HISTORY
COLLEGE OF AGRICULTURE
AGRICULTURAL EXPERIMENT STATION
AGRICULTURAL EXTENSION SERVICE
UNIVERSITY OF TENNESSEE

1869 - 1952

Data on the East Tennessee
Farmers' Convention, Commnity
Organizations and the Land-Grant
College System of Education

By
Almon J. Sims

Agricultural Editor



INTRODUCTION

This book is a compilation of articles, bulletins, publications and
talks on the history, organization and development of the College of Agri-
culture, University of Tennessee, in the Land-Grant College System of
Education, including Resident Teaching, Research and Extension.

Data is also given on the East Tennessee Farmers' Convention, com-
munity organizations in Termnessee and the organization and development of

Land-Grant College System of Education.

Four copies of this book have been bound and one copy each has been
placed in the Agricultural the University Library, Office of the
Dean and Director of the College of Agriculture and the Office of the
Department of Information,

Acknowledgement of assistance in the preparation of the data contained
in this book is made to former Director C. A. Moocers; Dr. H. A, organ,
former dean and director, and president of the University; Charles A.
Keffer, former director of the Agricultural Extension Service* Fred H.
Broome, former Experiment Station editor, and many other past and present

members of the College staff,
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A BRIEF CHRCNOLOGICAL HISTORY COF THE ORGANIZATICN AND DEVELOPMENT
OF THE COLLEGE OF AGRICULTURE, UNIVERSITY OF TENNESSEE
UNDER THE LAND-GRANT COLLEGE SYSTEM
By A. J. Sims, Editor and Chief
Information Department

The University of Tennessee, founded in Knoxville as Blount in
1794, received a charter from the Territorial Legislature of the Territory
South of the Ohio River on

On 1806, Congress endowed the College with a grant of 50,000 acres
of public land and State Legislature, on October 26, 1807, established the East
Tennessee College and provided that it hould absorb Blount College.

In 1840 the name was changed by th State Legislature to East Tennesse

The new College, like all early colleRes, had a hard struggle for
existence., During the Civil War the University suspended operations and the
buildings were used first by Confederate and then by Federal troops for a
hospital and barracks.

The Institution was in and in it was th
State Legislature, over kean competition from other calleges in the State, as
the Land-Grant of the St under the Morrill Act of of 1862,
The scrip from the 300,000 acre "land . ant" was old to a ew York concern and
ultimately amounted to $400,000, iving the University an annual income of $23,960.

Beginning of the College and Experiment Station

The College and eriment tation out of a combined School of
Agriculture, horticulture and botany, headed by Prof. Hunter Nicholson.

In the Farm of 100 acres around Morgan Hall,
where the College is now located at Knoxville, wa Improvement and
some experimental work was started in 1870 but no st dents were enrolled in

agriculture until 1871,
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In 1679 the name of the University was changed from East Tennessee
University to the of Tennessee by State Legislature., That same
year Prof. J. M. McBryde succeeded Prof., Nicholson as head of the School of
Agriculture,
In 1882 the School of and Station was established as a
distinct department of the University with Prof. John W. Glenn as its first director.
In 1882 th courses in were made more definit and complete; text-
howdb
books and references were used, and an agricultural building (old Geemsick Hall
on the main U-T campus) was erected. "This was a handsome brick structure, 31 feet
by 63 feet, and two stories in height, with the first floor divided into two s,
one a lecture room for the professoé?ggriculture, horticulture, and botany and the
other a laboratory for the same subjects, The upper floor was to become agri-

cultural muse where there would be collected and exhibited n of farm machinery,

specimens of agricultural products, and samples of soils and fertilizers of

Tennesses."
Reorganization Under Habch Act-1887
In_1887 the ant Station s reorganized under the Hatch Act of Con-
8s, March 2 , 1887, which gave the Station an annual income of and

placed it under the ediate supervision of a director and a committee of five
members of the Board of Trustee . Dr. Charles W. elected Presid nt
of the was named director of the Station under the
C. 8. Plumb, ssachusetts Agricultural College, was appcinted assistant director
of the Station and professor of agriculture; C. L. Newman, assistant professor,

d F. Lawson Schribner, professor of botany and horticulture. All literary,
scientific, agricultural and language courses,including Latin, were taught in

the School of Agriculture and Mechanical Arts.



Carrick Hall was the when the Station @8
under th Hatch Act of The building was enlarged in May, 1888, and the
members of the East Tennessee F  ers' Convention, which s in session in
Knoxville participated in the ceremony of laying the cornerstone.

In Prof. F. Lawson Scribner was made ctor of ental work,
the college farm, comprising 100 acres, to ether with all equi 'ent that
had been used in teaching, was turned over to the Expe nt Station; one of the
conditions of transfer being that all farm work should be so conducted as to

illustrate and agree with the instruetion given in the classro

pi-g the office and title of the director of the Statio

abolished and the transferred to th President of the
when wctor Scribner resigned to join the staff of the U. 8. Department of
A riculture. Charles F. Vanderford who was appointed professor of agriculture
and assistant Station director in 1891, was made manager of th Station F
In 1899 Dr. Andrew Souls, later president of the Georgia Agricultural College,
was appointed professor of Agriculture and manager of the Station Farm to succeed

Prof. Vanderford who had died that year.

In the office and title of director of the Station abolish
in was re-established and Dr. Soule wa mide director
of

The School of Agriculture took an active part in farmers' meetings, short
courses, and similar wor Extension Short course of one week were
first in Four of these short courses re held the first year, over

four hundred students being enrolled in the four courses. From 1903 to 1915
approximately 6,000 men, women, boys and girls were taught the lesson of better
farming methods and richer counﬁry life in these extension short courses.

It sted in the
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annual income of $15,000 received from the Federal Hatch Act of 1887) for
work and purchase of 4O acres of land adjoining the original

100 acres purchased by the University in 1869 under the Morrill Land-Grant Act
of 1862,

Farmers of the State now began to take interest in the work of the Station
and requests for branch experimental farms in other sections of the State
began to be heard.

Morg Named Director In 1905

In Dr. Soule to go to the Virginia Experiment Station
and Dr. H. A. President of the University, 1919 to 1933, succeeded
him in 1905 as professor of Agriculture and director of the Station.

In the Adams ct of Congr increased the Annual Hatch Act
appropriation to the Station by 15,000, aaking a total of 30,000. This
was | . _the Purnell Act of

In the Bureau of Entomology of the U. S. Department of ridulture
established some tobacco insect investigation rk in cooperation with the Station
near Clarksville., This work was nl ged into Mericourt a sub-station in 1913
through gift of land te the University by Hunter Mereweather, a prominent citizen
of Clarksville. This Station s merged im 1943 with the Highland Rim Station
at Springfield.

In Madison . land for a Sub-Station at and

»

the Legislat , within the administration of Gov. Malcolm R. Patterson,
appropriated money for original buildings in 1908. The Station has alway
received enthusiastic support of farm families.

In its long history, the Jackson Station has had superintendent .
Shelby . Roberts served in this capacity from 1909 until he resigned in 1929
to accept a position with a railroad. The present superintende Ben P, Hazle-~

wood, has served since 1929,
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The U-T Board of Trustees approved enlargement of the Jackson Station
in 1941, from the original 200 acres to the present 660 acres. This enlargement,
funds for which were made available by Governor Prentice Cooper, greatly facili-

B expansion of research in pasture and forage utilization, livestock, and
reclamation and stabilization of soils common?ehe ares.

In Oliver T Hall,built by the East Tennessee Farmers'
Convention was dedicated. It was named for Judge O, P, Tew one of the
organizers of the Convention and a large contributor to the building fund. See
history of the Convention in this book,

In the Knoxville Station was the e of Cherokee
across the river, with an appropriation of 125,000, made by Knox County, and

contributed by Knoxville business firms,
Morgan First Dean of College-1913

It was also in 1913 that the School of Agriculture was changed to the
College of Agriculture and Dr. Morgan was named its first dean in addition to
his duties as director of the Station. A Total of 71 students were enrolled in
the College in the class of 1913-14.

Dr. Morgan was elected President of the University in 1919 and was succeeded

as dean of the College of Agriculture by C. A. Willson; as director of the Station

by C. A. Mooers. Dean Willson died in 1937 and was succeeded by Dr. M. Jacob.
Extension Service Created.

1914 the Division of no the Extension

A,

Keffer, College horticulturist, was made director of the new Division.

Farmers Cooperative Demonstration Work, started in 1904 in Texas under th

direction of Dr. Seaman A. Knapp, Bureau of Flant Industry, U. S. Department of

J

g



L o

Agriculture, spread to Tennessee in 1909 and was merged in newly created —
Division of . of the College in 1914, ' - momw) wod €
A“‘ s'-ov\ g-.l.nv-cn) W 9 3.

Morgan Hall and New Sub-Station Added

In . the U-T Cooperative Creamery was established by the College to
train students and stimilate interest in dairying.

In 1917 the.State Legislature authorized the establishment of the Middle
Tennessee Station for which Maury County and some public spirited
individuals provided the land near Columbia. This Station farm was sold and
the W. A. Haynes farm, seven miles north of Columbia, was purchased for the
Station, in 1950.

In the new Hall, named for Dean and
Director H. A. Morgan, was completed on the Station Farm at Knoxville. A small
two story brick building erected on the site for the Station and the School of
Agriculture in the early 1890's was torn down in 1920 to make room for Hall,
Some early students lived in the upstairs of this building and worked on the
College Farm. The resident teaching, research and extension staffs of the
College of Agriculture, which had been housed in Carrick and Morrill Hsalls on
the main U-T Campus occupied the building in y. Governor Alf Taylor presided

t the dedication June 6, 1921,

Both Governor Taylor and Dr. Morgan stated at the ceremony that this large
and magnificent building should meet the needs of the College of Agriculture for
next 50 years. As a matter of record, the bullding was over crowded in less than
20 years, In the first wing of an Agricultural Engineering building was
completed to relieve the crowded condition in Morgan Hall,

In 1927 a Junior College of Agriculture and Home Economics, with a college

farm, was established at Martin, Tennessee, by the State Legislature. T is

Junior College was made a four year college by the 1951 Legislature.
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In a new now Alcoa was constructed acros
the Tenn s e River, connecting the original station farm with Cherokee Farm.

It was dedicated 20, 1930, by Governor Henry Horton in connection with the
57th Annual Meeting of the East Tennessee Farmers' Convention.

In tobseco sub-station was established near Gre neville in cooperation
with the U. S. Department of Agriculture with Frank 3. Chance as superintendent.
Funds were appropriated by the State legislature the Station. The original pur-
chase consisted of 165 acres.

On the four elm trees at the west erd of Hall
were set by G. L. Herrington, 4-H Club leader, and Director C. A. Keffer, in the
name of 4-H Clubs of the four Extension districts of the State, Each club member
had been asked to set a tree on that date in observation of the George Washington
Bi-Centennial., The Washington Elm at the fork of Kingston Pike and the Alcoa
Highway was set at the same time by the DAR.

From to the time the Station he with th

studies, especially in the fields of Agri-
cultural Engineering, soil fertility, conservation, land-use and forestry
investigations.

An agricultural engineering quonset laboratory erected on the U-T Farm in

1947 by TVA was turned over to the Station for research and teaching purposes in

1952,
and Land turned acres of timber
land in and Scott Counties over to the for search in
This land was transferred to the Experiment Station im 1949.
In funds for the Station were substantially increased by the Babkhead-Jones

Act of Congress and again in 1946 by the Research and Marketing Act,
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The Corn and Cotton Research west of Morgan Hall, was erected
in 1936 by the U. S. Department of Agriculture on Station land deeded to
the Government by the University - site for the building and one foot rom its
base on each side.

The barn and parlor on Cherokee Farm was also built in

1936.

ANIZATION - EXPAN ION ~ CONSOLIDATION - 1942-1952
C. E. director of the Agricultural Extension Service,
as de n of the of and director of the Extension
Service.

This was the first step in a move by President James D. Hoskins and the
Executive Committee of the Board of Trustees to coordinate all of the agricultural
services of the University to the State under on ve head,

In his position as dean, Dr. Brehm succeeded Dr. M, Jacob, dean of the
College from 1937 to the time of his death, March 22, 1943.

Prof. N. D. P head of the horticultural department, was named vice
dean of the College.

Frank S. superintendent of the obacco Experiment Station at Greene-
ville, was appointed assistant to Director C. A. of the Agricultural
Experiment Station, on

N  Sub-3tations Established

In two the Rim near Springfield,
and the Cumberland FPlateau near Crossville, were established with funds
provided by the State Legislature. Funds for the purchase of 175 acres were
provided by the State Legislature for the Highland Rim Station. Additional acres,
totaling 429, were paid for out of money from the sale of the Mericourt Station
at Clarksville. The 1943 Legislature also appropriated funds to improve a tract

of 600 acres of land by Cumberland County for the Plateau Station,
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Additional land totaling 1382 acres, known as the Grassland Farm, south of
Crossville, was acquired from the Cumberland Homestead tracts.

A Prisoner of War (World War II) Camp near Crcssville was turned over to
the University in 1947 and was converted into a 4~H Club Camp and research farm
in connection with the Flateau Station,

John A. Odom was appointed superintendent of the Plateau Station in 1945.
Lawson M. former assistant agent in Lincoln was appointed
superintendent of the Highland Him Station rech 15, 1951. Dennis Latham was
acting superintendent up to that time.

From - to - . the Knoxville Sbation was . . by the purchase of
510 acres on the Alcoa Highway in‘Blount County. March 1, 1944 J. Newt
Odom, special agent in soils work in Rhea County, was appointed general super-
intendent of Station farms. W, A. Campbell, foreman of the Station Farm at
Knoxville for more than 30 years, retired in 1949.

Information Department Created

On a Department of Information was created to serve the
three branches of the Cpllege of Agriculture - research, extension and
resident teaching.

A, J. Extension editor since 1920, was named head of the new depart-
ment, which consolidated the. LExperiment Station and Extension editorial offices,
meiling rooms and libraries.

