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LETTERS OF TRANSMITTAL. 

Clemson College, S. C., December 1, 1911. 

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

Dear Sir: I beg to submit herewith the Twenty-Fourth 
Annual Report of the South Carolina Agricultural Exper
iment Station,which in accordance with the law, must be 
submitted to the Governor on or before February 1,1912. 

Yours very truly, 
W. M. RIGGS, 

President. 

Clemson College, S. C., December 1, 1911. 

Hon. Coleman L. Blease, Governor of South Carolina. 

Sir : I have the honor to submit herewith the Twenty-
Fourth Annual Report of the South Carolina Experiment 
Station, in accordance with the requirements of an Act of 
Congress, approved March 2, 1887, for the establishment 
of Agricultural 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., Nov. 6, 1911. 

Dr. W. M. Riggs, President, Clemson College. 

Dear Sir: I have the honor of submitting herewith a brief 
report of the work of the South Carolina Experiment Station 
for the fiscal year ending June 30, 1911. 

Most of the experiments now under way are continua
tions of those planned a few years ago. 

The Station officers continue to have thousands of letters 
from farmers of the State asking detailed advice on nearly 
every subject connected with agriculture. This giving to the 
farmers at first hand the results of experiments conducted at 
our Station and elsewhere is one of the important features of 
our experimental work. That the information that we give 
in these lettets is valued is evidenced by hundreds of letters 
received from farmers expressing their appreciation. 

During the year nearly every member of the Station Staff 
has given assistance to the superintendent of the Extension 
Division in making addresses at various agricultural meetings 
held in different parts of the State. 

The Station made an exhibit at the State Fair which was 
viewed by thousands of people who took great interest in the 
exhibit which was of educational value. 

The Station continues to co-operate with the Department 
of Agriculture in a number of experiments, such as the test
ing of forage plants and leguminous crops in different sec
tions of the State, and in working out the life history of some 
of the most injurious cotton and corn insects ; in making a 
plant disease survey of the State ; in developing immune va
rieties of cotton to resist the cotton wilt disease. 

Idie mailing list of the Station is constantly growing. 
We have now about 18,000 names of farmers on our mailing 
list who receive all of the publications issued by the Station. 
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Some of the most important problems now being investi
gated are as follows : 

Experiments to determine the fertilizer requirements of 
upland soils of South Carolina for the various staple crops 
when grown in a number of different rotations. We have 
accumulated valuable data covering a period of about six 
years. We have found that potash, except in small quanti
ties, is not needed for the staple crops in the Piedmont sec
tion. Corn requires more potash than does cotton. In our 
rotation experiments we have found that a two-year rotation, 
that is, cotton with a winter cover crop, followed by corn 
with peas, is as effective in building up the soil as a three or 
four-year rotation. 

We have continued our experiments in developing new 
types of cotton. This breeding work has been along two 
lines: (i) To develop a high yielding, big boll variety: (2) 
to develop a long staple high yielding variety. Our long 
staple variety that we have developed at this College out-
yields all of the other long staple varieties grown in the State. 
It will now be our object to establish this variety and get as 
much of the seed grown as possible to be distributed to the 
farmers. To make comparisons, we have about fifty of the 
standard varieties of cotton under test. Our breeding work 
also includes selection for increasing yield, length and quality 
of fiber and the size of the boll, and general vigor of the 
plant. We have a number of varieties of cotton growing in 
practically every county of the State, and we find that the 
different types of soil require different varieties of cotton, as 
some varieties of cotton are better adapted to one type of soil 
than to others. 

We have continued our breeding work with corn and have 
been successful in increasing the uniformity of the ear and 
increasing the yield of grain. We have developed a splendid 
variety for ensilage. We have three other varieties that give 
splendid yields and will be in position to distribute several 
hundred bushels of corn throughout the State next spring. 

Our experiments with fertilizers containing various 
sources of amonia are being continued. A report on these 
will be made next spring. 



7 

During the past year we have accumulated data that 
showed that oats and wheat should be well fertil/zed in the 
fall and should receive no other fertilizers in the spring ex
cept a top dressing of nitrate of soda. Where we applied the 
same amount of fertilizer in the spring as in the fall we got 
only half the increase from check as we did from plots re
ceiving full application of fertilizer in the fall. 

We have completed five years' tests with various cover 
crops, and find that vetch and rye are the best. Vetch and 
rye should be turned under early in the spring when the ground 
is in good condition for plowing. 

In our experiments to determine the best grass to be used 
in holding terraced banks, we find that the Texas blue grass 
is best for this purpose on terraces with northern exposure, 
and Bermuda the best grass when the exposure is southern. 

We have just completed a four years' test of acid phos
phate in comparison with floats, and these tests show that acid 
phosphate gives far better results than floats. 

For four years the Station has conducted experiments to 
determine the effect of pollen from barren stalks on the yield 
of corn. While we do not find that the corn decreases in 
yield from year to year, we do find that the pollen from the 
barren stalks affects the position of the ear on the stalk. 

The Station is conducting elaborate experiments with 
grape culture, especially with the Rotundifolia type. These 
experiments cover methods of pruning, training the vines, 
and breeding new varieties, also the testing of about 125 va
rieties of bunch grapes. 

The experiments with asparagus have been most interest
ing. The male plants of asparagus produce 50 per cent, more 
stalks than do the female plants. The male plants also ap
pear to be more resistant to rust. 

The new variety of okra developed by Prof. Newman has 
been scattered broadcast throughout the State, and it is con
sidered the best variety ever planted. 

The Station continues work in trying to devise means of 
combatting pear blight. No definite remedy has been dis
covered, but the work thus far is promising. 

The horticultural experiments cover a broad field, such 
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as experiments with apples, peaches, and with a great variety 
of vegetables. 

The work along the line of plant diseases has been of a 
high order. Prof. Barre has continued his anthracnose inves
tigations, and he has found that this dreaded disease can be 
easily eradicated in one season by careful methods of selec
tion. Prof. Barre has devoted most of the year to the inves
tigation of this disease, and in devising methods of keeping 
sweet potatoes. Pie finds that the rot of sweet potatoes is 
due largely to various bacteria and fungus diseases that with 
little care can be avoided. 

The Station work along entomological lines has been 
confined largely to the cotton and corn root louse and corn 
wire-worm. These insects cause considerable damage in the 
State. Prof. Conradi has an assistant in Marion County de
voting all of his time to the study of the life history and meth
ods of control of these insects. During the year Prof. Con
radi has conducted experiments in Colleton County in work
ing out the life history of the cotton wire-worm, and he has 
run experiments in rotation, using repellents and cultural 
methods, There have been a number of miscellaneous insect 
outbreaks throughout the State, such as red spider and pine 
bark beetle, and these insects are receiving the attention of 
Prof. Conradi. He has co-operated with a great number of 
farmers in spraying their orchards, groves and shade trees, 
and a great deal of useful information has been given out by 
this method. His experiments in the State have saved thous
ands of dollars to the fruit growers during the last year. 

The chemist of the Station has obtained valuable data 
with the different forms of nitrogenous manures. He is also 
getting along splendidly with his work in determining the 
the cause of cotton seed meal poisoning. The Chemical Di
vision has about completed the work in which the Station has 
been engaged with the sweet potato. A full report of the 
sweet potato investigations will be issued soon as a bulletin. 
Prof. Keitt's investigation of the phosphoric acid content of 
soil has been the most complete work on this subject that has 
been done in the South. Prof. Keitt has made a great num
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ber of miscellaneous analyses of soils, etc., during the past 
year. 

The Animal Husbandry Division of the Station has con
tinued its study of the physiological efTect of feeding large 
amounts of cotton seed meal to dairy cattle. These experi
ments show conclusively that when dairy cattle are fed from 
6 to 8 pounds daily of cotton seed meal, through long peri
ods, that udder trouble and other physiological disturbances 
take place which are more or less injurious to the cow. The 
Station has built up a splendid herd of Berkshire hogs, and 
we now have a first class Jersey herd, although small. 

The following are some of the most important projects 
under the Adams Act being prosecuted by the Station : 

Investigation of the parasites of the intestinal tracts of 
ruminants. 

Experiments to determine the relation of temperature to 
insect activity. 

The cause and dissemination of contagious abortion in 
cattle. 

Physiological and pathological effects of feeding large 
amounts of cotton seed meal to cows. 

Experiments to determine the cause of cotton seed meal 
poisoning in hogs. 

A study to determine the relation that exists between soil 
types and the length of the fiber of cotton. 

Experiments to determine the effect of foreign pollen on 
the productiveness of the varieties of Rotundifolia grapes. 

A study of the life history of the fungus which causes an-
thracnose in cotton. 

Experiments to determine the relation that exists between 
the moisture evaporated by plants and the amount of nitrates 
in the soil. 

Experiments to determine the various factors affecting 
the composition of cotton seed with special reference to con
tent, location in the seed, and the form of phosphoric acid on 
upland varieties of cotton. 

Experiments to determine the influence of environment 
on heredity. 
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Experiments to determine the influence of excessively 
rich carbohydrate ration on the fecundity of sows. 

Experiments to determine the cause of the shedding- of 
cotton. 

Experiments to determine the cause of the partial insol
ubility in water of potash salts when mixed with basic slag-. 

The work of the Coast Station during the past year has 
progressed most satisfactorily. We have completed the drain
age of more than 100 acres and during the past year we had 
growing on this formerly wet, swampy land, magnificent 
crops. The yield of cotton was more than one bale per acre ; 
the oat yield more than fifty bushels ; and the corn yield av
eraged fifty bushels. The drainage system is working per
fectly and the health of the employees has been good. Large 
yields of hay and forage crops haye been obtained. We are 
now conducting experiments with various grasses, forage 
crops, fruits, vegetables, and a great number of fertilizer tests. 

The Station officers are conducting several hundred ex
periments with farmers in the State in determining the fertili
zer requirements of cotton on different types of soil, fertilizer 
experiments with corn, tobacco, oats, rotation experiments 
and variety tests of cotton, corn, sorghum, clover, cowpeas, 
wheat, sweet potatoes, millet, Irish potatoes, Kaffir corn, and 
various grasses. 

Very truly yours, 
(Signed) J. N. HARPER, 

Director. 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT 

STATION, IN ACCOUNT WITH THE UNITED 

STATES APPROPRIATIONS, 1910-1911. 

