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Alan
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Board of

Trustees, The

Clemson Agricultural College. *
Dear Sir:—I beg leave to submit herewith the Thirty-first
Annual Report of the South Carolina Agricultural Experi
ment Station, which in accordance with the law, must be sub
mitted to the Governor on or before February 1, 191.9.
Yours very truly,
W. M. RIGGS,
President.

Clemson College, S. C., December 1, 1918.
Hon. Richard 1. Manning, Governor of South Carolina.
Sir:—I have the honor to submit herewith the Thirty-first
Annual Report of the South Carolina Agricultural Experiment
Station in accordance with the requirements of an Act of Con
gress, approved March 2, 1887, for the establishment of Agri
cultural Experiment Stations in connection with the colleges
of the several States, organized under the provisions of an
Act approved July 2, 1862.
Respectfully submitted,
ALAN JOHNSTONE,
President Board of Trustees.

REPORT OF S. C. EXPERIMENT STATION
Clemson College, S. C., November 9, 1918.
Dr. W. M. Riggs, President,
Clemson College, S. C.
Dear Sir:
1 have the honor to submit herewith the thirty-first annual
report of the South Carolina Experiment Station for the fis
cal year ending June 30, 1918.
This has been a very unusual year for experiment stations
and for research workers in general. There has been a ten
dency on the part of the agricultural interests of the country
to profit by research already completed rather than undertake
new investigations during the war. Since the one great prob
lem before us is winning the war, I have felt that this is the
proper attitude to assume towards research, and have made
every effort to modify our problems so that they would have
some direct bearing on the prosecution of the war, and where
this was impossible have endeavored to do just enough work
on the problems to hold the organization together and to keep
the various investigations from going backwards. All of the
younger members of the staff have either joined the army or
have taken up some line of agricultural work more closely
allied with actual crop production. The older members of the
staff have continued their work, however, and in spite of the
interruptions and changes found necessary because of the
present emergencies considerable progress has been made with
some of the problems. In many cases we have been able to
reorganize our work so as to give our investigations more di
rect bearing upon increased food production and the prosecu
tion of the war. I am giving below a summary of some of the
important results accomplished and the important projects
under way in the different Divisions of the Experiment Sta
tion.
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AGRONOMY DIVISION.
During the past year many changes have taken place both
in the staff and in the organization of the Agronomy Division.
There is not a single member of last year's staff in this Di
vision of the station at present. In addition to the complete
change in personnel the work of the Division has been reor
ganized so as to make it include the soil fertility problems
which we have under way. In spite of these changes in per
sonnel and organization we feel that some progress has been
made in that the Division has been considerably strengthened.
The variety tests with Held crops conducted at Clemson and
at the Pee Dee Station at Florence have shown striking re
sults with regard to the different varieties of corn and coton. The best variety of cotton produced $100 greater profit
per acre than the poorest varieties. At the Pee Dee Station
the Cleveland variety of cotton produced the highest yield,
while Trice proved the lowest yielding variety. Practically
the same difference was noted in the cotton variety tests at
Clemson where Sawyer produced a crop which brought $174.<4 per acre, while the money value of the crop of Dixie was
only $73.47 per acre. the season at Clemson last year, how
ever, was ver}r short and the difference in yields in many cases
was simply an indication of the difference in earliness. Va
riety tests with corn showed that lieid's and Belmont yielded
best at Clemson while Derrick led at the Pee Dee Station. Va
riety tests with wheat, oats, rye and barley were also con
ducted during the winter of 1917-1918 and while the small
grains suffered considerably from winter killing, valuable data
was secured with regard to hardiness and yield of the vari
ous varieties. 9 lie data accumulated from various variety
tests have been utilized in the campaigns which have been in
augurated for increased food production, the Extension Spec
ialists advising the county agents and farmers what varieties
are best suited to the various sections of the state.
The various fertilizer tests conducted at Clemson and at
both of the sub-stations have been continued along the same
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lines as previously reported. These are of particular value
at this time because of the data which they give us in regard
to the elements most needed in order to increase production.
Our results indicate, for instance, that potash is absolutely
essential 011 Coastal l'lain soils for cotton, tobacco and truck
crops. It is not needed, however, for corn in the Costal Plains
or for any of the crops when planted 011 the clay soils of the
Piedmont Section. Nitrogep and phosphoric acid continue to
give good results in all of our tests. (Ireat interest has been
manifested during the year in the comparative value of acid
phosphate and ground phosphate rock as sources of phospho
rus. Our results indicate that ground phosphate rock would
have to sell for about one-third the price charged for acid
phosphate in order to make it a profitable source of phospho
rus. Even when ground rock can he bought at this price it
would probably not be profitable to use it except with stable
manure or where there is a large amount of organic matter
in the soil.
The Agronomy Division has continued to study the effect
of pollen from barren stalks of corn on the amount of barren
ness in the progeny. It has been foun 1 that barrenness is an
inherited character.
The present sugar shortage prompted us to plant several
varieties of sorghum on the Experiment Station farm this sea
son for the purpose of making syrup. A variety known as
Japanese ribbon cane yielded at the rate of about 200 gallons
of a good grade of syrup per acre when planted on some of
the poorest land 011 the farm.
ANIMAL ID'S DAN DRY DIVISION.
The work of the Animal Husbandry Division nas been con
tinued along the lines reported last year. We have devoted
particular attention to the hog work and additional data have
been secured with reference to the cost of producing pork.
Large numbers of tests have been conducted with various
crops at Clem son and at the sub-stations. These tests have

now been continued over three years, and a bulletin reporting
the results is in process of preparation. Crimson clover, al
falfa, soy beans, rape and corn have given specially good re
suits. We have added three high class registered PolandChina sows and also a few good sows of I>u roe-Jersey breed
to our herd during the year.
The horse breeding project is now well under way, and we
have two three-year-old grade Percheron mares rhatjiave been
bred to the jack. We also have a larger number of mare colts
this year than ever before, which will enable us to make more
rapid progress with this project. We are also making prog
ress with the beef cattle breeding project. We now have
about a dozen calves and yearlings front our Hereford bull
and the grade cows purchased when this project was begun.
These are all doing well and make a good foundation for a
beef herd.
Professor Shields and Professor House both having resigned
to take upu work elsewhere have left this Division without ar
Animal Husbandman in charge. We are making every effort,
however, to keep the work going until a good man can be se
cured.
BOTANY DIVISION.
The Botany Division has continued research work with cot
ton diseases. The investigatitons of the angular leaf spot of
cotton have been practically completed, and Mr. Paul wetter
prepared a bulletin giving a full report of this investigation
before he left to join the army in July. Experiments demon
strating the control of this disease were conducted at both of
the sub-stations and at Stono plantation on James Island dur
ing this season. These experiments proved conclusively that
the disease can be controlled by treating the seed with sul
phuric acid before planting.
As a war emergency measure we undertook during .January
and February to test for anthracnose all of the samples of
cotton seed that were collected and sent in by county agents

