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LETTERS OF TRANSMITTAL 

Clemson College, S. C., December 1, 1914. 

Hon. Alan Johnstone, President Board of Trustees, The 
Clemson Agricultural College. 

Dear Sir. I beg to submit herewith the Twenty-Seventh 
Annual Report of the South Carolina Agricultural Experiment 
Station, which in accordance with the law, must be submitted 
to the Governor on or before February 1, 1915. 

Yours very truly, 
W. M. RIGGS, 

President. 

Clemson College, S. C., December 1, 1914. 

Hon. Coleman L. Blease, Governor of South Carolina. 
Sir: I have the honor to submit herewith the Twenty-

Seventh Annual Report of the South Carolina Experiment 
Station in accordance with the requirements of a n Act of Con
gress, approved March 2, 1887, fo r 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 THE DIRECTOR OF THE SOUTH 

CAROLINA EXPERIMENT STATION 

Clemson College, S. C., December 1, 1914. 
Dr. W. M. Riggs, President, 

Clemson College, S. C. 
Dear Sir: 

I have the honor of submitting herewith a brief report of 
the work of the S. C. Experiment Station for the fiscal year 
ending June 30th, 1914. 

As heretofore, during the year a number of the members of 
the Experiment Station Staff have rendered assistance to the 
Superintendent of the Extension Division in conducting far
mers' institutes in various parts of the state. The Station 
joined the other departments of the College in making a splen
did exhibit at the State Fair last autumn and at the National 
Corn Exposition held in Dallas, Texas, this spring. 

The following is a list of Adams projects now under way: 
No. 2.—Temperature in its relation to insect activity. 

(Division of Entomology and Zoology). 
No. 4.—Physiological and pathological effect of feeding 

large amounts of cotton seed meal to cows, 
(Division of Animal Husbandry and Division of Chem
istry). 

No. 5.—An experiment to determine the cause of cotton 
seed meal poisoning in hogs, 

(Division of Animal Husbandry and Division of Chem
istry). 

No. 6.—The effect of pollen from barren stalks of corn on 
the yield of corn, 

(Division of Agronomy). 
No. 7.—A study of the relation that exists between soil 

types and the length of the fiber of cotton, 
(Division of Agronomy). 

No. 8.—Experiments to determine the effect of foreign pol
len on the productiveness of the varieties of Rotundifolia 
grapes, 
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(Horticultural Division). 
No. 10.—A study of the life history of the fungus which 

causes anthracnose of c otton and experiments relative to con
trolling same, 

(Division of Botany and Plant Pathology). 
No. 15.—A biological study of the slender wire-worm, 

(Division of Entomology and Zoology). 
No. 16.—Causes of shedding in cotton, 

(Division of Botany and Plant Pathology). 
No. 17.—The causes of the partial insolubility in water of 

potash salts when mixed with basic slag, 
(Division of Chemistry). 

The above experiments will be continued during the next 
fiscal year. 

1 he following Adams projects have been suspended for a 
while. We hope to take up one or two of these later: 

No. 11.—Studies to determine the relation that exists be
tween the moisture evaporated by plants to the amount of 
nitrates in the soil, 

(Divisions of Agronomy and Botany). 
No. 12.—Some factors affecting the composition of cotton 

seed with special reference to the content, location in the 
seed and form of phosphoric acid in the upland varieties of 
cotton, 

(Division of Chemistry). 
No. 13.—A study of the influence of e nvironment on the in

heritance of certain characters in vegetables, 
(Divisions of Horticulture and Botany). 

No. 18.—A study to determine the influence of different soil 
types on the composition of certain plants, 

(Divisions of Agronomy and Chemistry). 
The Station continues to co-operate in experimental work 

with the Department of Agriculture along a number of lines. 
The most important is the wilt work conducted by Prof. Barre 
with the Bureau of Plant Industry. A full and detailed re
port of this work will be found appended. 

1 



Horticultural Division. 
J he work of the Horticultural Division has continued to 

be mainly with Rotundifolia grapes. The Hatch experiments 
conducted by this division are as follows: 

Variety tests with peaches, plums, grapes, blackberries, 
raspberries, tomatoes, okra, and Japanese persimmons. 

A comparative test of standard varieties of winter and 
summer apples. 

Cultural test of strawberries, tomatoes and Irish potatoes. 
Fertilizer tests with Irish potatoes. 
Control of pear blight by cultural methods. 
Forcing dasheens in greenhouse and testing in field. 
Breeding a resistant variety of tomatoes. 
Breeding work with okra. 

Entomological Division. 

the work of the Entomological Division with the slender 
wire-worm has been very satisfactory. During the year the 
entomologists have succeeded in identifying the species that 
is doing the damage in C olleton and adjoining counties. There 
are a number of other species of wire-worms that have more 
or less economic importance, but they do not do the damage 
that the Horistonotus uhlerii does. A bulletin will be pre
pared shortly giving the results of these experiments. These 
experiments have been carefully planned and well carried out. 
The life history of the most destructive species, its habits, 

and methods for controlling same have been carefully studied. 
Another destructive insect also investigated is Peregrinus 

maidis or lantern fly of corn. This work is fully recorded in 
Bulletin 174 of this Station. 

During the year the green bug was studied and also the 
control of the boll worm by different planting dates. 

Comparisons of lime sulphur wash against oils for San Jose 
scale were made. Home-made and commercial lime sulphur 
washes were used in comparison with the heavy types of lu
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bricating oil. In these tests the oil has proven superior to the 
lime sulphur washes. 

