except in the few cases described later in this article where the
trees, like those at Brumswick, were plainly affected with an

WINTER INJURY OF WHITE PINE.

Small branches photographed October 7, 1908. a-a Injured. tips of the twigs from which
the dead needles have fallen. b-b Tufts of young needles which started out late in

the season at the base of the injury.
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entirely different trouble, there was no sign of disease on the
needles formed the present year. The old needles and injured
twigs gradually dropped off, and many trees by the first of
September had the appearance of being severely pruned off on
one side. About July first it was noted that in almost every
case adventitious buds were showing and little tufts of new
needles were forming near the base of the injury on each twig.
This is shown by the accompanying photograph (Fig. 4) taken
October 7. The new needles are not so long as those put forth
in the spring but they are now (November, 1go8) entirely
healthy, with no signs of disease.

Nor was this injury confined to the pines alone, for spruces
and firs and some other conifers showed the same trouble and
in the same manner. It was especially severe in the case of the
arbor vite. THedges of this tree were practically exterminated
in some localities.

Microscopic examination by means of sections of the needles
of affected pines and other conifers failed to show any parasitic
fungus constantly associated with the disease. In fact dead
needles collected from the trees early in the season usually
showed no signs of fungi of any kind.* An opportunity came
to examine the roots of trees dug up out of an arbor vite hedge
early in May. The hedge was apparently healthy in the fall
before but now the foliage appeared practically dead. The
roots appeared periectly healthy when dug up and the leaves
showed no sign of fungi upon them.

It seems to the writer only a logical inference to attribute
the injury above described to adverse weather conditions par-
ticularly when we summarize the observations. “Pine blight”
in 1907-1908 was coincident with the most destructive winter
injury of fruit trees in the history of Maine orcharding. A
similar trouble appeared to a greater or less extent on other
conifers. 'The disease which constituted the major part of
the trouble did not begin in particular centers and gradually
spread outward from them, but appeared simultaneously in all
parts of the State wherever the pine thrives. It did not ap-
pear on the young needles during the summer but came on sud-
denly in the early spring. Only the young and actively grow-
ing trees were badly attacked and these very much more
severely on the sides exposed to the prevailing cold dry winds
of winter.



306 AGRICULTURE OF MAINE.

While it 1s possible for frost coming late in the spring to cause
the death of young needles, it is very improbable that low tem-
peratures alone were responsible for the injury in this instance.
The fact that the injury recorded in 1908, the milder of the two
winters, was by far the most severe and widespread is entirely
against this interpretation. It is more probable that the trouble
'may be accounted for as the result of excessive transpiration
bringing about a condition in the plant tissues comparable to
drouth in summer. Leaves on conifers remaining on through-
out the vear remove more or less water from the tissues all
winter hy transpiration. In the case of young, shallow-rooted
trees the ground may be frozen to the depth and often below
where the roots extend, thus effectually cutting off the upward
ctirrent of water to the branches. Now if the tree is exposed
to severe and long continued dry winds, particularly if accom-
panied by bright sunlight during a part of the day, the tissues
may become sufficiently dried out in this manner as to injure
them beyond recovery. The fact that the larger trees are
deeper rooted, and their trunks much better protected against
the radiation of heat and the consequent stoppage of the upward
current in them doubtless explains in a measure why the large
pines suffered only slightly as compared with younger trees.

As has already been stated there is another well marked pine
Icaf trouble in Maine. The writer has scen a few trees show-
ing this disease in Brunswick, Winthrop and Orono, and has
received speeimens of the same thing from Lewiston. The
Orono trees have been under observation for two vears. The
discase appearcd on the voung needles the second year much the
same as when first observed, and in this respect as well as the
general aspect of the diseased trees the trouble is decidedly dif-
ferent from the winter injury. At Orono branches of healthy

*Pine needles lying on the ground were usually quite thoroughly
infested with saprophytic fungi. T.ate in the scason these fungi were
found in some cases to have spread to the dead needles still adhering
to the trees. Examination of needles on the same trees earlier in the
season failed to show any pustules on them and no mycelium within
the tissues, except in an occasional instance. Spots on the needles of
pines in the State due to fungous attacks can be found quite frequently
but these were by no means coustantly associated with the trouble here
described.

tHartig, R. Text-book of the Diseases of Trees. English transla-
tion, by Somerville and Ward. p. III (London, 1804).
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trees, interlocking with those of affected trees did not develop
the disease either season. This disease is very well described
in a circular issued in May, 1908, by the United States Forest
Service and entitled “Extent and Importance of White Pine
Blight.”

“Trees affected by the blight may readily be recognized from
the characteristic reddish-brown color assumed by the newest
needles. The tip of the needle is always affected first and
needles with the base or middle turned brown but the tip green
are practically never seen. The extent of the decoloration varies
greatly in the different needles, and in different trees; sometimes
only the tip is affected, sometimes the whole needle. Attacked
trees look as if they had been scorched by fire, or as if the tips
of the needles had been dipped in reddish-brown dye. * * *
A tree which is attacked one year appears rarely to escape the
next.”

“Trees of all ages and sizes whether growing in the open or
in closed stands scem to be almost equally affected, with two
apparent exceptions: (1) TLarge full crowned trees with a
diameter of 18 inches or more, standing in the open, seem to be
rarely affected; and (2) trees in the interior of a dense stand
seem to be more rarely affected than those near the edge.
Otherwise the blight seems indifferent to the health or to the
situation of the tree or to the character or moisture of the soii
it which the tree is growing.”

In the summary we find the following :—

“So far the disease has done but little damage, but it has now
obtained such a foothold that if it proves to be infectious it may
have serious results.  The cause of the trouble is still unknown.,
The situation is not one which calls for alarm, but simply for
watchfulness and investigation.”

In the above discussion nothing has been said with regard to
the relation of insects to the present trouble affecting the pines.
Fortunately the Station Intomologist, Miss Edith M. Patch,
was making the study of certain forest insects one of her im-
portant lines of investigation during the past summer. Conse-
quently she had the opportunity and did make quite careful
observations on the insects of the pine, particularly those found
on diseased trees scattercd over extensive and widely separated
areas in the State.
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In Bulletin 162, p. 366, Miss Patch after discussing various
insects found upon the pine, makes the following statement:
“On account of the precarious condition of white pine in cer-
tain parts of the State considerable alarm has been aroused by
various insects found upon the pine this season and indeed it
has seemed as though an unusual number of species had taken
advantage of the pines this year.

Jesides the standard borers to be continually reckoned with,
the pine sawflies and pine leaf eating caterpillars have made
noticeable inroads, while spittle insects and plant lice (Lachmus
strobi and Chermes pinicorticis) have been unusually prevalent.

None of these insects, however, have been the cause of the
‘white pine blight,” though several of them, Chermes pinicorticis
and spittle insects, Aprophora parallela, for instance, have been
in some cases conspicuously associated with the ailing trees.”

POULTRY NOTES—1908.

RaymonD PEARrI, AND FrRaNK M. SURFACE.

The purpose of this bulletin is to present a brief report of
the progress of the work of the Station with poultry during the
vear 1908. In this year a number of changes were made in the
material equipment of the poultry plant, and in methods. It is
desirable that a record of these changes be made, as well as the
results of certain specific experiments carried on during the
year. In this account there will be no discussion of topics
which are to appear in other Station bulletins.

TrEcHNICAL STUDIES ON POULTRY ALREADY PUBLISHED.

A considerable portion of the more technical scientific work
of the department of biology of the Station, which has in charge
the work with poultry, is published in current biological jour-
rals, not readily accessible to the agricultural public. During
the past year two papers of this sort directly relating to poultry
liave been published. One of these papers* is the first install-

*Resection and End-to-End Anastomosis of the Oviduct in the Hen,
without Loss of Function. Amer. Journ. of Physiology. Vol. 22. pp.
357-361.
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ment of the results of an investigation which is being made into
the special physiology of egg production. The laying of an egg
is a very complicated physiological process of which only the
most general features are known. The attempt is being made
to determine the exact part in the process played by the ovary
and each portion of the oviduct or egg tube. In the paper under
discussion it is shown that a hen may lay a perfectly normal egg
after the removal of a considerable portion of that part of the
oviduct which secretes the white of the egg.

The second papert referred to deals with a related question
regarding the physiology of the oviduct or egg tube. -In this
tube the egg shell is deposited and given its shape. Hens are
often found which lay misshapen or malformed eggs. This
paper deals with the result of an analytical study of a case in
which a pullet began by laying a very abnormal egg, and grad-
vally came to lay a normal egg. This change from an abnor-
mal shape of the egg to a normal shape was found to follow a
definite mathematical rule. Studies are now in progress to find
out whether the change in size of pullets’ eggs with continued
laying follows the same rule. The character of the eggs laid
by the pullet under discussion is shown in Fig. s.

Fig. 5. Showing the change in the shape of the successively
laid eggs of bird No. 183. All the eggs shown were laid by this
same bird. The numerical order of arrangement on the plate
is: Top row (beginning at left) eggs 1, 2, 3, 4. Second row:
Eggs 5, 6,7, 8. Third row: Eggs, 9, 10, 11, 12. Fourth row:
Fggs 18, 30, 42, 54. The eggs of this bird were saved until
nearly go had been laid but as there was no essential deviation
from the normal shape in the later ones they are not figured.
+ The figures given show clearly the gradual change in the shape
of the eggs from the very abnormal No. 1 to the normal No. 34.

CHANCES IN FEQUIPMENT AND PLANT.

The changes which have occurred during the last year in the
material equipment of the poultry plant will be noted under
three heads, viz: 1. New buildings. 2. Modification of
brooder houses. 3. A new trap nest.

TStudies on the Physiology of Reproduction in the Domestic. Fowl.
I. Regulation in the Morphogenetic Activity of the Oviduct. Journ.
Exper. Zool.

24
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NEW BUILDINGS.

In the summer of 1908 it became necessary to make some
provision for the storage of the surplus supplies of grain which
had to be carried at the poultry plant for feeding purposes.
The needs of the plant had outgrown the space available. To
meet this demand for storage space a two-story building was
erected between House No. 2z and House No. 3. This new

Birg i,

*See Bulletin No. 117 of the Maine Agricultural Experiment Station
for description and location of these houses.
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house is 4ox40 feet and contains, besides a main grain storage
room, and a loft for the storage of brooders, surplus supplies
of fence wire, and other miscellaneous material, an egg sorting
and storing room and a fire room in which are placed hot water
heaters for providing water for the use of the poultryman and
for heating the poultry laboratory. This poultry laboratory
occupies the whole north side of the ground floor of the build-
ing. It consists of three rooms especially equipped for carry-
ing on experimental studies of a physiological character on
poultry. The grain storage house is built in direct connection
with House No. 2z and House No. 3 so that there is now an
uninterrupted indoor passage way between the extreme ends of
these houses.

During the summer of 1908 it was decided to abandon the old
heated house belonging to the poultry plant. This house has
been described in previous bulletins of the Station under the
designation of House No. 1. It has not been used in recent
years for any other purpose than the storage of cockerels dur-
ing the winter months. It was not a satisfactory house for the
carrying over of laying birds, nor could it be used as a breeding
house. It was turned over to the College of Agriculture of the
University of Maine in the summer of 19o8. It was then torn
down and the material was used in the building of the poultry
plant used by the College of Agriculture for instruction work.