from different parts of the state. A great many samples were
tested and in this way good supplies of disease-free seed were
located. These seed were planted under the supervision of
the county agents and on land where there was no disease the
previous year, and in this way cotton. anthracnose was ma
terially reduced throughout the state. Many of the samples
tested were two and three-year-old seed, and we continue to
find that these seed are practically free from anthracnose.
During the year graduate assistants W. E. Hunter and W.
C. Herron, and Associate Botanist K. C. Faulwetter have en
tered the army, and Gf. M. Armstrong, Assistant Botanist, re
signed his research work with us to accept work with the De
partment of Agriculture, which is more closely associated
with crop production.
The Botany Division is continuing to cooperate with the
Office of Cotton and Truck Diseases and the Office of Plan I
Disease Survey of the U. S. Department of Agriculture. As
a member of the War Emergency Board of American Plant
Pathologists, I have continued to give a considerable portion
of my time to pathological affairs of the South and of the
country at large. At the meeting of the Southern patholo
gists, which I called in Atlanta last January, the Southern
problems were carefully worked over, the work of the differ
ent investigators correlated, and plans made for a campaign
to eliminate losses caused by plant diseases. I also attended
meetings of the War Board in Washington, D. C., Madison,
Wis., and Buffalo, N. Y., during the year. The college and
experiment station workers have cooperated most heartily
with this Board, and the pathological work in the South es
pecially has been correlated and stimulated in such a way
that great good has been accomplished. We can realize the
importance of an undertaking of this kind only when we take
into consideration the enormous losses caused every year by
plant diseases. The average loss from cotton diseases in the
south, for instance, amounts to about $20,000,000; the loss
from sweet potatoe diseases last year amounted to about 35,
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000,000 bushels, worth at least $35,000,000; losses of other
staple crops are about in the same proportion. These losses
can be eliminated to a large extent, and measures which have
been instituted by the War Emergency Board have already
served to reduce them to a considerable extent.
CHEMISTRY DIVISION.
During the year Professor Keitt and his assistants, in co
operation with a number of other states and with the National
Research Council of the Council of National Defense, under
took a study of the means of making insoluble phosphates
available by composting with certain materials. Professor
Keitt found that sulphur and certain other materials when
composted with ground phosphate rock rendered the phospho
rus slowly available. It is his opinion, however, that the
phosphorus is rendered available in such small quantities and
so slowly as to make the method of doubtful value. An ar
ticle, "A study of the DeRoode Method for the Determination
of Potash in Fertilizer Materials," by Keitt and Shiver, was
published in March in the Journal of Industrial and Engi
neering Chemistry. During the fiscal year three bulletins
were published by this Division giving results of soil fertility
studies at this station and at both of the sub-stations. These
are listed with other publications at the end of this report.
Professor Keitt and both of his assistants resigned during
the year to take up other lines of chemical work more closely
connected with the prosecution of the war. After they re
signed, the work of the Division was reorganized and the soil
fertility investigations transferred to the Agronomy Division.
DAIRY DIVISION.
t

'The Dairy Division, which was created July 1. 1917, has
made marked progress during the year. Professor Fitzpatrick has devoted his attention largely to building up the herd,
which was in very poor condition when he took charge. The
income from the herd has been more than doubled during the

year and the herd managed in such a way as to increase the
profit to a marked extent. Eight registered and seven grade
Holstein cows and one high class registered Jersey bull have
been added to the herd during the year; twelve unprofitable
cows were sold during the year; and all of the heifer calves
have been kept to be added to the herd.
A study to determine the most economic concentrate to sup
plement cotton seed meal as a feed for dairy cows in the
South has been undertaken. Velvet bean meal proved to be
the most economical feed, with wheat bran a close second.
Cocoanut meal and molasses feed proved to be of practically
the same value and ranked next to wheat bran in the test.
The ten Jersey cows in the test produced milk at a cost of
$2.14 pei" 100 pounsd for feed consumed, and the ten Holsteins produced milk at $1.07 per 100 pounds for feed con
sumed. Other projects under way in this Division are as fol
lows: A Comparison of Corn Silage and Sorghum Silage for
Milk Production; A Study to Ascertain the Cost of Raising
Dairy Calves to Two Years of Age; A Study of Prepotency
of Bulls Used in the Experiment Station Herd ; Line Breed
ing of Jerseys and Holsteins.
ENTOMOLOGY DIVISION.
The Division of Entomology has continued during the year
to study the effect of temperature-moisture on insect activity.
The most important practical application of this project has
consisted in forecasting outbreaks or the absence of outbreaks
of certain insects. This was very successfully done during
the past two year with reference to red spider, cut worms
and army worms. Mr. .1. A. Berley, of this Division, is con
tinuing to breed the species of wire worm which is proving
\
.
.
.
so destructive in the low lnads of the state. This insect mis
a very long life history, probably extending over a period of
five years, and progress is, therefore, slow. These projects
are conducted in cooperation with the Section of Southern
Field Crop Insects of the Federal Bureau of Entomology.
t
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Considerable attention has been devoted during the year to
testing of substitutes for arsenate of lead against fruit in
sects. Arsenical sprays have advanced continually in price
during the war and an effort has been made to find substi
tutes for this material. None of the substitutes so far have
proven satisfactory.
With the advent of the boll weevil into the state, Professor
Oonradi has had to devote a large part of his time to Crop
Pest Commission work. The weevil has now spread over
about four counties in the south-west corner of the state and
quarantine measures have to be enforced in order to prevent
further spread through shipment of contraband material.
HORTICULTCRAP I)I VIS1 ()X.
The Horticultural Division has devoted particular atten
tion during the year to a study of seed production in Irish
potatoes. This problem was begun last year and sufficient
progress has been made to justify the preparation of a pre
liminary report. This was published as Bulletin No. 195 of
the Experiment Station. 19,000 seedling potatoes saved last
year were planted again this year and marked improvement
in size, seed production, etc., has been noted.
Professor Newman is continuing his variety tests and fer
tilizer experiments with various fruit and truck crops. He
finds that the apples best suited to the Piedmont section of
the state are Delicious, Ktayman, Wine Sap, Red Wine Sap,
and Rome Beauty.
The three-year-old vineyard has come into heavy bearing,
and additional data have been secured from this in regard
to the best methods of pruning and training certain of our
standard varieties of grapes. Professor Newman has found
in his experiments at the Pee Dee Station that such varieties
of grapes as Niagara, Concord, Lucile, Delaware and Brigh
ton can be grown with profit on a commercial scale in the Pee
Dee section. He also finds that asparagus, onions, Irish and
sweet potatoes are very satisfactory and profitable crops for
this region.