Debtor Hatch Adams 
Fund Fund 

To balance from appropriations for 1909-
1910 

Receipts from the Treasurer of the United 
States, as per appropriations for fis
cal year ended June 30, 1911, under 
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Hatch Fund Adams Fund 
acts of Congress approved March 2, 
1887 (Hatch Fund), and March 16, 
1906 (Adams Fund) $15,000.00 $14,900.00 

Credit Abstract 

By Salaries 1 8,033.33 7,266.67 
Labor 2 2,292.50 2,967.91 
Publications 3 786.58 
Postage and stationery 4 171.34 121.72 
Freight and express 5 184.15 47.34 
Heat, light, water and power ... 6 65.48 66.94 
Chemicals and laboratory sup

plies 7 188.53 270.48 
Seeds, plants and sundry sup

plies 8 385.37 354.52 
Fertilizers 9 370.11 341.12 
Feeding stuffs 10 756.75 822.89 
Library 11 223.89 401.79 
Tools, machinery and appliances 12 250.22 289.32 
Furniture and fixtures 13 183.02 8.00 
Scientific apparatus and speci

mens 14 6.85 185.59 
Live stock 15 304.00 1,300.52 
Traveling expenses 16 249.87 150.55 
Contingent expenses 17 2.00 
Buildings and land 18 546.01 304.64 
Balance 

Total $15,000.00 $14,900.00 

We, the undersigned, duly appointed Auditors of the 
Corporation, do hereby certify that we have examined the 
books and accounts of the Treasurer, South Carolina Experi
ment Station for the fiscal year ended June 30, 1911 ; 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 Treas
urer of the United States were $15,000 under the act of Con
gress of March 2, 1887, and $14,900 : 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 purposes set forth in the acts of Congress ap
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proved March 2, 1887, and March 16, 1906, and in accord
ance with the terms of said acts, respectively. 

(Signed) 

Attest: P. H. E. SLOAN, Custodian. 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT 
STATION, 1910-1911. 

(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 
appropriation, 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 ended June 30.) 

Debtor 
To balance on hand 

Receipts from other sources than the 
$4,236.67 

United States for the year ended 
June 30,1911 2,909.40 $7,146.07 

Credit 
By Salaries 

Labor 
Publications 
Postage and Stationery 
Freight and express 
Heat, light, water and power 
Chemicals and laboratory supplies 
Seeds, plants and sundry supplies 
Fertilizers 
Feeding stuffs 
Library 
Tools, machinery and appliances 
Furniture and fixtures 

$• 

448.61 
897.88 

29.62 
116.95 
. 41.45 

30.77 
251.16 
242.03 

3.27 
148.47 
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Scientific apparatus and specimens 
Live stock 
Traveling expenses... 
Contingent expenses 
Buildings and land... 

153.56 
44.75 
35.98 $2,444.50 

Balance $4,701.57 

REPORT OF HORTICULTURIST, 

Clemson College, S. C., Nov. 25, 1911. 

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

Dear Sir: I herewith submit the annual report of the Hor
ticultural Division of the South Carolina Experiment Station 
for the year ending June 30, 1911. 

The work of this division has progressed very satisfacto
rily during the past year. Practically all of the experiments 
reported in last year's annual report have been continued, 
and some new projects begun. The work of the Coast Sta
tion is now well under way, and many experiments with 
truck crops especially adapted to that section have been begun. 

Asparagus Experiments.—Our experiments in breeding 
asparagus in order to secure varieties immune to rust have 
been continued. The experiments in comparing the yield of 
male and female plants have also been continued. The record 
for the past season shows that the male plants have produced 
at least one-third more edible stalks than the female. An
other advantage in growing the male plants is that no seed
ling asparagus plants come up in the field, while in a field 
of female plants the seedlings become troublesome weeds. In 
the asparagus nursery this season we have found that we can 
easily determine the male from the female plants the first sea
son from seed. Where the plants were thinned out to five 
inches apart in the row, 90 per cent, of them produced flow
ers in the late summer. Where the plants were not thinned 
out but allowed to grow thickly in the rows, very few plants 
produced blossoms the first year. The male flowers being 
fully twice as large as the female, it is very easy to determine 
one from the other at a glance. If there is any doubt as to 



14 v 

whether a plant is male or female, it is very easy to deter
mine the difference accurately by a careful examination of the 
flowers with a hand microscope. The male flower has no 
pistil, while the female has no stamens. As the asparagus 
seedlings bloom late in the summer, they frequently do not 
form seed and it is therefore necessary to select the male plants 
before the tops are killed by frost, otherwise it would be im
possible to determine one from the other. If the plants are 
allowed to remain in the nursery row for two seasons, then 
the male plants can be easily determined, as all the female 
plants will be covered with red capsules containing seed, 
while none will be found on the male plants. One year old 
asparagus seedlings grown in the South are much larger than 
one year old Northern grown plants. This is due to the fact 
that our growing season is several months longer than the 
growing season in the North. Our experiments show that 
one year old asparagus seedlings grow off much better than 
two year old plants. At the end of the second year's growth 
the plants are so large that the check in transplanting is con
siderable. We, therefore, recommend the planting of one 
year old plants. The results of these experiments will be 
published as soon as the records can be completed. Our fer
tilizer experiments with asparagus will be continued. 

Okra.—Our breeeding experiments with okrawill be con
tinued another year. We have now on hand a large quantity 
of seed from a very prolific variety which we have obtained 
from breeding and careful selection over a long period of 
years, These seed will be distributed over the State this win. 
ter and next spring. Our experiments in pruning okra have 
also been continued and the results continue to be greatly in 
favor of the pruned plants, the yield per acre being much 
greater than where the plants were not pruned. 

Lettuce.—Our experiments in growing fall and winter let
tuce in the open ground have been continued, our object being 
to determine just what time the seed should be planted in the 
fall in order that the plants may become well established be
fore cold weather and yet form heads before spring. Our ex
periments show that lettuce seed planted in this section of 
the State between September i and October 15th, make con
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siderable growth before cold weather, and sometimes form 
small heads but not large enough for table use. In the spring 
when these plants begin to grow they immediately run to 
seed and are therefore of no value. When the seed are planted 
about November i the plants make very little growth before 
freezing weather, but stand the winter without being seriously 
injured by the cold. As soon as spring opens up the plants 
grow off readily and form large, compact heads, which will 
be ready for market at least six weeks before plants can be 
had from seed sown in the spring. 

Similar experiments along this same line have been car
ried on with beets, cabbage and onions. 

Onions.—Our experiments to determine the proper date 
for sowing onion seed in the field have been continued and our 
results along this line have been very gratifying. Onion seed 
sown early in September in the field frequently produce bulbs 
of considerable size before very cold weather. After the first 
severe freeze, the plants remain in a comparatively dormant 
condition until the warm weather of spring. They then grow 
off rapidly and those plants which form bulbs in the fall will 
run to seed immediately without the bulb growing any larger. 
Onion seeds sown in the open ground from the 15th of Octo
ber to the 1st of November make very little growth during the 
fall and early winter and are killed to the ground by the first 
severe freeze. In the early spring, however, the small plants 
grow off rapidly and produce large bulbs, maturing between 
April 15th and May 30th. The practice of growing onions 
from seed in hot beds and then transplanting to the field in 
the early spring is not to be recommended in the South. It 
is very expensive to transplant the young onions, and nothing 
is to be gained by it when the seed can be sown in the open 
ground and held over during the winter without injury from 
cold. We find that when the onion seed are sown in the field 
we are not troubled w/th grass or weeds to any extent as we 
have frost about the middle of October which' kills most of 
the troublesome grasses and weeds. This, in itself, is a great 
point in favor of sowing the seed in the fall rather than spring. 
The onions will become well established in the spring before 
the grass and weeds appear and may be cultivated easily with 
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the wheel plows. This does away with the expensive hand 
work which is always necessary when the seeds are sown in 
the spring. Our experiments along this line will be duplica
ted at the Coast Experiment Station. 

Rotundifolia Grapes.—Our breeding and pruning experi
ments with the Rotundifolia grapes have also been continued. 
During the last season although our results in crossing varie
ties of these grapes were very satisfactory, and we were very 
much disappointed by having the grapes stolen before they 
reached maturity, which resulted in almost a total loss of our 
work. The breeding experiments will be continued another 
season in a more remote section with the hope that the fruit 
will not be destroyed. The vines which we used last year 
were in a very public place, and the grapes were taken as fast 
as they ripened. Our pruning experiments were continued 
and the results published in Bulletin No. 132, verified. No 
new light has been thrown on this subject. 

Grapes.—We have also conducted experiments in breed
ing new varieties of grapes. This work will also be contin
ued. This season we fruited ninety-three varieties of grapes, 
many of them being new varieties that have not before been 
tested in our trial grounds. The following new varieties give 
promise of being exceedingly profitable for our State : Arma-
laga, Lucile, Last Rose and Du Tarque. The last named va
riety is a seedling of Brighton, originated by Mr. J. K. Young 
of Union, S. C. This is probably the most promising of all 
new grapes tested during the past few years. 

Our experiments with pollenizing the Lindley grape in 
order to make the bunches more compact, have been very 
encouraging. The past season, Lindley pollenized by Con
cord, produced bunches which were very compact indeed, in 
fact, so compact that one would not recognize them as the 
Lindley. This was first done by hand and later vines of Con
cord were planted adjacent to the Lindley and the branches 
intermingled. In this way the Lindley was well pollenized 
by the Concord pollen and the grapes set remarkably well. 
These experiments will be continued with other varieties. 

Gitrus Trifoliata.—Owing to the great interest which is 
being taken in this plant for hedge purposes, and owing to 
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the fact that they are very difficult ordinarily to grow from 
seed, we determined to conduct experiments in handling these 
seeds before planting. It seems to be necessary that these 
seed be stratified in sand in the early fall and kept in a cool, 
moist place during the winter and planted to the open ground 
between the first and fifteenth of April. Seed kept dry 
throughout the winter and then planted in the early spring 
will never give good results, and as a rule 75 to 90 per cent, 
of them will not germinate. In order to stratify the seed, 
first place one inch of moist sand in a box ; then spread the 
seed over the sand in a thin layer and cover with half an inch 
of sand. Then place another layer of seed, and continue this 
until all the seed have been stratified. The sand box should 
then be covered with moist bagging or spagnum moss in 
order to prevent its drying out. The box of seed should be 
stored in a cool place where the temperature will not drop 
below 30 degrees. In the spring the seed should be watched 
very carefully and as soon as they begin to sprout they should 
be planted immediately. The rows should be 18 inches apart 
and the seed planted 3 inches deep and very thick in the row. 
In a block of Citrus seedlings grown in the experiment 
grounds last season, we produced at the rate of 205,000 per 
acre. These plants average 18 inches high. This plant is 
now being used very extensively for hedge purposes. After 
four years, it makes an exceedingly strong hedge that will 
turn stock of any kind. It should be pruned at least once 
each season in order to make it compact, It does not produce 
suckers from the roots like the Osage orange, and is there
fore not objectionable on that account. When once estab
lished it makes a permanent screen or fence which will turn 
either man or beast. 