The work at the Marion laboratory with the cotton root 
louse has been continued. Mr. W. A. Thomas, who has been 
conducting this work under Prof. Conradi, has made a most 
complete life history study of the cotton root louse and also 
of the attendant ants. The results of these tests are reported 
in Bulletin No. 175. 

Other experiments conducted by the Division of Entomol
ogy are as follows: 

Arsenate of lead spray with the omission of lime sulphur 
wash as a summer spray. 

Control of gloomy scale with heavy oils. 
Fly extermination. 

Botanical Division. 
The main problem investigated by this division, as here

tofore for a number of years, has been cotton anthracnose. 
During the past year the Botanical Division has worked out 
in the laboratory a method of treating cotton seed so as to 
kill the fungus in them which causes anthracnose. The bot
anists have used hot water in this connection and the results 
which have been obtained are very encouraging indeed. They 
have found that cotton seed can be heated to a temperature of 
70 to 75 degrees C. for ten minutes without killing the seed. 
They also find that this temperature kills the fungus which 
causes anthracnose. Prof. Barre has adopted for the present 
a treatment which consists in leaving the seed in water at 70 
degrees C. for fifteen minutes. This seems to destroy the 
disease without injuring the seed. Prof. Barre has germi
nated a large number of these treated seed in the laboratory 
under sterile conditions and finds that no disease at all de
velops on the seedlings. On the other hand, untreated checks 
of the same seed have developed more than 20 per cent, of 
the disease anthracnose. The Experiment Station has sev
eral acres of cotton planted with these treated seed and so far 
no disease has been found on the seedlings. Considerable 



disease has developed in fields planted with the same lot of 
seed not treated. 

While it is not well for us to draw definite conclusions until 
after the cotton which is now growing is mature, it looks very 
much as though we have a method which is going to be sim
ple and effective in killing the disease without injuring the 
seed. This will mean a saving of many millions of dollars to 
the farmers of the South. 

Mention has already been made in the annual report of the 
Agricultural Department of the wilt work. 
Chemical Division. 

The work of this division has included an unusual number 
of miscellaneous analyses. The field work in connection with 
the fertilizer experiments is progressing satisfactorily. 

The hearty spirit of co-operation and great interest shown 
by Mr. R. E. Currin, Superintendent of the Florence Station, 
deserves special comment. 

The results of the fertilizer tests at tire Coast Experiment 
Station have been prepared for publication and will soon ap
pear as a bulletin of this Station. The data accumulated at 
the Coast Station shows some very interesting results. 

The chemist has devoted most of his time to the Adams 
projects. Some of the results of this work have been pub
lished in Bulletin No. 173. 

Work is still under way on the feeding of cotton seed meal 
to hogs and a study is a lso being made of feeding cotton seed 
meal in large amounts to dairy cattle. 

Agronomy Division. 

The work of the Agronomy Division has progressed satis
factorily during the period covered by this report, though a 
ten-weeks' drouth is still in force which may greatly affect the 
results. The crops of small grain that have just been har
vested all turned out well, in spite of the dry weather. 

The following is a list of the Hatch and Miscellaneous ex
periments conducted by this division: 
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Testing a number of varieties of wheat and breeding Blue 
Stem wheat. 

Test of about twenty varieties of corn. 
Experiments with a number of g rasses and forage crops. 
Test of a number of varieties of cotton. 
Breeding oats. 
The breeding of long staple cotton. 
The Williamson method of corn culture. 
Experiments to determine the best paying system of crop 

rotation with a view of keeping up the fertility of the soil. 
The breeding of corn with a view of increasing the size of 

the ear, unformity of the ear and increasing the yield of grain 
and obtaining a stronger stalk. 

Experiments to determine the best winter cover crop. 
Experiments to determine the influence of cultural meth

ods on the morphology of the corn plant. 
Test in planting different amounts of sorghum seed per 

acre, sowing broadcast and in the drills for hay. 
Test of varieties of cowpeas for hay and for seed. 
Test of varieties of oats. 
The breeding of awnless or beardless barley. 
Experiments with alfalfa. 
Tests to determine the value of soy beans as a soil improver, 

etc. 
Breeding bur clover. 
Test of crimson clover to determine its value as a soil im

prover and for hay purposes. 
Experiments to determine the value of hairy vetch, when 

planted with various grain crops for hay. 
Experiments to determine the value of the open furrow 

system of planting oats and wheat. 
Experiments in applying nitrate of soda to sweet potatoes 

at different times of the year. 
Experiments in applying nitrate of soda to oats at different 

times. 
Experiments with different kinds of g rasses for the purpose 

of holding terrace banks. 
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Experiments on the application of commercial fertilizers to 
corn at different periods of its growth. 

Animal Husbandry Division 

The work of this division has been principally with hog 
grazing crops and with the Adams experiments. The experi
ments to determine the effect of cotton seed meal poisoning 
in hogs which have been running for some time have been con
tinued. The division was hampered this past year by having 
a meal that did not appear to be toxic. They were able to 
feed large amounts to hogs without any serious result. 

Afull and detailed report of a ll the work of the various di
visions will be found appended. 

During the fiscal year the Station has issued the following 
publications: 

Bulletin No. 172.—Analysis of Commercial Fertilizers, by 
H. M. Stackhouse. 

Bulletin No. 173.—Potash in Mixed Fertilizers, by T. E. 
Keitt. 

Bulletin No. 174.—A Little Known Lantern Fly of Corn, 
by W. A. Thomas. 
, Bulletin No. 175.—The Cotton Root Louse, by W. A. 
Thomas. 

Twenty-Sixth Annual Report, by J. N. Harper. 
Circular No. 13.—Soil Building in South Carolina, by W. 