COAST EXPERIMENT STATION.
The Coast Experiment Station at Drainland has continued
to make progress with the soil fertility studies. These tests
have been conducted now for eight years and are beginning
to show some sharp contrasts. Potash was the limiting fac
tor in crop production last season with cotton, and our gen
eral farm crop this season indicated the need of this element.
Results of these fertilizer tests were published last fall as
Bulletin No. 192.
The forestry experiments are making satisfactory progress
excepting in cases where fire
got into the tract and burned
over part of the experimental area. The crops this year are
good and the financial
condition of the station is satisfac
tory. We have a good bunch of hogs at the station and have
added five grade Hereford cows and calves to the equipment
during the year. We also purchased an I. H. C. 8-1G tractor.
The labor conditions at this station have been very trying
during the entire year. At times it has been impossible to
get labor at all and consequently the work lias suffered. We
are now paying $2.00 per day for negro labor and $1.50 per
100 pounds for picking cotton, and find it impossible to se
cure enough labor at these prices.
I feel that there are wonderful opportunities at this sta
tion for constructive work in live stock production, and since
the cattle tick has been eradicated, this phase of the work
will be pushed as rapidly as funds and conditions will permit.
PEE DEE EXPERIMENT STATION.
The work of the Pee Dee'Station has progressed satisfac
torily during the year. The general crop conditions have been
very satisfactory. The corn crop this year is not as good as
last, but we will have plenty to feed the stock and hogs. The
tobacco crop this year yielded exceptionally well, producing
an income of about $500 per acre.
The Horticultural work at this station has attracted a
great deal of attention from the general public, and has been
developed in such a way as to give us considerable experimen
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tal data. The variety tests with grapes show that the Niaga
ra, Concord, Lucile, Delaware and Brighton can be grown with
profit in this section. Peaches and strawberries continue to
do well, and some of the varieties in particular have proved
well suited to this section.
Breeding work with corn is being continued in a very satis
factory manner, our Pee Dee No. 5 continuing to give high
yields and continually growing in favor in this section of the
state. We are continuing to breed Dixie wilt-resistant cot
ton and are selling all of the seeds that we can possibly pro
duce. We have made marked improvement in this cotton
since the breeding work was begun four years ago.
Breeding work is being continued with small grains, and
the especially severe winter of the past season aided us ma
terially in developing hardy strains of grain in that the ones
that are most subject to winter killing were destroyed.
The comprehensive breeding and fertilizer tests with pea
nuts, which are being conducted in co-operation with the De
partment of Agriculture, are being continued, and valuable
data are being secured with reference to varieties, fertilizers,
and methods of growing and handling peanuts. Forty-five
varieties of sweet potatoes are being grown in co-operation
with the U. S. Department of Agriculture. We are also grow
ing a quantity of sweet potatoes for storage during the winter
in our storage house.
The hog feeding experiments are being continued in a very
satisfactory manner. We have already accumulated valuable
data from hogging off different crops such as corn, soy beans,
velvet beans, alfalfa, cow peas, rape, oats, rye, wheat, crimson
clover and vetch.
The fertilizer experiments at this statiton are growing
more interesting as time goes on. This is the fifth year for
these tests and marked differences are now shown in the
yields of the plots which are fertilized with different amounts
and different ingredients. Bulletin No. 193, of this station,
reports the results through the crop season of 1910. The re
sults of the last two years, which have not been published,
are very interesting with regard to the needs of the soils in
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this section. We tind that potash is essential here for cotton,
tobacco and truck crops. Nitrogen and phosphoric acid are
also needed in liberal amounts. Ground phosphate rock gives
fairly good results on these soils when added in sufficient
quantity but it takes from three to four hundred pounds of
ground phosphate rock to produce as much cotton or corn as
does one hundred pounds of acid phosphate. At the present
prices of these fertilizing materials acid phosphate is much
cheaper and a much more satisfactory source of phosphorus.
The different systems of rotation which we have under
way on this experiment station are now beginning to show re
sults, and we hope to publish something along this line in the
near future.
Labor conditions have been trying at this station, but Mr.
Currin has been able to meet the situation and has kept prac
tically all of the work on the farm going in a very satisfac
tory manner.
During the year we have added to the equipment of the
farm a Ford truck, for which we paid #750, and a gin house
with an eighty-saw gin and press, valued at about f!200.
PUBLICATIONS.
During the year the following publications were issued by
the S. C. Experiment Station:
Bulletin 191.—Results of Fertilizer Experiments with Cot
ton at the Cleiuson College Station.
Bulletin 192.—Comparative Tests of Sources of Nitrogen
on Costal Plain Soils.
Bulletin 192.—Results of Fertilizer Experiments Conducted
at the Pee Dee Station.
Bulletin 194.—Analyses of Commercial Fertilizers.
Bulletin 195.—Irish Potato Breeding.
Bulletin 196.—A Chemical Process of Peeling Peaches.
A financial statement covering the fiscal year is appended,
and a full report of the activities of the various divisions or
the station will be found in the printed report prepared for
the Legislature.
Respectfully submitted,
H. W. BAR RE,
Director.
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THE SOUTH CAROLINA AGRICULTURAL EXPERIMENT
STATION IX ACCOUNT WITH U. S. APPROPRIATIONS.
1917-1918.

To

Dr.
balance from appropriations
1916-1917

Hatch
Fund

Adams
Fund

115,000.00

$15,000.00

$ 8,556.25

$10,319.99

2,639.53
521.69
186.51
17/75
166.16

2,012.11

for

Receipts from the Treasurer of the
United States, as per appropriations
for fiscal year ended June 30, 1918,
under acts of Congress approved
March 2, 1887, (Hatch Fund) and
March 16, 1906, (Adams Fund)
Cr.
By Salaries
Labor
Publications
Postage and stationery
Freight and express
Heat, light, water, and power
Chemicals and laboratory supplies
Seeds, plants, and sundry supplies
Fertilizers
Feeding stuffs
Library
Tools, machinery, and appliances — _
Furniture and fixtures
Scientific apparatus and specimens
Live stock
1

217.52
781.80
937.71

60.85
51.40
161.12
616.52
382.51
267.38

40.00
107.69
19.81

10.17
187.67
3.50
369.95

Traveling expenses
Contingent expenses

92.51
25.00

171.90

Building and land

21.21

21.51

$15,000.00

$15,000.00

Total
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We, the undersigned, duly appointed Auditors of the Cor
poration, do hereby certify that we have examined the books
and accounts of the South Carolina Experiment Station for
the fiscal year ended J une 30, 1918; that we have found the
same well kept and classified as above; that the balance
brought forward from the preceding year was $0.00 on the
Hatch Fund and $0.00 on the Adams Fund; that the receipts
for the year from the Treasurer of the United States were
$15,000.00 under the act of Congress of March 2, 1887, and
$15,000.00 under the act of Congress of March 16, 1906, and
the corresponding disbursements $15,000.00 and $15,000.00;
for all of which proper vouchers are on file and have been
by us examined and found correct, leaving balances of $0.00
and $0.00.
And we further certify that the expenditures have been
solely for the purposes set forth in the acts of Congress ap
proved March 2, 1997, and March 16, 1906, and in accordance
with the terms of said acts, respectively.
M. L. DONALDSON,
For Finance Committee, Auditor.
Attest:
S. W. EVANS
Custodian.
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SOUTH
CAROLINA AGRICULTURAL EXPERIMENT
STATION.— (Including tlie Sub-Station.) 1917-1018.
(Supplementary Statement.)
(This supplementary statement, while not required by law,
is desired as an aid in interpreting the account rendered for
the United States appropriation. While it will be more use
ful if made in conformity with the schedule fixed for that ap
propriation, if this is not practicable, such a summary of re
ceipt and expenditures from the sources indicated below as
can be conveniently prepared from the books of the Station
may be substituted. Whenever practicable it should be for
the fiscal year ended June 30.)
Dr.
Total
To balance on hand
$
G8.12
Receipts from other sources than the United States
for the year ended
15,051.01
Total
15,722.13
Cr.
By Salaries
300.00
Labor
4,003.00
Publications
104.00
Postage and stationery
163.77
Freight and express
47.22
Heat, light, water, and power
391.95
Chemicals and laboratory supplies
Seeds, plants, and sundry supplies
1,537.34
Fertilizers
4,215.09
Feeding stuffs
697.57
Library
10.15
Tools, machinery, and appliances
1,640.30
Furniture and fixtures
486.94
Scientific apparatus and specimens
62.86
Live stock
100.00
Traveling expenses
530.26
Contingent expenses
141.25
Building and land
280.29
Balance
1,009.41
Total