Fred H. Broome, Experiment Station editor and secretary since 1897 continu
as Station editor until his retirement in 1949,

The ork of other departments, representing all of the major enterprises -
crops, livestock, dairying, horticulture, entomology, engineering and soils -
was more closely coordinated in the planning and develomment of information for

use in resident teaching, Extension work and research studies.
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Period,
the World War - there was rked decline in the
nunber of students enrollsed in the College of Agriculture and several members
of the teaching staff assisted the Extension Service with tha added responsi-
bilities for food, feed and fiber production during the emergency.

Administrative Staff Changes

In November J. H, . assistant director of the Agricultural
{
Extension Service, was made vice director of the Extension Service. B
director of the Extension Farm Labor Program, was assistant Extension

, succeeding H., S. Nichols, who died October 23, 1945,

C. . Mooers, director of Experiment Station since 1919 retired.

C. E. . , dean of the College and director of Extension, was named to succeed
Director thus th thre resident teach=-

research and Extension - under one head for the first time.

Frank S, , assistant director of the Station, was named vice-director.
Ls Ro - , superintendent of the ddl ennessee Station for 24 years, also
retired July 1, 1946 and wa succeeded by Jogn A. who had been assistant
superintendent. Hume, ssistant supervisor of cooperative experiments in

several Middle Tennessee counties was the first superintendent of the Station -

1918-1922.
In President Jame D. Hoskins retired and the Board
of Trustees named Dean and Director & as esident of the
County Agent in Greene Count , was superintendent of
the Gr eneville Tobacco sub- tation November to succeed Frank S.

who was appointed vice director of all U-T Staions in July.
The Patrol at the junction of the Kingston Pike and Alco
highways, was erected on the U-T Farm in
the of and the School of Ho e Economics

were consolidated under the of and Home

by actions of the University Board of Trustees. Under this change Dr. N, D. Peacock
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continued as vice dean of agricultural instruction and Miss Jessie Harris, who
had been head of the school of home economics for a nmumber of years, became vice
dean of home economics.

The Home Economics on the Maln Campus, was in and
was dedicated on October 28, of that year.

Brehm Named U-T President

In Dr. C. E. Bre was made President of the by
the board of trustees..J. H. McLeod was named dean of the College of Agriculture,
director of the Experiment Station and director of the Agricultural Extension.
Dr. Brehm had been acting president since 1946 and . McLeod had been vice-
director of the Extension Service.

R. W. Moore, succeeded cleod s vice-~director of the Extension Ssrvice
and E. C. cReynolds was named associate director in October 1948.

Frank S. Chance continued as vice director of the Station and Dr, N. D, Peacock
as vice dean of the College.

In a contract s entered into by the University and the Experiment
Station with the Atomic Energy Commission for study at Cak Ridge of the cattle
that were exposed in the first Atom Bomb explosion in New Mexico in July 1945.

In connection with this study other projects for the investigation of the
use of isotopes in the study of animal and plant metabolism were developed.

About 2,000 acres of tillable land in the Oak Ridge area were provided by the
tomic Energy Commission for this work. Dr. C. L. Comar was appointed laboratory

director and s arch coordinator. J. M. Bird was named farm super tendent.
Scarboro School in the area was enlarged as a laboratory for this work in 1949.

Octob r the Lewisburg Dairy Experiment ~ established in
July 1929 by the Bureau of Dairy Industry, U. S. Departmemt of Agriculture, became
a cooperative Station with other U-T Stations, under a memorandum of understand-

ing between the U. S. Department and the University of Tennessee.
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The Austin Club adjoining the Greeneville
Tobacco Station, was dedicated. The Camp was built by donations received from
4-H Clubs and public spirited citizens of st Tennessee, under the leadership
of . Austin, member of the U~-T Board of Trustee and one of the principal doners.

In October the famous Plantation of saome 18,000 acres in Hardeman
and Fayette counties, was turned over to the University by s. Hobert Ames by
will and deed of trust to a Board of Trustees for agricultural research and
teaching purposes.

November John A, superintendent of the Middle Tennessse
Station since 1946, s pamed assistant to Vice Director Chance. E. J. Chapman,
agronomist for the | Tennessee Station, succeeded Mr. Ewing as superintendent
of the Middle Tennessee Station.

McCord Hall Dedicated

November = _. McCord - , the new dairy was dedicated. Govermor
Jim McCord for whom the building was named, cut the ribbon, opening it for in-
spection. Governor McCord, for many years a leader in the dairy field and a
newspaper editor at Lewisburg, was also one of the principal speakers,

Com building in the dairy group - the dairy and food processing buildings -
were completed in early 1950.

In December the Albert Jr. emorial Hereford Herd was established
at the U-T Station throu gift by the Noe family of five prize animals - a bull,
two cows and two heifers - from famous Milky Farm, Pulaski. Governor Gordon
Browning added three other animals to the group from the Noe dispersion sale. This
nucleus herd was established at the University to perpetuate the bloodlines of the
world famous herd for research and teaching purposes,

in the =~~~ ° offices of the College of Agriculture -
resident instruction, research and Extension, and the information department,

were moved from the second and third floors to the first floor of Hall,
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At the same time the various departments cf the three branches of the College
were regrouped in most cases, closer working relationship.

During the year the was constructed by the
College on Cherokee Farm near the Alcoa Highway Bridge. A new three story
agricultural building was also completed at the Junior College in in 1950.

In the Middle Tennessee Station farm near Columbia,
established in 1917, was sold and the 593 acre W. A. Haynes farm seven miles
north of Columbia, was purchased. A new administrative building and auditorium
was constructed on this farm in 1951,

In Driv , (named for Robert R. Neyland, famous U-T football
coach) including the North Cloverleaf to Alcoa Highway, was completed through
the University Farm.

the Frank S, Chance Administrative on the Greene-
ville Tobacco Station was de

A emall branch laboratory constructed by the Station in cooperation with
the U. S. Department of for the study of X-Disease of cattle was

also completed in 1951,
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ANNOUNCERMENT.

Ta T NNIsSSFE AGRICT LTT RAL STATL0N, estahlished Tn
the Board of Trustees of the University of on Sth, 1882, las
it reorgauized i accordance with the socalled, “ Hateh Fxperiment Sta-
tien Act,” and the Act of the (eneral Assembly of Tenuessee of March the
155y, which endoawdd this staton with the Tenefits of the said Act.
The neces. ary arc being crected anc the Station will be fully
prepared on the first of Septemler to nndertake any of the work re-
quire 1of it hy the laws unider which it is
The Station "s « of information for farmers. and vvers Tennessce
¢ interest n e our agricultural industrics or peshurces
the Lo applv to the Station for any assi:tance comes within its
provinee to render, anid the Statior will respond to all appli -atious as far
s ‘fes within its power.
Station will have good facilities for analyzing und testing fertilizers:
cdtie milk and products; sceds, with to their
o1 gertniiating power; BE iden ifving grasses and weeds a 1d studying
plants: o1 1z the discases of fruits and fruit trecs. grains
md nther uscful plauts; for g reports on injurious and the
hest i of them, and for investizating the disenses of
! antmals  No sumples can T reccived for chemiea! anal_ sis nnil
die o 1 oratory is completed on the nrst of September.
Vil e such alises, seed-t teporty, cte for the citizens of Fen-
iHess 1.
1. Thet the are of use w0 the public aud are o publish
That the santples are taken from fresh stock, now on the murket and
1 mee wi b ile fonr lirections fur tiking samples.

B the or specimens sent are fully deseribed acconding o
fons I case of feriilizers a eonpicte transeript of the brand the
on e pact 1ges, or @l en by state-

of the at which it < cetailed) muse @ given.
Al nther work pruﬂ)(-r o the Fxperiment Siniion within che

wirte whieh i that cun be wacd for B8 public o i,
witl he without ol rge. Notes and suggestions ol
suhje s of nvestigadons, clearly and Lriefly written, will e welcomed.

The Ruolletis and <iving re ultc of exporintenis and investi-
o U Lare of will Te L, of el rge, o al per-
s g o wagaed in win 1them.

et ges by -, Lo res v attention, should he prepur”

A addressed, wof 2o anv

w e

1t

] NT STATHO
KNoxv NN

jrxperiment Te'iding, coneining its o Tabo s

o, nd e and horticultural deparime nt arc located

o L Uadve sy groutuds, e fro  the Custom JHons m

The t riment I'nrm <tables, Ll - cole,, are Joca el

Greoanile west of the ©oriversity on the Kingsi nike f e
¢ Ludy to visit th mys and 1



Article AND RE-ORGANIZATION.
By i DIRECTOR

The Agricultural FExperiment Station of the University of Ten-
nessce grew eut of its School ef Agriculture, Iorticulture and
Botany. T'he experimental work of this scheol was inaugurated
by Prof. J. M. McBryde, who was at its head {rom June 1879 to
June, 1882, Threc reports, 150—20e p p. cacli, on experimental
work, for the most part field and feeding e. periments, w re pub-
lished during this period. They commanded favorable att ntion
i and out of Teunessee. The success of this work led te the
establishment of the Statien by the following action ef the Board
of taken June Sth, 1'82:

In order to increase the etficiency of and give wider nsefulness to the
Agricultnral Department of the University of ‘T'ennessee, and bring it into
closer relations with the farming interests of the State, by affording to the
Commonwealth the advantages to be derived from the practical results of
) p rsistently prosecnted through a series of vears, the Board of
Trustees hereby establishes and inaugurates, upon th  College Farm, an
ixperiment Station, which shall be a distinet department for the promotion
ol the weneral interests of agriculture in Tennessec.

1. This department shall be condneted under the general management of a
committee ol the DBoard of Trustees, which shall be denominated *°‘Che
Boarcl of Control,” and shall consist of five members, who shall he elected
annually by the Board of Trustees. “I'he Board of Control, in addition to
the duties that shall be devolved upon it touching the Fxperiment Sta-
tion, <hall also discharge the duties heretoferc appertaining to the Ifarm
Comumittee, whicl is hiereby abolished.

2. The work of the Iixperiment Statien shall be nnder the administration
of a Dircctor, who shall be charged with the oversight and conduct of the
experiments, inve ‘Ligations, ete., contemplated in the erection of Station.

3. The Lixperiment Station shall be furnished with a chemist as assistant
to the Director, to whom the chemical part of the work, especially of an-
alvsis, shall be entrusted.

4. The Director and Chemist shall be under the supervision of the Board
of Control and dircctly r sponsible to the Board of Trustees, and the work
required in the proseention of the business of the Station shall not interfere
with the discharge of any of the duties appertaining to the professional
chairs of any members of the Uaculty swho may hiold positious in the Station.

5. The acconnts of the Station for all experimental work shall be kept
separate and distinct from those of the Farm, as far as practicable.

6. As the object of the Iixperiment Station is to be the promotion of the
agricultural interests of Tennessee, hy practical and scientific experimenta-
tion wd investigation, the Station shall hold itselfl ready te make for the
citizens of Tennessee analyses of seeds, fertilizers, soils, minerals, ete., under

» fellowing conditions, viz:

1 results must promise to promote the canse of agrienltnral progress,
to prove of interest to the pnblic, and he free for publication.  Such experi-
ments or analvses shall be made withont charge, provided, the samples
furnished arc made in accordance with the instructions that will be furnished



on application. DBotanical determinations, analyses of drinking waters and
other work of ben fit to the public, will fall under this head.
o more work shall he done by Station than the mecaus of the Uni-

versity will allow,

All analyses shall be made in the. order of the arrival of the samples and
at the diseretion of the anthorities of the Station.

I*xaminatious and for the benefit of . parties will be made
on reasonable terms.

The Board of Control shall elect their own Chairmuan.

The details of the practical working of the Fxp riment Station is coin-
mitted to the Director, subject to the approval of the Board of Control.

Appropriationus of mormey for the prosecntion of the ends of the Station
shall only be made b - the Board of Trustees.

Prof. McBryvde resigned to take the presidency of the University
of South Carolina, and Prof. Juo. W. Glenu, who was elected Pro-
fessor of Mgriculture, Horticulture and Botany in this University
becamr th first Director of the Station in June, 1882,

The -eneral Assembly eof 1883 i the chemist of the

tation to make the " es of for the State Department
of . griculture. In retur for this, the Experiment Station re-
ceived a small revenue, from $700 to 1,000 per anmuat, from the
tax upon conmiercial manures.

The Station never enjoyved any fixed, or settled income until
the present vear. The Trustees of the University voted it such
fuuds as they conld spare from time to time from the general
treasury. ‘The amount from this source, not including salaries,
which the officers received as professors, was necessarily very
limited. In spite of these difficulties, considerable and valuable
work was done, chiefly field and fe ding e-periments.

Prof. Glenn d in effice until June, 1887. Prof. W. A.
[ was chemist to the Station from October 1883 to June 1886,
and Prof. \W. E. Moses from 1886 to the present time.

During this p riod . d a number of Bulletins
and  eports.

On the 24th of July, 1887, the Board of Trustees elected Dr.
Charles W. Dabney, Jr., Dircctor, with authority to propose a

plan and officers for the reorganization ef the Station
which the General Assembly had made the recipient of the funds
appropriated by ss by the so-called, ‘“ HHatch Experiment

Station Bill."

Prof. Cliarles S. Plumb was clected to take charge of field and
feeding experiments amd entered upon s duties on October 11th,
1887.  Mr. Clifford L. Newman hecame assistant in the Fxperi-
nment Station on  eptember 1st, 1887.

As the promised funds were delayed and were considered by
some uncertain, and as the Station had very limited resources of
its ow1, it was nec ssary to proceed very cautiously. Some ex-



perimental work was started at once, however, and has been |
up constantly.

We the Station without a laboratory of its own, with-
out apparatus, library, ctc., without everything, in short,
which it takes to make a scientific station, and really having
no existence, either in substance or in spirit, outside of the Uni-
versity and its farm.  For seven month - of this fiscal year, from
July to February, the Station was almost wholly without funds,
with which to carry on werk. The University advanc d the Sta-
tion moneys, and some perimental work was undertaken.
Under such circumstances, stock e. periments, and work in the
plaut house and in the chemical laboratory of the University, was
all that was open to us. What was accemplished under these
disadvantages, this and future Bulletins will

As soon as the funds for the of the Station were as-
sured, the organization was further cempleted by the election of
Prof. F. Lamson Scribner, ’otanist and Horticulturist; Mr., W.
E. Stone, Chemist and Prof. Henry Ii. Summers, Iintomelogist.