Pears.—Our experiments to control pear blight by cultu
ral methods have been continued. These experiments are to 
run over a period of ten years, The orchard now has just 
finished its third years' growth, and as yet no blight has ap
peared on any of the trees. Next season the trees will bloom 
freely and the probabilities are that by another year some in
teresting results may be expected. The variety orchard is 
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now of bearing age, the trees are free from blight and other
wise in good condition. 

• 
Peaches.—Our variety peach orchard has made good 

growth and the prospects for a good crop the coming season 
are very good. Our experiments in growing peaches on the 
northern, eastern and western slopes will be continued, and 
the coming season will very probably show some effects of 
the frost on the blossoms of the trees planted on these differ
ent exposures. 

Apples.—Our breeding experiments with apples have been 
continued. The variety orchard, which is composed largely 
of seeding apples originating in the South, has made very sat
isfactory growth, and a great many of the trees will bloom 
next season. Only a few of these varieties have been tested 
in this section before, most of them originated in the Blue 
Ridge Mountains and should be well adapted to this section 
of the State. 

Persimmons.—We have continued to collect scions of 
promising native persimmons, and have now quite a collection 
of varieties which ripen from the last of August to the first of 
December. Many of these varieties are large, trees very pro
ductive and the fruit of excellent quality. Two of the varie
ties ripen their fruit in November but hold on the trees well 
until late in winter. These two varieties seem to be especi
ally valuable. They will be propagated and tested in several 
sections of the State. The majority of the Japanese persim
mons were killed Ito the ground by cold in October, 1910. 
Most of them, however, have produced sprouts from the scion 
and have made a very nice growth this season. The indica
tions are that only a few of the standard varieties of Japanese 
persimmons will be hardy here. 

Work at Coast Station.—Our experiments at the Coast 
Station with all of the fruits and vegetables which seem to be 
well adapted to that section of the State will be continued. 
After these fruits and vegetables have been tested in a small 
way, they will be planted more extensively, but the first point 
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is to determine just what varieties and types are best adapted 
to the soil and climatic conditions of that section. 

Respectfully submitted, 
C. C. NEWMAN, 

Horticulturist. 

REPORT OF BOTANIST AND PLANT 

PATHOLOGIST. 

Clemson College, S. C., November 22, 1911. 

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

Dear Sir: I respectfully submit the following report of 
the Botanical Division of the Experiment Station for the fiscal 
year ending June 30, 1911. During the year the lines of inves
tigation previously reported have been continued. In addi
tion to these several new projects have been taken up. A 
summary of each phase of the work is given below: 

COTTON ANTHRACNOSE. 

The work with cotton anthracnose has been continued 
during the year and a report of the progress made with some 
of the important phases of the investigation is appended hereto 
as a separate article. It will be seen from the article that 
practically all of the points brought out earlier than in the in
vestigation have been substantiated by further investigations. 
The new points brought out in this year's work are as follows: 
The fungus which causes the disease does not seem to live for 
more than four or five months in the old diseased bolls and 
seed which are buried in the soil, but will remain alive for 
twelve months in bolls on stalks left standing in the field. 
This emphasizes the necessity of plowing the stalks under as 
soon as the cotton is picked in the fall. 

The spores and filaments of the fungus remain 'alive on 
the outside of the seed eight to nine months, long enough to 
cause disease on the seedlings when they come up in the spring. 
This indicates that it is not safe to gin cotton for seed on the 
same gin immediately aftar diseased cotton. 

Open locks in diseased bolls contain diseased seed. 
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Plants grown from seed from such locks showed an abundance 
of disease both on the seedling^ and on bolls of the mature 
plants. 

A method has been devised by which it is possible to de
tect the disease in the seed and to determine the per cent of 
the seed of any given samples which carry the disease. This 
will enable us to to test any sample of cotton seed and tell 
whether it is diseased with anthracnose. 

The breeding work for disease resistance is being contin
ued but is not in shape now for publication. The season's 
results give further evidence that the diseased can be eradi
cated in one year by seed selection and erop rotation. 

SWEET POTATO ROTS. 

So much of our time has been taken up with the cotton 
disease investigations that there has been little opportunity to 
push the plan outlined last year for a careful study of the cause 
of rots in sweet potatoes, but with the help of Mr. Gillison, 
the Farm Foreman, we have been able to conduct some exper
iments in storing potatoes. From results obtained during the 
past winter it seems that we will be able to keep potatoes 
either in the house or in banks through the winter with but 
little loss. A separate article on this phase of the work is 
appended. 

SEED TESTING. 

Co-operation with the Csmmissioner of Agriculiure, Com
merce and the Industries in the enforcement of the seed law 
was continued until May 15th of this year, when the work was 
discontinued on account of the withdrawal of the support of 
the Commissioner. During November and December, 1910, 
Mr. L. P. Byars, of this office, was appointed special inspec
tor to inspect the cotton fields of a number of prominent seed 
growers of the State and to take samples of cotton seed dis
eased with cotton anthracnose. Anthracnose was found in the 
majority of the samples of seed examined and the report of 
was made to the Commissioner with the suggestion that he 
take steps to prevent the sale of diseased seed. A number 
of samples of field and garden seeds were sent in by various 
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dealers, and have been tested during- the year. No inspectors 
have been sent out to collect samples on the open market; in 
fact no official samples have been taken at all since the law 
went into effect except the few collected by Mr. Byars while 
he was out last fall. Mr. W. B. Aull, Jr., who was employed 
to do the analytical work, performed his duties faithfully and 
well until his position was discontinued by Commissioner 
Watson on the 15th of May. Since that time Mr. Aull has 
been transferred to the Station staff and is now rendering very 
efficient service as laboratory assistant to this Division. It is 
disappointing to have this work discontinued just at the time 
we were getting in shape to make some headway with it. 
It seems to me that this work is sufficiently important to 
demand some recognition by the Station and by the College. At 
present it seems that there is no effort being made to enforce 
this law. Would it not be well for the station to take some 
steps to insure its enforcement ? This, it seems, might be 
done through some sort of co-operation with the State De
partment of Agriculture, or if su ch co-operation could not be 
secured, the law might be changed so as to give the Station 
the authority to enforce it. 

COTTON AND Cow PEA WILT WORK. 

This work which is being carried on in co-operation with 
the Bureau of Plant Industry of the National Department of 
Agriculture, was begun January 1st, 1911. Since that time 
we have been making every effort to get the work organized 
and under way. We were fortunate enough to secure the 
services of Mr. L. O. Watson for this work and the progress 
made this year has been largely due to his untiring efforts. 
We have secured the co-operation of one or more farmers in 
every County where wilt is causing serious loss, and these 
men are working with us in an effort to produce high grade 
seed of the varieties of cotton and cowpeas which are resist
ant to wilt and root-knot. The best available seed of the 
Dixie and Dillon varieties of cotton were furnished these co
operative breeders in the spring. These were planted on 
badly diseased land and the stalks that became diseased dur
ing the summer were pulled up and destroyed. During the 
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latter part of the season Mr. Watson went into the fields of 
the co-operative breeders and helped each of them to select 
from 25 to 50 of the best individual stalks for progeny row 
planting next year. The seed from the best of these stalks 
to row plantings next year will go to increase plots the fol
lowing year and from there to the general farm. We plan to 
keep this breeding work going indefinitely and hope by doing 
so to keep pure and improve the resistant strains which have 
been so successfully bred up by the Bureau of Plant Industry. 
Our co-operative breeders will have between two and three 
thousand bushels of resistant seed to sell at $1.00 per bushel 
this winter to other planters who need to plant resistant cotton 
and cowpeas. These diseases seem to be more wide spread 
than ever before and a conservative estimate of the loss in this 
State for this season is about one million dollars. When the 
plan we have under way is in full force there seems to be no 
reason why this annual loss might not be prevented. 

Through the influence of the Bureau of Plant Industry 
the hearty co-operation of the Office of Farm Demonstration 
Work and the Office of Farm Management of the United 
States Department of Agriculture, have been secured in this 
work. It is a very important work and I trust will continue 
to receive the hearty support given it this year. 

CO-OPERATIVE ORCHARD WORK. 

During the past spring and winter we have carried on ac
tual spraying operations in 15 orchards in different sections of 
the State and have visited and given special instructions for 
spraying in others. The experimental phase of the work has 
not yielded the results that we had hoped for because of the 
loss of the fruit this season from cold. In some sections, 
however, the fruit escaped the cold and has been sprayed 
throughout the season. Wherever this was the case we have 
secured some splendid results. We have been able to control 
both brown rot and scab of peach and plum by spraying with 
lime sulphur solution, and have controlled bitter rot and scab 
of apple by spraying with lime sulphur and Bordeaux Mix
ture. 

Mr. Byars, who has assisted with this work, has also 
done considerable orchard work of a general nature. He has 
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helped many of the orchardists with their pruning, and has, 
under the direction of the Entomologist, aided considerably 
in controlling the insect pests in these orchards. We have 
every reason to believe that the people with whom we have 
been co-operating in this work are highly pleased with the 
results obtained. It is hoped that with more favorable con
ditions next season a larger number of these experiments can 
be carried to successful completion. I know of no work which 
gives such striking results, or which when properly executed 
will do more good, or bring the people in closer touch with 
the College. 

Respectfullv submitted, 
H. W. BARRE, 

Botanist and Plant Pathologist. 

COTTON ANTHRACNOSE. 

REPORT OF PROGRESS. 

H. W. Barre. 

The cotton anthracnose investigation has been continu
ally in progress since the summer of 1908. The report of 
progress published in the annual report of the Station for 
1908-9 gave account of the work up to that time. A sum
mary of last season's work was given in the annual report for 
1909-10. It seems that it might be well to report here some 
phases of the investitigation carried on in 1909-10-11. 

During the past two seasons the majority of the time end 
attention has been devoted to the study of the habits of the 
fungus under field conditions and to experiments with dis
eased and disease-free seed. 

THE VITALITY OF THE FUNGUS IN THE FIELD. 

