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THIRTY-SIXTH ANNUAL REPORT OF THE 
SOUTH CAROLINA EXPERIMENT 

STATION 

During the past few years we have been gradually changing from a 
one-crop system to a diversified system of agriculture. Many factors 
have contributed to these changes thus far, and there are certain addi
tional factors each year which serve to direct the trend of our progress. 
There are, of course, certain fundamental policies and general practices 
which are good for all time and are but little affected by changing con
ditions. On the other hand, the margin of profit is so small and there 
are so many factors which go to determine the profit or loss in the pro
duction of many of our crops and products that variation in any of the 
more important of these may determine our progress along any given 
line. 

Unstable economic conditions throughout the world, coupled with 0 
price fluctuation, labor shortage, and the boll weevil menace at home, are 
influencing to a large extent our present programs and policies. The 
unstable economic conditions have reduced the purchasing power of 
Europe and therefore kept down the prices of certain of our products. 
The scarcity of labor has increased the cost of production and kept us 
from increasing the acreage of certain crops which require a large 
amount of hand labor, and the boll weevil has reduced the per acre pro
duction of cotton to where the cost is materially increased and a larger 
acreage required to produce a sufficient quantity to satisfy the world's 
demands. 

These economic conditions are bringing about fundamental changes 
and we are fortunate in having a background of years of experimenta
tion and research upon which to plan our new practices and pitch our 
new crops. In some instances the exact scientific knowledge for most 
rapid progress is lacking on account of insufficient funds and facilities 
to enable our research institutions to go thoroughly into the many prob
lems needing solution, but in the main there is sufficient scientific back
ground to furnish a foundation upon which to build. 

The research workers of this institution have striven zealously to 
meet the emergencies as they have developed, and we have under way 
investigations along many lines which seem to be important in our agri- f ^ 
cultural development. Satisfactory progress has been made with these 
investigations along almost all lines. A short summary of the accom
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plishments of the year and progress reports on the more important pro
jects are given below. A list of the problems now being investigated 
and a financial statement for the year will be found at the end of the 
report. 

EXPERIMENTS WITH BEEF CATTLE AND HOGS 

The more diversified our agriculture becomes the greater is the need 
for increasing our livestock. During the past 10 years our production 
of corn has increased 8 percent, of oats 22 percent, and of hogs 17 per
cent. During the same period the peanut acreage in South Carolina has 
increased from 7,596 acres in 1909 to 36,000 acres in 1922. While there 
are no figures available for velvet beans, the indications are that this 
crop has increased probably ten-fold during the last 10 years. As we 
increase the production of feeds, we logically need more livestock, and 
there has been a great increase in the number of all classes of hogs and 
beef cattle in the state. 

With the increased importance of livestock and the increased pro
duction of comparatively new feeds, many new problems need solution. 

Fig. 1.—Sheep on Experiment at Clemson College Station 
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The Station has already given to our farmers the results of many prac
tical experiments which have proved invaluable from an economic stand
point. Hundreds of farmers who once raised their pork in dry lots 
now have fresh green pastures during a larger part of the year. Many 
of the farmers now have their corn fields fenced and "hog down" the 
crop, thus saving the expense of harvesting by hand. 

Beef .cattle and sheep have proved profitable in utilizing the waste 
and the surplus roughage and grain grown on the farms and in con
verting the vegetation of our waste lands into meat. We have millions 
of acres of land in South Carolina that are producing but scant returns 
because they are not being properly utilized. Our rough hillsides, our 
cut-over pine lands, and the bottom lands, which overflow so frequently 
that it is not profitable to cultivate them, should be converted into pas
tures and forests. We have experiments under way here at Clemson 
College looking to the better utilization of the rough hill lands and the 
bottom lands of the Piedmont, and are conducting similar experiments 
in the cut-over pine lands at our Coast Station at Summerville. 

Wintering Beef Cattle 
In the production of beef cattle the cost of wintering is a big factor. 

In sections further north, where the winters are longer and the pasture 
season is shorter, this is especially important. With us the wintering 
period at best covers not over three to four months, though in some 
cases it is longer than this. Last year we published results of fattening 
tests with beef cattle, which showed that velvet beans when fed with 
peavine hay and corn silage constituted the cheapest ration that we could 
use, and that very satisfactory gains were produced. This year we were 
unable to repeat the fattening test, but we secured 27 yearling steers and 
divided these into three lots for wintering tests. In this particular test 
the feeding period was continued for 100 days. The rations used were 
as follows: 

Lot 1.—1 pound of cottonseed meal and 25 pounds of corn silage per 
animal per day. 