The present organization of the Station is as fellows:

DIRFECTOR :
CHARLES W. DABNEY; JR., Pa. D, (Géthingen:)
University Virginia; Professor Chemistry and Mineralogy Fmory and
Henry College ; Stat  Chemist, Director North Carolina Agricultural Jx-
periment Station; Chief Department Government and State Ixhibits
Worlcl's Exposition, New Orleans.

ASSISTANT DIRECTOR, In charge of field and feeding experiments:
CITARLIES S PLUMB, B. S,

Massachusetts . gricultural College; Assistant Editor Rural New Yorker;
Assistant  Director New York Agricnltural Experiment Station: Editor
*“Agricultural Science.™

BOFANIST AND HORTICULTURIST

I, LAMSON SCRIBNER, B S,
Iaine State College; Professor Girard College ; Dotanist . ‘orthern ‘I'rans-
continental Snrvey ; United States Department of Agriculture.

CHEMIST:
W QP SEX0), THESBENS
Massachusetts Agricultnral — ollege; in charge MHoughton Farm Ii-peri-
ment Station; Assistant Chemist and Biologist Massachnsetts Fxperiment
Station ; University Geettingen.

ENTOMOLOGIST :
HENRY' E! SUMMERS, B."5.,
Cornell University; Fellow Comparative Anatomy, Cornell 1886-7; Tn-
tomology and Comparative Anatomy 1887-5; Instrnctor in Veterinary
Science, Cornell,
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ASSISTANT, In field and feeding experiments:
CLIFFORD LEWIS NEWDMNAN, B. S,

Agricultural and Mechauical College of Alabama: Assistant Alabama Agri-
cultural Experiment Station.

A special building for the Experiment Station is in process of
erection, which is to contain the offices of the Station, a laboratory
for chemistry, botany and biology each, a library and reading
room, a lecture hall, etc. A tool and seed-liouse has been built
and partly supplied. Over 2350 varieties of fruit trees and
small fruits have been set out, as the beginning of the Horti-
cultural BWepartinent. FE.-tensive experiments on grasses and
forage plants have been started and a plant house has becn put in
shape for experimental worlk. milk laboratory is being erected
and equipped at the farm, wher sowme stuclies of questions under-
lying successful dairyving are to be carried on. Without making
any large promises, we will say that the Station is being put into
shape as rapidly as 1s consistent with safe progress and will en-
deavor to do good and faitlitul work for the farnmers of Teunessee
and the country.

This Agricultural Experiinent Station will issue three classes
of publications, viz:

1. Aunual Reports.

2. Regular, quarterly Bulletins.

3. Special Bulleting, at irregular intervals.

The . nnual Reports will contain the full, regular reports from
the different departments in the Experiment Station, anl will
probably form pamphlets or volumes of 1ee to 15e pages. These
reports will give detailed accounts of macle and the
results obtzined, so far as it will be useful to publish them.

The Quarterly Bulletins will give briefer papers outlining the
work done and the results obtained, in cases where earlier publi-
cations are necessary.,

‘T'he Special Bulleting will be issued as cirecumstances may re-
quire, to give the farmers of the State 1uformation which wmay be
urgentl 7 needed, and, whicl, without requiring long experiments
may be worth communicating at that particular time, or will
auswer numerous inquiries.

These bulleting and t ports will be issued in uniform style, so
that they can be bound together. Ifach year's publications will
make, thus, a volume of, perhaps, from 25e to 300 pages.

The ctions of the law referring to the work of the stations and to
these bulletins and reports, is appended hereto.  We are required
to send all of these bulletins or reports *‘to such individuals actual-
ly engaged in farming as may request the as far as the means
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of the Station will permit.”’ The indications are, that we will be
able, at first, at least, to send to all who .pply, free of
charge.

LXTRACES FROM THYE EXPERERIMENT STATION LAW.

Sec. 2. That it shall be the object and duty of said Fxperiment Stations
to condnct eriginal rescarches or verify experiments en the physiology of
plants and animals; the diseascs to which they are severally subject, with
the remedies fer the same; the chemical composition of nsefnl plauts at
their different stages of growth; the comparative advantages of rotative
cropping as pursiiecdd under a varying series of crops; the capacity of new
plants or trees for acclimation; the analysis of soils and water; the chiemi-
cal composition of manures, natural or artifi “ial, with experim nts designed
to test their comparative eftfects on crops of different kinds;: the adaptation
and valne of grasscs and forage plants; the conmpositien and digestibility of
the diflferent kinds of foed for demestic animals; the scientific and
eceneniic questions involved in the prodnction of butter and cheese; and
such other researches or bearing directly on the agricultural
industry of the United States as may in ecach case be deemed advisable,
having due regard to the varying conditions and needs of the respective
States or Territories.

Bulletins firee. Sec. 4. That bulleting or reports of progress shall be
published at said statiens, at least, once in three months, one copy of
which shall be sent to cach newspaper in the states or territeries in which
they are respectively located, aud to such individuals actually engaged in
farming as may regnest the same, and as far as the meaus of the station will
permit.  Such bnlletins or reperts and the annual reperts of said stations
shall be trausmitted in the mails of the United States free of charge for
postage, mnder snch regnlations as the T'ostmaster General may from
time o tinie prescribe.

Article 2.—DEHORNING CATTLE.
By CHARLES S. M.

The subject of dehorning cattle, especially beef animals, has
been the cause of considerable discussion in some states, for the
past two or three y ars, and as a result vast numbers of ~attle
have been dehorned. Much ha ' been written in relation to this
subjeet, yet almost all of this has been in the way of simple state-
ments either advocating or denouncing the operation.

The following matter as presented 1 this Dwu/letin, is the result
of an effort to obtain accurate data regarding the merits and de-
merits of this practice.

Methods of fastening. Two methods were used for fastening
the animals. When first attempted, a cow ten years of age was
placed m an ordinary hox-stall, with the head extending through
a hole in one side of the stall. ‘Two strong pieces of timber were
placed, one on each side of the cow, one end of each resting upon
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the ground about five feet behind the rear quarters, the other ends
coming up the opening containing the head, and extend-
ing on each side a short distance beyond the nose. The head
was enclosed in a strong rope halter, and was fastcued to the ends
of the two poles, which were held in the opening so as to be im-
movable. The animal was thus sccured.

T'he above plan was not satisfactory, however. ‘T'oo much time
was occupied in fastening the animal. Further, there was always
a certain aimount of twitching that could with dificulty be sup-
pressed, so that another method seemed desirable.

A steer two years of age was cast upen a level piece of ground,
and the feet were firmly fastened together at the hock joints with
a stout rope three-cighths of an inch in diameter, one rear foot he-
ing laid over and fasten d upon an opposite front foot, and over
this latter was placed the remaining rear feot, beneath the other
front foot, the last to be put in place at the point where the fect
came together, after tieing, a rope about 20 feet in length was
fast ned at its middle by taking omne turn about the feet, or
through the other Oune end of this rope laid from, and at
right angle to the steet’s body, the other end extended direetly
over the body.

As in the first animal operated upo, the head was in a strong
running-noose, rope halter. The rope was carried bchind the
ears, so as not to interfere with the saw. The side of the head
was held closely to the ground, with one horn uppermost. Un-
le  the coil chanced to be turfy, a handful of straw was placed
beneath the head to keep it clean and to prevent dirt or rubbish
of any kind getting into the cavity of the horn.

As thus fastened, a steer of ordinary strength or docility was
sufficiently bound to not caus® trouble during the process of de-
horning. However, when the animal was vicious and struggled

a two-inch plank abont 12 feet in length was laid across
the neck, one end being held to e ground, and the other pressed
down so as to bear firiuly upon the neck. The rope halter was
then wound once about the plank, and the animal's head drawn
sccurely and closely to it. In this position, movement is almost
nmpossible.  This method was sufficient to enable us to dehorn
with case the wildest animals upon which we operated. The
above plan of fastening was satisfactory in every way, and will
serve every practicable purpose for dehorning when done on a
small scale.

Yet for rapicdity of work this was not entirely satisfactory.
Should a stout, vicious steer he a subject for operation, difficulty
may be experienced in fastening the legs. In such a case, the
end of the rope halter should be passed through an iron ring
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fastened six or eight feet high, and drawn up taut, thus rasing
the head as high as possible. A stout rope should then be fast-
cned below the hock joint of the left rear leg, and another rope at
the same place en the front left leg. ‘T'he end of the rope he
front leg should be Zirown directly over th+ shoulders aud be
brought back beneath the belly, and held loosely. The rope at-
tached to the rear leg should be passed wnder the belly, and the
end carried over the back to the left side i ready to
be thrown, a man on each rope should pull firmly, and the animal
will be cast. The halter rope should. be loosened at the moment
the other ropes are pulled, to enable the animal to freely to
the ground. After falling, the feet may be safely tied.

In order to save time an attempt was made to fasten a ‘tecr to
a post, binding the forelhead stoutly to it, but notwithstanding
how securely the head was fastened, the leverage of the body and

neck enabled the animal to move th= horns i this vas
discarded as unsatisfactory. Further, this ol fastening ¢n-

abled the animal to lunge more or less, unles: the body was
securely bound.

While various methods are in for fa temug animals
to be dehorned, one rarely mects with ons of the e i th
papers. ‘The second method, which we adopted, was entirely
satisfactory. Vet it is trne, that, if dehorning 1s to be on i
large scale, as on a western ranch, a quicker orocess than this,
that will secure the ammal equally well. must be adopted. In
this work but four men were found to be absolutely necessary.

Zoo0ls essential.  1In the first work that we 1d in dehorning, a
saw made for this special purpese by Mr. . I{. Haaff, Chicago,
Ill., and sent us by him, was used. This instrument is entirely
made of iron, the back and handle being cast into one picce
It is constructed on the same principle as is e meat saw, and
has an extreme length of 16 inches. The blade is very narrow
(1-8 inch) and contains nine teeth to the inch. Omne end of this
blade fits in a groove, and may be fastened there by an immovable
pin. The other end of the blade is placed in a greuve in a round
pin that passes through a hole in the end opposite the handle.
By means of a sct screw en the end of this round pin
the end of the saw, the latter may be tightened to a certain degree.
We found this saw satisfactory, and yet unsatisfactory. ‘I'he end
of the blade held in the round pin could not be much S0
that it would easily turn in the wrong direction, while operating.
Possibly this end was intended to have a certain amount of play
to prevent the breakage of the blade in case an animal
violently. However, it was sometimes very unsatisfactory, and
in one case the veterinary surgeon had much difficulty in guiding
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the blade threngh the horn to the peint to which he wished to
canny it

meat saw was then ebtain>d that consisted of three pieces;
viz: handle, back, and blade fastened in greoves in the back.
This proved nnsatisfactory on trial, as the blade was not fastened
sufficiently tanut te keep it [rom diverging from its proper ceurse
m going threugh the hern, and there was ne method by which it
could be tightened and centrolled.

Anether meat saw was secured. made ont much the same principle
as Mr. Haaff's, only being much larger, with blade abeut ene and
a-half inch wide, and a set screw on a pin that held ene
end of the saw. This pin wa. net round, se the end of the saw
ceuld not turn, vet the set screw enabl d us te tighten up the
blade as much as we pleased. ‘This saw worked most satisfac-
tery; first, because the blad ceuld be properly guided; secend,
because eof its much greater length than Haaff's saw, the hern
could be cut off with mere sweeping and effective strokes.

It has been mentioned that a fine cross-cut, hand saw would de
for deherning. If the steel is of first-class quality, and the aw to
be used is as 1- used with mertar-box s, having a very stiff
back, we see ne reason why such a toel will not do very good
werk.

The ether tools necessary besides a saw, are repes er straps for
binding. A strone five-eighths ineh hempen or cotton rape, 2o feet
in length, and another ef three-eighths inch, preferably cetton, to
feet long will be all that are necessary beyond the rope halter.
Hewever, if very ugly animals are treated, it will be well to have
a streng half-inch repe in length r5 feet te assist in throwing.

the horns.  Having the animal securely fastened, the
saw should be placed clese te the base of the hern. Suppesing
the animal te be standing erect, with head in preper pesitien, the
saw blade sheuld pas: from the upper side, dewn laterally,or as close
to the ... possible without cutting the skin excepting per-
haps one-half inch or less at the base of the horn, of the flesh
which extends up 1t te a mere or less extent.

It is essentially net to remove the horn an ani-
mal that is ver - much excited, as such are so much more difficult
to handle. T ntil the werk of the saw hegin , meving abeut the
animal should be done quietly. In sawing, the strokes of the arm
should be firm, rapid and leng as pessible, and great care must be
taken to keep the blade in the desired line, so that the lewer part
of the base of the horn will net be left mere exposed from the
liead, than at the peint where sawing began. Keep the upper
part of the hern close to the stump, until entirely separated. By
deing so the saw will be kept mere firmly in its course, the ani-
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mal will be given less pain, and blood will be less likely to be-
spatter the person doing the work.

We have already stated that, the most satisfactory position for
the ammal, that we have found, is that of lying down and being
firmly tied. In this position, with a clean turfy sod, or straw be-
neath the head, the upper horn is sawed off. Then, by means of
the long rope, fastened to the fect, the animal is easily turned
upon the other side, and the remaining horn removed.

Iffects upon the animal systene.  ‘The following notes are quoted
from the records made of two animals that were dehorned Jan. 6.
“A cow ten years old.  The horns were sawed off as close to the
head as possible, witheut cutting into the flesh at the base of horn.
The animal apparently suffered but little, and bled but a compara-
tively small amount. From each horun spurted a tiny stream of
blood a distance at least five feet, and in its motion could be dis-
cerned the pulse beat of the animal. In about five minutes the
spurting entirely ceased, however, and but little blood passed off."’

In the case of a two year old steer, “‘the animal bled profusely,
and suffered more than the cow mentioned above. This was
evidently owing to a layer of fleshy matter about the external,
basal part of the horn, that was about one-third of an inch in
diameter where the saw passed through. In both cases the horn
was hollow, but the shell of the cow’s horn was much thinner
than that of the steer’s, which was quite thick. The eer, after
being unbound, remained lying down, making no attempt to
move, nor would he for about a minute. However he recovered
rapidly from the effects of the operation.” Neither of these ani-
mals gave any cry of pain.