This disposition of House No. 1 left the Station plant with-
out any space for the carrying over of any special classes of
birds other than what was provided in Houses 2 and 3. It was
deemed necessary to have in connection with the plant some sort
of house in which sick birds could be isolated from the rest of
the flock. To provide for this need a so-called “hospital” house
was constructed. This house is 36x16 feet and is divided
through the middle by a solid partition. The western half of
the house is constructed on the curtain front plan like a single
unit of House No. 2 or No. 3 and is used as an isolation pen
for sick birds. Whenever any bird in House No. 2 or House
No. 3, in an egg laying test, or in any other experiment, appears
to the attendant to be ailing in any particular it is at once trans-
ferred to this isolation pen. There the progress of the ailment
may be watched and treatment given to the bird if it is thought
desirable. In any event the danger of spreading a possible



372 AGRICULTURE OF MAINE.

infection through the general flock is avoided by this procedure.
If the bird recovers its health and returns to an entirely normal
condition it may then be taken back and put in its proper pen in
House No. 2 or House No. 3.

The eastern half of the “hospital” house is divided into two
rooms, hoth tightly sheathed with matched boards on both walls
and ceilings. These rooms are intended for use in the carrying
out of experiments of a physiological character with poultry
in which it is necessary to confine individual birds in separate
cages. At the present time these rooms are being used in a
study of digestion in poultry.

In building this “hospital” house a number of features were
introduced which differ from the plans followed in the con-
struction of the other poultry houses of the Station’s plant.
The house is set on 10 concrete posts high enough so that there
is from 6 inches to a foot clear space under the floor timbers
over ‘the whole of the house. Concrete posts are also used to
support the plank walk which runs along the front of the house.
It is believed that this arrangement will materially lessen the
trouble arising from the rotting out of floor timbers which has
always prevailed in the houses where the sills rest on a more or
less tight stone wall. An attempt was made in the construction
of the “hospital” house to make it rat proof by filling in with
cement the space from the top of the sills up to the level of
the top of the floor between the outside boarding and the floor
timbers clear around the house. This makes a rim of cement
around the floor about 4 inches wide and 4 inches deep. It is
felt that it will be difficult for a rat to gnaw through this and
get into the space between the sheathing and the boarding of
the walls. Time alone, however, will tell how successful this
scheme is in abating the rat nuisance. This “hospital” house
is located about three feet to the west of House No. 2 and in
line with it. The appearance of the house is shown in Fig. 6.

A MODIFICATION OF TIHE STATION BROODER HOUSE.

As has been described in previous bulletins, the Station raises
its chickens in small brooder houses. FEach one of these houses
contains two Peep-O’-Day brooders. While these houses have
been found in general to be satisfactory, there are some minor
points in which they have not been entirely so.



MAINE AGRICULTURAL EXPERIMENT STATION. IQ0Q. 373

Fic. 6. Front view of new ‘“hospital” house.

What is shown by our experience to be an improvement has
recently been made in these houses by providing for better ven-
tilation. When the weather is very hot there is no movement
of air within one of these houses, even though the door and win-
dows are open. The air within the house is practically stag-
nant, and on account of its relatively small volume, becomes
intensely hot and stifling when the temperature outside gets
high. 'The effect on the chicks under such circumstances is bad.
They retreat to the house to get shade, but only to be injured
if not killed entirely by the hot, stifling air of the house. To
remedy this difficulty a slot 2 feet long and 1 foot wide has been
cut in the back of each house high up under the eaves. This
slot is closed with a wooden slide, running in grooves, which is
put on the outside of the house. The opening is covered on the
inside with a 2” mesh chicken wire. On' very hot days the slide
is pulled out completely, so as to expose the whole opening of
the slot. At night, or during a period of wet, cold weather, the
size of the opening is regulated to suit the conditions. It en-
ables one to keep a current of fresh air through the house in the
warmest weather. The effect on the well-being of the chicks
during a period of hot weather is most marked and satisfactory.
All of the Station’s brooder houses have been equipped with
these slots.

' A NEW TRAP NEST.

All the laying houses of the Experiment Station’s plant are
equipped with trap nests. Experience showed that the type of
trap nest which was formerly used suffered from several rather
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serious defects so far as accurate experimental work was con-
cerned, It was felt that these defects could be eliminated in
another type of nest. During the past year a new and simpler
trap nest has been devised which works in a very satisfactory
way both in respect to accuracy, certainty, and ease of operation.
'This new nest has now been installed throughout the plant. A
complete description of it is given in a special circular which
will be sent to anyone who may apply for it.

Nores oN Nrw MrrHODS.

Fvery progressive poultry plant whether conducted for
experimental purposes or commercially 1s continually trying to
improve its methods of management or devising new methods
to meet new conditions which may arise. Certain new methods
worked out at the Station are deemed of sufficient general inter-
est to warrant description here.

METHODS TSED IN PEDIGREX POULTRY BREEDING.

There is an increasing tendency in all stock breeding work to
give closer attention to pedigree records than has hitherto been
the case. All progress in breeding depends on having carefully
pedigreed stock. The importance of this has becn generally rec-
ognized for the larger domestic animals, like horses and cattle,
but it has not heen recognized that it is equally important for
small animals like poultry. The moment one begins to make
any svstematic attempt to breed a desired character such as high
egg production into a strain of poultry, the keeping of accurate
pedigrees becomes absolutely essential.  Furthermore such pedi-
grees must be known for both sides of the ancestry. Tt is not
sufficient merely to take account of the female line and let the
male line go, but it is necessary for successful work to know the
tndividual ancestors of both sexes. The Experiment Station is
carrying on investigations in breeding for egg production. In
this work 1t is necessary to know the individual ancestors of
every bird. This is known at the present time for one genera-
tion. The band numbers of the mother and the father of every
pudlet put into the laying houses of the Experiment Station plant
in the fall of 1908 are known.

In order to rear poultry of known pedigree it is necessary to
irave methods particularly adapted to this kind of breeding work.
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During the last year special study has been made in the direc-
tion of devising such methods and putting them on a practical
basis. A bulletin (Bulletin No. 159) has been issued giving a
detailed account of the methods and devices which the Station
has found to be useful in pedigree poultry breeding. 'This bulle-
letin included an account of methods of leg banding newly
Latched chicks, of incubating pedigree eggs in such a way as to
be absolutely certain of the pedigrees of the chickens when they
hatch from the eggs. and of keeping pedigrec records in general.
Anyone interested in putting his poultry breeding on a strict
pedigree basis so that at any time he can tell the ancestry of
his birds may obtain this bulletin on application to the Director
of the Station.

LIQUOR CRESOLIS COMPOSITUS AS A GERMICIDE AND
DISINFECTANT.

There can be no doubt that one absolutely necessary supply
about every well conducted poultry plant must be some sort of
disinfecting solution. Furthermore, such a disinfectant ought
to fulfill satisfactorily several requirements. In the first place,
it must be inexpensive. Further, it must be powerful and cer-
tain in its action even in dilute solutions. Finally, it must be
of such a character as not to injure the birds if it, by accident
or design, comes in contact with them. There are a great many
commercial disinfectants on the market. Some of the most
successful and widely used of these have either a phenol (car-
bolic acid) or a cresol base. Many of these preparations are
excellent and their excellence is attested by their very wide
popularity among poultrvmen, There is one objection, however,
to all of them. That is, that they are relatively expensive, The
farmer or poultrymen who uses them pays a good round price
for the manufacture of something which he could manufacture
himself, the only cost in that event being the cost for the raw
materials. With this consideration in mind, it was felt to be
desirable to experiment with the making of disinfecting solu-
tions at the Station until one could be found which would com-
bine the advantages which have been mentioned above together
with ease and simplicity of manufacture. A number of such
experiments were carried out during the past year. No useful
purpose will be served by a detailed description of all these
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experiments, but we may proceed at once to the final conclusion
reached, namely, that, on the whole, the liguor cresolis compo-
situs of the United States Pharmacopoeia most closely meets
the need for an ideal poultry plant disinfectant of anything now
available. Experiments carried out by the Bureau of Animal
Industry of the Department of Agriculture* have shown that
bulk for bulk a solution of liquor cresolis compositus made from
the least effective kind of cresol is on the average one and a
half times as effective a germicide as carbolic acid. The experi-
ments showed that this solution was one of the most powerful
known germicides and disinfectants, The experience of the
Station shows that in addition to the germicidal value of a cre-
sol solution, it has a very considerable value as a poultry insecti-
cide. It has even been used with satisfactory results to rid hens
of lice by direct spraying of the birds. A very small application
in spray was found to rid a bird of lice without harmful effect
to the bird itself.t Furthermore in the experience of the Sta-
tion it is, when applied as a spray, very effective in ridding the
houses, nests, etc., of lice.

Liguor cresolis compositus, or as it may for convenience be
called, cresol soap, may be easily manufactured by any poultry-
man. The only requisite is a careful attention to the details
in the process and a rigid following of the instructions given
below. In order to make clear the reasons for the method of
manufacture which will be outlined it may be well to give some
account of the nature of the substance itself. The active base
or cresol soap disinfecting solution is commercial cresol. This
iz a thick, sirupy fluid varying in color in different lots from a
nearly .colorless fluid to a dark brown. It does not mix readily
with water, and, therefore, in order to make satisfactorily a
dilute solution of it, it is necessary first to incorporate the cresol
with some substance which will mix with water and will carry
the cresol over into the mixture. The commercial cresol as it is
obtained, is a corrosive substance, being in this respect not un-

*McBryde, C. N., The Germicidal Value of Liquor Cresolis Com-
positus (U. S. P). Bur. Amer. Ind. Bulletin 100, pp. 1-24, 1907.

TWe do not recommend this method of ridding birds of lice because
of the danger that the bird will take cold as a result of the welting.
This experiment was performed simply to test the value of the cresol
solution as an insecticide under the most unfavorable conditions for
its action,



MAINE AGRICULTURAL EXPERIMENT STATION. IQ0Q. 377

like carbolic acid. It should, of course, be handled with great
care and the pure cresol should not be allowed to come in con-
tact with the skin. If it does so accidentally the spot should be
immediately washed off with plenty of clean water. The price
of commercial cresol varies with the drug market. It can be
obtained through any druggist. On the day that this is written
the quotation on cresol in the New York market is 24c. per
pound. In purchasing this article one should order "simply
“commercial cresol.”

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

Measure out 4 quarts of raw linseed oil in a 4 or 5 gallon
stone crock; then weigh out in a dish 134 lbs. of commercial
potassium hydroxide or caustic potash, which may be obtained
from any druggist at a cost of from 10 to 15 cents a pound.
Dissolve this caustic potash in one pint of water; let it stand
for at least 3 hours until the potash is completely dissolved and
the solution is cold; then add the cold potash solution wery
slowly to the linseed oil, stirring constantly., Not less than five
minutes should be taken for the adding of this solution of potash
to the oil.  For 5 hours after mixing the oil and potash mixture
(soap) should be stirred thoroughly about once every hour and
then left standing for 10 or 12 hours. . By the expiration of that
time saponification should be complete. The soap should then
be stirred and broken up into small pieces and 5% quarts of
commercial cresol should be added. The soap will slowly dis-
solve in this cresol. It may take 2 days for complete solution to
be effected. The length of time taken in dissolving will depend
cn the condition of the soap, which in turn varies with different
lots of linseed oil. When the soap is all dissolved the solution,
which is liquor cresolis compositus or cresol soap, is then ready
to use. This cresol soap will mix in any proportion with water
and yield a clear solution.