$15,722.13

Report of the Division of Agronomy
The following is the report of the Division of Agronomy
for the fiscal year 1917-1918.
During the year just ending many changes have taken place
both in the staff and in the organization of the Agronomy
Division. In the fall of 1917 Mr. A. H. Ward, Assistant
Agronomist, resigned and in the following spring Mr. C. H.
Collings was appointed to fill the vacancy. Mr. Callings was
given the title of Assistant Professor of Agronomy and Assist
ant Agronomist. He reported for duty in April and lias
been continuously at work ever since. Professor Hulrhiuson
resigned his position as Professor of Agronomy and Agrono
mist 011 July 1, 1918. The work of this position was taken u;»
on August 1, 1918, by the writer. On September 1, 1918, Pro
fessor T. E. Keitt, Chief of the Division of Soils and Chemis
try resigned. The Agronomy Division was then reorganized
to include the work in soils as well as Field Crops. The re
organized Agronomy Division will continue all of the valuable
experimental work which was under progress in the two di
visions. There will be some slight modifications in the work,
such as the elimination of duplications and of completed work.
An effort is being made to systematize the work of the Divis
ion and to properly correlate the different experiments, so
that the reorganization should result in greater efficiency in
every way.
Some of the most important work which has been conduct
ed by the Agronomy Division has consisted of the variety
tests of different field crops.
Variety tests of cotton were conducted at both the main
station at Clemson College and at the Pee Dee sub-station at
Florence. About twenty varieties were grown at each place.
It is of interest to note that at each place the best varieties
were more profitable by $100 per acre than the poorest va
rieties. When a farmer can, with the same expenditure of
labor and fertilizer, secure .$100 per acre from one variety
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than from another, then the matter of varieties becomes of
extreme importance to the farmers of the state.
At the Pee Dee Station in 1917 all cotton varieties made
more than a bale per acre, yet the total value of the Cleveland
variety, per acre, was $312.17, while the value of Trice was
only $223.73. At the main station at Clemson College the
best varieties were Sawyer, Cleveland and Cook's Big Boll.
The highest money value for any one variety was $174.74
from Sawyer, while the lowest was $73.47 from Dixie. In
this connection it should be stated that the season at Clemson
College was very short and had a great intluence both on the
total yields and the relative yields of the different varieties.
The late maturing varieties all made relatively low yields be
cause the bolls did not all mature. This may give us a val
uable index as to what we may expect of different varieties
under boll weevil conditions.
Variety tests of corn were conducted at both the main sta
tion of Clemson College and at the Fee Dee sub-station at
Florence. About twenty varieties were included at each
place. The yields were exceptionally good at the Pee Dee
station, owing to the very favorable weather conditions, but
were not so good at the Clemson College station. At the
main station the best yields were made by the Keid and Bel
mont varieties and the poorest bjr Weekly and Farmer's Pride..
At the Pee Dee station the best yields were made by Carrie
and Douthit and the poorest by Lowman and Baldwin.
Variety tests were also conducted with wheat, oats, rye
and barley. The winter season for 1917-1918 was long with
much cold weather. Small grains suffered much from win
ter killing. Selections were made from plants which did sur
vive the winter, and work will be carried out along the line
of breeding cold-resistant strains of small grains.
It seems that it would be advisable to attempt to secure
more information with reference to the effect of cultural
methods in winter killing of small grain in this state.
Some breeding work was started in 1917 along the line of
individual plant selections. This work will be continued in
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a more systematic way and greatly extended in the future.
During the season of 1917 Professor Hutchinson continued
his work on the effect of pollen from barren stalks of corn on
the amount of barrenness in the progeny. He secured a ratio
of one barren to 2.86 fruitful plants and decided that it must
be a Mendelian character and inherited in the ratio of 1:3.
The results for 1918 gave a ratio of 1:2.36, which does not
bear out that conclusion. It has also been noted that there
is, or appears to be, a correlation between barrenness and
certain other characters, such as color, size of plant, shape
of plant, length of life and possibly others. This work will be
enlarged and continued next year.
The work on the limiting factors in corn and cotton pro
duction was continued at the Pee Dee station in 1917 and at
both the Pee Dee station and the main station in 1918. The
results for 1918 are not yet available. The 1917 results at
the Pee Dee Station indicate that nitrogen is the first limit
ing factor and that the amount and distribution of rainfall is
probably the second limiting factor on this land.
The rather extensive fertilizer experiments which have been
conducted by the Division of Soils and Chemistry at the Clemson College Station, the Pee Dee Station and the Coast Sta
tion at Drainland have made satisfactory progress and are
giving some valuable results. This work will be continued
with some changes and some additions. The results secured
indicate that the soils of the coast region are feeling the lack
of potash in our fertilizers much more keenly than the heav
ier soils of the Piedmont section. From this it would seem
advisable for the fertilizer companies to concentrate their pot
ash salts in the fertilizers for the Coast region of the state
next year rather than attempt to distribute them evenly over
the entire state.
Respectfully submitted,
C. P. BLACKWELL,
Chief of Division.
To Director H. W. Barre.
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REPORT OF THE BOTANY DIVISION.
The work of the Division of Botany and Blant Pathology
has been interrupted from time to time during the year by
various members of the staff leaving to enlist in the army, or
to take up other kinds of war work. On this account the per
sonnel of the staff has changed very much during the year.
Messrs. W. E. Hunter and W. C. Herron, graduate assistants,
are both in the army, and Mr. R. C. Faulwetter, "Associate
Botanist and Plant Pathologist, has been commissioned as
Lieutenant in the Sanitary Corps. Mr. G. M. Armstrong re
signed to take up extension pathological work with the Office
of Cotton and Truck Diseases of the Bureau of Plant Indus
try. On account of the scarcity of men for research work we
have discontinued the graduate assistant positions and have
created the position of Assistant in Botany and Plant Path
ology, and Miss E. C. Converse, of the University of Tennes
see, has been elected to this position. Mr. Guy West Wilson,
a Botanist of excellent training and experience, has been se
cured to take Mr. Faulwetter's place while he is away. In
spite of these numerous changes in personnel, the research
work of the Division has made considerable progress. A sum
mary of the work accomplished on the different projects is
given below.
COTTON ANTHRACNOSE.
During the winter as a special war measure the laboratory
of this Division was converted into a seed testing laboratory.
During January and February we undertook to test all the
samples of cotton seed that were sent in by county agents and