Lot 2.—3.31 pounds of soaked velvet beans and 25 pounds of corn 
silage. 

Lot 3.—3.31 pounds of dry velvet beans and 25 pounds of corn silage. 
These steers had been on rather scant pasture for several months 

before being put on the wintering ration, and during this period had just 
about maintained their body weight. During the 100-day period the 
gains were as follows: 

Lot 1, receiving cottonseed meal, an average daily gain of .80 pounds, ^ # 

at a cost of 12 cents per pound. 



Lot 2, on soaked beans, a gain of .66 pounds per day, at a cost of 13 
cents per pound. 

Lot 3, on dry velvet beans, an average daily gain of .93 pounds, at 
a cost of 13 cents per pound. 

These same steers were placed on Bermuda pasture from April 12 to 
October 1. On account of cold weather in the spring, the pasture was 
somewhat slower starting than usual and very slight gains were made 
during the first 30 days. The average daily gain for the entire summer, 
however, was as given below: 

Lot 1, which had been wintered on cottonseed meal and silage, .99 
pounds. 

Lots 2 and 3, which had been wintered on velvet beans and corn 
silage, 1.04 pounds and 1.03 pounds, respectively. 

The drouth in the later summer and two large overflows of the river 
cut the pasture far below normal this year, but in spite of this the steers 
sold in October with a \l/2 cent margin and showed a profit of $8.88 
per steer. The wintering tests this year will be repeated with the herd 
of Angus cattle which we have at the Coast Experiment Station. 

Forage Experiment With Hogs 

Numerous tests in the past have shown the value of forage in re
ducing the cost of producing hogs. This year we have completed tests 
at Clemson College where pasture, plus a corn ration, has been com
pared with corn and tankage in dry lot, and with corn alone in dry lot. 
In the forage test, for 36 days the hogs were on soybeans, with a 2 per
cent corn ration. Following this, they were on rye pasture, with a 3 per
cent corn ration for 110 days. During the soybean period the average 
daily gain was 1.05 pounds, and during the rye period the gain 1.2 
pounds. During the same period the corn and tankage lot increased .8 
pounds per day for the first 35 days, while those receiving corn alone 
increased only .49 pounds. During the following 110 days the corn and 
tankage lot increased at the rate of 1.22 pounds, and the corn lot .24 
pounds. The cost per hundred pounds of gain while on soybeans and 
corn was $4.39, and the cost per hundred pounds of gain on rye and 
corn was $9.68. Those on corn and tankage in dry lot produced a gain 
at about $10.00 per hundred pounds, and those on corn alone gained at 
an average cost of about $15.00 per hundred pounds. When the corn 
was worth 2 cents per pound, an acre of soybeans saved $37.14 worth 
of feed, and an acre of rye saved $18.53 worth of feed when compared 

» with balanced ration of corn and tankage as a check. In our experi
mental work with forage crops we are endeavoring to work out crop



ping systems which will provide pasture for hogs the year round, and 
we find soybeans, rye, and rape make a good succession. 

Velvet Beans for Hogs 
One of the big problems in fattening hogs in the South is the high 

cost of corn. Corn is, of course, the basis for the carbohydrate portion 
of all hog rations in the sections of the country where hogs are produced 
in large quantities. Unfortunately corn brings a higher price in South 
Carolina than in any other State in the Union except Utah. This is 
because we produce only about 40 percent of what we consume and we 
have to pay the purchase price in the middle west, plus freight. This 
of course puts us to a disadvantage in competing with the man in the 
corn belt. We can produce more and cheaper forage per acre, and we 
are fortunate in having certain nitrogenous concentrates that are peculiar 
to the South. The problem of producing an abundance of cheap car
bohydrates, however, has not been solved. The velvet bean has seemed 
to be the most promising substitute for corn. The enormous increase 
in acreage during the past few years, coupled with the large yields which 
are obtained, make velvet beans very cheap, ranging from $18.00 to 
$24.00 per ton. Velvet beans have been promoted as hog feed for sev
eral years, but there is a lack of careful experimental data as to their 
relative value when fed to hogs. 

