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LETTERS OF TRANSMITTAL 

Clemson College, S. C, December 1, 1913. 
Hon. Alan Johnstone, President Board of Trustees, The 

Clemson Agricultural College. 
Dear Sir:—I beg to submit herewith the Twenty-sixth An

nual 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, 1914. 

Yours very truly, 
W. M. RIGGS, 

President. 

Clemson College, S. C., December 1, 1913. 
Hon. Coleman L. Blease, Governor of South Carolina. 

Sir:—I have the honor to submit herewith the Twenty-
sixth Annual Report of the South Carolina 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. 



ANNUAL REPORT OF DIRECTOR OF SOUTH 
CAROLINA EXPERIMENT STATION 

Clemson College, S. C., July 8, 1913. 
Dr. W. M. Riggs, President, 

Clemson College, S. C. 
Dear Sir: 

1 have the honor of submitting herewith a brief report of 
the work of the South Carolina Experiment Station for the 
fiscal y ear ending June 30th, 1913. 

During the year a number of the members of the Station 
Staff rendered assistance to the Superintendent of the Exten
sion Division in conducting institutes in various parts of the 
State, and the Station in co-operation with other departments 
of the College made a splendid exhibit at the State Fair last 
autumn and at the National Corn Exposition this past spring. 

The co-operative work with the Department of Agriculture 
in a number of experiments has been continued. During the 
year we have not added any new Adams projects and most of 
the work is a continuation of that planned a number of years 
ago. 

Horticultural Division. 

The work of the Horticultural Division has been mainly 
with the Rotundifolia grapes. The object of the experiment 
is to determine whether or not varieties of this type are self 
sterile. These experiments have progressed most satisfac
torily. 

This division has also conducted experiments with the fol
lowing: Variety tests of bunch grapes, apples, peaches, 
Japanese persimmons, blackberries, raspberries, strawberries, 
okra, tomatoes, Irish potatoes, etc. During the year the Hor
ticultural Division distributed a considerable quantity of s eed 
of the variety of okra developed by the Division. 

Entomological Division. 

The Entomological Division has continued its work at the 
Marion Field Laboratory in studying the ravages of the cotton 



root louse. Splendid results have been obtained from these 
experiments. The most complete life history of this insect 
ever worked out has been accomplished at this laboratory. 
The planting of rye and vetch as cover crops last fall was 
unusually successful and acted as a most thorough cleanser 
on the cotton root louse infested fields and the results obtain-

.ed thus far have been most valuable. 
In working out the life history of t he wire-worm at the Col

leton Laboratory, considerable information has been obtained. 
This insect does considerable damage on the corn in that 
region. A simple method has been worked out for prevent
ing the ravages of this insect. This Division is spending 
much time in perfecting an apparatus to be used in determin
ing the importance of m oisture in the activity of insects. This 
piece of apparatus is now being used satisfactorily. 

Experiments have been conducted for the control of the 
gloomy scale, which is a great pest on maple shade trees in 
the State, and considerable experimental work has been done 
with the cowpea pod weevil, peach tree borer, and a number 
of other destructive insects. 

Botany Division. 

The splendid work of the Division of Botany with cotton 
anthracnose has been continued and this work is now about 
completed. During the past year considerable attention was 
devoted to the kind of bolls which produce diseased seed and 
the botanist has accumulated considerable data to show that 
it is not at all safe to select seed for planting from cotton 
stalks which contain any disease at all. New laboratory 
methods for detecting the presence of the disease were discov
ered. 

A plant disease survey was made of the anthracnose in 
staple cotton in Darlington County last year. This survey 
covered 3539 acres and included about 75 farms. A full re
port of this was included in the Crop Pest Commission report. 

A cotton shedding problem is now well under way. Last 
year's results indicate that water is the principal factor to be 
considered. 



The forestry experiments which were started at the Coast 
Station last spring have been continued and we now have 
practically all of t he ten acre tract planted. 

The cotton wilt work which is being carried on in co-opera
tion with the Bureau of Plant Industry has been continued 
along the same lines as before. The farmers in the communi
ties in which this w^rk is being conducted are taking an ac
tive interest in it and seem very much gratified with the re
sults which we have been able to obtain. During the oast 
winter and spring all of the pedigreed seed grown by the co
operative breeders in the different counties of the wilt section 
were sold. There was such a demand for these seed it was a 
hard matter for some who desired them to secure them. One 
of the varieties, Dixie, has been considerably improved by se
lection. The plantings this season on the farms of the co
operative breeders are larger than heretofore and it is the de
sire of the botanist to grow enough seed to supply the de
mand. The plant breeding work connected with this wilt 
work is especially promising. Many of the stalk selections 
made year before last showed up remarkably well in progeny 
rows last season, and seed from these are now planted under 
field c onditions. In this same connection the work with cow-
peas and with the Yokohama velvet bean has been both in
teresting and profitable. The control of c otton wilt would be 
impossible without some legume as velvet beans or cowpeas, 
some varieties of which are resistant to root knot. In this 
work several new strains of pedigreed cowpea seed are being 
used. 

Division of Chemistry. 

The Division of Chemistry has just completed a most val
uable piece of work. The chemist has discovered that when 
either muriate of potash or kainit is mixed with basic slag a 
part of the potash soluble in water before mixing is rendered 
insoluble. This insolubility is due to the formation of a com
pound insoluble in water but almost entirely soluble in 
hydrochloric acid of sp ecific gravity 1.115. This is an Adams 
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project and the complete report of this work will be given in 
a bulletin. 

Considerable progress was also made in this division on the 
Adams problems of determining the cause of the poisoning of 
hogs by the feeding of cotton seed meal. 

Agronomy Division. 

The work of the Agronomy Division has been mainly in 
testing something like thirty varieties of wheat and a number 
of varieties of oats, barley, rye and a great number of varie
ties of c orn and about thirty varieties of cotton. The Station 
has now a variety of c otton developed here that is superior to 
any of the long staple varieties. 

Our work in corn breeding is being continued with more or 
less success. 

The rotation and fertilizer experiments inaugurated several 
years ago have been continued. 

s 
Animal Husbandry Division. 

