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NOTE.

Commencing with the documents for the year 1g9oo, a
Document Number has been assigned to each State depart-
mental report. -

This number is determined by the chronological order
of the first printed independent issue of such report and
will in future be retained by it, thus showing the relative
chronological place it occupies in the printed reports of the
State. )

A list of these reports, with the date of first printed issue
and the document number of each, appears on the following
page.

WM. E. SEELEY,
Comptroller.
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LIBRARY NOTE.

In order that each department report of the State of Con-
necticut for a series of years may be quickly located in the bound
volumes of Public Documents, the Comptroller has also given each
report a Binding Number by which its position in the bound
volumes is permanently established, thus enabling each report to
be found in the same position and volume from year to vear.

That these several reports may be placed in the libraries of
our several exchanges as soon as possible after publication, he has
provided that the State Librarian shall be supplied with two hun-
dred sets bound in volumes of convenient size, each volume to be
bound and labeled in harmony with the regular set and sent out
as soon as possible after the printing of the reports belonging
therein. This arrangement to begin with the reports for 19o2.

GEO. S. GODARD,
Connecticut State Library, State Librarian.
Nov. 7, 1903.
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ToO His EXCELLENCY

GEORGE P. MCLEAN,
Governor of Connecticut :

In accordance with the provisions of an Act creating the State
Board of Agriculture, I have the honor to submit herewith the
Report for year ending December 31, 1902.

JAMES F. BROWN, Secretary.

NORTH STONINGTON, December 31, 1902,
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AGRICULTURAL FAIRS IN CONNECTICUT, 1go2.

WiTH VISITING DELEGATES FROM BOARD OF AGRICULTURE.

Name, Place. Date, Delegate.

New London County Norwich Sept. 16-18 J. F. Brown
Windham County Brooklyn Sept. 18, 19, 20 C. E. Chapman
Beacon Valley Naugatuck Sept. 23, 24, 25 |E. G. Seeley
Berlin Berlin Oct. 1, 2 E. Halladay
Branford Branford Sept. 18, 19, 20 |E. D. Hammond
Chester Chester Sept. 24 N. G. Williams
Danbury Danbury Oct. 6-11 D. W. Patton
Fanmngton Valley Collinsville Sept. 10, I1 é B. Palmer
Granby Granby Sept. 24, 25 . Halladay
Guilford Guilford Sept. 24 C. E. Chapman
Harwinton Harwinton Oct. 7 Seaman Mead
New Milford New Milford  |Sept. 16-18 D. W. Patten
Newtown Newtown Sept. 30, Oct. 1, 2|I. C. Fanton

ge Orange Sept. 10, 11, 12 (I. C. Fanton
Putnam Park Asso’n Putnam Aug. 26, 27, 28 |]J. B. Palmer
Rockville Fair Asso’'n  (Rockville Sept. 23, 24, 25 |[C. L. Tuttle
Simsbury Simsbury Oct. 3, 3 C. L. Tuttle
Stafford Springs Stafford Springs |Sept. 30, Oct. 1, 2/C. A. Thompson
Union (Monroe, etc.) Huntington Sept. 24, 25 C. A. Thompson
Union (Somers, etc.) Enfield Oct. 1 E. D. Hammond
Waterbury Driving Co. |Waterbury Sept. 30, Oct. 1 |E. Halladay
Wethersfield Wethersfield Sept. 23, 24, 35 |J. F. Brown
‘Willimantic Fair Asso’'n |Willimantic Sept. 23, 24, 25 [C. A. Thompson
‘Woodstock So. W, Sept. 15-17 N. G. Williams
‘Wolcott Wolcott Oct. 15 D. W. Patten
Conn. Dairymen’s Asso. |Hartford Jan., 3d week E. G. Seeley
Conn. Pomol. Society (Berlin ~  |Oct.'1and 2 Seaman Mead
Lyme Grange Lyme Sept. 25 I. C. Fanton

No. STONINGTON, July 25, 1903.

JAMES F. BROWN,

Secretary State Board
of Agriculture.
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FARMERS’ INSTITUTES IN 19o2.

During the past year Farmers’ Institutes have been held in
all sections of the state where local interest could be sufficiently
aroused to gather an audience, and the results, wherever held,
have been helpful and stimulating. No work promises larger
returns for the expenditure involved, and ho agency is so well
fitted to reach the masses and carry to them the latest results
of scientific investigation.

The United States Department of Agriculture has just estab-
lished the office of Farmers’ Institute Specialist, and it is hoped
that new impetus may be given to work along this line.

I take pleasure in expressing my great obligations to the
officers of the Connecticut and Storrs Experiment Stations, and
to the President and Faculty of the Connecticut Agricultural
College, for generous codperation and untiring zeal in Institute
work, much of which is often undertaken at great personal in-
convenience if not sacrifice.

The Prospectus for 1903 hereto annexed has been widely
distributed to Granges, Farmers’ Clubs, Agricultural Soci-
eties, and others interested in rural pursuits throughout the
state, and all have been urged to avail themselves of the gra-
tuitous services of any of the distinguished speakers on the list.

The Prospectus has been prepared by a committee of the
Board in codperation with representatives of the Experiment
Stations, and the object has been to secure the best talent
available in a wide range of subjects, that would be adapted
to the needs of all sections of the state for both entertain-
ment and instruction.

It has been the aim of the committee to provide speakers
who could present the latest results of scientific investiga-
tion in their special fields of research in a thoroughly practi-
cal manner, so as to be available and useful in the everyday
work of the field and farm.
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How far their work has been successful must be left to the
decision of those in whose interest it has been undertaken,
and it is hoped that early and frequent calls for speakers will
give the people in all parts of the state opportunities to form
an intelligent opinion upon the merits of the Prospectus sub-
mitted to their consideration.

PROSPECTUS.

Farmers’ Institutes under the auspices of the Connecticut State Board
of Agriculture for 1902-1903.

The committee on Farmers’ Institutes of the Connecticut State
Board of Agriculture respectfully submit the following list of speakers
and subjects for the winter of 1902-1903.

Granges, Farmers’ Clubs, or any association of individuals who may -
desire an Institute should make early application to the Secretary for
such speakers as they wish.

It is the earnest desire of .the Board that applications for Institutes
should be made early and often, and it is hoped that at least three may
be held in each county during the winter.

The board pays for printing, traveling expenses, and services of the
speakers. ' ,

It is expected that places applying for Institutes will furnish a suita-
ble hall, local transportation for speakers and visitors, music if desired,
and entertainment by collation or otherwise, unless there are convenient
hotel accommodations. .

When application for Institutes is made, four speakers and subjects
may be selected from the list, and two of them may be expected to meet
the call, but each speaker has the privilege of sending a substitute in
case of disability from illness or otherwise.

Applications for Institutes should be made to the Secretary at an
early date, giving post-office, name of R. R. station, name of hall and
distance from R. R. station. Signify the day of the week preferred.
The Secretary should have two weeks’ notice to send to speakers.

Attention to these details will save much delay in correspondence.
As good speakers are offered, the responsibility of securing a good
attendance must rest with each locality. Local speakers, especially ladies,
will be welcome at these Institutes. An exhibit of fruit and flowers
is solicited.

The Question Box will be an important feature, allowing the intro-
duction of any topic pertaining to agriculture.

A large choice of speakers and subjects is offered, but if we are
obliged in some cases to send substitutes we trust this will prove no
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disappointment. Some other speakers have been solicited, so that some
may be sent as substitutes who are not on the list.

After a Grange or Farmers’ Club or neighborhood has decided to
apply for an Institute, a committee should be appointed with whom all
of the local arrangements should rest. This committee should designate
the place for holding the meeting, appoint one or two local speakers,
provide music, arrange for transportation, collation, and otherwise
enlist local interest.

Some one has said, “The Farmers’ Institute is the missing link
between the farmer on the ope hand and the Agricultural College and
Experiment Station on the other.” It is up to the farmer now to supply
this link by applying for an Institute wherever an audience can be
gathered.

LIST OF SPEAKERS AND SUBJECTS.

CoNNECTICUT EXPERIMENT STATION.

Dr. E. H. JENKINS.
1. Farm Sanitation. *
2. Disposal of Sewage.
3. Fertilizers for Tobacco.
4. The Raising of Sumatra Tobacco under Cloth.
5. How to Buy Commercial Fertilizers.

Dr. G. P. CLINTON.
General Talk on Parasitic Fungi.
Fungous Foes of the Onion.
Smuts Injurious to Cultivated Plants.

I.
2.
3
Mr. W. E. BriTi0N, State Entomologist.

1. Insects and Their Relation to Agriculture.*

2. The Lives and Habits of Insects.*

3. Mosquitoes as Carriers of Disease.

4. Scale Insects and Plant Lice: How to Fight Them.*
s.

Insects Attacking Shade and Forest Trees.*
* May be Illustrated with Stereopticon.

Mr. A. L. WINTON.
1. Agriculture in Other Lands.*
2. How Plants Eat, Drink, and Grow.*

3. The Adulteration of Foods.
* May be Illustrated with Stereopticon.

Mr. WALTER MuULForD, State Forester.
1. Making the Wood Lot Pay Better.
2. What Forestry Means.
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STORRS EXPERIMENT STATION.

L. A. CunTon, M.S,, Acting Director.

1. Raising Potatoes for Quality and Quantity.
Principles of Soil Tillage.
Buying and Using Commercial Fertilizers.
A Balanced Ration for Plants: How to Get It.
Successful Management of Grass Lands.
The Silo and Crops for the Silo.
Underdrainage of Farm Lands.
Lime and Its Uses in Agriculture.
The Soil a Factor in Dairying.
Management of Orchard Lands.

N

oun p W

SN

-

W. A. S'Tocxmc, Jr., B.S.A., Assistant Bacteriologist.
1. How can We Improve the Quality of Milk?
2. The Work of Bacteria on the Farm.

E. R. BENNETT, B.S,, Assistant Horticulturist.

Pruning of the Orchard.

Insect Pests of the Orchard.

Fungous Pests of the Orchard.

Orchard Management jn Michigan.

Inspection of Orchards and Nurseries in Michigan.
Pedigree Fruits.

S N

CoNNECTICUT AGRICULTURAL COLLEGE.

President R. W. StiMson, A M, B.D.
1. The Connecticut Agricultural College.
2. Agricultural Education in some of the Northern Agricul-
tural Colleges.
3. Culture and Agriculture.
4. College Life.

Prof. B. F. Kooxns, Ph.D.

Insects in Their Relations to Disease.

Insects and Their Economic Relations to Man.

Soils: Their Origin and Composition.

Yellowstone National Park. Illustrated with the Stereop-
ticon.

5. Alaska. Illustrated with the Stereopticon.

PN

Prof. A.G. GuLLey, M.S.
1. Arranging and Planting Home Grounds.
2. Why Apple Growing is not More Profitable.
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Prof. E. A. WHite, B.S.
1. Ornamentation of the Home Grounds.
2. The Propagation and Care of Roses and Hardy Perennials.
3. Suggestions for Village Improvements.
4. How Plants Feed. A study of plant physiology illustrated
by charts.

Prof. L. P. CHAMBERLAIN.
1. The Rock Problem.
2. Agriculture as an Art.

Prof. C. L. BeacH, B.Agr., B.S.
1. The Selection of the Dairy Cow.
2. Observations from the Experience of the Elimination of
Tuberculosis from our Dairy Herd.
3. What Advantages are Offered by the Dairy School?

Prof. H. S. PATTERSON.

1. The Relation of the Mechanic Arts to Agriculture and
Commerce, and the Importance of All to the Prosperity
of a Nation.

2. The Origin and Development of the Arts and Sciences,
particularly as applied to Architecture and Sculpture.
Illustrated with the Stereopticon.

3. 12,000 Miles through the Dominion of Canada. The Rela-
tion of Canada to the United States.

Prof. E. H. LeanerT, B.S,, D.V.S.

The Horse’s Foot and Diseases.

Hygiene of Farm Animals and How to Prevent Disease.
Horses, Sound and Unsound.

Sanitary Stable Construction.

Common Diseases of Dairy Animals.

sn+c.».»~

Prof. H. R. MoNTEITH, B.A.

Constitutional History of Connecticut.
Roads and Taxes.

The Trolley Car and the Country Towns.
The District School.

The Connecticut Town.

C. A. Meservg, Ph.D.
1. Food Adulterations.
2. Foods: Relative Values and Costs.
3. Common Life as Influenced by Bacteria.
4. Farm Sanitation.
5. Energy, with Chemical Experiments.

S O



1903.] FARMERS’ INSTITUTES IN IgQO2. I3

Prof. ALrerta T. THoMAS.
1. The Meaning and Import of Domestic Science Training

for the Country Girl.
2. Household Arts in Country Schools. How they may be

Introduced.
3. The Value of Household Science to the Coming Home-

maker.

Prof. FrRep H. STONEBURN.
1. The Production of Eggs.
2. Poultry upon the Farm.

E. C. Bircg, Southport.
1. Intensive Dairy Farming.
2. Home Manufacture of Farm Machinery.
3- The New England Farmer’s Manure Heap.

COMMITTEE ON FARMERS' INSTITUTES.
CoNNECTICUT BOARD OF AGRICULTURE.

James F. BrowN, Secretary, North Stonington.

EpMuND HALLIDAY, Suffield. N. G. WiLLiams, Brooklyn.
D. WALTER PaTTEN, North Haven. E. G. SeeLey, Roxbury.
JamEes B. PaLMER, Jewett City. C. E. CaAPMAN, Westbrook.
I. C. FANTON, Westport. C. A. THOMPSON, Melrose.
CoNNECTICUT EXPERIMENT STATION.

Dr. E. H. JenkiNs, Director, New Haven.

CoNNECTICUT AGRICULTURAL COLLEGE.
President, R. W. StiMsoN, Storrs.
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AGRICULTURAL CONVENTION AT NORWICH.

The annual mid-winter meeting of the Board was held at
Norwich, December gth, 10th, and 11th, in the Town Hall, at
the County Courthouse, which was admirably fitted for the ,
purposes of the meeting. )

The list of speakers upon the program seemed to justify the
expectation of a large attendance, but a severe blizzard which
swept over New England during the three-days session kept
many from the meeting. All the speakers were present, how-
ever, and the stenographer has preserved a full and faithful
record of the proceedings — excepting the music, which was
bevond the power of his art to transcribe and of which we had
during the entire session a most generous supply of the best that
Norwich could give, and no better is to be had anywhere.

The exhibit of the Connecticut Experiment Station in
several lines of scientific investigation was universally com-
mended, and deserves a more extended notice than space will
permit. ’

The display of fruit, as was fitting in so bountiful a year,
was an attractive feature, the exhibits of the Connecticut Agri-
cultural College and of Messrs. Stephen Hoyt’s Sons being
specially noticeable.

For further particulars of this exhibit reference is made to
the report of Mr. N. S. Platt, Pomologist of the Board, at the
close of the session.

The meeting was conducted in accordance with the follow-
ing program, which contains a complete list of the speakers
with their subjects:

Tuesday, December 9th.

10.30 A. M. INVoCATION.
Appress oF WELCOME.

By His Honor Charles F. Thayer,
Mayor of Norwich.
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11.30 A.

2.00 P.

2.30 P.

7.30 P.

10.00 A.

I1.00 A.

2.00 P.

7.30 P.

10.00 A.

BOARD OF AGRICULTURE. [Jan.,

RESPONSE TO ADDRESS OF WELCOME.
By Hosn. E. G. Seeley.

Appress — “ Our Land-Grant College.”
By President R. W. Stimson,
The Connecticut Agricultural College.

Appress — “ Making the Wood Lot More Profitable.”
By Mr. Walter Mulford,

State Forester.

ApDRESS — “ The Farmer and the Hen.”

By Mr. F. H. Stoneburn,
Of the Connecticut Agricultural College.

Appress — “ Forestry for the Farm.”

By Dr. John Gifford,
Of the College of Forestry, Cornell University, Ithaca, N. Y.

Wednesday, December 10th.

ApDrEss — “ Beef Production in Connecticut.”

By Hon. J. M. Hubbard,
Middletown.

Appress — “ Improvements in Cereals and Fruits by Cross-
Fertilizing.”
By Prof. Wm. Saunders,

Director Central Experimental Farm, Ottawa, Canada.

Appress — “ Cattle Foods.”
By Prof. Chas. D. Woods,

Director Agr. Experiment Station, Orono, Maine.
DISCUSSION.

ADppRESs — “ A Balanced Ration for Plants: How to get
It

By Prof. L. A. Clinton,
Acting Director Storrs Agr. Exp. Station.

DISCUSSION.

Thursday, December 1§th.

ADDRESS — “ Practical Methods for Maintaining the Fer-
tility of the Soil.”
By Prof. Wm. Saunders,

Director Central Experimental Farm, Ottawa, Canada.

DISCUSSION.
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2,00 P. M. Abppress — “ Mosquitoes and Malaria.”

By Mr. W. E. Britton,
State Entomologist.

245 P. M. Abppress — “ Parasitic Fungi.”

By Dr. G. P. Clinton,
Of the Connecticut Agricultural Experiment Station.

7.30 P. M. Music.

800 P. M. Avpress — “ The Village Beautiful.”

By Mrs. Mabel L. Todd,
Amherst, Mass.

It is confidently believed that the above program offers subjects and
speakers that will be both profitable and entertaining to all engaged in
rural pursuits. All are cordially invited, and this especially includes the
ladies.

Music will be provided at intervals.

A Question Drawer will furnish ample opportunity for fult and free
discussion of any subject of interest to the practical farmer.

To make this feature of the meeting profitable, bring in your ques-
tions and take part in the discussions.

Ample facilities will be afforded for the exhibition of Fruits and
Flowers, Grains and Vegetables, Butter and Cheese; and the bountiful
harvest just gathered warrants the hope that there will be a generous
exhibit. Mr. N. S. Platt, Pomologist of the Board, will give his per-
sonal attention to this feature of the program.

Articles for exhibition may be sent, properly labeled, by express, at
the expense of the Board, to the Secretary at Norwich, to arrive on
Monday, December 8th.

RAILROAD ARRANGEMENTS.

The N. Y, N. H. & H. R. R. Co. has provided certificates which,
when countersigned by the Secretary, will entitle the holder to return
over any of its lines at half rates. These certificates must be shown
when purchasing tickets at railroad stations in Norwich.

The Central Vermont Railway Co. will sell tickets from stations on
its road in Connecticut at 2 cents per mile each way, to Norwich and
return.

AGr.—2
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HOTEL ACCOMMODATIONS.

The Wauregan, Del Hof, and American afford ample facilities for
guests, at reasonable rates.
" A committee of the Board will be at the Wauregan to furnish dele-
gates and others such information as may be required.

Gov. GEO. P. McLEAN,
EDWIN G. SEELEY,
JAMES B. PALMER,
JAMES F. BROWN,
Committee.

NorTH STONINGTON, Nov. 25, 1902.



REPORT OF THE PROCEEDINGS

OF THE
_ Wid:-tvinter Convention
OF STATE BOARD OF AGRICULTURE -

AT NorwicH, CONN., Dec. 9, 10,and 11, 1902,

Convention called to order by Hon. James F. Brown, Sec-
retary, at the Town Hali, at 10.45 A. M.

The SecreTaRY. Ladies and Gentlemen: The hour now
having arrived for the opening of this Convention, in accord-
ance with an honored custom of the Board of Agriculture we
invite you to unite in prayer by the Rev. Dr. Howe of this city.

Dr. Howe. Let us pray: Almighty God, our Heavenly
Father, it is fitting that we acknowledge Thee in all our ways,
Thou who art the source of all good, and the giver of every
good and perfect gift. We acknowledge Thee as the author of
our being, the giver of our lives, and of all good things. The
earth is the Lord’s and the fullness thereof. We remember, O
Lord, that Thou hast given the earth to man that he may control
and master it even as Thou hast reserved the Heavens in thine
own keeping. We believe that Thou wilt bless all efforts put
forth by man for the recovery of his lost sovereignty over the
world, and we pray that every one so engaged in developing and
securing the forces of nature, and of the world, may know and
understand that they are working in close partnership with
God, and are really workers at these things through Thee.

We pray that Thy blessing may rest upon this Association,
upon those who attend this meeting, and may great advantage
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and benefit accrue to those who are gathered here togéther.
Bless this noble commonwealth, and wilt Thou favor every
effort which is put forth for tRe development of its best life,
its industrial prosperity, and everything that is for the upbuild-
ing of the people.

Wilt Thou bless the great nation of which we are a part,
making us in Thy good providence a mighty people not only for
the development of those things that are for our interest, but
may we become a nation which shall reach out a helpful hand to
weaker peoples than ours. May we exercise an ennobling, up-
building influence everywhere. Hear as in these, our petitions,
through Jesus Christ, our Lord. Amen.

The SEcCrRETARY. In the absence of Governor McLean, who
is the President ex officio of the Board, I have the honor to in-
troduce to you the Hon. Edwin G. Seeley, Vice-President, who
will preside during the sessions.

The PresipENT. I see that our program calls for an ad-
dress of welcome by the Mayor of this city, but I understand
it is not practicable for him to be present, and Judge Fanning is
to take his place. I now have the pleasure of introducing to
the audience Judge Fanning of Norwich.

Mr. J. T. FANNING. Mr. Chairman, Members of the State
Board, Ladies and Gentlemen: I have been requested by the
Mayor, who has received a peremptory call to other duties this
morning, to extend to you a greeting and all possible assur-
ances of welcome on this occasion of your convening in Nor-
wich. Every worthy stranger who comes to mingle with the
people of our historic city can count on a cordial reception,
but in your case, coming together to increase the public interest
in the oldest pursuit known to man, and to give it new vigor
and influence in Connecticut, our people feel that they honor
themselves when, at this opportunity, they rejoice that your
deliberations in this mid-winter convention are to be carried
on at their hearthstone.

It is no part of my purpose to cut into the valuable time of
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your delegates, who have your own program of important busi-
ness to develop, by any personal views on the merits of the
work which calls for your attention during these days of con-
ference. But I must tell you that I feel honored to have a
part in extending a welcome to the men who are zealous in the
effort to promote the public agricultural interests of this State,
who are aiming to give a deserved dignity to the soil, and to
secure a just reward for the diligence, the intelligence, and the
honesty of those who till it.

Farm life and industry are the corner-stone of the country’s
welfare and happiness. Every honest business has its merits,
and the laborer in every calling should have his reward and
his efforts should be commended and applauded ; but to those
who work to supply the blood and bone of mankind should be
given special respect and honor by their brethren everywhere.
I believe that the lot of the farmer is becoming more happy
as the business which he prosecutes is carried on morec scientifi-
cally. It is your purpose, I believe, acting for the State, by
study, by suggestion, and by codperative interest, to apply to
agriculture the benefits of science discovered from experiments,
and the comparison of results in your work. There are many
problems for you to handle, and I know that everyone in our
community wishes you well in your undertaking in striving for
the betterment of crops, the enrichment of the soil. increased
markets for cattle, and making farming so profitable that in a
few years the “abandoned ” farm in Connecticut will not be
heard of. With the interest of the whole country centered in
the progress of agriculture, with the appropriations made by
our State for proper experimental work, with the extension of
rural postal deliveries, and by your zeal and its continuance by
your successors the influence of successful husbandry will be
increased and strengthened, and there will be an increase, too,
in the influence and prosperity and happiness of all our
citizens.

Now, ladies and gentlemen, I wish to say specially, that His
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Honor, Mayor Thayer, regrets exceedingly that he cannot be
here in person to extend to you the welcome that this conven-
tion deserves, but I have been authorized to represent him and
the city in extending to you this welcome, which I do most
heartily, and I know that all the people of the city and of all
the outlying districts here adjoining will join with me in wish-
ing the greatest success to you in your deliberations, and in
your work here, and in extending to you a very hearty welcome
and greeting.

(Applause.) .

The PresipENT. I can only wish that His Excellency, the
Governor of this State, was here this morning to respond to
this cordial welcome which we have received. I know that I
but voice the sentiment of the Board of Agriculture, and those
who come from outside, when I extend to you the hearty thanks
for what you have already manifested, and for the message
that has come from the Mayor. It will have much to do in
making our stay with you pleasant and profitable.

If you will look on your programs you will see that this
response of welcome is to be given by Mr. Blank. Well, we
never expected much from a Blank, and when we draw one we
must make the best of it.

I am reminded today of what our Governor said to us one
year ago in regard to his experience in farming. He was a
farmer’s boy. He lived on the farm. He knew what it was to
put on a pair of cowhide boots which he had great difficulty in
getting off. He went barefooted, and he went woodchucking.
He went all over the fields as almost every farmer’s boy does at
various times. And then he tried farming himself and did not
make a success of it, but he told us plainly the reason why he
did not make a success. It was because he did not work at it.
He didn’t understand it properly. But he acknowledged, after
all those years of experience, that there is no better place to be
reared than on a farm ; that there is no better avocation than the
avocation of the farmer, and that there is no better place for
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schooling boys and girls than on the farm, and that really, on
the whole, it was no fault of farming as an industry that he did
not make a success of farming. He acknowledged that frankly,
and said it was because he did not have proper knowledge and
understanding of the miatter. There was a good deal of food
for thought in what the Governor said to us. There is no
better place to be reared than on the farm. I am a farmer,
and have always been a farmer. My father was a farmer be-
fore me, and my mother was a farmer’s daughter. My grand-
father and great-grandfather were farmers, and their wives
were farmers’ daughters. My brothers are all farmers, and
my sisters have married farmers for their husbands. So you
see I come from a farmer family, and I am proud of it, and I
stand here today to say one word in regard to this matter, and
I am going to take for my text a subject which Prof. Bailey of
Cornell University of Ithaca took for an address which way
delivered before this Board of Agriculture a few years ago at
Willimantic. I do not remember the exact phraseology of it,
but the sense of his subject was, “ Are we drifting towards
peasantry in this country?” Well, what do you think about
that? Are we drifting towards peasantry in this country? If
we are drifting towards it, what are the causes that are bring-
ing us there? Is this nation going to the dogs, as some say?
Imperialism, and all these “isms” which have crept in
recently, are they what are going to swamp us, and we go down
as a nation? Just go back five or six years. A nation is a
good deal the same as what its leaders are.

It may be said of one man, — you have all heard of him,
William McKinley, — it may be said as truly of him as of one
in ancient times that you might as well undertake to turn the
sun fronfits course as to turn that man from his convictions of
right and wrong, or to sway him from his integrity. He is
gone, but what a mighty influence he had? Coming down to
the present time, there is another man that you hear much
about in these times — Theodore -Roosevelt. What is he
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doing? With one hand hold of the mightiest corporations in
this country, leading spirits in financial circles, and strongly
grasping with the other he has reached down into the depths
of the coal mines and taken hold of the poor, oppressed miner,
and he is holding them both up and proclaiming to them both
the great doctrine of the fatherhood of God and the universal
brotherhood of man. He is bringing them together. God
help him to do it. Is any country drifting towards peasantry
that has for its leaders such men as those I have just men-
tioned? Are we going on the decline where Rome went?
Why did she go? Because she sold her places of trust to the
highest bidder, and went down in corruption because of it.
Where do we stand then? Qur progress is steadily for the
better. We have had many trials and hard times, but there is
nothing, there is no better place, or one naturally better calcu-
lated to train the energies, and train the mind, and to disci-
pline it in all its various phases, and in all its various forms,
than the agricultural industry. The homes on the farm — why,
the farmer should be the best educated man in the world. He
has to deal with the earth, and the air, and the sky — every-
thing around him. He has to deal with animal and vegetable
life in all its various forms. We want to bring our boys up to
be leaders in agricultural knowledge and science, and the
country is fast waking up to the fact that such knowledge is
essential and necessary to success. Look around you, and see
if the farmers of this country are of any importance? Read
the last report of our Secretary of Agriculture, Mr. Wilson,
and what does he say? Forty millions of the inhabitants of
this country have their dwellings on the farms — more than
one-half of all there are in the country. Of the thirty millions
of wage-earners, those that are earning money, more shan one-
half of them are engaged in the farming industry. Just think
of that. And the capital invested is over twenty billions in
our agricultural work — more than four times that invested in
manufacturing, or any other important industrial line. That
is an industry well worth considering.
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But the prospects in this country are not all bright. There
are some things that look bad which are looming up in the
future.