We are conducting experiments in an effort to determine the value 
of velvet beans when fed alone in different ways, as well as their value 
in mixed feeds. Last spring we divided 80 hogs into 8 lots of 10 hogs 
each and fed them the following rations: corn and tankage, velvet bean 
feed, velvet bean feed and corn meal, soaked velvet beans, soaked velvet 
beans and shelled corn, dry velvet beans, dry velvet beans and shelled 
corn, velvet bean feed and corn meal and tankage. In this particular 
test none of the hogs on velvet beans alone made satisfactory gains. 
None of those on velvet beans and corn made satisfactory gains at 
reasonable cost. The average daily gain on corn and tankage was 1.47 
pounds. The average gain for the lots on velvet beans was less than .4 
pounds per day. The cost of the gain was also excessive in all cases 
where velvet beans were used in these rations. 

In another test we divided 30 hogs into 3 lots and fed them corn and 
tankage, self-fed shelled corn and dry velvet beans, and self-fed shelled 
corn and soaked velvet beans. In this case the gains were more satis
factory. The corn and tankage lot made an average daily gain of 1.77 
pounds, the shelled corn and dry velvet bean lot a gain of .7 pounds, 
and the shelled corn and soaked velvet bean lot a gain of .91 pounds. 
While the gains from feeding velvet beans were more satisfactory than 



the previous tests, they were not as rapid, nor as economical, as the 
gains of the hogs in the check lot on corn and tankage. The lot on corn 
and tankage reached market weight in 77 days, while the lots on velvet 
beans and corn reached market weight in 133 days. 

These tests, together with other experiments which we have con
ducted in the past, lead us to believe that velvet beans are not nearly as 
valuable when fed to hogs as they are when used as concentrates for 
beef cattle and dairy cattle. 

Forage Tests With Hogs at the Pee Dee Station 

During the past 8 years we have continued experiments with hogs 
at the Pee Dee Station, making tests each year with some special crops 
which are hogged off. During the fall of 1922, we divided 50 hogs into 
5 lots and placed these on acre and half-acre lots of crops. The crops 
and rations were as follows: peanuts, plus 2 percent ration of corn; 
peanuts alone; peanuts, half-acre, and sweet potatoes, half-acre; sweet 
potatoes alone; sweet potatoes and tankage. In this test the hogs on 
peanuts and corn, and on peanuts and sweet potatoes, made the fastest 
and most economical gains, while sweet potatoes alone proved least sat
isfactory. These experiments are being duplicated this year, and results 
will be given out as soon as tests are complete. 

•At the close of the tests with sweet potatoes and peanuts, 50 hogs 
were divided into 5 lots and turned on corn and velvet beans as follows: 
standing corn alone; standing corn and velvet beans; standing corn and 
tankage; standing corn and velvet beans and tankage; corn and tankage 
in dry lot used as check. Standing corn and tankage, and standing corn 
and velvet beans and tankage, made gains of 1.1 pounds and 1.24 pounds 
per day. The gain for standing corn alone was .73 pounds per day, and 
for standing corn and velvet beans .52 pounds per day. The check lot 
of corn and tankage made a gain of 1.67 pounds per day, which was the 
most satisfactory and most economical gain of all of the lots. This test 
again indicates that velvet beans do not make a satisfactory ration for 
fattening hogs. 

EXPERIMENTS WITH DAIRY CATTLE 

Dairying is rapidly taking first place in our livestock development. 
This is as it should be because there would seem to be a great future 
for the dairy industry in this section. The dairy cow produces a greater 
return for the feed consumed than does any other animal. The demand 

^ for dairy products can hardly be met by twice the number of cows we 
now have. The big problems to be solved by the research' workers and 



Fig. 2.—Chromo's Sensation 156680, Jersey Herd Bull 

; * 4 
Fig. 3.—Seven Daughters of Chromo's Sensation 
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practical dairymen are all grouped around increased production per cow 
and the proper utilization of home-grown feeds, so as to cut down the 
cost of the grain ration. 

We have experiments under way testing different methods of breed
ing cattle, coupled with official testing, as a means of increasing the pro
duction of the individual animal, and are conducting feeding tests to 
determine the comparative value of different feeds and the best rations 
for milk production. Summaries of some of the more important results 
that have been thus far obtained are given below. 

Advanced Registry Testing 
The official testing of dairy cattle is one of the most important pro

jects we are conducting at the present time. This consists of keeping 
accurate daily records of the milk and butterfat production of certain 
cows in our own herd at Clemson College, and of individuals in the 
herds of the most progressive dairymen of the State. All of this work 
is supervised and managed from Clemson College, and all of the records 
are certified to by the head of the Dairy Division of the Experiment 
Station. The actual testing of the herds in the state is done by men 
employed by this office, but paid by the various cow-testing associations. 