determine whether the seed were diseased. In this way we
prevented the planting of diseased seed in many instances and
at the same time located numerous lots of disease-free seed.
We also secured valuable data in regard to the length of time
that anthracnose will remain alive in seed of different ages
and seed kept under different conditions. The county agents
and the extension pathologist have followed up these disease-
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free seed and inspected the fields in which they were planted,
and are making an effort where the fields are free from disease
to have the seed from these saved for next year's planting.
This will insure an adequate supply of disease-free seed from
this crop and in this way help to eliminate cotton anthracnose and other diseases.
We have had our attention called to the fact that cotton
anthracnose affects cotton quite differently in different sec
tions of the South, and have reason to believe that there is
a difference in the virulence of the fungus causing this dis
ease in the different sections of the South. With a view of
obtaining additional data as to the effect of different climatic
factors and different strains of the fungus in this connection,
we have formed a cooperative agreement with the Office of
Cotton and Truck Diseases which enables us to carry this
investigation into Louisiana, Mississippi and other Southern
states. We now have in culture a number of strains of the
organism and are endeavoring to determine whether or not
there is a difference in the virulence in the strains collected
from different parts of the country.
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We have also made some progress during the year in a
study of the factors which influence the life of the anthrac
nose organism in cotton seed. This phase of the work will be
emphasized especially during the coining year with the hope
of making some practical application of the data secured
along this line.
ANGULAR LEAF SPOT OF COTTON.
During the year Mr. R. C. Faulwetter, who was the leader
in this project, made considerable progress in working out the
different phases of the disease and in developing control meas
ures. This project has now been practically completed, and
preparations are being made to publish a full report of the
investigation. We conducted experiments looking to the con
trol of the disease at this station, at both of the sub-stations,
and at the Stono plantation on James Island during the past
season. These tests have all proved conclusively that angu#
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lar leaf spot can be controlled by treating the seed with sul
phuric acid before planting. Mr. Faulwetter has worked out
the details of this treatment so that the method can be easily
used under farm conditions.
MISCELLANEOUS.
The plant disease survey, which we are conducting in co
operation with the Plant Disease Survey of the U. S. "Depart
ment of Agriculture, has been continued and additional data
accumulated relative to the prevalence of a great number of
our common plant diseases. New diseases have been reported
and measures have been taken by the Extension pathologist in
cooperation with the county agents to control outbreaks of
diseases in various communities.
The forestry experiments, which we are conducting at tin;
Coast Station in cooperation with the Forestry Service, are
being continued and satisfactory progress is being made.
The cotton and cowpea wilt and root knot work in coopera
tion with the Bureau of Plant Industry looking to the control
of these diseases has been continued. We are conducting ro
ation studies and breeding work with this project at the
Coast Experiment Station and are cooperating with the Office
of Cotton and Truck Diseases with the breeding work in other
parts of the state. Mr. Seal, the Extension pathologist, is
devoting considerable time to cooperating with the county
agents and farmers in growing and distributing the varieties
of cotton which are immune to these diseases.
This Division has been honored by my election as Commis
sioner for the South on the War Emergency Board of Ameri
can Plant Pathologists. This Board was elected by the So
ciety of American Phytopathologists at the Pittsburg meet
ing in December for the purpose of stimulating and increas
ing crop production by the elimination of losses caused by
plant diseases. As a member of the Board I called a meet
ing of the Southern States' pathologists in Atlanta last Janu
ary and organized a campaign looking to the reduction of
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losses caused by plant diseases in the South. The college and
experiment station workers along this line have cooperated
most heartily with the Board, and the pathological work of
the South has been correlated and stimulated so as greatly to
increase production of our staple crops. I also attended
meetings of the War Emergency Board n Washington, D. C.,
Madison, Wis., and Buffalo, N. Y. This Board has received
the cooperation of all of the government bureaus and of the
pathologists in general all over the country, and has succeed
ed in correlating the work of the various states with the Nat
ional Department of Agriculture in a way that is resulting in
greater efficiency along all lines. The work has been recog
nized by the National Research Council and appropriations,
made to cover the expenses of the Board. We can reallize the
importance of an undertaking of this kind only when we take
into consideration the enormous losses caused every year by
plant diseases. The average loss from cotton diseases alone
in the South, for instance, amounts to about $20,000,000 a
year. The loss from sweet potato diseases last year amount
ed to about 35,000,000 bushels worth at least $35,000,000.
Losses from other staple crops are about in the same propor
tion. These tremendous losses can be eliminated to a large
extent, and measures which have been instituted by the War
Emergency Board have already served to materially reduce
them.
H. W. BARRE,
Chief of Division.
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Report of the Dairy Division
The following is a report of the experimental work being
conducted by the Division:
I.—Feeding Dairy Cattle.
(1) A study to determine the most economical concen
trate to supplement cotton seed meal as a feed for dairy cows
in the South.
This project covered a period of four months, from Febru
ary 1st to May 31st, 1918. Twenty cows were used in the
test, ten Holsteins and ten registered Jerseys. These were di
vided into groups of five cows each. The feeds under com
parison were velvet bean meal, cocoanut meal, wheat bran,
and "Besto" molasses feed. These feeds were used with cot
ton seed meal in the proportion of one part cotton seed meal
to two parts of the other feed. All the cows received five
pounds of Bermuda hay per day and all the silage they would
clean up. Each group received one of the feeds under compar
ison for one month. The value of the feeds was calculated
from the stand-point of whole milk production.
Velvet bean meal proved to be the most economical feed,
with wheat bran a close second; cocoanut meal and molasses
feed being of practically the same value.
Taking into consideration only the cost of feed consumed,
the 10 Jersey cows in the test produced milk at a cost of
$2.14 per 100 pounds. The 10 grade Holsteins produced milk
at a cost of $1.97 per 100 pounds. There was, however, some
difference in the lactation periods of the two lots in favor of
the grade Holsteins.
(2) A comparison of corn silage and sorghum silage for
milk production.
The project is under way and there are no results to report.