But if this country is ever saved the farmers have got to be
one of the principal factors in doing it. There is no mistake
about that. There is np doubt about that whatever. You
talk about wealth, what is it? Bring me twelve boys from
these hillsides around the country here, and twelve girls.
Bring into this room that number of bright faced, strong, pure
minded boys and girls of good intellect, and I will show you
something that millions of dollars cannot represent. I will
show you a mine of wealth in this community that far surpasses
anything that you can bring here in gold or silver, or stocks or
bonds. It is mind and not matter that is wealth, strictly speak-
ing, to our nation. It is that that we ought to bear in mind.
It is that which should make us honor our calling, — we men
who are engaged in the farming industry. And we want to fit
ourselves to be worthy of it, Do you think you know it all?
That is one of the worst things that can happen to you. I pre-
sume that none of us have any adequate idea how much there is
about farming that would be valuable to us that we do not
know. The man back on the farm, unless he looks out for him-
self, is very likely to be narrowed, and contracted and circum-
scribed in his vision, but every little while something happens,
and he breaks out and away from that. And it’s a good thing
when he gets out. He develops, and it’s through these
troubles we have and the constant effort to overcome them
that develops us, and makes us able to make the best of things.
We have not got anything to fear.

Now let’s come a little nearer home. What s our own State
doing? What kind of men are we training up and sending
out? Take our own Congressmen. Take the one who has
just fatlen by death, or his successor who has taken up his
mantle and just put it on. Take that old patriarch Platt from
my native town of Washington, whose term is just about run-
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ning out, and who is surely to be returned. What a credit he
is to himself and to our State! There is not much to fear of
the country going to the dogs, or to destruction, when we have
got such men as leaders.

Now, what are we going to do? That is the next question.
We are here because we feel it is good to be here. It’s good
to get together. It’s good for us to have an interchange of
thought and sentiment. It strengthens us, it keys us up, and
it makes us feel better. We come here and we get some new
ideas from each other, and it broadens us out. It makes life
worth the living. We are here to help you, and we want to
help you. We want to help each other. We are here because
in this way is the only way that we ever come to the point
where we can take a step forward. We never should be going
backward. It’s only forward we should go. The influence
of coming in contact with one another is great. You have all
noticed how a company of boys and girls gather around an old-
fashioned schoolhouse out in the country. You know what
they do. You take a cold morning like this, and in a spirit
of selfishness, probably, an only son comes in by the fire in
the old stove, and he tries to take the whole stove. Wants all
the heat there is. He looks sour. You can tell that sort of a
disposition just as soon as you see it. And by-and-by a little
boy or girl comes in with a cheerful laugh, and the whole thing
is changed at once. The fire is not greater, but there is the
influence of personal contact, mind with mind, that warms and
brightens things up. It has an influence, and you can see it
there, not in the fire but in the minds and the faces of those
about. Now, it’s just so here. We hope you will take hold and
get acquainted, and will have a good time with us. We want
to learn all we can, and we have got some good speakers here
who are going to tell us something about some of these things.

The SeECrReTARY. Mr. President: I did not intend to say
a word here this morning, but I am reminded by the hearty
welcome of the representative of His Honor, the Mayor, of a
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former welcome which I received to the city of Norwich.
Forty years ago last August I came into the city of Norwich
with a little company of men in the uniform of the United
States. And the city of Norwich turned out to receive us as
though we were already heroes. After spending a few weeks
under canvas out on the Fair Grounds we marched out of
this city again, and the citizens of Norwich poured out and
filled the streets, and covered us with wreaths, and cheered us
as though we were already victors. After three years of bloody
strife we returned to the old State of Connecticut and resumed
the arts of peace. Our swords were beaten into plowshares,
and we have been following successfully ever since the arts of
peace. And it’s a singular coincidence that the very year fol-
lowing the restoration of peace this Board of Agriculture was
formed in the State of Connecticut, and the history of this
Board, and its doings, marks a complete revolution in the mode
and methods of agriculture not only in Connecticut but in the
country. The thirty-five volumes of the reports of this Board
form a complete encyclopedia of the progress which agri-
culture has made. And now, friends, after seventeen years we
are met here again in the city of Norwich, and we are going to
add another volume to that collection of works which repre-
sents the development and the evolution of agriculture in
Connecticut.

The PresipExtT. We know that there have been special
pains taken during the last few years in regard to the educa-
tion of the farmer. We can see what our State has been
doing, and we hear about what the other states are doing. Very
recently a new phase of this movement for the education of the
farmer has developed in Wisconsin. There they have estab-
lished the first County Agricultural School. Now we have )
with us today one who is at the head of our Connecticut
Agricultural College, which is teaching some very practical
lessons in agriculture to our boys and girls up there, and you
are now to listen to an address by President Stimson in regard



28 BOARD OF AGRICULTURE. [Jan.,

to what The Connecticut Agricultural College is doing in this
line of work.

OUR LAND-GRANT COLLEGE.

By PresipENT R. W. StIMSON.

Mr. President, Ladies and Gentlemen: It is with a keen
pleasure that I again have the honor of making you a brief
report of the work of our land-grant institution, The Connecti-
cut Agricultural College.

A year ago vour attention was called to the fact that we
are one of a large group of similar institutions distributed
throughout the country. The statement was made that thecre
are sixty-five land-grant colleges in the United States.
Recently a man out in the western part of the State asked me
if it is true that there are so many. It is true. The present
number is accounted for by the fact that some states have more
than one institution which receives the benefit of the Land-
grant Act and of the Morrill Act of 1890, providing for the
further endowment and support of the land-grant colleges. In
the south, for instance, there are separate institutions for white
and colored men. Both receive aid from these federal funds,
and are supported by the states in which they are located. In
the north, also, some states have two land-grant colleges ; Mas-
sachusetts, for example. The Massachusetts Agricultural Col-
lege is empowered to provide a liberal and practical education,
but is expected to devote itself particularly to the things which
pertain immediately to agriculture. The other part of the
obligation which rests upon Massachusetts, in receiving federal
funds, that of providing instruction in the mechanic arts and
the sciences that pertain to these, is delegated to the Institute of
Technology, Boston.

The Connecticut Agricultural College is the sole represen-
tative in Connecticut of the land-grant college movement.
Consequently, ir addition to providing the elements of a liberal
education, its object is, and must necessarily be, the promo-
tion of a practical education, both in agriculture and in the
mechanic arts, — the promotion to the limit of its ability of
the entire industrial movement. I should like to lodge this
permanently in your mind, not to say that little so far has been
done in the mechanic arts and that much has already been
done in agriculture, but primarily to call your attenticn to the
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scope, the inherent and necessary scope, of this our land-grant
college.

Now, in fulfilling our broad federal obligations, it should
first be noted that we are not seeking to become a university.
That is to say, we are not turning our attention to classical
studies to any great extent; we are not to any great extent
turning our eyes to economic, ethical, philosophical, literary,
and musical studies, as such; and we are not turning our atten-
tion to history in the sense of making a specialty of history.
We do not aspire to become a university, but all of these sub-
jects enter into our instruction; for we are expected to give
a liberal as well as a practical education at the Connectxcut
college.

It, further, should be noted that while so far our equipment
for mechanical instruction is meagre, nevertheless, some excel-
lent results are being achieved in the mechanic arts. We have
a blacksmith-shop and give instruction in forging and general
repairing. We have a carpenter-shop and teach wood-work-
ing. We have courses in mechanical and architectural draw-
ing which promise to be of great advantage to the boys who
take them when they go out to work for themselves. We give
a good course in engineering, — we fit boys for practical work
as surveyors. And along with our bookkeeping and stenog-
raphy we teach penmanship and typewriting. Parallel with
courses for young men, we have courses for young women in
the practical arts of housekeeping. It is a good practical and
efficient training that we give these students. Of course all
this work is based upon thorough training in mathematics and
the general sciences. Indeed some students have come to us
only after discovering that such education is provided.

But it gives me particular pleasure to speak here today
because the best part. of our work, the part, certainly, for
which we are best equipped, is agriculture. I have a letter here
which has come in within a few days from the superintendent
of the Dairy School at Kingston, Ontario, which is under the
auspices of the Ontario Department of Agriculture. The
writer, wishing to erect a modern model dairy building, had
written to different agricultural colleges, and among them to
ours. The plans of our dairy building had been sent to him.
And this is his reply:

“1 have your letter of the 2d inst., containing plans of your
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dairy building. I had some correspondence with the different
experiment stations in New England, and from what I have
been able to see of the different publications issued you have the
finest dairy building and plant of them all.”

We are strengthening our agricultural work and equipment
at present by increasing the work of our experiment station,
and by this means expect to be of greater use to the agricultural
people of the State; and with improving our work in this de-
partment we are striving to induce the farmers of the state
to take better advantage of it. While the Storrs Experiment
Station has been at work for a long time, its utility to the
farmers of the state has been very slight indeed.

How do you judge of the utility of an experiment station?
Do you not judge its worth byits helpful relation to the work
of practical farming through the State? You judge it in part,
of course, by its relation to other agricultural experiment sta-
tions, and to the teachers and agricultural colleges who want
to know what are your investigations in the science of agri-
culture. The Storrs Experiment Station stands particularly
well for its bacteriological and its food and nutrition experi-
ments among scientists, not only of the United States but of
Europe. It has become famous at home and abroad because
of that part of its work. But so far the work which has had
immediately to do with practical farming has not amounted
to very much.

Recently the direction of the Storrs Agricultural Experi-
ment Station has been moved to the College, and we have
found, on taking over the Station correspondence, that scarcely
a farmer in the State has addressed it a question in regard to
the practical operations of his farm. Professor Clinton, who
has come to us from Cornell University, where he has been
working for the last six or seven years, where he has seen the
voluminous correspondence addressed to the Cornell Experi-
ment Station and where he has come to know what are the
symptoms of a healthy, thorough working relation between the
experiment station and the practical farmer, came to my office
yesterday morning and reported that the letters of inquiry from
Connecticut farmers are only now beginning to come in.

These inquiries have begun to come in since he sent out
copies of the recent bulletin prepared by Professor Beach giv-
ing the history of the tuberculous herd at the College. When
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that bulletin was issued Professor Clinton enclosed a little sheet
telling the farmers of the State what we planped to do for them,
and urging them to give us their codperation. Some of you,
and I presume a great many of you, received copies of that
letter. We would like to have you all see that bulletin and
that letter, and I have brought down a few copies to distribute.
By all you value in agriculture, I would urge you to come
into closer relations with The Storrs Agricultural Experiment
Station and let it assist you in the practical operation of your
farms. If we are endeavoring to teach anything at the Con-
necticut Agricultural College it is practical agriculture, and that
is what you want. It is not merely book farming that we are
teaching, but the practical operations, — how to till the soil to
the best advantage, how to carry on real, earnest, intelligent,
efficient farm work.

And I want to speak with some emphasis in regard to this
matter because in looking about to find a man to fill the
vacancy in the directorship of the Storrs Agricultural Experi-
ment Station we had this primarily in mind. We wanted a
scientist, but we wanted a practical man also. A farmer’s
opinion is usually pretty good on a question of this kind. We
must know what you as farmers want. And we must know
your opinion of the advice we give you. The test of our
efficiency must be the practicality of our judgments.

Now, you are aware there are men who know something
about farming, but whose interests are mainly in something
else, and who, consequently, want farm-managers. These are
men not able to be on their farms all the time. It is the proof
of a good farm-manager that you can leave him alone, and
come back once in two or three months, or once in six months,
and find that things have been run better than you could have
run them yourself. Professor Clinton was asked some years
ago to visit the farm of a man of this type, the owner of a farm
who was very busy in other pursuits. He was asked to look
the farm over, and to give this man advice in regard to its
handling. This he did. He laid out drains, said where he
would put them, and how. He explained the different kinds
of soil, and told how he thought they ought to be treated.
When he had finished the gentleman said, “ Cannot you send
me a young man to take charge of this work for me, and carry
it on as you think it ought to be done?” Professor Clinton
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replied, “I think I know a practical man that will suit you.”
And he sent there.a man who only lately has left the position.
I want to read you a letter which this business man has recently
written, showing how he has appreciated the services of this
{oung man and Professor Clinton’s judgment. It is as fol-
ows:

“ Some years ago you were good enough to put me in the
way of securing the services of Mr. Stockbridge for the pur-
pose of running a truck garden at Harrison, N. Y. He was
with me until last year, when he went to Pennsylvama to take
charge of a large farm. I have secured a good man in his
place and the garden is now doing well.

“ What I now have in mind is to secure a first-class, up-to-
date farmer for a tract of land of 200 acres which I have pur-
chased. While I expect, in the end, to run it as a dairy, I have
no special settled purpose in the matter, but I have a pride to
make it a first-class farm and devote it to the best uses to
which it can be put. As I cannot give the matter my personal
attention, I must have a farmer who can be relied to do the
best for the land and for me. There is a good farmhouse on
the place. I am not particular what wages I pay so long as
I get the worth of the money. Such a man should be strong
and industrious, and capable of getting the best work out of the
men.”

Is not this a pretty good tribute to the worth of the advice
of our Acting Director of The Storrs Experiment Station
and our Professor of Agriculture at the College? He has the
confidence, you see, of this man, based on actual business rela-
tions with him as to the practical manipulation of the soil, both
for profit and for pleasure.

Is not this something of a guarantee of what Professor
Clinton can do for Connecticut? I wish you would come up to
the College to meet him. I wish you would invite him to your
meetings about the State. We would like to see him go to as
many institutes as possible. He ought to go, because of the
good he can do, but especially so that you may see what the
ideal of the Connecticut Agricultural College at present is as
to who should be Professor of Agriculture and Director of
The Storrs Experiment Station. I believe you have every
reason to have confidence in Professor Clinton, and I am glad
that this body has done him the honor of inviting him to speak
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here during the convention. You will have the opportunity of
hearing him later.

You have been told about our dairy building. Our work
in dairying and our dairy plant are among the best, to say the
least, in New England. You all know Professor Beach. I
need not say a word about him, but I cannot refrain from
saying two or three. There are but few men who have as
much capacity for getting the students to work as Professor
Beach. The students are up with him before breakfast, and
they are out with him after supper, and when not at work in
the stable, in the creamroom or butter-room, or in the class-
room, they are in his office studying the breeding of dairy
cattle, working out the pedigrees of the stock, making plans of
buildings, or figuring out balanced rations. One of the rarest
men on our force is Professor Beach. He with the dairy plant
will take good care of our dairy interests. You have been
told of Professor Clinton. He, with the Exptriment Station
staff, will take good care of our work in searching for practi-
cal results in agriculture. As to Professor Gulley, you all
know him. You know his sterling ability. If he is anything,
he is a practical man, a fine general horticulturist, but especially
an exceptionally expert pomologist and gardener. We have
another new man, but I cannot say a word about him because
he is here and can speak for himself. His name is on the pro-
gram, and you will hear him later. I cannot speak about Mr.
Stocking in dairy bacteriology, about Professor White, or
about Dr. Lehnert, because all are present.

We want you to know all of these men, not only for them-
selves, but also for your own immediate benefit. Get into per-
sonal contact with them. Try them and see if they cannot
serve you in some way in your work. If you have a problem
which bothers you, submit it to them and see if they cannot
assist you. If they are not up in any given problem, they will
be honest enough to tell you so; but on most things they will
be able at once to give you expert advice. Do not consider it a
symptom of insanity, of imbecility, or of utter ignorance, if
every question you propound is not answered quite as you
desire, or as soon as you expect. You must know what a
wonderful science agriculture is. It is so manifold in its rami-
fications, it has such an immense number ‘of details, that it
requires a great deal of time to work them all out.. It may be

AGR.—3
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that your letter will raise some question that has never before
come to the attention of the agricultural scientists at the Col-
lege, but it will probably have come to the attention of some
professor or investigator elsewhere ; our men know the general
field of agricultural science and will bring all of its resources
to your aid at the earliest possible moment, if you will give
them the chance.

We want you to know, also, all about our different studies
and the divisions of our College year. Our fall term for our
regular College and secondary school students begins the latter
part of September. We push the opening on to that time, so
as to leave the boys at home as long as possible to help with
the fall work. When our fall term opens, we teach thirteen
weeks before Christmas. We have a mid-winter vacation
covering Christmas and New Year’s. OQOur student-body is
very diverse in its makeup. We have the Jew and the Gentile.
Some of our students are of one nationality and some of
another. Some wish to celebrate Christmas, some New
Year’s. As a public institution, we need to meet the wishes
and customs of the parents of all of our students so far as
possible in the matter of these holidays. After the mid-winter
vacation we have a term of twelve weeks. Then in the spring
we have a shorter term of eight weeks, and close our regular
college course about the middle of June, so as to leave as much
time as possible for the work of the boys at home during the
summer. e

Besides all the various means and objects of instruction
to which your attention has been directed, we have asked our-
selves what more we could do to be of benefit to the farmers
of the State, or to those who are engaged, or are desirous of
engaging, in any of its various industries. We have decided,
first, that we can be of increased assistance by offering a
winter school of short courses for practical men, — men who
could not, for one reason or another, think of coming to the
College for a year, or two years, much less for a four-years
course.

Accordingly, we are now offering at the College short
courses varying in length from twelve weeks to ten days. We
made a beginning in such work when we began the short course
in dairying several years ago. Experience proved that the
idea was a practical one, and we have since opened courses in
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pomology, and in the raising and care of poultry. This year
we have offered also thirty-three ten-day courses. So that
you can come to us for twelve weeks; or, if you cannot get
away for that length of time, you can come for six; or, if you
cannot come for six weeks, you can come for two or three ten-
day periods. If you cannot come for more than onec ten-day
period, we urge you to come for that.

Through our shortest courses we have been able to discover
and to encourage some excellent students. One young man in
particular the past year was first tried in a ten-day course, and
later was welcomed into a class with much older men in a longer
course, because he proved to have a good physique, good brain
fibre, and good power of application to study. He was asso-
ciated in his work with men twenty years old, and older,
though he was but seventeen.

In previous years we have had a kind of extension depart-
ment for guiding students at home in reading. We found,
however, that that kind of work did not pay. I do not know
but it pays elsewhere, but we found it did not pay with us.
Circles sometimes were formed, would write to us for books,
and on our telling them what books were available and setting
prices, they would get the books and pay for them; but they
would not read them. Sometimes a reading circle would per-
sistently carry through a course of reading, but such a circle
was the exception rather than the rule. It was a rare circle
that would read enough to get any real good out of such kind
of instruction as that. Finally we said to ourselves, “ This is
too distant. We cannot get close enough to these readers in
this way.”

With the establishment of our short courses, we have
adopted a new plan of helping home reading. When we find
persons who are interested in some subject, wish instruction in
it, but at the same time feel compelled to stay at home, we send
announcements of our ten-day courses and invite them to come
up to the College for ten-days work with the professors who
teach the subjects in which these persons are particularly in-
terested. We say to them, “ Come up and work in our library,
examine all the books you find bearing on your subjects, and
when you have made up your mind what books are going to be
of most real use to you, buy them and go home with them for
further study by yourselves.” Following this method, we
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feel confident that students in these short courses have been,
and will continue to be, greatly benefited.

These short courses are adapted, both to the practical needs
of poor men and women, and to the practical needs of those who
are well-to-do, — to the needs of all men or women who for one
reason or another cannot get away from home for more than ten
days at a time; for we have put the cost of these courses very
low, just the bare cost of living. Perhaps you have received
a copy of this year’s short course booklet. In case you have
failed to do so, I have a few copies here for distribution. It
will be a great favor if you will extend as widely as possible
knowledge of these advantages.

It will interest you to know that our dormitories, this year,
are absolutely full of longer course students. We could not ad-
mit another boy today without putting three in a room. We
could provide for three or four more girls in the girls’ dormitory.
We have one large room on the top floor of Agricultural Hall
which will not be needed this winter for a laboratory, and we are
going to fit that up with a ward of beds and try to accommodate
all comers for the Winter School. The room is light, the
windows are large, it can be well ventilated, and will make
fairly comfortable quarters. In the gymnasium of the girls’
dormitory we can put up cot beds and make comfortable a few
Winter School women.

This condition may be taken as a healthy symptom of the
good regard in which the College is now coming to be held.
When the legislature meets we must ask for a new dormitory to
accommodate a hundred students. Anything smaller than that
will not do. We had over forty additional students enter on the
opening of the fall term, most of them in the freshman class.
As a result of the new inducements which are being offered to
students who desire a scientific and practical education in our
long and in our short courses, we are having, and are going to
have, I am sure, a greatly increased number coming each year to
the College.

There is another thing that we thought we might do to
extend the benefits of the Institution. In one respect we stand
contrasted with all other colleges that are not land-grant col-
leges ; we have graduated very few people who have taken up
the work of teaching. Most of our graduates have gone, as they
ought to be expected to go, into the industries, that is, either
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into agriculture or into some other trade or business. We have
very few graduates teaching in Connecticut schools. If a Har-
vard man goes into a high school to teach, every boy that comes
to him to ask, “ Where shall I go to college,” will be told
“Why, to Harvard, of course!” And the Yale man will say,
“Go to Yale!” Why? Because the Harvard man knows
Harvard from the inside and is fully persuaded of its useful
and noble character, and the Yale man stands in the same po-
sition with regard to Yale. The Wesleyan man will send his
high school boy to Wesleyan every time, and the Trinity man
will send his inquirer to Trinity. The high schools as a whole,
therefore, act as feeders of the other colleges, but not of The
Connecticut Agricultural College. The teachers of our com-
mon schools, likewise, do not know or understand the special
kind of training which the Connecticut College gives, and the
result is we have few natural feeders anywhere, except among
a limited number of the farmers of the State and some of the
business men. It is no wonder, then, that the number of
students, up to the present time, has been no greater. It will
be a wonder, however, if the number of students does not in-
crease with the succeeding years faster than we shall be pre-
pared to provide accommodations for them. We have learned
at last, we think, how to get.into better connection with the
schools, our natural feeding constituency.

We said to ourselves on opening the Winter School, these
practical courses will assist us in bringing practical men to
the College, and when they go away they will talk with others
about the College and its advantages on all possible occasions.
We wanted those men to come in order that they might get all
the help they could for their own benefit. We hope now that
the farmers themselves, much more generally, will from year to
year come up to the College; because we feel that they will,
when they have had our help and thus satisfied themselves of
our real character, be more likely to succeed and to send us
their boys and girls. But when we thought, on the other hand,
of the great number of schools over the State with which we
stood in almost no immediate connection, we said to ourselves,
“There is our great chance! We will do two more things.
First, we will provide something which will benefit the teachers
themselves, and we will invite them to come to the College to
get it. Second, while they are at the College we will enable
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them to see for themselves what benefits we have to offer to
certain of the scholars that are passing through their schools.”
Accordingly, this last summer we started a Summer School in
Nature Study and Country Life. We were asked to put in
other things, but we resolutely said “ No, everybody’s atten-
tion shall be turned to out-of-door, country life and nature
study, with about equal reference to the practical and to the
beautiful things in nature.” The teachers came, thirty or
more. All attended most of the classes. Fully half attended
no fewer than ninety-nine exercises inside the four weeks.
We did not require any to take all the work, but those who did
take all were given a special diploma. Seventeen diplomas
were thus awarded.

In addition to the advantages of our College grade work,
our Winter School and our Summer School, we have now what
we call Supplementary Courses ; these are arranged so that they
will connect closely with the common schools, and provide
liberal, scientific, and practical instruction of secondary school
grade for boys and girls who have had a district or common
school education. )

In this we do not stand alone. In several of the larger
western states there is a movement to establish agricultural
schools in the different counties. Wisconsin, as your Presi-
dent has said, has lately taken a step in this direction. In a
recent number of the Rural New Yorker an interview with
President Schurman of Cornell has appeared, in which he holds
that the next thing to do in New York is to establish in each
county or judicial district schools of just this character. He
urges that these should be affiliated with the Agricultural Col-
lege of Cornell. And he recommends that the first school of
that kind be established at Cornell in immediate connection
with the university.

New York is a large State, our State is a little one. I do not
think we need more than one such school in Connecticut, but
I think our own experience demonstrates, and I think the judg-
ment and experience of other states demonstrate, that there is
a real field for such schools; and our College is the natural
place for the Connecticut school. This agricultural and me-
chanical school work we have introduced, calling it our Supple-
mentary Courses for boys and girls who have had a district or
common school education. It is designed both for those who
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have no high school in reach, and for those who do not want
to go to an ordinary classical high school, but would like to go
to a high school in agriculture and the mechanic arts. So
much for our labors and their objects.

In general, as an evidence of the value of land-grant college
education, permit me to read you a clipping which was sent me
. yesterday. This is a letter which was written by a farmer,
published first, it seems, in Wallace’s Farmer, and afterwards
copied into an Illinois paper. The clipping from the Illinois
paper is the one I hold in my hand.

“ For two years I have had a hired man who had graduated
from our Agricultural College. Some of my neighbors called
me a fool for paying the wages that he demanded, but I never
made a better investment. His knowledge was my lemon, and
Isqueezed it. I bought some books on farm chemistry, botany,
surveying, and horticulture, and took practical lessons of my
hired help in those studies.

“ My hired man honored his profession. In a few weeks
my boy, lately indifferent to farm work, tagged around at his
heels and begged to help him. My girl trailed after us with,
her botany. I stood speechless one summer day while she told
me what Ruskin said about the clouds. Her fingers were in a
book that had the hired man’s name on the fly-leaf. I looked
through it and showed it to my wife. She said if such culture
was agriculture she was glad her daughter was finding it out.

“ That summer we began war on insect pests by studying
entomology. My children went wild with enthusiasm, and col-
lected specimens under the hired man’s directions. Because
he was watching for a certain moth Will refused to go with
some other boys to the circus, though a year before he came
near running away to join the circus company. In his threat to
do so he had quoted the frequent utterance of a neighbor, ‘ A
farmer’s life is a dog’s life.” The life of my educated hired
man by its very contrast with a dog’s life had saved my boy.
Before the summer was over our children knew the birds, their
ways and haunts, from the bobolink to the owl. By October
they had set themselves to protecting quail and partridges.
Agricultural science had taught them that most birds are
farmers’ friends.

“I had tried to forecast the weather by a barometer, but
concluded that the instrument was too mercurial to be reliable;
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but Mr. Smith seemed to understand -its changes sufficiently
to keep our hay out of the way of long storms. His observa-
tion and mine were another example of the difference between
educated and uneducated eyes. ‘

“No new buildings were put up, but under Mr. Smith’s
directions I fixed over our barns and sheds until dryness, ven-
tilation, and convenience for cleaning were as good as in costly
structures.”