Progress has been made with this work during the year and many 
previous records have been broken. Thirty-four Guernseys entered in 
this test during the year ending June 30, 1923, produced an average of 
9,786 pounds of milk and 479 pounds of butterfat; 6 Jerseys, all be
longing to the Clemson College herd and in the two-year old class, pro
duced an average of 7,056 pounds of milk and 358 pounds of butterfat; 
and 23 Holsteins completed the test with an average of 18,880 pounds 
of milk and 600 pounds of butterfat. The average of 63 yearly records 
completed during the year by all three breeds is 11,907 pounds of milk 
and 479 pounds of butterfat. This average for the previous year on 92 
records was 10,084 pounds of milk with 435 pounds of butterfat. Since 
Julv, 1920, 236 yearly records have been completed, the average of which 
is 10,104 pounds of milk and 468 pounds of butterfat. The average cow 
in the United States produces about 160 pounds of butterfat per year. 
The average in South Carolina is still lower than this. These records, 
therefore, represent a yield o'f butterfat almost three times as great as 
that produced by the average cow. 

If within the next 10 years we can, by using bulls from the best cows 
discovered in these official tests, increase the average production of the 
240,000 milk cows in South Carolina by 10 percent, we will have added 

« » eight million dollars a year to our income in butterfat production alone. 
There is every reason to believe that an even greater increase than this 
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Fig. 4.—Sarcastic Ona Clothilde Dekol 764874; Junior Champion Holstein 
Female, South Carolina State Fair, 1923 

can be obtained. As a result of the official testing done during the past 
3 years we have found many excellent animals in all three breeds in the 
herds in South Carolina. The progeny of these are being used to a very 
large extent in breeding operations, and it is no longer necessary for us 
to send out of the state to procure well bred bulls for the associations 
which are being organized in the various counties. 

Comparative Value of Corn and Sorghum Silage 
Silage is a big factor in the success of the commercial dairyman. It 

takes large quantities of silage to maintain the average dairy herd, and 
the cost of producing this silage is an important consideration. For sev
eral years we have been making comparative tests with corn and sorghum 
silage, and the progress of this work has been reported in our annual 
reports. Later tests have been more comprehensive than the ones first 
started, and we plan to get out a bulletin on this subject in the near 
future. The results of all the tests thus far conducted have been sum
marized as follows: 

1. Cows on a ration containing sorghum silage produced less milk 
than when fed corn silage. The sorghum silage was found to be on an 
average 94.5 percent as efficient as corn silage in this respect. 



2. For butterfat production sorghum silage prove 95.1 percent as 
efficient as corn silage. 

3. Sorghum silage maintained the body weight of the cows almost 
as well as corn silage. 

4. The average amount of milk produced in the two tests for 100 
pounds of corn silage was 59.5 pounds, while for the same amount of 
sorghum silage it was 56.1 pounds. 

5. The cows ate sorghum silage with relish, as was evidenced by 
the fact that a slightly larger total amount of it was consumed than of 
corn silage. * 

6. No ill effects on the physiological condition of the cows was 
brought about by feeding sorghum silage. 

7. In order to make palatable the nutritious silage from sorghum, it 
is necessary to harvest when the plants are well matured. 

On one 3-acre field where we have been keeping acre records of pro
duction for several years, the average production of corn silage has been 
about 9 tons per acre. This year, with the season not as favorable as 
last season for the growth of corn and sorghum, we produced an average 
of 14 tons of sorghum silage per acre. This bears out the experience of 
others that sorghum silage can be produced more economically than corn 
silage. 

Velvet Beans for Dairy Cows 

In the majority of grain rations for dairy cows a large percentage of 
the carbohydrates comes from corn or corn meal. On account of the 
high price of corn in South Carolina, this portion of the ration is more 
expensive than in the corn belt and in many other sections of the coun
try. We have been making an effort to find a good substitute for corn 
in the grain ration. The velvet bean, on account of the large yields pro
duced and the low price at which the beans and the meal can be pur
chased, has seemed to be about the best substitute for the more expen
sive corn. We have for several years been making tests with velvet 
beans with a view of determining to what extent beans could be substi
tuted for corn in the ration. The summary of one test along this line 
was included in our last annual report. Since that time we have con
cluded other tests and have published Experiment Station Bulletin 216 
on this subject. 