Results obtained during winter and spring of 1909 and 
reported in the annual report of that year indicated that the 
spores and filaments of Glomorella gossypii would not live 
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for more than 10 to n months in the old diseased bolls in the 
field. Rotation experiments conducted in igio-n bear out 
conclusions drawn from the studies of 1908-9. The land on 
which 35 to 40 per cent, of the cotton was destroyed by an-
thracnose in 1908 was plowed and planted in oats in the fall 
of that year. Cultures made from the diseased bolls from this 
field from time to time during the year showed that the fun
gus had lost its vitality by July 20th, 1909. The following 
spring, after the oats came off, the land was sown to peas. 
In the spring of 1910 this land was planted in cotton. For 
this planting, seed were used which were selected from healthy 
bolls and stalks from a field where 20 per cent, of the bolls 
were destroyed by anthracnose. On the 3-acre field where 
such seed were used no anthracnose at all showed up, either 
on the seedlings or on the bolls. About one-fourth of an 
acre in the same field was planted with seed of the same va
riety and taken from the same plot as the selected seed, but 
were not selected. Where such seed were used an average of 
20 per cent, of the bolls were destroyed by anthracnose. 
This is further evidence that where clean seed are used a one 
year's rotation will eliminate the disease. 

BURIED BOLLS. 

In order to determine under what conditions the fungus 
would live longest in the field, a number of badly diseased 
bolls were collected last November and buried in the soil in 
the field at various depths ranging from 2 to 8 inches. These 
bolls were taken up and examined from time to time during 
the winter. Cultures were made from these at two weeks' in
tervals beginning with January. After the middle of Febru
ary it was difficult to get cultures from these buried bolls and 
after the middle of March we could get none of the spores 
or filaments to grow. There seemed to be very little differ
ence in the vitality of the fungus at different depths below two 
inches. This point will be gone into more carefully this win
ter and spring. 

At the same time that these bolls were buried a number 
of badly diseased stalks were pulled up and carried and piled 
out at the edge of the field against the fence. Bolls were 
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taken from these and examined from time to time and cul
tures were made the same as with those placed in the soil. 
Up to September ist the fungus was found to be still alive in 
these bolls. 

The part of the field referred to above where the seed 
which were not selected were planted, and where the disease 
developed to the extent that 20 per cent, of the bolls were 
destroyed, was run over with a stalk chopper early in Novem
ber and then plowed about 10 inches deep. This turned under 
practically all the stalks and bolls. This land was then sown 
to crimson clover. In the spring the clover was turned under 
and the land was planted again in cotton. This time with the 
same variety as before but with seed which had been selected 
from the part of the field where there was no disease. This 
season there is no anthracnose in this part of the field. This 
taken together with the culture work on the vitality of the 
fungus, seems to indicate that we can get rid of the disease 
without rotation, provided we use seed which are free from 
the disease and the stalks and bolls are plowed under early in 
the winter. 

VITALITY OF THE FUNGUS IN THE SEED. 

During the fall and winter of 1909 numerous examina
tions and cultures were made from seed gathered during the 
falls of 1907 and 1908. At this time no seed were available 
which were known to be more than two years old, but from a 
study of the one and two year old seed it looked as though 
we might expect the fungus to remain alive in slightly dis
eased seed as long as the seed remained alive. In April, 1910, 
we planted in the field seed trom the badly diseased cotton of 
the 1908 crop. These seed were about 20 months old at the 
time they were planted. These were planted on land which 
had not been in cotton for 3 years. On the cotton grown 
fromrsuch seed the disease developed to considerable extent; 
about 10 per cent, of the bolls being diseased at the end of 
the season. Adjoining the rows on which these two year old 
seed were planted were 4 rows of the same variety of cotton 
planted from seed selected from- healthy bolls and stalks in 
October, 1909. On these no disease at all developed except 
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at two places where it seems to have spread from diseased 
stalks on adjoining- rows. 

During the past spring (1911) we have conducted a num
ber of germination tests of the same sample of seed which 
came from a badly diseased field in 1908, and in no case has 
anthracnose developed on the seedlings. Some of these seed 
were planted in the field again this year on land which had 
not been in cotton for two years. Several of the seedlings 
collected from this plot in June were found to be diseased, 
and later in the season two of the 330 stalks in the plot were 
found to contain diseased bolls. This would seem to indicate 
that there is still an occasional seed in this lot in which the 
fungus is still alive. It will be seen from these results that 
there was less than one per cent, of t he stalks diseased, and less 
than one percent of the bolls diseased on this cotton from 1908 
seed this season, while on cotton grown from the same seed 
last year 10 per cent, of the bolls were diseased. Three hun
dred seed from this lot were germinated in the laborarory in 
March and April, and the disease did not show up on a single 
one of these. This is further indication that the seed in this 
sample which still carry the disease are very rare. We have a 
quantity of diseased seed of known ages on hand now, and 
this point will be tested further during the coming season. 

THE VITALITY OF THE HYPHAE AND SPORES ON THE OUT

SIDE OF THE SEED. 

Tests have been made from time to time during the past 
year with a view of determining the length of the time the 
spores of the fungus will remain alive on the outside of the 
seed. Seed which were known to have come from diseased 
fields have been washed and the washings centrifuged accord
ing to method described later in this report, and hanging drop 
cultures containing the spores made from time to time. 1 he 
spores have been found to germinate in such cultures nine 
months after the seed were ginned. We have not been able 
to get them to germinate after a longer time than this. 

Twenty bolls, two to four days old, were inoculated 
on July 12th, with washings from a sample of diseased 
seed which were ginned in October of the previous year. 
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These seeds were washed with a small quantity of sterile 
distilled water. This water was deeanted off and sprayed 
011 to the young bowls with an atomizer. Microscopic 
examination of the water before the inoculations were 
made showed about 2,000 anthracnose spores to the 
drop. Of these 20 bolls two were destroyed at the end 
seven days, the other 18matured sufficiently to open, but 
seven of them were found to contain diseased lint and 
seed and 16 were diseased on the outside of the boll, 
two remained free from disease. This would indicate 
that the fungus had sufficient vitality at this time to 
cause infection when placed on 3'oung bolls in the field. 

Assuming that the cotton is ginned about the first of 
November it seems from these tests that the spores 011 
the outside of the seed remain alive long enough to cause 
disease 011 the seedlings when they come up in April or 
May. This indicates that seed cotton should not be gin
ned on the same gin immediately following diseased 
cotton. 

PROGENY OF SEED FROM OPEN BOLLS WHICH 

CONTAINED ONE OR MORE DISEASED LOCKS 

During the past year a careful study has been made 
of a number of diseased bolls which contained one or 
more badly diseased or compact locks. These bolls were 
brought in from the field and careful microscopic exami
nation was made of the boll walls and of the lint and 
seed in each. Each boll was given a number and careful 
records were kept of the results of the examinations. The 
open locks were examined separately and given a differ
ent number from the rest of the boll. The "a" numbers 
refer to the open locks and "d" after the number in the 
column means that disease was found on the lock. Ger
mination tests were made with a small number of seed 
from each boll in order to get some idea as to the number 
of these seed that were diseased. On the 20th of April a 
number of seed—10 where there were that many avail
able—were placed in test sterile tubes, to which a small 
amount of absorbent cotton and enough water to cover 
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the cotton, had been added, and placed for germination. 
As soon as the seed in each test tube started to germinate 
it was transferred to the soil in a three inch paper pot in 
the greenhouse. The seedlings were kept in the pots in 
the greenhouse for about three weeks and were trans-
fered to the field on May 16th. Each seed and each plant 
was kept separate from every other from the time the 
seed were placed in the test tubes for germination, only 
one seed being placed in each tube and one plant to each 
pot. The plants were put out in the field in four foot 
rows and were set four feet apart in the row. This was 
on land which had not been in cotton for four years. 

These plants were kept constantly under observation 
from the time the seed were placed for germination, and 
every plant that showed sign of disease was carefully ex
amined. Microscopic examinations were made of all 
plants that died and of all dead parts of those that lived. 

The following table gives the result of this work : 
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It will be seen from the above table that the majority 
of the seed from the compact badly diseased locks either 
failed to germinate or died before the\r were transplanted 
to the field. A large majority of seedlings which grew 
from such seed showed signs of the disease on their stems 
ond cotyledons, and disease bolls developed on every 
stalk which grew to maturity from such seed. 

It will also be seen from the table that the large ma
jority of the stalks from seed from the open loeks produced 
bolls which were diseased. There does not seem to be a 
great difference in the amount of disease on the progeny 
of the open locks on which no disease was found, and 
those upon which disease was found upon microscopic 
examination. All open locks from diseased bolls seemed 
to contain diseased seed. The highest per cent of disease 
was found on the stalks grown from the seed from the 
open locks which were so badly diseased that spores and 
hvphae of the fungus were readily found upon micro
scopic examination. The table shows that bolls which 
showed no sign at all of disease but which grew by the 
side of diseased bolls on the same branch may carry dis
eased seed. Fewer of the seedlings from seed from such 
bolls were diseased but the per cent of disease was almost 
as high as on the progeny of the open locks from defi
nitely diseased bolls. 

GETTING RID OF THE DISEASE BY S EED SELECTION. 

During the fall of 1909 we went into the field where 
anthracnose had destrot-ed about 20% of the bolls and 
selected cotton seed from the healthy bolls and stalks 
from three varieties of cotton (Cook, Columbia and Blue-
Ribbon). These seed were planted in the spring of 1910 
on land which cotton had been left off of for one year. In 
every case where such seed were planted only an occas
ional diseased boll developed. There was less than 1-10 
of 1% of the bolls diseased in the 4 acres planted in these 
seed. 

Seed of the same varieties and from the same field 
which were not selected but were taken from diseased 
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stalks and bolls, as well as from healthy ones, were 
planted in the same field adjoining the portion planted 
with healthy seed. On the area planted with such seed 
20% of the bolls were destroyed by anthracnose. During 
fall of 1910 cotton for seed for this season (1911) was 
picked from parts of the field where there was no disease. 
These seed were planted back on the same land this sea
son and no disease developed. 

This method of eradicating the disease has been re
commended to farmers throughout the State who have 
suffered loss from enthracnose, and a number of letters 
have been received from farmers in different sections of 
the State stating that they have entirely eliminated the 
disease from their places by this method. 

INOCULATIONS. 

During July and August of the past season a number 
of inoculations were made on bolls of various ages in the 
field with a view of securing additional data relative to 
the method and time of infection of the bolls. These bolls 
were tagged on the day that the flowers opened and the 
age of the boll dates from that time. 