The land-grant college educated hired man, you see, is a -
good investment. He will save your money, and he will keep
the boys on the farm. We are asked constantly to recommend
men for poultry work, for dairying, and for general farm
superintendence. We have had more applications this year
than we could fill. We have had to return requests for help
in every one of those several departments, after having placed
all our available graduates. I want to tell you frankly, how-
ever, we got fooled in one case. We had an application for a
man, and we recommended a graduate who had already done
most excellent work in a certain department. We thought he

.would be a good all-round man, but he did not turn out to be
one. Naturally, you would suppose that that kind of thing
would not be calculated to recommend the Connecticut College.
But while we have had one such case, most of our graduates
have done remarkably well. And the man who in this case was

* disappointed still has such confidence in us that he has sent a
boy to us this winter for twelve ten-day courses, and is going to
pay his expenses ; because he thinks our institution is the place
to train such boys for practical work. In all instances, except-
ing the one mentioned, so far as I have been able to discover,
our men have given perfect satisfaction. The land-grant col-
lege graduate is in good demand.

One further thing, and I would not ask time for it if it were
not of such radical importance. It is this: I do not know
of another land-grant college that is so badly handicapped by
its location as is The Connecticut Agricultural College. I say
this in all sincerity and truth, and I say it without consultation
with our Board of Trustees or with our Faculty, — I want you
to understand that I say it on my own responsibility. I have
been told that a former president, Professor Koons, at one
time said that he thought the location was not all that could
be desired, and that there were men “ out after his scalp ” be-
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cause he ventured to do so. I do not know but there will be
people after my scalp. Be that as it may, I feel today in honor
bound, as head of our land-grant College, to tell you I believe
that its present location operates greatly to the disadvantage
of this institution. The location is objectionable because the
College cannot now be reached with anything like the ‘ease
that the other agricultural colleges can be reached, and thus,
as compared with them, is severely handicapped in its efforts
to be useful.

When a man is fully persuaded that the College is a good
place to send his boy, he will manage to get him there. Why,
a man could walk from Warren to the College, or from New
York, or from Providence. A man could get to the College
from the farthest corner of the State walking on his knees, if
it were necessary. The isolation of the College as a place for
students is not such an important factor, when once its ad-
vantages have come to be known and appreciated. The trouble
is that the ordinary means of making our advantages known
and appreciated are not now at hand. The College would ad-
vance much more rapidly if people could reach it more readily.
We would like to have every grange visit the College at least
once a year. We would like to have every farmer who is in-
terested in the advancement of his business frequently come
there. Qur agricultural experiments and methods should be
observed and their results noted by increasing numbers of
people. The results of the application of different manures and
fertilizers to grasses should be seen. One treatment brings
the grass up so high, and another treatment helps the grass up
higher, and so on. Our tests of the varied tillage of other
crops should be watched. In our present location we are
practically inaccessible to the mass of farmers.

What is the difference, for example, between our College
and the Michigan Agricultural College? One is this: The
Michigan College has a spur track from the railway which
runs right into the college grounds, and over which excursion
trains are brought to the heart of the campus. That is the
case with several of the land-grant colleges. No fewer than
thirty thousand people have been entertained in a single month
at one college because of easy railway communication. I
refer to the college at Guelph, Ontario. The railways in some
of our states encourage the land-grant colleges as good things.
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They look upon them as institutions which it is good policy to
build up, and they give the farmers almost free transportation
to visit them. They make special rates for the benefit of the
colleges, and they make them very low.

Now suppose, for example, our land-grant college were
located at Hartford, or in its immediate vicinity, where the elec-
tric cars from the steam railway stations could reach it in from
three to five, or even ten, minutes. How easy it would be for the
people from the eastern, northern, southern, or western part of
the State to get to the College. Many who now do not come
to the College at all could get there at least once a year. How
often, when you had an hour on your hands in Hartford, you
would jump on an electric car and come out to the College to
observe something that you wished to see, or to ask a question
of one of our specialists about some matter which bothered
you, or to see some cow, or new piece of apparatus. All of
this would have a distinct educational value, and be a great
pleasure and convenience to the farmers of the State. I cannot
emphasize this too strongly, for don’t you know that it is a
constant source of stimulation to a man engaged in your busi-
ness to have such opportunities? Why, it is one of the greatest
incentives both to a college and to its visitors to have this flow
of people back and forth. Many people by such a change of
location would be brought at once into inspiring contact with
the members of our Faculty, — many who now scarcely ever
see us. On the other hand, such an influx of visitors and in-
quirers would be a source of great inspiration to the members
of the Faculty. Besides coming to know more of the farmers
of the State, we should be able to come into contact with more
of the members of other educational institutions. Now we
scarcely ever see a member of the Yale Faculty, we scarcely
ever see a member of the Trinity Faculty, and if it were not be-
cause we have two members of the Wesleyan Faculty upon our
teaching and experimenting staffs we never should see any-
body from Wesleyan ; because, either they do not happen to be
coming our way, or, if they do happen to come our way, we are
so far to one side of their lines of travel that they do not take
the trouble to visit us.

Another thing: You must now charge yourselves with the
entire support of the institution in even the smallest necessi-
ties and conveniences. You must build houses for the Faculty,
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and you must provide dormitories and boarding clubs for all of
the students. You will soon need room for more than two
hundred and fifty students. By-and-by, certainly, even at
Storrs, you will have that number. Many of the students
will be in modest circumstances. But some of you are well-
to-do and would like to have your boys board at a better table
than we can afford to set at $2.75 a week, our present price.
If we were in the suburb of a city, you could have your boy
board at a good club or hotel. The Faculty could find such
apartments as their tastes and purses might lead them to
choose among the houses of private landlords. There are, in
short, so many things to be taken into account that I cannot
forbear to speak of the importance of a better location for the
College.

We have a good farm, good courses of study, dand a good
Faculty and Station Staff. What we need are a good farm,
good studies, and good instructors and investigators, located
where we can do with them the best educational work. We
have started with this ideal, — we want to see The Connecticut
Agricultural College not in a position to do merely passable
work in an up-hill situation, but in a position to do effective
work for scientific and practical farming and the other in-
dustries in the best of locations; we want to have you under-
stand that in this particular, as in others, we are hitching our
wagon to a star.

Whatever our location may be, however, there is one all-
important fact to be borne in mind, and with this I close. For
successfully carrying out the educational policy which this
report has chiefly been occupied with outlining, our land-grant
College ought in future steadily to have at least as good an
annual appropriation from the State as it now has from the
federal government.

The PresipENT. There are just a few minutes left. Have
" you any questions which you care to ask?

The SEcRETARY. While President Stimson was talking I
wanted to ask him if the disadvantages of city surroundings in
training boys for farm work would not more than offset the
advantages which the city life would offer? When you are
training boys for farm work you do not need too much or too
many of the attractions of city life.
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President StiMsoN. In reply I would like to ask the Sec-
retary if he doesn’t think it is a good thing for a farmer, once
in a while, to go to Hartford ?

The SEcreTArY. Yes, I do.

President StiMsoN. A lady in the western part of the
* State told me two or three years ago that she thought it was
the duty of every farmer who had no city near him to take
care that his boys and girls should go to a city to be trained,
after the most had been made of the educational advantages
provided at home. It undoubtedly does young people, as well
as older ones, good to go to Hartford occasionally. I was not
advocating a location at Hartford or near it, however, because
Hartford is a city. I was not thinking of it solely because I
think the boys ought to be taken to a city to be educated for
agriculture, — I think we have a splendid location now in
which to educate boys for farm life. Nor was I speaking of a
change of location because it is impossible for our Faculty to
do good work where we are, — we are doing good work now.
My reason for speaking was the conviction that it is important
to the farmers and other public spirited citizens of the State
that they have easy access to the College, so that the work and
value of the College may be better known to them and more
closely followed by them. A change of location would surely
justify itself in a very few years. As to a suburban location
for an agricultural college, I certainly have no doubt, Mr.
Secretary, I have no doubt at all, of the wisdom of locating
such a college near a city. The history of the Massachusetts
Agricultural College at Amherst is a case in point. I do not
know of an agricultural college that has done more for the
science of agriculture than that of Massachusetts. That col- -
lege is doing excellent work, and one great reason why it is
doing so well is found in its advantageous location. I have
been told that the Michigan Agricultural College has gained
very largely in students and in effective influence since the
electric car line and the spur track of the steam railway from
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Lansing came into the campus. The other strong agricultural
colleges with which I am acquainted are strong because of the
advantage they have in excellent locations. I do not know,
Mr. Secretary, of another agricultural college which enjoys an
isolation equal to that of the Connecticut College.

The SECReTARY. My objection was not to means of trans-
portation, or means of accessibility to the College. My objec-
tion was, that when you place boys of the age which you have
in charge in too close contact with many of the attractions of
city life you will find it difficult to educate them in an agri-
cultural line. They will too often become side-tracked and get
away from agriculture rather than grow up and develop in
agricultural lines. That is the objection I had. I certainly
feel that the Storrs College should be made more accessible
if possible, or the College of Agriculture should be made more
accessible to the farmers of the State of Connecticut and else-
where, not only for the benefit of the students but for the
benefit of the greater number of patrons of the College and
especially of the Faculty of the College.

President StimMsoN. I hardly agree that such a location
would result in educating the boys away from agriculture.

A MeMBErR. Don’t you think it would be bad for the disci-
pline of the school to have it near a city?

President StiMsoN. No, I think it would be an excellent
thing for our College discipline if our students could once in
a while be ruled and policed by the police and ordinary regula-
tions of a municipality, and not have to feel that they were
continually under the eye, more or less inquisitorial, of the
Faculty. I do not think such a location would, on the whole,
be bad for either the discipline or the morals of the students.
It is only rarely that a boy goes to pieces in college — in other
colleges, and I do not see why a land-grant college should be
considered an exception to the general rule. Trust your boys.
Trust them to control themselves, to go out now and then to
walk up and down the streets, to glance into the attractive shop
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windows, to touch elbows with and look into the faces of the
busy, enterprising metropolitan multitude. A boy in thus
going to town will work off a little of his surplus energy which
otherwise might result in mischief that would bring him up for
college discipline. It will be as refreshing for him as for you
to go to the city where there are objects of art and beauty —
where there are many things new to him to be secn, where
for example, there are better vegetables shown than he very
often sees on his own farm or even at the best agricultural
fair.

Sheer interest, interest frequently stimulated in the best
things, is an aid to good discipline. We hear it said that the
best things from the farm go to the city. They do. If you
want to find the best fruit and the best vegetables, you must go
to the city. It will do the boys good to go up the street and
see better vegetables than you have been in the habit of
growing, and to see how the city marketmen present their
objects for sale. I went down here (pointing to the right) to
a fair this last summer, on an invitation to address the people.
I found there an exhibition of poultry. A cockerel and a pullet
were put into a soap box that was so small that the cockerel
could not stand up to save his life, and the pullet was down
under his legs trying to look out; and the rest of the exhibit
was presented in scarcely more successful fashion. A boy
learns a good deal by contrast. In the cities, as a rule, all
agricultural products are presented for sale in excellent shape,
and I think the city object lessons in agriculture would justify
the location of an agricultural college within, or near the city
limits, since our formative years in agricultural education, as
elsewhere, are not the least important years of our lives.
Another thing: A suburban location would promote the dig-
nity of agriculture as a calling, and thus be an important aid to
good discipline. If you put your college away up on a hill in
a few wooden buildings, and say to your boy at the same time
that agriculture is the greatest and most glorious calling on
the face of the earth, do you think he will be convincingly im-
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pressed? What is it at Washington that makes you blush for
agriculture? Is it not that the buildings of the Department of
Agriculture stand out in such bold and unfavorable contrast
to the magnificent Congressional Library, the Capitol, and those
other neighboring government buildings so beautiful and so
full of dignity and honor? The first man you find in the
Agricultural Building that says anything about it will tell you,
“ By-and-by we are going to have an Agricultural Building that
will compare favorably with these others.” And no doubt that
prophecy will soon be finely fulfilled. Put your Federal and
State buildings devoted to agricultural science and practice in
the State of Connecticut near some central city, and make them
the kind of buildings that the citizens of the State will be proud
of, and I think you will do more than almost anything else can
do to increase in the minds of your boys a sense of the value,
attractiveness, and dignity of agriculture as a calling, and to
turn their minds and hearts to studiousness and good order.

We, as officers of the College, thank you for what we have
to work with; but, my dear ladies and gentlemen, we, as citi-
zens of Connecticut, want something far finer than we now
have, and we think that this is your due, the due of your boys
and girls, and our due.

The PresiDENT. There is one thing that I will ask Presi-
dent Stimson, and that is, if he doesn’t think there is a radical
defect and error in the way these boys and girls are started at
home relative to farm life and the farming industry? If he does
not believe that right there they may be taught and that it is
essential that they should have small duties, and be taught to
attend to them? I would not load upon a young boy what I
would upon a stalwart man. I would not put on a young colt
what I would put on an old horse, but I would have every boy
and girl of mine assume some responsibility right at home in
regard to some things, and then hold them to it. That is the
starting point. I do not care whether your school or college
is on a hill back from the railroads or in a city then. You are

\
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all right. You have something that will hold them. You may
talk as much as you please about the other thing, they will get
out if they are in the woods, somewhere. I believe in getting
them started with that grand principle of responsibility when
they are boys and girls. You get them started right and they
will be pretty apt to come out right.

Recess until 2 p. M.

AFTERNOON SESSION.

Tuespay, DEc. 9, 1902.

Convention called to order at 2.10 p. M., Vice-President
Seeley in the Chair.

The PresiDENT. If you have any questions will you please
deppsit them in the “ Question Box,” and we will try to answer
them, or tell you we cannot, — one of the two.

Mr. Mulford, who was to be the first speaker this afternoon,
telegraphs that his train is delayed by the storm but expects to
arrive within an hour. We will therefore allow him to ex-
change places with the speaker who was to follow him, and I
take pleasure in introducing Mr. F. H. Stoneburn, the poultry
expert of the Connecticut Agricultural College, who will now
address you.

THE FARMER AND THE HEN.

By Mr. F. H. STONEBURN,
Of the Connecticut Agricultural College.

Mr. Chairman, Members of the State Board of Agriculture,
Ladies and Gentlemen: When I received a request to appear
at this meeting to say a few words upon the subject of poultry
culture I think I experienced the sensations of the lady who,
after long years of waiting, finally received a proposal of mar-
riage. Upon her first opportunity she told her friends about
it, and one of them asked her to describe her feelings at the

/
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time. After a pause she replied, “ Well, I was somewhat
embarrassed but awfully tickled.” Mr. Chairman, I was some-
what embarrassed at having to address a body of men with the
wide experience in business and agriculture which you possess,
but I am awfully tickled to have an opportunity to say a few
words in behalf of the hen.

In taking up the subject of poultry-keeping today I shall
confine myself to its strictly practical aspect, laying aside all
else. As business men you desire the matter discussed from
a business standpoint. Can this industry stand and grow
upon a basis of pecuniary profit? I firmly believe that it can,
and I hope to present facts today which will lead you to think
that you have lost some opportunities if you have not taken
up this line of agricultural endeavor. I may fail to convince
you, but I hope to at least induce you to investigate the matter
more fully, for when a man lays aside any prejudices he may
entertain, and honestly seeks the truth regarding this great
industry, he will almost certainly become a convert to the gospel
of “ better poultry and more of it.” He will find that the busi-
ness is far from being free from all unpleasant features, and
that it is no “ get rich quick ” scheme, but he will also be con-
vinced that no other branch of animal husbandry offers as
many advantages.

An authority on poultry matters addressed the meeting of
this Board some two or three years ago, and in the course of
his remarks he said that this State annually imports eggs to
the value of one and a half million of dollars. So far as I
can ascertain this statement is founded upon fact, and has
never been questioned. Please understand this vast sum is
paid for eggs alone, and does not include the table poultry:
chickens, ducks, geese, and turkeys. Would it not be a de-
cidedly conservative estimate to say that the value of the latter
equals one-third of the eggs, or about a half million dollars? If
we admit this, we find there is a total of about two millions
of dollars which, each year, leaves this busy little State of
ours for products which we can and should produce at home.
Do you believe for an instant that the kind-hearted citizens of
our more strictly agricultural States are producing and ship-
ping these goods to us at a loss merely because we do not care
to produce them for ourselves? Hardly. They are growing
chickens and eggs because it pays them to do so. I am strongly

AGr.—4
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inclined to believe that a portion of this profit would be most
acceptable to most of the farmers of this State. Fortunately
they can have it if they wish it enough to try for it.

Every once in a little while Uncle Sam publishes a book
which affords some mighty interesting reading. The last
volume bears this title, “ Twelfth Census of the United States.”
From the agricultural statistics I wish to take a few figures
which may be somewhat instructive. We find that Connecti-
cut has 26,048 farms, and of these 23,064 reported poultry.
In 1899 these farms produced eggs to the value of $1,523,319
and stock valued at $984,207, which gives a grand total of
$2,507,526, or only a little over half what the State consumed,
being but a half million above the conservative estimate of the
poultry products imported. It is plain, therefore, if we are
to meet the demands of our own markets we must double the
amount of poultry kept in the State. Every year these 23,064
farms must each produce eggs and table birds to the value of
$85.00 more than at present. Now that does not look very
large, so we will state it in another way. Suppose 5,000 of
these farmers, about twenty per cent. of those now producing
poultry, should decide to meet this home demand. Each would
have to produce annually about $400 worth in excess of their
present output. Of course we must not lose sight of the fact
that we export somewhat to large neighboring markets like
Boston and New York, but I am sure that this proportion is
small, as the ruling prices at home compare very favorably with
quotations in the cities mentioned.

Now, of course, I do not anticipate that immediately 5,000
farmers will devote themselves to poultry keeping, but I am
happy to say that better days for the poultry industry are at
hand. We may all note an increased interest on the part of all
classes of people. This is not a touch of the unthinking “ hen
fever ” which swept over New England half a century ago,
but it’s a solid growth based upon common sense. Better stock
is kept; better methods practiced; products are marketed in
better shape. And the encouraging part of the whole thing
is that better prices prevail. I doubt if any of you can re-
member a year when the price of eggs has maintained the high
average of the year just closing. Consumption easily keeps
pace with production, and high-grade goods will always bring
remunerative prices.
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The earning power of a good hen is scarcely appreciated
by the average farmer. She seems to be too small to be worthy
of his attention excepting when her new laid eggs or toothsome
body appear as an offering to his appetite. Very often he
leaves the care of the birds to his good wife, and when she has
collected a suitable quantity of eggs he will suddenly remember
that he has to go to town, and that he may as well take along
the eggs and save her the trouble later. So he hitches up and
drives to the store, where he easily turns the eggs into cash,
which, in too many cases, he calmly pockets. Then he spends
the next half hour preaching upon the iniquity of capital in
oppressing labor.

I have stated that poultry-keeping is one of the most profit-
able forms of animal industry, and in confirmation of that
statement I wish to call your attention to a comparison with
another profitable specialty, — the dairy. Now please under-
stand that I have no quarrel with the dairy. I wish to state
emphatically that I believe the dairy profitable. It is a good
thing for the farmer and for the farm. But these two, the
dairy cow and the hen, are found upon almost all of cur farms,
and the majority of us are more or less familiar with both, so
a comparison will have greater weight than if I brought in
some less familiar line. Let us again consult the census re-
port.

On June 1, 1900, there were upon farms in this State
126,434 dairy cows. Since dairy animals are slow to mature,
and have a comparatively long period of usefulness, it is safe
to say that the number did not vary much from the preceding
year. Now, in 1899, these animals produced dairy products
to the total value of $7,090,188, and since this probably does
not include the calves we will estimate this, and add it in order
to be upon the safe side. Just to be liberal in the matter we
will assume that each of these cows produced a calf which at
birth ‘'was worth three dollars. You will admit that both the
price and number are stated too high. At these figures the
value of the calves would be $379,302, which, added to the
value of the products as before stated, gives a gross income of
$7,469,490 from the dairies of our State. Now what invest-
ment produced this amount of income? That depends upon the
average value of the dairy cows of our State. One well posted
man told me that he thought $40 would be about right, but
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again we will be charitable and put it at $35. At this price
then, the value of Connecticut’s dairy cows was $4,425,190.
From these figures we readily see that from each dollar in-
vested in dairy cows there was a gross return of $1.75. The
percentage of actual profit I cannot state. But now let us take
figures from the same unquestioned source and see if our hen
fares any better. On June I, 1900, there was found upon the
farms of our State poultry to the value of $644,050. This is
not an estimate, being the returned valuation. Considering
that at that season.of the year a large number of early hatched
birds must have been enumerated which would not be found
upon the 1st of January, it is safe to say that the value of breed-
ing birds upon farms in January, 1899, did not exceed
$600,000. In that year the total of eggs and young stock pro-
duced by these birds reached a value of $2,507,526, or a gross
return of over $4.00 for each dollar invested in stock. Taking
this ratio we find that $40 invested in a good cow returned $70,
while $40 invested in poultry returned $160. These figures are
somewhat surprising, but they become more so when we con-
sider other factors. It is needless to say to you that the items
of investment and labor determine largely the net profit. Upon
this basis, again, the poultry leads, as it will cost less to house
and care for $40 worth of hens than it will that $40 cow.
There are doubtless some other minor points which, if taken
into consideration, would affect this figure somewhat in one
way or the other, but in the main I am sure you will find that
they agree with our most reliable and unbiased authority.
Please bear in mind that this is not a comparison of the best
poultryman with the poorest dairyman, or the reverse, but it
embraces all the dairy cows and all the poultry upon farms in
Connecticut.

So to one taking a general view of the matter it would
seem that poultry-keeping offers a chance for a fair profit.
But let us go more into detail and find if actual experience
will demonstrate this to be true. Just consider one part of
the work of the poultry farmer, the production of eggs. Last
winter Cornell University ran a codperative experiment to
find the actual food cost of eggs as produced upon farms in the
State of New York. This experiment covered the months of
December, January, February, and March, which in that State
are winter months. In addition to the hens of the Experiment
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Station there were included the flocks of seven farmers in dif-
ferent parts of the State, the total number of hens and pullets
being 2,133. There were several varieties and all ages repre-
sented, so the work was carried on under a wide range of con-
ditions. The actual work was done by the owners of the
fowls, and no restraint was placed upon them as to the manner
in which the birds were to be fed and managed. They were
simply instructed to go ahead and produce eggs, reporting each
week the number of eggs produced and the kind and amount of
food used. The eggs were credited at New York current
quotations while the food was charged at market rates. The
result makes the hen-crank smile. These 2,133 birds under
different systems of feeding and management produced eggs
which were worth an average of $0.283 for $0.163 per dozen.
This shows a profit approaching 100 per cent. over food cost.
Notice that this was the average. As might be expected, some
flocks were better managed than others and gave better results.
One flock of 150 pullets produced eggs at $0.087 per dozen, a
profit of about 250 per cent. That was better than shares in a
producing oil well, and so you see it is possible to beat the
oilmen right upon your rocky hillsides.

Of the twelve flocks represented in this test only one
flock ate its head off and failed to produce eggs enough to pay
for its food. This was a flock of 26 yearling and two-year old
hens, which we all know are not winter layers. But these 26
birds cut very small figure when we consider that the total
number in the test was 2,133. Only a little over one per cent.,
you see. Can you point out to me any other form of live
stock which has but one dead head in every hundred?

The best records were made by early hatched pullets that
began laying in the fall and kept at it all winter. The flock
before mentioned as having produced eggs at a low cost
showed a profit of $0.621 per hen for the four months. Five
hundred birds of this kind could be cared for by one man, and
in the four cold months when other farm work was light they
would produce the comfortable profit of $310.50 from the sale
of eggs alone at current market rates. And this, too, in the
face of the extremely high price of grain which prevailed last
winter. At the present time eggs are as high or higher than
they were last year, while grain is much lower. Last Saturday
I called up a grain dealer and got quotations on all kinds of
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feed, and just for my own satisfaction I figured out what those
same birds would have made with grain at its present price.
I found it would make a difference of $0.0728 per hen; there-
fore, our flock of five hundred would show a profit over food
cost of $346.90 during the four winter months. But I happen
to know that some of these men do not sell their eggs at
market rates, but place them with select trade at four to eight
cents premium above highest quotations, so in these cases at
least the actual profit was greatly in excess of the amount
shown. There is no secret about this extra price. If you have
a regular supply of choice goods you can secure it also.

Now, gentlemen, and ladies, too, what these New York
farmers have done, and are doing, you can do also, but you
cannot do it unless you meet the necessary conditions. If you
are willing to think and work, to accept set-backs as necessary
lessons, willing to give this line the same attention you bestow
upon your fruits, your dairy, or your field crops, you will reap
your share of the profit and thank a kind Providence for creat-
ing the hen. .

But my subject particularly mentions the farmer in con-
nection with poultry. That is because the farmer is the
proper person to keep poultry successfully. He has the con-
ditions which will make for success in the poultry business.
Many of us think that the bulk of our poultry products come
from special poultry farms, farms where the poultry products
are the chief money crop ; but this is far from being the actual
fact. The product of these farms is not a drop in the bucket.
The out-and-out hen man, the fancier and breeder, may help
the industry by creating new breeds to meet particular needs,
or by perfecting strains of existing breeds, but they cannot meet
the demands of the open market. You farmers must do this,
and there are several reasons why it is to your advantage to
do it.

To begin with, you already have the land, and more or less
in the line of buildings. Therefore, you can make a very fair
start with but slight expenditure, because these two items
usually take the greater part of the necessary investment.
Then, too, most of you have more or less in the line of waste
products and by-products upon your farm, and you will find
the hen a capital little machine to turn these into salable
goods. The sprouted grain, the scraps from your table, the
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clover chaff, the skim milk, the waste parts of the animals you
slaughter, your cull fruit and inferior vegetables, yes, even the
insects which prey upon your crops, are by her matchless
chemistry transformed into gold, or what is as good as gold,
the egg.

Another pleasant feature of this line is that it will permit
you to utilize labor which is not available in other farm
operations. Does your dairy require that you keep more help
than you otherwise would on account of the single operation
of milking? Put the spare time into poultry work. With but
little trouble you can rear a few turkeys and ducks to use upon
special occasions, with plenty of plump chickens to fill in be-
tween them. As for eggs there is scarcely a meal at which
they will not work in to good advantage. Many of you are so
situated that you cannot always secure a supply of fresh meat,
and possibly you worry along on a diet of salt pork. It is im-
possible for you to step out and slice off a sufficient quantity of
steak from a beef animal and leave the balance until it is
wanted, but you can kill a duck or chicken and have a satis-
factory meal with no waste. In this respect, at least, the ad-
vantage of size is with the poultry.

I fear I have taken up so much time with the “ why ” of
poultry-keeping upon the farm that I will not be able to give
the “ how ” the attention it deserves. However, some few
points are so prominent that I will briefly touch upon them.

If you decide to give a part of your time to this work you
will find it wise to gain as much information as you can con-
cerning it. Send for the bulletins of our Department of Agri-
culture and Experiment Stations, and study them. Get one
or two of our best poultry books, and read them carefully.
Take one or more of our leading poultry journals and study
each issue, gathering all the hard facts you can. Thus you
will make yourself well acquainted with the theory of poultry
keeping, and you will then be ready to adapt these theories to
meet your own conditions. Remember that your own farm
presents separate problems from any other, and that it is up to
you to solve them.