The results from the earlier tests indicate that velvet beans may con
stitute 50 percent of the grain ration. Later tests conducted with ra
tions made up of 50 percent velvet bean meal, 20 percent corn meal, 20 
percent wheat bran, and 10 percent cottonseed meal, compared with a 
basic ration of 20 percent cottonseed meal, 40 percent wheat bran, and 
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40 percent corn meal, showed that the ration containing 50 percent velvet 
bean meal was much more profitable than, and almost as productive as, 
the ration without any velvet beans. The value of the products above 
the cost of feed in groups of cattle fed on these two feeds was as follows: 
the mixture containing 50 percent velvet bean meal, $106.23; the mixture 
without velvet beans, $71.98. 

There were 16 animals used in the test referred to above, 8 receiving 
the 50 percent velvet bean feed, and 8 receiving the basic ration. The 
difference in the total weights at the beginning and end of the period 
show that the eight animals on basic ration gained 71 pounds, while the 
eight animals on velvet beans lost 165 pounds in 10 weeks. The above 
experiments indicate that at the present market price and cost of pro
duction it is best to use a ration made of from 25 to 50 percent velvet 
beans in the grain mix for the most economic dairy production in South 
Carolina. 

Comparative tests have also been made of the methods of feeding 
velvet beans to .dairy cattle. Velvet bean feed (which is the term used 
to apply to the dry velvet beans ground with the pods), boiled beans, 
soaked beans, and whole beans dry, were used. It was found that the 
cows ate the soaked beans and the boiled beans more readily than they 

Fig. 5.—Cows on Feeding Test: No. 1, Left to Right, Received Regular Herd * 4 
Grain Ration; Nos. 2 and 3, only Velvet Bean Feed 
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did the whole beans dry. They consumed about 99 percent of the 
boiled beans, about 90 percent of the soaked beans, and only 60 percent 
of the dry beans, while they ate 100 percent of the velvet bean feed when 
mixed with the balance of the grain ration. 

We also have tests under way with a few animals that have received 
no concentrate except velvet beans since they calved. Three two-year-
old grade Holsteins were used in this test. They were approximately 
the same age and weight, calved at about the same time, and were ianl\ 
uniform. Two of these were put on a total concentrate ration of velvet 
beans, and the third was fed the herd mixture. The two cows on velvet 
beans have produced 5,006 and 5,336 pounds of milk, and 198 and 177 
pounds of butterfat, respectively, while the cow on herd mixture pro
duced 4,538 pounds of milk and 151 pounds of butterfat. 1 he value 
of the total product above the cost of feed has amounted to an average 
of $120.00 for the two on velvet beans, and $66.00 with the one on the 
herd mixture. The two cows on velvet beans alone have lost considerable 
weight. These results indicate that velvet beans fed as a total ration 
will stimulate the milk, but will not give the desired growth in young 
milking animals. The value of a test of this kind is lessened, of course, 
by the small number of animals used. We, of course, hesitate to put a 
large number of animals on a test of this kind, but we are planning to 
use some more of our grade Holsteins in order to get more dependable 
data on this important point. We now have one Holstein cow that has 
received no concentrate except velvet bean feed since she came off of 
milk as a calf. 

The production of velvet beans is increasing from year to year and 
their low cost, coupled with favorable results which we have secured, 
leads us to believe that velvet beans will be a very important part of 
commercial dairy feeds in the very near future. 

Breeding Dairy Cattle 

We are continuing our in-breeding, line-breeding, and out-crossing 
experiments with Holstein and Jersey cattle. A summary of the work 
on this project was reported in the last annual report. The work has 
gone forward satisfactorily since that time and is being continued along 
the same lines. It takes some years, of course, to secure definite results 
with a project of this kind, but it is an important line of work and can 
only be handled by research and educational institutions that maintain 
definite policies for a long period of years. 
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BOLL WEEVIL CONTROL 

The big outstanding problem in the South today is the development 
of practices which will enable us to produce cotton profitably under boll 
weevil conditions. While this is primarily a Southern problem, the en
tire world is tremendously interested in the way we meet the present 
situation. This was strikingly illustrated by the attendance and the 
expressions at the National Boll Weevil Menace Convention, which met 
in New Orleans on October 25 and 26, 1923. This convention was called 
by the President of the Louisiana Bankers' Association, and there were 
present representatives from all important business interests in the 
country. The cotton manufacturers, the cotton exchanges, the bankers, 
the machinery manufacturers, the railroads, the fertilizer manufacturers 
and distributors, as well as the farmers and technically trained experts, 
were present and took an active part in this convention. When Amer
ican production of cotton dropped from a maximum of seventeen mil
lion bales in 1914 to an average for the past three years of ten and one-
half million bales, with the world's demand for cotton increasing all 
the time, the shortage naturally became an international problem. Up ^ 
to 1914 we produced 70 percent of the world's cotton. Our present 
production is hardly 50 percent of the world's demand, and only 60 per 
cent of the world's production. 