The work of the Division of Animal Husbandry to de
termine the physiological and pathological effect of feeding 
large amounts of cotton seed meal to cows begun several 
years ago has been changed slightly. At present eight cows 
are being used in the experiment, four of which are being fed 
cotton seed meal alone as a concentrate, while the balance 
are given wheat bran as a concentrate. 

The experiment to determine the effect of c otton seed meal 
poisoning in hogs has also been continued. The prime ob
ject of this experiment at present is to test the toxicity of va
rious cotton seed meals and to determine if there is any re
sistance to meals shown by different breeds of hogs. 

During the year the Station has issued four bulletins in 
editions of 18.000 copies. The subjects were as follows: 

"Hog Cholera and Its Control," by Dr. M. Ray Powers. 

t 
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"Feeding Beef Cattle in South Carolina," by Prof. Archi
bald Smith. 

"The Corn Weevil," by Prof. Wilson P. Gee. 
"Analyses of Commercial Fertilizers," by Mr. H. M. 

Stackhouse. 
The last named bulletin contains the analyses of commer

cial fertilizers and was sent out under frank of the Experi
ment Station, but was not paid for by the Station. 

Six circulars were issued along the following lines of work: 
"Some Results of the Boys' Corn Club Work in South 

Carolina," by C. B. Haddon of the Extension Division. 
"Home Mixing and General Fertilizer Formulas," by W. B. 

West of the Fertilizer Control Division. 
"Lime for South Carolina," by T. E. Keitt. 
"Home Mixing of Fertilizers," by J. Coke Rampley, Divis

ion of Fertilizer Control. 
"Variety Test with Cotton, 1912," by F. G. Tarbox, Jr. 

^ "Silos and Silage Catechism," by R. H. Mason, Dairy Divis-
i ion, U. S. Department of Agriculture. 

Respectfully submitted, 
J. N. HARPER, 

Director. 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT 
STATION IN ACCOUNT WITH THE U. S. 

APPROPRIATIONS, 1912-1913. 

Hatch Adams 
Dr. Fund. Fund. 

To balance from appropriations for 1911-
1912 

Receipts from the Treasurer of the 
United States, as per appropriation 
for fiscal year ended June 30, 1913, 
under Acts of Congress approved 
March 2, 1887 (Hatch Fund,) and 
March 16, 1906 (Adams Fund) ....$15,000.00 $15,000.00 
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Cr. Abstract. 
Salaries 1 $8,315.91 $8,186.69 

Labor 2 3,062.06 3,421.18 
Publications 3 762.82 
Postage and stationery 4 89.55 89.39 
Freight and express . .. 5 74.49 51.49 
Heat, light, water and power 6 121.94 57.40 
Chemicals and laboratory sup

plies 7 77.89 229.27 
Seeds, plants, and sundry sup

plies 8 341.47 511.69 
Fertilizers 9 529.05 595.77 
Feeding stuffs 10 838.02 1,071.97 
Library 11 198.08 49.58 
Tools, machinery, and appli-

ances 12 307.07 193.87 
Furniture and fixtures . 13 172.73 28.06 
Scientific apparatus and speci-

mens 14 23.80 372.93 
Live stock 15 26.00 
Traveling expenses 16 39.12 62.03 
Contingent expenses . . 17 20.00 
Buildings and land 18 78.68 
Balance 

Total $15,000.00 $15,000.00 
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, 1913; 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 $15,000,000 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 
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and have been by us examined and found correct, thus leav
ing balances of $ and $ 

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

(Signed) W. W. BRADLEY, 
Acting Chairman, Finance Committee, Auditors. 

Attest:— 
P. H. E. SLOAN, 

Custodian. 

SOUTH CAROLINA AGRICULTURAL EXPERI
MENT STATION 1912-1913. 

(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 useful 
if made in conformity with the schedule fixed for that appro
priation, if t his 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.) 

Debtor 

To balance on hand $2,064.82 
Receipts from other sources than the 

United States for the year ended 1,681.02 $3,745.84 

Credit 

By Salaries $ 742.40 
Labor 952.87 
Publications 761.14 
Postage and stationery 62.60 
Freight and express 157.08 
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Iieat, light, water and power 66.31 
Chemicals and laboratory supplies 
Seeds, plants, and sundry supplies.. 326.37 
Fertilizers 
Feeding stuffs 196.00 
Library 47.63 
Tools, machinery, and appliances .. 52.93 
Furniture and fixtures 29.00 
Scientific apparatus and specimens .... 
Live stock 51.50 
Traveling expenses 76.81 
Contingent expenses 
Buildings and land 76.37 
Balance 146.83 

Total $3,745.84 

REPORT OF HORTICULTURIST 

Clemson College, S. C., Nov. 15, 1913 
Prof. J. N. Harper, Director, 

S. C. Experiment Station. 
Dear Sir:— 

I respectfully submit herewith a report of the Horticultural 
Division of the South Carolina Experiment Station for the 
fiscal year ending June 30th, 1913. The work of the Experi
ment Station has been continued along the same lines as in
dicated in the annual report of 1912. 

Our experiments in breeding okra, asparagus and grapes 
have been continued. A large number of crosses have been 
produced in our work with asparagus. 

During the past season 450 of our seedling grapes fruited. 
Only one vine, however, showed special merit. The present 
indications are that this will be a most valuable variety for 
the South. A description of this variety will be presented 
later. 

Our breeding work with okra will be continued one year 
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longer. We have now perfected an okra that is exceedingly 
productive, beginning to set fruit as early as the earliest va
riety under cultivation and continuing to bear abundantly un
til killed by frost. The seed from this variety has been dis
tributed throughout the state and to the various experiment 
stations for testing. 

The variety tests of the following vegetables have been 
continued:—Celery, Irish potatoes, cabbage, onions, sweet 
potatoes and lettuce. A report of these experiments will be 
printed at an early date. 