On Janunawy 13 the class in a-rriculture was taken to the farmi,
and assisted in dehorning two steers. Omne animal, four years of
age, made no cry when sawing off one horn, but bellowed loudly,
as though suffering, when cutting the second one. The other
auimal made no cry.

On February 24 a steer 22 months old, while being dehoruned,
bellowed somewhat, and trembled vi lently for a time after the

eration.

In order to get some very positive data concerning the effects
upon the animals, of the process of deliorning, the services of Dr.
A. D. Galbraith, D. V. S, a regular graduate of the American
Veterinary College, practicing in Knoxville, were secured. In
company with him, on March 2, the horns were removed from four
steers three years of age that were undergoing a feeding experi-
ment. Dr. Galbraith witnessed the operation in every case, and
took the temperature and pulse beat of each r, immediately
preceding dehorning, before the amnimal became at-all excited,
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then directly after removing the horns, and again some time later.
Steers three and four had additional observations taken upon them.
The Doctor also took the temperatures and pulse beats of these
animals on the morning of March 3, and the afternoon of March 6.

Steer No. 1: Bled slightly, and did not bellow. Were 20 min-
utes doing the entire operation, from time of taking from baru, to
return. Animal was unruly.

Steer No. 2: Bellowed some, and bled to a medium extent.
Complete operation lasted 18 minutes. Animal unruly.

Steer No. 3: This animal bled badly, and bellowed loudly as
though in severe pain or fright.

Steer No. 4: Did not bleed very badly, nor bellow. ‘The entire
operation, from first to last occupied 10 minutes.

The above four animals were strong and healthy, ranging in
weight from 1,000 to 1,200 lbs. All of them had horns of coo 1
size at the base, covered with a more or less amount of flesh.

The following are the figures obtained by the Doctor, which ex
plain themselves:

1888, STEER NO. 1. STLEER NO. 2.
March.  TEMPERATURE PULSE.
\
{ 2:50 p. m. ¢8°2:55 p. . 60 3:00 p. m. p. n. 60
24 3:35P. 1. 8815°3:38 p.m. 140 358 p.m. 100}4° 3:58 p. m. 101
1 05 p. m. 101° 5:06 p. uL 80'5 10 p. m. 101 %5° 5 10 p. m. 78
3 a. m. a. n. a. m. 1004 °8:15 a. m. 84
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1858, STEER NO. 3. STEER NQ. 4.
March. |[TEMPERATURE PURsE: TEAMPERATURLE Pursi.
TiME. Trare.
303 p. m. ggla“ 3oz p. m Jo 8l 309 p. 1.
J p- 1. ! p-1m. 132503 p. . 10i€,5:03 p. m.
2 SETS, Pi . 72 p-nLn Q05117 p. M. 102i” mbOp.m,
I
l <:27 p. M. 103°5:27 p. m. 90/5:30 P. 1. 102}4¢ ~i3e@ P. 1L
3 'Sz a. m. 1019%20 2. m. 92|S:25 a. n1. IU()C:S::I,O a. 1. 90

6 |3:25p. ml. 103 °|3:30 P. nI.  102.3:35 P. 1. 102}(°13:40 p. 1.

A reference to these figures sh ws a very decided increase in
temperature and pulse beat, even er four days. The most
striking case occurred with steer No. 3, who bled the most severe-
ly of all, and who evidently suffered the greatest pain of any of
the four. 'The increase in temperature, though slightest is notice-
able.

These animals were dehorned on March 2nd. As before stated,
they were a portion of six animals undergoing a feeding experi-
ment, for beef production. Without here taking the kind of food
into account, we present the following figures:

WEIGHTS OF FOUR STEERS.

Marclh. NoO. 1. No. 2. No. 3. No. 4.
1,200 1bs. 1,170 1bs. 1,030 1bs. 1,155 1bs.
2 1,205 1,175 1,032 THI=OMES
8 1,202 1 L7 “75 1,125
4 1,205 S 1,000 1,100
5 1,210 1,175 980 ¢ 1,080 *
6 1,215 1,180 ¢ 990 1,085 ¢
” 1,210 TS 992 1,075
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An examination of these figures gives the following results:
1 o. 1 fell off three pounds the day after the operation, but the
next day resumed his weight of the second day, and from then
made a continual gain to the end of the month. No. 2 neither
gained or lost in weight for one day, and thereafter made a steady
gain.  No. 3 shows a heavy loss on the third, a noticeable in-
crease the next day, followed by another decrease on the second

after being dehorned, and thence after a constant gain.  No.
4 shows the most striking loss in weight between March 2nd and
7th of the four animals, dropping from 1,156 to 1,075 lbs.

All of the above animals recetved the same kind of orain food,
but 1 and 2 were fed ensilage, while 3 and 4 were given wheat
straw, and this may account for the change in weight. Further,
the rough food had been changed but recently preceding dehorn-
ing, 1 and 2 having been changed from straw to ensilage, and 2
and 3 from ensilage to straw. Hence these figures must be taken
with consideration, and miay not mean that the animals lost flesh
from having undergone dehorning.

None of the four had much appetite for either water or dry feed
at 6 p. m. of March 2nd, the day of dehorning, and No. 3 seemed
somewhat sed for several days after. As late as April 1st
one horn of this animal gave off a slight translucent, mucilaginous
substance. It was further noted that those animals who appeared
to suffer most from dehorning, handled the head carefully about
the manger at first, and would shake it slightly at times during
the three or four days succeeding the operation, as though it irri-
tated them.

However, from the experience already ha at the farm, the
amount of suffering from dehormng depends very much upon the
age of the animal, and the character of the horn, as we will en-
deavor to show in the plate on page 3.

A represents the horns from a steer of 22 months. These horns
were cut off, and taken to a professional artist the same day and
drawn in colors at once. The illustrations ef the three sets are
slightly reduced : In A, 1 is a thin, hard, oily appearing covering
that entirely surrounds the bone; figure 2 is a thick, fleshy sub-
stance that extends a slight distance up the horn, this being the
material that make so many horns thick at the base; this layer is
quite yielding to the touch. Figure 3 represents the true bony
tissue of the horn, with the cavity in the center; this tissue is very
porous.

B, represents a cross section of the horns of an animal four years
of age. 'The outer layer is 1; the next, or fleshy is 2, and 3 the
inner bony tissue. B aund C were drawn after the horns had been
cut some days, so that the fleshy matter had shrunken some.






However, in an animal four years of age, in our experience, the
layer of flesh about the base of the horn is not so thick as that in
a younger animal. Further, the animal that appeared to suffer
most from dehorning, was the steer 22 mionths old, whose horns
are figured at A.

The horns shown at C are from a cow 10 years old, and present
but two striking layers, viz: 1, the outer, hard, bony shell of the
horn proper, and 2, the bony structure within. There was almost
no flesh about the base of the horn. ‘This animal appeared to suf-
fer dehornine almost none at all. So far as our experience will
enable us to judge, the three sets of horns, A, B, and C, represent
distinet conditions of development, and that, the operation of de-
horning becomes less and less painful, the more we approach C
from A.  While there is liability of the wounds about the stump
of the horn, in A, becoming sere, and maturating for some little
time, as occurred in the case of a steer the same age as that of A,
they rapidly heal where the amount of flesh is very slight, as oc-
curred with C.

In no case was any substance placed over the part of the horus
left on the head. As soon as the horns were removed, the ani-
mals were returned to their stalls. ‘The cavities in the stumps if
left to themselves gradually fill up, first with blood and serum
and later with bony tissue, and the hairs about the horus gradu-
ally cover the stumps.

The veterinary surgeon in attendance during the dehorning of
the four animals under experiment, was requested to give his
professional opinion, in writing, concerning the gencral physical
effect upon the animals, from thus sawing off the horns. His let-
ter was as follows, this being a true copy:

KxexvVILLE, TENN.
As I am called upon to give my opinion as to dehorning cattle,
I will say the operation, of amputating the horns, is very painful
and not infrequeutly followed by evil results. It is surely a cruel
practice, excepting for disease, fracture, faulty direction, deformi-

ty, and to diminish damages from vicious cattle.
Respectfully,
A. D GALRRAITH, D. V..S.

IWhv dehorrn?  Thelast senteuce in the statement of Dr. Galbraith
explains why dehorning is practiced. Where several animals are
turned together, a * master’ usually is found, that uses its horns
remorselessly upon the others. In such cases more or less harm
comes from fighting in the way of breaking horns, hooking, ete.
Further, a strong master cow will easily keep from the hay rack
or water trough, a dozen others, until she is ready to go. Such a
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herd of cattle is constantly quarreling, always on the move, never
peacefully aquiet, excepting at wide range. By removing the
horns from the most powerful and vicious of these animals, the
entire herd can be made more peaceful.

Twenty polled animals, will occupy, the claim is made, less
room cither in stalls or in shipping than the same number having
large horns.

The reason for the removal of horns from the bull is very
evident—simply to make the animal more defenseless, and give the
herdsman better protection. A comnsiderable number of human
lives are lost each year on account of vicious bulls.

Certainly, we must admit that it is much pleasanter to feed in
the manger, a polled animal, than one with long horns.

In conclusion, the prime object of this bulletin is to bring out
clearly, certain facts that heretofore have been rather obscure con-
cerning this practice of dehorning. We present the evidence as
we found it. It seems clear that there are circumstances in which
it is better for certain animals to be without, rather than with
horns, but as to which ones, no person is so capable of judging
as the one having the care of the herd. At the present time,
while dehorning is being very extensively practiced in the great
cattle regions of the West where beef animals are raised, but little
is said in favor of removing horns from high equality, pedigreed,
breeding animals. To show the extent to which this practice is
being conducted, we quote as follows :*

“At the farmer’s institute at Bloomington, Ill., Mr. John Evans,
of El PPaso, speaking on the subject, said that, since October 1,
(1887) he had dehorned 3,552 cattle. Mr. Gifford of McLean said
he had dehorned over 1,000.”

In the New Fngland Homestead of March 10, 1838, Mr. G. S.
Fisher says: “‘In October 1886, I personally saw 120 head of cat-
tle dehorned in Nebraska, and not one of them moaned, even un-
der the operation, and as fast as turned out immediately went to
feeding.

In the same journal for March 24, 1888, C. F. Riston, Jr., of
Illineis, says: ‘“T'hose dehorned between 200 and 300 head myself
without a single bad case.”

In the Country Gentleman for Feb. 23, 1888, M. D. Tallett, of
Ottawa county, Kansas, says about 700 head of cattle have been
dehorned in his neighborhood since last fall. In December, 1887,
he assisted in dehorning 3o head of cattle, of all ages, from four
months up. The cows did not shrink in milk more than one
milking, and all did well. Albuminous matter ran from the holes
quite profusely for about four weeks, and then all healed over.

“#Prairie Farmer, 1888, p. 157.
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Mr. T. has yet to liear of a single dissatisfied person who had the
horns removed from his cattle.

Sumimnary. A review of the preceding matter, based en our
own e -perience, indicates: 2

1st. The most desirable method of fastening un animal for
dehorning, so as to keep it satisfactorily quiet, is to cast it, bind
the feet firmly together, and hold the head in a halter. close to the
ground, either by the hands, or by placing a plank across the
neck. To then remove the horn uppermost, and by means of a
rope of sufficient length, fastened where the fect come together, to
turn the animal upon the other side, and remove the remaining
lorn.

2ud. For removing the horns, an ordinary meat saw, with a set
screw in the end of the blade furthest from the handle that will
enable the blade to be tightened, but not to turn from side to side,
is perfectly satisfactory. A strong runnine-noose rope halter, and
and about 20 feet of five-eighths and 10 feet of three-cighths inch
rope are also necessary.

ard. The horns should be removed as close to the head as pos-
sible, without cutting the skull proper. It is best to cut down
from one-fourth to one-half inch of flesh, at the bas* of the horm.
The sawing should be done rapidly, and with loug sweeps of the
arm 1f possible.

4t Animals one and two years of age appear to suffer consid-
erably in dehorning. The painful effects decrease with icrease
of age, so that an animal 1o years old may suffer but very little.
This 1s owing to the layer of flesh surrounding the base of the
horn, which is much thicker in than old anmimals. De¢horn-
mg causes an abnormal increase of pulsation and temperature,
which extends over several days. The appetite is also affected
during the 24 hours succeeding the operation.

sth. Dehorning is more especially to be recommended for those
animals that are of vicious temperament, that are what are termed
“masters’’; to be applied to bulls, and to beef animals that ar to
be kept quiet and closcly stabled or shipped.

6th. From evidence quoted from other sources, it appears that
dehorning is not necessarily a cruel practice, but may be conduct-
ed to promote ends that are bhoth humane and desirable in live
stock breeding.
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REPORT OF THE AGRICULTURAL EXPERIMENT
STATION OF THE OF TENNES-
SEE FOR 1900

To His Livcellency, Benton McMillin, Governor of Tennessee:

Sir: T have the honor to submit herewith a report of the
work and expenditures of the agricultural experiment station of
the University of Tennessee for the calendar year 1900.

The agricultural experiment station has continued to inake
great progress curing the past year A number of improve-
ments hav - been made in buildings, the most important one being
the erection of a dairy aory  This laboratory has been fullv
equipped with boiler, engine, and apparatus for milk testing and
for butter and cheese making. This laboratory supplements the
excellent dairy barn erected the year before and completes our
! for ental work in this line, and also enables
us to give thorough instruction in all subjects connected with
dairying.

At a recent meeting of the board of trustees the office of
vice-director was established in the experiment station and Pro-
fessor Andrew M. Soule was elected to the position. M. Jacoh
has bheen appointed consulting veterinarian of the experiment
station. Otherwis , the officers remain as before.

An experimental fruit farm has been established upon the
north farm of the Tniversity. The location is a desirable one
for fruit and vegetables, heing on the crest and sides of a ridge
extending east and west and thus affords northern, ca tern and
southern slope adapted to the growth of different kinds of plants.
This farm has been planted to ! varieti s of seedling apples
and - varietics of other apples, 12 f peach, five of plum,
three of cherry, four of quince, and many varietics of straw-
berries, raspberries, blackberries, currants, and gooseberries,
This farm will be further enlaroed and other s will
be mad  this season. The fruit farm of cight acres.
The greenhouse of the horticultural department has been rebuilt
and enlarged during the yvear and rooms for grafting and = tting
have been added.