If you have carefully weighed what you have read and
observed, doubtless you will decide to keep nothing but pure
bred stock. The reasons are not hard to find. One of the
most important is that you will undoubtedly give better care
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to a flock of fine birds than you will to a lot of culls. You
will experience a sense of pride and satisfaction in the owner-
ship of well-bred fowls, and you will give them more attention.
Many a man has been made a poultryman because, in some
manner, he obtained possession of some really good birds.
Now, I fear that too many of us keep hens about as one man
kept a pig. He had the animal in his possession so long that
finally a neighbor asked him why he didn’t kill it. “Kill it,”
he replied, “ what for? I've got to keep a pig and I don’t
know why it shouldn’t be this one as well as any other.” Get
rid of the old patchwork flock and get good birds of one
variety. You will find it easier to profitably handle a uniform
flock than one containing specimens of several types. You
do not feed and care for your roadster as you do for your draft
animals, and you will find that the treatment which exactly
suits the Leghorn will not do for the Brahma at all. Further,
your flock of fine birds will give you a uniform product ; eggs
alike in color and size, and dressed stock in shape and weight.
This means bigger profits, as uniform lots command the best
prices. And you must not overlook another source of profit
from your thoroughbreds which your mongrels cannot give
you. I refer to the sale of eggs for hatching and breeding
stock. You will not, of course, get the high prices secured by
the leading fanciers, but you will find that many of your
neighbors will pay you a good advance over market prices in
order to get your stock. '

Now, when I refer to thoroughbred birds I do not mean the
high-priced show birds. For your purpose the color of a
feather or two, or an extra point on the comb, will not make
much difference. If you can get all the “frills” with real
practical worth, well and good. It can be done. For instance,
breeders of one of our leading varieties still delight to tell how a
fancier took a fall’out of a critic who remarked that this man’s
birds were bred for show only. He had two beautiful pullets
that were full sisters, and these he entered in the big Boston
show, one in the open class for pullets of that variety and one
in the dressed poultry section. He won first prize on each
bird, thus proving most decidedly that it is possible to breed
show birds with some practical value. Sometimes, however,
you will get hold of stock which has been bred strictly for the
show-rooms, with health, vitality, production, all disregarded.
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Such birds will disappoint you. But'we have many breeders
who are producing business stock, so you need have no trouble
on that score. If you are afraid to purchase pure stock you
can, at least, head your present flock with a male of some of our
standard varieties, and by careful selection of the young stock
secure a fairly uniform flock. But be sure to use a pure male
each year or your flock will go back.

What particular breed to use is a question to be answered by
each individual. Get the breed you like, but be sure to like
the breed that meets the requirements of your market. In
other words, if your customers demand eggs with brown shells
it would be folly to serve them with white shells; while, if
they demand a bird with yellow skin and legs it would not be
good business policy to try to educate them to using white
skin and dark legs. It would cost you too much time and
money to do this. As a general proposition it would be safe
to say that for the production of white eggs the Leghorns lead,
the single comb white being the favorite. For brown eggs any
of the Plymouth Rocks or Wyandottes will please you. For
market birds white plumage is to be preferred, for white birds
are free from the ugly black pin feathers which are found in
those of dark color.

The question of housing is one which is ever being raised
and never settled. The columns of our poultry papers teem
with plans and specifications of structures, ranging from the
single board half muslin affair to the building with brick walls
and steam heat. Again, your own conditions must determine
how you shall care for your birds in this respect. The shelter
you have, the lay of the land, the amount of snow you must
contend with, all bear upon the matter. For instance, in
eastern Rhode Island, a region of comparatively mild winters
and light snow fall, the colony plan is much in evidence. Here
great numbers of small houses, say about eight by ten in size,
are scattered all over the farm. But in the northern part of
New England, with long and severe winters, and heavy snow
fall, the long house would answer better because of the great
amount of labor required to attend to the widely separated
flocks when there is much snow upon the ground. But all
poultry houses, no matter what particular form, should have
several things in common. For the comfort of the birds they
should be dry, free from draughts, sunny, and fairly warm.
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For the comfort of the “poultryman, and the economical con-
duct of the business, they should be convenient. It is generally
admitted that a house which may be opened up to the sun and
air, when conditions favor, is the best for the health of the
stock, and therefore, for the production of eggs. I refer to the
so-called scratching-shed and scratching-pen houses. There
are many types, but each has a protected room with movable
front, which is thrown open on fair days, permitting the birds
to exercise in the open air and unobstructed sunshine. In bad
weather these fronts are left in place, thus keeping the exercis-
ing-room comfortable. Then there is a comparatively small
and tight roosting room where the birds may sleep in comfort
during cold nights, the heat of their bodies serving to keep
the room warm. You will note that this system equalizes
the temperature. I do not think that a reasonable amount of
cold will do the birds any harm. It is the great variation
between the day and night temperatures in the ordinary hen-
house which causes most of the trouble. This variation is
most noticeable in structures with a large amount of glass.
Such a building will become very warm during the sunny
winter days and correspondingly cold at night, due to the rapid
radiation of heat through the large glass surface. If any of
you have houses of this kind you will find that thev will be
decidedly more comfortable if curtains are placed before the
windows at night to prevent this radiation of heat gathered
during the day.

The furnishings of the house should be simple, and it is
best to make them movable, so they may be readily taken outside
and cleaned in case they become infested with lice. For the
mash-feed supply a simple trough, long enough to accommo-
date all of the birds without crowding. The water-dish may be
a simple tub or pail, set, if possible, where no dirt can get into it.
One of the regular poultry fountains is desirable on account of
the latter consideration. The roosts should be placed in the
warmest part of the house. Under them, for the sake of
cleanliness and convenience, should be a dropping-board.” With
the dropping-board elevated eighteen inches from the floor
a secluded place is made in which the nests may be placed to
good advantage. A hopper for grit and shells and an elevated
coop for broodies and surplus males, and your house is com-
plete.
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Let the buildings be located, if possible, so that the work
in them can be attended to with the smallest possible effort.
The labor item is one of the heaviest expenses upon a poultry
farm, and it pays to reduce it- as far as possible by con-
venient location and arrangement. It will take about so many
pounds of grain to produce a pound of chicken or a dozen
eggs, so you must save on the labor bills. Convenient loca-
tion often means that extra care in bad weather which will
fill the egg basket; care which will not be given in too many
cases if inconvenient conditions prevail. Make your house
large enough for the flock, or else the flock small enough for
the house. You will be better satisfied when you strike your
balance at the close of the year’s work. Overcrowding means
trouble and loss. In scratching shed-houses six to eight square
feet of floor space per hen will give satisfactory results. In
closed front-houses allow a little more space per bird. The
yards should be of generous size, if possible large enough to
have growing grass in them constantly. In a small yard the
fowls will clean out every particle of green growth. Growing
grass keeps the soil sweeter, and affords a constant supply of
green food to which the birds may help themselves.

But if we have fulfilled all the conditions just mentioned
we are likely to fail to secure the early eggs, the profitable
kind, unless we have stock which has been reared with this
object in view. It is the early hatched pullets which begin
to lay in October or early November and keep it up all winter.
But they must not be hatched too early, mind you, for such are
likely to go into molt in the early winter. For the American
varieties the best hatching time is from the 2oth of March to
the 2oth of April. Hatch the chicks between these dates and
then keep them healthy and growing, and you will find that
they will come to laying maturity in the fall. If you have had
pullets laying in the preceding fall you will experience no
trouble in getting them to set by the first of March. The
reverse also holds, that birds which begin to lay late will also
set late. But thanks to the modern incubator and brooder we
are quite independent of biddy’s whims, and we may hatch
and rear our chicks any time we choose. The quality of stock
reared artificially compares very favorably with that raised
by natural methods.

" The feeding of the chicks requires close attention. For
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the first twenty-four to thirty-six hours they need nothing in
the line of food, and are better without it. In fact, some
poultrymen feed nothing for the first three days, but I cannot
bring myself to adopt this system. I formerly fed at first
rolled oats and what is usually termed “ Johnny cake,” includ-
ing in the latter some bran with the corn meal. Infertile eggs
are worked into it, and the whole mixed with skim milk. After
a day or two a little millet seed and finely cracked corn and
wheat were added in small quantities, increasing these grains as
the chicks grew. Plenty of fine grit and oyster shells were
supplied from the first. If convenient, we often fed some
liver, thoroughly cooked and chopped. After two or three
weeks one meal per day of mash was given, increasing this as
rapidly as the chicks would stand it until about one-half the
total feed was in this form. This mash should be mixed with
milk whenever possible, and fed in a crumbly, never sloppy con-
dition. A very simple and satisfactory mash consists of two
parts bran, one part corn meal, one part ground oats. After a
few days of this feeding a small amount of beef scrap may be
added, increasing the proportion as the chicks seem able to
stand it. For the first five or six weeks the little fellows
shauld be fed five times per day, but after they are able to shift
for themselves three feeds per day will do very well. In ad-
dition to the mash let them have cracked corn, wheat, buck-
wheat, and occasionally oats, soaking the latter on account
of the tough hulls. We have now discarded the Johnny-
cake rolled-oat feed for something more convenient. We use
one of the well-known “ Chick foods ” which is prepared for
this special purpose. This food is always fed dry, and contains
finely cracked corn, wheat, and peas, millet seed, chopped oats,
beef scrap, charcoal, oyster shells, and grit. It is not expen-
sive, is handy to feed, and the chicks like it and thrive upon it.
Otherwise our system is unchanged. It is not necessary to add
that there should be a constant supply of green food and fresh
water. -

As soon as weaned the chicks are placed in small roosting
coops, twenty-five in a coop, and these are scattered around
the place so the youngsters may have a chance to rustle around
and develop strong vigorous bodies. Plenty of shade is
necessary all the time, and the coops must be kept clean.
As soon as it is possible to distinguish the sexes it is best
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to separate the cockerels from the pullets. Let the latter have
as much range as possible, but the cockerels, excepting those
intended for breeders, may be placed in comparatively small
yards and fed all they will stand. Market them as soon as
they can be fitted.

Early in the fall get the pullets into their winter quarters
and then do all you can to start them laying. I do not mean
by the use of stimulants, but by good care and feeding. The
feeding is particularly important just at this time. It takes
some little experience to become a good feeder. Interest and
constant watchfulness of little things are necessary.

There are lots of poultrymen who advocate the feeding of
dry grain exclusively, but I personally can secure better results
from giving about half the feed in the form of mash. This
mash may contain a great variety of grain, vegetables, meat,
clover, lawn clippings, table scraps, etc., etc. I prefer to
cook it by steam if possible, and if not, to at least mix it with
hot water. A simple mash which can easily be made up on any
farm is the one I just gave,—2 parts bran, 1 part cornmeal,
I part ground oats. Add a small amount of middlings, fifteen
per cent. beef scrap, and about one-fourth of the bulk vegetables
or clover. Whenever possible to secure it it will pay to use
skim milk to mix it with. But be sure to feed it crumbly and
not, wet. For the other grain food use cracked corn, oats,
wheat, barley, and buckwheat. The relative amounts may be
determined largely by the market value of each.

When to feed is another point to consider. We have all
heard of the hot morning mash which will surely fill the egg
basket. Now, a large number of our practical men do not
feed a mash at all in the morning, but supply this meal in the
afternoon. The reason for this is, that if you give a hen at
one meal what mash she should have for the day, and do this
in the morning, you will find that she will gorge herself and
act lazy all the rest of the forenoon. As the hustling hen is
the producer we endeavor to induce exercise by feeding the
whole grain in the morning, throwing it into several inches
of straw and leaves upon the floor. As a result, the hens are
busy scratching in this litter a good share of the day, thus
keeping warm and happy regardless of the weather. Late in
the afternoon they are given all the mash they will eat, re-
tiring to their roosts with full crops. This system offers
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many advantages to the farmer. We all know that upon the
farm the morning hours are crowded full of duties, each one of
which seems to require immediate attention. If a part of this
work can be pushed over for a few hours it will lighten the
load very materially. Do it this way. Discard the morning
mash idea and feed the hens as I have indicated, throwing the
morning grain in the litter when closing up at night. In the
morning just a glance is needed to assure yourself that all is
well, and you can go on with your other work knowing that
for some time your birds will be all right. Don't neglect
green food; provide plenty of grit and oyster shells; keep
yards and houses clean ; fight lice all the time. In short, keep
the birds healthy and comfortable and they will well repay you
for the time and effort bestowed upon them. As these pullets
go into moult select a few of the best for the next year’s
breeders and put the rest upon the market. Then again fill
up the houses with early pullets, and look to them for your
supply of winter eggs.

This is, of course, but the faintest outline of the methods
to pursue to reach success in this one branch of poultry-keep-
ing — egg production. I will not go further into detail, as the
discussion will doubtless bring out the points upon which your
minds are not clear. I thank you for your attention.

DISCUSSION.

The PresiDENT. Now there is a chance for anybody who
wishes to ask questions. Mr. Stoneburn is chock-full of infor-
mation on this subject.

There is one question I want to ask him. He spoke about
getting rid of the young cockerels that you did not want to keep.
Have you ever had one of these stuffing machines?

Mr. SToNEBURN. I hope to have some experience on that,
and I can tell you better about that a little bit later. From all the
information I have been able to get, the chicken that has been
well filled, with the body plump up with good soft mash, they
tell me it’s about as good eating as you can get.

The PrespENT. It’s rather an unnatural operation, and an
unhealthy one for the fowl, isn’t it? I should think it would
be to force fat in that way.
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Mr. STONEBURN. You will have to ask a veterinary whether
forced fat is unhealthy or not. I don’t know.

A MeMBER. That is not much like the fellow who said if his
hens kept on eating their own eggs before long they would be
self-supporting.

The PresiDENT. I do not think there are a great many
that do that.

Mr. StoNEBURN. Yes, and they are not self-supporting,
either. I believe some experiments have been tried which show
that the cooked food is more easily digestible, but for ordinary
use on the farm I am much in favor of the mixture I recom-
mended, 2 parts bran, 1 part of ground oats. Add a small
amount of middlings, fifteen per cent. of beef scrap, and about
one-fourth the bulk of vegetables or clover. You want to take
your clover hay and cut it up in quarter-inch lengths. Have a
clean place upon the floor and throw down all your hay there,
and you will find there will be about a bushel or so of heads.
You can supply a part of the green food in this way, and when
it's mixed in with the mash you have got something which will
help very decidedly to fill the egg basket. We feed it mixed
sometimes.

Mr. Pratt. You spoke about oats. Do you refer to oats
in the hull?

Mr. StoNEBURN. That is what we use. You will find you
will have to pay a good price for the hulled oats. While-I like
the hulled oats for the little fellows for chickens it is not
necessary.

A MEeMBER. The gentleman said something about the use
of an incubator.

Mr. SToNEBURN. One gentlemen asked me about the incu-
bator when I came in. We have used several different types,
and, of course, there is considerable choice in them, but we have
had very fair success and have prodirced considerable stock.

Mr. Prart. What percentage of your eggs do you gen-
erally hatch out in that way? I mean of the eggs you place in
the machine ?
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Mr. StoNEBURN. That depends largely on the eggs you
put in. One of the greatest considesations to look out for in
regard to that is the care of the breeding stock. You have
got to be careful to get fertile eggs. It’s easier to get a chick
out of a fertile egg than out of one that isn’t. (Laughter.)
In other words, you can hatch fertile eggs. I have hatched
all the way from nothing up to a hundred per cent.,, but
I would say that, on the whole, with a good incubator properly
run you will have anywhere from sixty to eighty-five per cent.
of your fertile eggs hatch out.

QuesTION. Have you ever had the experience of finding
fifty or sixty per cent., or a good big part of them, that did not
come from the shell ? '

Mr. StoNEBURN. That is a question of artificial incuba-
tion. We have got to work the thing out practically. There
are many things which have got to be taken into consideration
and which may bring about such a result. One man will say
they couldn’t break through the shells, and another man will
say that you supplied too much moisture, and another will say
something else. So it’s hard to tell. In running an incubator,
as I have said before, it will be proper to run it exactly as the
instructions which accompany the machine tell you. In other
words, if I were buying an incubator I would not buy it unless
the manufacturer would guarantee it to do satisfactory work.
If the machine does not do satisfactory work then you can
return it. If the manufacturer said to me to run it at a tem-
perature of 110, and I knew 110 was fatal, I would run it, and
then if he spoiled my eggs he would have to settle.

QuestioN. What incubator do you use?

Mr. StoNEBURN. I do not like to advertise anybody's
make. There are a number of good machines.

QuestioN. Do you think it’s necessary to have the tem-
perature uniform at all times?

Mr. SToNEBURN. Yes and no. I would not absolutely say
no. I do not think that an egg in the middle of the tray has
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exactly the same temperature as the one outside a little way,
but it’s practically uniform. Of course, when you turn your
eggs you will see to it that the eggs at the outside are brought
to the middle.

A MeEMBER. We tried to run an incubator at 103 and 1024,
but when we have come to take out the eggs in the morning we
have found them nearly cold. The thermometer runs down to
85 or go. When we put them back, by the time the ther-
mometer gets back to 103 we are ready to take them out and
turn them again. Now, is that the proper course to pursue?

Mr. SToNEBURN. I never experienced anything like that.
I am not quite sure whether the machine does not furnish heat
enough, or whether your regulator is right. You mean to say,
if you get your eggs out and then put them back into the
machine the thermometer or the temperature will run down?
You mean to say it will not get back to 103 until twelve hours
later? .

A MEewmBER. I do not mean to say quite that, but I mean
to say it takes a long time for it to get back. We have fol-
lowed the directions, but we have always noticed that it takes
the incubator some time to get back to that temperature.
Unless we turn up the heat it will take the incubator much
longer to get back. Now, should we turn up the heat in order
to bring it back to 103?

Mr. SToNEBURN. I cannot understand it. I have never
experienced any difficulty that way. Are you sure that your
thermometer is quite active?

MeMBER. Why, no, I am not sure of that.

A MeumBER. I noticed when I was at the college that you
had there a chart showing the condition of the egg on each day
of incubation. Now, where can we get one of those? Can we
get them at the college?

Mr. StoNEBURN. That chart is something which I ob-
tained. It is what is called Gamble’s Chart. It shows the
embryo in the different stages, and it shows the amount of air
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space in the egg and so on. You take your egg-tester and test
your eggs on different days to see how much they dry down.
Now, if that is uniform, we should expect to get a chart that
was accurate, but if it’s not, then you can get only the average.
They have got some very advanced notions in this respect, but
I have never paid a great deal of attention to it. I want to see-
the germ in the egg.

QuEesTioN. How soon do you test them?

Mr. StoNEBURN. For a white-shelled egg sometimes in
five days. I have seen the embyro in four with the acetylene
gas lamp. For the brown-shelled egg in from seven to eight.
The sooner you test your eggs the better you are off. If the
testing is done early those eggs are perfectly good to use. A
perfectly clear egg is one which has not been fertilized, and
with the right light you can very easily tell them. We test them
then, and then take it again usually along the middle so as to
throw out any dead eggs, and then just before they hatch.
We do this for the reason that we do not care to have the
smell in the machine for one thing, and we want the chicks
in the machine to have all the room possible.

QuestioN. How long do you cool usually.?

Mr. SToNEBURN. We do not cool a very great deal except-
ing in the summer. This time of year I would not do very
much of it. Different machines will give you different con-
ditions to face as to that, but we do not think it is necessary to
cool the eggs as much as you would do under other conditions.
We run the machine up to June, and along that time of year
when the thermometer begins to run up pretty well we leave
the eggs out quite a little while. As to the time, you have
got to learn it from experience. All these little things are
things which you have got to get from experience. You
cannot figure them out in advance. The poultry business is a
business for which it is pretty hard to give a rule or definite
information on these little points which will fit all cases.

QuestioN. What do you consider the most important
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point in having good success in raising and hatching chickens
in the incubator? .

Mr. StoNeBURN. To get good fertile eggs every time. If
you get fertile eggs you can get chickens. I do not think it
would pay you to try to hatch many chickens from eggs from
pullets that began laying in October or November and that
have been at it all winter. Take the yearling hen. Let them
go along naturally. Take the best of your pullets of the pre-
ceding year, and along about the first of January or the middle,
mate them up with good vigorous cockerels, and then when
your birds begin to lay you will find that practically all of the
eggs will be fertilee That was particularly impressed upon
me last year. We had several pens of Barred Plymouth Rocks,
and in testing the eggs I noticed that one pen in particular
showed practically every egg fertile, and I said to one of the
young men that was working on the place, “ What does this
mean?” “ Well,” he says, “ you know they did not lay very
late, and they have just commenced again about now.” That
was the secret of it. They had not exhausted their vitality.
One breeder that I have in mind never pretends to get eggs
from yearling hens in the winter time. He keeps his pullets in
the houses and does not keep the male with them at all. All
the eggs he sells are from yearling stock.

QuesTtioN. Do you think that these pullets kept in that
way are more apt to give you fertile eggs when they begin to
lay?

Mr. SToNEBURN. Yes, sir. We do this: we select a bird.
You will soon get your eye on one of these pullets of good
form and build, and then we take her and put a leg band on her.
In that way pick out some more, and presently we have got
enough selected. Put them somewhere, and let them range
around and they will get into the very best of health. Then
feed them well, and when they begin to lay you can get eggs
that are reasonably worth while.

I happened to be down at the Rhode Island Experiment
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Station two winters. They had some finely bred birds of
practically all varieties. In one pen there was a little scrub
Rhode Island Red hen that they happened to save because she
had a brood of chickens. And one day they found her in the
nest. She was laying, and that old hen laid about 220 eggs
that year. Now, I am not advocating scrub stock, but that is
what that hen did. _ '

The PRESIDENT. And is that a sample of what can be done
right along?

Mr. StoNEBURN. No, I guess not.

QuestioN. Did you ever know a hen to lay two imper-
fect eggs in one day?

Mr. StoNEBURN. I have never seen it, but I have heard
of two or three cases of that kind.

Mr. PLatr. What do I understand you to mean by that
Rhode Island Red hen being a scrub hen?

Mr. StoNEBURN. The Rhode Island Red is a bird which is
probably made up by a cross of the Game male with a Buff
Cochin hen. They are a good bird for the egg farmer. They
are a red bird, and lay lots of eggs. They lay little brown
eggs. They are all right in that respect, but unfortunately they
will not breed true to color. If you had a hundred of them the
chances are you would have a hundred different colors. This
one was a particularly poor colored one. She was a scrub.
She was not a bird you would think much of except to send to .
the pot, and she was not worth much for that.

The PresipENT. There is one thing, in the light of what
you have been telling us, that I would like to ask about. It
has been my experience that one of my hens would steal a
nest off by herself, lay a nest full of eggs, hatch out her
chickens, and I have found time after time that every one of
those eggs would hatch. Those chickens would range around
with the hen, and they would not get all the grains and things
you have been telling us about, for all the grain they would
get would be a little rye they would find around the place.
And they have done the best of any chickens I ever had.
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Mr. StoNEBURN. Did they always hatch every egg?

The PresipENT. I never found a nest out in the field that
I can remember but I found that every egg had been hatched
out.

Mr. StoNEBURN. Nor how many birds had stolen in and
laid in that nest you do not know ? -

The PresipENT. I don’t know that. The nest would be
off by itself, away from the other fowls entirely.

Mr. StoNEBURN. Well, one of the reasons why those eggs
hatched well was this: They were all laid probably by one
bird, and were uniform. If one would hatch, the chances were
that under the same conditions a good proportion of the whole
would hatch because they were all probably produced under
the same conditions. Most always in getting a setting of eggs
a man will go into his house and pick up thirteen eggs. They
have come from several hens. They are of various sizes. The
conditions are different. The probability is in that case you
speak of, if one or two of those eggs had failed to hatch the
greater part or the whole of them would have failed, and that
would have been more liable to be so if several hens had laid
in that nest.

The PresipENT. Well, why should those chickens do so
well on that rye? They picked up some seed, and everything
of that kind, but all the grain they got was a little rye. I
can’t understand why they should do so well. There must be
some reason for it.

Mr. StoNEBURN. What did you feed your other chickens
that you are comparing these with?

The PresipENT. Nothing. They ran out around and
picked up their living, with a few scraps, or something of that
kind. There was plenty around the buildings there. We did
not make a specialty of the poultry business, but we have re-
marked often that the hen that went off that way and stole her
nest and brought up her brood that way would raise the best
chickens. Now, what I want to know is, was the feed better
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adapted to them, or what was it? They grew up better and
quicker than the others, and yet all they got was a little rye.

Mr. StoNEBURN. I do not care very much for rye for
chicken food. I can use other things for less money and better
results. We used to grow considerable of it, tie it up, fasten
it in the house, and let the hens thresh it out. A small amount
of rye is all right. I believe it pays to feed a variety of grain.
It doesn’t cost you any more to feed a little wheat, corn, barley,
or buckwheat, and your results will be better.

QuestioN. What is the Experiment Station going to do
with the poultry work?

Mr. SToNeEBURN. The Experiment Station has taken up
one or two lines. At present we are running an experiment
with ducks. It has been thought that the average farmer
cannot afford to keep ducks; that the money in ducks was not
in keeping a few upon the farm but in making a specialty of it.
I believe that is true in a broad sense, but I believe further
that it will pay every farmer to have a flock of ducks on the
place. We are making some little investigation as regards the
markets ; the best way of marketing the birds and what the
market demands. We hope to publish a bulletin before long
on that.

At the present time there is a good deal of interest in
breeding squabs for market. We have begun to make arrange-
ments for some comprehensive experiments on that. There is
really at present no reliable data to go by. Most of this at
present you must gather from the fellow who has got breed- °
ing stock to sell. While he may not tell an exact untruth he
can stretch things if he wants to. I believe there is a good
opening to the man who will devote himself to that line, as our
game birds are getting very scarce. It is becoming practically
impossible to get quail, and squab one month of age is now
served on hotel tables and to a certain extent takes the place of
game birds. This specialty will pay well, I believe.

At the College the work of the Poultry Department is this:
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We have a boarding-hall where board is supplied at $2.25 per
week, and one of our objects is to supply this table. Another
is to afford birds for instruction, and the main points of
poultry-keeping are well gone over in the Poultry Department.
The main topics are covered by lectures and the students have
a certain number of birds to care for, and in that way they
- get a fairly good working knowledge of many of the details of
poultry-farming. Of course, for some of them in the time that
is assigned them they do not make much progress, but if a man
is very much interested he can make arrangements so as to
cover the entire year’s operations there and become well
equipped in the work. We are running a six-weeks short
course in the winter time which we hope and which we feel
will be of benefit to the industry here in the State. A young
man comes there with practically no knowledge, and in that
time we can give him some insight into the business anyway.
We do not know it all regarding poultry, not by any means,
but there are a few things that the young meén upon the farms
do not know that we do, and these we are very glad to give
them.

The PresiDENT. Mr. Mulford has now arrived, and I am
very glad to be able to introduce him to you. He will speak
to us about our wood lots. I think he will be able to tell us
a good many things that our farmers need to know on this
important subject.

MAKING THE WOOD LOT MORE PROFITABLE.

By Mr. WALTER MULFORD, State Forester.

Mr. President and Gentlemen: This talk on the wood lot
properly belongs out on the wood lot, and I certainly wish
that Jack Frost had not come upon us so severely as to prevent
us going out into some wood lot. I think it would be more or
less pleasant for us, and we might in that way get a little profit
from talking the matter over together.