The work under project No. 9, of the Adams fund, with Ro-
tundifolia grapes has been continued. A large vine was trans
ferred to the greenhouse during the month of December last 
and forced to bloom six weeks earlier than the grapes under 
normal condition. This vine set a large number of fruits 
which ripened perfectly and produced a normal number of 
seed, showing conclusively that this vine was not self sterile. 
This experiment is now being continued on a larger scale and 
we hope to obtain conclusive results as to the self sterility of 
a few varieties of this type of grapes in the near future. 

Our experiments with the varieties of apples, peaches, 
plums, Japanese persimmons, pears and grapes have been con
tinued. The Rabun apple fruited again this season and now 
appears to be one of the most promising seedlings we have 
yet tested. The quality of this variety is best and it seems 
well adapted to the more elevated lands in the Piedmont re
gion. This variety has not yet been tested in the central 
part of this state, but trees have been distributed for this pur
pose and in the course of a few years we should have valuable 
data on this and other varieties recently introduced. 

Our experiments in growing dasheens furnished by the 
United States Department of Agriculture last season have 
been very satisfactory. On May 1st, we planted 1-20 of an 
acre in rows 3 feet apart and 3 feet apart in the row. They 
were planted on fertile land that had only been in cultivation 
three years. The soil was sandy loam with a stiff clay sub
soil. The plants grew off rapidly and by mid-summer had 
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attained a height of 3 1-2 feet. Although we had several try
ing drouths during the summer, the plants continued to grow; 
they were however, of course checked, to some extent. Had 
the season been more favorable the yield would have been 
much greater. Another season we expect to plant dasheens 
on bottom land and the yield should be much more satisfac
tory. The yield per acre was 378 bushels. Below is given the 
number and weight of tubers obtained from one of the best 
plants in the plot. 

One large corm, 6 inches in diameter, weighed 2 1-4 lbs. 
Two first sized tubers, 3 1-2 inches in diam. 1 1-2 lbs. 
Eight second sized tubers, 2 1-4 in. in diam. 2 1-4 lbs. 
Twelve third sized tubers, 1 3-4 in. in diam. 2 lbs. 
Fifteen fourth sized tubers, 1 1-2 in. in diam. 1 1-4 lbs. 

Total weight for single plant, 9 1-4 lbs. 
During the past summer, three of the members of the Hor

ticultural Division spent considerable time in lecturing 
throughout the State at farmers' institutes. 

Yours respectfully, 
C. C. NEWMAN, 

Horticulturist. 

REPORT OF THE BOTANY DIVISION 

November 14, 1913. 
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, 1913. 

During the year the lines of investigation previously re
ported have been continued. In addition to these, several 
new projects have been taken up. A summary of each phase 
of the work is given below. 



COTTON ANTHRACNOSE 

The cotton anthracnose investigation has been continued 
during the year along the same lines as heretofore and, in ad
dition, several new phases of the life history and habits of the 
fungus have been studied. The experiments conducted dur
ing the year have verified, in a large measure, those conducted 
in previous years and already reported. 

The Kind of Bolls from Which it Seems Safe to Select Seed 
for Planting.—Two hundred and fifty bolls of cotton were se
lected from diseased stalks in the field last fall and were ex
amined under the microscope and studied in the laboratory 
during the winter in the same way as reported for similar bolls 
in the 1912 report. These seed were planted on land which 
had never been in cotton and careful tabulations made to show 
the amount of disease which developed in each case. We 
found here, as in similar experiments conducted in the past, 
that it is not safe to select seed for planting from any kind of 
boll from a stalk which has one or more diseased bolls on it. 
A number of healthy looking bolls were also selected from 
diseased stalks and the seed planted on land which had never 
been in cotton. Half of the seed from each stalk were treated 
with concentrated sulphuric acid and the other half were not 
treated. We found about the same amount of anthracnose in 
the progeny of the treated and untreated seed and anthrac
nose developed in every case where the seed came from dis
eased stalks. Seed taken from healthy stalks continued to 
produce disease free progeny. 

Laboratory and Field Tests with Diseased Seed.—Careful 
centrifuge and germination tests were made of a number of 
samples of diseased seed and portions of the same samples 
planted in the field on land which had not been in cotton. We 
have a history of all these samples and the amount of disease 
which developed in the fields from which they were taken. 
We find from these laboratory and field tests that the labora
tory test is a safe indication as to the presence of the disease, 
but so far we have no data which will form a basis for an es
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timate as to the exact amount of disease that will develop in 
a field from a given sample of seed. 

Seed Treatment.—In our work with different kinds of bolls 
from diseased stalks, we found many cases where apparently 
healthy bolls developed on diseased stalks. Microscopic ex
amination showed no fungus on these apparently disease free 
bolls. It occurred to us that in cases where the disease was 
scarcely perceptible on the boll, the fungus might not have 
penetrated the seed coats and some kind of seed treatment 
might prove effective. We therefore treated the seed from a 
large number of bolls which came from diseased stalks, but 
which showed no definite signs of disease either from macros
copic or microscopic examination. We find practically as much 
disease developing on the treated seed in these cases as 011 

the untreated. The seed were treated with concentrated sul
phuric acid long enough to allow the acid to burn off all the 
lint. This took from three to five m inutes. Some of the seed 
were treated as long as ten minutes without injuring the ger
mination. Where a portion of the general lot of seed taken 
from a field where there was considerable anthracnose were 
treated with sulphuric acid and a portion planted untreated, 
about as much disease developed on the progeny of the treat
ed as on that of the untreated seed. 

Virulence of Different Strains of the Anthracnose Fungus, 
—Glomorella Gossypii—We made inoculations during the sum
mer with five d ifferent strains of the fungus, one strain which 
had been grown in the laboratory during the year, one which 
was isolated from dead stalks of this year's crop in the field, 
one which was obtained from a diseased boll collected in the 
field in the fall of 1912 and kept dry in the laboratory until 
July, 1913, and two others isolated from diseased bolls in the 
field during the summer. The strains recently isolated pro.-
duced an abundance of disease, while the one which had been 
grown in the laboratory 011 culture media for a year produced 
very little infection. The one from the dead stalks produced 
no infection. These inoculations were made by spraying 
sterile water containing the spores on to bolls from five to ten 
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days old. With some of the less virulent strains, some inocu
lations were made by inserting the fungus into punctures 
made with a sterile needle. The variation in the amount of 
disease on the same varieties of cotton from year to year indi
cates that the virulence of the fungus might be an important 
factor in the amount of damage caused by the disease during 
a season. We are planning to carry on some work along this 
line another year. 