As has been said, cresol soap is an extremely powerful disin-
fectant. In the Station poultry plant for general purposes of
disinfecting the houses, brooders, brooder houses, incubators,
nests, and other wood work, it is used in a 1 or 2 per cent solu-
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tion with water. Three tablespoonfuls of the cresol soap to
cach gallon of water will make a satisfactory solution. 'This
solution may be applied through any kind of spray pump or
with a brush. Being a clear watery fluid it can be used in any
spray pump without difficulty. For disinfecting brooders or
incubators which there is reason to believe have been particu-
larly liable to infection with the germs of white diarrhea or
other diseases the cresol may be used in double the strength
given above and applied with a scrub brush in addition to the
spray.

The first consideration in choosing a disinfectant must be its
cffectiveness. Tt is a poor sort of economy to use a disinfectant
which costs little and will kill few or no germs. Taking into
account its effectiveness in dilute solutions, liguor cresolis com-
positus is believed to be one of the hest and cheapest germicides
and disinfectants available. The Station is using it altogether
in its own work, and feels justified in recommending it to
poultrymen.

LEGG RECORD SHEETS.

The purpose of using trap nests is to obtain records of the
performance of individual hens. The records obtained from
such work only attain their highest value if they are kept in such
form as (1) to be easy of reference, and (2) to combine a max-
imum of detail with a minimum of space on paper. If large
numbers of birds are trap nested it is not feasible to use the
house records as the permanent records. The original records
made in the poultry house must be transferred to some form of
permanent record sheet.

In 1go8 the permanent records of egg production were trans-
ferred to a loose leaf system in conformity with all other records
taken in the poultry work.* A loose leaf record sheet (35"x8")
was designed for the purpose. This sheet is shown in reduced
facsimile in Fig. 7. It will be observed that one sheet holds
the daily egg record of one bird for one year, together with a
considerable amount of pertinent data respecting the egg pro-
duction of her ancestors, and her own egg production after the
pullet year. Spaces are provided for totals and sub-totals at
the right hand of the sheet.

*C1f. Bulletin No. 150.
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House No. HATCHED Biro NoO.

PEN No. VARIETY

DATE |12 |3 j4|5]6 7|89 1o|ar(rz|13|wuj5(16(s7|18lrslaoiarfazloaloafas}2ei2r]28|20]30|21 TOTALS

RELATION Baso [ Nov. | Dec. | an. | Fem. | Mar. | apr. | Mar | gune [ qur | Ave. | seer. | ocr. TOTAL

MOTHER
MOTHER'S MOTHER
FATHER'S MOTHER
SUBJECT—2up YEAR
SUBYECT—3A0 YEAR

Malne Agric. Expt. Statlon.—EGG RECORDS.
J;
Ic
H
m

. REMARKS
FATHER FATHER'S FATHER

| MOTHER'S FATHER

Fic. 7. Facsimile of permanent egg record sheet. Reduced about
one-half,

For the house records a weekly sheet is used ruled to accom-
modate 5o birds on each sheet. These sheets are 874"x1534" in
size. They have a 2” margin on the left for binding. The
heading and arrangement of columns on one of these house
sheets are shown in facsimile (reduced) in Fig. 8.

MAINE AGRIGULTURAL EXPERIMENT STATION D-DEAD
DALY EGG RECORD B-BROODY
YEAR LETTER O—RELEASND.
M—MOULT BEGUN
WEEK BEQINNING X—BROKEN Ea@

Smoav | Moxoar | Tumsoar | Weowesoar | Tuvmseay | Fawav | Satomosr

Fic. 8 Facsimile of weekly house egg record sheet. Reduced.

The additional columns at the right of this shect are for
inserting notes. At the bottom of the sheet lines are provided
for eggs laid on the floor, and for daily totals. The band num-
bers of the birds are put in on these sheets with a hand num-
bering machine.
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Seasonar DistriBurioN oF Ecc PRODUCTION.

It is, of course, a well known fact that egg production is not
distributed equally over all seasons of the year. In general
there is a tolerably close accord between egg production and the
four seasons of the year—spring, summer, fall and winter. The
usual relation in the northern part of the country is that pullets
hatched in the spring begin to lay sometime in the late fall, and
lay more or less well during the winter according to a variety of
circumstances. In the early spring they begin to lay heavily and
keep this up usually throughout the spring. In the summer the
egg production drops off and, finally, in the fall, molting occurs
and the production drops very low during the early fall months.
The details regarding the seasonal distribution are well brought
out if the average production for each month of the year be
plotted as a polygon. Such a diagram has been prepared for
this bulletin and is shown in Fig. 9. This polygon is based on
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F16. 9. Diagram showing the average egg production in each month
of the year based on nine years’ trap nest records. The egg production
curve is given by a solid line. The dotted line represents the average
maximum New York price of eggs for each month of the year 1907
as taken from the Crop Reporter. The scale of egg production is given
on the left hand margin of the diagram. On the right hand margin is
given the scale of egg prices in cents per dozen.
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the Station’s egg records collected during the past nine years.
The average production for each month as plotted in the dia-
gram is the weighted mean production for that month based on
all the normal records which exist at the Station. In calcu-
lating these general means the average egg production for a
particular year is weighted according to the number of birds
which were trap nested that year, or, in other words, according
to the number of birds which made the average.

This diagram shows that beginning with an average produc-
tion of between 4 and 35 eggs in November the line rises rather
sharply to an average production of nearly 12 eggs per bird in
January. 'The line drops slightly in February, then rises very
sharply to a maximum of a little more than 16 eggs per bird
for the month of March. From March on the line drops very
steadily, forming almost a straight line until it reaches a low
point in October. There is a slight deviation of the line upward
in August and September marking a summer rise in egg produc-
tion.

Tt has been thought a matter of some interest to plot on this
same diagram with the average monthly egg production line, a
line showing the price of eggs in the same months. This price
curve is given by the dotted line and is based on New York
market quotations for the year 1907 taken from the April, 1908,
Crop Reporter. It will be seen that as is to be expected, the
price line looks very much like the egg production line turned
upside down. In the months when the egg production is high,
the price of eggs is low, and wice versa. It is of interest to note
that while the general form of the price curve is similar to that
of the production curve turned upside down, yet there is a lag
of the price curve behind the production curve. The explana-
tion of this lag, of course, lies in such factors as rate of ship-
ment, movement of cold storage eggs, and similar things.

It is usual to attribute the most strikingly marked features of
such egg production curves as that given in Fig. 9 to climatic
influences. It is commonly said that when it begins to warm up
in the spring the hens begin to lay better and the relationship
between climate and egg production is thought to be a causal
one. There is a tacit assumption that it is because it gets
warmer in the spring that the hens lay more eggs in the spring.
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As a matter of fact there is strong evidence to show that the
shape of the egg production curve is based upon deep-seated
biological factors rather than directly on these climatic changes.
Tt is not the place here to go into an extensive discussion of the
evidence on this point. Such evidence will be presented later
in another publication.

Whatever the cause of the unequal seasonal distribution of
egg production may be, the fact of its existence must be granted
by all.  Tf this fact be granted it immediately raises the question
as to whether it will not be advantageous in studying the prob-
lem of egg production in general to endeavor to use a time unit
which conforms to the natural periodicity displayed by hens.
In recent years it has been the custom in the discussion of
egg production to make the unit one year. This custom has
been followed in the work of this Station; in the egg-laying
competitions in South Australia, which have excited world-wide
interest, and by many other institutions and experimentors. It
is safe to say, however, that all experimentors and students of
the subject of egg production have felt that the year was not
in all respects an ideal unit for such studies. A serious objec-
tion to it is immediately apparent if one makes a close study of
individual egg records. The total number of eggs laid by a bird
in a year gives an inadequate and incomplete idea of her egg
producing ability. Birds which make the same yearly total
records are by no means always equivalent as egg producers.
This fact can be easily shown by examples taken from the Sta-
tion’s individual trap nest records. Some such illustrative ex-
amples are shown in Table I. In this table are given the
monthly egg records of four individual birds, each of which was
an unusually high producer. In addition to the egg records
there are given also (1) the price of a single egg in each month
of the year based as before on the 1907 New York market
quotations taken from the Crop Reporter, and (2) the total

worth of the eggs laid by each hen in each month calculated on
the basie of these prices.
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TABLE I.

Table Showing the Distribution of Egg Production and the
Worth of the Eggs Laid by Four High Producing Hens.
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Il l

Let us consider first the two hens whose records are given in
the left hand half of the table. Bird No. 7 laid in her pullet
year (November 1 to November 1) 193 eggs. In the same
period bird No. 46 laid 184 eggs, that is, g less. In spite of the
fact that No. 46 laid g fewer eggs than did bird No. 7, her eggs
were worth 61 cents more in the year. The reason for this
somewhat paradoxical fact that the hen that laid the smaller
number of eggs was the more valuable, obviously arises from
the fact that bird No. 46 laid more eggs when the prices were
high than did bird No. 7. Bird No. 7 was an extremely poor
winter layer. On the other hand bird No. 46 was a fairly good
winter layer.

A similar relation is shown by the two birds in the right
hand half of the table. Bird No. 379 laid in her pullet year 203
eggs while bird No, 505 laid 204 eggs. No. 379’s 203 eggs were
worth on the basis of the prices used, $5.46, whereas bird No.
505’s 204 eggs were worth only $5.06—a difference of 40 cents
in the cash production of the hens during the year. This result
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again is due, as is apparent from a detailed examination of the
table, to the fact that No. 505 was a poor layer when prices
were high and only succeeded in making her high total record
by laying at a time of year when eggs were worth very little.
It is instructive to compare No. 379’s record with that of No. 7.
No. 379 laid 10 more eggs in the year than did No. 7. No.
© 370's eggs were worth, however, $1.22 more. In other words,
the 10 extra eggs laid by No. 379 were worth on the basis of
these figures rather better than 12 cents apiece.

The figures given in this table show how important from a
purely commercial standpoint is a consideration of the distri-
bution of egg production as well as of tofal egg production. In
the breeding work of this Station it is felt to be very important,
indeed absolutely necessary, to consider something besides total
vearly records. The Station is endeavoring in its work to learn
how to breed winter layers. In order to make any progress in
this direction it is obviously necessary to consider the detailed
figures for winter production as well as the figures for total
production. Nothing is more certain than that a 200-egg hen is
not necessarily a particularly good winter layer. Birds No. 7
and No. 505 given in Table T are examples in point. It would
be possible to take from the Station’s records many birds whose
vearly record would not exceed 160 eggs yet which were better
winter layers than either No. 7 or No. 505, both of which fall
for practical purposes in the category of the 2c0-egg hen.