H. Barton. 
Circular No. 14.—Rules and Regulations of the South Caro

lina Crop Pest Commission Governing the Transportation of 
Nursery Stock, by A. F. Conradi and H. W. Barre. 

Circular No. 15.—Rules and Regulations of the S. C. Crop 
Pest Commission Governing the Transportation of Cotton 
Seed Originating outside of B oll Weevil Infested Territory. 

Circular No. 16.—The Rules and Regulations of the S. C. 
Crop Pest Commission Governing the Transportation of Ma
terial from Cotton Boll Weevil Territory, by A. F. Conradi 
and H. W. Barre. 
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Circular No. 17.—Rules and Regulations of the South Caro
lina Crop Pest Commission Governing the Transportation of 
Bulbs, Tubers and Roots, by A. F. Conradi and HVW. Barre. 

Circular No. 18.—[Rules an d Regulations of the S. C. Crop 
Pest Commission Governing the Transportation of S eeds Oth
er Than Cotton, by A. F. Conradi and H. W. Barre. 

Circular No. 19.—Alfalfa in South Carolina, by A. G. Smith, 
Agriculturist, U. S. Department of Agriculture. 

Circular No. 20.—Gullying and Its Prevention, by F. H. H. 
Calhoun. 

Circular No. 21.—Peach Culture for South Carolina, by C. 
F. Niven. 

Circular No. 22.—Improvement of Sch ool Grounds, by C. F. 
Niven. 

Circular No. 23.—Controlling Flies, by A. F. Conradi, as
sisted by C. P. Youmans, J. E. Brodie and G. M. Anderson. 

Circular No. 24.—Addresses to the General Assembly on 
Tick Eradication, by Dr. E. M. Nighbert, Hon. B. H. Rawl, 
Dr. W. M. Riggs, and Hon. A. F. Lever. 

Circular No. 25.—Spraying Program for Orchards and Vine
yards in South Carolina, by A. F. Conradi and H. W. Barre. 

Respectfully submitted, 
J. N. HARPER, 

Director. 



THE SOUTH CAROLINA AGRICULTURAL EXPERI
MENT STATION IN ACCOUNT WITH UNI
TED STATES APPROPRIATIONS, 1913-1914. 

Hatch Adams 
Dr. Fund. Fund. 

To balance from appropriations for 1912-
1913 
Receipts from the Treasurer of the 
United States, as per appropriation 
for fiscal year ended June 30, 1914, 
under acts of Congress approved 
March 2, 1887 (Hatch Fund), and 
March 16, 1906 (Adams Fund) ... .$15,000.00 $15,000.00 

Cr. Abstract 
By Salaries 1 $7,746.75 $8,433.34 

Labor 2 3,166.68 3,534.07 
Publications 3 695.02 
Postage and stationery 4 278.56 110.73 
Freight and express . . 5 65.17 154.86 
Heat, light, water, and power 6 109.11 100.35 
Chemicals and laboratory sup-

nlips 7 430.54 
Seeds, plants, and sundry sup

430.54 

plies 8 473.55 350.61 
Fertilizers 9 701.60 421.48 
Feeding stuffs 10 596.55 1011.13 
Library 11 87.37 17.90 
Tools, machinery and appli-

ances 12 176.60 182.67 
Furniture and fixtures . 13 505.35 54.30 
Scientific apparatus and speci

mens 14 98.09 
Live stock 15 

98.09 

Traveling expenses ... 16 299.05 38.03 
Contingent expenses .. 17 20.00 
Buildings and land 18 78.64 61.87 
Balance 

Total $15,000.00 $15,000.00 
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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 Treasurer of the South Carolina Experi
ment Station for the fiscal year ending June 30, 1914; that we 
have found the same well kept and classified as above; that 
the balance brought forward from the preceding year was 
$ on the Hatch fund, and $ 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; for all of which proper vouchers are on file 
and have been by us examined and found correct, thus leaving 
balances of $ and $ 

And we further certify that the expenditures have been 
solely for the purpose set forth in the Act of Congress ap
proved March 2, 1887, and March 16, 1906, and in accordance 
with the terms of said Acts, respectively. 

(Signed) W. W. BRADLEY, 
For Finance Committee, Auditors. 

Attest:— 
S. W. EVANS, 

Custodian. 

SOUTH CAROLINA AGRICULTURAL EXPERI
MENT STATION 1913-1914 

(Supplementary Statement) 
(I his 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 useful 
if m ade in conformity with the schedule fixed for that appro
priation, if this is not practicable, such a summary of receipt 
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 ending June 30.) 
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Debtor 
To balance on hand $ 146.83 

Receipts from other sources than the 
United States for the year ended 2,223.89 $2,370.72 

Credit 
By Salaries $ 742.40 

Labor 499.60 
Publications 691.04 
Postage and stationery 37.02 
Freight and express 58.36 
Heat, light, water and power 17.87 
Chemicals and laboratory supplies 
Seeds, plants and sundry supplies .. 31.90 
Fertilizers 
Feeding stuffs 94.90 
Library 
Tools, machinery and appliances 
Furniture and fixtures- 42.25 
Scientific apparatus and specimens 
Live stock 
Traveling expenses 41.25 
Contingent expenses 
Buildings and land 5.10 
Balance 154.90 

Total $2,370.72 
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REPORT OF THE HORTICULTURIST 
Clemson College, S . C., Nov. 21, 1914 

Prof. J. N. Harper, Director, 
S. C. Experiment Station. 

Dear Sir:— 
I respectfully submit the following report of. the Horticul

tural Division of the Experiment Station for the fiscal year 
ending June 30, 1914. The work of this division during the 
past year has been very much along the same lines as the last 
few years. 