Survey of Anthracnose in the State This Season.—From 
what informaton we have been able to gather, the disease 
seems to be more prevalent in the State this season than ever 
before. It occurs in every county of the State and reports 
made by the County Demonstration Agents indicate that it 
has been very prevalent in al l of the counties. The "Half and 
Half" variety of c otton has been extensively grown again this 
season in spite of th e warning sent out from this office last fall 
and wherever it is grown, anthracnose is causing very serious 
loss. A small patch planted in t his cotton on the Experiment 
Station farm with seed sent by the originator himself is even 
worse diseased than last year. There has been a great de
mand this year from people who are suffering losses for some 
one to assist them in selecting disease free seed. We have 
been unable to do any of this, but have advised the County 
Demonstration Agents how such selections ought to be made 
and in many cases they have rendered valuable assistance. 
We have not been able to make an extensive survey of the 
amount of disease in the staple cottons this fall, but indica
tions are that there is almost as much disease this year as 
there was last. 

COTTON SHEDDING 

The work of cotton shedding has been continued along the 
same line as last year and, in addition, several new phases of 
the problem have been studied. Aside from accurate obser
vations and notes made on individual plants during the sea 
son in the field, a number of plants have been grown under 
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controlled conditions and data collected as to their require
ments, behaviour, etc. 

From data obtained in this way, we have been able to de
termine "the a mount of water it takes to produce a pound of 
seed cotton and the amount it takes to produce a pound of 
dry matter. The amount of water which it takes to produce 
a pound of s eed cotton seems to vary with the fertility of the 
soil. \\ here very fertile soil is used or where a large quantity 
of fertilizer is added, it seems to take only about half as 
much water to produce a pound of seed cotton as it does 
where a poor soil without fertilizer is used. The results of 
this one year's test in th is connection indicate that the amount 
of water taken to produce a pound of s eed cotton varies from 
about eighty to one hundred and twenty-five gallons, depend
ing upon the soil fertility, conditions, etc. 

The second year's results with irrigation bear out the first 
and indicate that where sufficient water is added to the soil 
during dry, hot spells, cotton shedding can be reduced to the 
minimum and practically prevented. This indicates that with 
us soil moisture is the important factor in cotton shedding. 
A large number of strains of cotton which have shown differ
ent percentages of shedding, when grown under practically 
the same conditions in the field, are being continued with the 
view of determining whether or not it is practical to breed 
strains of cotton which would shed less than normal. These 
results so far are not especially encouraging. 

We have also devoted considerable attention to leaf area 
as correlated with transpiration, shedding, and yield. We 
have accumulated masses of data along these various lines, 
but have not yet had time to work them up. It is possible 
that after we have had a chance to get all of our data tabu
lated, we might find it advisable to publish what we have as 
a preliminary report. 

COTTON AND COWPEA WILT WORK 

This work, which is being carried on in co-operation with the 
Bureau of Plant Industry of the National Department of Ag
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riculture, has been continued along the same line as hereto
fore. There was such a great demand for wilt resistant seed 
during the last winter and spring that it was almost imposs
ible to furnish seed to all who desired them. About one thous
and bushels of s eed were sold through this office and besides 
this, quantities were sold by the cooperative breeders them
selves. The information at hand indicates that there are 
about five thousand acres planted this year in seed grown by 
co-operative breeders. The breeding phase of this work looks 
especially promising at this time. Many of the progeny rows 
of l ast year have shown up remarkably well in increase plots 
this year and next season we expect to have large fields plant
ed in some of these excellent new strains. This work has 
only been under way for three seasons and we are just now 
getting where the results of the breeding work can be seen. 
That this work is being appreciated is evidenced by the great 
interest the farmers are taking in it and by the great demand 
for seed grown by these cooperative breeders. A number of 
new cooperative breeders have been taken on this year and 
the work has increased to such an extent that an assistant 
was needed to help carry on the field end of the work. Mr. 
J. L. Seal, of this year's class, has rendered efficient service 
in this connection. Mr. Watson continues to devote a good 
part of his time to assisting Mr. Gilbert, of the Bureau of 
Plant Industry, in breeding and hybridization work, looking 
toward the development of additional strains and varieties of 
wilt resistant cotton and cowpeas. The larger part of this 
work is being done at Florence and it is hoped that in the 
near future some of it can be transferred to the Pee Dee Sta
tion there. 

PATHOLOGICAL INSPECTION 

The end of the first year of the operation of the South Car
olina State Crop Pest Commission Act indicates that this Act 
is going to be of valuable assistance to us in checking the 
spread of cotton anthracnose. During the past year permits 
were issued from this office for the sale of twenty thousand 

f 
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bushels of c otton seed for planting purposes. The fact that a 
number of people have purchased seed during the past season 
without requiring that they be shipped according to law and 
have in this way secured badly diseased seed has convinced 
a great many of the necessity for such a law and there is ;  

every indication that in the future, we shall have the hearty 
cooperation of all the buyers of seed in the enforcement of 
this law. The transportation companies have expressed them
selves as being interested in the enforcement of the law and 
it is hoped that by the co-operation of all parties concerned, 
we will be able to prohibit the sale of diseased seed. The oth
er phases of the pathological inspection have been conducted 
along the same lines as heretofore and have been reported in 
the annual report of the Pathologist and Entomologist of 
the State Crop Pest Commission. 

PLANT DISEASE SURVEY 

I he plant disease survey has been conducted along the 
same lines as heretofore, special attention being given to the 
prevalence and destructiveness of some of the more common 
diseases. Several new diseases have also been reported dur
ing the year. All of the information gathered along this line 
is on file in the office of this Division. 

Respectfully submitted, 
H. W. BARRE, 

Botanist and Plant Pathologist. 