While we are profiting by the world shortage of cotton in the re
sultant high price, we should realize that these conditions are serving 
to stimulate, as never before, the effort to increase the production of 
cotton in other countries of the world. We must, therefore, devise 
methods of weevil control which will enable us to produce our share 
of the world's cotton and produce it economically, if we are to maintain 
our supremacy in cotton production and at the same time make a rea
sonable profit. 

Our scientists and our progressive farmers have studied and worked 
with cotton for generations, and before the arrival of the boll weevil had 
developed very satisfactory methods of producing and handling this im
portant crop. Much of this excellent work, however, is now of little 
value because economic production of cotton under boll weevil condi
tions is an entirely different matter from profitable production without 
the weevil. It seems that almost every important step in producing 
cotton will have to be changed to meet these new conditions. New 
practices will have to be developed as to methods of culture, time of 
planting, methods of planting, kind of fertilizer to use, time of applying ^ ^ 
fertilizer, distance in the rows, width of the rows, varieties, and rota
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tions with other crops. In addition to these fundamental practices, 
which are of importance in producing the crop, there is the big problem 
of direct control of the weevil by use of poisons, traps, and machines. 

Our research department has worked away at this problem of profit
able production of cotton for some years and has secured large amounts 
of data on varieties, fertilizer, cultural practices, etc., which have been 
of tremendous value to our people, but we of course could not begin 
serious boll weevil investigations in South Carolina until the weevil had 
reached the state and had become sufficiently well established to insure 
his normal behavior under our conditions. During 1922 we conducted 
experiments at our Stations and in co-operation with farmers to deter
mine the value of calcium arsenate dust as a boll weevil poison, and 
the results of these tests were given in our last annual report. 

Realizing that this problem of economic production of cotton over
shadows all other farm problems, and feeling that the intensive appli
cation of scientific methods of investigation would eventually aid in 
working out better and more profitable practices of production, we de
cided to organize a boll weevil control division in this department and 
ask the Federal Department of Agriculture to co-operate with Clemson 
College in undertaking investigation on a large scale at some point in 

• Fig. 6. Office Building, Division of Boll Weevil Control, Florence, South 
Carolina 



South Carolina to represent the southeastern part of the cotton belt. 
The United States Department of Agriculture readily agreed to co
operate in this undertaking, and the state legislature made an appropria
tion of $25,000.00 this year with which to begin the work. The Federal 
Government set aside a similar amount for this purpose. The work was 
organized and begun with headquarters at Florence, with Dr. N. E. 
Winters, a well trained scientist of long and varied experience, in charge 
of the division. 

Besides the special lines of research organized under this division 
at Florence and other points in the State, we have rearranged some of 
our work at Clemson so as to devote more time and effort to cotton 
problems. Professor A. F. Conradi, with two regular assistants and 
six temporary helpers during the summer, has had direct charge of the 
general experimental work with poisons in the Piedmont section of the 
state, and has made intensive study of some new and promising poisons. 
Professor C. P. Blackwell and Mr. T. S. Buie, with three temporary 
assistants, and Dr. C. A. Ludwig, with three helpers during the summer, 
have made careful studies of cotton and its reaction to different factors 
and to boll weevil attack. In fact, the major line of work with us now 
is cotton and boll weevil investigation, and a large share of the time and 
facilities of the Divisions of Botany, Entomology, and Agronomy is 
directed towards solving these important problems. A discussion of 
some of the most important results obtained and important problems 
under way is given below. 