Apple Breeding 

The apple breeding work begun by this station ten years 
ago has been progressing slowly. More than 500 crosses 
were made. Only a few of these trees have yet come into 
bearing. Only two of them that have fruited have shown any 
exceptionally desirable characteristics. One cross from the 
Albemarle Pippin on the Golden Russet fruited the past sea
son and the indications are that this apple will be a most val
uable winter sort for the piedmont region of the South. It 
ripens very late in the season and is a splendid keeper. The 
fruits of this seedling remained on the tree until the 15th of 
November, and were not injured by a temperature of 20 de
grees. This appears to be most unusual as such varieties as 
the Ben Davis and Gano are usually injured when the tem
perature drops as low as 28 degrees. This variety has been 
top grafted on bearing trees and we hope to give a mortj 
thorough report in regard to its adaptability to the piedmont 
region within the next few years. 

Our experiments in determining the effect of summer prun
ing on the early fruiting of apple trees have been continued. 

Pears 

Two years ago Mr. J. C. Stribling of Pendleton, S. C., 
brought to my notice a seedling pear which evidently came 
from below the graft and is believed to be a French seedling 
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of t he russet type. .This tree has fruited for the past two sea
sons and promises to be one of the most valuable pears for the 
entire South. The fruitjtself is very large and attractive and 
has a peculiar pineapple flavor which is very pleasant indeed. 
Below is given a description of this fruit. Our purpose is to 
propagate these treees as rapidly as possible and distribute 
them throughout the State. 
Fruit— 

Size—Large, weight 455 grams. Longitudinal circumfer
ence, 12 1-4 inches; transverse circumference, 12 inches. 

Form—Cordate, unequal sides (difference 1 1- 4 inch) base, 
rounded; apex, flattened. 

Color—Light yellow, ground almost entirely covered with 
light russet super. 

Skin—Smooth, thin, tough. 
Dots—Numerous, light russet, indistinct, large at base, 

becoming smaller and more numerous at apex. 
Cavity—Medium depth, rather wide, rough, broken, dark, 

russetted. 
Stem—Rather small (apparently removed by mechanical 

means). 
Basin—Deep, smooth, funnel-form, rather wide, sloping. 
Calyx—Slightly open. 
Calyx tube—Urn-shaped, small. 
Core—Rather small, central core lines meeting. 
Carpels—Rather small. 
Stamens—Absent. 
Cells—Open. 
Seeds—Ten in number, very black, one side flat, other side 

plump, sharp, flat point. 
Flesh— i 

Color—White. 
Texture—Coarse grained and very juicy. 
Flavor—Slightly sub-acid, peculiar pineapple flavor with 

after nutty effect, quite rich. 
Aroma—Quite distinct. 
Quality—Fair quality, much better than Kieffer. 

Tree—Vigorous and very productive. 
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Season—October and November. 
During the past few years the Horticultural Division has 

been growing a large number of new plants introduced by the 
Department of Agriculture. A number of these have proven 
to be pactically worthless in our section. I am prepared to 
report that the Chinese wood oil tree has during the past 
season fruited heavily and the indications are that this tree 
can be grown successfully in this section. When the tree was 
quite young it was twice killed to the ground by severe 
freezes in the earily spring, but during the last four years 
has not been injured by the cold. The nuts from this tree 
have been saved, half of which were sent to the Department 
of Agriculture at Washington and the others will be planted 
in the horticultural grounds. 

Our experiments with dasheens were continued during the 
past season, but owing to the severe drouth during the grow
ing season these plants made little or no growth. 

Our experiments in the past three years in testing the va
rieties of Irish potatoes best adaped for a second crop have 
proven to be most interesting. The Lookout Mountain va
riety appears to be one of the ve'ry best potatoes for the late 
crop in the south. This variety has been grown for three 
years in comparison with the Cobbler, Red Bliss (Triumph) 
and Green Mountain. The difficulty in growing the second 
crop of Irish potatoes in the South is to secure a good stand. 
It is seldom that we are able to secure more than half a stand, 
this crop being planted during July when the soil is usually 
very dry. The advantage of the Lookout Mountain over all 
others tested for this purpose is that they sprout very readily 
and one can secure an average of 90 per cent, of a stand as 
compared with from 40 to 60 per cent, of a stand of other 
varieties. During the past season 200 hills each of the Cob
bler, Red Bliss, Green Mountain and Lookout Mountain were 
planted on July 15th. On August 30th, 30 per cent, of the 
hills of the Cobbler were up to a stand; 45 per cent, of the 
Red Bliss; 60 per cent, of the Green Mountain ; and 95 per 
cent, of the Lookout Mountain. The yield from these va
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rieties per acre was as follows: Cobbler, 45 bushels; Bliss, 
42.5 bushels; Green Mountain, 63.5 bushels; Lookout Moun
tain, 141 bushels. Another great advantage in growing the 
Lookout Mountain potato is that it keeps perfectly from 
November until planting time in July, in ordinary storage. 

Propagation of the Rotundifolia Grapes 
Experiments conducted by this division in methods of prop

agating the scuppernong and other varieties of the Rotundi
folia grapes have brought out some very interesting points. 
During the last season 100 cuttings of the scuppernong were 
placed in the bench in the greenhouse on September 15th. 
Three per cent, only of these cuttings rooted. On November 
10th, 100 cuttings were placed in the bench and 10 per cent, 
rooted. On May 13th, 100 green wood cuttings were placed 
in the bench and 36 per cent, rooted. On May 27th, 100 cut
tings were placed in the bench in the same condition and 48 
per cent, rooted. On July 2nd, 100 cuttings were placed in 
the bench and 32 per cent, rooted. August 3rd, 100 cuttings 
were placed in the bench and 15 per cent, rooted. The result 
of t his experiment indicates that the best time for making cut
tings of the Rotundifolia grapes is during the months of May, 
June and July. Only about 15 per cent, of dormant cuttings 
placed in the open ground during the fall will root. The above 
experiment, therefore, indicates that where a large number of 
plants are desired fom cuttings it is best to propagate from 
green wood cuttings made soon after growth has begun in the 
spring. 