REPORT OF ENTOMOLOGIST 

Clemson College, S. C., Nov. 10, 1913 
Prof. J. N. Harper, Director, 

S. C. Experiment Station. 
Dear Sir:— 

I herewith submit my report for the work of the Division 
of Entomology for the fiscal year ending June 30, 1913. 
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Adams Fund 

There are two projects in progress under this fund, namely, 
project No. 2, the relation of temperature-moisture to insect 
activity; and project No. 16, t he slender wire-worm of cotton 
and corn. 

The work on temperature-moisture has been progressing 
under difficulties. The apparatus that has been under con
struction for over a year for the purpose of obtaining absolute 
records of both temperature and moisture, is not yet working 
satisfactorily. It is the writer's belief that after one or two 
defects have been corrected that it will serve the purpose and 
therefore it is expected to be in operation about December 
1st. Aside from this phase of the work several other phases 
have been carried on. The question of moisture in relation to 
hibernation of several species was investigated by means of 
an accurately standardized balance. A record of d aily weights 
was kept, beginning at a date previous to hibernation and con
tinued through the period of entering hibernation and also 
through the period of leaving hibernation. The conditions 
under which different species will hibernate vary greatly. The 
weight at hibernation was from 28%' in the squash bug, Anasa 
tristis, to 32% in the potato beetle, Leptinotarso decemlineata, 
lower than constant weight during activity prior to and after 
hibernation. These insects are very careful in selecting their 
hibernation quarters and their invariable habit of avoiding 
places containing a high percentage of moisture leads us to 
conclude that this reduction in weight is due merely to the 
elimination of moisture preparatory to hibernation. These 
same species are less resistant to low temperatures when in 
a moist environment. No individuals survive the low temper
atures of an icebox, 45 to 52 degrees F., when exposed to ice, 
owing to the saturation of the air. The same phenomena hold 
true in case of the eggs of Anasa tristis. Eggs kept in a cold 
water cage at 60 degrees F. hatch a larger percentage of 
nymphs in a shorter time than the same number of eggs of 
the same age kept in an incubator at 98 degrees F., there 
having been no provisions for humidifying the air in the in
cubator. 



22 

Further light was thrown on this question in our work with 
the little brown click beetle, Hortistonotus uhleri in the 
coast counties. Since the beginning of this investigation, it 
was known that the larvae are injurious only on barren up
lands. It appeared difficult to account for this, owing to the 
foregone conclusion that humus percentage was the only fac
tor at variance in the soil. Careful records of the past season 
on the temperature-moisture show that it is not a humus but 
a moisture factor. The larvae avoid moisture and occur main
ly on porous, lean, sandy uplands. They prefer soils that 
will not saturate at any time. A soil that can be worked im
mediately after several days of hard rain is a favorable breed-
ing ground for this pest. It is destructive on all soils that 
have a very porous subsoil. The lowlands, as well as uplands, 
heavy with humus, contain too high a percentage of soil 
moisture for this species. The total absence of the factor of 
parasitism and the almost total absence of predatory enemies 
makes this species a unique one to work with in connection 
with this problem. 

The habit of this species of .going down as deep as thirty 
inches into the soil during the winter will undoubtedly be ex
plained by the temperature-moisture factor. 

Similar work was done with the cotton root louse, Aphis 
maidiradicis, and its principal attendant ant, Lasius niger 
americana, but at this writing the records are not sufficiently 
interpreted to state results. These are being worked up now. 
The entire subject is complicated and far reaching and it will 
require years to clear it up. 

The report of Mr. H. C. Eagerton, who is in charge of the 
wire-worm work, is now being prepared for publication as a 
Station bulletin. 

Prof. W. A. Thomas, in charge of the cotton root louse 
work, is at present preparing his manuscript covering a period 
of over four years, and this will be submitted as a Station 
bulletin. 

Project No. 16 on the slender wir.e-worm, has been aggress
ively prosecuted, Mr. H. C. Eagerton being in charge of the 
investigation. It appears conclusive that owing to our meager 
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knowledge of this subject, as well as a complete absence of 
literature on the species in question, that our identification of 
the species as Horistonotus curiatus was premature. This 
subject has now been disentangled by getting the species lo
cated besides accomplishing excellent work on the life history 
and habits. The species involved in' this work are Horistono
tus uhleri, Monocrepidius vespertinus and Monocrepidius 
lividus. The first named is the cause of n early all the trouble, 
and the records show it to have an annual life cycle, the adults 
appearing in June and laying eggs during June, July and 
August. An important discovery by Mr. Eagerton is the 
habit of the full grown insects in avoiding packed or undis
turbed soil in laying their eggs. For example when the oats 
is cut and the land is left undisturbed until September 15th 
a cover crop can be sown and the land may be expected to be 
free from wire-worm the next spring. If on the other hand 
this land is plowed up after oats and cowpeas planted on the 
field, it will become heavily infested with wire-worm. Even 
a mule walking, during July or August, across a field a fter the 
oats has been cut, may have his tracts infested with wire-
worm. At present, therefore, our campaign consists of the 
incorporation of humus on wire-worm infested fields to raise 
the moisture content of the soil and the manipulation of a 
three force rotation during July and August. At present 
it amounts to a total abolition of the use of a cowpea crop 
following oats. 

Co-operative Work with the Bureau of Entomology 
The work on the cotton root louse has been continued at 

the Marion field laboratory with Mr. W. -A. Thomas in charge. 
This work has been in progress for a period of four years, 
consisting of field and laboratory work. During the year 1911 
the aphis was reared during thirty-eight consecutive genera
tions, extending over a period of twelve months, during 
which period no males appeared. The series was destroyed 
by the severe freeze in February and the second series was 
started, which at this writing has reached the fifty-eighth 
generation, no males having yet appeared. The principal 
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attendant ants are the common corn field ants and several 
species of minor importance. A long series of repellents was 
experimented with but none of them have any promise of 
success. A report of this will be made in a short time in 
bulletin form. 