During the past vear the chemist of the experiment station
has condncted some very interesting ents with fertilizers



upon typical soils and with different crops. He plans to develop
a series of cooperative experiments with farmers, which are sure
to be profitable to them and interesting to all.

All of the officers of the agricultural experiment station and

of those from other departments of the niversity have

aided in the work of farmers’ institutes conducted by the state

commissioner of agriculture. Two or more members of the

have thus attended 30 institutes suring the two years.

Through these meetings and through the publications of the

agricultural department the work being done for practical agri-

culture, horticulture and dairying and that of the chemical and

botanical laboratories has been made available for the farmers of

the state, with the result that they are manifesting more inter-
est in our experiments than ever before.

As a result of the admirable work of the experiment station
an earnest desire is being manifested in both Middle and West
Tennessee for a branch experimental farm under the direction of
our officers. This is a compliment which we appreciate, and
should the necessary land, buildings, equipment and funds be
provided this board pledges itself now to furnish the proper

direction and supervision and to publish the results.
INSPECTION OF NURSERY STOCK

At the earnest solicitation of the growers of nursery stock
the board of trustees authorized the entomologist of the experi-
ment station several years ago to inspect such nurseries in the
state as might for his assistance in protecting their trees
against the San Jose scale and other pests. Neighboring states
into which our growers ship their stock have laws requiring that
the stock be inspected or certified as A few nurseries in
Tennessee have unfortunatcly become infected with the San Jose
scale, with the result that all our stock is under suspicion. This
assistance was rendered our growers as a means of guarding their
nurseries and meeting the requirements of the state into which
they shipped trees.

As this inspection could not be efficiently enforced without
a law and a small appropriation to cover expenses the entomol-
ngist was instructed to draw up a law and submit it to the fifty-
first general assembly. This was done and a law copied after
that of our neighboring states was submitted to the agricultural
committees of the general assembly. Although the matter was



earnestly advocated by the growers nothing was done with re-
gard to it.

This board has never had any responsibility with regard to
this matter, but only allowed its entomologist to inspect these
nurseries for the accommodation and assistance of the owners of
stock. It was soon found that without a law to enforce it this
inspection amounted to nothing.

The entomologist of the station resigned on July 1, 1899, and
owing to the pressure upon our means for other agricultural
work no successor has yet been appointed. After the failure of
our effort to secure a law and the resignation of the entomologist
application was made to us by growers for private assistance in
caring for their own stock, and Mr Chambliss, the former ento-
mologist of the station, was authorized and consented to act in
this capacity, provided the owners would meet the necessary
penses.

The experience of the last two years has taught us, how-
ever, that it is utterly impossible to accomplish anything with
regard to this matter without legislative and financial support.
There is nothing to prevent infected nurseries from shipping
their trees into other states, with the result that the stock is de-
stroyed and the reputation of all Tennessee stock greatly injured.
Many thousand trees have recently been destroyed in this way
in the state of Georgia. Under the circumstances this board
can not afford to have any officer connected with it act in regard
to the matter, and it has therefore been constrained to withdraw
its inspector. It is wrong to try to do what it is impossible to do,
especially when one is liable thereby to he held responsible for
mistakes which can not be prevented.

The board would earnestly call the attention of the legislature
to the apparent demands of the situation and assure you that it
will give it pleasure to cooperate with the state whenever the
means and the authority are provided. We can suggest noth-
ing better. for the protection of our nurseries than the act sub-
mitted to the last general assembly, a of which will be for-
warded whenever asked for.

IFour regular bulletins have been published during the year,
as follows:
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No. 1 Frost protection. Climate of Tennessec.

2 Lixperiments with winter wheat.

3 Fertilizer experiments on potatoes, corn, cowpeas, pea-
nuts and effects of fertilizers on the germination of
seeds.

1 Feeding native steers. |

Six press bulletins have also been published, as follows :
No. 11 Grades on country roads.

15 Calf feeding.

16 ILive stock problems.

17 Winter gardening. Winter violets,

18  Advantages of dairying.

19  Tormulas for sprayine mixtures,

As a further means of interesting and mstructing the farm-
ers an agricultural handbook has been published and distributed
to all persons applying for it. This handbook contains articles
on subjects of practical importance to Tennessce farmers, fruit
growers, dairymen and stockmen. The second number is now in
the press. Copies of these handbooks, together with the bulle-
tins and reports of the agricultural experiment station, have been
mailed to every member of the general assembly as an exhibit
connected with this report. You are requested to examine them
carefully, as they furnish the best means of informing you with
regard to the excellent work of this and the related departments.

As this is the last report of the century the president has
prepared a history of the experiment station since its beginning.
T'his experiment station was established by this board of trustees
June 8, 1882, about five years before the Hatch experiment sta-
tion act was passed by congress. While the national experiment
station has completed its thirteenth year, the experiment station
of this University has cempleted its eighteenth. The interest
ing history of this, which was one of the first stations estahlished
mn America, is given in the paper attached hereto.

Attention is called to the reports of the agriculturist, botan-
ist, horticulturist, chemist, librarian, and metcorologist appended
to this report. Respectfully submitted for the board,

CH' RLES W. DABNEY. President.
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HISTORY OF THLE TENNESSELE EXPERIMENT STATION
1382 TO 1900

The agricultural college was founded in 1869. The college farm was
hought the same year. The agricultural experiment station of the Uni
versity of Tennesseec grew out of its school of agriculture, horticulture,
and botany, which was founded in the year 1870. The first man in this
chair was Prof. Hunter Nicholson.

The first conception of an agricultural college was that of the manual
labor school or a place where young men should be taught the practical
operations of the farm. This policy never prevailed here, but for many
vears it was not understood anywhere what should be taught in such a
college.

The experimental work of this school was established on a large
cale by Prof. J. M. McBryde, now president of the Virginia college and
director of its experiment station, who was at its head from June, 1878.
to June, 1882, Much valuable experimental work was done during this
period, and three reports of ncarly 200 pages each were published giving
the field experiments with wheat and feeding experiments conducted
upon the farm. This k attracted wide attention and led to the estab-
lishment of the station as a department of the University on June 8, 1882.
This was done by the board of trustees unaided from any source whatso-

ver. This action of the board under these circumstances and at this time

exhibited a most patriotic and progressive spirit. The few other experi-
ment stations in this country had been established with state appropria-
tions The board of trustees of the University of Tennessee was the first
one and with the cxception of Cornell university the only corporation
who ever took upon themselves the responsibility of establishing a station
without any special endowment. It was one of the first five experiment
stations in America which by their good work fastened the attention of
the people of the country and secured the magnificent recognition of this
type of institution expressed by the Hatch experiment station act of con-
aress. For this reason this action of the board of trustees deserves to be
noted in the history of agricultural science in this country. According
to the resolution of the board adopted at this time, the object of the
experiment station was to be ‘‘the promotion of the agricultural interests
of Tennessee by practical and scientific experimentation and investiga-
tion.”  ‘TI'his has been the guiding principle in the administration of this
station, the advancement of Tennessee agriculture.

The only assistance ever received from the state was a small allow-

nce made by the bureau of agriculture for defraying the expenses of
-nalyses of fertilizers, soils and agricultural products made at the station
for that bureau. This was only paid for a few years and ceased entirely
n 1897.

Prof. John W. Glenn succeeded Dr McRryde as professor of agri-
culture, horticulture and botany, and became the first director of the
station in June, 1832, He held the office until June, 1887. On July 24,
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1887, Dr Chas. W. Dabney, director of the North Carolina station, was
elected director of the Tennessece experiment station with authority to
propose a plan and nominate officers for the rcorganization of the station
under the Hatch act. Prof. Chas. S. Plumb, now director of the Indiana
experiment station, was appointed professor of agriculture and agricul-
turist to the station and entered upon his duties October 11, 1%.7. Dr
W. E. Stone, now president of Purdue university. the land orant college
of Indiana, was elected chemist. and Prof. F. Lamson-Scribner. now
agrostologist of the United States department of agriculture, was chosen
botanist and horticulturist. Dr Dabney served as director until 1890,
when Prof. Scribner was elected director. He secrved until 1892, The
staff was reorganized in July, 1892, at which time Dr Chas. W. Dabney

Tue Farsa Orvrice

was made director as well as president of the University, and Prof.
Chas. F. Vanderford, who had succeeded Prof. Plumb as professor of
agriculture, was made secrctary. Prof. S. M. Bain, the present professor
of botany and botanist of the station, succeeded Prof. Scribner in 1892
On the death of Prof. Vanderford. January 3. 1299, Prof. Andrew M.
Soule was elected professor of agriculture and agriculturist of the experi-
ment station, and he entered upon his duties May 1, 1899. Prof. R. I..
Watts. who had been elected horticulturist. succeed d Prof. Vanderford
as secretary of the cxperiment station. Prof. Watts resigned Septemiber
20, 1899, and was succeeded as professor of horticulture and horticulturist
by Charles A. Keffer. F. H. Broome was appointed acting secretary and



continucs to serve in this capacity. Iucius P. Brown succeeded Dr Stone
as chemist, and he was followed by J. B. McBryde, who resigned July 1.
and was succeeded by Chas. A. Mooers. To the chemist has been as-
signed recently the supervision of cooperative experiments with fertilizers.
The station staff has been further strengthened by the addition of George
A. Flickinger, assistant in charge of the dairy laboratory, and Phares O.
Vanatter, assistant in charge of plot work.

The station is governed by the board of trustees, who appoint a com-
mittee to have immediate charge of its affairs. The staff consists of the
president of the University, the agriculturist, botanist, horticulturist,
chernist, farm manager, dairyman, plot expert, meteorologist. librarian and
secretary, gardener, and stenographer. The president is the executive
officer of the experiment station and directs the work of its different
branches.

The station buildings consist of the Morrill Hall on the niversity
grounds, an office building at the farm, a cottage, two barns, an old and-
a new one, a dairy building, a greenhouse, and some small farm build-
ings. Morrill Hall, the main building, was erected in part in 1882 and
completed in 1888. It is a two-story brick building, the old part being
30x60 feet and the addition 40x6G) fect, and contains the laboratories of
chemistry, botany, horticulture and soil physics; the herbarium, muscum,
library, two lecture rooms, four offices, photographic department, etc.
The office building at the farm contains work and sced rooms, e and
laboratory, and some lodging rooms for the assistants. A frame cottage
is occupied by the farm manager. The old barn contains the horse
stable, the stable for fattening beef stock, mows for hay. fertilizer Dbins,
and tool and implement rooms. The large new barn contains the cow
stable, the silos, storage barn, and threshing and seed rooms; and a wing
contains additional wagon and tool rooms and -~heds for sheep and hogs.
The green house has been recently enlarged by adding grafting and potting
rooms thereto. The farm consicts of two tracts known as the south farm
or “college farm,” consisting of a little over one hundred acres, and the
north farm, consisting of nearly one hundred acres. The latter, which was
unimproved for sometime, was recently turned over to the horticulturist
and the chemist for a fruit and experimental farm. About onc-half of this
is still covered with a young forest growth. Ten acres have been planted
in apples, cherries, quinces, plums, pears, etc. A hundred trees represent-
ing 40 varieties of Tennessce scedling apples are among the most inter-
esting growths. Trial plantings of strawberries, blackberries, goose-
berries, and currants have also been made. A vincyard is provided for
experimental purposes.

The south farm is devoted to the experimental field work of the
division of agriculture. Twenty acres are occcupied by a series of about
eight hundred uniform test plats. Seventy acres are devoted to more
extended field tests. The station owns 30 cows, four calves, six horses,
three mules, 15 head of beef stock, and other stock purchased from time
to e as nccessity required. It also has a {full equipment of agricultural
implements of all kinds. including thresher, cutter and shredder, etc. The






new dairy building deserves special mention. It was erected and equipped
during 1900 at an expense of $10,000. It is about 40x80 feet, with boiler
engine room ... feet. and contains 4,000 square fecet of floor space.
Tt is a one-story brick building, with marble trimmings and cement floors,
and contains nine rooms, each devoted to a special purpose. It is fully
cquipped with machinery for experimental dairy work, including milk
and cream vats, separators, sterilizers, pasteurizers. bottling machines,
churns, and butter workers. It has a refrigerator and cheese room.
The bhuilding is heated throughout by steam @nd lighted by electricity.

The division of botany has an herbarium of 25000 specimens, in-
cluding a fine collection of fungi, 500 lantern slides, and full equipment
of apparatus of all kinds for work in physiological botany. The station
has also a collection of over 5,000 - ects and 400 Dbottles of alcoholic
imaterials.

The separate station library contains about 2,330 volumes nd 3,500
pamplilets, besides 5,000 unbound bulletins and reports of other experi
ment stations and the United States department of e. The
station has also a collection of over 1,000 photographic negatives of ex
periments, plants, animals, etc., taken in the course of its work, which
forms a valuable part of its record. It also has about 200 soil samples
of Tennessee and many specimens illustrating the flora and fauna of
the state.

The United States weather bureau has established a station at the
University of I'cnnessce in connection with the station and equipped it
in an admirable manner. The weather observer is meteorologist of the
station and the equipment of the office is at the disposal of the station
for its use. There is also an equipment of wecather instruments at the
station farm. The main features of the equipment of the station are
shown in the accompanying illustrations ef buildings, laboratories, and
barns.