Moved by these circumstances it has been decided to adopt a
new set of units in future discussions of egg production records
in the work of the Station. It is impossible at this place to go
into an extensive discussion as to the biological reasons for
finally deciding upon the units which have been chosen. The
plan which is now followed in the discussion of the egg produc-
tion work here is to break the year up into four parts. The
first of these includes the months of November, December,
January and February. Broadly speaking this period is thus
seen to be the period of winter laying. The second period
includes the months of March, April and May. This broadly
speaking obviously corresponds to the breeding season. 'The
third period includes the months of June, July and August and
is clearly the summer period. Finally, the fourth period in-
cludes the months of September and October and is the period
in which molting and its associated drop in egg production com-

4
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monly occur. In future discussions of egg production it is pro-
posed to consider separately the egg production in each of these
‘periods. By this method it will be possible to compare for
example the production in the winter laying period of different
lots of birds, or their ability to lay during the breeding season,
and so on.

Tae MEASUREMENT OF EcG PRODUCTION.

Tt has been shown in the previous section that the total yearly
production of a hen is not always the most desirable measure
of her egg producing capacity. A little consideration of the
matter will show further that no absolute figures whatever are
so significant as a measure of egg production as are relative
figures. In making any statement regarding the egg producing
ability of a hen the time unit discussed must always be held in
mind., This is apparent enough in the ordinary treatment of
the subject. When one speaks of a “200-egg hen” the implica-
tion is that a hen is meant that laid 200 eggs in 363 days.
Almost any hen will lay 200 eggs if allowed long enough time
in which to make the record. The time factor must always be
taken account of in egg production work. It seems desirable
to take explicit account of this factor by making the time in-
volved an integral part of the measure of egg production used.
The simplest method of doing this is to put all records of pro-
duction on a relative or percentage basis. This may be done
according to the following rule. The measure of an individual
hen's egg production in any given time may be taken to be the
percentage “which the nwumber of eggs actually laid is of the
maximum number of eggs which might have been laid by the
individual in this given length of time, assuming the production
of one egg a day to be the maximum of which a hen is capable.
According to this rule if a hen lays 20 eggs in the month of
June (30 days) this hen’s egg production is 66 2-3 per cent for
thiat month. Or again if a hen lays 31 eggs in the months of
December and January (62 days) she would have a 50 per cent
record in egg production for those months. Such a rule as this
puts all egg records on a comparative basis. It will be recog-
nized that this is a great advantage for thé purpose of scientific
discussion. On any other basis no records are strictly compara-
ble which do not cover equal and the same periods of time.,

25
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In order to facilitate the calculation of such relative or per-
centage egg records Table II has been prepared. 'The purpose
of this table is to show the number of days from (and including)
the first day of any given month in the year to (and excluding)
the first day of any other month. On the assumption that the
maximum possible productivity of a hen is one egg a day the
values in Table II give the maximum possible egg production
for any specified period of a year. These figures then may be
used in calculating the percentage egg production.

TABLE II.

Table Showing the Maximum Possible Number of Eggs Which
Can be Laid Between the First Day of Any Given Month
in the Year and the First Day of Any Other Month, Assum-
ing (a) that 1 Egg Per Day is the Maximum Rate, and (b)
that February has 28 Days.

From To

February 1.
March 1.
Aprill

May 1.

June 1

July 1
September 1.
October 1.

% o| Novemberl.
o

November 1.... 030’ 61‘ 92l 120| 151] 181] 212 242: 273| 04| 334

365. 81 62| 90| 121 151| 182!

December 1. 335 K 1212 243| 274| 304
JANUATY Lou.ooernirnennininnnnnnss 304| 334 365 31| 59| 90| 120| 151, 181] 212| 243| 273
February 1.......coevvenneennnnn.. 27| 303 334] 565 28 59| 89 120{ 150| 181] 212] 242
Mareh 1......coveeerearnennennnnnns 245 275 06| 337 365 31| 61| 9ol 122! 18| 184 214
APTil 1.ii. i i | 214] 24| 275| 206|334 365 Q0 61’ 91 122| 153| 183
MY Loueriniinineiieeneienianns 184| 214| 245 276| 304 335/ 365 31 61/ 92| 128|153
JUNE 1 .oetiniieeai e 153 188 214) 245 27| 304| 33a| 365 30| 61| 92| 192
JULY Lovneerinineiinieieeein 193] 158| 184 25| 243| 27| 304 335, 365 31 62 92
AUUSE 1..euiiineeiiiee s 92| 122] 158 184 212 248 273] 04| 334 65| 3| o1
September 1 .. 181] 212! 22| 23| 208| 334] 365 30
OCtObEr 1 oovv' vererreinninnnns ! 151 132' 212 243‘ 273 304, 335| 365

An example will show the use of this table: Suppose a hen
laid 84 eggs between March 1 and July 1. What would be its
percentage production? A glance at the table shows that from
March 1 to July 1 there are 122 days. To determine the per-
centage production we have then (84 X 100) = 122 = 68.9%.
Similar calculations may be made with equal ease for any other
period of a year.
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FIELD EXPERIMENTS IN 1906-8.
CHas. D. Woops and J. M. BARTLETT.

In addition to the field experiments conducted by the Plant
Pathologists of the Station and reported in bulletins 149 and
164, a number of co-operative field experiments were planned
and carried out by the writers during the years 1906-8. Some
of these experiments, notably, test of varieties of potatoes for
blight resistance and yield and a modified ridge wersus the high
ridge culture ordinarily practiced in Aroostook County, are to
be continued. '

ExPERIMENTS WITH FERTILIZERS ON POTATOES IN 1906.

The object of this experiment was to compare home mixed
fertilizers with ready mixed goods using the same amount of
plant food as nearly as possible in each case.

The field selected for the prrpose was on the “Kenney Farm,”
so called, about 3 miles from Houlton village, and planted this
season by Mr. W, S. Blake, through whose courtesy the Station
was allowed to make its experiment. The field was an old one
and had been cultivated for many years and this season was
planted to potatoes for the second crop since the land was in
grass, the piece yielding about 1oo barrels to the acre in 1905.
The land was high, naturally well drained, and the soil was
somewhat finer than most of the potato lands, quite iree from
stone and apparently sufficiently uniform to make the different
plots favorable for comparing different kinds of fertilizers.
Fourteen acres were used in all for the experiment, being
divided into plots of one acre each.

For a mixed fertilizer Watson’s High Grade Potato Fertilizer
was used and the home mixed goods were made according to the
following formulas.
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Home mixed formulas used for one acre in 1900.

i
‘ NUMBER OF FORMULA.

INGREDIENTS, !

‘ 1 2 3 4

4 Pounds. Pounds. ‘ Pounds. Pounds.
Nitrate of soda .................oooiiaanl 100 175 | 100 100
Screened tankage ........oveiieniiniii.., : 200 400 - 200
Driedblood .....coooiiiiiiiiii ' 160 - 300 160
Acid phosphate ...............c.c0 .l 600 600 600 v 600
Sulphate of potash ..............ccovvent 160 160 160 320

Plant food per acre furnished by fertilizer used in 1906.

1 Phosphoric Acid.
Nitrogen. =~ 7| Potash.
{ Available. Total.

Pounds. Pounds. - Pounds. . Pounds.

Formula No. 1. | 48 98 122 80
Formula No. 2.l 48 112 154 80
Formula No.3...................o L ; 48 84 90 80
Formula No. 4, ..o 48 98 122 160

|
i
|
l

Watson’s Tmproved 48 108 150 6

The field was planted May 19-26 to Green Mountain potatoes
and about two-thirds of the fertilizer used, 1000 lbs. of the
Watson and 8oo lbs. of the home mixed to an acre, was applied
at this time. On June 11 to 14 when the potatoes were just
breaking the ground the remainder of the fertilizer was put on,
making up the plant food equivalent to 1500 lbs. of Watson’s
fertilizer or in round numbers about 45 pounds of nitrogen, go
pounds available phosphoric acid and 8o pounds of potash
except on plot 14, where the potash was doubled, making 160
pounds to the acre. The second application was made with the
potato planter, the plow being removed. During the growing
season the field was thoroughly tilled and sprayed but suffered
considerably from the hot, dry weather in August and early
September, which stunted the growth of the tubers. On Sep-
tember 14th harvesting was begun as more than half of the
tops were dead and growth of tubers had practically ceased. No
late blight or rot was found on the piece.
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The yield of tubers for the different plots is shown in the
following table. The variations in the yields are chiefly due to
slight variations in the soil of the plots, as for instance No. 5
was on the highest portion of the field and suffered a little more
from drought than its neighbors and No. 12 contained a low wet
spot which reduced the yield.

Arrangement of acre plots and yield of merchantable potatoes

per acre.

Number of Plot. Kind of Fertilizer. Yield of Potatoes—bbls.*

I Watson’s ......o.iiiiian, 89

2 Formula No. I ............... 89

3 Watson's ... it 91

4 Formula No. 2 ............... 90

5 Watson’s ....ovviiiiiiit 86

6 Formula No. 3 .......... ..., 08

7 Watson’s ...oviiiiiiiein 101

8 Formula No. 1 .......... ... 102

9 Watson's ..........oiial 98

10 Formula No. 2 ............... 100

11 Watson’s ... 98

12 Formula No. 3 ............... 91

I3 Watson’s ... iiieinn., 103

. 14 Formula No. 4 cvvevvrivennnnn.. 105
Average yield with Watson’s improved.. 95 barrels per acre
Average for formula No. 1............ 9574 barrels per acre
Average for formula No. 2............ 95 barrels per acre
Average for formula No. 3............ 94145 barrels per acre
Average for formula No. 4............ 105  barrels per acre

Formula No. 4 with double the amount of potash gave 10
bbls. more potatoes than the average, but the increase in yield
cannot be attributed to the extra potash but more properly to
the soil of the plot which was about the best in the field for a
dry season, and it will be noticed that No. 13 yielded only 2
barrels less and it was not quite so good a plot as regards loca-
tion.

*One barrel equals 2.75 bushel.
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Hicr Ripce vs. MopFiep Ripce CULTURE For POTATO
GROWING.

The method of ridge culture is almost universally used oy
potato growers in Aroostook County. Probably over j0 per
cent of the farmers practice what might be called extreme ridge
culture, that is, the ridging begins at the time of planting. The
planter most used has a plow so constructed that it makes little
more than a mark on the soil unless it is very light, instead
of a furrow, then the disks at the rear of the machine cover
the seed by throwing up a ridge perhaps four inches high so
that the seed at the very start is practically on a level with
the surface between the rows. A few farmers make a prac-
tice of going over the field with a weeder and somewhat flat-
tening the ridge, but the number that do this is comparatively
few. The method most usually followed is to go between
the rows with the cultivator perhaps 8 to 10 days after the
potatoes are planted and then as soon as they begin to break
the ground go over with the horse-hoe and bury them up, also
burying the weeds at the same time and thereby raising the
height of the ridge. This kind of cultivation is continued until
the tops are too large to pass through without injury. By this
time an A-shaped ridge has been formed about 12 to 15 inches
high and, of course, the surface between the rows has been
dropped by the continual scraping up of the dirt so that the
tubers growing in the ridge are considerably above the surface
between the rows.