Co-operative Experimental Work 

A series of co-operative fumigation experiments for corn 
insects in the granary was carried on. Carbon bisulphide 
was used at the rate varying from seven to ten pounds per 
hundred bushels. In these experiments much attention was 
given to crib tightness. This was easily accomplished by 
means of pasting old wall paper over cracks and the results 
in general were excellent. A large amount of fumigation with 
carbon bisulphide was done during the past fall and the re
sults vary directly as the tightness of the crip, percentage of 
moisture, and the temperature of the atmosphere. The best 
condition under which to fumigate is to tighten the crib, se
lect a warm day with temperature about 70 degrees, there 
being some advantage if t he day is sultry. 

Miscellaneous 

The work is in progress on citrus white fly, Aleyrodes 
citri. This work was organized owing to the attempts to 
grow the citrus fruits along our coast, and upon the assurance 
of cit izens that is is a very profitable industry. Work is being 
continued on the gloomy scale of maple. 
—Thanking you for your co-operation, I am 

Very truly yours, 
A. F. CONRADI, 

Entomologist. 
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REPORT OF CHEMIST 

Clemson College, S. C., Nov. 14, 1913. 
Prof. J. N. Harper, Director, 

S. C. Experiment Station. 
Dear Sir:— 

I respectfully submit the following report for the fiscal year 
ending June 30th, 1913. 

Work Under the Adams Act 

Project 4.—To determine if th e feeding of large amounts of 
cotton seed meal to cows produces any physiological or path
ological effects that would cause abortion (in co-operation 
with Division of Animal Husbandry). 

Three pens of two cows each have been in this experiment 
since June and it is planned to continue this work through 
one or more periods of gestation. Different rations are fed 
to each pen. A chemical analysis is made of a sample of 
urine from each cow once every two weeks. 

Project No. 5.—An experiment to determine the cause of 
cotton seed meal poisoning in hogs (in co-operation with the 
Division of Animal Husbandry). 

Our work on this problem shows that there is a great dif
ference in the toxicity of different meals. At present we arc 
seeking a highly toxic meal to check some of our past results. 

Project 12.—Some factors affecting the composition of 
cotton seed with special reference to the content, location in 
the seed, and form, of the phosphorus in the upland varieties 
of cotton. A study of methods of analysis was necessary he-
fore this work could be advantageously prosecuted. 

Project 17.—A study of the cause of the partial insolubility 
in water of potash salts when mixed with Thomas phosphate 
or basic slag. This work has been completed and presented 
for publication in bulletin form. The following is a synopsis 
of the results obtained: 

1.—When either muriate of potash or kainit is mixed with 
basic slag, a part of the potash soluble in water before mixing 
is rendered insoluble. 
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2.— This insolubility is due to the formation of a compound 
insoluble in water, but almost entirely soluble in hydrochloric 
acid of a Sp. Gr. of 1.115. 

3.—Some of this potash, as well as some other elements in 
the mixtures, is partially soluble in both citric acid and in 
ammonium citrate of Sp. Gr. of 1.09. 

4.—The other elements determined :silica, "ammonia pre
cipitate," and lime were more soluble in citric acid than in 

* amm onium citrate of Sp. Gr. 1.09; while, on the other hand, 
potash was more soluble in ammonium citrate solution. 

This is accounted for by a probable substitution of the an-
monium radicle (NH<) for potassium in the compound. 

5.—It is shown that there is no definite relation between 
any one of the elements soluble in citric acid or in ammonium 
citrate and the potash soluble in the same solvent. 

6.—It is a very tedious operation to separate the potash 
soluble in hydrochloric acid of 1.115 Sp. Gr. from the other ma
terials made soluble by the same solvent and precipitated bv 
means of ammonia. This can be accomplished only by using 
large dilutions and many precipitations. 

7.—Basing our work on the difficulty of separating the pot
ash present from the "ammonia precipitate," a study was 
made of the influence of the large "ammonia precipitate" al
ways present in the determination of potash in mixed ferti
lizers by our Official Method for solution. 

8.—The results of this investigation show that there are 
two partially compensating sources of error in our Official 
Methods of solution :— 

(a) The volume is decreased by the bulk of the precipi
tate in the flask, which would tend to increase the percentage 
of potash present. 

(b) The potash is decreased by occlusion of potash by 
the heavy precipitate formed on addition of a mmonia and am
monium oxalate. These two sources of error tend to balance 
to some extent. 

9.—It is impossible to wash out the potash occluded within 
the precipitate with hot water. 
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10.—The occluded potash can be separated to a certain ex
tent by repeatedly dissolving the precipitate in hydrochloric 
acid, diluting to a volume of about 400 cc., precipitating with 
ammonia and ammonium oxalate, and filtering to determine 
potash in the filtrates. 

11.—The use of pure salts in making the solutions shows 
that both iron and calcium phosphate, when precipitated with 
ammonia, occlude potash, and that a combination of the two 
is even more effective to produce occlusion. 

Fertilizer Tests 

The fertilizer field tests are being continued along the lines 
indicated in our last report. This work has been materially 
strengthened by the addition of 168 one-tenth acre plots at 
the Pee Dee Station. Some very interesting results have 
been obtained at Summerville and at C.lemson which will be 
presented in bulletin form at an early date. 

General Laboratory Work 

We have studied the lime content of T homas phosphate and 
find t hat the lime is slightly soluble in water but that the ma
terial continues to give up a small amount of lime each time 
that the washings are repeated. These washings have been 
made at intervals during a period of about one year. 

A considerable number of soil analyses have been made 
during the past year. In addition to the above work a con
siderable number of miscellaneous analyses have been made. 

Publications 

Bulletin No. 173, "Potash in Mixed Fertilizers." 
Circular No. 9, "Lime for South Carolina Soils." 

Farmers' Institutes 

About two weeks of the past year was devoted to institute 
work in the eastern section of the state. 

Very truly yours, 
T. E. KEITT, 

Chemist. 



Cleinson College, S. C., 
November 17, 1913. 