72 BOARD OF AGRICULTURE. _ [Jan.,

Now, if you ask a Connecticut farmer or any owner of a
small timber lot about his lot the chances are about three in
five that he will say, “ Oh, pshaw. That wood lot of mine?
That doesn’t bring me in anything. It barely pays the taxes,
to say nothing of interest on the capital that is represented
there. T cut it over, perhaps, once in forty years, and at that
time it brings me in a fair return on the money per acre, but
before I can cut it again, or before someone else can cut it that
money is all eaten up in taxes.” Now, this complaint is un-
doubtedly too often true, and it is not to be wondered at.
What would you expect if you left your garden to nature’s
erratic care? We would certainly expect disaster from any
such proceeding, and we would certainly get it too. Why then
should we be surprised at that wood lot if left in the same way,
as it too often is? We have neither sown nor cultivated, why
then should we reap? Truly we are following somewhat the
plan of the savages of the tropical world in doing this. They
take what they want of the growing fruit that nature supplies
them and give care to nothing. Now, this may be all very well
for the barbarian in a climate where growth is luxuriant, but
transfer the same principle of action to civilization and to the
temperate zone and what do you get? Where would our corn
come from, or our winter supply of any grain, or our early
Crawford, or our Northern Spy, if we went on this principle ?
You admit that we would not get the corn, but you say it’s
different with the wood lot. We cut it over and leave it to
nature, and she will make it grow for us. Very true, nature
does favor forest growth greatly, and will, unaided, provide
us with another timber growth of some kind. Sometimes,
especially in New England, the growth thus established is quite
good. More often, however, it is only fair, or perhaps poor.
In any event, it is safe to say that is it never anything like
what it could be made to be. Nature i3 not a good yankee.
She is not thrifty. It is necessary, as a rule, that we direct
her efforts; help her. We are fond of saying “let’s go and’
study nature, and see what she does and pattern after her.”
This is wrong. Her ways are not good enough for us. We
must go to nature and learn her ways first, and after that we
should improve upon her methods. If Benjamin Franklin had
simply said, “I will go to nature to study electrical phe-
nomena,” and no improvement upon nature’s method of using
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electricity had ever been made, I would not have been relying
upon the trolley cars this morning, and so late to the meeting
this afternoon. Not long ago I was down in the mountains of
Tennessee, in a region where an old Indian discovered what is
said to be a pretty good rattlesnake poison antidote. The story
is that he found one day a rattler and a black snake engaged in
a battle. Rattlers and black snakes are enemies there and the
mountaineers will never harm the black snake, regarding him
as their friend. The rattler was a little too much for his
enemy, and finally got in a good sting. Mr. black snake im-
mediately crawled off and took a bite of a certain herb, and
went back to the fight apparently all right. This process was
repeated three times. The Indian finally pulled up the herb
and when the black snake came back the fourth time there was
none for him, and the black snake died from the effects of the
rattlesnake poison. This is what the Indian saw, and from
this herb, it is said, he concocted a very powerful rattlesnake
poison antidote. Now, it was all very well to go to nature and
learn of her there, but if we ‘wanted that herb in very large
commercial quantities it would not be long before somebody
would be trying to cultivate that so that we could raise a ton
of it on one acre instead of roaming for square miles through
the woods and perhaps finding a few leaves. Nature is always
imperfect, and always wasteful. She may have sown a million
seeds to get that one plant. In reproducing our forests she
certainly sows hundreds of thousands of seeds to get one tree.
Man should so improve upon nature that he can sow a hundred
seeds and get seventy-five trees. Nature raises a crop in the
American forest which the German forester easily makes five
times greater for the same area, and in less time. How does
he do it? In the same way in which some farmers get two
tons of hay where nature, perhaps, would have had half a ton.
It is done by making timber a crop, to be sown and cultivated
and harvested as such. True, nature will sow a crop for us,
and in fact it is ideal forestry practice to make her do it for
us, but she will usually not do it in a satisfactory manner if left
to herself. If we know how to press the button she will indeed
do the rest ‘satisfactorily, but we must know how to press that
button.

Now, let us consider a few of the ways in which our wood
lots are not what they should be, and in so doing make some
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suggestions as to how the wood lot may be made more profit-
able. We will suppose your wood lot has just been cut.
Perhaps there was little money at that time in the sale of cord
wood, and the poor kind of trees were not taken out. These are
now taking possession. You have cut out your chestnut, and
ash, and tulip, and basswood, and white pine, if you are so
lucky as to have any, and left your black birch and your red
maple, and so on. Of course, these tree weeds will take posses-
sion, and form even a larger portion in your next cutting than
they did in this one. Supposing it were possible to do so,
would you ever think of going to your clover hay field and
cutting out only the clover, leaving the weeds to go on growing
and go to seed?

Now, again, if there were large, old, decayed trees on that
lot, useless as timber, of course you left them. They are
spreading out their useless limbs and shutting out available
sunlight from young and thrifty trees which, perhaps, may be
growing in places.

Then, again, perhaps you did strip that woodland clean.
Was it all ready to cut? That is, was there not a considerable
part of the material you took out taken out at the very time
it was just beginning its most profitable growth? It is one of
thes serious faults in our method of managing woodland that
large amounts of material are cut just when they ought not
to be. It is like cutting a half-grown hay field because you
happen to be short of hay, thinking you cannot afford to wait
until harvest. It may be much better for you to cut only the
largest trees, provided, at the same time, you take out the old
decayed trees and the poor kinds and those which are stunted
and deformed.

Did you give any thought to having it cut at such season
that the ensuing sprout growth would be favored? Did you
see to it that the cuts of the axemen were smooth, and did not
unnecessarily strip the bark from the wood of the stumps?
These things are of very great benefit in inducing a vigorous
sprout growth.

How did you sell that timber? Probably some saw-
mill man came around and wanted to trade with you, and you
sold him the whole thing for a certain sum. Is that a business
way of selling? Surely a cloth manufacturer would not sell
a room full of cloth in that way, and not know whether there
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were twenty-five or seventy-five bales of cloth there? It would
seem that the only fair way to sell timber is at so much per
thousand feet of sawed timber, or at so much for every cord of
wood obtained, and so much for each ti¢ or pole which the
buyer gets out. I ranacross a rather interesting example of that
not long ago. A man sold a fine little wood lot for $200 while
the amount of timber which was taken off that lot ought to
have brought at least a thousand dollars on the stump. Now,
this, of course, is an exaggerated case, but it is no wonder that
that man’s wood lot did not pay.

Now, when the lot is cut you have left the tops and branches
lying scattered in all directions. Soon they will be like tinder,
and a great temptation to any fire which may put in an appear-
ance in the neighborhood, or for any stray ¢igar stump which
may happen to fall in a favorable place. The time is coming
when many a wood lot owner will have this brush thrown into
piles at the time cut so that it may be easily burned at such a
season when the fire can be kept under control. The time has
already come when some men are doing this. If a man thinks he
cannot afford to do this, he can, at least, swing his axe a few
more times on each tree and lop down the branches some-
what so that they will lie closer to the ground, and will sooner
decay, thus ceasing to be a fire trap.

Now, let us suppose you have let your wood lot grow up
again for fifteen or twenty years. Let us go out and take a
look at it. The first thing we notice is that there are many
sprouts from one stump, and especially from the chestnut
stumps. This is a bad thing. Each sprout is claiming its
share of the nourishment supplied by the mother root, and there
are so many of them that the sprouts cannot make their best
growth. If we cut out all but two or three of those sprouts
the increase in the rate of growth of those is surprising. I
wish you had been with me the other day in the town of
Madison. I was out with a man who has spent all his life
around our Connecticut wood lots. We came to a chestnut
sprout lot, and I spoke of this matter of thinning out the
sprouts. He had never thought of it in that light, but in a
few minutes he saw, before I did, what was an excellent
illustration of what we had been talking about. There were
two. large old chestnut stumps a few feet apart, the trees on
which this man had himself cut a few years before. They
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were both cut at the same time. On one of the stumps there
were perhaps a half dozen sprouts all growing, and their
diameter was not over one inch. On the other stump there
was one sprout left. We found the places where the others
had, in some way, been accidentally broken off when very
small. Now, this single sprout, of the same age, had grown
until it was over three inches in diameter, and was tall, thrifty,
and very vigorous. Not only are the sprouts from single
stumps on that wood lot of yours very apt to be too crowded,
but you will also probably find that the trees coming from seed
or from neighboring stumps are standing too closely together.
Now, if the trees are crowded too much they are deprived of
their proper share of sunlight, and wood cannot be made
without sunlight. By leaving only a portion of the trees on
our lots, selecting for that purpose the very best young speci-
mens, we will find that we will get a larger-sized lot of timber
in a much shorter time.

The PresipENT. Did you find that that second growth of
~ chestnut was decayed at the butt? That has been my experi-
ence with it.

Mr. Murrorp. Yes, sir. Each succeeding generation of
chestnut sprout growth grows steadily more defective at the
butt, shorter lived, and not so high in growth. You may not
notice it, perhaps, between one generation and the next, but in
the long run it seems to be that way. Decay at the base is
very natural, because the sprout comes up from the old stump,
and when decay begins in the old stump the chances are good
of its getting into the heart of the tree. However, it is almost
never that this rot runs up very far.

Now, on the other hand, you will find epen spaces in that
wood lot. I do not mean that these openings are necessarily
large ones, but any opening where a considerable amount of
sunlight is allowed to reach the ground unused by the leaves
for making wood, is lost. Moreover, the fact of this sunlight
reaching the soil will be a serious injury by causing a drying
out of the soil. Water is a more important factor in forest
growth than in the garden. If you had such openings as this
in your orchard you would consider yourself a great loser
thereby. How is it you have never thought of your wood lot
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in the same light? A few seeds can be sown, or a few young
trees planted in such openings very cheaply, thus materially
increasing the future value of your land. "Here is an evergreen
tree that is usually set out. This does not happen to be a tree
that we would plant in Connecticut. It’s a red fir from the
Pacific coast. (The speaker here showed specimens of these
different trees.) I did not have any white pine handy of just
the right size. This is a white pine two years old. A seedling
of that age is sometimes used in planting, but it is usually better
to set stock that is one year older — three years old.

Moreover, I venture to say that you will find in every timber
lot in Connecticut a considerable proportion of trees which will
never make good timber. If a weed is a plant out of place, as
it has been defined to be, such trees are rightly termed weeds.
Each one of these trees is taking up room which properly be-
longs to the kinds which will produce for us something of real
value.

If a progressive Connecticut fruit farmer should see a
neighbor’s fruit orchard, one-third of which was poor wild
fruit, or if the trees were so crowded as not to allow enough
sunlight for each to do its best, or if there were many openings
where trees ought to be but were not, he would probably mutter
“shiftless.” But let that progressive farmer hide his wood
lot from any stray European forester who might come that way,
or he, himself, may be subjected to that same remark.

Now, what is the result of our method of treatment, or
rather of the non-treatment of our wood lots. Just come to a
large Connecticut lumber yard for an answer. I venture to say
you will not find any considerable portion, and I know you
will not in one of our large lumber yards, find any considerable
portion of material raised in Connecticut. You will find spruce
from Canada, tulip from Tennessee, white pine from Min-
nesota, and southern pine from Georgia or Texas or Arkansas,
red fir from Oregon, and redwood from California. Now,
this is really a disgraceful state of affairs. And it becomes
even more of a serious matter when we stop to consider that
wood is a commodity of such great weight relative to its value
that the cost of transportation therefor is very great. Think
of having to haul lumber to Connecticut three thousand miles.
There is no need for this state of affairs. I brought along
with- me today a map which undertakes to show, and I think
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does show fairly well, the woodland area in this State. It will
be here if any wish to look at it. On this map the woodland
area is indicated in green, and it shows that at least forty per
cent. of the area of our State is what may be called, by courtesy
at least, woodland. That is a large proportion, an unusually
large proportion of woodland, and if properly managed it
should be able to supply our demand for most of the products
of the forest. The trouble is in the condition of this area.
On large areas in Connecticut there is nothing but gray birch,
pitch pine, and scrub oak where white pine ought to be and
would be if things were managed properly. Also sumac, hard-
hack, pin oak, and black birch where there should be chestnut,
white oak, yellow oak, tulip, ash, and so on. Large areas in
this State are subject to fires, but as yet little has been done
to arouse public sentiment against this great enemy of the
forest. Even in woodland commonly called “ good ” we have
seen that the conditions are very far from being what they
should be. We do not, necessarily, need more woodland in
the State; though there are extensive tracts bare of trees, unfit
for agricultural purposes, and which could, to good advantage,
be artificially covered. What we need most is better woodland.

Now, Mr. Chairman, we will take the time, if you so wish,
to go on and say a little more in detail on one or two definite
points in the management of this woodland. It would be im-
possible to try to cover the ground fully in a paper of this kind,
but I hope at least that some suggestions can be thrown out,
and that in the time given up to discussion some questions may
be asked which will bring out further details in regard to this
matter.

Now, let us take up this fire question. It has been well
said that we might as well try to raise beets on Broadway as
to bring about satisfactory forestry in a region where there is no
reasonable assurance of protection from fire. Parts of Con-
necticut are almost free from this scourge. In other portions
there appear to be but few woodlands which are not burned
over every few years. It is a fact, too, that most of these fires
occur in those localities where the wood industry is of the least
importance. In such neighborhoods as rely, primarily, upon
the timber business for a livlihood fires are, as a rule, infrequent,
or are almost unknown. This fact should give us a valuable
hint as to the way to go to work to teach the public. The
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force of a little public opinion makes a vast difference. If
people do not care much if their woodland is burned over,
or perhaps even prefer to have it burned over occasionally for
the sake of better pasturage, and a feeling of carelessness in
regard to fires pervades the neighborhood, — in such a neigh-
borhood there are apt to be a good many; but, on the other
hand, where one’s bread and butter depends upon it, he is not
only careful himself,. but he sees to it that other people are.
He watches tramps and hunters, and he is ready to put out
small fires whenever they start. The result is a great re-
duction in the amount of fire damage. I have in mind two
towns in this State which illustrate this point quite well.
Fires started by engines upon the railroads do not come in as
a factor in the problem in these two towns to any considerable
extent.

We can all do something towards educating public opinion
against forest fires, but this is, after all, a very indirect way of
giving our own woodlands better protection, and it may be
years before any such effort has any visible result. What can
we do this year to give our land greater security? If our lot
is not surrounded by roads, or streams, or open spaces, it may
possibly, not always by any means, but it may possibly be
well to cut a fire lane around the piece on sides next adjoining
woodland. By this I mean to cut off a strip perhaps one rod
wide, or less, along the edge of the property. All inflammable
material should be removed from this strip. It can be done
most cheaply by burning, preferably at some season when you
can prevent the fire from spreading. This strip should be
burned over every one or two or three years. In some sections
these fire lanes are easily kept open by plowing. This is the
case on some of our land in the town of Windsor, where we are
planting forest trees, and this fall we plowed fire lanes and
have sown rye there, which will give us a green cover when
there is the most danger from fire, —in the fall and early
spring. This fire lane might not stop a severe fire if there
was no one there to watch it, but it gives an excellent place
from which to fight the fire. Wood roads can often be utilized
to very good advantage as fire lanes, and especially for break-
ing up a large piece of woodland into sections. Probably it
would not pay every owner of Connecticut woodland to estab-
lish fire lanes around their property in the way described. It
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depends on the local conditions and the local danger from fire.
But there is one thing every owner can do, and that is as I
have described, either burn or lop down the brush at the time
of lumbering.

Let us look now to improvement cutting. That is a big
word, but it is a very simple matter. By improvement cutting
we simply mean the taking out of the poor kinds of trees, or the
stunted, diseased, or deformed specimens of the better kinds.
Remove your black birch and give the chestnut a chance; take
out your pin oak and let your yellow oak be bringing you a
future harvest. Cut out the crooked tree, or the one with the
broken top, or the one partly decayed. Give the thrifty young
trees an opportunity for growth. Every one acquainted with
the woods knows poor growth when he sees it, and knows which
ones are of relatively no importance to him. Why not try a
little of it this winter? One advantage of this work in the
wood lot is that much of it can be done when very many people
are not very busy and when their time counts but relatively
little.

Now, as to thinning, we mean the cutting out of a portion
of the trees when they are growing too closely together. We
have already discussed this somewhat, but I shall say a few
words more which may be of some service in helping to deter-
mine how much we should thin. A tree growing in a crowded
position has a cleaner trunk than one growing in the open.
That is, in the crowded forest the lower branches are being
continually killed, and the tree is forced to run up well to the
sunlight. As you know, a branch causes a knot in the lumber.
Of course, we want lumber free from knots, and hence it
should be our policy to keep the forest crowded when it is
young. But after the forest has been kept crowded long
enough to make the trees shoot up and clean themselves to
a sufficient height to yield good saw logs, we should then do
something to give the best specimens in our forest a chance
to grow more rapidly. To do this we must cut out some of the
trees. The materials which go to form wood are digested in
the tree leaves, and the leaves require sunlight to carry on
this work. Hence, the more light we can give the tree the
more wood it will be liable to produce. No hard and fast rule
can be laid down as to how much to take out. Each one must
judge of that for himself and learn by experience. One thing
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should be always kept in mind, however, and that is that too
severe thinnings are wrong because they let in the sun and the
wind too much. The loss of -moisture in the soil is a thing
we need to guard against carefully in the raising of the timber
crop. The growth of the forest tree depends principally upon
the amount of moisture in the soil and the amount of sunlight
above. The chemical constitution of the soil is of very much
less importance. Hence, we must do all in our power to keep
the forest soil like a great sponge, and must keep it from the
drying action of the sun and wind as much as possible. The
more severely a man thins the more growth he gets on each
tree remaining. But, on the other hand, the more severely he
thins the more of that increased growth will go into the
branch wood instead of into the available trunk wood. The
more he thins the more danger there is of bringing about un-
favorable moisture conditions in the soil. If we let the soil
dry out too much the slower growth caused thereby may more
than counterbalance the more rapid growth which we would
expect to be induced by the extra moisture admitted to the
tree. Thinning should be less severe on_the edges of the
woods, and especially on those sides from which the prevailing
winds come. This is also necessary because of the necessity
of maintaining the soil moisture. The more densely crowded
the trees are around the edges of the lot makes a great dif-
ference in the circulation of the air through the timber. We
want to reduce this circulation of air as much as possible.
Now, how are we to treat those open spaces in the wood
lot? In the first place, see if there is not some available young
stuff present of good kinds, seedlings, perhaps only a foot or
so high, which will, in time, fill in the gaps. If not, we should
either sow a few seeds or plant a few trees, depending on the
local conditions and the kind of trees you are going to start.
If you put in chestnut, or any of the oaks or hickories, it will
be well to try and sow the seed. The nuts should be gathered
in the fall, and excepting the white oak are best kept over
winter buried in a pit. The white oak nuts should be sown
at once because they will not keep over winter; or, at least, we
have not succeeded in doing so to good advantage yet. The
pit for the nuts should be scooped out in the soil, which, pre-
ferably, should be a sandy loam. Make the pit about ten inches
deep. Spread the nuts in this pit in layers, perhaps two or
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three inches deep. The sooner they are put in there after
being gathered the better, provided you first allow any surplus
moisture on the outside of the nuts to dry off. After you put
in your nuts cover them with leaves, say to the depth of a foot,
and this again should be covered with soil to the depth of a
foot. Bank it up well around the edges of the pit. You now
have a little mound which, if necessary, should be protected
from washing by the rains. You need to watch this pit to see
that the mice or squirrels do not carry off the nuts. Some-
times it is necessary to line the pit with wire netting to keep
them out. In this way we kept fifteen bushels of chestnuts
over winter last season. They came out this spring with
hardly a single one in bad condition.

The PresibENT. How deep did you bury them?

Mr. Murrorp. The pit is made about ten inches deep
in a sandy, well drained soil, and covered with leaves, and
them with dirt on top of that. The idea is, we want to prevent
them from drying out too much.

The PresipENT. In many sections I should think these
little chip squirrels would have them all out.

Mr. MuLrorp. Sometimes in sowing them out in the field
and woods they will get them, but I think there is less of that
trouble in burying them in a pit near a house. This spring
we sowed several bushels of these chestnuts we had kept over
winter on some of our sandy plain land in the town of Windsor.
We put them in in April, making holes a foot apart and in
rows five feet apart, dropping the chestnuts in, one chestnut in
a hole, which was covered by putting the dirt over it with the
foot. Three weeks afterwards the squirrels had not bothered
the nuts at all, but one day after that I went up there, and
the squirrels had been going up and down those rows regularly,
and we could see where they had dug the chestnuts out. They
seemed to know where the chestnuts were, as they never dug in
the wrong place. The funny part of it was, I, myself, had tried
to find the holes to see how the chestnuts were coming along
and I had had a good deal of difficulty to find where the holes
were. But the squirrels had no trouble, so far as I could see.

Th=y never made a mistake. We planted them thickly on pur-
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pose to allow for this. We have some very fine chestnuts
growing this summer from that seed.

So, then, take them out in the spring from the pit as soom
as the last frost comes out of the ground, sow them in the
woods by making a small hole with a hoe or mattock or dibble,
and some times it is better to drop two or three nuts in a hole.
Cover the nuts to a depth of two or three times their own size.
An easy rule for sowing all forest tree seeds is to cover them
to a depth of two or three times their own size. That is an
old garden rule, and this old garden rule applies to tree seeds
as well. No further care need be given them. If you find
that the squirrels trouble them you will have to plant or sow
the nuts in your garden, and then move the trees out into the
woods. This may be better anyway. It depends entirely on
your local conditions.

Now, in putting evergreens out, it is very rarely that sowing
the seed in the wood lot has been successful. It is usually
better to plant them in your garden. We have not the time
now to go into that. I am not going at all into a discussion
of how to raise these trees in your garden. If you want infor-
mation on that point I would refer you to a bulletin, which you
can get for nothing, or for a very small sum, from the Bureau of
Forestry, Department of Agriculture, Washington, D. C. It
is called “ The Forest Nursery,” and it gives full directions for
all such work in much better shape than I can do it here.

In raising evergreens we should plant, perhaps, two or three
year old stock. In placing these, grub up a space about a foot
square so that it is free from weeds. The trees should then be
set in the holes. Five feet apart each way is sufficiently close to
set them, and six feet is often considered near enough.

Now, just one more point and I am through. I do want to
speak a little more in detail regarding one or two things rela-
tive to the chestnut sprout lot because the chestnut is the most
important timber tree we have today in Connecticut. There is
no doubt that cutting out a part of the sprouts from each
stump will save many years of the time ordinarily required to
produce ties and poles. When the thinning out should be
done is a matter that no definite rule can be given for. It
would seem that two or three sprouts should be left on each
stump unless the old stumps stand too close together. This is
because the forest should be kept crowded when it is young.
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Sometimes they have been thinned down to one per stump, but
this seems rather severe. There is a difference of opinion as
to the best time to do the work. If it is done when the sprouts
are only two or three years old the labor of thinning is the
smallest possible, and the sprouts left get the advantage of the
thinning for a longer time. On the other hand, if the thinning
be put off until the sprouts have become three or four inches in
diameter we get material in the thinning which, possibly, may
be of sufficient value to partially pay for the labor of cutting.
Each one must judge for himself until we have some definite
information proving which way is better. It is in obtaining
just such information that we hope the Experiment Station may
accomplish something.

Now, as I said before, each succeeding generation of chest-
nut sprouts becomes more defective, shorter lived, and tends
constantly towards lessening the height of the growth. We can-
not, then, continue our present system of raising chestnuts
indefinitely. Some trees must be started upon new roots of
their own. This is best done by raising from the seed. The
seed may be planted in the forest as I have described, or the
trees may be grown for one year in the nursery and then
planted in the woods. Why not cut out some of the poor kind
of trees in the chestnut lot, and in their places put in seedlings?

I want to mention just one example, for which I cannot
vouch absolutely. In the town of Portland a man is said to
have thinned a chestnut sprout lot when it was eight years
old, cutting the sprouts down to one per stump. Seventeen
years after that, that is, when the sprouts were twenty-five
vears old, they tell me that he cut from that lot one of the
finest yields of large poles and first-class ties that has ever
been cut in that region, while on similar land right next to it
they never thought of cutting for poles oftener than once in
forty years. Of course, I cannot swear absolutely to this state-
ment because I have not been able to verify it, but it is not un-
reasonable.

Now, in conclusion, let me say once more that it is not
primarily more wood land that we need in Connecticut but
better wood land.

The PresipENT. If there are no questions this convention
will stand adjourned until 7.30 this evening.



1903.] FORESTRY FOR THE FARM. 8s

EVENING SESSION.

December 9, 1902.

Convention called to order at 7.30 p. M., Vice-President
Seeley in the chair.

The PresipEnT. The first on our program this evening
will be some vocal and instrumental music.
" Music. .

The PresipENT. We will now have a paper by Dr. John
Gifford.

FORESTRY FOR THE FARM.

By Dr. JoEN GIFFORD.
Of the College of Forestry, Cornell University.

Silviculture, or the culture of forests, is of especial interest
to farmers for the following reasons: The forest yields fuel,
wood for constructive purposes, litter, and other material of
use to every farmer. Every now and then a farmer cuts a stick
from his wood lot for a fence post, for a vine prop, for an axe-
handle or swingletree as a matter of course. Were all the
materials yielded by the wood lot counted at their full value I
believe the wood lot would be rated the most important feature
of the farm. For a large portion of the year, at least, wood
is the common farm fuel. The fence problem is also an im-
portant one, and the farmer who produces his own fence ma-
terial saves an important outlay. The fences on a farm often
represent a larger cash outlay than the land itself.

These materials, over and above what the farmer may need
for home consumption, may be sold to good advantage. In
this way he may earn something when there is little else to do.
In many cases fuel wood is sold for about what it costs to cut
and haul it. Although in such cases a man may get nothing
for his wood he gets paid for his work. The woods are a
means to an end.

Poor land on a farm may be used to better advantage for
forest than any other purpose. Even in very fertile districts
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there are few farms without some land which is unfit for cul-
tivation, dry, or rocky, or sandy, or land subject to washing;
and such land should be used for forest.

A farmer ought to be able to make his forest yield a high
return. Supervision costs him little. He works in his woods
when he can do nothing else. He has his own teams, and
usually his own boys to help do the work. Forestry and
agricultural pursuits may often be combined to the advantage
of both. The forest improves the quality of the soil. The
forest is a protection against the destructive forces of nature.
The forest adds variety and beauty to the landscape. The
presence of forests, by yielding useful materials, renders
possible the presence of other industries. These are not only
sawmills, but wood alcohol establishments, pulp factories, box
factories, kindling factories, and a host of small industries
which thrive in the presence of an abundance of wood.

The planting of forests on bare land, from a commercial
point of view is, however, for several reasons, difficult. First
of all, it is only a small percentage of the farmers of this or
any other country who have the requisite skill and knowledge
to produce forests fit for high class timber. After many ex-
periments have been performed, and knowledge on the subject
has become widespread, many agriculturists will take hold of it
from a business point of view. At present it would be wise
to consult an expert before expending money in an extensive
enterprise of this kind. Men are short lived, but trees to be
good for timber are hardly fit under a hundred years. We are
cutting some white pine in the State of New York which were
good-sized saplings when Columbus landed.

Then, again, if a man plants a forest his money is tied up
for a long period of time. The interest ultimately vielded,
even if compounded, may be large, still it is uncomfortable to
have it unavailable for such a long period of time. Every
‘man gets hard up at times, and then the temptation to cut the
wood lot is almost irresistible. The wood lot has kept the
sheriff off in many instances in New York and New England.