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

The two dry seasons of 1905 and 1006 were somewhat dis-
astrous to potato fields cultivated with the high ridge and the
crop was considerably below a normal crop in the dry sections
of the county. For this reason the experiments here reported
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were undertaken in 19o7 for the purpose of comparing a more
nearly level culture such as is practiced in southern New Eng-
land and some dryer sections of the country with the ridge
method common in Arocostook County.

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

The experiments here reported were carried on practically by
Mr. Benn’s method. Tt was not thought best to attempt to tse
strictly level culture, as the planter in common use in the county
does not put the seed sufficiently deep for a perfectly level cul-
ture and it was not thought that potatoes could be as easily har-
vested by the digger that is in common use.

EXPERIMENT IN IQO07.

The season of 1907 proved an extremely wet one and unfavor-
able for this experiment so that the modified method of ridge
culture could not be strictly followed. Six acres on the farm
of Mr. John Watson, Houlton, were given to the experiment,
three acres being used alternately for the modified ridge and
three check plots were cultivated by the method of high ridge.

The piece was planted May 24 and 25 and a few days after
the weeder was run crosswise over the field, which very nearly
leveled the ground on the level culture plots and left the pota-
toes covered about 3 inches. Five days later, the level culture
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plots were again gone over lengthwise with the weeder and June
10 the weeder was run lengthwise over them. In the meantime
it had been found necessary to run the cultivator between the
rows. June 10 the potatoes were just appearing above the sur-
face of the ground and on account of abundant rains they grew
very rapidly and the tops were so tender that it was not deemed
wise to again run the weeder through them and cultivation was
restricted to hand hoes and cultivation between the rows. Two
hand hoeings were deemed necessary for these plots. When the
tops were about 4 inches high the horse-hoe was run over them,
throwing up a ridge wider and flatter than the ordinary ridge
used and not more than half as high. Otherwise than the cul-
tivation the plots were treated the same as the check plots and
harvesting was begun September 30 with the results shown
below.

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

Vield Per Acre for Each Plot. 190

No. 1. No. 2 No. 3 No. 4. No. 5 No. 6

Full ridge Modified Full ridge Modified Full ridge Modified

ridge ridge ridge
133.0bbls 835.9bbls. 108 bbls. r112bbls. 113.3 bbls. 129 bbls.
Average for full ridge culture................. 118 barrels
Average for modified ridge culture, all 3 plots.... 109 barrels
Average for modified ridge culture, plots 4 and 6.. 121 barrels

EXPERIMENT IN IQO8.

For the modified culture experiment this year go rows, nearly
three acres, were planted on new land on the northwest part of
Mr. John Watson’s farm in Houlton. The plan of planting in a
solid piece instead of in strips as in 1907 was adopted for con-
venience in cultivating early in the season when it is desirable
to run the weeder and smoothing harrow crosswise to keep down
the weeds. Check acres for comparison were planted in the
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ordinary way, on either side of the piece planted by the modified
culture method. The first check acre and 56 rows of the modi-
fied ridge culture plot were planted May 24 to 26, but on account
of rain the remaining 34 rows and the other check acre were not
planted until June 2. The Robbins planter was used to plant
the field and for the modified ridge culture plot it was set to
plant as deeply as possible, the seed being on the average 3
inches below the surface of the ground after leveling the ridge
off. As soon as the planting was completed the smoothing har-
row was run crosswise to level off the ridges formed by the
planter. A few days later the weeder was likewise run over the
piece to destroy any weeds that were starting. On June 22 the
rows first planted were up and the cultivator was run between
them, followed by the weeder two days later. This method of
culture was continued each week until the plants were about 6
inches high when the weeder was discontinued and the culti-
vator set wide so as to run as near the plants as possible was run
over the piece twice a week. On July 7 the horse-hoe set wide
so as to throw up only a low, wide ridge was run over the
piece. Work with the cultivator was continued and again on
July 15 the horse-hoe was employed to disturb the earth around
the plants and conserve the moisture. At this time the tops
were getting large and cultivation was discontinued. July zo
the field was visited and the potatoes found to be growing finely,
very free from weeds and apparently not suffering from the
quite severe drought we were having. Sufficient rain, however,
fell early in August to warrant a good crop with all kinds of
culture. About September 15 killing frosts stopped further
growth and digging was begun on the 18th. The yields were
as follows:

MERCHANTABLE Toran
BARRELS, BARRELS
High ridge check plot*................. 114 118
Modified ridge, 3 acres................. 328 341
High ridge check plot.................. 97.5 101.5
Average for check plots................ 105.8 109. 5
Average modified culture plots.......... 109.3 113.3

The averages for the 2 years (omitting plot 2 of 1907 experi-
ment) are:

*The plots were strictly comparable as to area but were a ittle less
than an acre each.
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High ridge culture ....... ...t 114 barrels
Modified ridge culture ......... ... ool 117 barrels

In these two seasons there was nothing to choose between the
two methods so far as yield was concerned. It is planned to
continue this experiment on the same farm in 19og.

A Trst or BricHT RESISTANT VARIETIES OF POTATOES.

About 1903 Prof. William Stuart of the Vermont Experi-
ment Station hegan a study of disease resistant potatoes. After
some little progress had been made, the scope of the investiga-
tion was enlarged and extended in co-operation with the Bureau
of Plant Industry of the U. S. Department of Agriculture. In
1904, Prof. I.. R. Jones, the Botanist of the Vermont Station,
was in Furope as special agent of the Department of Agricul-
ture and made a study of the blight resistant varieties of pota-
toes that were in cultivation in England and on the continent,
particularly in Germany and Holland. A large number of the
nore promising varieties were brought to America and were
grown for 3 years at the Vermont Experiment Station in co-
operation with the Bureau of Plant Industry. Quite a number
of American varieties were grown in comparison with the Furo-
pean varieties.

Twenty-seven of these varieties which seemed to be the most
hopeful were sent to this Station in the spring of 1908 for test-
ing as to their disease resistance in the Maine climate. There
was also grown in comparison with these, a selected Green
Mountain which Mr. J. W. Lowell of Gardiner originated by
sclection over a period of several vears. The numbers with the
exception of that given to the Lowell Green Mountain are the
original Vermont Station numbers.

The numbers included between 501 and 517 originated in
Germany, 523 in Holland, the numbers between 340 and 597
were all of FEnglish origin, and the others are of American
origin. The amount of seed that was sent varied so greatly
(trom 10 pounds to 120 pounds) that it was not practicable to
grow these varieties for a yield test., They were therefore
grown to study their blight resistant qualities and to form as
one best might a judgment as to the value of the variety from
the apparent crop yield, size, smoothness, general appearance
and cooking qualities of the tuber.
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The seed was planted May 18 and 19 on Mr. John Watson’s
farm, Houlton. Before planting all the seed was treated with
formaldehyde gas for scab fungus. The seed of each variety
was divided into two ‘equal portions, and one portion of each
kind was planted on a field which was not to be sprayed, and the
other portion on a field which was to be sprayed with Bordeaux
mixture in the usual manner.

In the season of 1908, there was no late blight in the county
but early blight was quite prevalent in some places and mani-
fested itself on some of these potatoes. The crop was har-
vested September 24 and 25, 1908.

As a result of the test, 14 of the varieties have been discarded
as unsuited to Maine, Seed has been saved of the following
numbers,—sz00, 511, 512, 517, 540, 5§42, 504, 500, 602, 610, 730,
4229, 4517 and Lowell’'s Green Mountain. It is proposed to
plant tliese both for blight resistance and for yield tests on the
John Watson farm in the season of 19og. FEach variety will be
divided as in 1908 into two portions and part will be plante- in
a field that is to be sprayed and part in a field that is to be left
unsprayed.

In the table which follows, there are given the notes and
observations made during the season of 1908, The observations
upon growth and upon the quality of tubers are made entirely
upon the crop from the unsprayed field.

VARIETIES TESTED.

so1 Sophic. Seed small white potatoes which being planted on the
outside row did not have quite so good a chance as the others. Vines
strong growing and showed very little injury and practically no early
blight until frost. The yield was rather poor of small potatoes.

Cooking test: Boiled, quite dry and mealy. Baked, rather wet.
Flavor, good.

505 Irene. Seed received, 60 pounds small red potatoes. Vines were
vigorous and showed very little injury from early blight. Yield small
and rather inferior potatoes.

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, very good.

506 Professor Macrker. Strong grower, vines showed very little
injury, some tip burn but no early blight until very last of season. A
good yield of large white tubers.

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, very good. )

so7 Silesie. Vines grew vigorously until about middle of August,
showing no injury. About August 11 they showed some tip burn. On
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August 20 they showed considerable injury and some early blight but
continued green until frost. Quite good yield medium sized white pota-
toes.

Cooking test: Boiled, quite dry and mealy. Baked, fairly dry.
Flavor, good.

508 Max Eyth. Very healthy and vigorous grower, showing very
little injury from early blight or tip burn. Yield light, rather small red
potatoes.

509 Mohort. Began to show early blight and tip burn August & and
by August 20 showed considerable blight. The vines however were vig-
orous and a part of the tips kept green until frost came. Gave fair yield
of medium sized white potatoes.

Cooking test: Baked, rather soggy. Flavor, not very good; rather
strong.

511 President Kruger. On August 8 the vines showed some tip burn
and August 20 considerable early blight. They were large and vigorous
however and a part of the tops remained green until killed by frost.
Yield was fairly good, medium sized round white potatoes.

Cooking test: Baked, quite dry; fine grained. Flavor, good.

s12 Professor Wohltmann. Vines were quite vigorous growers but
showed miore or less tip burn and some early blight. Gave fair yield
of medium sized red potatoes.

Cooking test: Baked, not very dry. Flavor, good.

516 Fuerst Bismark. Showed some tip burn and early blight on
August 8 and considerable on August 20 but some of the vines kept green
until frost.

Cooking test: Baked, quite dry and mealy. Flavor, quite good.

517 Apollo. Large white good looking potatoes. Good yield.

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, good.

523 Daisy. Very strong and healthy. Showed practically no blight.
Vine very green when frost came. Lot of small potatoes not ripe. Too
late for this climate.

540 Factor. Good strong vines showing very little blight. Good yield
large white potatoes. )

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, good.

642 Langworthy. Good strong growing vines that showed no injury
until late in the season when some early blight was noticeable. Septem-
ber 1 a larger part of the tops remained green and tubers growing until
frost killed the vines. Yield fair of medium sized white potatoes.

504 Evergood. On August 8 this variety showed some vine injury and
on August 20 considerable injury and early blight which continued to
increase to end of season, somewhat reducing the yield. Fair yield of
small white potatoes.

Cooking test: Boiled, quite dry and mealy. Baked, not very dry.
Flavor, good.

505 Goodfellow. A strong vigorous grower and showed very little
vine injury until the very last of the season. It was affected by the light
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early frosts and had some early blight. Small yield of medium to small
white potatoes.

Cooking test: Boiled, quite mealy. Baked, rather wet. Flavor, fair.

506 Up-to-date. Strong, vigorous grower and showed practically no
injury until frost. A large yield of good sized smooth white round pota-
toes.

Cooking test: Boiled, fairly dry. Baked, not quite as good. Flavor,
quite good.