II.

To ascertain the cost of raising dairy cat res to two years
of age.

For this experiment we are using .Jersey and Holstein
calves. It is now under way with no results to report.
III. /I study of prepotency of the hulls in the Experiment
Station herd.
The records of the foundation cows and their descendents
are being compiled, and the bulls are being compared on the
records of their daughters.
IV.—Line-breeding Jerseys and. H oi steins.
This project is being undertaken in cooperation with the
Bureau of Animal Industry, United States Department of
Agriculture, and the details are now being arranged.
Respectfully submitted,
W. W. FITZPATRICK.
Dairy Husbandman.
To Director H. W. Barre.
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Report of the Entomology Division
The following is a report of the work of the Division of
Entomology for the fiscal year ending June 30, 1018.
During the year the work has been continued along the
same lines indicated in the last annual report.
ADAMS PROJECT NO. 2.
This project is growing more complex as we learn more
about it. To make these studies as practical as possible with
out sacrificing the technical phases of the problem, it has been
necessary to observe soil and air moisture and temperature;
soil behaviour and treatment; correlation between sporadic
seasonal outbreaks and weather conditions; observations on
behavior and deevlopment of outbreaks; and the technical ef
fect of temperature and moisture on the life history and
physiology of the insect.
The most important practical application of this project
has consisted in forecasting outbreaks or the absence of out
breaks of certain species. This was very successfully done
during the past two years in reference to red spider, cut
worms, and army worms.
The apparatus employed and methods pursued have been
briefly described in previous reports. The author promises
himself sufficient time of his own during the coming year to
complete several manuscripts now in preparation for techni
cal reports. These include investigation of temperature-mois
ture in relation to insect behavior and physiology; the tem
perature of the insect body; the best temperature moisture
relation for hibernation; the relation of seasonal tempera
ture extremes to seasonal and sporadic outbreaks. Of course
the unavoidable delay of these manuscripts does not prevent
the application of the results in our daily practice.
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ADAMS PROJECT ISO. 15.
Mr. J. A. Berly is still breeding the species of wire worm
which is the subject of investigation, but the life cycle has
not yet been completed. It appears to have a very long life
history, probably extending over a period of live yearsj and
this fact makes it a very difficult pest to control. An extend
ed summary of the progress of the field work of this project
follows:
The work of this species of Wireworm was begun three
years ago by Mr. G. M. Anderson in cooperation with the sec
tion of Southern Field Crop Insects, Bureau of Entomology.
The egg stage of this insect has not been completely worked
out. The efforts in this direction last year were lost, owing
to the very hard rains and floods, as well as the fact that cer
tain portions were not planted but were allowed to grow up
in weeds and grass. It appears likely that the eggs are de
posited during July and August, because the beetles are the
most numerous at this time and are also very active. Every
effort is being made this season to supply the missing link.
Larva.—A description of the larva has already been given
in the report by Mr. Anderson, and our efforts were directed
mainly to the study of larval habits.
During the winter months they burrow down into the soil
to a depth of six to eight inches, where they remain in hiber
nation until about the first of March, when they again return
to the surface and attack the corn as soon as planted. Oats
were sown in all the infested fields during the fall of 1916 and
no damage was noticed. The oats were harvested during 1917
and the fields
left idle.
On June the first
the larvae were quite numerous on the
land that had not yet been planted and were quite active
around the roots of grasses on which they undoubtedly feed
from early spring until January. They attack the corn as
soon as planted and do their damage by boring into and gnaw
ing the seed before germination. Later they bore into the
stalk, causing the leaves to turn yellow and finally
die. The
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larvae may often be found buried one-half of their length
while feeding in the stalk. After the corn has grown eight
or ten inches high, the damage is less marked; but when the
young corn is attacked, the damage is so severe that replant
ing is necessary in every case.
Cell Formation.—During the summer months, at irregular
intervals, the larvae form cells in the stiff clay soil below the
cultivated line. These cells are very expertly made7 small
oblong in shape, and about three times as wide as, and slight
ly longer than, the larvae. The larvae begin forming these
cells in May, becoming more numerous in June and July. Ac
cording to cage records such cells are made by the larvae
prior to molting and also before pupation, the cells for both
purposes being identical in shape and construction. After
the cells have been formed, the larvae become very inactive
and remain so until after molting has become completed. The
general activities are governed chiefly by the soil temperature and soil moisture. During the period of high tempera
ture and low moisture the cells were most numerous. The
cell formation usually takes place six to eight inches below
the surface.
Molting.—The larva molts at very irregular intervals. The
average number oj days between molting in laboratory cage
was about fifty days, though in some instances they molt more
frequently. In molting the skin splits just posterior of the
mouth and extends back about one-third the length of the
body. The cream white larvae gradually work themselves out
through this opening. Several hours later the color of the
larva changes to a reddish yellow or brown. The growth of
the larva between stages is very variable. Some cages show
molts that have made no growth in breadth or length; how
ever, there is usually some growth.
Since it has been impossible to obtain the egg state of this
insect, the number of instars cannot be definitely determined.
Pupa.—The pupa stage is in the little earthen cell described
above, and extends over an average period of about fourteen
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(lays under cage conditions. The larvae undoubtedly begin
pupation in the field
about the middle of -June, for adults
have been found to be numerous June 30. Every effort is
made to check up this work with the hope that a more defi
nite statement can be made.
On July first, 1915, Mr. Anderson reported as finding pupae
very numerous. In the cages the greatest number of pupae
appeared the latter part of July, and from the first
to the
middle of August. It may be presumed, however, that these
may be later in their development that those under natural
field conditions.
Adults.—The adults are small dark brown Click beetles and
may be found late in the evening, at the time of sunset, rest
ing in the axil of corn leaves. They are most numerous the
latter part of July to the first of August, though some begin
emerging the latter part of June. On July 25, 1917, while
larvae were being collected, three adults were found about one
and one-half inches below the surface of the soil. These may
have been stragglers that passed through the winter. On
November 9, 1917, while cages that were kept out of doors
were being examined, several live adults were found about
three inches below the surface of the soil.
•
Distribution.—The work on this species was so closely con
fined to concentrated efforts in the Congaree River bottoms
in Richland County that the distribution of the species has
not been definitely determined. The infested fields
used in
these investigations were formerly under water and for a
period of two years after clearing and draining, good crops
of corn were made, no infestation occurring during these two
years. The lands most heavily infested are porous black clay
soils, filled
with decayed vegetable matter to a depth of six
to eight inches and having the stiff blue clay sub-soil, which
cracks open during drought. The top soil is always porous
and a crust rarely forms over the surface. The soils are very
acid. Specimens have been found in poorly drained soils that
are often overflowed and under water for several days. Lands
that are a little higher and sandy are not infested by these

wire worms.
These two factors stand out
and determine the distribution of these species.

prominently

Food Plants.—The principal food plant is corn, it was
found 'by a series of food cages that the seed of the following
plants are injured by boring and gnawing: velvet beans, vetch,
oats, rye, cow peas, soy beans, cotton and rice. Clover, sor
ghum, alfalfa, and sudan grass are not attacked.
Character of Injury.—The most characteristic and serious
injury is caused by boring into and gnawing the seeds. Fre
quently the entire portion of the seed is gnawed out leaving
only the hull. Larvae may frequently be found indented into
the seed to the extent of one-half of their length. There is 110
definite place at which the attack may begin. They have been
found boring into the groove, the large end, the fiat surface,
or the sides. The young stalks are also attacked and in some
instances the larger roots. Often the roots are clipped and
frequently as many as five to six specimens have been found
around a single stalk. The injury of cow peas and cotton seed
is caused chiefly by the boring into the sprouted seed and at
tacking the tender leaves after sprouting.
Some Control Experiments.—Owing to the acidity of the
soil in the heavily infested areas, the idea of liming suggested
itself as a legitimate experiment. Consequently, arrange
ments were made for these experiments and the lime was fur
nished free of charge by the Buquo Lime Company. The ex
periments were taken in the most infested fields and marked
olf in one-acre plots designated as A. B, C, I), and E. A was
the acre check. On plot B was used oyster shell lime 500
pounds per acre, applied November 27; C, oj'ster shell 1500
pounds per acre, applied November 27; I) (one-half acre)
ground limestone at the rate of 2000 pounds per acre; E (also
one-half acre) agricultural lime manufactured by the Ameri
can Ballast Co., Knoxville, Tennessee, at the rate of 4000
pounds per acre. All of this land was plowed and well har
rowed before the lime was applied. No effect whatever could
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be noticed on the corn, so far as decreasing damage was con
cerned as a result of these experiments.
Repellents suggested themselves and were tried by treating
seed before planting. Among these were coal tar, nicotine
sulphate, lemon oil, oil of peppermint, and sassafras, hone of
which has given any favorable result so far.
As already stated, these lands were under water several
years ago, at which time they were cleared and then drained
by open ditches placed about three-hundred feet apart. As
these ditches did not give the proper draining, the water level
was always very high. The past fall a part of this land was
tile-drained with three-inch tile, placed one-hundred feet
below the surface. This provided an excellent draining, but
at this writing it is yet too early to judge the effect of this
work.
The season so far has been favorable for continued studies,
and excellent opportunities have presented themselves to
check up planting dates, which are possibly of the greatest
importance in the control of these pests.
Ihe work 011 Adams Projects is prosecuted in cooperation
with the Section of Southern Field Crop Insects of the Bu
reau of Entomology.
HATCH PROJECTS.
Owing to the uncertainties and the loss of help 011 a ccount
of the War, and the greatly increased demand in the Exten
sion and Quarantine sections of this Division, it was not pos
sible to continue all of the Hatch work that had been planned.
Our attention was directed principally to scale insects and
spray substitutes for arsenate of lead against fruit insects.
While the progress with the former problem has been excel
lent, the results with substitute sprays for arsenate of lead
are not giving us much encouragement. This work will be
continued next season with our present formulas greatly mod
i fled. This work was undertaken for the purpose of finding
reliable and more economic spray, since the great advance in
price of arsenate of lead.
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Owing to the war, Mr. J. M. Craig and M. M. Keed left us
to join the army, and these positions could not be filled, there
being 110 available men. Mr. (f. M. Anderson, Federal exten
sion Entomologist, and Mr. .1. A. Berly, in charge of quaran
tine and cotton insect control work, have both been of great
help to the Station work by furnishing data from the field.
Press Bulletins 131, 134, and 124 were revised and repub
lished during the past fiscal year.
Respectfully submitted,
A. F. CONRADI,
Chief Division of Entomology.
To Director II. W. Barre.