To be sure there are many exceptions. A plantation of
hardy Catalpa, four hundred acres in extent, was made by a
railroad in Kansas in 1877 and 1884, and counting all expenses
and allowing compound interest at 6 per cent. there is left a
clean value of $138.19 per acre.
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But there is lack of protection from fire in almost all parts
of this country ; there is danger of wind, frost, and disease, and
in addition, there are unjust taxes which must be paid. I can see
only one good, sure way out of all these difficulties for the pro-
duction of old, high class timber. I can see nothing impracti-
cal in the practice of codperative forestry. Let the farmers of
a certain district pool their interests, and share the profits by
placing their forests under the control of an expert, or of a
State forester. Such lands should be exempt from taxation,
or, if taxed, there should be a nominal ground rent with the
main tax on the amount of material produced. This savors of
the communal system of the old world. If every individual is
allowed to do just as he pleases wherever and whenever he
pleases it is anarchy. When every one makes a few slight
sacrifices for the good of all it is true democracy. Whenever
a man cuts a piece of timber in a few days which has been
centuries growing, and then leaves it to revert to the State, a
desolate waste, he does every other tax-payer in the district an
injury. It is not my intention, however, to enlarge upon this
*side of the subject. I want to simply tell you in as few words
as possible how to form and tend a forest.

The first point to settle in the formation of a forest is the
species. If you have a forest, even if it is poor, make the best:
of it. You can reap something from it from time to time.
By sowing seed, planting here and there, and cutting with care,
always favoring the best, you can, in time, bring order out of
chaos.

The choice of species to plant or favor in the improvement
of forests is extremely important, and should always receive
much consideration. The selection of the wrong species means
disappointment and labor lost after long years of waiting. It
is, of course, safe to plant indigenous species. It is not wise,
however, to cling tenaciously to those species which are native
when it is positively known that certain foreign species will
serve your purpose better.

In the choice of species for planting or encouragement,
three points at least are worth considering:

First, the adaptability of the species to the soil and climate
in which you wish to plant it.

Second; its silvicultural qualities, such as rapidity of
growth, ease of propagation, freedom from disease, etc.
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Third, that it will serve the purpose for which you are
growing it.

It would be risky to plant a species out of its natural
climatic range, or in a soil to which it is not perfectly adapted.
It would be discouraging to select a species which grows
slowly, which is naturally tender, which suffers from disease,
and which, on the whole, is difficult to propagate. Above all,
select the species which will serve your purpose in the end.
This requires good judgment, because products which may
be of value at present may not be fashionable a quarter of a
century in the future. Fashion often plays a very important
rdle in the value of wood.

The value of wood may often be modified by the application
of preservatives. Wood may be injected with chemicals so that
decay is resisted, or combustibility reduced, or stained in such
a way that precious woods may be counterfeited. Tnstead of
stains or paints inferior woods may be covered with choice
veneers.

If the purpose of the forest is protection against the de-
structive forces of nature, or for @sthetic or sanitary influences,
the quality of the wood is a secondary matter ; but whenever
possible those species should be selected which will serve as
many purposes as possible.

For the sake of convenience more than any other reason
the formation of forests may be divided into two categories:
the first, cases in which man prepares the seed bed and sows
the seed, or plants little plants; and second, cases in which
nature sows the seed, and man simply aids her by preparing
a seed bed under the mother trees in such a way that natural
regeneration follows. Nature does most of the work in both
cases. In fact there is little that is artificial about it in the first
case. Man aids nature a little more in one case than in the .
other.

Again, the seeds may be collected and then sown in a nur-
sery where the young trees may be carefully tended, and when
of sufficient size planted on areas where they are destined to
remain until the time of reaping. This is essential in the
case of many tender species. In other instances direct sowing
may be practiced. The seeds may be sown in various ways
upon the area which one may desire to stock. Only those
species which are not delicate may be sown in this way. In the

.
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case of small and expensive seeds direct sowing is risky.
Much depends also upon the nature of the locality. In poor
soils, and in regions where squirrels, mice, and other seed-
eating animals are abundant direct sowing generally results in
failure. Vigorous, quick-growing seedlings which need no
protection in youth may be successfully produced by direct
sowing.

This is, of course, nature’s method; but nature’s method
is characterized by the extremest kind of lavishness. Millions
of seed are wasted every year. Every seed is a ball of rich
concentrated material which has consumed a large part of the
tree’s energy in the process of manufacture. Were there no
forest fires, no lumbermen, no injurious insects, or other
destructive agencies except old age, a tree would have to pro-
duce only one mature offspring to fill its place in order to main-
tain the forest regions of the world intact. Owing to the
awful struggle which the individuals of the world must wage
against their enemies and their kind every tree must produce
millions of seed and thousands of seedlings to surely leave in
its place a single representative. By coming to its aid and
guiding the forces of nature over which the tree has no control,
man may rescue from extinction many valuable individuals
and even species. He can control the production of wood just
as he controls the production of corn or wheat.

In the formation of the forest nothing is more important
than the quality of the seed. Seed should be ripe, fresh, and
of standard weight and size, and all seeds should be tested be-
fore sowing.

It is usually conceded that the dominant trees of the forest
are produced by the largest and richest seeds.

In the struggle for existence a small advantage in the be-
ginning may mean life and vigor to one tree and suppression
and death to many others.

It is best, then, to collect your own seed in your own district
from the best trees you can find. In that way, and in that way
only, can one be absolutely sure that what he gets is what he
wants. This is often impossible, and then one must do what
is next best, — purchase the seed from a reliable seed dealer.
All seeds bought of seed dealers should be carefuily tested
before sowing, because no seed dealer for various reasons will
guarantee his seed.



90 BOARD OF AGRICULTURE. [Jan.,

Nothing is more unfair or disappointing to the farmer or
forester than to pay well for seed which is partly, if not mainly,
dirt, weed seeds, and infertile kernels. To work long and hard
in the careful preparation of the soil, to sow it with care, and
then to reap weeds because of inferior seed, is enough in itself
to account for the fact that the sons of farmers leave the farm
and engage in other pursuits. .

In order to have success in broadcast sowing the conditions
must be very favorable. In the majority of cases it is neces-
sary to carefully prepare the soil and cover the seed. In
some instances it is sufficient to wound or scratch the soil with
a rake or harrow, in others, a grub hoe may be necessary, and
in still others, the plow. Tree seeds should be sown thinner
than wheat. It is a good plan to mix them with dirt and sow
both ways in order to get them evenly distributed over the
soil. After sowing the seed should be raked or harrowed
into the soil.

Partial sowing is sometimes practiced, that is, the seed
is sown in strips or patches and not broadcast. In almost
every woods there are small places which might be successfully
and easily seeded with desirable species. A good plan is to
dibble in the seed here and there. A dibble is a pointed in-
strument of iron or wood. The seed is simply dropped into
the hole, which is easily and quickly closed with one’s foot.
Dibbling might be easily and advantageously practiced in many
of our forests. It is an easy and efficient method of gradually
improving a stand by the introduction of more desirable species
here and there. Seeds of spruce, pine, and other species may
be sown with agricultural crops. I have had remarkable suc-
cess with sowing spruce with white beans and peas.

The second method of forest-forming is by planting. Plant-
ing may be practiced with all species, but it is especially adapted
to tender kinds which require attention in youth and to species
the seed of which is expensive. The simplest form of planting
is by means of cuttings. With the forester this is only of use
in the case of willows, poplars, mulberries, and a few others.
A cutting is a detached portion of the ripened wood of the
parent tree. Good cuttings are usually about a foot and a
half in length, and from one-half to one inch in diameter.
These slips or cuttings should be placed slanting in the ground
with a small portion of the tip exposed. The Carolina poplar,
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which is of value for paper pulp, may be easily propagated from
cuttings.

Before planting we must assure ourselves of good plant
material. Little plants may be secured in several ways. We
can grow them ourselves from seed in nurseries, we may trans-
plant them from the woods, or we may buy them of nursery-
men. At first thought many would say that the second sugges-
tion is the best, that little plants could be collected from the
woods where they are too thick by the million, and that they
would never be missed, and those which remain would be bene-
fitted by the increase in room. This is, in fact, such a poor
way that it is seldom if ever practiced, because it seldom yields
good results. Trees from woods are used to the conditions
prevailing in the woods, such as shade, leaf-mold, etc., and are
also of unequal quality. When one raises his own plants there
is no delay, no shock in planting, and the little plants are
already accustomed to the climate in which they are to remain
until they are cut for their wood. These plants can almost
always be raised cheaper than they can be purchased from the
nurserymen.

Every farmer should have a permanent nursery in the cor-
ner of his garden. Whenever in his travels he finds seeds of
desirable species he should sow them. In this way with little
expense and little trouble he may have an abundance of good
plants on hand for planting whenever needed. It is im-
possible in this connection to give the details of nursery
practice. Much, if not the most of it, must be learned from
experience. Almost every species must receive special treat-
ment. If you lack knowledge on the subject consult your
State forester, Mr. Mulford.

A lot of time is lost fussing with plants. There are certain
rudimentary principles which must be fulfilled, and when these
are fulfilled further attention is superfluous. Success in plant-
ing is dependent on the following principles: Remove the
plant.from the nursery with as many roots as possible. Keep
it moist and protect it from the sun while out of the ground.
Plant it so that it will set in the ground, when the earth settles,
as near as possible as it was in the seed bed. Remove the
weeds from its immediate neighborhood.

Natural regeneration may be effected in two ways — by
seed and by coppice. A coppice growth consists of the shoots



92 BOARD OF AGRICULTURE. [Jan.,

which spring from a stump when a tree is cut, and of suckers
from the roots. Only a small percentage, however, may be
regenerated by coppice. In order to be successful in regenerat-
ing forests from seed two conditions at least are necessary.
The mother-trees must be capable of producing good seed, and
the soil must be in such condition that it forms a good ger-
minating bed. Seed years must be watched for, and the cut-
ting conducted to admit sufficient light, but not too much, and
the ground must be wounded in some way so that the mineral
soil is exposed.

Natural regeneration by seed is effected by leaving seed and
shelter trees, and by cutting in strips or in patches in such a
way that the wind will sow the seed.

Under the head of tending forests should be included im-
provement cutting and protection. Improvement cuttings in-
clude cleanings, pfunings, and thinnings.

The removal of dead, injured, diseased, or otherwise unde-
sirable trees from the forest is called cleaning. This includes,
in the beginning, the removal of weeds or other useless
species. Every tree, living or dead, which harbors injurious
insects or fungi or mistletoes, is a dangerous center of in-
fection. Brush, injurious vines, and creepers may do great
damage if allowed to seed and spread. The removal of dead
branches is classed under the head of cleaning. The value
of timber may be increased in this way. A dead branch forms
loose knots in boards and planks.

The removal of living branches is called pruning. The
fewer branches the better will be the quality of wood. Trees
should be grown in such a way that they will naturally shed
their lower branches. Trees grown in the open retain their
branches close to the ground. On the whole, however, the
pruning of green branches is not advisable in the forest except
for asthetic purposes because it is expensive, and if the limbs
are large the wound must be covered with antiseptic paint
in order to prevent rot. If the wound exceeds two or three
inches in diameter it should be covered with creosote, coal tar,
or paint, which will prevent the entrance and growth of fungi.
The cut must be smooth, and great care should be exercised that
the bark is not split when the limb falls. '

I have already defined a cleaning as the removal of all
dead, dying, diseased, and distorted stems and weeds. A thin-
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ning consists in lessening the crowded condition of the crowns
of the good trees in the canopy, so as to provide room for those
which remain as they grow older and larger. Thinning should
be frequent so that the canopy may be lightly and gradually
opened and not interrupted. As the forest grows in age the
number of trees it is capable of supporting decreases pro-
portionately. As they crowd one another some are strangled,
and in time become suppressed and die. Nature will do her
own thinning in her own way. Man, however, can hasten and
improve the process. He aids her in such a way that she can
produce better material in larger quantities, and in a shorter
length of time.

The difference between a cleaning and a thinning may be
rendered clear by the following example. If, in a room full
of men there are several obnoxious persons their removal would
constitute a “ cleaning.” If, on the other hand, because of a
lack of room, a reduction of the number became necessary, the
removal of every other person, or every third or fourth person,
would constitute a *‘ thinning.”

Of course, in rough woods such as exist in this country
in many places, where even lumbering is not profitable, it is
not possible or advisable to practice the finesse of forestry. In
wood lots on farms, however, the farmer may often increase the
value of his forest by a little improvement, cutting here and
there now and then. Often two trees may be too close. If
left neither would develop into a good tree. If one is cut the
other will have opportunity to form a symmetrical crown.
Often clumps of trees are so crowded that long, spindling
stems have developed. A little thinning, or a series of thin-
nings would stimulate growth and wood production. Often
one tree may outstrip the others to such an extent that its
wide spreading branches may hinder the growth of many
promising young trees. These wolf-trees should be removed.
And so on, if a man cuts with other purposes than the mere
reaping of the wood he may gradually improve the condition
of the forest, increase its productive capacity, and reap at the
same time considerable useful wood. There will always be
an abundance of fuel wood in this country. We want good,
clean timber for constructive purposes. The production of
this requires time and skill.

No part of the subject of forestry is of more importance
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than the subject of protection. The protection of all forests,
both public and private, against fire, and against the careless
or malicious actions of individuals, is the duty of the State.
This should be controlled by well-enforced laws. The State
owes protection to the persons and property of law-abiding
citizens. This function of the State has never been fully per-
formed in the forested districts of this country.

The greatest enemy of the forest in America is fire. With
the exception of a few instances, from unavoidable natural
causes such as lightning, fires are caused either directly or
indirectly by the carelessness or maliciousness of mankind.
Fires may be prevented by patrols during the dangerous season,
by the construction of fire lanes, and by the removal of com-
bustible materials, such as slash and litter, from the surface
of the soil.

If the forest is large, the telephone is, of course, of great
value. By means of it fires may be quickly located and time
saved in securing help.

Roads and trails are also a great help in that they render
fires more accessible, and serve as vantage points in fighting
them. :
As a protection against frost we should avoid low, wet
places, and holes where there is stagnation of air. If we
plant in such places we should drain the soil and use only frost-
hardy species. The best way to protect a forest against wind
and storms is to open it sparingly and to plant deep-rooted
species. As a protection against insect pests we should plant
mixed forests, and species which are proof against their
ravages. We should encourage the birds, toads, snakes, lizards,
and insect-eating insects. We should do all we can to keep
“the man with the gun” in check. We should not allow
grazing or browsing animals in our forests except under
special conditions. For the prevention of fungus disease we
should cut out all diseased trees which are centers of infection.
Every fungus supplies millions of spores which settle in wounds
and cause rot, thus reducing the value of the tree for timber.
To protect a forest against noxious weeds we should keep the
canopy close and cut them back whenever possible. A weed
from a forester’s standpoint is a plant out of place. It may be
even a large defective tree which is crowding out a lot of
young and more valuable species. When it does not pay to
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remove such specimens girdling may be practiced to advantage.
We must not forget that a forest consists not only of trees but
of a mass of struggling organisms, some good, some neutral,
some noxious. It is the duty of the forester to hold the
noxious element in check, and to favor the good so that the
best results may be obtained in the shortest length of time.

MORNING SESSION.

Wednesday, December 10, 1go2.

Convention called to order at 10.15 A. M., Vice-President
Seeley in the chair.

The PresipENT. The Secretary, I believe, has an an-
nouncement to make to the audience.

Secretary BrowN. Mr. President: I desire very much
that every member of this convention should register his name
and post-office address. There is a vast amount of literary
material at my command, and at times I want to distribute this
to those who take an interest in these matters, and if you will
register your names and post-office address I will remember
you in the distribution of such agricultural literature as comes
to me for disposal.

And one other request. We have here a question-box. I
presume these scientific gentlemen who came here to talk to
us will suggest to you a great many questions that you will
want to ask in relation to the subjects of which they treat.
Now, if you will frame your questions and place them in this
box as opportunity offers they will be brought up for discus-
sion. We will discuss all of them that time will permit.

The PresipENT. Now, gentlemen, as you will see by the
announcement on your programs we are to have this morning
one of the most interesting topics for discussion that can be
presented at this meeting. One of the most necessary things
for us to learn about is the production of beef in our State.
It’s a subject which concerns our welfare, and concerns the
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welfare of others who are to come after us. The question
often comes up in our minds, can it be profitably produced in
these New England States. We have been getting the most of
our beef from away off in the western States for some time,
but it does not seem to be coming from that way quite so well
as formerly. The prices have been getting pretty high for
some of us, and it’s getting to be a great question with some
of us if we cannot produce some of that beef nearer home.
It’s an important question, and I am very glad t6 introduce
to the audience the Hon. J. M. Hubbard of Middletown, who
will treat of this matter. He will talk to us about it, and then
leave it for our discussion.

BEEF PRODUCTION IN CONNECTICUT —CAN IT
AGAIN BECOME A FEATURE OF OUR AGRI-
CULTURE?

The high price of beef in recent and present times makes
this question one of general interest and justifies the measure of
attention accorded to it in the program of this meeting.

Practically all of us are consumers of beef. We are a meat-
eating people. The doctrine of vegetarianism makes small
impression upon us. And of all forms of flesh food that of the
bovine race of domestic animals stands preéminent in accepta-
bility. There are times when we want pork and times when
we don’t want it, and the same thing is true of mutton, poultry,
fish, and other forms of flesh food. But there is never a time
when beef is out of season. It is gratifying to the palate, ac-
ceptable to the digestive organs, and from it the whole system
derives health and vigor.

There seems no probability that we, as a people, shall give
up eating beef, or degrade it from its high rank as our leading
form of flesh food, even if it continues to be more expensive
than it has been.

Is the price of beef likely to recede to its former level or
thereabouts ?

This is a question of interest to both producers and con-
sumers. On the one hand, in favor of the proposition that it
will so recede, it may be argued that the recent rise in price
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was owing to the shortage in last year’s corn crop, in conse-
quence of which the price of corn in the great beef producing
regions was more than doubled, and the cost of producing beef
was greatly increased.

The inference is a very natural one that with the abundant
corn crop of 1902, the price of corn should go back to about
the old figure, and the price of beef shpuld follow it. But this’
reasoning only takes account of one of the elements of the cost
of producing beef, while if we study more deeply into the situa-
tion, we shall find that all the other elements have likewise
experienced a very material advance.

The beef animal is finished upon corn, but he is reared
largely upon pasture, and a variety of forage crops other than
corn. Time was, not many years ago, when in the great stock
growing regions pasture was almost literally without cost. A
seemingly boundless area of grazing land lay open to free use,
and the care of the stock was the only expense involved in their
growth during the animal season. And even when the situa-
tion changed so that ownership and enclosure of pasture lands
became the general practice, the price of these lands was so
very low that the cost of rearing beef animals advanced but
slowly. But in recent years a very great advance in the price
of pasture lands in the beef-producing region has taken place.

In central Kansas, I have personal knowledge of pasture
lands which were sold for four dollars per acre twelve years
ago, were resold for $8.50 per acre three years ago, and have
recently changed hands again at $15 per acre. Further west
on the great plains pasture lands are lower in price for the
reason that the product is scantier and the problem of water-
ing more difficult and expensive, but here, as well, recent years
have witnessed a material advance in the price of these lands.
At the same time corn land in the great corn-producing sec-
tions has advanced in price in much the same ratio. In Kansas,
where T am personally familiar with the situation, choice corn
land sells at from $50 to $75 per acre, and in northern Mis-
souri, Iowa, and Illinois, the range of price is higher.

Less than two years ago I was in Oklahoma, mingling with
the crowd of homeseekers attracted thither by the impending
opening of the Kiowa Indian reservation to settlement.
Among those with whom I talked was a group of sturdy young
men from Iowa.

Acr.—7
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“Why,” I asked, “should anyone leave Iowa for Okla-
homa? What is the matter with Iowa?”

“ The matter with Iowa,” they said in reply, *“ was simply
this : that land there was so high that a farm was entirely out of
the reach of a young man with but little capital, and they had
left Iowa simply because they were compelled to do so in order
to become possessors of farms of their own.”

So, I think, we must conclude, that with this advance in all
the elements of the cost of producing beef, the price is not likely
to go back to the former standard.

The deficient corn crop of 1go1 has simply accentuated the
situation, which is based upon causes of a deeper and more
permanent nature. I look for something of reduction and
considerable oscillation in price of beef before a steady balance
between demand and supply is attained, but I cannot see any-
where in the situation facts which justify the expectation that
it will go down to its former level.

Assuming then, as I do, that beef will continue to be in
demand at prices relatively high, the question comes back to us,
can the beef-producing industry be restored to Connecticut
farms and farmers? I believe that the question should be
answered affirmatively. In former years the production of beef
was a familiar feature of Connecticut agriculture, standing
upon practical equality with dairying, fruit growing, and other
lines of agricultural production. We had to give it up because
we could not meet western competition. The product of that
immense area of cheap and fertile land was brought to our
markets at small cost by the wonderful development of trans-
portation facilities, and it simply took the market away from
us. It was impossible for us to hold it, and we had to turn
our attention to other lines of production in which the pressure
of western competition was not so severely felt.

But the balance of advantage is, as I have shown, turning
once more in our favor. Western lands are fertile still, but
they are cheap no longer. The cheap lands of this country are
in the east, and New England, in Connecticut; in close prox-
imity to the great centers of consumption which furnish
the best markets in the country for all farm products. Land
quite close to our large cities and land adapted to the production
of some profitable specialty may still retain or even increase its
old time value, but land only a little remote and adapted only
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to the production of staple crops is in many cases almost with-
out market value.

I read not long ago in a Hartford paper of the purchase of
two thousand acres of such land in the town of Marlborough
for the sum of one dollar per acre, and I have information
from one personally conversant with the facts that large
quantities of land in New London county, including entire
farms upon which in former years a prosperous agriculture
had been carried on, have changed hands at a uniform price of
two dollars per acre. Some years ago an acquaintance of mine,
speaking of a locality where a number of farms were for sale,
made this statement: “ If you want to buy one of those farms,
go and look over the buildings, and offer half what you con-
sider the buildings worth and you will get the farm.” I think
almost any one familiar with rural life only a little remote
from our populous centers can bear testimony from their own
observation to the existence of similar conditions. Contrast
this state of things with conditions existing in the great beef-
producing region and it would seem that a presumption was
established in favor of the practicability of growing beef at a
profit in Connecticut. A related fact of much interest is that
the dairy industry in Connecticut has been able to maintain it-
self in the face of western competition.

It has been helped, of course, by the fact that the transpor-
tation of whole milk for immediate consumption is impracti-
cable for long distances, so that-in that line the pressure of
western competition has not been severely felt. But eastern
dairymen have not only held on to the production of milk in
which the advantage of proximity was of value to them; they
have also held on to the production of butter, which is a con-
centrated product readily transported and in regard to which
they have been subjected to competition from a wide extent of
country.

Another related fact of interest is that mutton is produced
for market in Connecticut in at least one instance on a scale of
considerable magnitude. I allude to the work of Mr. Charles
E. Lyman of Middlefield, who every year fattens shecp by the
thousand, and finds the business profitable.

Now, while the details of management may vary widely
the main elements of cost in the production of milk, mutton,
and beef are substantially identical. The crude materials used
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in all three cases are pasture, hay and other forage plants, and
grain. All of these materials except the grain can, in my
opinion, be produced on Connecticut farms nearly as cheaply
as on those of the west. And it would seem that the expense
of importing grain might be fairly offset by the cost of trans-
porting the finished product in the form of fattened cattle or of
beef. Surely we are not ready to admit that the Connecticut
farmer is so inferior in business capacity to his western brother
that he will make a failure under conditions where the other
achieves a success. But the Connecticut farmer who would
go into beef raising must not think he can go back to the
practice of fifty vears ago and make a success of it.

Beef for the markets of today, if it is to yield a profit to
the producer, must be made through the agency of something
other than worn-out working oxen and heifers rejected from
a herd intended primarily for other uses. These animals may,
it is true, be utilized for food purposes. They have a certain
value and should not be thrown away, but their utilization is
not the business of beef production.

This, like many other branches of farming, has become a
specialty, and he who would engage in it successfully must not
only provide needed material but must equip himself with the
machines which will convert this material into the required
product in the best and most economical manner.

Only well-bred animals of the best beef breeds will do this
for the beef producer, either in Kansas or Connecticut. Mak-
ing beef of anything else is—1I repeat the statement — not
the business of beef production. It is rather the utilization of a
waste product of some other industry.

Two years ago this month I spent a day at the international
fat stock shows in the city of Chicago, and the lessons of what
I saw and heard at that exhibition abide with me to this day.
These lessons seemed to me both clear and forcible. Nowhere
on earth, I think, could better stock be gathered than was
shown there, and if the secret of success is not to be obtained
from the men who rear these animals it were vain to seek for
it anywhere else. The ideal beef animal is the one which will
transmute the largest amount of feed into beef of the highest
quality in the shortest time, and so distribute its flesh as to
produce the largest proportion of choice cuts. The animal
which won the sweepstakes prize for this last requirement was



1903.] BEEF PRODUCTION IN CONNECTICUT. 101

an Aberdeen Angus steer, and the animals of this breed,
though inferior in size to the Short Horn and Hereford, im-
pressed me as being the closest approach yet made to the per-
fect beef animal. This, however, is a matter which the
necessarily superficial observation of a single day would not go
far to determine. It involves elements which the casual ob-
server may not even get a hint of. Not only the form of the
animal but its constitutional tendencies, its disposition, and
what might be called its mental equipment are all of them
considerations of importance. A tendency to early maturity is
held to be of great value. One beef producer with whom I
talked placed all his beef stock on the market at from eighteen
months to two years of age. Beyond that age he declared there
was no profit in feeding animals intended solely for beef.
His place of business was within one hundred miles of
Chicago, and on land which I am sure must have borne a
higher price per acre than land of equal producing capacity
in Connecticut. His stock was Hereford, and his practice
was to crowd the animals from birth. It was because he be-
lieved the Herefords better adapted to this treatment than any
other breed that he had chosen to make use of them in his busi-
ness. His calves ran with their mothers for about six months,
and besides having all their mother’s milk were taught to eat
ground feed as early as possible and .always kept abundantly
supplied therewith. I wish I were able to give the weights
of these animals when sold at less than two years of age, but
my memory refuses to store and carry information of that
nature and I can only say that they seemed to me well-nigh
incredible. These large weights, combined with the highest
quality and obtained in the shortest possible time, formed a
combination which made the business a profitable one, and
only by such a combination was it possible, in his judgment, to
realize a satisfactory profit. I have no doubt of the soundness
of his judgment as to the essential conditions of success, and
these conditions are the same for the east as for the west.
Nowhere is it possible for. the beef producer to do a profit-
able business under the old slipshod haphazard methods of the
days of our fathers and grandfathers. Especially has the beef
producer got to get rid of the old false notion that the animal
which could dine on the least amount of food was the economi-
cal animal to own. As a general rule the exact reverse of this
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is true, and the animal which will consume the largest amount
of food and make good use of it is the most economical. Only
such an animal will, at all events, serve the purpose of the beef
- producer. »

Now, let me say that I am not advocating beef production in
Connecticut to crowd out and take the place of any established
and profitably conducted industry. If any Connecticut farmer
is established in any line of production which utilizes his land
and labor and yields him a satisfactory return I would cer-
tainly advise, if I were to advise at all, against a change. I
believe in the soundness of the old maxim “ Let well enough
alone.” But when large tracts of land suitable for agricultural
uses are being sold from one to three dollars per acre and
turned into game preserves, there is something about Connecti-
cut agriculture which is not “ well enough,” and should not be
“let alone.” Speaking, not from statistical information, but
from quite extensive observation, it is my firm belief that the
percentage of land suitable for agricultural uses and not utilized
therefor is greater in Connecticut than in Kansas or Oklahoma
or other western States in a like stage of development. It is
this waste and now valueless land which I would like to see
utilized for the production of beef. No other agricultural
interest seems disposed to make any use of it. Of them all the
dairy interest is the only one which could do so, and the dairy
interest in Connecticut seems to have about reached the limit
of its expansion.