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

Dear Sir: 
1 beg to submit the following relative to experimental work 

being done by the Division of Animal Husbandry and Dairy
ing. Projects 4 and 5 are in co-operation with the Division 
of Chemistry of the Agricultural Experiment Station: 

Project No. 4: Physiological and Pathological effect of 
Feeding large Amounts of Cotton Seed Meal to Cows: 

This project was started prior to my taking charge of the 
work of this Division. Until the first day of May last, the 
plan of t his experiment was continued as last year, eight cows 
heing used in the experiment, four of which were fed cotton 
seed meal as a sole concentrate. We deemed it advisable to 
change the plan of p rocedure somewhat, and at the same time 
already indicated we selected six Jerseys for continuing the 
experiment. 1 hree of the aged cows that were included in the 
test prior to May first, were selected and in addition we se
lected three heifers. \\ ide, narrow and medium rations are 
being used with these animals,—cotton seed meal constituting 
the narrow and heavy ration, while a balanced ration is used 
as a check. 

Project No. 5: An Experiment to Determine the Cause of 
Cotton Seed Meal Poisoning in Hogs: 

I his p roject is also being considered. Naturally, the first 
problem involved is to test the toxicity of the cotton seed 
meal. On December 14, we selected four Tamworth pigs of 
the same litter for this test—feeding three on cotton seed 
meal and middlings, while the fourth was fed middlings 
alone, as a check. I he cotton seed meal fed constitutes up
land rneal in one case, l owland meal with a second, and Sea 
Island meal with a third, thus testing not only the toxicity 
of the meal, but the comparative degrees of toxicity, as well. 
On June 15, after a six months' trial with Tamworth hogs, 
we started a duplicate test with four Berkshire X Essex pigs. 

For several seasons this Division has been feeding the 



Mess Hall slops to pigs. This fact has suggested the impor
tance of ascertaining as near as possible the value of slops, 
as compared with corn and other hog feeds. On April 12, we 
selected nine Berkshire X Tamworth pigs of uniform size for 
slop feeding. These were divided into lots of three each and 
fed under specific conditions. This experiment lasted until 
the College closed down, at which time no slops were longer 
available. This experiment will be taken up again during this 
session. In conducting this experiment, we realize, of course, 
that slops are more or less variable in composition. However, 
we feel that we should be able to get sufficient data on the 
subject to give us at least a reasonable idea of the value of 
slops in pig feeding. This is a matter that should interest a 
large number of families over the State, whether they live on 
the farm or in the small towns, as many of them desire to raise 
at least a few hogs for home consumption. It seems evident 
that much economy is involved in this method of making use 
of the kitchen slops, etc. 

These experiments are now well under way, but not com
pleted and of c ourse no results can be reported at this writing. 

Experiments are also being made with hog pastures. Com
parisons are being made of the different suitable forage crops 
for this purpose. The grazing period, as well as the compara
tive value of these forages in pork production are being con
sidered. 

This Division has arranged to co-operate with the United 
States Department of Agriculture in live stock Demonstration 
work, and it is my desire and intention to inaugurate practic
al experiments in beef cattle production, as well as with other 
lines of live stock. I feel that this station should provide, 
as soon as possible, for experiments with beef cattle feeding, 
and parallel this work with the experimental breeding already 
provided for, and to be taken up as soon as funds are avail
able. 

Very sincerely, 
R. L. SHIELDS, 

Chief of Division of Animal 
Husbandry and Dairying. 
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Clemson College, S. C., 
November 21, 1913. 

Prof. J. N. Harper, Director, 
South Carolina Experiment Station, 

Clemson College, S. C. 
Dear Sir:— 

I have the honor to submit the Annual Report of the Div
ision of Agronomy of the South Carolina Experiment Station 
for the fiscal year ending June 30, 1913. 

I began work for the College in August 1912 and since that, 
time I have aided the Director with the agronomy work of 
the Station. Mr. F. G. Tarbox, Mr Frank T. Wilson, and Mr. 
Burns Gillison have also aided with the work. Mr. Frank T. 
Wilson began work for the College in September 1912 and 
resigned in June 1913. He rendered assistance in testing 
varieties of corn and also ear to row test with corn in 1913. 

No new lines of work were undertaken during the period 
covered by this report, but an earnest effort was made to 
have the work in progress go forward successfully. 

Work With Soils.—Good land is an important factor in 
profitable agriculture and it is also desirable to have cultivated 
land show a tendency to retain permanently a high pioductive 
power. Hence the importance of soil studies that have to do 
with its productive characters. No sort of soil management 
can keep soils productive if they be allowed to wash or erode 
very much and to prevent any serious erosion is of fundamen
tal importance. The soils being used by this Division are, 
as a rule, hilly and prone to serious erosion. The system of 
terracing and tillage in use prevents erosion to an unexpected 
degree, but if the run-off water was conducted into tiles at 
suitable intervals instead of permitting it to run over the sur
face from the top to the bottom of the slope, there would be 
appreciably less erosion and it doubtless would be made so 
efficient as to satisfy the demands for a permanent agricul
ture. Besides preventing erosion, these tile drains could be 
made to prevent the injury to crops on certain parts of the 
area where water sometimes remains too long for best results. 

In plowing each area between two terrace embankments, 
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each furrow slice is turned down hill and this, together with 
an appreciable movement of soil to the lower side of the area by 
the run-off water, results in bringing each area to a level or 
gentle slope and makes a deeper or more productive soil on 
the lower half, giving something of a stairstep effect to the 
surface 

in growing crops on these lands much dependence is put 
on the kind and amount of fertilizer used so that the word 
"fertility," when used in c onnection with these soils, must re
fer mainly to the amount of organic matter present, the me
chanical condition,, and the consequent water supply. The 
power of these soils to produce crops is very variable even 
when the same kinds and amounts of fertilizers are used. 
Besides the differences indicated above, each terrace area 
may contain both gray and red types of soil. All this varia
tion makes accurate tests along certain lines exceedingly dif
ficult, but does not interfere with the improvement of any of 
these areas. The improvement may vary in degree, and while 
the exact degree of improvement may not be easy to manage, 
its gene1a1, character is usually apparent. 