34

Report of the Horticultural Division
The following is the report of the Horticultural Division of
the South Carolina Experiment Station for the fiscal year
ending June 30th, 1918.
ADAMS PROJECT NO. 21.
The work as outlined in my annual report of June, 1917,
has been continued. Nineteen hundred seedling potatoes
which were grown from seed in the spring of 1917. were plant
ed again in March, 1918. The tubers from these seedlings
have been harvested and good results have been obtained. The
seedlings produced this year are twice as large as those pro
duced the tirst year from seed.
If the weather condidtions had been more favorable, the in
dications are that the difference in size would have been even
more striking. Some of the seedling tubers obtained this
year were 3 inches in diameter and 8 inches in length, a most
unusual size for the second generation. A large percentage
of the seedlings resemble the Lookout Mountain very closely,
yet there as many which do not resemble the parent plant
at all.
We have for a number of years been selecting a type of
Lookout Mountain potato which appeared to produce seed in
the greatest abunadnce. Under favorable conditions the
average number of seed balls produced per cluster is 8; and
usually from 3 to 5 clusters are produced on each plant. Some
of the more prolific plants produce as many as 15 seed balls
to the cluster and from 4 to (i clusters per plant.
The 1918 crop of seed is now being harvested, and the yield
will be heavier than has yet been reported. Next season there
will he enough potato seed available for planting on a much
larger scale than we have been able to do in the. past.
For full information in regard to the work of this project
1 refer von to Bulletin Number 195 on "Irish Potato Breed-
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nig," published in June, 1918. This Bulletin gives a prelimi
nary report of the work for 1916 and 1917.
A report of progress of this year's work will be published
later.
HATCH EXPERIMENTS.
We have continued to make note of the varieties of apples,
peaches, plums and grapes in our experiment orchards'. New
varieties are added from year to year and tested in compar
ison with standard sorts.
The following varieties of late fall and winter apples have
proved well adapted to the Piedmont region and are recom
mended for commercial orchards: Delicious, Staymeu Winesap, Red Winesap and Rome Beauty. All of these varieties
with .the exception of the first named have been grown sue
cessfully here for a number of years. The introduction of
the Delicious has added a most valuable variety to our list
of commercial apples.
Different methods of pruning the apple are now being con
ducted with especial reference to fruit-bud formation. Fer
tilization experiments are also being conducted with the apple
and must be continued for several years before any definite
results are attained.
A fair crop of fruit was produced on our three-year-old
peach orchard as well as on the old variety orchard. This is
the third full crop of peaches we have had in succession, which
is rather unusual on account of the late spring frosts which
frequently do much damage.
The orchard composed of apples, plums, cherries, pears,
quinces, etc., has not yet come into full bearing but will begin
to fruit next season. This orchard offers an excellent oppor
tunity for further experimental work in connection with otherdivisions of the experiment station.
Our experiments have also been continued to determine the
best method of pruning and training certain standard varie
ties of grapes. Experiments already conducted show that the
method which proves best for one variety will not necessarily
be best for other standard varieties.
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I'EE DEE EXPERIMENT STATION.
The Horticultural work of the Tee Dee Experiment Station
under the management of Mr. Ii. E. Currin has proved most
successful. A full crop of fruit was grown this season, and
very satisfactory results were obtained showing that peaches,
plums and grapes may be grown very successfully in this sec
tion of the State.
The young vineyard planted a few years ago lias fruited
well and the returns were very satisfactory from a financial
point of view as well as demonstrating that such varieties as
Niagara, Concord, Lucile, Delaware, and Brighton can be
grown with profit on a commercial scale in the Pee Dee sec
tion of the State.
Experiments have been continued at this Station with As
paragus, Onion, Irish potato and sweet potato, all of which
have proved to be very satisfactory and profitable crops.
COAST EXPERIMENT STATION.
The orchard at the Coast Experiment Statiton has not done
as well this season as usual. The trouble is partly due to the
fact that the trees and vines are being grown on land which
is not sufficiently drained for deep-rooted plants such as trees
and vines.
I think a new orchard should be planted 011 the highest
ground available, as results show that grapes, peaches, plums
and pears can be grown successfully in the Coast region pro
vided they are planted on well drained land.
The Coast Experiment Station, located as it is in the truck
ing section of the State, is well adapted to the growing of
certain truck crops. I therefore believe it will be best to con
centrate our experimental work at the Station 011 truck crops
raker than fruit crops. To do this it will be absolutely nec
essary to have some one located at the Station who under
stands truck gardening and who will devote sufficient atten
tion to the work to make it a success.
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So far very few experiments have been conducted with truck
crops in the eastern part of the state. Experiments along
this line will be of much value to the truck growers along the
coast and, I think, do much towards developing that section
of the state.
PERSONNEL OF THE HORTICULTURAL DIVISION.
Mr. F. J. Crider resigned the position of Associate Profes
sor of Horticulture and Assistant Horticulturist of the Ex
periment Station.
Professor W. J. Young, formerly of the Delaware Experi
ment Station, has been elected to fill the vacancy caused by
the resignation of Professor Crider.
Mr. L. A. Leonian resigned the position of Research Assist
ant Horticulturist, July 1st, 1018, to accept a position with
the Department of Agriculture. Mr. W. R. Hoots was elected
to. fill the vacancy caused by the resignation of Mr. Leonian.
Respectfully submitted,
C. C. NEWMAN,
Chief of Division.
To Director H. W. Barre.
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Report of the Pee Dee Sub-Station
Following is a report of the work of the Pee Dee Sub-Sta
tion :
When war was declared with Germany I was fearful that
a good many of our plans would have to be changed and that
a good many of our experiments would have to be discontin
ued. For a while there was quite an unsettled and demoral
ized condition among those on whom we depended for labor,
and work was hampered a great deal, especially last fall. For
instance, we were till February gathering some of our corn
for lack of labor. This condition has gradually improved,
or we have changed some of our emthods to suit conditions.
At any rate, we have been fairly successful in cultivating and
harvesting our crop. Of course, we have to meet somewhat
the advanced prices paid for labor, but on the whole we are
paying less for labor than most farmers in this section. At
this time we are fairly well up with the work.
Heretofore we have been able to procure extra labor from
the outskirts of Florence. This cannot be done any more and
we will be forced to have houses for laborers built on the
Station lands to enable us +o have sufficient labor which we
can control for use when needed. This need of laborers'
houses is one of our most urgent needs.
CHOPS ON GENERAL FARM.
Our oats were killed last February and we planted over as
soon as possible, taking pains to plant them as well as pos
sible. The seasons were good and the crop harvested was
very fine for spring sown oats. We make a specialty of hav
ing good seed for sale. We are now offering for sale some of
the best seed oats we have ever offered.
The corn crop produced here last year was the greatest in
the history of the Station. The season for corn production
was excellent. Other factors influencing the yields for the
better were the careful selection of seeds and a thoroughly
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prepared seed bed full of humus. The crop of corn now being
harvested is only fair. The big rain of 7.7<> inches about the
time the corn needed its first
cultivation, together with the
ravages of bugs and cut-worms, are the main reasons for the
poorer crop. However, enough corn will be made to supply
the place and have some to sell.
The cotton crop of last year was very good, something over
a bale to the acre being produced. This season's cotton crop
is fairly good with a promise of a bale to the acre or more.
An exceedingly severe drought following a rapid and luxu
riant growth of the cotton plant cut our usual middle crop
of cotton.
Our tobacco crop for the present year was good, especially
the yield per acre in pounds. All of this crop has been sold
and proceeds sent in to the proper o'ficers. The high prices,
ogether with the other factors, enabled us to sell our tobacc.
crop for nearly |500.00 per acre. We have endeavored to
make a study of tobacco growing on this character of soil
after the rotation we are compelled to follow, especially the
kind and amounts of chemical fertilizers that are best. Crim
son clover is now growing where the tobacco was planted.
The hay crop is good and most of it has been saved in fine
condition. We find the use of the tripod the best method of
saving pea hay.
HORTICULTU HAL WORK.
The horticultural work continues to attract a good deal of
attention from the general public. The area in grape varieties
has been increased. There has been some lack of proper at
tention 011 account of labor shortage, (that is, intelligent la
bor capable of attending to horticultural work). We have a
good many favorable comments on this work, but the different
crops should receive more undivided attention from compe
tent assistants to the Superintendent. The control of diseases
attacking fruit trees, grapes, etc., is stressed to all visitors, and
we believe much good seed has been sown along that line. At
any rate, there is an increased interest in the growing ot