VALUE @I' BUILDINGS AND EQUIPMENT OF THE AGRICULTURAI, BEPARTMENT
AND EXPERIMENT STATION

With the exception of a portion of the station building, which cost

$2,000, and the old barn and the cottage at the farm, all of this equip-

ment has been since the organization of the Hatch experi
ment station in 1888, and the bulk of it has been paid from general
funds of University. The value of this building and equipment as it
tands at present i1s as follows:

Station building and equipment ..... RV LI B A s o T $19,000

Greenhouse and horticultural cquipment............. 1300

GldS beinfntamdl equipnyénd s o . SR el e 1,000

New barn and equipment . .... e £t 1 o B Tmn. T S 5,450

N AT W ) O T s O e et At b ont e o o 200

New dairy building and equipment, including loaned

g G ey R o e ol Choeny o 3 o ) o) 10,000

@ffiec) hlillding: and ‘equipment! . o oos . cia ciiws cleeais 6,000

Cotlfigeg =0 o s U, S . o TR et 600

(General farm equipment, including live stock ........ 3,600

$47,150



Under the law, only $3,000 out of the first annual station appropriation
and $750 out of each one since could be used for buildings and repairs
The reports of the treasurer for ecach year show that only $10,618.41 has
been spent in 12 years from the Hatch fund for building and repairs.
Deducting this from the total amount for buildings, we have the amount
of $11,447.59 provided from the general funds of the University. of
the income from the college farm goes back upon it and is used exclu-
sively in its maintenance or the improvement of its property and equip-
ment and aiding agricultural students. This income has varied from

1,100 to $ ,000 a year. The gross returns from the farm for the year
1899-1900, were $3.769.62 and were the largest in its history.

It is impossible in so brief a space as that liere allowed to describe
all the work of the station during the last 12 years. Its scope will be
shown in a general way by the titles of the bulletins published. The
work of chief importance since the station was established has been
the investigation and development of the agricultural resources of the
state. Plans were carly made for studying the climate and soils, the flora
and fauna of Tennessec, with speccial reference to the development of
its agricultural, horticultural, and animal industries. Among the more
important published reports on this subject are those on the soils of the
state, with a soil and products map, one on the grasses of the state, one
on scedling apples of Tennessee origin, and one on the native grown
feeding stuffs of the state.

The station commenced its survey of the soils of I'¢nnessee in 1891.
A preliminary soil map was prepared and typical samples of many of
the virgin soils were collected and analyzed both chemicall, and physi-
cally. Notes were madc at each place upon the geology, flora and fauna,
agricultural methods and A large relief map of the state was
made, colored and lettered to correspond to the ecology and soils of the
state. 'I'his magnificent miniature of 'I'cnnessee is preserved in the sta-
tion as a subject of study.

In a simlar manner a thorough study has been made of the
of Tennessec. ‘I'he results of this investigation have appeared in two
reports, one upon the botanical features and the other upon the agricul-
tural features and uses of our Tennessce grasses and forage plants.
Tllustrations were especially drawn for the botanical report from speci-
mens in the station herbarium. During the progress of this work a
grass garden was carried on which still exists in part.

A systematic study has been made of Tennessee secdling apple-
which wecre reported to be valuable but unknown outside of the imme-
diate vicinity of their origin. The fruits were collected and compared
and the most promising varieties were described and figured and thus
brought before the public.

Among the minor crops which have been studied in like manner
have been the peanut and the cowpea. The cowpea has been thoroughly
studied in all its relations with other plants like corn and sorghum
and as to its methods of cultivation and the best methods of using it
and its several parts.
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A careful study has been made of cotton seed meal and cotton seed
produced in Tennessee. A comparison has been made of the
average composition of southern fecding stuffs and American feeding
stuffs in general. A thorough study was also made of the cotton plant
from the chemical point of view. Analyses were made of all the different
parts of the plant, determinations of the relative amounts of each of these
parts, and calculations of the fertilizer constituents contained in the
average crop and of the cotton seed and its products.

Feeding experiments have been carried on at various times to de-
termine the Dbest method of producing beef, the average cost of milk
produced by cows of different breeds under like conditions, to compare
the milk yield of thoroughbred and grade cows, to compare the feeding
value and effect of different feeding stuffs, especially of cowpea hay,
cowpea and sorghum hay, and cowpea and maize mixed, cotton seed
meal and hulls, producing both milk and beef.

INTERIOR OF DAIRY BARN

Cultural and variety tests have been made with potatoes and cereals;
cooperative experiments have been carried on to determine the value
of different feed stuffs, sugar beets, fruits and grains; and more recently
different kinds of fertilizers have been tested upon different typical soils.

In the horticultural division cultural and variety tests have heen
made with small fruits, tomatoes and vegetables, grown both out of doors
and under glass. Special attention has been paid to tomatoes, straw-
berries and study has been made of the American and
Japanese persimmons and their culture. Experiments in forcing lettuce
were carried on for some ycars with excellent results in teaching garden-
crs how to grow and prepare the plant for market. A study of the wild
onion, a weed which gives much trouble in some parts of the state, has
been made.

TImportant mvestigations have been made on the diseases of the potato
and grape and discases of the Irish potato due to nematodes were first



described by the botanist. Prof. Scribner of this station, in cooperation
with a French investigator, M. Viala, first determined the nature of the
black rot of the grape and prepared the first official circular recom-
mending the use of Bordeaux mixture published in the United States.
Some of the experiments upon which these valuable reports were based
were conducted at the 'T'ennessee experiment station. Ifor these great
discoveries, now applied throughout the world. Prof. Scribner was
decorated by the French government with the order of the Legion of
Honor. The present botanist is making a study of the effect of various
fungicides on peach foliage. The experiment station made an exhibit illus-
trating its soil survey, and of its grass survey of Tennessee at the Paris
Exposition of 1900. Gold medals were awarded both portions of this ex-
hibit, which, at the request of President Dabney, were issued in the names
of Charles F. Vanderford, deccased, for the soil survey and Col. J. B.
Killebrew, grass expert of the station, for the exhibit of work on the
grasscs of Tennessee.

For a number of years the station held farmers' institutes in differ
ent sections of the state wherever invited. Since August, 99, it has
cooperated with the commissioner of agriculture in holding these msti-
tutes, and during this time members of the staff have visited 30 insti-
tutes. Generally three members of the station staff give illustrated lec
tures at each institutec. At some of them. exhibits illustrating the work
of the station have been made.

PUBLICATIONS

During the 13 years since the organization of the Hatch experiment
station 59 bulletins and 13 annual reports have been issued, besides many
special bulleting, press bulletins, posters, and circulars. The regular
bulletins and reports have contained in all 1,879 pages. The average
edition of each of these publications was about 7,000 copies, not including
press bulletins, which were issued in even greater editions. During the
13 years we have sent out 465000 copies of repe rts, bulletins, and hand-
books, not including press bulletins and specials.  All of these have been
distributed free of charge to Tennessce farmers whose addresses are sent
in. The station has thus distributed over 13,000,000 printed pages dis-
cussing different subjects in scientific agriculture, horticulture, dairying,
and animal husbandry. A list of the bulletins and reports is appended
hereto. 7The mailing list consists of over 9,000 nawes.

[n concluding this brief report of the work of the experiment station
during the last 13 years we will guote the following judgment of the
general results of its work from the report of the director of experiment
stations of the United States made to the secretary of agriculture in
1900 (Bulletin 80, page 413) : “The Tennessce station has performed an
unportant work i its studies of the soils, grasses, and other natural
conditions on which the agriculture of the state is based. It has shown
the causes of the deterioration of soils and the methods by which they
may be mmproved. It has promoted the diversification of agriculture by
the mtroduction of grasses and forage plants, the extension of tebacco.



potato, and peanut growing, the development of the growing of small
fruits and grapes, and the advancement of farm dairying and general
stock industries. Its chemical investigations of the cotton and peanut
plants and their products have heen of general importance and have
aided the wider use of these products as feeding stuffs. It has greatly
aided the horticultural interests of the state by showing how black rot
of grapes and other diseases of fruits, as well as injurious insects, may be
repressed by spraying with fungicides and insccticides. It has done
much to teach the farmers the discriminating use of commercial fertilizers
and farm manures.

INSTRUCTION IN AGRICULTURE

Instruction in agriculture has gone on steadily and has grown much
more popular and been greatly broadened in recent years. It is un-
necessary to discuss again at this place the difficulties of inducing young
men to study agriculture as a profession, but the disposition to enter farm
life 15 increasing and we were never so much encouraged as now.

These institutions were founded not merely to teach practical agri-
culture, but to teach all of the sciences pertaining to agriculture and the
mechanic arts. It is very unfair, thercfore, to measure their work by
the number of students who make agriculture the special thing. Hun-
dreds of students have studied the sciences pertaining to agriculture here
during the last 12 years who will become actual farmers, although they
were not planning to do so at the time. It is a matter of conumon
ohservation that a great many young people try to prepare at college
for the so-called learned professions or for commerce but abandon these
pursuits and return to the farm after a few years. It is of some inter-
est, however, to ascertain how many students have announced upon
coming to college their purpose to stucly agriculture as a specialty. If
we examine the list of those who studied in the schools of practical agri-
culture and horticulture alone, there were only 10. @ur encouragement
1is drawn from the fact that wherecas there were only 10 students in prac-
tical agriculture in  87-'88 there were 91 who elected studies in this
school during the session 1899-00. The school of horticulture was not

hed as a scparate one until 1897. A list of those who have studied
the sciences pertaining to agriculture would include three-fourths of all the
students who have attended the institution during this period.

I'o sum up the progress of agriculture in the University, consider-
ing the station and the department of agriculture as one, we have in the
12 years invested $47,150 for the improvement of our plant for teaching
and investigating in agriculture and horticulture alone, not including

‘ investment in chemical laboratories and other ‘‘sciences pertaining to
agriculture,” as against $23438 invested in the plant for teaching me-
chanic arts alone. Ve have increased our corps of officers and instruc-
tors from seven to 13 and have increased number of students study-
ing practical agriculture and horticulture from 19 in 18 7-88 to 91 in
1899-"00.

CHARLES W. DABNLEY, President.

December 31, 1900.
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PUBLICATIONS OF THE TENNESSEE EXPERIMENT
STATION, 1882-1900

Publications Title Author

1882
Report Experiments in wheat culture. J. M. McBryde.
ensilage, and other crops.
Top dressings on clover and

grass.
1884
Rulletin 1 and tests of manures J. W. Glenn
and fertilizers for 1883-84.
Biennial Report. Biennial report, 1883-84.
1885-86
Report Wheat culture and forage J. W. Glenn.
crops.
Biennial Report. Biennial report, 1885- 6.
Riennial Report. Biennial report, 188G(-87
18 8
RBulletin Vol. T
No. 1 Dehorning cattle C. S Plumb.
History and reorganization.
No. 2 The experiment stati n: build-"C. W. Dabney and C.
ing and germi- S, Plumb.

nation of seed corn; analyses
of commercial fertilizers.
No. 3 Weeds of the farm. F. L. Scribner and C.
I.. Tewman.
\nnual Report [First report. 18
9

Buolletin Vol 11 . ;
Notes on fertilizers and fertil- W. E. Stone.
1zing materials

No. 2 Discases of the Irish potato. F. 1. Scribner.

No. 8 Cotton-sced hulls and meal as W. L. Stone.
food for live stock.

No. 4 Grasses of mountain . L. Scribner.

and deer parks. Chemical W. L. Stone.
composition and tests of va-
ricties of strawberries.
Special Rulletin A The army worm, how to pre-
vent its ravages on cotton.
Special Bulletin B Analyses of commercial fer- W. E. Stone.

tilizers.
Amaual  Report Second annual report, 1889,
1290
tulletin Vol. TIT
No. 1 Experiment in growing pota- C. S. Plumb.
toes.
No. 2 Field experiments with barley, C. S. Plumb.
corn, oats, wheat, sorghum
and clover.
No. 3 Points about country roads. W. W. Carson.
No. 4 Practical experiments in re- P. F. Kcfauver.

claiming “galled” or washed
lands; notes on mulch and
mulch materials.
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PUBLICATIONS OF EXPERIMENT STATION—Continued

Publicatious Title Author

1890—Coni.

No. 5 Fruit trees at the experiment R L. Watts.
station.
No. 6 Index to Vol. I, IT and III.

Special Bulletin C The treatment of certain F. L. Scribner.
fungus diseascs of plants.
Bulletin D Potash and paying crops.
Special Bulletin £ The cotton worm; the Hessian|H. E. Summers.

y.
Annual Recport Third annual report.
1891
Bulletin Vol. IV
No. 1 Crab-grass hay; sorghum as a C. W. Dabney, et al

forage plant; test of feed
value of first and second
crops  of clover; pastur
orasses; Dblack knot of the
plum and cherry; pruning
fruit  trces: the  glassy
winged soldicr bug: dis-
eases of live stock; cxperi-
ment station record.

No. 2 T'he peanut crop of Tennessee. P. Brown.
statistics, culture, and chem-
istry.
No. 3 The true bugs or heteroptera E. Summers.
of Tennessce.
No. ¢ Some fungus diseases of the . L. Scribner.
grapc.
No. 5 chemical study of the cot- J. B. McBryde.
ton plant.
Annual Rg&;)rt Fourth annual report, 1891,
Bulletin Vol. V
No. 1 Fruit trees and experiments' R L. Watts.
with vegetables.
No. 2 Grasses of Tennessce, 1. F. L. Scribuer.
No. 3 A contribution to the study of C. F. Vanderford.
the cconomics of milk pro-
duction.
No. 4 Experiments with {fruit trees R. L. Watts.
and vegetables.
Annual Report Fifth annual report, 1893,
893
Bulletin Vol. VI
No. 1 Somec injurious insccts of the C. E. Chambliss.
apple.
No. & Rational use of feeding stuffs; C. F. Vanderford.
winter dairying in Tennes-
sce. !
No. 8 Small  fruits; strawberries, R, I,. Watts.

raspberries, blackberries and
grapes.
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PUBLICATIONS OF EXPERIMENT STATION—Continued

Publications

1893—Cont.
No. 4

Annual Report
1894

Bulletin Vol. VII

No. 1
No. 2

]
No. 4

Annual Report
195

Bulletin Vol. VIII

No. 1

No. 2
No. 3

No. 4

Report
1896
Bulletin Vol
No. 1
No. 2
No. 3

No. 4
Annual Report

1897
Bulletin Vol. X
No.

Annual

IX

[

No.
No.
No.

W= 0oLy

Report
1R98

Bulletin Vol
Nos
No. 2

No 3

Annual

XI

No. 4

Annual Report

Title

Ficld experiments with toma-
toes and onions.
Sixth annual report, 893,

Grasses of Tennessee, II

Fruits: Grapes, strawberries,
raspberries, blackberries,
pears, applies and peaches.

Cooperative experimentation.

Dehorning cattle ; notes to cor-
respondents.