The following table gives the results obtained from 
these inoculations. 
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These inoculations, with the exception of 20 bolls in
oculated on the 12th day of July, were made from pure 
cultures of the fungus and special precautions were taken 
to see that no bacteria were present. A number of the 
bolls on which the disease developed were brought in to 
the laboratory and examined. No organism other than 
Glomorella gossypii was found in the newly infected areas -
or in the advancing diseased areas, and this fungus was 
readily isolated from such areas in pure culture. In order 
to further ascertain whether there might be other organ
isms associated with Glomorella gossypii in the cause of 
this disease, a number of isolations were made from the 
early stage of the disease on bolls which were infected 
by natural means. We found that where the proper pre
cautions were taken no other fungi or bacteria developed 
in the cultures made from such areas. 

It will be seen from the above table that a relatively 
small number of the inoculated bolls were destroyed by 
the disease. The weather conditions at the time of the 
inoculations probably had something to do with this. 
That the fungus remained alive, however, and caused dis
ease on the hull of the boll in the majority of the cases is 
shown by the fact that 87.7 % of the inoculated bolls were 
diseased on the outside. 

It will also be seen from the table that the fungus 
gained entrance in to 41.6 % of the bolls andcaused disease 
on the seed and lint. Many of these bolls matured and 
opened, showing little sign of the disease, except for an 
occasional diseased spot on the hull. In the majority of 
cases where the seed and lint were found diseased, how
ever, the bolls were not opened out wide and the lint was 
compact and slightly discolored. Seed from a number of 
these bolls which matured in this manner will be planted 
next season with a view of determining the amount of 
disease that will appear on the plants which develop from 
them. 

PREVALENCE OF THE DISEASE IN THE STATE. 

Anthracnose seems to have been wide spread again 
this season and has caused extensive losses in every sec
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tion of the State. It was especially destructive in the 
North Eastern section of the State. Onefarm visited near 
Chester showed a loss of from 20 to 30% on 25 acres. 
Two different farms in the vacinity of Chesterfield showed 
an average of 40 to 50% loss in 60 and 70 acre fields. 
Near Cheraw one farm of over 800 acres showed an 
average of about 10% of the bolls diseased on the entire 
farm. In the vicinity of Florence a number of farms 
were badly diseased. At several places between Tim-
monsville and Lamar the disease was especially bad. On 
one farm in this vucinitv 6 acres of Triumph cotton was 
so badly diseased that 60% of the bolls failed to open. 
On the 20 farms visited this season careful estimates were 
made of the loss caused by the disease. On these 20 
farms, including about 1800 acres in cotton careful esti
mate shows that anthraenose caused more than $10,000 
loss. We have no way of getting accurate data as to the 
total loss in the State this season, but from the number 
and the severet;y of the cases which have come to our at
tention it seems that a conservative estimate of the loss 
this season would be at least one million dollars. 

A study of the history of the disease on the farms 
visited this season indicates that it was brought on prac
tically every one of these farms through seed. In many 
cases the variety which had brought the disease on to the 
farm had been continued for several years witout any 
effort having been made to get rid of the disease. In such 
cases the disease has become more severe from year to 
year and has each year spread on to sections of the farms 
which were previously free from it. 

The disease has been observed this season on several 
varieties which had been previously considered exception
ally free from it. On one farm near Cheraw, a field of 
Cleveland Big Boll was found to be badly diseased. This 
was the first time a bad case of anthraenose had been ob
served on this variety. One case is reported from near 
Sumter where 10% of the crop of Tool was destroyed. 
At Chester, Hope's Mexican Big Boll was found very 
badly diseased. The worst diseased fields visited this 
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season were thoseplanted in Brown's No. 1. This variety 
was badly diseased wherever planted. Blue Ribbon, Tri
umph, and practically all of the upland long staple va
rieties continue to suffer from attacks of the disease. 
From observations made thus far it seems that all varie
ties of cotton are subject to anthracnose. It would be 
well for every planter to keep this in mind and to take 
precautions to keep the disease out of his cotton. 

THE DETECTION OF ANTHRACNOSE IN 
COTTON SEED. 

H. W. BAKRE AN D W. B. AULL, JR. 

From the work done at the South Carolina Experi
ment Station during past three years it has been found 
that anthracnose lives through the winter in the seed, and 
that this disease is thus being spread by the planting of 
diseased seed. Microscopic examination of diseased locks 
of cotton shows not only the filiaments of anthracnose 
in the seed but also the filiaments of anthracnose in the 
filiaments and spores in the lint and on the fuzz that re
mains on the seed after the cotton is ginned. 

In the seed law of South Carolina there is a clause 
prohibiting the sale of any seed which carry communica
ble diseases. It is reported that the loss due to anthrac
nose alone in this State last year was four million dollars. 
When we consider what this loss means to the farmer the 
value of an accurate method for the detection of anthrac
nose in the seed becomes evident. This work was under
taken with the view of determining some method which 
would be rapid as well as accurate. The results of the 
investigation are given below. 

THE CENTRIFUGE METHOD. 

Having found the anthracnose spores on the fuzz of 
the seed, the problem resolved itself into the collecting of 
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those spores and counting them. To do this we resorted 
to the Centrifuge Method used by Prof. Bolley and others. 
The following method was devised : 300 seed were placed 
in a sterile glass flask with 100 c. c. of sterile distilled 
water. The flask was shaken thoroughly for ten minutes, 
thus washing the spores off of the seed. Ten c. c. of the 
washings were placed in each of the two sterilized centri
fuge tubes and the centrifuge was run for ten minutes at 
1000 revolutions per minute. The spores, with other 
suspended matter were thrown down to the bottom of 
the tubes. With the aid of a sterilized pipette, some of 
the sediment in the bottom of the tube was obtained. 
Two drops of this sediment were mounted on a glass 
slide, using a 7-8 inch square cover glass and micro
scopic examination was made. Knowing the area of the 
cover glass, and also that of the field of the 1-6 inch ob
jective, it was an easy matter to calculate the number of 
spores in two drops of the sediment. Three or four de
terminations were made and the average was taken. 
When from three to four determinatious on one sample 
were made, the time required varied from forty-five min
utes to one hour, depending on the amount of anthrac-
nose present. This method of course did not give the 
total number of anthracnose spores present in the sample 
because only the number in two drops of the sediment 
was counted. To get the total number the following 
change was made in the method : After centrifuging 10 
c. c of the washings, the top 6 c. c were pipetted off. The 
other 4 c. c were shaken up well and two drops mounted 
and the spores counted as before. The number in the 4 
c. c. was calculated, which corresponded to 10 c. c. of the 
washings. The total number of spores on the 300 seed 
was obtained by multiplying this result by 10 and the 
number per seed by dividing this last result by 300. The 
pipetting off of the top 6 c. c. after the washings had 
been centrifuged did not alter the result because all of 
the spores had been thrown down to the bottom. Actual 
miscropic examination of the top 6 c. c. of the centrifuged 
washings did not show the presence of any spores. 

Spores of a number of other fungi such as Fusarium, 
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Aspergillus, Cladosporium and others were found in prac
tically all of the samples examined. The spores of these 
and of others which were found from time to time differed 
in size and shape from anthraenose spores so that there 
was little trouble in distinguishing between them. Cul
tures made from the washings from time to time enabled 
us to keep a line on the fungi to which certain kinds of 
spores belonged. 

This proved to be a very accurate method for deter
mining the amount of anthraenose on the outside of the 
seed, but of course gave no index as to the amount of 
disease which would develop when such seed were germi
nated. It has been found in the work here that where 
the disease is in the seed it always shows up on the seed
lings when these seed are germinated. In order then to 
check up the centrifuge results we resorted to the germi
nation of the seed and a study of the resulting seedlings. 

GERMINATION ME THODS 

The first method tried was the ordinary one using blotters 
and cloths. The seed were placed between the folds and 
kept moist but not Wet. The temperature was controlled by 
a thermo-regulator on the germinator. Although good ger
minations were obtained by the method, the chance of diseased 
seedlings contaminating those not diseased was too great and 
this method was discarded. 

In order to eliminate the possibility of contamination Petri 
dishes were tried. A piece of blotter the size of the dish was 
placed in each and the dishes were sterilized in the hot air 
sterilizer at 150 degrees C. After cooling, one seed was placed 
in each dish, the blotter was moistened with distilled sterile 
water and the dishes stacked in the germinator. The per 
cent germination by this method was not very high due prob
ably to the lack of uniformity of moisture around the seed. 
A change was made in the method by using two pieces of 
blotter in each dish, one below the seed and one above. Fair
ly good germinations were obtained by this method, but it 
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was found that the seed in germinating often pushed the cov
er off t he dishes. In such case the chance for contamination 
was not as great as when blotters and cloths were used, still 
the seedlings were exposed to the atmosphere of the germi-
nator and were liable to become contaminated by spores which 
might be present in the germinator from previous germina
tions. Hence this method was discarded. 

Test tubes were next tried. 'Water was placed in the bot
tom, then a cotton plug was pushed in until the water just 
covered it and the tube was plugged with cotton at the top. 
These tubes were then sterilized in the auto-clave under 20 
pounds pressure. After cooling, one seed was placed in each 
tube, the tubes were placed in a wire basket and set in the 
germinator. 'The disease, when present, began to show up in 
from 4 to 6 days on the stems and cotyledons of the seedlings. 
Each seedling was examined microscopically. This method 
avoided the chance of contamination, but the per cent of ger
mination was not so high as in the former method. 

A number of methods were tried with view of getting a 
high per cent germination under sterile conditions. The fol
lowing method, which proved very successful in e^ery way, 
was finally adopted:—blotting paper was cut up into pieces 
about one centimeter square, and enough of these pieces were 
placed in the bottom of a tdst tube to form a layer about 1-2 
inch deep. The pieces of blotter were wet with distilled wa
ter and pressed down gently with a stirring rod. The tubes 
were plugged with absorbent cotton and sterilized in the auto
clave for twenty minutes under 20 pounds pressure. More 
pieces of blotter were cut, placed in crystallization dish, and 
sterilized in the hot air sterilizer for twenty minutes at 150 de
grees C. Atfer the tubes had been sterilized and had cooled, 
one seed Avas placed in each tube with a pair of sterilized 
forceps. From 8 to 10 pieces of the sterilized blotter were 
dropped on top of each seed before the tube was plugged. 1 he 
tubes were then placed in a basket and set in the germinator. 
Fifty seed were used for each test. In from 4 to 6 days, the 
anthracnose showed up well on the diseased seedlings. Each 
seedling was examined under the miscroscope, precaution be
ing taken to use only sterile needles, slides, cover glasses and 
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sterile distilled water. "With this method a higher per cent 
germination was obtained than with any other. As the seed 
were germinated under absolutely sterile conditions any dis
ease showing up must of course have come from diseased 
seed. 