fruits among our farmers and suburbanites, and much advice
is asked from time to time. No attempt was made to produce
"truck" crops for sale, on account of labor conditions and the
lessened demand 011 account of so many "war gardens" hav
ing been planted.
BREEDING OF COTTON, CORN AND SMALL GRAIN.
The breeding of our Pee Dee No. 5 corn is being continued,
and from year to year this corn proves its worth by making
satisfactory yields in comparison with corns of well estab
lished reputations. We have never been able to supply the de
mand for this corn for seeding purposes, mainly on account
of the lack of labor and facilities for handling promptly.
The breeding of Dixie Wilt-Resistant Cotton is receiving
all the attention necessary. As most of the lands on the
Station are infested more or less with wilt and root-knot, es
pecially those lands devoted to "Fertilizer Tests", we are
forced to plant a wilt-resistant variety of cotton where the
planting of cotton is indicated. We are serving a two-fold
purpose in breeding this wilt-resistant variety, as we sell all
the seed we do not use to other farmers who wish to purchase
them. Our sales, so far, have been limited by the small area
of cotton planted. Dixie Wilt-Resistant cotton is growing in
favor even where lands are not infested with wilt. It does
remarkably well on our lighter soils, probably 011 account of
its other good qualities. This to make it more suitable for
boll-weevil conditions.
In small grains some "head to row" work is done with oats,
Abruzzi rye and wheat. Thi« work is being increased largely
this year. The adaptability of our soils should make this
work one of rapid results and should be the means of assist
ing in introducing much better small grain seed among the
farmers of this section.
PEANUT WORK.
Quite a comprehensive peanut experiment is conducted here
in cooperation with the Department of Agriculture. Resides

much breeding' work, the testing of the different varieties,
lime tests, and many increase patches, comprise some of the
work. This work is very instructive and important. So far
lime on this soil seems to have little effect 011 production. A
distance of six inches apart in the row with rows thirty inches
apart seems to be the right distance for planting Spanish
peanuts. Further work will determine the proper distance
for the other varieties. The crop this year is fairly gooTl with
tine comparative conditions. The peanuts are harvested in
good shape.
VARIETY TESTS.
Each year we make a test of about sixteen of the leading
varieties of corn with the purpose of ascertaining the variety
or varieties best suited for this section. A bulletin incorpor
ating this work here has been published.
Twenty-live varieties of sweet potatoes comprises some of
work done here pertaining to this very important crop. With
this variety test of sweet potatoes in connection with our
sweet-potato storage house we were offered an opportunity to
study the different varieties and their behavior from the time
of planting until atken out of storage and sold.
CRIMSON CLOVER ANI) ALFALFA.
Altogether more than thirty varieties of grasses and clovers
have been tried out here for adaptability and usefulness.
Among these crimson clover and alfalfa have done remarkably
well both as a crop for producing hay and as a grazing crop
for hogs. The success made with these two crops here has
been the means of encouraging many of the farmers through
out this section to plant more or less of these crops. We be
lieve the growing of these crops should be stressed by all in
terested in agricultural development.
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HOG FENDING EXPERIMENTS*.
This work is going on smoothly in a small way. Already
we have accumulated much valuable data from "hogging off"
different crops, such as corn, soy beans, sorghum, velvet beans,
alfalfa, cowpeas, rape, oats, rye, wheat, crimson clover, vetch
and corn. Last year we had quite a fight with hog cholera.
This year all hogs old enough have been given the "Simultan
eous or Double Treatment", and so far we have had no bad
condition among our hogs. The crops grown for the purpose
of testing have all done well, and the data obtained show the
comparative feeding value of the crops very conclusively.
Torn, crimson clover, rape and alfalfa have proved to be
among the best crops for feeding hogs.
PERT ILIZER EX PER IMEXTS.
This is one of our most important projects and is planned
and carried out on quite an extensive scale. This work carries over two hundred plats conducted in series of plats con
taining one-tenth of an acre or more. Some of these series
are rotated with a three-year rotation (cotton followed by corn
followed by small grain »; one series is planted continuously
in cotton; some series are used in the two-year rotation, (cot
ton followed by corn and peas, corn and peas followed by cot
ton). On these plats fertilizers are used as single ingredients
with each other in different amounts. This work is too com
prehensive to be fully gone into in this brief report. Bulletin
No. 1 D:», published this year, gives results of some of the fer
tilizer experiments. We are getting some very valuable data
from this work and it is receiving a good deal of attention
and study from farmers and those interested in agriculture.
Possibly the great lesson to be learned from the study of the
results this year is that cotton needs all three of the most ini
portant chemicals found in the plant; namely, nitrogen, phos
phorus and potassium. The rotation conducted in these ex
periments gives an opportunity to study the great benefits de
rived from both a three-year and a two-year rotation and a
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comparison of the two. The crops on this work are good and
are being harvested in good shape.
RESEARCH WORK.
An experiment to determine the effect of Angular Leaf
Spot on cotton and its control was commenced here this year.
Data on this project are being obtained. The number ot plats
in the fertilizer experiments, all of which are more or less in
fested with root-knot and wilt, offers an opportunity to study
the effect of rotation and fertilization on these two important
diseases as affecting the crops planted on these plats. Much
data is being gathered along this line. The numerous other
crops planted 011 the Station are infested with a gregt many
diseases and these are studied by those interested in their
control.
GENERAL CONDITIONS.
When the college came into possession of the present prop
erty, much of the area was infested with cane grass, nut
glass and briars. The ditches were in bad condition, being
filled with roots and caved-in dirt. The banks were overgrown
with bushes and trees. These conditions are being gradually
bettered. Most of the ditch banks have been leveled and the
ditches cleaned out. Lands at the back of the place need
draining very badly.
The buildings are in fair repair but need repainting. We
need a rat-proof house very badly. Our loss from rats will
probably amount to three hundred dollars a year.
The mules 011 the place are doing well and have been sick
very little. Since the establishment of the Station we have
lost only one horse, an old mare which died this year.
All the tools and implements are in fair repair. More stor
age room is badly needed for tools.
The good system of rotation and proper fertilization has
been the cause of a gradual improvement of the soil on that
part of the farm known as the "General Farm", as is shown
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by the increased productiveness.
Our expenses for operating have been increased with the
upward tendency of everything else. We believe that the prices
paid for farm labor have about reached the high-water mark.
The prices we have to pay for farm machinery and other
things that we have to buy seem abnormally high. We are
proud of the fact that this Station comes as near as any other
experiment station of which we know paying expenses from
the sale of produce raised.
The co-operation of the officers of the College and the De
partment of Agriculture has been all that could be desired.
On the whole conditions are much better than was to be
expected, for which we should all feel thankful.
Respectfully submitted,
R. E. CURRIN,
Superintendent.