ISeventh annual report, 1894.

Spraying apparatus.

Insecticides.

Fungicides; spraying calendar.

The wild onion.

Some experiments with fungi-
cides on peach foliage.

The Chinch bug (blissus
leucopterus).

Lighth annual report, 1893.

pples of ‘'ennessce origin.
Strawberries.

contribution to the study of

_outhern feeding stuffs.
Varieties of grapes.
Ninth annual report, 1896.

Apples of Tennessee
(Second report).

Pet culture of lettuce.

|'The soils of Tennessee.

Scale insects: San Jose and
other species.

[ Tenth annual report, 1897,

origin

Persimmons.
Grasses and forage plants: I
Domesticated grasses.

R.

5

R

{:

Grasses and forage plants: II. I8

Leguminous plants.
Grasses and forage plants: ITI.
Mecadows and wild pastures.
Eleventh annual report, 1898.

elels

Author

L. Watts.

. L. Seribner.
S Wattss

SR

Watts.
Chambliss.
g T
Watts,

. Bain.

a
=

E. Chambliss.

L. Watts.

.. Watts.

B. McBryde

L. Watts.

L. Watts.

I.. Watts.

F. Vanderford.
. Chambliss.
1.. Watts.

B. Killebrew.

B. Killebrew.
B. Killebrew.
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STATION—Continued

Publications Title Author
1899
Bulletin Vol. XII i

No. 1 Stock interests. Andrew M. Soule and

George A. Flick-
. J— inger.

No. 2 Soil and fertilizers Andrew M. Soule and
Chas. A. M :

No. 3 Horticultural work. Charlacss A. Olo(zrgsfer.
Chas. A. Mooers
and R. H. Garra-
han.

No. 4 Forage. Andrew M. Soule,

Annual Report

John R. Fain and
Phares 0. Vanatter.

Twelfth annual report. 1899.

1900
Bulletin Vol. XIII
No. 1 Frost protection. Climate of Weston M. Fulton.
Tennessec.
No. 2 Experiments with winter M. Soule and
wheat. . Vanatter.
No. 3 Fertilizer experiments on A. Mooers
tatoe., corn, cowpecas. pea- Andrew M. Soule.
nuts.
No. 4 Feeding native steers, Andrew M. Soule and
John R. Fain.
Armmual Report Thirteenth annual renort, 1900.
PRESS BULLETINS
Publications Title uthor
1899
1 Value of leguminous plants.  Chas. W. Dabney.
No. 2 Home-made fertilizers. [Chas. \V. Dabney.
No. 3 Farmers' institutes, R. L. Watts.
No. 4 How the experiment station R. L. Watts.
can help the farmers.
No. 5 The FEast Tennessee farmers’ R. L. Watts.
convention and farmers’ in-
stitute.
No. 6 Sheep husbandry. (Condensed
by R, L. Watts from ad-
dress of Thos. W, Jordan).
No. 7 The saving of oil moisturec. Andrew M. Soule.
No. 8 Farmers’ institute to be held at R. L. Watts.
Boons Creck, Washington
county, Tenn., Tuesday and
Wednesday, August 22 and
23, 1899.
No. 9 Liming soils. Chas. A. Mooers.



Publications
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PRESS ULLETINS—Centinucd

Title Author

Farmers’ institute to be held at R. L. Watts.
Rogersville, Hawkins coun-
ty, Tenn., Friday and Satur-
day, August 25 and 20.
The {fertilizer question. Chas. A. Mooers.
Cowpea vine hay. Andrew M. Soule.
A short course in agriculture. Andrew M. Soule.

Grades on country roads. W. W. Carson.

Calf feeding. Andrew M. Soule.

Live stock problems. Andrew M. Soule.

Winter  gardening. Winter Charles A. Keffer.
violets.

- dvantages of dairying. Andrew M. Soule.

Formulas for spraying mix- Samuel M. Bain.
tures.



REPORT OF THE AGRICULTURIST

The work of the agricultural division of the Tennessee experinent
station is chiefly conducted on the farm and 1s divided under
three principal heads, namely: 1 Plat experiments and field trials with
grain. ? General farm work and stock feeding. 3 Dairy husbandry.

The present system of field trials and plat experiments was com-
menced on the University farm in the fall of 1899, the object being to
study the relation and adaptability of the several farm crops to the soi!
and climate of Tennessce. The work of this division is incorporated un
der four principal heads:

1 ILExperiments with winter cereals, including wheat, barley, oats,
EYE: etic:

2 Experiments with forage crops, including corn, sorghum, teosinte,
rape, millet, cowpeas. soja beans, velvet beans, ete.

3 Experiments with grasses and clover.

a Clover variety tests, methods of seeding, culture of clover
with different cover crops.
b Grasses: Variety tests, mixtures for hay, pasture and lawns.

4 Experiments in soil restoration, including a rotation of crops, the
use of green manures, application of commercial fertilizers, and the
utility ef barnyard manure, etc.

The growth of winter cereals in this state is a question of vital con-
cern to our farmers. One principal line of work undertaken is with
winter wheat, tests with local and foreign varicties, the infln-
ence of dates of seeding, different methods of seeding and cultivating.
interchange of sced to and from the different soil types of the state, seed
selection and plant breeding. Farmers are of the opinion that they wmust
change their seed every year or two as it runs out. If selection is prop-
erly carried on, the sceds of farm crops will not run out and a variety
of wheat can be maintained on the same land for years, and when a va-
riety well adapted to one section is secured, its preservation means dol-
lars and cents to the farmers. The past yvear it was fonnd that 1200
large heads of wheat contained 35,412 grains, with 29.5 graius to the head
and 736 grains to the ounce, with a total weight of two pounds, 15314 ounces:
1608 medium heads of wheat contained 25623 grains with 16.07 grains to
the head and 797 grains to the ounce, with a total weight of two pounds,
5-16 ounce; 3200 small heads of wheat contained 27,643 grains, with 8.64
grains to the head and 909 grains to the ounce, with a total weight of one
pound, 14 7-16 ounces. Here it is secn that 1200 large heads produced abont
one pound and one ounce mere grain than 3200 small heads; that the large
heads contained 29 grains per hecad as compared with 16.1 grains in the
medium heads and 8.6 grains in the small heads. Iudifferent seed would
thus often explain why the farmer sccures such a small yield of wheat
per acre. In the bulletin on wheat published last year, it was found that
the average variety grown by the farmer produced from 12 to 15 bushels,
whereas some varieties produced 40 bushels per acre. The average yield



of wheat in Tennessce is about 8.7 bushels per acre, yet many farmers
sceure 300 to 40 bushels per acre. Tennessee is admirably adapted to the
production of winter wheat and instead of securing 8,292,727 bushels from
953,187 acres of land, at least three times this amount of wheat could be
grown on this area if the question of the utility of the various varicties
were understood and the proper methods of cultnre and seed selection
practiced.

The University farm comprises about 105 acres, of which 70 acres are
devoted to the culture of farm crops on an extensive scale and the work-
ing out of various problems of general agricultural interest. The follow-
ing lines of investigations are being pursued in this division of the work.
A\ study of crops adapted for ensilage production, including corn, sorghum,
rcosinte, cowpeas, etc. It is the purpose of this work to determine the
cost and relative value of ensilage from corn, corn and peas, sorghum,
and sorghum and peas, ctc.; to determine the amount of nutrients derived
from an acre of the respective crops, the cost of producing the same, the
total yield of the crop secured per acre, and the utility of these crops for

the production of meat, milk, etc. As an immense growth of sorghum
can be produced after.a crop of winter cereals and as it is rarely affected
by drought and can certainly be made mto a most excellent quality of
ensilage, it is of the ntmost importance that its full feeding value be as-
certained as soon as possible.

A rotation of crops is practiced on the farm for the purpose of build-
ing up the soil, and last year two crops were produced in a single scason
on more than forty acres of the arca devoted to this work. As a rule,
but one crop is produced in Tenncssee and that is often of indifferent
quality. Besides demonstrating the fact that two crops should be grown,
it illustrates the value of intensive farming, as more than fifty head of
stock have been maintained for a year on the roughness in the form of
hay, ensilage, ete, produced on tlus 70 acres of land. If our farmers
would give more attention to the proper culture of the soil and confine
their areas within smaller limits, it would be vastly better for them.
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During the season of 1900 eight native steers were fattened at the
experiment station. They were of the ordinary type and yct gratifying
results were obtained in that from $6 to $10 apiece was cleared after
liberal allowances had been made for care, feeding, cte. The experiment
demonstrated that cattle can be fed a2t a profit on a home-grown ration
on Tennessce farms and it emphasized the fact that pea vine hay has an
exceptionally high feeding value. In the slaughter test our animals
dressed about 55 per cent and they were much superior to the cattle ordi-
narily slaughtered in the Knoxville abattoir. The so-called beef cattle
of Tennessec will hardly dress 50 per cent, though there are today 286,841
head of cattle in this class. These animals should dress 60 per cent and
the oftspring of a first cross with an improved sire would easily do this.
If we consider the average weight of these animals as 700 pounds, it means
a loss of 20,078,870 pounds in slaughtering, which at the low estimate of
three cents a pound amounts to 36G03.166.10. Tennessce farmers are sim-

T ae Dary Herp

ply throwing away this amount of money because f a fatlure to study this
important que.tion, and it is safe to say that if the cross indicated above
were made the profit from feeding beef cattle could be casily doubled.
This year an experiment with 15 head of cattle is being carried on and in
the G0 days of the expired, they have gained 1,457 pounds
The animals are divided into four groups and are being fed on four dis-
tinct rations for the purp se of studying their utility and profit for beef
production. The mmportance of studying these feed stuffs is  vident as the
animals in one group gained 143 pounds in 60 days, while the group on
ensilage gained 450 pounds. The cost of the ration will measure the
profit derived from feeding in cvery instance. Hence, it stands to reason
that a man who has studied animal anatomy and physiology and nnder-
stands assimilation and nutrition, has some chemical knowledge of food
stuffs and knows how to buy and blend feeding nutrients is in a position



to feed cattle in the mest economical way and to make a profit even when
circumstances are against him.

Feeding experiments with swine have been commenced this year for
the first time with 12 grade Chester white hogs. They are divided into
four groups, being fed corn meal and water (the common farm ration
in Tennessee) skim milk and corn meal ; whey, wheat mecal and corn meal ;
and skim milk, shredded pea vine hay and corn meal. In the 30 days of
this experiment these animals gained 706 pounds, the highest gain being
made by Group I1l and the next highest by Group IV, the next by Gronp
IT and the smallest by Group 1. The results of this experiment have not
been worked out as yet, but they demonstrate bheyond question the necces-
sity of studying swine feeding from a rational standpoint and they indi-
cate that it can be made a profitable business where conducted on an in-
telligent basis.

The third line of investigation carried on at the University farm re-
lates te dairy hnsbandry. A herd of 30 cows is maintained for the pur-
pose of carrying on feceding and breeding experiments to determine the
ntility and valie of the various forage crops produced on the farm and to
study the feeding value of the varions forms ef ensilage previously re-
ferred to. An accurate record is kept of cach cow and composite samples
of milk are preserved so that the amount of hutter fat yielded can bhe de-
termined on specific occasicns.  The milk is weighed night and morning
and carefully recorded and the prefit to be secured from milk or butter
dairying can thus be ascertained. The dairy industry of Tennessec is
comparatively undeveloped, though the climate, water supply and products
of the soil all combine for its admirable adaptability to the state, and as
mest of the failures to conduct the dairy business successfully are dne to a
lack of education and proficient dairymen, the investigations being carried
on at the University farm have a vital significance. Experiments already
completed show that a pound of butter can be produced for 12 cents and
a gallon of milk for 8 cents. It cost to feed a cow 10 to 14 cents per day
and equally good results have been obtained front feeding a home-grown
ration as compared with one where a good portion of meal adjuncts were
bought off the farm. It may he stated that a year and a half ago milk
sold in Knoxville for 15 cents a gallon and today it is scelling for 25 cents.
and in the near future it will sell for 30 cents. The University farm is
waorking in harmony with the dairymen of the state and almost every day
it is visited by the local dairymen who are delighted and pleased with the
work being carried on. This work has helped them to increase materially
the profits of their business.

The present cquipment of the division is fairly satisfactory, though
it does not answer all the demands of the work. The agricultural build
ing, known as Morrill Hall, is badly erowded and barcly suffices to house
the library and offices of the various departments of the station. It does
not permit of the devcdlopment of laborataries commensurate with the pres
ent status of the work, and as it serves the double purpose of experimentai
work and agricultural education, it 1s sadly in need of enlargement.

On the University farm the ncw dairy barn answers cvery purpose
for which it was designed, but there is no proper place for carrying on






REPORT OF THE BOTANIST

Botany is the science relating to the plant kingdom. It includes a
consideration of all facts relative to the plant itself or its method of life.
Necessarily every salient feature of the plant’s life has some relation,
directly or remotely, to practical agriculture.

The botamical course in the University of Tennessee has been devel-
oped with special reference to practical instruction in plant physiology,
the diceases of plants. and relationships of plants. The relation of the
plant to the soil is taught in detail. The student is taught to recognize
the various causes of plant discases especially, and the remedies for them
so far as known.

It would be hard to specify any special relation to the industrial

Boravicar Laporatory— Hirsarivar ox Larr

development of the state’s natural resources, since the knowledge of the

plant’s method of life is so intimately connected with every agricultural
pursuit, but especial reference may be made in this connection to the
treatiment of plant ses and its relation to the development of the hor-

ticultural interests of the state.

The instruction in botany makes up an essential part of the general
course in agriculture as given in the University, and much that has been
said with reference to agriculture as a whole applies to the instruction
given in botany. Necessarily much of the instruction as well as the inves-
tigation along these lines is technical and requires the use of costly and
delicate apparatus and equipment. It is believed that no institution in



28

the south has better facilities for instruction in this important funda-
mental science than the University of I'ennessee. Special mention may be
made of the library, which is quite rich in valuable botanical works: the
large collection so rich in representations of the Tennessee tlora; and the
botanical laboratory fitted up for individual student’s work.

The experimental research of the botanical division has been for sev-
cral years confined to one special line. It is believed that in this way
much more has been accomplished and still greater results may be ex-
pected in the future as the work develops.