The following table shows the differences in germination 
and the differences in the amount of disease of these samples 
when germinated by t he foregoing methods: 

«  U  t - g  U 4 )  O  < a  e i < u - 3 a > . " t D c o r ;  
JZ "S 3 "" "§ a S a »rt ° 
3 * SEEDBED n &|| GJ 

a  o  6 . 2  S  U  g  £  |  a S  
CO % A H -4 Q < 8 PS 

IO 4 Blotters. 5o 20-30 65-25 64.98 12 
IO i Cloths. 5o 20-25 72.00 58.33 12 
IO 4 Cotton Plug-Test Tubes. 50 25-30 57.00 70.50 11 
IO 9 Pieces of blotter above 5o 27-35 76.22 62.71 9 

and below seed in Test 
62.71 

Tubes. 
IO I Pieces of blotter below 5o 27-35 44.00 No. 30 

seed in Test Tubes. Exam, 
made 

30 

35 3 Blotters. 5o 30-33 66.66 51-33 8 
35 I Cloths. 5o 30 67.00 54.00 9 
35 2 Blotters below seed in 5o 30 60.00 14.00 10 

Petri Dishes. 
14.00 

35 2 Cotton Plug-Test Tubes. 5o 30 51.00 9.00 7 
35 2 Pieces of blotter below 5o 26-33 78.00 9.00 9 

and above seed in Test 
9.00 

Tubes. 
45 3 Blotters. 5o 30-35 92.66 56.00 7 
45 I One blotter below and 

one above seed in Petri 
Dishes. 

50 30-33 88.00 54-oo 6 

45 4 Cotton Plug-Test Tubes. 5o 30 13-50 48.00 10 
45 11 Pieces of blotter below 

and above seed in Test 
Tubes. 

50 28-36 87.27 46.54 10 
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An examination of the above table shows that sample Num
ber 10 when germinated in test tubes using piece of blotter 
above and below theseedgaveanaverage vbg cf srd vbg vbgkk 
above and below the seed gave an average germination of 
76.22 p er cent which is 4.22 per ceht higher than where cloth 
was used, 10.97 per cent higher than where blotters were used, 
and 19.22 per cent than where test tubes with cotton plugs 
were used. The per cent disease is also 2.27 per cent lower 
than where blotters were used, and 7.79 per cent lower than 
where tubes with cotton plugs were used, but 4.38 per cent 
higher than where cloths were used. 

In sample 35 the test tubes using blotters also gave the high
est per cent germination and the lowest per cent disease. The 
use of blotters and cloths for germination in this sample show 
very forcibly the possibility of contamination among the seed
lings. 

In sample 45 the blotters gave the highest per cent germina
tion and also showed the highest per cent disease, while the 
test tubes using blotters gave the lowest per cent disease 
as in sample 35, although in this sample the difference is not 
so great. 

It is quite an interesting fact that sample 10 germinated an 
average of 76.22 when pieces of blotter werd used in the bot
tom and a few pieces were placed on top of each seed, yet 
when the pieces of blotter were left off of the top of the seed, 
this same sample under the same conditions, showed a germi
nation of only 44 per cent. 

As the test tube method using pieces of blotters above and 
below th e seed gave as high per cent germination as the other 
methods and at the same time eliminated all chance of c ontami
nation we have decided to use it exclusively in all disease seed 
work. 

There is still one big factor to be considered. Thp ques
tion arises, will the field conditions bear out the laboratory 
tests? Twenty samples of the same seed worked on in the 
laboratory were planted in the field last spring on land that 
had not been in cotton for three years. These tests are not 
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yet complete. The total number of bolls and the number dis
eased on each stalk will be counted. From these data the per 
cent disease will be calculated. 

SWEET POTATO ROTS. 

METHODS OF PR EVENTING. 

H. W. Barre. 

This work with sweet potatoes has been continued this sea
son along somewhat the same lines as heretofore. Having 
found that blackrot and stem-rot were both causing serious 
trouble in potatoes in storage, measures were taken last sea
son to secure potatoes for storage which were free from disease. 
The potatoes which were bedded were affected with black-rot 
—slips were planted from these early in the season. As soon 
as the vines on these plants were long enough these were used 
to make cuttings for planting the balance of the field. When 
the potatoes were harvested on November 7th, those grown 
from the slips were found to be badly affected with black rot 
while the ones grown from vines were free from disease. One 
bin in the potato house was filled with diseased potatoes and 
two bins were filled with potatoes grown from vines and were 
free from the disease. These bins hold about 25 bushels. An 
oil stove was kept burning in the house all the time during 
the first two weeks and both of the windows left open all of 
the time except when the nights were cold. This kept the 
temperature between 65 and 80 degrees, and allowed plenty 
of ventilation. By this means the excessive moisture was 
driven out of the potatoes. The end of the two weeks the 
house was closed up and the temperature allowed to go down 
to between 50 and 60 degrees and we t ried to keep it at this 
during the winter. Several times during January, however, 
the temperature went down to 45 degrees. 

There was a freeze on the 30th of October, while these po
tatoes were still in the field and when they were dug a Week 



50 

later it was found that a great many of the potatoes that 
were near the surface of the eoil had been frozen. Wfe tr ied 
to discard all that had been injured by the freeze but it was 
impossible to detect those that had been slightly frozen. About 
a month after the potatoes were stored an occasional one 
was found affected with the soft rot. Rhizopus was easily 
isolated from these. In practically every case of this rot, 
however, the trouble started on the large end of the potatoe 
—the end nearest the surface during the freeze before they 
were gathered. The rot did not seem to make much head
way, however, and it looked as though it was unable to at
tack the potatoes which had not been injured by the freeze. 
During January and February the black rot and the nectria 
rot were found to be making considerable headway on the bin 
bushels that were rotten. Bin Number 2, which had been fill-
filled with the diseased potatoes. Little of this was found 
in the bin filled with healthy potatoes. 

On March 14th, the potatoes in those bins were sorted out 
and measured. Bin Number I, which contained the diseased 
potatoes, measured out 12 bushels of sound potatoes and 8 
ed with the potatoes grown from vines and were free from 
disease were sorted and measured at the same time. Bin 
Number 2 contained 18 bushels of sound and two bushels of 
rotten potatoes, and Bin Number 3 contained 20 bushels 
sound, and 2 1-2 bushels rotten. The majority of those that 
rotted in Bin Numbers 2 and 3 were completely destroyed and 
gave evidence of having rotted from soft rot. The majority 
of those that rotted in Bin Number 1 were found to be a ffect
ed with nectria rot and with black rot. Some of these were 
found affected also with Rhizopus and Penicillium. From 
these results it seems that had it not been for the freeze in Oc
tober which caught the potatoes in the field we would have 
had no trouble in keeping them. In spite of this we lost only 
10 per cent of those that were free from disease when they 
were put in storage, while 40 per cent of those which were 
diseased when stored were destroyed. The fact that the soft 
rot did not eeem to be able to nfake any headway except on 
the injured potatoes even where those that were destroyed by 
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the rot were surrounded by healthy ones is very much to the 
credit of this method of storing. 

At the time the potatoes were harvested about 45 bushels 
were stored in three banks. Banks Numbers 1 and 2 were 
filled with potatoes grown from vines and which were appar
ently free from disease while bank Number 3 was filled with 
tfu>se grown from slips and were badly affected with black 
rot. The banks were made in the usual way. The surface 
of the ground was leveled off a nd covered with about 6 in ches 
of pine straw, a box m ade out of 6 i nch boards and with num
erous two inch holes bored in it was placed on end in the cen
ter of the bank and the potatoes were piled up around the 
box. Corn stalks were placed next to the potatoes, these 
were covered with straw, and then the dirt was put on. At 
the time the banks were made only a small quantity of soil, 
a layer about 2 inches thick, was placed over the straw. Six
teen days later on the approach of colder weather the banks 
were covered with about 5 inches of soil. The boxes in the 
middle of the banks were kept open during warm days but 
were closed at night and during the cold days. Thermometers 
were kept in these banks and were read three times daily, at 7 
o'clock in the morning, at noon, and at 7 o'clock in the even
ing. The temperature varied in these banks from 48 to 66 de
grees F during the winter but never varied more than 5 de
grees in one day. 

These banks were opened on the 26th, of March, and the 
potatoes sorted and measured. Bank Number 1 contained 12 
bushels of sound and 11-4 bushels of rotten potatoes, while 
in bank Number 2 there were 10 bushels sound and one rot
ten, and in bank Number 3, 9 bushels were sound and 6 rot
ten—all potatoes that show'ed any rot at all were classed as 
rotten. 

It will be seen that the proportion of rotten to sound pota
toes here is about the same as in the house. From these re
sults it seems that it is safe to store potatoes in banks in this 
climate provided they are free from disease when put up 
and the banks are properly made, 
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REPORT OF ENTOMOLOGIST. 

Clemson College, S. C., Nov. '29th, 191 1. 

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

Dear Sir: I herewith submit the report of the Division of 
Entomology of the South Carolina Experiment Station, for 
the fiscal ye ar ending -June 30th, 1911. 

For convenience the work is reported under the following 
sections: 

Organization. 
Correspondence. 
Work under the Hatch Fund. 
Work under the Adams Fund. 
Cooperative Experimental Field Work. 
Miscellaneous Investigations. 

ORGANIZATION. 

By action of the Board of Trustees on March 12th, 1911, 
the Entomologist was placed in charge of all the Entomologi
cal w ork of the College and Station, including the work of the 
State Entomologist. This combination makes every member 
of the staff available for experimental and research work 
aside from the regular College and Entomological duties. Mr. 
W. A. Thomas, formerly in charge of the Entomological In
spection work, preferred to take charge of a research prob
lem in the Station and accepted the newly created position of 
Assistant Entomologist. Mr. Thomas is in charge of the in
sect field laboratory at Marion, which was established for the 
purpose of investigating the Entomology of the Eastern por
tion of the State. Mr. J. A. Dew, who served this Division 
as Student Assistant during the year, was elected assistant 
Entomologist at the July meeting of the Board, and is now 
in charge of the insect field laboratory at Sniders, which was 
.established for the purpose of investigating the Entomology 
of the Southern portion of the State. The object and work 
of the field laboratories is explained in another part of this 
report. 

Prof. W. P. Gee was called from the University of Wiscon
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sin to the position of Assistant Professor of Entomology and 
Assistant State Entomologist. Prof. Gee is a graduate of this 
College, in the class of 1908, and since graduation has pursued 
very aggressively and very creditably fellowship work in the 
Universities of South Carolina and Wisconsin. Mr. Gee 
comes to us not only eminently prepared for teaching and 
State entomological work, but fresh from the modern labora
tories he is a most valuable member of our research work. 
He has taken charge of o ne of the Station projects. 