Organization and Scope of the Work at Florence 
In planning and organizing the work in boll weevil control at Florence 

and for other points of the state, there were numerous lines of investi
gation that suggested themselves and seemed of sufficient promise to 
justify the expenditure of time and money in their solution. There were, 
however, certain outstanding lines of inquiry which seemed of major 
importance at the time, and since our funds and facilities were not suf
ficient to cover the entire field, we decided to undertake first the experi
ments which might be expected to yield early results, and thus relieve 
our farmers from the embarrassing position in which they found them
selves during the fall of 1922. Many different poisons and methods of 
poisoning the weevil were being recommended to our people, and there 
was more or less confusion as to which method was best. We decided, 
therefore, to make a special effort during 1923 to test out under vary
ing conditions and at as many places as possible the more promising of 
the liquid and dry poisons which were being advertised and recommended. 4 
We were also impressed with the great lack of definite information as 



Fig. 7.—Cages Used in Hibernation Studies, Boll Weevil Control Work 

to many of the practices of producing cotton under boll weevil condi
tions, and we determined to make an effort to secure more definite in
formation on the effect of certain factors, such as spacing, varieties, 
cultural practices, fertilizers, seed treatment, time of planting, topping, 
pruning, etc., under different degrees of boll weevil infestation. 

Mr. B. R. Coad and Dr. W. D. Hunter and their associates of the 
United States Bureau of Entomology, who had been in close touch with 
these problems for many years, took a leading part in formulating these 
plans and developing the organizations to carry them out. Messrs. 
R. W. Moreland, V. V. Williams, and H. C. Young, of the Delta Labo
ratory, were transferred to Florence to take charge of important lines 
of these investigations. Mr. Moreland has conducted the field plat work 
at the Pee Dee Station and on farms in Florence and Darlington coun
ties ; Mr. V. V. Williams has conducted the co-operative experiments 
on the farms in Lee, Lexington, Kershaw, and Chester counties; and 
Mr. Young has had charge of testing various poisons under controlled 
conditions in cages and in the field. Mr. H. S. McConnell, an Ento
mologist of some years' experience, was employed as assistant ento-

# mologist to conduct the field plat work in Dillon, Dorchester, Barnwell, 
and Clarendon counties. Mr. E. E. Hall, a well trained agronomist and 
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cotton expert of long experience, was engaged to conduct the agronomic 
and plant studies work at the Pee Dee Station. Twenty-four temporary 
assistants were employed to help with the detail work in the fields during 
the summer. Some of these were stationed at Florence and others on 
farms throughout the state, where they could be in the fields every day 
and keep accurate records of every phase of the experiments. 

Poison Experiments in Cages 

We found such a large number of proprietary mixtures and poisons 
which were being advertised and sold to our farmers as "sure cures" for 
the boll weevil that we decided early in the season to try out some of 
these on cotton in the field under controlled conditions. There were so 
many of these proprietary mixtures that it was impossible to test them 
all on a large scale in the field, so the only method that we had left was to 
try them under controlled conditions in a limited way. Forty wire screen 
cages, 4 feet square and 4 feet high, were used for these investigations. 
The cages were placed over cotton plants out in the field and a certain 
number of weevils were introduced into each cage. The plants in the 
cages were then treated with some one of the poisons, and observations 
made from time to time as to the results. In all cases cages with an equal 

Fig. 8.—Standard Screen Wire Cage Used in Toxicity Studies, Boll Weevil * 
Control Work 
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number of weevils were left without treatment as checks to compare 
with the treated plants. Many of the materials were found to be in
jurious to the plants themselves and some were more toxic to the plant 
than to the boll weevil. Much valuable information was secured in this 
way, and the mixtures that gave promising results early in the season 
in these tests were then given more extended tests on larger areas in the 
field. 
Field Experiments NVith Poisons in the Central and Eastern Part of 

the State 
During the season of 1922 we conducted tests with calcium arsenate 

dust at our Experiment Stations and in co-operation with farmers in 
different sections of the state, but did not at that time have funds or 
facilities for making tests with other poisons and with liquid mixtures. 
We found calcium arsenate dust effective in controlling the weevil, but 
had no means of comparing its effectiveness with molasses-calcium arse
nate mixtures, or with the various proprietary mixtures on the market. 
Realizing that many of our people were using these mixtures and de
pending solely upon them for weevil control, we planned to make com
parisons of the effectiveness of calcium arsenate dust, calcium arsenate 
molasses mixture, Hill's mixture, and the Florida method, by testing 
these on the same farms and comparing the poisoned plats in each case 
with an unpoisoned area as a check. Two hundred such experiments 
were conducted in Barnwell, Chester, Clarendon, Darlington, Dillon, 
Dorchester, Florence, Lee, and Lexington counties. Except in Flor
ence and Darlington counties, where the work was conducted from Flor
ence, these experiments were located on farms where ten or twelve one 
to two-acre plats, which were uniform and similar in every respect, could 
be secured. A man was placed on each of these farms where he could 
make daily observations and keep accurate records on the weevil activity 
and the development of the crop. This work was in turn closely super
vised by Messrs. Moreland, McConnell, and Williams, and all of the 
records carefully checked every few days. Under these conditions we 
secured a large amount of accurate experimental data that will be ex
tremely valuable in planning our next season's operations. 