597 North Star. Vines quite healthy and vigorous but showed some
injury and early blight on August 20. Vines mostly remained green
until frost. Yield not very good. Potatoes small, not ripe and clinging
to the vines. Too late for this climate.

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, good.

602 Cambridge Russet. On August & this variety showed some tip
burn but was quite healthy. On August 2o it showed very little early
blight but on August 28 it showed a good deal of early blight and the
two rows could be easily detected on the unsprayed plot while the
sprayed was green. On September ¢ vines were dead but on sprayed
portion still green. Yield fairly good, medium sized white potatoes.
The potatoes were larger and better on the sprayed plot than the
unsprayed.

Cooking test: Boiled, dry and mealy. Baked, dry and mealy. Flavor,
very good. '

610 Blight Proof. Vines very healthy and showed very little injury
up to coming of frost. Fair vield of large round and handsome pota-
toes. A desirable variety.

Cooking test: Boiled, dry and mealy. Baked, dry and mealy. Flavor,
very good.

617 Late Blightless. Tops vigorous and showed very little injury.
Yield fair but not ripe. Potatoes rather small. Too late for this climate.

637 Alexvander No. 1. Vines healthy and vigorous, large top. Yield
good, of good sized red potatoes but not very ripe.

652 Professor Maerker. Vines vigorous and strong; showed very lit-
tle injury. Yield not very large. Potatoes white, medium size, not ripe,
clinging to vines.

Cooking test: Boiled, fair quality. Flavor, fair.

736 Smith’s Blight Proof. Showed a little early blight last of the sea-
son but generally healthy. Fair yield, good sized white potatoes.

Cooking test: Boiled, only fairly good. Baked, only fairly good.
Flavor, fair.

4229 Lawrence Seedling. Tops were vigorous and strong and showed
very little injury from early blight. Yield very large, round reddish-
colored potatoes. A desirable potato except for color and its deep eyes.

Cooking test: Boiled, dry and mealy. Baked, dry and mealy. Flavor,
good.

4518 Rust Proof. Vines remained vigorous and showed very little
early blight up to time of frost. Yield good, large round white potatoes.

Cooking test: Boiled, quite mealy; baked, quite mealy; flavor, fair.
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28 Lowell's Green Mountain. The vines remained nearly free from
any injury and were very little affected by early blight. It suffered less
than unselected Green Mountains which were sprayed. Yield was good
on both the sprayed and the unsprayed.

Cooking test: Boiled, quite dry and mealy. Baked, quite dry and
mealy. Flavor, good.

TARGET Braxp FUNGICIDE oN PoraTOES.

At the request of the Horticultural Distributing Company of
Martinshurg, W. Va., the Station undertook an experiment with
potatoes in which the Target Brand Fungicide was to be used in
the place of the Regular Bordeaux Mixture.

The following were the essential points in the agreement
which were entered into between the Experiment Station and
the Company.

Three-acre strips shall be used in the experiment. These plots
shall be adjoining each other. The character of soil, prepara-
tion (including fertilizer), planting, cultivation, etc., shall be
uniform on all three plots except: Plots A and C shall be
sprayed with Regular Bordeaux Mixture and on same date Plot
B shall be sprayed with Target Brand Fungicide.

The Bordeaux Mixture and the Target Brand Fungicide will
both be applied with a Watson Improved 4-rowed automatic
sprayer, and so far as possible, equal number of gallons of each
shall be applied per acre and on same dates.

The Director of the Maine Agricultural Experiment Station
personally or by a competent representative shall supervise all
the work, including spraying and harvesting.

The American Horticultural Distributing Company may send
a representative to observe any or all of the details of the experi-
ments.

The American Horticultural Distributing Company shall de-
liver free of charge at Houlton, Maine, the fungicide necessary
for use on Plot B and shall deposit with the Houlton Trust Com-
pany of IHoulton, Maine, oné hundred and twenty-five ($125)
dollars to be paid in part or entirely to the owner of the field
when the experiment is concluded provided injury is done to the
potatoes which injury is due to the use of the Target Brand
Fungicide. ,

Whether or not there is injury shall be determined:
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(a) Tf the yield of merchantable potatoes upon plot B shall
be less than the average yield (Plots A plus C -+ 2) upon plots
A and C, the injury shall be in proportion to the decrease in
yield at market price in Houlton on December 1, 1908.

(b) If the quality of the potatoes grown upon Plot B shall
be inferior so as to affect the market value, the injury shall be
considered as due to the fungicide and the financial loss shall be
decided by one or three of the large buyers of potatoes in
Houlton.

In any case the Station shall have the right, if it desires, to
publish the results of the experiment.

The following letter was sent October 6, 1908, to the company
reporting the results of the experiment:—

“We have harvested the potatoes on the acre upon which fun-
gicide was used and upon the two acres grown upon either side.
There was no late blight in the county this year. You may
remember that the Target Brand Bordeaux which you sent to us
was not received until very nearly time to use it and in conse-
quence of this it was impossible for us to use the Quick Bor-
deaux which you sent to us, and the experiment was wholly
with the Target Brand Fungicide and did not include the Quick
Bordeaux. The yields were as follows:—

Fungicide plots: merchantable potatoes.......... 103 barrels
small potatoes .......... e 6 barrels

Total .........ooiiiiiiLl 109 barrels

Check plot to the south: merchantable............ 122 barrels
small ....... ... ...l 5 barrels

Total ...... e 127 barrels

Check plot to the north: merchantable............ 118 barrels
small .................. 4 barrels

Total .......coout.. 122 barrels

The average merchantable potatoes on the two check plots
was 120 barrels; and on the fungicide 103 barrels, or a decrease
in yield of 17 barrels, which in my judgment is entirely due to
the fungicide. The areas north and south of the fungicide were
sprayed with Bordeaux and on the same days on which the fun-
gicide was applied. Sprayings were made every 10 days during
the growing season, beginning early in July.
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As 1 stated above, there was no late blight in the county.
Early in August, the fungicide plots began to show signs of vine
injury and later they developed a good deal of early blight. The
field sloped gently to the east so that the field was in sight as
one drove on to the farm, for perhaps half a mile, and there was
no time after the 1oth of August but that anyone could have
picked out the fungicide plot at that distance. In my judgment
the decreased yield was due to this vine injury, and to its failure
to protect from early blight as thoroughly as Regular Bordeaux
Mixture.”

ALFALFA.

The Station began experimenting with alfalfa in 1903. The
reports for the work of the year 190o4-5 are given on pages 35
and following of bulletin 126. A number of co-operative ex-
periments were entered into in 1906, with seed specially fur-
nished by the Bureau of Plant Industry of the U. S. Department
of Agriculture; and at the same time three-quarters of an acre
was planted with the same seed by the Experiment Station on
the farm of John Watson at Houlton. A number of the experi-
menters reported that they obtained a fair stand and in some
instances the alfalfa went through the winter of 1906-7 in very
good shape. So far as we have been able to learn by corre-
spondence, however, in no case was a permanent stand obtained.

The experimental field at Houlton gave the best stand of any
that has been obtained in the State, so far as the writers know.
Notes made in September, 1906, show that the field was in good
shape. There was a very uniform stand that had been cut twice
with an estimated vield of 114 tons in the two cuttings. At that
date it stood from 12 to 16 inches high and seemed to be in
excellent shape for going into the winter, with the exception
that here and there through the piece were occasional plants
affected with the leaf spot of alfalia,—Pseudepeziza medica-
guus.  The alfalfa went through the winter of 1906-7 in good
shape and in the year 1907 three cuttings were made, and in the
fall of 1907 the piece was still looking in very good shape. The
leaf spot of alfalfa had not gained any on the field and the plants
were, for the most part, free from disease. There was in the
winter of 19o7-8 an unusual amount of ice, with the result that
the alfalfa was entirely smothered out and in the spring of 1908
there were only a few plants alive on the field. "1'he Station has
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made no further experiments in the growing of alfalfa and is
not likely to in the near future.

Tt is to be remembered, however, that although there have
been hundreds of attempts in Maine to grow alfalfa and that
thus far no permanent success has been obtained, negative
results do not reach to positive conclusions, and it may be that
some one will find a method of growing this valuable crop that
will be applicable to Maine conditions. There, however, can be
no hope of success unless pains are taken to inoculate the soil
with the bacteria which produce the root nodules whereby the
alfalfa plant, like other legumes, is able to acquire atmospheric
nitrogen. It is probable that this inoculation can only surely
be accomplished by obtaining soil from alfalfa fields where the
nodules are abundant. The culture method of inoculation is
still in the experimental stage and cannot, so far as the writers
know, be relied upon. Another seeming requisite is an abun-
dance of lime and if alfalfa is to be successfully grown, the field
will have to be heavily limed. ILand that will grow clover luxu-
riantly will not of necessity carry lime enough for alfalfa plants.

The following quoted from bulletin 126 seemus to be as perti-
nent now as when it was written:—

“In order for alfalfa to be of value to Maine agriculture a
good stand must be obtained and the stand must be able to
continue not one, but several years. The Station does not ad-
vise anyone in this State to grow alfalfa at present except in
an experimental way. That alfalfa would be a valuable addi-
tion to our forage crops needs no demonstration. If the difficul-
ties which thus far have prevented its successful culture can be
surmounted, it will more than recompense the cost of the many
hundreds of trials that have bheen given this plant in Maine dur-
ing the past 25 years.”

Wirp MuUsTARD.

During several years, beginning with 1go4, the writers en-
deavored to kill wild mustard in sown grain crops by spraying
with copper sulphate and with iron sulphate. The first sea-
son’s experiment was markedly successful. ‘The second year an
attempt was made to repeat the experiment on a large scale in
Aroostook County and while the plants were stunted it did not
result in destroying the weed. While it has been generally

26
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recognized throughout the State that wild mustard or charlock
is one of Maine's worst weeds in sown crops, it is not generally
known and was not known to the writers in 1905 that there are
two plants which differ so little in appearance that they are both
known as wild mustard. One of these is the wild mustard
proper, Sinapsis arvensis, which is also frequently and properly
called “charlock.” The weed which very closely resembles it
and is sometimes called jointed or white charlock is the wild
radish, Raphanus raphanistrum. Young wild mustard plants
are readily killed by spraying with a solution of either copper
sulphate or iron sulphate. The wild radish is very resistant and
in experiments made at this Station has even defied treatment
with 20 per cent solution of iron sulphate reinforced with 5 per
cent of sulphuric acid. In the first year’s experiments conducted
on the College Farm at Orono the weed that was killed was wild
mustard. Tn the second year’s experiments in Aroostook County
the failure to kill was due to the weed being wild radish.

It is perfectly possible to kill wild mustard by spraving. The
only discouraging thing about spraying for wild mustard in
Maine is that so much that is commonly called wild mustard is
wild radish, and while it has been claimed by investigators in
Germany and France that they have killed wild radish hy spray-
ing with a 20 per cent solution of iron sulphate, it is more than
probable that they were wrong in identifving the plant.

TO KILL WILD MUSTARD.

If one desires to kill wild mustard (not wild radish) it can be
readily accomplished in seeded crops without injury to the grain
or grass by spraying with a 20 per cent solution of iron sul-
phate. A power sprayver on the same general plan as a potato
sprayer should be used.