Adams Projects 
Our work with project No. 8 has been continued. The re

sults obtained this season were sumilar to those given in our 
last annual report. This work has now been practically com
pleted and after the present season's work, I would recom
mend that this project be discontinued. 

Very truly yours, 
C. C. NEWMAN, 

Horticulturist. 
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REPORT OF THE BOTANIST AND PLANT 

PATHOLOGIST 

Clemson College, S. C., November 23, 1914 
Prof. J. N. Harper, Director, 

S. C. Experiment Station, 
Clemson College, S. C. 

Dear Sir: 
I respectfully submit the following report for the Botany 

Division of the Experiment Station for the fiscal year ending 
June 30, 1914. 

The lines of investigation previously reported have been 
continued and a summary of each phase of the work is g iven 
below. 

Cotton Anthracnose 

Adams Fund Project, Number -0. 
During the year additional data have been secured in the 

cotton anthracnose investigation. The fact that some careful 
breeders of the upland long staple cottons had experienced 
difficulty in detecting the diseases while making selections in 
their fields and had therefore been unable to free their cotton 
of anthracnose without continued and careful selections 
prompted us to make further effort to find a method of seed 
treatment which would destroy the fungus in the seed without 
injuring the seed. Since we had met with no success with 
chemical treatment, we determined to take up again the hot 
water treatment which had been started in 1910 but had not 
been completed on account of pressure of other work. The 
exceedingly unfavorable weather conditions during the sea
son have made it very hard to get any reliable data under 
field conditions but we have made considerable progress with 
the laboratory end of this phase of investigation. 

We find that there is a difference of about twenty degrees 
centigrade between the thermal death point of the fungus in 
culture and the temperature at which the seed are killed. A 
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large number of seed have been treated with hot water at 
different temperatures and germinated in test tubes under 
sterile conditions and in no case where the seed were soaked 
as long as fifteen minutes in water at seventy degrees cen
tigrade has any disease developed on the seedlings. We find 
that cotton seed can stand treatment of seventy-five degrees 
in water for ten minutes without injury. We have grown 
cotton to maturity in the field from such seed, the plants de
veloping normally in every respect. In this particular case, 
however, there was a small amount of disease, the infection 
apparently having come in from other cotton in the same field. 
Our laboratory tests had not progressed far enough at plant
ing time to enable us to make thorough field tests this season, 
but we hope to get the method of treatment thoroughly 
worked up during the winter and have quantities of seed for 
field tests on a large scale next season. 

We have conducted a variety test of cotton for anthracnose 
resistance, during the season, in c ooperation with Prof. Fulton, 
of North Carolina, and the various other Southern Experi
ment Stations. In these tests some of the same lot of seed 
of the various varieties was planted at each of the Southern 
Stations and the plan for planting the seed and conducting 
the test was the same in each case. In our test here we inoc
ulated one hundred bolls of each variety with the anthracnose 
fungus from pure culture. All of the data from this test have 
not been compiled but the indications at present are that none 
of the varieties are very markedly resistant to anthracnose. 
There seems to be considerable variation in the amount of 
disease on the different varieties but in no case is there any 
indication of very marked resistance. This agrees with a test 
conducted here in 1909 as well as observations made by the 
writer since that time. 

Other phases of the anthracnose investigation have been 
either completed or held up pending the outcome of the seed 
treatment studies. 



22 

Bacterial Diseases of Cotton 

Dr. Rolfs has begun some work on the bacterial diseases of 
cotton and we hope during the winter and next season to ar
range so that he can devote practically all of his time for six 
or eight months in the year to continuing this investigation. 

Cotton Physiological Work 

Adams Fund Project, Number 16. 
The work on the moisture relations of the cotton plant has 

been continued along the same lines as previously reported. 
A number of cotton plants were grown again this year in 

galvonized-iron cans in ths field with a constant soil moisture 
witha view of obtaining further data relative to the water re
quirements and shedding. Accurate notes as to growth, fruit
ing, shedding, etc., were kept of these plants. Similar notes 
were kept 011 a larger number of plants in the field and some 
valuable data secured relative to shedding and to the develop
ment of the different parts of the plant. Soil moisture deter
minations were made every day during the growing season 
and records were kept of soil temperature and air tempera
ture and humidity. A fairly uniform soil moisture was kept 
in a part of the field by irrigation and comparisons made be
tween cotton grown under these conditions and that in a djoin
ing parts of the field where the moisture varied with the 
weather. 

We have collected a number of bolls in different stages of 
maturity with a view of getting some data as to the develop
ment of the cotton fibre. 

Masses of data have been collected in this way on the dif
ferent phases of the problem but so far none of this is in shape 
for publication. This season's data though seem to corres
pond with those previously obtained and we hope now to get 
out a publication on the work sometime during the winter. 

Plant Disease Survey 
In the survey work several diseases new to this section have 

been collected. 



Probably the most important of these from an economical 
standpoint is Physoderma zeae-maydis, a disease that seems 
to be quite widespread on corn. The disease has been causing 
apparently serious loss in several localities in Jasper County 
for the past few years and this season has been sent in from 
several widely separated sections of the State. Since we first 
came across the disease here it has also been reported from 
Illinois, North Carolina, and Georgia. I he disease was first 
observed on corn that was badly afifected with rust at Lex
ington, S. C., in the summer of 1911, but at that time little 
significance was attached to it. Since then it has been ob
served in widely separated sections of the State. Very little 
is known as to the life history and parasitism of the fungus 
which causes this disease, and it seems now to be of su fficient 
importance to warrant further investigation. 