With obvious points of difference the situation as regards
beef production in Connecticut seems enough like that of peach
growing twenty-five ycars ago to justify an appeal to experi-
ence in the one case for an illustration of what might be done in
the other. ’

All the natural resources and adaptations, which, now that
they have become known and in some measure developed, have
made Connecticut peaches known and wanted in all accessible
markets — have added an industry of great value to Con-
necticut agriculture and affected favorably the prosperity of the
entire State — all these things had been in existence for years
before it was discovered that we had them and had in themg a
possession of great value. What we needed then was a leader,
and the leader came and what followed is known to you all.
What we need now is a leader in this new line of discovery
and development. I advertise our need as follows:
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Wanted, a man possessing faith, intelligence, enthusiasm,
and persistence, to embark in the beef producing business, to
encounter its risks and show (as I surely believe he would)
that they are chained lions and not dangerous, to tackle its
practical problems and solve them, and to work out in the field
and stall and market, a demonstration of the question which
would be conclusive.

If this paper were a recital of the story of such a demon-
stration it would have a value far beyond what can now attach
to it. But if it shall put into the heart of the right man the
impulse to go forward and work out such a demonstration it
will not be entirely without value.

Now, let me briefly recount what seem to me the essentials
of success in such an experiment.

First, and chiefly, the right man to manage it. Besides
the general qualities mentioned, of faith, intelligence, enthu-
siasm, and persistence, he must be a stockman; one who finds
enjoyment in the care and handling of stock and with a
trained eye to tell at a glance much of the condition and
capacity of each animal of his herd. So much for the man.
Now, as to the raw materials for the beef factory which he is
to operate. I name first, good pasture, and in this connection
I mourn and lament that in Connecticut so much good pasture
has been sacrificed by neglect in allowing bushes and scrubby
timber growths to obtain possession of it and choke the life
out of the pasture grasses. I know that the battle with bushes
is one requiring unceasing vigilance and prompt and energetic
action ; but many other good things are saved to us, if saved at
all, by the same means, and Connecticut pastures are worth
saving. Large areas of those which are lost are, I believe,
worth the cost of restoration. Qur State lies well within the
natural grassy belt, and if the requisite fertility of soil is
maintained and protection afforded from foul and greedy
robber growths, our pastures could nowhere be excelled. The
manager of a beef factory needs also grass in the form of nu-
tritious and palatable hay, and with the benefit of a few lessons
from our Higganum apostle of hay culture he ought to be able
to supply himself abundantly with this material at a cost which
will enable him to make profitable use of it in the production of
beef. Let me say in passing, that in my judgment Mr. Geo.
M. Clark has rendered a service of great value to the farmers
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of Connecticut by his experiments in grass culture. The
average farmer may have to follow him at considerable dis-
tance, but he has shown what course to take and one may keep
as near to him as he can.

Corn ensilage is another material of which I believe large
and profitable use might be made in the production of beef.
The task of the beef producer, as I conceive it, is to grow as
well as to fatten his animals, and corn ensilage is well adapted
to promote rapid and healthy growth. All these materials
should be produced upon the farm, and in their economical
production and handling and consumption there is scope for
the services of business qualities of a high order. Not all
the material needed for successful beef production can be
grown to advantage upon a Connecticut farm. Many beef-
growers in western States find it for their advantage to buy a
portion of the feed their animals consume rather than grow
it. Their practice is governed by the familiar principle of
concentration — limiting the scope of their work to what they
can do thoroughly. For what they need in addition to this they
go into the open market, and the eastern producer would go
into the market where the range of prices is somewhat higher
and do the same thing. Just what he would buy is something
I cannot tell. That is a problem he must study and"solve for
himself. But I think I can tell him what he should try to ac-
complish by his system of feeding. He should aim to keep the
digestive machinery of the animal destined for beef at work to
its utmost capacity and to the very best advantage from the
day of its birth te the day it is slaughtered, in accumulating the
largest possible amount of valuable meat in proportion to the
necessary waste material of the animal organism. I do not
think this can be accomplished by following rules and ad-
ministering prescriptions. One must use sound judgment
based upon keen and constant observation. The animal is
always a variable factor in the feeder’s problem, and to be suc-
cessful he should be much with his stock and study them until
he knows the peculiarity of each individual animal and is able
to adapt his treatment to the needs of each. I believe that one
reason for the high standard of attainment in the dairv business
is the close intimacy between the man and his animals which
that business compels. When a man milks a cow twice a day
he is pretty sure to get acquainted with her —to know her
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temperament, her capacities, and her needs, and how to
minister to them so as to enable her to perform her maximum
of service. I do not think the beef animal as complicated a
problem as is the dairy cow, but both are problems, and each
requires study for its right solution.

It is very far from my purpose to encourage anyoune to go
into beef raising in Connecticut with the idea that it is a busi-
ness which will take care of itself. Any business, agricultural
or other than agricultural, left to run itself goes inevitably to
ruin. If anyone desires a business of that nature I cannot
undertake to tell him where to look for it ; but I can inform him
in most positive terms that he will not find it in beef growing, or
in any branch of agriculture. And I say this without one
particle of regret, that it is so. I have no wish to be identified
with a calling which confers unearned rewards upon its fol-
lowers. It is enough to say of any calling that it pays a fair
price for faithful work. I believe the beef growing industry will
do this right here in Connecticut, and in its favor it is but just to
say that it is less exacting in its requirements than many other
lines of farming. In this respect it compares very favorably
with the dairy industry, which I think is rightly regarded as
about the most exacting line of agricultural production in
which one can engage.

Nights and Sundays a man ought to have, as a general rule,
free from business exactions, but in the case of the dairyman
both nights and Sundays are invaded too often and too far.

The beef producer must give the requisite attention to his
business, but be not bound down to a daily routine so closely as
to suggest the word “ slavery ” as an appropriate descriptive
term for it.

His product is marketed in large quantities and at infre-
quent intervals, and while this feature of his business calls for
keen attention it is not carried as a burden every day in the
year. A larger freedom of action, a wider outlook upon the
trend of things in the business world, an income handled in
large amounts instead of in driblets; these seem to me at-
tractive features which the business of beef production offers
as compared with its nearest relative and natural rival, the
business of dairying.

Somewhere about here it was my thought that I would
work in a concluding paragraph and draw this paper to a close.
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I had in mind the economic problem, and thought to limit my
discussion to that phase of the subject. Really, that ought to
cover the whole.problem of beef production in Connecticut.
But, unfortunately, it seems that it does not.

In a letter received from your honored Secretary in regard
to this paper I find the following sentence:

“T hope you will be able to convince us that we can suc-
cessfully meet the opposition of the beef trust,” and this sug-
gestion seems to call for some attention to the great question
which looms so large and with an aspect so threatening upon
the field of public discussion. Perhaps I ought not to be sur-
prised that the trust question intrudes itself into this discussion,
for scarce anything in the line of business seems exempt from
_ its influence either baleful or beneficial. So far as the business
of beef production is concerned there need be no fear of harm
from direct competition with any trust or large producing con-
cern of whatever name or nature.

The business does not lend itself readily to concentration
and monopoly. Its necessary distribution is too wide for that,
and it is in quite another way that the opposition of the beef
trust is likely to be felt effectively.

You will notice that your Secretary with keen discrimina-
tion made use of the word opposition rather than competition.
The trust question in its relation to the problem of beef pro-
duction in Connecticut is not whether we can produce beef here
in competition with growers elsewhere, but whether or not we
shall be permitted to sell our product when grown. The beef
trust, meaning thereby the four or five large firms which make
a business of handling meat products, and which undoubtedly
have an understanding with each other so that they act in
harmony and may be treated in this discussion as one con-
cern, aims to control the market, to stand between producer
and consumer, and permit no transactions between them except
through its agency. If it can accomplish this it is in a position
to fix prices in both directions — to say to the grower what he
shall receive for his product, limited only by the consideration
that it must be sufficient to induce him to continue in the busi-
ness ; and on the other hand to say to the consumer what he
must pay for this form of food, limited only by the considera-
tion that the price paid must not be prohibitory and drive the
consumer to quit eating beef and substitute for it some other
form of food.
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Now, this community has in recent years been related to the
beef trust as a consumer. It has controlled our supply, dic-
tated the price we should pay, keeping always within the limi-
tation above mentioned, and things have gone on smoothly if
not always satisfactorily. In the great beef producing regions
the control of the trust has been equally complete, and its man-
agement characterized by equal wisdom and the accumulation
of immense fortunes by the firms which compose it has followed
as a natural consequence. All over the country the channels of
business and facilities of transportation are adapted to the
situation as it exists, and, to those interested in maintaining it,
I have no doubt it seems to be just right, and any disturbance of
it a thing to be resisted and defeated if possible.

Now, if we in the east go to growing beef in sufficient
quantities to be felt in the market as a competing force, we shall
certainly disturb the serenity of the situation. With what tac-
tics such a development would be likely to be met has already
been indicated in more than one instance. An attempt would
be made to shut us out of the markets accessible to us by a cut-
throat competition, local and temporary in its nature, which
would be a burden hardly felt by the financial strength of the
trust while it would be crushing to its comparatively weak com-
petitor. There is the bald situation, and the question is, what
should be our attitude with reference to it? Ethically, the at-
titude and action of the trust in this respect seems fairly com-
parable to piracy or highway robbery, only it is lacking in the
element of courage which sometimes lends a measure of
dignity to the robber or pirate. From behind the secure covert
of technical legality these modern pirates and robbers prey
upon those who come within the scope of their power, and back
comes the question of Boss Tweed, “ What are you going to do
about it?” It is a question of tremendous import, far too wide
in its sweep and far too weighty for me to attempt anything
like a complete answer here and now. But this I will say,
that our attitude towards it should not be one of tame and un-
resisting submission to outrage. Resistance will cost some-
thing — the suppression of piracy and highway robbery under
the old forms has been and still is somewhat expensive, but in
the situation supposed the sharply-defined alternative is upon
us, of resistance or submission, and it will not do to submit.
We have not yet reached that stage of moral development in
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which evils of this kind, the fruitage of the greed in human
nature, can be trusted to cure themselves. One remedy for
them in which I have great faith is the power of an enlightened
and aroused public opinion.

Laws are excellent as rules for the guidance of those who
wish to do the right thing; but for the control and restraint of
those who desire to do the wrong thing, law, as administered
by our modern machinery, is clumsy and bungling, and fright-
fully inefficient. But the court of public opinion is always
open, its jurisdiction is very comprehensive, its process can-
not be evaded, its verdicts are given upon the merits of the
case, and its penalties are effectively enforced. Even the big
trust dreads this power and tries to evade the publicity which
comes to summon it before this tribunal.

And so what I would like to see when the trust or big cor-
poration steps out of its legitimate sphere of action and enters
upon a course of cutthroat competition for the purpose of kill-
ing off some weaker competitor would be not a surrender, but
a fight. In such a struggle the weaker party would not be
without effective weapons in its hands, nor would it be left to
fight alone. The press would lend its powerful aid, and every
instinct of righteousness in men’s hearts could be counted as
an ally. An aroused public opinion would be a tremendous
force in its favor, and it is possible and perhaps probable, that
legislation might come tagging along in the rear and help
some.

But all these helps are conditioned upon a fight. The party
who surrenders at the beginning of the struggle can count upon
none of them. Connecticut is a small State but one of wonder-
ful diversity of surface and soil and situation, and to some ex-
tent of climate also. Beyond any other tract of land of equal
area with which I am at all familiar it is adapted to a great
variety of products, and only through such variety can its
agricultural resources be utilized. The genius of its people
seems in harmony with its landscapes. Their aptitudes are ex-
ceedingly varied and they reach successfully many avenues.
It might almost be said of anything which needs doing and
promises to pay that a Connecticut man can be found to do it.
Run over in your mind, if you will, the long list, far too long
for me to write down here, of her agricultural products, from
staples like hay, corn, and potatoes, to the latest novelty of
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tent-grown tobacco, and see if this be not true in regard to her
agriculture. The same thing is characteristic of her manu-
factures.

The list is very long and its variety very great, and some-
thing new in product or process is constantly being introduced
and tested. Pioneering both in agriculture and manufactures
is going on all the time, and pioneering is grand work. Gen-
erally it pays the individual who undertakes it, and always it
is profitable to the community to which the pioneer belongs.
There are risks and hardships connected with it, but we, as a
people, are not over-much afraid of risks and hardships. We
meet risks and conquer them, we endure hardships and grow
strong by reason of them. All honor, then, to the pioneers.
We await a pioneer to lead a goodly following in the production
of beef in Connecticut.

DISCUSSION.

The PresipENT. Now, gentlemen, this question is broad
and comprehensive enough for a two-hours discussion. Have
you any questions ?

Prof. SaunDErs. Mr. Chairman, I would like the privilege
of saying a word or two in this connection in order to give you
good people here some idea of the experimental work we have
been carrying on at Ottawa along these particular lines for the
last few years. It may not be known to all of you, but Canada
is a great exporting beef country. We not only grow all the
beef we need for ourselves, but we have a great deal to spare to
send to the motherland. At Ottawa, our agriculturist, some
three years ago, planned some experiments along this line.
He selected ten young calves about four weeks old, fairly
well bred Shorthorns, graded and weighed each animal, and the
animals were divided into two groups, one being subjected to
special treatment and the other not, the object being to see
to what extent the advantage would lie with the group which
was going to be subjected to special treatment. One of these
groups of calves was fed in the way advocated by the speaker
who has just closed his excellent paper; that is, feeding it
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for a while very sparingly, and then giving the calf, as soon
as it could assimilate it, a small quantity, and increasing the
quantity gradually as the young animal was able to bear it.
The other group of five was treated in this way: they were
given plenty of coarse food and a little grain, not very much.
Now, as these well-fed animals grew they soon out-weighed
the other group which had been fed in the usual way, and pro-
gressed to such a degree that by the time they were two years
old the well-fed animals weighed on an average about eleven
hundred pounds, while the others which had been treated in
the usual way were about four hundred pounds lighter. They
were what would be called fairly good calves, but these special
fed animals showed most distinctly the economy of liberally
feeding young stock. The result was that they were sold to
a butcher when they were less than two years old at a profit of
$30 a head, counting all the food they had eaten. The only
element not taken into consideration was the labor. The labor
was put against the manure, as we considered that the manure
from such well-fed animals was equal to the labor cost.
Figuring in this way it gave us a profit of $30 apiece in cash
over and above the cost of feed from the time they were four
weeks old. The other five, which had been treated in the
usual way, could have been sold at a profit of about $5 a head,
but not more than that. The butchers did not want to look
at them as animals for beef, while they were most eager to
get hold of this “ baby beef ” as they called it, as it was just
the material which their customers were willing to pay a
good price for. I mention this experiment to show how well
and how thoroughly the speaker who has just concluded has
put that point, namely, the importance of feeding the animals
liberally from the start.

President STiMsoN. Last summer my business called me
to the Central Experimental Farms at Ottawa, and one of the
things to which my attention was directed was this department
of experiment stations there. And the man who took us about
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said that they were continuing the same line of experiments
there from year to year, not because they needed to find out any
further facts or any further confirmation of the truth arrived
at in the first experiments, but as object lessons for the farmers
who came there. This kind of experimenting was being carried
on continuously, and it struck me that the contrast presented as
the results of different methods was an extremely valuable
feature of the work there.

Mr. Fospick. While I do not come from the town that the
speaker referred to I just want to call attention to one thing,
or a statement that our speaker made. While he may be cor-
rect, and I agree with his suggestion that there are some lands
in our country towns that could be used to raise excellent beef,
yet I think he has rather given us the idea that there are towns
where we can buy land at from $2 to $3 an acre that is suitable
for raising beef. That is certainly very misleading. A game
preserve is not what you want to make good beef. - You might
buy some land that is suitable for a game preserve in Connecti-
cut for some such price, but to raise good beef you must have
grass and not brush for a pasture. Now while the speaker has
had opportunities for visiting some of these places, and also
where live stock is handled, that has also been my opportunity.
"I have also had opportunity in selling beef and calves to visit
Brighton and East Albany, and I find where you get the best
steers is from the country where you get the best natural
food. You can get any quantity of land for a low price in
this State, but it is not the kind of land that is suitable for
raising beef. You can buy some of this land that has had the
wood and timber taken off from it, a growth of fifty or seventy-
five or a hundred years, and where the owners have got to
wait for a long term before they can get another crop — that
kind of land you can secure for $1.50 to $2.00 an acre, maybe,
but that is not the kind of land, in my experience, that is suit-
able for beef raising. Land that is suited for raising beef is
worth $10, $12, and $15 an acre. I mean fair pasture land.
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I don’t want you to get the idea that you can go out here and
buy a large area of this cheap land, and that it will make a large
quantity of nice beef. You can’t doit. That is not the kind of
land that you can get for any such price.

Now, another matter relative to selling beef. My experi-
ence has been that when we had anything of first-class quality
we could get good prices without much trouble. If you have
got the quality, and you know how to sell, you can get about
what your beef is worth, but the trouble is we are not fitted for
raising beef in Connecticut. Our farmers have gone out of
the business. They have not been breeding for beef. We have
been raising too many scrubs that would never make good beef
no matter how much you fed them. They are not started
right. Nobody wants to go into the beef industry in Connecti-
cut without finding out the conditions which surround it. If
a man has got a large pasture that is quite a little distance
away from either a large place or a city, and cannot well go
into dairying, perhaps it would be a good idea for him to go
into the beef business here in Connecticut, but you do not want
to go off with the idea that you can go out and buy a lot of this
back country land, scrub land, that is hardly good for anything
and make a big success in the beef business. You have got to
have good pasture to do that. .

Mr. HusBarp. Perhaps I did not give the impression that
I meant to. My information is that there is a good deal of this
land which is really old farm land that can be had at a low
price for this purpose. That is, it is land which comprises a
considerable proportion of the land which has been utilized
for producing feed for the stock which was kept on these
farms. Some of it, of course, is rough land, and wood land,
and intervale, but there are many fields scattered about in these
tracts of land which I certainly believe will raise good beef.
I believe the best pasture in the land is one that is partly
shaded, and one which may include much rough land, and
which also includes intervales, and swales, and that kind of
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land which, with proper attention, may be maintained so as to
make an excellent pasture. I believe Connecticut pastures are
naturally adapted to it, and will raise good beef. It has been
done, and I believe they will do their part now towards raising
a good quality of beef.

The gentleman is right in regard to this fact, that we can-
not make good beef out of the stuff we have got on them now,
but we have got to learn how to work up this material we
have got on them now and to replace it with better stock.

The PresipENT. I would like to inquire if you think you
can take an old pasture in Connecticut, or some of these old
farm lands that have recently been used for making milk to
send to New York, and where but little has been done for them,
and produce good beef on them now ?

Mr. HusBarp. I certainly believe they will. That is, they
will do their part towards producing it, but they may need to be
supplemented by other things.

The PresipENT. Will they do what they formerly did be-
fore they were used for the dairy business?

Mr. HuBBarp. As to that, I said in the course of my re-
marks that a dairy herd upon a pasture was exhausting in its
effect. I think a pasture is deteriorated under a dairy herd.
I think, perhaps, where they have been used for that purpose
for some time they may require fertilizing to bring them up,
but I think under beef pasturing, with the animals constantly
upon the land the pasture is supplemented and helped to grow
feed. I think such pastures will maintain their fertility and
increase in their productiveness.

A MeMBER. Some years ago there was a farm left in East
Haddam to the Baptist Church of Chester. It comprised about
two hundred acres, and at the time the farm was left it was ap-
praised at $2,000. There was, perhaps, a third of it wood land,
but the rest of it was good, average farm land and capable of
supporting about sixty head of cattle a year. They sold that
farm, I think three years ago, for $500. There was all of thirty

AGR.—8
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acres of good mowing land. The pasture land was pretty fair.
It was not scrub pasture, but the most of it was cleared land.
There was a stone wall on it that would cost, if the money had
to be paid right out, over $2,000 to build. There was a house
and barn, and it sold for $500.

Mr. HuBBarD. There have instances of that kind come to
my attention in a great many portions of the State, so that I
cannot but believe that there are lands in Connecticut that are
suitable for beef production, and that might be utilized for
this purpose if a little effort was made to locate them. I am
sure of it.

Mr. Fospick. I want this thing to be understood just as
it is. I know something about some of that land that the
gentleman speaks of. If I understood him correctly he said
that that farm would keep about sixty head of cattle. Am I
correct?

ANsweR. Yes, sir.  That is what I understand it used to
do. .

Mr. Fospick. I know that territory well. It will pasture
about ten beef steers through -the summer the way we give
them ordinary pasture. I have been there. There are not
sixty head of cattle in that society there in Chester. _

A MeMmBER. I didn’t say at the present time. I said at
the time the farm was given to the Baptist Church. That is
some years ago. The land has been allowed to run down some
since. It has been leased to different parties, and they have
done nothing only to rob the farm. I would not expect that
farm to keep that number of cattle at the present time.

Mr. Hovr. I believe that there can be money made in
growing beef in Connecticut, but I do not believe there can be
money made by attempting to grow it upon our abandoned and
worn-out farms. If I was going into the beef business I would
not see How many acres of land I could get for a little amount
of money. My first object would be to see how good a farm I
could get and how little waste land; how many acres I could
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get in that farm that were clear, and then I would put it in
the highest state of cultivation. I would put my cattle in the
stables and feed them. I would raise the food upon that farm.
In that way you can treat ten steers where you can feed one
in the pastures and fields, and in that way you will all the while
be improving your farm and making it more and more pro-
ductive so that it will raise you more steers. The other way,
by pasturing your land, you would be all the while reducing its
productiveness, in my opinion. You have got to do with steers
as you would with dairy cows,— give them plenty of the
proper kind of food. So, if I was going to raise beef, I would
get the best land I could, and put every acre of it under the
plow. With your ensilage and your green fodder you can raise
on a hundred acres from fifty to a hundred steers without any
trouble, and your farm would be growing richer and better
all the time. You can do it cheaper and you can make more
money out of the business, in my opinion, by running it in that
way than in the other way, — by pasturing this worn-out land.

Prof. CLinToN. I happen to know of a case where this
practice which Mr. Hoyt has just recommended has been
carried out, and where a man, at the present time, is caring for
thirty head of stock upon about fifteen acres of land. I will
guarantee that there is not a foot of waste land on those
fifteen acres. Of course he does not depend upon pasturage,
but he has his silos, and he makes every foot of that land pro-
duce to its utmost. That means intensive farming, and it
is this system of intensive farming which I believe will help
us greatly in making a profit, not only in the dalry, but in this
respect also.

A MeMmBER. I know of a man that keeps between two and
three hundred cows on about a hundred acres, about seven
miles back of Montclair, N. J. He gets twelve cents a quart
for all the milk he produces. Of course he buys grain cargoes,
and everything he has to use except what he raises in quantities.

Mr. BARBER, It seems to me from what has been said that
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it would depend a good deal upon a person’s conditions,
whether he could make a success of beef raising. If you could
go into some sections of our State, say into the western part of
Windham county, and pass from that over into the eastern
part of Tolland county, and you could, perhaps, do better
raising beef than you could by running a dairy. But you take
a man that is situated near a good market, as all in the eastern
part of our county, and in fact, in most all the counties in the
State, and I do not believe that today, with the conditions as
they are, it is for his interest to give up dairying and go into
beef raising.

And another thing. It seems to me that the impression
that has been given out here by some that dairying will run
out a farm is not right. When I starteds out I couldn’t keep
much more than four cows and a horse, but I have had in the
past year nearly forty head of horned cattle, and I didn’t
buy anything either. I believe we can increase the pro-
ductiveness of our farms by dairying.

QuestioN. What do you do with the product of your
dairy?

ANswerR. We make butter which goes to private families.
I could sell just double what I can produce.

The PresipENT. It will not hurt the farm a bit to keep a
dairy herd on it if you keep the skim milk back.

Mr. Hoyt. I would like to inquire of the gentleman from
Ottawa if those steers which he spoke of, and which brought
such a good price, were kept in the stable or whether they were
left out to pasture.

Prof. SaunDErs. They were kept in the stable about
nine months in the year, and during about three months, when
the pasture was at its best, they were pastured outside. The
other steers were treated in the usual way. We put them out
early in the spring and left them out till quite late in the
autumn.

Mr. Hovyr. I would like to inquire of Mr. Hubbard what
he thinks as to the best breed for beef cattle?
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Mr. HueBarp. I think the general judgment of the ma-
jority of the beef producers at the show in Chicago was in
favor of the Hereford. That is the case throughout the west.
They lend themselves to the necessary treatment better. They
mature early. Their disposition seems to be very favorable.
While I was impressed with the merits of another breed, yet
I think the judgment of the majority was rather in favor of
the Hereford.

Mr. MANCHESTER. Quite a number of years ago my at-
tention was called to this subject of bringing up our pasture
lands. A gentleman in the western part of the State had a
pasture which was what. they called “ worn out” when this
gentleman took it. He put it under treatment to bring it up,
and his practice was this: every other year he sowed plaster
on it, and then he turned on his beef stock. And in that way
he brought that pasture up to a very highly fertilized condition.
The grass upon it was very good when I saw it.

Mr. StiMsoN. When up in Canada my attention was called
to this problem. Should a farmer have a permanent pasture,
or should he cultivate his pasture one year in every two or
three years, and then put it into pasture again? That seems
to be a good problem. In riding through Canada you will see
that they have a difference in their practice. You will find
the land is laid out in series beside the railway. You will
see one field that apparently has been pastured for a long time
and which shows a high degree of infertility, while perhaps the
soil has been cultivated in one immediately adjacent and shows
a high state of cultivation, the ground being well concealed,
and a good crop of grass. I would like to have Director
Saunders tell us what has been their experience in Canada in
regard to this matter of cultivating pastures.

Prof. Saunpers. Mr. Chairman, wherever the land is
suitable for mixed farming purposes, that is, where you can
grow a succession of crops, — and, of course, that throws out
all the sodden land, — where the land is of that character we
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find more money in treating it to a succession of crops than
there is by any other system we can adopt. The most common
system throughout the best part of Ontario and Quebec is a
four-years rotation. We begin, say, with a hoed crop. The
land is broken up, and we finish with a pasture crop. The
land being manured that vear you turn it under, and for the
next season put on a hoed crop, or, in some cases, a hay crop.
There are many of the large farms where a part is put into a
hay crop and a part into turnips or potatoes. If a man has,
say, a hundred acres of arable land on his farm, he will do well
to divide it into four parts of twenty-five acres each. One .of
these sections to be in a hay crop, and then the next year it
is sown with a grain crop and seeded with clover or timothy
at the time of sowing. The grain crop may be wheat itself.
Mostly it is oats. That is the hay crop mostly raised in the
eastern part of Canada. More so than any other grain. When
the oats are cut the young clover and timothy plants begin to
grow and establish themselves thoroughly by the end of the
season, so that the next year you get an extremely good crop
of clover hay. And we find the clover hay for use for feeding
cattle much more valuable than the timothy hay. Now, clover
with us being mostly a biennial plant, after the next winter we
find that the timothy predominates. Now, if a man has a
hundred and fifty acres, and has enough cattle to pasture 373
acres, or a fourth of this area that he has followed in rotation,
he can leave it all for pasture, but the pasture is so rich that
there are many farmers who have not cattle enough to occupy
it, and then it is better to divide it into two portions, one being
cut for the timothy hay and the other being used for pasture.
That takes us, you see, to the end of.the third year. Then,
late in the autumn or early in the spting, the clover and timothy
sod is turned under, having been previously manured, or it
may be manured through the winter, and, in that case, it has
to be plowed again in the spring for the hay crop. Now, our
farmers are pretty fully awakened to the importance of main-
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taining the fertility of the land, for they find there is more
money in that than in anything else they can do. We are all
after what we can make out of the farm. They take good care
of their manure and utilize it to the last pound in putting it on
their land. Some of them use artificial fertilizers to supplement
the manure where they do not think the manure itself is suffi-
cient to keep up the fertility of the land. Every crop takes just
so much out of the land, and if you figure what is taken out of
an acre and then figure to put back a little more, then your land
goes on improving and you have good crops assured to you as
long as you continue that system of cultivation.