The solution is readily made as follows: Empty a 100-pound
sack of granulated iron sulphate into an oil barrel (which will
hold about 50 gallons). Fill the barrel up with water and stir
vigorously for a few minutes until the sulphate goes into solu-
tion. The solution can be put into the spray tank and used at
once, or it can be kept in the barrel until the desired time for
use. Iron sulphate solution is not poisonous and can be handled
without fear; white clothing coming in contact with it, however,
will be discolored by iron stains.
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The spraying should be made on a calm, bright day after the
dew has disappeared. If rain follows within a few hours the
spraying is not as effective. The grain fields should be sprayed
when the mustard plants are in the third leaf and before the
plants are in blossom. If sprayed after the plants are in bloom,
it will kill the leaves but will not prevent the formation of seed.

Live 1§ SEEDING Dowx.

During the past few vears in many fields and in different
localities marked improvements have been made upon certain
crops, particularly the yield of legumes, by the liberal applica-
tion of lime. There are undoubtedly thousands of acres in
Maine that would be benefited by an occasional liberal appli-
cation of lime, so far as clover and certain other Crops are com-
cerned.

There is probably no one money crop of greater importance
in Maine than the potato. Not only does Aroostook County
grow many millions of hushels each year but potato growing is
now practiced successfully in other sections of the State on a
large commercial scale. It has been learned how to control the
ordinary fungous diseases which result in the killing of the tops
and the loss of crop from premature ripening, or from rot. In
potato culture the most serious obstacle at present is potato scab.
This is a fungous disease and seems to grow best in the presence
of an alkali. In order to study the effect of liming soils upon
the development of scab in a potato crop* it was deemed best to
use the lime as one would in ordinary farm practice. For this
purpose a field was treated with lime and after the grain and
grass crops had been removed it was experimented with for 2
vears as regards the development of scab upon potatoes. The
effect upon potatoes has been reported.*

An experiment upon another field was begun in 1907 on
which it is proposed to follow up the effect of lime upon the
development of scab on potatoes. On this field smaller amounts
of lime were used than on the Watson field to see if the bene-
ficial effect of the lime might be had and at the same time not
introduce soil conditions favorable to the growth of the scab
fungus. There is here reported the effect of lime upon the

*See Bulletin 140 this Station, p. 4.
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grain crop and the legumes when it was applied at the time of
seeding down. It is planned to test the effect upon the potato
crop in 19og and IQIO.

ON WATSON TARM.

The piece of land used for the purpose was on Mr. John
Watson’s farm in Houlton, and had been in potatoes two years,
receiving about 1200 Ibs. of high grade fertilizer to the acre each
year. After plowing it also received a liberal coat of stable
manure. When seeded in 1905 it was divided into plots of one-
half acre each and 300 lbs. of a complete fertilizer were added
to each plot. To plots Nos. 2 and 6 were added 500 Ibs. of
lime and Nos. 4 and 8, 1000 Ibs. of lime to each plot which was
harrowed in before the grain was sowed.

The lime seemed to have little or no effect on the oat crop
and the yields of the different plots were not kept separate but
the clover growing in 1906 showed a marked difference between
the plots that were limed and those that were not limed. The
clover plants were much longer and greener and lines between
them and the plots not limed were very plain. The greatest
difference was on the higher and dryer portions of the field.
The ends of the plot that were low and moist showed but little
difference in appearance of yield. The following is the yields
estimated when the hay was loaded on to the racks.

Estimated Yield of Hay.*

Flot No. 2,% 500 Ibs. lime............. ...t 3,000 lbs.
Plot No. 3, nolime. ..., 1,500 lbs.
Plot No. 4, 1,000 lbs. lime........oiveivn... 2,600 lbs.
Plot No. 5, nolime. ..ot 1,300 lbs.
Plot No. 6, 500 Ibs. lime...........ovvviin.. 2,800 1bs.
Plot No. 7, nolime........oovvi i ns, 2,300 lbs.
Plot No. 8 1,000 Ibs. lime.............ooivn.. 3,000 Ibs.
Plot No. g, no lime........ooviivneeini ot 2,300 lbs.

While the above figures are not strictly accurate they show
quite closely the difference in yields. If a few rods of one end
of the plot that was low and moist had been left out the differ-

*Half acre plots.
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ence would have been still greater, for certainly on the dryer
portions of the field the yield of the limed plots was at least 4
times that of the others.

ON THE EDBLAD FARM.

In 1907 a second experiment with lime was begun on the farm
of Mr. H. Edblad of Houlton. )

The experiment covered 6 plots of one acre each. The lime
was applied with a fertilizer distributor at the time of seeding
the field in 1907 to oats, grass and clover. All plots were treated
alike except that to No. 1 was added 1000 lbs. agricultural lime,
No. 2, no lime, No. 3, 750 Ibs. lime, No. 4, no lime, No. 5, 500
Ibs. lime. There was no appreciable effect on the yield of grain
{oats) and straw. :

The winter of 1907 and 1908 was open with very little snow,
consequently much of the clover killed out. Plot No. 1 was on
lower ground than the others, was better covered with snow
during the winter, and being more moist suffered less from the
dry weather of the summer of 1908 than the other plots. There
was a very good stand of clover all over this plot. On all the
other plots the clover was killed out in spots making the stand
somewhat uneven. The plots were harvested July 21-22 when
the clover was in bloom,

The yields estimated while loading were as follows:—

Estimated Yield of Hay*

No. 1,* 1,000 lbs. lime applied................... 5,300 lbs,
No. 2, no lime applied.......... .. ... it 3,200 lbs.
No. 3, 750 1bs. lime applied................... .. 4,400 lbs.
No. 4, no lime applied.......... ... it 3,000 lbs.
No. 5, 500 Ibs. lime applied........... ..ot 3,250 lbs.

Tt is clear that in these cases the application of lime materially
‘increased the yield of clover, and it is probable that in many
places where clover has not been successfully grown, the
application of lime might prove a remedy.

It 1s, however, a questio'n whether in a State which is so
largely dependent upon the potato as a money crop, as is
Maine, it be wise to use lime in connection with crops until the

*Acre plots,
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auestion of the scab fungus has been more thoroughly worked
out and the methods of controlling it further developed, and par-
ticularly it is learned how to fight it after a soil is once infested.
It is an open question whether it is not better policy to have
smaller yields of legumes and keep the soil somewhat acid, in
order to make the conditions for the development of potato scab
as little favorable as possible. In the experiments here reported,
there is apparently no special benefit from the lime upon the
grain crop or upon the ordinary Fnglish grasses, but it proved
to be beneficial on the legumes. To Maine farmers who make
potato growing an essential feature of their business it is sug-
gested that if they use lime, they do =0 in an experimental way
at the rate of perhaps 300 pounds to the acre, and that they
carefully note the effect upon the vield of clover and the devel-
cpment of scah.

TWO RECENT EPIDEMICS OF LATE BLIGHT AND
ROT OF POTATOES IN AROOSTOOK COUNTY.

W. J. Morsk.

The summer and fall of 1907 and that of 19og presented ideal
weather conditions for the development of late blight and rot
of potatoes in Arcostook county and some other parts of Maine.
As a direct result of these weather conditions and the conse-
quent development of the blight, by very conservative estimate,
the loss in diminished or damaged crops in each of these years
amounted to several hundred thousand dollars. Much of this
loss cccurred on fields where the owners were attempting to
spray with Bordeaux mixture, and in many cases felt that they
were spraying carefully and thoroughly.

During the season of 1907 the writer was engaged in carry-
ing on spraying experiments in Houlton and in Foxcroft, hoth
tc test the relative efficiency of thorough spraying as compared
with that usually practiced by most growers, and to test the
relative efficiency of certain substitutes for standard Bordeaux
mixture. No such experiment was conducted in 1909 but dur-
ing both seasons the conditions in various parts of the State
were closely observed and carefully followed up as soon as
weather conditions indicated that an outbreak was imminent.
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Repeated visits were made to the various potato growing sec-
tions, particularly where blight was appearing, and careful notes
were made of spraying operations and the resulting successes
or failures therefrom.

The results secured from the experiments of 1907 and the
field observations during the two seasons of severe epidemic
Llight and rot, taken in connection with results previously ob-
tained by Director Woods of this Station under similar con-
ditions,* and at other experiment stations, particularly those
obtained at the Vermont and the New York State Stations, lead
to but one conclusion, namely: that from 75 to 95 per cent of
the loss from blight and vot even under the severe weather con-
ditions experienced during the two growing seasons under con-
stderation is unnecessary and unwarrvanted. In fact there are
few plant diseases which are so completely and thoroughly con-
trolled by Bordeaux mixture as the late blight of potatoes and
the resulting decay of the tuber caused by the same fungus.

Granted that the above statement is true, why has there been
an apparent almost universal failure from spraying during the
season of 1909, and to a somewhat similar extent in 1907,
instead of universal success? There are several factors respon-
sible for this condition of affairs, some of which it is proposed
to discuss in some detail: The general lack of knowledge of
the nature of the fungus causing the disease and its method of
distribution, the intimate relation of the development of the
disease to weather conditions, improperly made Bordeaux mix-
ture, inefficient or improperly constructed spraying machinery,
resulting in imperfectly covering the foliage, too few applica-
tions, or if the number of sprayings are sufficient, applied at the
wrong time, digging and storing too early if blight gains a foot-
hold on the foliage.

RELATION OF FUNGUS TO PLANT AND SPRAY TO FUNGUS.

The late blight of potatoes is caused by a parasitic fungus,
a low form of plant life, which is made up of minute, almost
colorless threads which permeate the tissues of the healthy leaf,
killing the living cells of which the leaf is made and drawing
its nourishment therefrom. In the summer when once estab-

*NMe. Agric. Expt. Sta. Bul. 73 (1901) and Bui. 87 (1902).
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lished on a few leaves in a field it spreads very rapidly, if
weather conditions are right, by means of little reproductive
bodies called spores, which every blighting leaf produces by
thousands, if not millions.

Certain soluble copper compounds in exceedingly minute
quantities are almost immediately fatal to these little spores as
soon as solutions containing such copper salts touch them.
The efficiency of Bordeaux mixture as a fungicide depends upon
the copper sulphate or blue vitriol used in its preparation. The
lime when added makes a very finely divided, but temporarily
insoluble compound suspended in water which we call Bordeaux
mixture. The lime forms with the copper salt, compounds
which slowly become soluble and makes an adhesive mixture,
when dry, which slowly gives up the copper—iast enough to kill
the fungus spores but not fast enough to damage the potato
leaves. A very weak solution of copper sulphate would have
the same effect but it would have to be applied daily in rainy
weather. Spraying then serves a two-fold purpose, primarily
to cover the entire healthy leaf with a thin protective film of
Bordeaux mixture which is constantly giving up minute quan-
tities of soluble copper salts which kill all blight spores which
find lodgment thereon before they can germinate and enter the
leaf, and secondly if the blight is already started the sprav may
at the time of application kill many millions of spores which are
ripe and ready for distribution.