During the past few years numerous inquiries have come to 
this division concerning the diseases of the truck crops grown 
along the coast in this State. With a view of determining 
what diseases were prevalent there Dr. F. M. Rolfs made sev
eral trips to the Charleston trucking region and one trip to 
Beaufort last spring. During the past few years the Demon
stration Agents and truck growers have reported serious 
losses each year from what they termed cucumber blight, and 
what was thought to be the downy mildew of cucumber. We 
were very much surprised, therefore, when Dr. Rolfs found 
that there was no sign of downy mildew in the regions around 
Charleston and Beaufort this season. Instead lie found the 
bacterial wilt of cucumber causing serious loss in both of 
these sections. This and other things found by Dr. Rolfs dur
ing his survey trips on the coast make us feel that this work 
should be continued and as soon as is possible some of the 
problems confronting the truckers should be thoroughly in
vestigated. This could probably best be done by securing a 
good man for that particular work and establishing a labora
tory at either Charleston or Beaufort. 

Bean anthracnose caused considerable loss here on the col
lege farm this season for the first time since the writer came 
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here eight years ago. The beans on which the disease oc
curred were grown under irrigation. The downy mildew of 
cucumber was prevalent under the same conditions. 

Cotton and Cowpea Wilt Work 

This work, which is carried on in cooperation with the Bu
reau of Plant Industry of the National Department of Agri
culture, has been continued along the same line as heretofore. 
There was such a great demand for good wilt resistant seed 
last spring that it was impossible for our cooperative breed
ers to fill all of the orders. More than 2,400 bushels of these 
seed were sold. Wilt seems to be more widespread this sea
son than ever before, and we feel that there will be demand 
for all of the 3,500 bushels of pedigreed wilt resistant seed 
that our breeders will have for sale between now and next 
spring. Practically all of the seed offered for sale from now 
on will be pedigreed seed increased from individual stalk se
lections since this work was begun. 

The success that has been achieved in t his work is shown in 
a measure by the results of our variety tests conducted on 
wilt infected soil at four different places in the State. Our 
Dixie cotton has stood first in resistance and yield in all of 
these tests during the past two years.. The farmers and peo
ple generally continue to show a great interest in this work. 
This is evidenced by the great demand for our seed. We are 
now getting recpiests for these seed from the states South 
and West of us. 

Mjr. L. O. Watson, who has so ably managed this work 
during the past three years, has resigned to take charge of 
the wilt breeding work for the Bureau of Plant Industry in 
the entire South, and Mr. C. A. McLendon, for several years 
Botanist and Plant Pathologist of the Georgia Station, has 
been secured to take his place. 

In connection with this wilt work we arc now cooperating 
with the Office of Cotton and Truck Diseases in a study of 
the root-knot situation in the State. Mr. L. P. Byars, former
ly of this division, has charge of this work for the Bureau of 



Plant Industry and he has already made several survey trips 
through the State studying the problem. We have planned in 
cooperation with him to start breeding work with cotton for 
nematode resistance at the Pee Dee Station next season. 

Miscellaneous 

The pathological inspection as provided for by the State 
Crop Pest Commission Act has been carried out along the 
same lines as previously reported. The people are becoming 
better informed as to this law and the regulations governing 
the sale and transportation of s eeds and plants and in the ma
jority of cases where individuals have informed themselves as 
to the provisions of the law they have cooperated very hear
tily with us in its enforcement. This work is all covered in 
the Report of the State Pathologist and State Entomologist 
of the Crop Pest Commission. 

Thd forestry experimental work which is conducted in co
operation with the Forest Service of the United States De
partment of Agriculture at the Coast Station is progressing 
as well as could be expected, and we have already secured 
some data as to the kinds of trees best suited to the different 
soil moisture conditions of the Coastal Plain. We also have 
some valuable data as to the time and methods of seeding 
land to the various species of pine, as well as data 011 n atural 
reproduction as compared with artificial seeding. 

The correspondence of this division continues to increase 
This is made less burdensome than formerly, however, by 
the use of a number of s hort articles and form letters used in 
answering many of the inquiries. The writer devoted three 
weeks during the past summer to farmers' institute work. 
This division also continues to cooperate ir other ways with 
the Extension Division of the College in various lines of ex
tension work. 

Respectfully submitted, 
H. W. BARRE, 

Botanist and Plant Pathologist. 
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REPORT OF THE ENTOMOLOGIST 

Clemson College, S. C., Nov. 20, 1914 
Prof. J. N. Harper, Director, 

S. C. Experiment Station. 
Sir: 

I herewith hand you my report of the Experiment Station 
for the fiscal year ending June 30, 1914. The work this year 
has been mainly a continuation of the work of the last three 
years. 

Adams Projects 
Project No. 2A under the Adams Fund, "Relation of Tem

perature—Moisture to Insect Activity," has been confined 
principally to the further development of the machinery neces
sary to get moisture control. The principal work that is being 
done at the present time is the perfecting of the humidifier. 
The apparatus, as it is now constructed, is much more 'elab
orate than the one used heretofore, although the principle is 
exactly the same. In the meantime the moisture work in the 
field has been prosecuted and that portion which pertains to 
the coast counties is summarized in bulletins 179 and 180 
which have just gone to press. A technical bulletin on this 
phase of the subject is now under preparation in this office. 