Much correspondence with different farmers in the state has been
carried on, and specimens of the native plants as well as weeds and vari-
ous diseases have been gathered in this way, and many valuable data
collected for future use. Several years ago in looking over the field of plant
diseases in the state of Tennessee, at the suggestion of the horticulturist of
the experiment station, the botanist undertook an investigation of the dis-
case commonly known as peach rot, and has confined all of his spare mo-
ments since that time, outside of instruction work, farmers’ institute worlk,
and various other duties connected with his position, to a study of this
difficult question. It is hoped that during the incoming season practical
field tests of results obtained in the laboratory and greenhouse may prove
of great value to the fruit growers of the state. In this connection it may
be mentioned that the botanist of the Georgia station estimated that dur-
ing the season of 1900 the fruit growers of Georgia lost between $500,000
and $750,000 due alone to the ravages of this disease. Much advance-
ment has been made within the last 25 years in our knowledge of plant
diseases and methods of their treatment. No practical and effective
methods are known for the treatment of many of our worst diseases such
as pear Dlight, wheat rust, etc. This important work has great possibili-
ties, and it is believed that no more important line of investigation could
have been taken np by the experiment station. In the course of this work
many valuable pieces of apparatus have been accumulated, some of them
designed by the botanist, nearly all being of permanent value. Care has
been taken to spend no money that was not needed at the time for prac-
tical work.

I connection with the special work in the investigation of fruit dis-
ecases some considerable outside work has Dbeen dorne, especially with
reference to certain insects.  Special mention may be made of the
investigation of certain raspberry insects and the woolly aphis of the
apple in the neighborhood of Columbia, Tennessee, and the discovery of
an injurious insect on asparagus in the vicinity of Memphis.

On the whole the prospect for the accomplishment of results of vital
mmportance to the agriculture of the state seems especially bright in this
direction. Respectfully submitted,

AMUT.[, M. BAIN, Botanist.



REPORT OF THE HORTICULTURIST

On assuming charge of the work of horticulture and forestry in the
University on January 3, 1900, I found in progress a most interesting and
valuable investigation into the merits of seedling apples of Tennessee
origin and their adaptability for general culture. My predecessor, Pro-
fessor R. L. Watts, had collected trees of 44 such seedlings and had
planted them in the most available site to be had on the University farm.
As the University farm was needed for the field work of the department of
agriculture and a much better site for horticultural operations was ai-
forded on another tract of land belonging to the University, this department
was assigned a sufficient acreage on the “north farm,” for present and
future nceds.

I'he new location is a desirable one for experiments in {ruit and vege-

table culture, and also affords means of illustration for forest study. It
includes the crest and sides of a ridge extending ecast and west, with its
castern terminus within the property. There is thus afforded northern,
eastern, and southern slopes, with almost level land on the north, east, and
south sides of the ridge. The valleys which separate this ridge from
those adjacent openy upon the Tennessee river, provide air drainage. The
strata of under]);ing shale lie vertical to the surface, insuring good soi!
drainage.

As soon as the assignment of land to the department was made, three
acres lying on the north slope and reaching to the crest of the ridge were
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cleared, and with two acres of old land to the north were planted to fruits.
The plantation includes, besides the 44 varieties of seedlings mentioned
above:

70 trees in seven varieties of apples.

120 trees in 12 varieties of peach.

80 trees in eight varicties of pears.

50 trees in five varieties of plum.

30 trees in three varieties of cherry.

40 trees in four varieties of quince.

Between the rows on the crest and higher slope representative collec-
tions of strawberries, raspberries, blackberries, currants, and gooseberries
were planted.

Throughout the season the orchard has received the best of care.
and the growth made by the trees is very satisfactory. Less than two
per cent were lost, and thesc were, with one¢ exception, of two varieties.
T'he fences around the fruit farm have been put in thorough repair, and
the plantation enters the winter in excellent condition.

The division has purchased during the year a good cquipment of tools
and implements, making it for the first time independent of the divis-
ion of agriculture, to whom it had long been under obligations for the
use of necessary machinery. ‘The equipment purchased includes plows,
cultivators, and harrows of various types, seed drills, hand cultivators.
pruning, grafting and budding supplies, and greenhouse conveniences.

The location of the new Barbara Blount Hall made the removal of
the greenhouse necessary and the opportunity was used to rebuild its work
roomis, to the great improvement of the plant. The greenhouse now
stands in the garden on the slope below the new Barbara Blount [Hall
The sloping land between Science Hall and the new building has been laid
off for a rose garden. Considerable additions have also been made to the
ornamental plantations in the campus.

The correspondence of the division covers a wide range, both as to
territory and subjects. Frequent inquirics of the horticultural interests of
the state are received from citizens of northern states who are secking a
location in a milder climate. In several instances parties have made per
sonal inspection following such correspondence. of Tennessee are
more and more availing themsclves of the station as a source of informa-
tion on horticultural subjects.

During the year farmers' institutes have been attended in Gibson.
Carroll, Hamblen (3), and Monroc counties, and also the annual mect-
ing of the East Tennessee horticultural ociety at Iarriman. At all these
meetings the keen interest manifested in horticultural cs warranted
the belief that the work of this division will be increasingly appreciated as
it is extended. During the growing season weekly press bulletins on horti-
cultural topics suggested by the work at the station were sent to the news-
papers of the state, and their very gencral publication is a source of
satisfaction to the division, indicating widespread interest and appreciation.

Respectfully submitted,
CHARLES A. KEFFER, Horticulturist



REPORT OF THE CHEMIST

The following report of the werk of the chemical division of the ex-
perinient statien for the year 1900 is respectfully submitted:

The principal line of work has been a study of some of the most im-
portant types eof soils with particular reference to their fertilizer require-
ments. To this end, seme time has been spent in the collecting of soil
samples, analyses of which have fer the most part not been made. In
connection with the soil analyses some cooperative field experiments with
fertilizers were carrired ont, but to a much mere limited cxtent than
was desired. Most of the farmers at distant parts of the state who ex-
pressed a desire to coeperate in this way failed for various reasens to
carry out the experiments cven after the fertilizers had been sent to them.
Nearly fifty per cent ef all the experiments which were cenducted near
Knoxville and which received th personal supervision of the chemist were
ruined either by dry weather or by the unequal fertility of the different
experimental plets, which inequality at the time the plots were sclected
could not Dbe foreseen. The most important and trustworthy results
from the seasen’s worlk have been published as Bulletin 3 of Volume 13,
In this bulletin are the results of experiments n three important types of
soils, the blue limestene, the cherty dolomite, and a river bottem seil.
Seme chemical werk both on the soils and en the crops is also published
there. In addition to testing for the special requirements of these
experiments were made to determine the relative fertilizer values under
ficld conditions of the nitrogen of cotton-seed meal and of nitrate of soda.
and other experiments were made to determine whether the v ¢ of a
nitrogenous fertilizer either for cewpeas or for peanuts was advisable.
Another series of experiments was carried out 1o test the effects of fer-
tilizers on the germisation ef secd, with particular reference to the pres-
ent practice of drilling wheat and fertilizer together. While conclusive
results from field experiments can not be hoped for in a single season
those published were thought to be worthy ef consideration by Tennessee
farmers, for whom they were primarily intended.

That there i1s a widespread interest in the subject of fertilizers is
proved by the questions which come frem all =s of the state. While
there may be areas in Tennessee where fertilizers are not needed in order
te produce ¢ven maxinun creps, it is probable that on the majority of the
upland farms a judicieus use of fertilizers would be profitable, and there
are some large sections, the Cumberland Platean, for example, where
fertilizers or manures arc a necessity in order to get even moderate yields.
Farmers have almest deserted the cherty dolomite ridges of Hast Ten-
nessee because of their unproductiveness. At the samie time, judging from
results already obtained, this kind of seil can be economically brought to
a high state ef iecrtility by means of mineral fertilizers and cowpeas.
There is therefore a great and grewing demand for infermation on the
subject of soil fertility. The fertilizer mixtnres sold throughout the state
are not and can not be expected to he well adapted to all the varied con-
ditions. That the solution of the problem of profitably increasing the
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fertility of upland soils is sure to follow laboratory work supplemented
by intelligent, systematic, and continued field experiments with fertilizers
is not doubted. To carry out a work of such fundamental importance
will demand a great amount of laboratory work and cooperative field ex-
periments.  The results of this season’s effort at cooperative work with
farmers indicate that they will not undertake the somewhat complicated
experiments advocated in the report of last year. It is now planned to get
cooperation in the carrying out of very simple experiments for example
to find out first of all what returns can be gotten frem a high grade com-
plete fertilizer and next whether potash can be profitably omitted. These
experiments demand only three plots, one blank and two plots for the

fertilizers. There could be practically only one simpler series which
weuld be to omit the plot fertilized without potash. The plant for the
conling year is to carry out as many cooperative experiments as possible
both at a distance and on the typical soils in this vicinity, and to make
with these experiments chemical analyses of the soils.

Anether problem of importance which we wish to undertake is the
increasing of the starch content of Irish potatoes, as suggested by the
work of the past scason. Still another line of work in which sowme re-
sults have been already obtained is a comparison of some of the most im-
pertant leguminous crops, such as cowpeas, velvet beans, and soja beans.
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with respect to their ability to gather mtrogen from the air.
which one when grown for a soiling crop would furnish most
to the soil, or if to he used as a feed would produce the most protein.
course conclusive results can only he obtained after several seasons’ worlk.

The following is a summary of the analytical work:

MATERIALS
Soils e

Mineral wWaters . ... ..c....

152 o T T A gt ro e e

Corn (kernels) s devo |
Sorghum ........ M

Miscellaneous feeding stuffs ............
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In addition to the above some time has been profitably spent in work
etter adapted to the work in hand than those
which ar commonly used. Respectfully submitted,
A. MOOERS, Chemist.



REPORT OF THE LIBRARLIAN

The library of the experiment station contains about 2.350 volumes.
treating principally of general agriculture. agricultural engineering, ani-
mal industry, cercals and grasses, chemistry, gcology, botany, horticulture.
forestry, zoology and entomology. Among this number 1s a good col-
Jection of government and state reports of various kinds, over 150 of which
were donated the past year by the president of the University.

The primary object of the library s to furnish references for the use
of the experiment station staff in their scientific mvestigations, and hence
a large proportion of the books are of a technical character. ‘T'here are.
however, some popular works which are macle use of by agricultural stu-
dents.

About 100 perioclicals are received, which may be similarly divided
into technical and popular. The former. which are chictly subscribed for,
consist of standard scientific journals of Germany, France, lingland and
America, devoted to agriculture and related subjects. Most of those in
the latter class, which includes a majority of the papers received, are sent
to the station in exchange for bulletins. Among these exchanges are
almost all of the best agricultural and horticultural papers of this country
I'hey are of special value to students of aoriculture and are also freely
consnlted by members of the tation staff.  Many miscellancous papers on
sithjects related to agriculture are also on tile.

Bulletins and reports from the other experiment stations and the
United States department of agriculture are on file and can be readily
referred to by means of indexes prepared at Washington.  Publications of
the departments of agriculture of Ontario and Ottawa, Canada. are also
accessible. When extra copies of bulletins from other stations are re-
ceived they are filed by subjects, fo be mailed, like our own publications.
to persons writing for such information as they contain.

The bulletin mailing list consists of over 9,000 names. This is an
increase of over G000 within two years. In 1899 and again in 1900 circular
letters were enclosed with bulletins to all persons in the state whose names
were then on our list asking them for the names of farmers and others
who in their judgment would appreciate the bulletins of the station. The
names of several thousand persons were thus secured, to whom specimen
bulletins were mailed with a card which was to he returned in casce they
wished to have the hulletins regularly.  In this way and through corres-
pondence the mailing list has made the rapid growth noted, practically all
persons who now receive oar bulletins having made personal application
for them. Respectfully submitted,

F. H. BROOME, Laibrarian.



THE USE OF DAILY WEATHER CHARTS

With the growth of science and the advance of civilization, our
national weather service is becomine more efficient. It is seeking to
benefit agriculture along many line . Besides the publication of weather
forecasts. charts, bulletins, cte,, a large amount of climatic data is being
collected, and the tudy of these data is gradually establishing a closer
relation between climate, soil and plant life.  \s fast as new discoveries
are made they are reduced to practical form and placed in the hands of the
farmer. I'his progress of applied weather science may be compared with
that of mmprovement in farm implements. When any new agricultural
implement is placed upon the market, the object for which it is designed.
all of these particulars

its construction, the manner in which it operates

WeatuEr Cuare—S r. a., Dee 15 1893

must first be explained to the farmer before he can make intelligent use
of it.  So is it with the publications of the weather bureau. They must
he understood before they can be of value. This is especially true of the
daily weather charts. Through the recently inaugurated rural delivery
system of our postal service, these charts find their way to nearly every
postoffice in the state, and they are th re posted conspictiously so that
they may be consulted by the intelligent farmer when he goes for his daily
mail.

It is proposcd, in the present article, to explain briefly the objects for
which the weather charts are designed, the method of their construction,
and in short to mmpart such information as may open the way to a clearer
understanding of this subject on the part of the intelligent reader. The
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study of the charts is like learning a new language, and it at first costs
some labor, but when once the lines and symbols are understood there
is a pleasurc in reading them which compensates for the labor expended.
If some one in each family will take the trouble to study the charts from
day to day, it will not be long before every member can take an intcrest
in them, and they will at length be found as indispensable on the well
regulated farm as some of the implements used in tilling the soil, or in
harvesting the orain.

OBJIECT Ol TH + DAILY WEATHER CHARTS

The charts contain a variety of For one thing they show
weather conditions over a large portion of the nited States, and thus

WeaTHER CHaART—S A M., Drc. 16, 1893

keep the people of one section posted relative to conditions prevailing else-
where. They also contain a weather forecast for the 36 hours following
the date of issue. But of greater importance still, perhaps, is the fact that
they furnish information from which each individual citizen may often
foresee coming weather changes for himself, and thus act with greater
intelligence in making use of the forccasts. These facts will be appre-
ciated morc fully after reading the following description of

HOW DAILY WEATHER CHARTS ARE CONSTRUCTED

The weather bureau has about 150 observat