The relation of the fungus to the disease is better understood
by reference to Iig. 15, page 410. At the left is seen a section
of an infected potato leaf, highly magnified. It will be seen that
the leaf is made up of many irregularly shaped units or cells,
those above and below being flattened and forming a protec-
tive layer. In the lower layer certain lip-shaped openings are
seen. These are the breathing pores or stomata through which
the fungus most easily enters the leaf. Tt is possible, however,
for the germ tube of the fungus to penetrate directly through
the cell wall as shown in the illustration. Running between the
cells of the leaf may be seen the threads of the fungus. In
the drawing these fungus threads, though naturally nearly color-
less, have been colored to make them stand out more Jistinctly.
Projecting downward from the underside are two different
appearing bodies. The tapering, pointed ones are natural leaf-
hairs. The others, thread-like and branched and bearing the
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knob-like bodies, are the fruiting organs of the fungus, each
little knob being a spore. The top row at the right shows the
stages in the development of a spore. After the spore is
formed it may divide up into from 6 to 16 little swarm spores,
each provided with two little hair-like processes by which it is
enabled to swim around in drops or films of rain or dew. Later
these lose their swimming organs and begin to throw out a germ
tube. If the swarm spore is lodged upon a potato leaf the tube
usually enters the leaf through the breathing pores, branches
and permeates the tissues, killing them as it goes. Thus it
produces the characteristic blotches on the leaves as shown by
Fig. 16, page 411. The spores may be washed down into the
soil also and infect the tubers in the soil, or if the crop is dug
while the tops are still partly green, but blighting badly, the
tubers may become infected at this time and the rot develop in
storage as in the season of 1909.

The remaining illustrations of Fig. 15, page 410, show the
stages in the formation of swarm spores and how they finally
germinate and enter the leaf. After a small dead area is pro-
duced the fungus throws out the fruiting organs as illustrated
on the large section of the leaf and the process already described
is repeated over again. This makes plain why it is absolutely
necessary to cover cach and every potato leaflet with a thorough
protective coating of Bordeaux mixture, and why spraying par-
tially or improperly done may be practically useless.

When potatoes are blighting badly, if the margins of blight-
ing spots are examined on the under sides of the leaves a deli-
cate white fringe may be seen. (See Fig. 16.) This is made
up of hundreds of little fruiting organs each hearing from one
to several fruiting bodies, each of which will divide into from
6 to 16, usually about 1o, swarm spores and each of these
swarm spores capable, under proper conditions, of producing
cnother blighting leaf or capable of causing the destruction of
a merchantable tuber. It is thus easily seen how that one
blighting leaf may produce sufficient spores to infect every hill
of potatoes on an acre of land, provided all the spores produced
could come in contact with these plants. This explains why a
field, apparently free from blight, may be found to be badly
affected only a few days later, and how potatoes showing a
comparatively small amount of blight on the foliage before
being killed by frost or before being dug, may develop a large
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amount of rot in the field or in storage as the case may be. In
the first instance the blight existed for some days on the lower
and more shaded leaves (where it would not be noticed by the
ordinary observer) till a day or two of favorable weather oc-
curred. Then a large crop of spores were produced which
infected the plants on the whole field. In the case of tuber

POTATO BLIGHT. 4

(Phyfnphf}mra infestans )

HrrECT[D WITH TH[ BL/@[—/T [n'rance of *Gertn: Tuée ;
tnlo the Leaf
A -Thr»ouzh Stoma. B Through Cell Wall

Fic. 15. From drawings by De Bary, Ward and Jones. ‘The fungous
threads and spores, though nearly colorless, are colored in the drawing
to make them stand out more distinctly.
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Fic. 16. Potato leaf attacked by late blight, as shown by the dark-
ened areas on the leaflets. One of the large leaflets on the right is
turned bottom up to show the delicate fringe of spore producing organs.




412 AGRICULTURE OF MAINE.

infection the blight may be well started on the leaves and a
heavy rain wash the spores down on to the tubers in the soil, and
decay at once starts up, or if the tops are producing an abun-
dance of spores when the crop is dug, the weather cloudy or
rainy, the atmosphere humid, and the tubers after being show-
ered with millions of spores from the blighting leaves are at
once picked up and stored in large bins without being allowed
to dry off, infection is almost sure to result as in the fall of 1909.

WEATHER CONDITIONS AND THE DISEASE.

Rain, dew, wind and insects are the chief agencies for dis-
tributing the disease. So far as known the only way that the
crop of any one vear is first infected is from planting diseased
tubers in which the fungus has remained semi-dormant over
the winter,  Hence the first blow to be struck in the fight against
this disease is to plant nothing but healthy, sound tubers.

Late blight revels in moist, cloudy weather and, contrary to
the general notion, in relatively cool or moderate temperatures.™
The sepores are produced in greatest abundance in rainy or
cloudy weather and are extremely susceptible to drying and
hence one nced never fear an outbreak in dry, hot, sunshiny
weather. Wet weather is almost sure to bring it on unless
spraving is kept up during the continuance of such, weather.
In fact there is no other disease of our common field or garden
crops where a careful observer can predict with more accuracy
its probable appearance or absence. From a financial stand-
point this is a point that no progressive potato grower should
overlook. While spraying operations should not be delayed till
favorable conditions for blight appear, how thoroughly they are
followed up may well be governed by’ weather conditions if
one thoroughly understands the significance of the latter. In
this latitude late blight seldom occurs to any extent hefore the
last of July, hence the main fight against it must be conducted
throughout August and September, cven up to the very day the
crop is dug or the plants are killed by frost. As will be seen
later this latter recommendation is not in accordance with the
most common practice where spraying operations are suspended
much too early in the season.

*“Humid, still days, with a terrperature of about 73° F. Above 78°
I. and below 50° F. there is practically no germination of the spores.”
Fraser, Samuel, The Potato, p. 114, Orange Judd Co., N. Y. (160%).
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PROPERLY MADE BORDEAUX ESSENTIAL.

In attempting to point out the factors which have been found
to be responsible for most of the failures to secure complete
protection from late blight and rot by spraving with Bordeaux
mixture, the methods of preparing the mixture, which are com-
monly practiced, will first be considered. Unfortunately lack
of ability to implicitly follow directions is a common fault of
humanity and the maker of spray mixtures is no exception to
the rule.

Bordeaux mixture as now recommended is the result of over
20 years of investigation and experimentation by some of the
most careful workers in this country and in Furope and the
formula recommended for potatoes conforms to the general
consensus of opinion among these investigators. Anyone who
departs from the formula, or who does not follow carefully the
dircctions for preparing the spray should bear in mind that he
alone is responsible if his Bordeaux mixture fails to keep off
the disease on account of being too dilute or, if improperly
prepared, kills the foliage of the potato itself.

A rather surprising state of affairs was discovered when the
methods of making of Bordeaux mixture by potato growers in
Aroostook county were investigated. The amount of copper
sulphate used for each 50 gallons of spray varied from 24 to
12 or 15 pounds. Very commonly indeed, with a desire to
Go more efficient work, the amount of copper sulphate is in-
creased to 8 and 10 pounds to 50 gallons of spray without any
attempt made to more thoroughly cover the foliage by means
of more nozzles per row or better adjustments of the nozzles on
the sprayers. Fortunately the potato plant is much less sus-
ceptible to such strong sprays than fruit trees which would be
ruined by such treatment.

It is a common practice, also, to use much more lime than
copper sulphate—the maker reasoning that lime is inexpensive
and a considerable excess may do good and certainly will do
no harm. The function of the lime is to unite with the copper
sulphate and convert it into temporarily insoluble compounds,
and it is doubtful if a large excess of lime adds to the fungi-
cidal value of the mixture. Experiments have shown, however,
that an excess of lime materially decreases the adhesive quali-
ties of the mixture. ‘“Those mixtures are best in adhesiveness,
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and in efficiency, in which the approximation of equal parts of
copper sulphate and lime are maintained.””

One season’s experiments conducted at this Station indicate
that the prepared or hydrated lime will give equally good results
as stone or lump lime used in making Bordeaux mixture, judged
by the appearance of the foliage and by the vield per acre at
harvest time.f

Guess work is very frequently substituted for weights and
measures, and the amount of lime and copper sulphate, or the
stock solutions of these ingredients in a given amount of spray
varied with the ability or judgment of the maker. One remark-
able case was found where the individual prepared his stock
solution of copper sulphate as follows: 5o pounds of the crys-
tals were placed in a sack and suspended in a 5o0-gallon barrel
of water in the usual way and allowed to dissolve. Then as
fast as 5 or 10 gallons of this stock solution were taken out an
equal amount of water was put in to replace it and this con-
tinued through the season. From time to time another 30
pounds of blue vitriol would be dissolved in the liquid. Thus
it will be seen that except for the first lot of stock solution
removed none used was of standard strength throughout the
season. Bordeaux mixture prepared from such stock solutions
cannot be expected to produce satisfactory results.

Properly prepared Bordeaux mixture should contain § pounds
each of copper sulphate and lime to 50 gallons of water, and the
ingredients should be weighed and measured. The copper sul-
phate should be dissolved and the lime slaked in separate ves-
sels.  Never pour concentrated solutions of lime and copper
sulphate together. The most adhesive and satisfactory mixture
is prepared by diluting each strong solution with half of the
water and then these two dilufe solutions should be united
quickly and thoroughly mixed at once. Full directions for
preparing Bordeaux mixture as contained in a circular entitled
“How to Fight Potato Enemies,” .which will be sent on appli-
cation to the Maine Experiment Station.

Properly prepared and applied Bordeaux mixture is a remark-
ably adhesive compound. If it once becomes dry on the foliage,
which only requires a short time, it will be effective and resist

*Crandall, C. S. Ill. Exp. Sta. Bul. 133, p. 218.
TWoods, C. D. Me. Expt. Sta. Bul. 98, p. 191-200 (1903).
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excessive washings of rain for some time. The writer has pre-
served specimens of potato leaves taken at Foxcroft October
5. 1907, which are well coated with Bordeaux mixture vet none
had been applied to them for 38 days previously. At Orono
during this period 6.66 inches of rain fell; 2.18 inches of this
fell in 24 hours. These leaves had been thoroughly sprayed
6 times during the season. [If Bordeaux mixture does not show
these adhesive qualities there is some fault with the method of
preparation which should be remedied.

IMPROPER SPRAYING.

During a four-day trip over several of the larger potato grow-
ing towns in Northern Aroostook shortly after the blight had
Lecome well established, just two fields were seen which had
been properly sprayed, yet some two or three thousand acres of
potatoes "were inspected. ‘These conclusions as to spraving
methods were arrived at by noting the condition of the fields,
inspecting the spraying machinery and questioning the owners
as to the methods of preparing the mixture, number of appli-
cations, time of application, etc.

The sprayers as a rule are deficient in that they do not carry
enotigh nozzles and do not have sufficient adjustments. Bear-
ing in mind the nature of the fungus which causes the disease,
and the millions of spores which it produces, and bearing in
mind also that each and every one of these spores is capable of
infecting from omne to several other leaves or tubers under vight
conditions, it will be seen that under some circumstances a
sprayer which does not cover cvery leaf with a thin film of
spray may be practically useless unless this defect can be reme-
died, the results obtained ifrom such sprayers be