The work under project No. 15A, "Investigation of Slender 
Wire-Worm" has been very successful. It was absolutely 
necessary to involve three species in this investigation in 
order to get at the points in question. The work on Horis-
tonotus uhlerii and Monocrepidius vespertinus has been pre
pared for publication and is now in press. Careful work was 
also done with another species, Monocrepidius lividus, a report 
of which will be issued in a short time. These investigations 
have not only thrown considerable light on the moisture ques
tion, but we have furthermore been able to devise rational 
methods of procedure for the effective control of these insects. 
Monocrepidius vespertinus is not confined to the coast coun
ties but has been encountered in Marion County and has been 
the cause of s evere injury in Fairfield County. 



Hatch Projects 

Several projects have been completed. The work on the 
lantern fly of corn, Peregrinus maidiS, has been published as 
bulletin No. 174. 

1 he work on the control of boll worm, bill bug and corn 
stalk borer was inconclusive and this will be continued an
other season. 

In the orchard work on San Jose scale, comparing the lime 
sulphur wash with the heavy oils, we got most satisfactory 
results with the oil. Among those used was Schnarr's in
secticide, 1 to 20. 

The work on controlling flies was published in circular No. 
23. A discrepancy arose in regard to the arsenite of so da. It 
seems to deteriorate very quickly for this purpose and it is 
therefore difficult to get it uniformly effective when purchased 
in the market. This work will be continued with one or two 
other chemicals. 

Co-operative Experimental Work 
The study of cotton root louse has given us a large amount 

of information. The work has been continued until Nov. 1st 
of this season, and a manuscript is now in preparation. In 
order, however, to meet the demands for control we ha re 
issued bulletin No. 175 which merely gives the control meas
ures which consist of cleaning the field of the food plants of 
the aphid and giving cotton first place in the rotation after 
the field is clean. 

The work on gloomy scale has been continued as well as 
that with cottony maple scale. It is well known that these 
two insects are serious pests to the maple shade trees in the 
cities of our State. During the past season both the light and 
the heavy oils were used and good results were obtained from 
both. We use miscible oil a t the rate of 1 to 8 in winter and 
Schnarr's insecticide at the rate of 1 to 20 in winter. 

In the experimental work of the division the writer has had 
the assistance of Mr. W. A. Thomas, Mr. H. C. Eagerton and 



28 

Mr. G. M. Anderson. Valuable assistance was also given by 
the graduate assistant, Mr. H. I.. Parker who resigned August 
1st to accept a position will the U. S. Bureau of Entomology. 
His place was filled by the appointment of Mr. J. A. Berley. 
Mr. H. C. Eagerton resigned Nov. 15th to accept the position 
of assistant entomologist in the Experiment Station at San
tiago de las Vegas, Cuba, after having given two years of very 
satisfactory service as one of our field entomologists. 

The correspondence in this division has been as heavy as 
usual. 

Aside from publications already mentioned, Circular No. 
25 was issued on the spraying program for the orchard, giv
ing complete directions for every step during the growing 
season. 

Thanking you for the countesies you have entended to this 
division during the year, , I. am 

Very truly yours, 
A. F. CONRADI, 

Entomologist. 

REPORT OF THE CHEMIST 

Clemson College, S. C., Nov. 20, 1914 
Prof. J. N. Harper, Director, 

S. C. Experiment Station. 
Dear Sir:— 

I respectfully submit the following report for the Chemistry 
Division of the S. C. Experiment Station for the fiscal year 
1913-14. 

Adams Fund Work 
Two main lines of Adams Fund work have been prosecuted 

during the past year. They are the work outlined under 
projects No. 4 and No. 17. 

Project No. 4 is carried on in co-operation with the Animal 
Husbandry Division, and the work done by the Chemical Di
vision consisted of t he examination and analysis of urine speci



mens from the cows under the test. This work was continued 
for a period of a year and a considerable amount of data ac
cumulated. 

Project No. 17, "A Study of the Cause of the Partial In
solubility of Potash Salts when Mixed with Basic Slag," has 
for the most part been completed, the results being published 
in bulletin No. 173 of this Station, which is made a part of 
this report. This work has led to a study of the official m eth
od for the determination of acid soluble potash in soils, which 
work is now under way. 

Other Experimental Work 
The scope of the fertilizer test has been greatly increased 

during the past four years and at present we have about thirty 
acres in plots at our- three stations. The supervision of this 
work is a part of the work of the Station chemist and we have 
published the results of the fertilizer tests at the Coast Ex
periment Station in bulletin No. 178, which is also made a 
part of this report. This plot work is being continued and 
will be reported from time to time as the data would seem to 
warrant. 

An experiment is also being conducted to determine the 
value of the nitrogen content of cyanamid as compared with 
other sources of nitrogen and chemical work is being done to 
determine the influence of the cyanamid in mixed fertilizers. 

In addition to the work above outlined a considerable 
amount of miscellaneous work, particularly soil analyses, is 
handled by this division. 

Farmers' Institute Work 
During the past year the chemist has been called upon to do 

about two weeks of farmers' institute work in the eastern 
part of the State. This work is especially valuable in con
nection with our fertilizer test work because it enables us to 
study farm conditions and common methods of fertilizing as 
carried out on the average farm in various parts of the State. 

I wish to commend to your special attention the work of 
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the Assistant Chemist, Mr. C. J. King, which is proving un
usually satisfactory. 

Respectfully submitted, 
T. E. KEITT, 

Chemist. 

REPORT OF THE ANIMAL HUSBANDMAN 

Prof. J. N. Harper, Director, 
Clemson College, S. C. 