The gentlemen on the Entomologist's staff, since their 
appointment, have seryed with signal ability and fidelity; they 
love their work and the outlook of the Division has never 
before been so encouraging. 

CORRESPONDENCE. .. 

The correspondence has greatly increased over previous 
years, and this phase of the work receives most careful at
tention; every letter receives personal consideration and 
thought. Many of the inquiries coming to our attention are 
of su ch a nature that no immediate relief can be given and the 
remedy must wait until the proper time has arrived. In or
der to enable the Division to render the best possible service 
a reminder system is operated by means of which the troubles 
can be fol lowed up and advice sent to the various correspond
ents periodically when the proper time for action arrives. 

Miscellaneous troubles that cannot be handled under work 
already organized are recorded by the Stenographer in a re
minder file maintained for that purpose. When, however, 
the trouble can be classified under work already in progress, 
the case is filed in the Entomologist's office and handled when 
the field work is carried to the section of the State from which 
the case was reported. An example of the first is the boll worm. 
This may be reported in June when nothing can be done, but 
the case is filed and information sent in September when 
the time for action is approaching. An example of the latter 
is the San Jose scale; owing to the extensive cooperative ex
perimental work such inquiries are classified with the sched
ules in the office and direct assistance is given when the winter 
work is carried to that section of the State. 
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WORK UNDER HATC H ACT. 

The limited appropriations from the Hatch fund were utiliz
ed for purchasing and equipping spray pumps to be used 
in cooperative experimental orchard work which is carried 
on by funds appropriated from! another source. This Divi
sion, has, at present, 14 fully equipped barrel pumps repre
senting the best type manufactured and which are used in this 
work. The object and methods of th e work is explained under 
—"Cooperative Experimental Field Wlork," in another part 
of this report. 

WORK UN DER THE AD AMS ACT. 
There were two projects pursued under the Adams fund 

during the past year: 
1. The investigation of Strongyloid parasites in the diges

tive tract of ruminants. 
2. The relation of temperature and moisture to insect 

activity. 
A third project recently approved is at present being or

ganized at the insect field laboratory at Sniders in Colleton 
County. It is project Number 16, "A study of the cotton and 
corn Wire Worm, Horistonotus curiatus, Say." 
Project 1.: 

The investigation of Strongyloid parasites in the di
gestive tract of ruminants, has been continued mainly 
in the form of pasture observations and the conclusions coin
cide with those reported in Bulletin Number 137 and in the 
22nd, annual report of the Experiment Station. The control 
methods recommended are entirely practical for the Piedmont 
sections, but a further study of the pasture rotation \ lethods 
applicable to the low-lands of the State, wiil be made. The 
specifice cause of the disease has not been determined, and 
this phase of the problem is requiring our attention at the 
present time, and requires a careful anatomical study of the 
parasites as well as a careful study of the blood contents of 
the host. The laboratory has been equipped for the purpose 
of pursuing this phase of the investigation. 
Project 2: 

The relation of temperature and moisture to insect activity, 
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has been continued throughout the year. A large amount of 
data has been accumulated, the work having been begun with 
species that could be easily observed in all stages of develop
ment; the American tent caterpillar, Malacasoma Americana, 
and the Squash bugs, Anas a tristis, and Anasa armiger, and 
the Harlequin cabbage bug, Murgantia histrionica, furnish 
abundant material in this locality. A preliminary report of 
the American tent caterpillar was published in bulletin Num
ber 158 of this Station, and a current report of the work on 
the squash bug is now in preparation and will be published as 
a Station bulletin by Air. J. A. Dew, of this Division. The 
details of the tent caterpillar work during the last season were 
in charge of Mr. C. B. Faris, a Senior student of this Divi
sion. Prof. Gee and C. B. Faris conducted investigations on 
the Harlequin bug, an incidentally on the potato beetle. Un
der this same project Prof. W. P. Gee has undertaken a de
tailed investigation of the corn weevil, Calandra oryzae, 
which is so destructive to stored corn and other stored grain 
in our Southern agriculture. This investigation has already 
been pla nned and is now in progress. 

When interpreting the rcords of the work so far carried out, 
it was impossible to account for the variations in phenomena 
in the same and among the different species studied. It 
would appear superficial to conclude that every species is gov
erned by its own distinct laws. The variations could not be 
successfully attributed to hereditary tendencies, and the rec
ords so far would indicate that the moisture factor so little 
understood caused the bias. Preparations were begun for de
termining the value of both moisture and temperature factors. 
While it is a comparatively easy matter to control temperature 
with first-class thermostats and electrical heating attachments, 
the problem of moisture control is more complicated. While 
we have standardized apparatus with which accurate reading 
of moisture is possible yet the writer knows of no equipment 
that will accurately and automatically control the moisture 
over long periods of time. An apparatus intended to serve 
this purpose is now in process of construction. A room lo
cated in the basement of the Agricultural Hall has been in
sulated and in this the apparatus will be operated. It will 
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answer only for medium and high temperatures. The ob
ject of this project is to discover some definite laws that govern 
the seasonal occurrence of insects. Our knowledge of the 
fundamental laws of economic Entomology is very limited, and 
while in some cases we seem t o be able to Explain certain phe
nomena through parasitism or through the agency of preda* 
eeous insects, yet these natural enemies are subject to the same 
laws as the host, and we a re, therefore, required to go deeper 
than w'e have attempted to heretofore. The< w riter is fully 
aware that the subject is a most complex one, but with our pre
sent facility we fee l warranted in undertaking it. 
Project 16. 

A Biological Study of the Slender Wire Worm, H oristono-
tus Curiatus, was continued during the year in cooperation 
with the section of Southern Field crop insects of the Bureau 
of Entomology and the Division of Chemistry and entomology 
of this Station. Mr. W. A. Thomas of this Division, was in 
charge of the Entomological and Cultural phases of the prob
lem while Prof. T. E. Keitt directed the work on the commer
cial fertilizers and lime and stable manure. A current report 
of progress was issued in bulletin 155 of this Station. So far 
this insect seems to confine its work to the Coast and near-
coast Counties, occurring in most destructive numbers over 
about 16 square miles in Colleton County. Though this spe
cies has been described many years ago this is the first re
port of i njury in American Agriculture that we are aware of. 
As there are a number of species in Southern Agriculture that 
spend the greater portion of their lives underground, and as 
these other species could be observed incidentally in con
nection with the work on this Wire worm the problem was 
planned and presented for approval as an Adams project. 
Since the approval of this project the work has been enlarged 
by the establishment of an insect field laboratory at Sniders, 
and in the heart of the wire worm territory, with Mr. J. A. 
Dew in charge. The object of the problem is fully outlined 
in the original project. 

CO-OPERATIVE E XPERIMENTAL FIEL D WORK. 

This work was prosecuted with Hatch funds supplemented 
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by appropriations from State funds. The work was continued 
along the following lines: 
Field Crop Insects. 

The cotton and corn root louse, Aphis-Maidi-radicis, togeth
er with several undetermined species is conducted from the 
Marion insect laboratory cooperatively with "the section of 
field crop insects" of th e United States Bureau of Entomology. 
A record of progress is now in preparation and will be issued 
as a Station bulletin as soon as the manuscript is completed. 
This insect is most seriously destructive mainly in the Pee 
Dee section. Although occurring in the Piedmont section and 
the costal sands it does comparatively little damage. Mr. 
Thomas ,in charge of this problem, incidentally made obser
vations along other lines. 

During the past year a study was made of the life history of 
the Southern corn root worm, observations having been car
ried on in several sections of the state. The life history work 
suggests a safety date for planting corn to avoid serious in 
jury from this pest. These records are at present being com
piled and will be issued as a Station bulltin this fall. The 
plan there proposed will be carrid out on a large scale in 
several sections of the State during the next season. 

The Black Corn Bill bug, Sphenophorus maidis, is a most 
injurious corn pest principally in Marion, Dillon, Marlboro, 
and Chesterfield Counties. In appearance this species is 
very unlike the bill-bug occurring in the Southern part of 
the State, which is Sphenophorus callosus. The identification 
of this species was made through the courtesy of Dr. Howard, 
Chief of the Bureau of Entomology, by Dr. Chittenden. The 
life history was carefully studied by Mr. Thomas in the field 
and these records are at present being prepared to be issued 
as a Station bulletin in a short time. 

SHADE TREE INSECTS. 

Attention of the Division was frequently called to two 
notorious shade tree pests infesting principally the Maple 
trees of the State. These insects are the Cottony maple scale, 
Pulvinaria imumerabilis, and the Gloomy scale, Ckrysom-
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•iphalus ten ebricosus. Experimental spraying work was car 
ried on against these pests in several sections of the , State 
Summer sprays of caustic potash whale oil soap at the rate 
of 1 to 4 were applied and were beneficial against the Cottony 
maple scale. Winter sprays were given as follows: Lime 
sulphur wash in December, intended to control the Gloomy 
scale, while an application of Kerosene mulsion varying from 
15 to 25 per cent was applied in the spring with a view of 
controlling the Cottony maple scale. While the Lime sul
phur wash controlled the Gloomy scale satisfactorily it had 
no effect on the cottony maple scale, and the kerosene emul
sions applied had no appreciable effect. The work on the cot
tony maple scale will therefore be continued throughout this 
winter for the purpose of discovering the most effective rem
edy for this section. 

ORCHARD S PRAYS. 

This work was prosecuted cooperatively between the Divi
sions of Entomology and Plant Pathology. The cooperative 
experiments were located in different localities throughout the 
Piedmont section and as far South as the latitude of Columbia. 
Eight spray pumps of the Entomological Division were utiliz
ed in prosecuting this work and this enabled us to make a 
comparative test of the various types of barrel sprayers as to 
their efficiency, as well as their adaptability to our terraced 
and level orchards of t he State. The object of this Division in 
carrying out this work was to test the efficiency of the va
rious commercial Lime sulphur washes as winter sprays, as 
well as the various brands of arsenate of lead as summer 
sprays. Experiments were conducted as to the amount and 
time of spraying together with amount of spray material ne
cessary and the cost of operation. The work was preceded by 
pruning operations in the various orchards as well as such 
measures as were necessary—to bring these orchards in good 
condition, as the orchards selected were intended to be used 
consecutive years until definite conclusions can be reached. 
Owing to the abnormalv dry season of 1911, it appears best 
not to judge the records of this season, but to continue the ex
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periments during next season with a view of making a full 
report of the work. 

MISCELLANEOUS I NVESTIGATIONS. 