The PresipENT. The time has now arrived to proceed to
the discussion of another question. We must take up now this
other question which comes to us, and it is a very important
one, and that is the address which we are now to have by Prof.
Saunders of Ottawa on

IMPROVEMENTS IN CEREALS AND FRUITS BY
CROSS-FERTILIZING.

This is the first time I have had the privilege of taking part
in an agricultural meeting in the State of Connecticut. I am
glad of the opportunity of making the acquaintance of the
farmers in this part of the great republic. Our object, I be-
lieve, in meeting together, is to give and gain information, and
we should on such occasions try to get all we can out of each
other, for we can all contribute to the general fund of informa-
tion if we will. } '

On the program prepared for this meeting I notice that the
word “discussion” occurs after the titles of several of the
papers, but it is not placed after either of the subjects on which
I am to talk to you. I sincerely hope that some time for dis-
cussion will be allowed in each case, so that if there is anything
in what I may have said which may suggest questions these
may be permitted, as I shall esteem it a privilege to be allowed
to answer such queries.

Another thing I notice on your program on which I wish
to say a word, as I think this may help you the better to under-



v

120 BOARD OF AGRICULTURE. [Jan.,

stand the importance to Canada of the work of which I am
about to speak. You will pardon me for referring to a matter
somewhat personal. I am announced to you as Director of the
Central Experimental Farm, Ottawa, Canada. This is correct
as far as it goes, but it does not go far enough. It should be
Director of the Dominion Experimental Farms.

The system of experimental farms organized in Canada in
1886-87 includes five farms — a central and four branch in-
stitutions. The central farm is located near the capital,
Ottawa, and serves the purposes of the two larger provinces,
Ontario and Quebec. One of the branch farms, that at Nap-
pan, N. S, serves for the three Maritime Provinces, Nova
Scotia, New Brunswick, and Prince Edward Island. One has
been established at Brandon in Manitoba, another has been
placed at India Head in the Northwest Territories, and a fourth
at Agassir in the coast climate of British Columbia.

The object in this arrangement was to cover all the more
important climatic conditions found from the Atlantic to the
Pacific, so that the work might be made helpful to the farmers
throughout the Dominion. All these farms are under my
direction, and my business is to study the needs of the farmers
in all parts of the country so that the work may be made as
helpful to them as possible. My parish, as you will see, is a
very large one, and, although I have made eighteen trips across
the continent in the past sixteen years and have driven five, or
six thousand miles over the plains, I have as yet only become
thoroughly familiar with a part of it.

The subject on which I have been asked to speak today is
“ Improvements in Cereals and Fruits by Cross-fertilizing.”
While this will be the main topic referred to it will be neces-
sary, in order to understand the subject fully, to refer also to
improvements by selection, for the two go hand in hand.

Improvements in flowering plants by cross-fertilizing have
been carried on for many years with great success, and to the.
exercise of this art we are indebted mainly for the many im-
provements effected of late years'in roses, carnations, gladioli,
cannas, irises, lilacs, and a host of other species which adorn
our garden from year to year and give us great pleasure.

It seems rather strange that while this special field — the
improvement of ornamental flowers — has commanded the at-
tention and services of a multitude of experts, comparatively
little thought has been given to the improvement of cereals.
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In Europe the name of the late Henry Vilmorin, — member
of the well-known seed firm of Vilmorin & Andrieux of Paris,
France, — stands out prominently in this connection. During
his lifetime he made a close study of the different varieties of
wheat in cultivation, and made many useful and interesting
crosses between the different sorts. Some of these are said to
have done exceedingly well in France, but I am not aware
that any of his varieties are grown in a large way in any part
of America. Mr. Vilmorin’s writings on this subject have
been most useful to all workers in this interesting field. When
visiting his establishment two years ago I found that his work
was being carried on with much enthusiasm by his son, Mr.
Philippe de Vilmorin; that he had under cultivation about
900 varieties of winter wheat including about 250 cross-bred
sorts, about 150 varieties of spring wheat, 100 varieties of
barley, and 150 different sorts of oats. These are mostly
grown in very small plots each containing from 40 to 50 plants,
and each year the relative productiveness of these sorts is
studied and the strongest and most productive plants in the
plots saved for seed the following season.

The Garton Brothers of Newton le Willows, England, have
come prominently before the public during the past few vears
as breeders of new varieties of grain by cross-fertilizing, and
some of the oats they have lately introduced, such as Waverly,
Tartar King, and Goldfinder, promise to be useful introductions
in this class.

In the United States Mr. Jones of New York State has at-
tained some eminence as a breeder of winter wheats, and some
of his varieties are much grown throughout the United States
and Canada. Professor Hayes of the Experiment Station
also has produced some excellent varieties of wheat by cross-
fertilizing.

The first efforts to improve wheat by cross-fertilizing in
Canada were made by the late Charles Arnold of Paris, Ont.
In 1872 he exhibited a new variety of winter wheat produced
by this method which is said to have been of rare excellence.
having the hardiness of some of the dark skinned sorts with
the thin white skin of some of the more tender kinds. That
wheat was awarded a gold medal that year by the Ontario
Agricultural Association. He subsequently sold a portion of
his stock of this grain to the United States Department of
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Agriculture, and it has since been grown in different parts of
the United States and Canada under the names of Arnold
Hybrid and Gold Medal wheat.

My own efforts in cross-breeding were begun in 1868, and
have been continued at intervals ever since. The work done
has included experiments with the gooseberry, red and white
currant, black currant, raspberry, blackberry, grape, apple,
pear, plum, cherry, sand cherry, Japanese quince, rose, and bar-
berry ; also with different sorts of wheat, barley, oats, peas, and
rye, and with several species of flowers.

Before referring to these cross-breds more in detail, permit
me to say a few words as to the methods employed in carrying
on these different lines of work.

In the breeding of plants the term cross-bred is used when
referring to the crosses produced between different varieties of
the same species, and the word “ hybrid ” when speaking of
new forms obtained by crossing such plants as are generaily
regarded as distinct species.

The results obtained from efforts at crossing or hybridizing
depend much on the care taken in conducting the operation.
In a general way it is believed by many experimenters that
crosses in fruit inherit their constitution largely from the pis-
tillate or female parent, while the quality and flavor of the fruit
is much influenced by the other sex.

The tools required in cross-breeding are few, but a steady
hand has an important bearing on the success of the work.
The following is all that is needed: A pair of finely pointed
forceps, some camel hair pencils, paper and gauze bags large
enough to enclose the branches on which the blossoms to be
worked are situated, twine for tying these bags in place, and
a few wired labels to attach to the branches, on which the
number of the cross or other particulars may be written.

In choosing flower buds to work on all those which are
partially open should be rejected, also those which are very
immature, the aim being to work on those which are so far
advanced as to be nearly ready to open. Having chosen the
flowers to be operated on remove carefully with the finely
pointed forceps the floral coverings, calyx and corolla, without
bruising or injuring the internal organs. The stamens with
their anthers are then torn away, leaving the pistil or pistils
exposed. When all the flowers selected have been thus pre-
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pared they are at once enclosed in a paper bag which is tied to
the branch until pollen from the other variety to be used in the
cross is secured.

In obtaining the pollen from the apple, pear, plum, cherry,
strawberry, blackberry, gooseberry, etc., it can generally be
had in sufficient quantity, and often in abundance, if branches
well provided with blossom buds which are just about to open
are cut and placed in a vessel of water in a sunny place indoors.
The anthers usually discharge their pollen in the morning, and
by lightly pinching them between the finger and thumb the
fertilizing powder can be seen in small patches on the surface
and with care can be transferred by the hand to the flowers
awaiting fertilization. Where one depends on obtaining pollen
from flowers outside it will often be found that bees and other
insects have preceded the hybridist, and in their efforts to
gather nectar from the flowers the anthers have been so knocked
about that much of the pollen has been scattered. If the variety
from which it is desired to obtain the pollen is later in bloom-
ing than the individual to be crossed the opening of the flowers
may be hastened by cutting small branches well furnished with
blossom buds a few days before the pollen is needed. placing
them in water and exposing them to heat and sunlight in a
greenhouse.

In working with grape blossoms the pollen may be col-
lected by holding closely under the recently opened flower
clusters a piece of smooth blue paper, when, by a sharp tap with
the finger on that portion of the branch, a cloud of pollen dust
will be liberated which will settle on the paper below. By re-
peating this operation several times the quantity of pollen on
the page may be materially increased. The caps of the grape
flowers will also fall plentifully, but these can be carefully re-
moved without disturbing the pollen below. With a camel
hair pencil slightly moistened this pollen can be collected and
easily applied to the pistils of the variety to be fertilized.

In applying the pollen from the raspberry and blackberry
it has been found better to break off the expanded blossoms
and, having removed the petals and the central bunch of pistils,
carry the mutilated flower on which the fringe of stamens alone
remains and twirl these about among the many pistils in the
flowers previously prepared for crossing.

In operating on such cereals as wheat, barley, and oats, the
process is much more difficult. In working with wheat the
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head should be selected soon after it has pushed out from the
sheath. This head consists of a series of clusters known as
spikelets, which are arranged alternately on opposite sides of
the 'stalk. Later, each spikelet will contain from two to five
kernels of wheat. In the early stages of the growth of the
head the kernels are not formed, but the hollow centers they

, are destined to fill are occupied by the more or less developed
flowers of the plant.

In the figure on the chart we have a portion of a wheat ear
from which all the spikelets but one have been removed, and on
one side of this one of the floral chambers has been opened.
The outer covering of chaff has been torn off and the inner
covering turned down so as to expose the flower of the wheat
plant to view. This is seen to consist of a double branched,
pucculent feathery pistil and three stamens, which are threcad-
like at base with large anthers overhanging the pistil. These
anthers contain the fertilizing pollen.

In nature fertilization takes place within the tightly closed
chaffy case, where, as the anthers mature, they open and the
pollen is shed on the delicate, feathery pistil below. Portions
‘of this pollen remain attached to the surface of the pistil, and
from one or more of these minute miscroscopic bodies a small,
thread-like growth proceeds which pierces the soft tissues of
the pistil and, gradually lengthening, soon extends to its base,
where it enters the ovary and fertilization is accomplished, fol-
lowed by the rapid growth of a kernel.

When operating on wheat to effect a cross the outer layver
of chaff is torn off with the finely pointed forceps, and the
inner coating pulled back by seizing it near the tip and bending
it downwards, which exposes the flower. The anthers are then
carefully examined and, if their condition is sufficiently ad-
vanced to offer the possibility of any of the pollen having been
shed, the spikelet to which it belongs is torn off and other
flowers opened until some are found in the desired condition,
with the stamens green but almost mature. These are removed
with much care, as the slightest injury to the soft and delicate
pistil will cause it to wither. The flower is then covered by
replacing the inner coating of chaff in its natural position.
After the removal of the stamens from a sufficient number of
selected flowers all other portions of the head are torn off and
rejected.
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Having previously selected heads of the variety or species
which is to serve as the male, flowers are sought for which
" contain anthers fully matured and covered with pollen. Then
the individual flowers which have been prepared for fertiliza-
tion are opened again in succession and the soft, feathery pistil
is gently touched with one or more of the pollen-laden anthers
from the other variety until a perceptible quantity of the
fertilizing powder has been applied, when the flower case is
again closed. After all the flowers in a prepared head have
been operated on it is wrapped in thin paper and so secured by
tying as to prevent the possibility of access of other pollen. As
a further precaution the covered head is then tied to a piece of
stick or bamboo cane, where it remains untouched until harvest
time, when any kernels which have formed will be mature and
may be safely gathered. Each kernel, when sown the follow-
ing season, will form the starting point of a new variety.

In crossing different sorts of barley the head should be
worked before it is fully out of the sheath, as natural fertiliza-
tion takes place earlier with this grain than with wheat.

In cercals the single plant grown the first year will produce
heads al! alike, and these will usually resemble closely the
variety on which the kernel has been produced. Occasionally,
however, it will to some extent take after the plant from
which the pollen has been gathered. If the cross has been
successfully made the grain obtained from the plant of the
first year’s growth when sown the next season will usually
produce several different forms, some resembling one parent
and some the other, while other plants will produce heads
more or less intermediate in character. After selecting the
most desirable type or types from a cross all other forms are
discarded, and only those retained from year to year which are
true to the type or types selected. After several seasons of
careful selection the type usually becomes fairly permanent.
Variations will, however, still in some cases occasionally occur;
these should be watched for and separated whenever they
appear if the new grain is to be preserved true to the chosen
type.

In efforts to cross cereals many failures may be looked for,
and with all the skill which trained hands can bring to bear on
the work the ripened kernels are alivays few compared with the
number of flowers operated upon. A partial record of the
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crossing which has been done on wheat at the Canadian experi-
mental farms shows that from 1,650 flowers carefully worked
only 220 kernels were obtained, about one in every eight.

In all efforts at cross-fertilizing paper bags are recom-
mended for covering the flowers on account of the closeness
of their texture. Pollen grains are sometimes blown about
by the wind, and are in most instances so very minute that they
would pass readily through the finest gauze. With grain the
paper bags have been allowed to remain on until the close of
the season, but with fruits or flowers, after the fruit or seed
is so far advanced as to be beyond the possibility of further
influence from pollen, the practice has been to replace the
paper bag with one of fine gauze, which will give free access of
air and light and thus promote healthy development.

As the summer season in many parts of Canada is compara-
tively short early ripening varieties of grain are desired, hence
efforts have been made to obtain early ripening sorts from
other counties, notably from the northern parts of Russia
and from India. From Russia several varieties were intro-
duced, including Saxonka, Kubanka, Mega, and Ladoga.
From India, in 188¢, through the kindness of the late Lord
Dufferin, then Viceroy, a number of different sorts were re-
ceived for test on the Canadian experimental farms, including -
specimens grown at different heights on the Himalayan Moun-
tains from 420 to 11,000 feet. All the Indian varieties have
been early in ripening, and two of the earliest and most promis-
ing of the wheats, Hard Red Calcutta and Gehun, were found
to ripen as early as the Ladoga, which was about one week
earlier than the Red Fife, which is the variety of wheat chiefly
grown in the Canadian Northwest. The Indian varieties
named, in common with all others tested from that country,
have lacked vigor and productiveness, and the grain has not
been as good in quality as the best sorts in cultivation in
Canada.

Crosses have been made of Hard Red Calcutta, Gehun, and
Ladoga, all early sorts, with the Red Fife and the White Fife,
with the view of combining the vigor, productiveness, and
high quality of the Fifes with the earliness of the imported
sorts. Many of these crosses ripen from three to four days
earlier than the Fife wheats, and some of them have manifested
great vigor and have proven very productive. They pro-
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duce hard wheats of excellent quality which make almost, if not
quite, as good a flour as the much esteemed Red Fife.

In productiveness one of the crosses named Preston has
taken the lead. This is a cross of the Red Fife with the Rus-
sian variety, Ladoga. Ladoga is a week earlier in ripening
than Red Fife. Preston is about four days earlier. During a
test of six years it has given an average crop, taking the re-
sults of the trials made on all the experimental farms, of 33
bushels 53 lbs. per acre, whereas the Red Fife grown under
like conditions has given during the same period an average
of 32 bushels 30 lbs,, a difference in favor of the cross-bred
sort of 1 bushel 28 Ibs. per acre. Laurel, a cross of Red Fife
with Gehun, has grown still larger crops, but this has been
under trial only three years while Preston has had a test of
eight years. Many of the other cross-bred sorts have also
made excellent records.

In the growing of new sorts of wheat there seems to be a
tendency to bearded forms. Where a bearded wheat has been
used as a pistillate or female form and the pollen obtained from
a beardless sort a large proportion of the progeny has been
bearded. Variations, however, occur in both bearded and
beardless sorts, the beardless forms {requently producing
bearded heads while the bearded ones more rarely produce
those which are beardless. In one cross where both parents
were beardless several bearded sorts were produced in the
second generation. The bearded varieties will vary in the
length and stiffness of the beards and many of them vary in
the color of the chaff, some in the same cross having white
chaff, others red chaff; the chaff also varies as to its smooth
or downy character. Any of these variations may be made
permanent by persistent selection. .

Spring wheats have been crossed by winter sorts. These
have 2ll ripened when sown in the spring, but although the
plants have had vigorous foliage they have been slow in head-
ing and later in ripening than most other spring wheats, and
as they have not been specially productive most of them have
been discarded.

In breeding for earliness the best results have been had
from a cross with the Onega and Gehun. The Onega wheat
was brought from the most northern wheat district in Russia
on the Onega River, near the Arctic Circle, the Gehun came
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from India from a high elevation in the Himalayan Mountains.
Two of these crosses, Early Riga and Harold, have been fully
a week earlier in ripening than the Red Fife, but the grain is
small and the crop only medium. In our experience any
marked advantage gained in a variety of wheat in the way of
" early ripening usually invelves a lessening in the weight of
the crop.

Some very interesting varieties have been recently origi-
nated at the Central Experimental Farm at Ottawa by fertiliz-
ing the Red Fife with pollen of the Polonian wheat (Triticum
polonicum). This cross was effected in the spring of 1900.
From a kernel so fertilized in a head of Red Fife a plant was
produced which, contrary to the usual experience, produced
heads and kernels quite unlike Red Fife. The seed from this
plant sown in 1902 sprouted much and gave a number of
different sorts of heads; scarcely any two of them were alike.
The photograph shown has the parents and some of the off-
spring shown on it.

The Polonian wheat has a very large kernel, and the object
in making this cross was to try to produce a good cropping
wheat with a kernel much larger than the ordinary grain.

BARLEY.

Very distinct hybrids have been produced by crossing the
two-rowed and six-rowed barleys. These are ancient types
which have long been regarded as distinct species. In the
two-rowed barley the additional rows on the six-rowed form
are represented by chaffy scales lying flat on the face of the
head. On the hybrids produced by using the six-rowed form
as the male these chaffy scales are in some instances all filled,
in others only a part of them are filled and the kernels are often
smaller and thinner than those found in the natural position in
the two-rowed head. With subsequent cultivation the relative
size of the kernels usually becomes more equalized and, in some
instances, they have become very even in size throughout.
Where the two-rowed has been used as the male the extra four
rows of the grain in the six-rowed head have been partly or
wholly obliterated. Perfect heads of both two-rowed and
six-rowed barley have been produced from hybrids obtained
by both of these methods. Crosses have also been made be-

'
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tween the bearded and beardless six-rowed sorts. The two-
rowed barleys stool much more freely than the six-rowed sorts,
the heads also are longer, and the main purpose in view in at-
tempting to produce these hybrids has been to originate va-
rieties of six-rowed barley with longer heads and an increased
tendency to stooling, hoping to increase the crop thereby.
Some of these new sorts have made promising records.

OATS.

In oats crosses have been made between varieties with
branching heads and those with sided heads, also with white
and black oats, white and yellow, and with thin-hulled and
thick-hulled sorts, and a number of intermediate forms pro-
duced, some of which have given excellent crops.

PEAS.

More than 150 crosses have been made in this group. By
rigid selection and the rejecting of all the less promising
sorts the varieties under trial have been reduced to less than
one-third of the original number. There are among. these
cross-breds some varieties of special merit.

CROSS-BRED FRUITS.

Among the breeders of new fruits there are many prominent
names, notably in France, Belgium, and England. In the
United States there have also been many enthusiastic laborers
in this interesting field. In Canada work has been progressing
along this line for about forty years. The late Charles Arnold
was a worker in fruits. By crossing the Clinton with Black
St. Peters he produced some excellent grapes, two of which,
Canada and B , are included in many vineyards in
Canada, and five of the seedlings of this group are now grown
in France; one of them, the Othello, is said to be extensively
cultivated in that country for the manufacture of wine.

Mr. Arnold also did some good work in apples. In 1873
he exhibited at the meeting of the American Pomological
Society held in Boston, Mass., eighteen varieties of cross-bred
apples, all seedlings of the Northern Spy crossed with Wagener.
Only one of these seedlings has found its way into general
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cultivation, but that is one of superior excellence known under
the name of Ontario. This apple is now grown on a large scale
by some Canadian orchardists, and is found to be a very
valuable sort for export. For thrifty growth of tree, early
bearing, productiveness, good quality, and long keeping, it
stands among the best.

Mr. Arnold also worked on strawberries and raspberries,
and obtained some useful results. He also devoted some at-
tention to garden peas. He crossed McLean’s Little Gem with
the Champion of England and produced a very dwarf variety,
an excellent bearer which produced peas of high quality. He
subsequently sold this pea for a satisfactory consideration to
Bliss & Sons, the well-known seedsmen, and it has ever since
been in general cultivation under the name of American
Wonder, and is still very highly esteemed.

Among other Canadian workers who have passed away and
who have left behind them rich legacies in the form of useful
fruits which they have produced, are the names of P. C.
Dempsey, W. H. Mills, William Harkins, and James Dougall.
The work done by these honored men was in apples, pears,
cherries, grapes, and gooseberries.

In my own work the first crosses attempted were in 1868,
and these were with the gooseberry. These were made with
the object of improving the size and quality of what are known
as the American gooseberries, by introducing strains of some
of the best English sorts, and, at the same time, obtain varieties
less liable to the gooseberry mildew, which usually affects
nearly all the English gooseberries grown in this country so
badly in fruit and foliage as to discourage their cultivation.
Those which are known as American sorts are generally sup~
posed to have sprung from the wild species with perhaps more
or less mixture of European blood. They are noted for their
hardiness, productiveness, and freedom from mildew. They
lack, however, the size and quality of the English sorts. The
experiments in producing new gooseberries were continued dur-
ing 1870 and 1871 and several hundred seedlings were obtained,
some of which are still in cultivation. Two of them, one named
Pearl, a cross between Downing and Ashton’s seedling, and
another called Red Jacket, a cross between Houghton and
Warrington, are popular sorts on account of their size, pro-
ductiveness, and freedom from mildew. They are extensively
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grown both in Canada and the United States. Other promis-
ing sorts not yet in general cultivation are Ruth Saunders and
several unnamed sorts. The early experiments also included
some crosses of the wild sorts with cultivated forms. Trials
were made with the wild prickly gooseberry (Ribes cynosbate)
and the Warrington, a noted English sort, large, red, and
slightly hairy. Among the new sorts produced were several
of an interesting character, one of which was quite smooth,
another slightly hairy, and a third rather strongly hairy. It is
an abundant bearer of good size and fair quality. The bush
has the strong upright habit of growth characteristic of the
wild form from which it was derived.

From 1868 to 1875 a large number of cross-bred grapes
were produced by fertilizing flowers of the native and culti-
vated American grapes with pollen chiefly from grapes of
European origin. During this period more than 3,000 flowers
were pollenized and about 400 seedlings obtained. Many of
- these were too tender for the Canadian climate and many others
were imperfect in their floral ergans, others were inferior in
quality, and only a few have survived the test of years.

Two of these are worthy of mention namely, the Kensington
and Emerald. The Kensington is a yellowish-green grape
which was obtained by fertilizing the Clinton, which is an im-
proved form of the native frost grape, with pollen of the Buck-
lands Sweetwater, a large greenish-white grape grown under
glass. The Clinton vine is a robust grower, very hardy. Its
clusters of fruit are of medium size, long, narrow, very com-
pact, and slightly shouldered; the berry is small, round, and
black, and is quite acid. The Bucklands Sweetwater is a less
vigorous grower, is tender, the berries are large, pale, yellow-
ish-green, oval in form, and sweet, while the bunch is large and
loose. The cross resembles the Clinton in vigor of growth,
hardiness of vine, and the character of the foliage. .The fruit
resembles the Bucklands Sweetwater in color, form, size, and
looseness of cluster, and in quality it is intermediate between
the parents. In the fruit of the Clinton the seeds are short and
plump, while those of the Bucklands Sweetwater are long and
less plump. In Kensington the seeds resemble in form those of
the Bucklands Sweetwater.

Many crosses have been made between the red and black
raspberries, from which purple berries have been produced with
characteristics of both parents combined.
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Many efforts have also been made to cross the blackberry
and raspberry, but with very little success ; the seeds obtained
have usually failed to germinate, and, occasionally, when the
seeds have started, the plants produced have been weakly and
worthless. Efforts are being continued along this line,

Some interesting results have been had from crossing the
black currant with the gooseberry. The crosses have been
intermediate in form of leaf, flower, and fruit. The bushes are
nearly sterile, only an occasional fruit being found, while both
parents fruit abundantly.

In the Canadian Northwest country the climatic conditions
are unfavorable for the production of large fruits. During
the past twelve years experiments have been carried on at the
experimental farms at Brandon and Indian Head with all the
promising sorts of hardy fruits obtainable from all parts of the
world. Many varieties have been brought from Northern
Russia and other northern countries in Europe. Also from
the northwestern states. About 200 varieties of the hardiest
sorts of cultivated apples and crab apples have thus been in-
troduced and planted on these farms under varying conditions
of shelter, but, with the exception of a few fruits on a Trans-
cendent crab had last year after ten years’ trial, no success
has attended these efforts.

In 1887 a small package of seed was obtained from the
Royal Botanic Gardens of St. Petersburg, Russia, of a small
wild Siberian crab, abundant in the northern parts of that
country and known as the Berried crab (Pyrus baccata).
A number of young trees were raised from this seed, some of
which were sent to the branch experimental farms at Brandon
and Indian Head, where they have been tried for ten years,
have proven perfectly satisfactory and have borne fruit abund-
antly. The fruit, although varying in size, does not average
much larger than a cherry. During the past seven years efforts
have been made to improve this crab by cross-fertilizing it with
many of the hardiest sorts of larger apples grown in the east.
This work has been very successful, and a number of new
varieties have thus been produced intermediate in size between
the small crab and the larger apple. The best in these are
large enough to be useful for culinary purposes, and the intro-
duction of the blood of the larger apple does not appear to
lessen in any way the hardiness of the tree.
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From seedlings of these cross-fertilized fruits further im-
provement in size may be expected, and, in the meantime, the
best of the varieties thus far produced are being rapidly multi-
plied so as to distribute them for further trial over all the
settled parts of the northwest country.

Time will not permit me to refer to interesting crosses
among the barberries, between the sand cherry and plum, be-
tween the wild plum of the west and the plum of the east, or
between different varieties of flowers.

Enough has, I trust, been said and sufficient evidence
brought forward to establish the great usefulness of this line
of work, and to show that it is possible to originate by this
method new varieties of cereals and fruits with hardiness,
earliness, and other characteristics which shall adapt them for
the service of man under all the different climatic conditions
which obtain in the widely distributed settlements on this conti-

nent.
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