Dear Sir:— 
The annual report of the Animal Husbandry and Dairy Di

vision is herewith respectfully submitted. 
Under the Adams Act, the Division is conducting two pro

jects in conjunction with the Station Division of Chemistry. 
Project 4. To determine the physiological and pathological 

effect of feeding large amounts of cotton seed meal to cows. 
The experiment is being made by feeding three pens of two 
cows each. The rations fed and urinal tests made were given 
in last year's annual report. The experiment is still in oper
ation and at the close of the next fiscal year, all data will be 
submitted and the experiment probably discontinued. 

Project 5. To determine the cause of cotton seed meal 
poisoning in hogs. The main line of our work has been in 
testing the toxicity of the meal. However, antidotes for the 
poisoning effect of cotton seed meal are being tested. We 
feel justified in stating that there is a considerable variation 
in the degree of toxicity in different meals and that the sec
tion in which the cotton seed were grown seems an influenc
ing factor. The project is being continued and no detailed re
port is attended at this time. 

Different feeds with cotton seed meal are being compared in 
feeding dairy cattle. A carbohydrate not too expensive, is one 
of the needs in balancing rations for the different kinds of 
live stock. Efficiency of ration together with economy of 
feeding is being studied. 
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Forage crops for swine are also being compared. Ab
normal weather conditions have delayed progress in this work. 

During the past year the Division has purchased a Percher-
on stallion and a Hereford bull, and breeding work is under 
way which will prove a valuable demonstration of herd im
provement through the judicious use of pure bred sires. 

Much good is being accomplished by the live stock demon
stration agents working in cooperation with the Division of 
Agricultural Extension and the U. S. Department of Agri
culture. The dairy interests and that of animal husbandry 
are receiving careful attention and work is in progress that 
will prove of material value to all phases of the live stock in
dustry in the State. 

Very sincerely yours, 
R. L. SHIELDS, 

Chief of Division of Animal 
Husbandry and Dairying. 

REPORT OF ASSOCIATE AGRONOMIST 

Clemson College, S. C., November 21, 1914. 
Prof. J. N. Harper, Director, 

South Carolina Expt. Station, 
Clemson College, S. C. 

Dear Sir:— 
I have the honor to submit the Annual Report of the Agron

omy Division of the South Carolina Experiment Station for 
the fiscal year ended June 30, 1914. 

The favorable conditions that were obtained during the pre
vious fiscal y ear continued through the present year, except a 
severe spring drouth extending from the latter part of April 
till the first of July. While this adverse weather has had a 
profound influence on the summer season crops, it did not 
exert any adverse influence on the winter season crops. Cot
ton and corn have suffered most. 

Test of Varieties.—One of the principal lines of work is a 



test of varieties of cotton and corn with some less extensive 
tests of varieites of the small grains. All of these tests came 
out well as conditions were favorable for crops to do better 
than the average. Some of the varieties of c otton made yields 
of more than a hale per acre, while some of the varieties* of 
corn made yields above forty-five bushels. These yields were 
obtained on rather thin upland soil. The results, in full, will 
be combined with similar results obtained from tests made 
this year and published in bulletin form. 

Fulghum oats and Sudan grass were grown for the first 
time at Clemson. Both plants appear to have merit such as to 
make them of interest to the farmers of the State. While 
Fulghum oats do not appear to yield any better than Ap
pier or other good strains of the red rustproof type, they are 
about two weeks earlier which is a valuable quality, not only 
to the oat,crop, but this amount of time for succeeding crops 
may be helpful in a number of ways. 

Sudan grass is a sorghum well suited for use as a hay plant. 
It makes hay of good quality, grows quickly, and makes good 
yields. It apparently will make a superior hay plant to the 
sweet sorghums now so widely grown after oats. 

Abbruzzi rye deserves special mention because of its out
standing superiority. It is a vigorous grower and yields well. 

The beardless barley makes a good early hay. Up to this 
time it has not been grown on a scale that would show if i t 
has sufficient merit to deserve a prominent place in our agri
culture. It probably must compete with oats and vetch and 
it will take a good deal of merit to displace these. 

A good strain of Bluestem wheat appears to suit our condi
tions best. Good yields of wheat can be made on the Pied
mont soils. 

Legumes.—Where some leguminous crop, that grows vig
orously, can be used in the cropping system it is a compara
tively easy matter to keep the land productive. The converse 
of this is also true. Unless you are able to secure a vigorous 
growth of some legume, such as clover or cowpeas, the land 



will not be highly productive. Cotton and the small grains, 
when properliy fertilized, grow better on these lands than eith
er cowpeas or the clover crops. The growth of cowpeas here 
and toward the coast is very different. The improvement 
there is much greater than here. 

Barrenness in Corn.—The effects of pollen from barren 
stalks of corn on the progeny was again tested with results 
similar to those previously obtained. There is no evidence 
that the gametes formed by the male parent carry a factor 
for barrenness. If the progeny received such a factor from 
either parent, it would necessarily appear in the results. The 
small amount of barrenness that appears could easily be due 
to environment. 

Limiting Factor Tests.—Besides continuing such work as 
has been in progress for a number of years tests were started 
to determine the limiting factor of crop production. This 
year it was at least easy to draw conclusions as to cotton 
and corn. The weather controlled these. 1 he cotton was two 
months late in coming up, which left too little time to mature 
a crop. One area of corn made a full crop, another area, 
planted three weeks earlier, will hardly make half a crop. 

As both the Pee Dee and Coast Stations are testing the 
same varieties as were planted at the college, and are also 
making the limiting factor tests, we will be able to get data 
concerning these as the drouth was not so severe with them. 

Respectfully submitted, 
W. L. HUTCHINSON, 

Associate Agronomist. 