Besides the regular problems undertaken by this Division, 
miscellaneous investigations are carried on incidentally. The 
important insect attacking the fig in thin State is the Purple 
scale, Lepidosaplies heckii. It completely covers the bark of 
the trees causing them to die. Little advantage has beetn, 
gained in the past by the application of winter sprays as it 
appears impossible to get a spray sufficiently penetrating to do 
the insect any serious damage. Owing probably to the very 
dry season of 1911 the hatching was most irregular and no 
satisfactory results were obtained. Preparations are made, 
therefore, for the purpose of carrying out fumigation tests 
this winter in one or two of the orchards for the purpose of 
determining whether this insect can be reached during the 
dormant season with Hydrocyanic acid gas. 

An interesting experiment was made on the premises of 
Mr. P. G. Feaster, Buckhead, S. C., for controlling Craw Fish 
in a spring. These crustaceans had directed their channels 
through the floor of the spring and drained the water away. 
The spring furnished water supply by means of a hydraulic 
ram to a mill as well as to the premises. A gallon of Phinotas 
Oil, manufactured by the Phinotas Chemical Co., New York, 
was shipped to Mr. Feaster who had it very intelligently ap
plied according to directions and reported on June 1st, as 
follows: "It gives me pleasure to report that the application 
of the oil you sent me l ast fall has been successful. My man 
reports the presence of many dead craw-fish, and the present 
flow is much greater than during a less severe drouth last sum
mer. The man also says he thinks the water might have been 
used about two weeks after the application of the oil. This is 
a great astisfaction as the crawfish had threatened to make 
useless the ram and pipe installed at considerable expense." 

One of the features of the work of his Division during the 
past year is the establishment of the Field laboratories; one 
at Marion, the other at Sniders. These laboratories enable 
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us, first—to render quicker and more efficient service to the 
people in the sections in which these laboratories are located. 
Second—they enable the Entomologist in charge to specialize 
more closely on conditions and to study the insects in their 
native habitats, where heretofore the specimens had to be 
transferred to the laboratories at Clemson. This was unsatis
factory and inconvenient besides giving us results that were 
made ambiguous owing to the abnormal conditions in which 
the insects are compelled to develop. The work so far car
ried on at the Marion insect field laboratory makes it appar
ent that the best results in economic Entomology are secured 
not by artificial insectary methods, but by studying the pests 
in the fields where outbreaks occur. The Marion laboratory 
has already proved the wisdom of this departure, and both 
of these laboratories are rapidly growing in efficiency. 

We are fortunate in having these laboratories in charge of 
men who, by their work and application here at Clemson, have 
proven themselves, and the writer is convinced that they will 
enable us to render much more efficient service to the people 
than we have been able to render before, funds being the 
same. Where it was necessary heretofore to travel across the 
State of South Carolina to investigate outbreaks in the South
ern and Eastern sections of the State these gentlemen are 
always at hand and investigations can be made quickly and at 
much less expense. We are enabled to convert technical re
sults into practical recommendations much quicker than we 
wTere able to do by operating directly from here. 

The writjer wishes to express his appreciation for your 
kindly interest and support in this work. 

Respectfully submitted, 
A. F. CONRADI, 

Entomologist. 

REPORT OF CHEMIST. 

Clemson College, S. C., Nov. 11, 1911. 
Prof. J. N. Harper, Director, S. C. Agricultural Experiment 

Station. 
Dear Sir: I respectfully submit the following report of the 
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Chemical Division of the Station for the year ending June 30, 
1911. 

We have made satisfactory progress in our investigation 
work under the Adams Fund. Most attention has been given 
to the problems relative to the toxicity of cottonseed meal. 
Considerable time has been devoted to "A Study of the Cause 
of the Seeming Partial Insolubility of Potash Salts whem 
Mixed with Basic Slag." The object of this investigation is to 
determine whether it is a fault of our present methods of 
analysis or a chemical reaction that takes place on mixing. 
The writer made this discovery when analyzing a number of 
home mixtures that had been prepared under his supervision. 

The Sweet Potato Investigation has been completed, for the 
present, and the data is now being prepared to be published 
in bulletin form. No att empt will be m ade to breed for high 
starch content until the industry assumes some proportions. 
Jf the industry ever warrants this, we expect to take up hill 
to row breeding for high starch content. This can be carried 
out by determining the starch content of the hills and carry
ing over the vines from the most productive and highest starch 
yielding hills in the green-house. The objections to other 
methods are that the seed are rarely ever obtained and that 
there is no absolute certainty about preserving the roots. 

The Chemist has planned and has charge of some field work, 
both at Clemson and at the Coast Station, on the availabilities 
of the sources of ammonia. This work is the outgrowth of the 
work on the "Relative Availabilities of Certain Animal 
Sources of Nitrogen." It is our intention to enlarge the scope 
of this work during the coming year. The Director has as
sured us of his hearty co-operation in this matter. 

Some attention has been given to a study of the methods 
for determining phosphoric acid in basic slag. The use of 
this material, as a source of phosphorus, has assumed rather 
iarge proportions in this State and some accurate information 
both as to the availability of the phosphorus and the lime con
tained is highly necessary. 'We are carrying this work on 
both in the field and in the laboratory. 



62 

PUBLICATION. 

This division has issued two bulletins this year: "The For
mation of Sugars and Starch in the Sweet Potato" and "A 
Chemical Study of Certain Sandhill Soils of South Carolina." 
In addition we have issue] s everal press bulletins on subjects 
of interest to the farmers. 

FARMERS' INST ITUTE WORK. 

During the past year, the Chemist has enjoyed unusual op
portunities to study the agriculture of the State in various 
sections, having been out on Farmers' Institute "work for about 
seven weeks. The counties visited were: Colleton, Charles
ton, Bamberg, Georgetown, Wdliamsburg, Clarendon, Dor
chester, Orangeburg, Calhoun, Richland, Laurens, Cherokee, 
York, Union, and Greenville. 

CO-OPERATIVE W ORK. 

The Chemist, in connection with the Entomologist, is engag
ed in co-operative work in Colleton County. 
CO-OPERATIVE WORK WITH ASSOCIATION OF OFFICIAL AGRI-

CULTURAL C HEMISTS. 

The Chemist co-operated with the referee on insecticides in 
trying out methods for analyses of insecticides. 

Respectfully submitted, 
T. E. KEITT, 

Chemist. 

REPORT OF ANIMAL HUSBANDMAN. 

Clemson College, S. C., Dec . 1, 11)11. 
Prof. J. N. Harper, Director, S. C., Experiment Station. 

Dear Sir: I respectfully submit herewith rdport of the Di
vision of Animal Husbandry jand D airying for the year end
ing June 30th, 1911. 

The study of the effects of cotton seed meal on dairy cat-
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tie and hogs is being continued as previously outlined. The 
results obtained so f ar would not justify any definite conclu
sions. The cows fed exclusively on cotton seel meal for the 
grain ration for the past year, have all calved and been bred 
again, and are apparently in a healthy, normal condition. 

One of the most important lines of work carried on by this 
division is the feeding of beef cattle. This branch of agricul
ture has already become a very important one. Last year 
about 7,000 head of cattle were imported and fattened on 185 
farms in the State, and the object of our experiments is to as
sist in developing this industry. For this purpose three car 
loads of beef cattle were purchased and are hieing fed on dif
ferent rations with the view of determining the most economi
cal methods of fattening cattle on the feeds available in the 
State. At the close of the experiments, farmers of the State 
who are interested in this line of work, will be invited to visit 
the Station and see for themselves the results of the different 
systems of feeding. The results will also be reported in de
tail. The fertilizer obtained vail be used in crop experiments. 
The records of the yield per acre will be kept in order to learn, 
if possible, the amount of money cattle feeders may be able to 
lose on a ccount of unfavorable markets and still find it profit
able to feed. 

As dairying and hog raising have nroved to be the most 
profitable lines of animal husbandry for the a.verage farmer 
in the State, extensive experiments are being carried on 
with the view of developing this branch of farming and to de
termine the amount of milk and pork per acre that can he ob
tained from the crops easily grown in the State and also the-
amount of milk and pork per acre per year from the differ
ent crop rotations. These studies also involve the all-import
ant factor of soil fertility and lessening the cost of producing 
the staple crops and animal products. 

The new dairy building and dairy barn and hog pens re
cently completed provide excellent facilities for carrying on 
the work. One of the greatest needs at present is good fences 
and better pastures. T would also recommend the establish
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ment of a well equipped poultry plant with a competent man 
in charge as a branch of this division. 

Respectfully, 
A. SMITH, 

Animal Husbandman. 

REPORT OF SECRETARY AND LIBRARIAN. 

Clemson College, S. C., Dec. 1, 1911. 

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

Dear Sir: I herewith submit a report of some of the work 
that has been done in the office of the Secretary of the South 
Carolina Experiment Station during the fiscal year just closed. 
June 30th, 1911. The amount of work has been multiplied 
many times within the past decade. 

The appreciation in which the Experiment Station bulle
tins, is held becomes more manifest with each succeeding 
year. This office has become a repository of much valuable 
information, which is not so readily accessible elsewhere in 
its present shape, as is shown by the ever increasing demand 
for our publications, not only within our own borders, but 
outside,—from the Atlantic to the Pacific and from the Lakes 
to the Gulf. The rapid development of a sentiment favorable 
to the extension of agricultural features of instruction in all 
rural communities, has also largely increased the demand for 
the bulletins of this office. 

During the past fiscal year this Station has issued six bul
letins and one annual report. These contain in the aggregate 
207 pages. The bulletins were distributed in an edition of 
102,000 copies. They represent scientific discussions on the 
questions of ''Corn and Cotton Wire Worm," "Permanent 
Lawns for the South," "A Chemist Study of Certain Sand
hill Soils of South Carolina," "The Apple Tree Tent Caterpil
lar," "The Formation of Sugars and Starch in the Sweet Po
tato," and the "Analysis of Commercial Fertilizers." 

In addition to the above, a leaflet of four pages containing 
the analyses of commercial fertilizers, was published at the 
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C ollege and mailed from this office weekly for thirty conse
cutive weeks in editions of 16,000 each. This was a guarantee 
to the farmers of safety against the use of fraudulent fer
tilizers. 

The number of bulletins, including fertilizer leaflets, press 
Bulletins, etc., amounted to 582,000 copies that were mailed 
from this office. 

In the past year there was a material increase in the num
ber of accessions to the mailing list. There were approximate
ly 3,000 new names added. 

The library of the Experiment Station receives the best 
attention available for the work at present, and as a result 
it is growing in influence, in special interest, and in geherai 
usefulness. 

Very truly yours, 
JNO. N. HOOK, 

Secretary and Librarian. 