Some organic matter is plowed into the soils being used 
each year- -more on some areas than others. Where the most 
organic matter is. added, there the best crops grow. We 
might try and add some matter on some areas somewhat fast
er than has been the case. At least we may do so wherever 
it is feasible. As a rule there is not that vigorous growth 
of leguminous crops, when they occupy the land, that I like 
to see and that always indicates satisfactory conditions for 
other crops such as corn, cotton, wheat, etc. The legumes do 
not grow big enough. I hope we may find an easy and eco
nomical way to make cowpeas grow so as to have large, vigor
ous plants. Burr clover makes a vigorous growth. 

Fertilizers.—The Agronomy Division does not conduct the 
main fertilizer studies. It is in the habit of using a complete 
fertilizer, in fairly large quantity, under all crops with a top 
dressing of nitrate of soda when the crop has reached a cer
tain stage, usually a few weeks before the fruiting stage, but, 
in case of cotton, when about half the fruit has been set. 
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The Division, however, has made a number of tests with 
lime and on one plat finely ground raw rock phosphate is used 
as' the only source of phosphorus. Apparently the lime does 
not show any beneficial effects save with leguminous crops. 
Certainly the good effects of lime are not so great, nor so 
sure, nor so general as are those of phosphates and nitrates. 

The plat on which raw phosphate is used has not reached a 
point yet where the results may be regarded as good. It still 
lacks something. Cowpeas occupied this land this season and 
at no time did they have a vigorous appearance and when ma
ture the growth was too small to be regarded as satisfactory. 
We may have to put a light dressing of manure on this plat 
to give the legumes a proper start. 

Crop Studies.—Each year the Station has growing on its 
plats quite a number of crops, but only a few that have su
perior merit stand any chance of being extensively grown in 
the State. Cotton, tobacco, corn, and cowpeas are summer 
crops with very great outstanding merit. Oats and wheat 
occupy a similar position as winter season crops. For pasture 
purposes, Bermuda and Lespedeza take front rank and for hays, 
cowpeas and sorghum. These crops seem to be in a class by 
themselves. Vetch, burr clover, crimson clover, rye, barley, 
peanuts, soy beans, and alfalfa, all are crops with good quali
ties, but apparently they cannot compete with the other crops 
mentioned. 

Perhaps the function of rye, burr clover, and crimson clover 
is to serve as winter cover crops. 

A small plat of timothy and red clover has given such good 
results ifor hay as to deserve a trial, by the Station, on a 
much larger scale. The area was planted in 1910 and has 
given a good yield of hay for three years. The yield is at 
the rate of two to three tons per acre. Apparently timothy and 
red clover would, make a good hay proposition in the Pied
mont section. 

A variety of a wnless barley has been grown on a small scale 
for two or three years. It has outstanding merit as an early 
hay crop. We should grow this on a scale large enough to 
see what its relative value is as a forage crop. 
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Where existing conditions make its growth sure and easy, 
alfalfa is the best of hay crops. The Station has grown al
falfa for three or four years on quite small areas. It takes a 
good deal of fixing to make these soils grow it. We should 
endeavor to find its true place in the cropping systems of 
this State. 

Sudan grass, grown this year, is a hay plant with many 
good qualities. We should determine if it be better than any 
of the hay plants now generally grown. 

A large percent, of the many varieties of cotton has been 
grown on the Station grounds. Of the short staple kinds, 
Cook's Improved Big Boll will make as much money as any, 
though the fibre is not of the best quality. By selection, the 
fibre could be improved and the bolls made to average some
what larger. 

None of our varieties give a uniform progeny. As cotton 
does not cross so very much, it may be that much greater 
uniformity in varieties can be secured. 

The soils of this Division are not very good corn lands, 
though very fair yields may be had by the liberal use of fer
tilizers, especially nitrates. To accurately determine the rel
ative merits of varieties as to yield, is not easy on soils that 
vary far more than the varieties. The Station has grown 
many varieties of corn and the tests indicate some varieties 
to be better than others although variety differences 
in yields are small as a rule when compared with dif
ferences in yields due to soils. Mosby, perhaps, has as good 
yielding power as any other variety. Each variety consists 
of m any types and certainly it is desirable to separate these in 
order to have more uniformity in the corn grown. Many of 
our best yielding varieties are veritable mixtures. 

The project to determine the varieties best suited to the dif
ferent soil types of the State has been entirely in the hands 
of Mr. Tarbox. To determine this, he sent seeds of different 
varieties to farmers in different parts of t he State who agreed 
to plant them and send samples of the cotton grown and re
port yields obtained. The character and quality of the fibres 
in the samples received were determined. 
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The Director has had charge of the work in cotton breeding 
in so far as it relates to type and yield. Selections and stalk 
to row tests have been made. Blue Ribbon, a hybrid cotton, 
was used for the selections. Improvement may be noted in 
the size of the bolls, the characters of the fibres, and the man
ner of fruiting. Two or three acres of this cotton have been 
grown this year. 

For five years pollen from barren stalks of corn has been 
used to fertilize the pistils of fruitful stalks and the corn 
thus grown planted the following year to determine the in
fluence of such breeding on the tendency of the progeny to be 
barren. In comparison with this, other corn has been planted 
where both parents were both fruitful and prolific. 

The absence of any marked increase of barren stalks in the 
progeny where one parent was clearly inherently barren 
continues. 

Farm Management.—At the Agronomy Barns are ten head 
of mares and colts', all descended from a German Coach mare 
named Pat. The mares help with the farm work and doubt
less do enough to pay for their keep, but they are handled 
carefully and the work they do seems rather to be helpful in 
regularly raising healthy, well-formed colts than otherwise. 
It is a good demonstration and shows that proper work, with 
good attention, may even be rather beneficial to brood mares 
than hurtful. 

Progress 1913.—The present calendar appears to have been 
generally favorable to such crops as have been grown. The 
farm manager, Mr. Burns Gillison, thinks that the crops as 
a rule are unusually good, and, perhaps in some cases at least, 
setting a precedent for good average yield. The cotton is 
good, but too late. More stress should be laid on having the 
cotton earlier More early plowing and less late spring plow
ing might be all that was necessary to secure an earlier ma
turity. 

Respectfully, 
W. L. HUTCHINSON, 

Associate Agronomist. 
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