The seasonal conditions this year were unfavorable for experimental 
work looking to boll weevil control. Because of the late wet spring, 
cotton in many of our fields grew off very slowly at the beginning of the 
season. On the Experiment Station at Florence we had a heavy rain 
the last of May (nearly 6 inches in less than 2 hours), which ruined 

« • many of our experimental plots. The wet cold weather, combined with 
the action of root lice, caused a great deal of the young cotton to die. 
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During June and the first half of July we had very hot dry weather, 
and in some fields 98 percent of the first generation of the weevil died 
in the immature stages inside the cotton squares. For this reason the 
weevils of the first generation, which began hatching out about July 5, 
were comparatively few in number, and in many fields infestation was 
not high enough before August to reduce the yield of cotton. As a result 
of these seasonal factors, no method of poisoning paid in some fields 
until after migration began in August. Some fields in which we worked 
were exceptions to this general condition in that we had heavy infesta
tion early in July. In these fields certain poisoning methods showed 
high net profits in comparison with the checks which received no treat
ment. The results of this year's work are not yet complete, but we have 
gone far enough with the picking and with analyzing the data to be able 
to draw a few general conclusions. 

Previous to square formation applications of either the home mix
ture of calcium arsenate, molasses, and water, or of Hill's mixture or of 
calcium arsenate dust killed a large percentage of the weevils in the 
field. In some cases from 80 to 98 percent of the weevils were found 
dead in 96 hours after the applications were made. The dry dust was 
more effective when applied while there was dew on the plants. While 
these early applications killed a large percentage of weevils, in no case 
were we able to eliminate completely the weevils from the fields in June 
by from 3 to 4 applications of liquid poison or of dry dust. The indi
cations are that where the initial infestation is reduced to a minimum 
by means of these early applications the time will be delayed at which 
mid-season and later applications of dust will need to be made. The 
yields thus far obtained indicate that little increase in the yield of cotton 
was produced as a result of these early applications, the only advantage 
being the possible saving of one or two applications of poison later in 
the season. Of course the percentage of infestation and the weather 
conditions are important factors in connection with the value of early 
poison. 

The results from this season's work show very clearly that after the 
plants get large enough to begin blooming freely, the only effective means 
of reducing weevil infestation is by the use of a dust cloud of calcium 
arsenate applied with a machine that thoroughly atomizes the dry dust 
and gives a blast that drives the material down through the cotton plant. 
It seems that the use of the dust cloud is the only effective method at 
present of permeating every nook and corner of the plant with the poison 
and reaching the weevil where he feeds in the squares. Applications of #, 
liquid poison applied later in the season seem to prevent the infestation 
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from increasing as rapidly as it did in the untreated areas, but in no case 
did this treatment completely hold the weevil in check after the rains 
started the middle of July. All of the results of this year's work will 
be published in bulletin form within a few weeks, and it seems unwise 
to include detailed results of the experiments here. It might be inter
esting, however, to give the results of a few typical tests. 

In one experiment at the Pee Dee Station where infestation was 
below 10 percent up to August 7, four applications of calcium arsenate 
dust at a cost of $4.08 increased production 140 pounds of seed cotton, 
which is a net gain of $13.72 per acre. 

On Mr. M. L. Cogswell's farm, near Florence, 10 applications of 
calcium arsenate dust at a cost of $7.96 gave the following results: un
treated area, 196 pounds of seed cotton per acre; dusted area, 760 pounds 
of seed cotton per acre—a gain of 564 pounds of seed cotton, or a net 
gain of $60.77 per acre. 

On Mr. Joe Frazer's place, in Chester County, 10 applications of 
calcium arsenate dust at a cost of $10.00 produced the following results: 
untreated area, 616 pounds seed cotton; area treated with calcium arse-

> nate dust, 1,275 pounds of seed cotton per acre—a gain of 659 pounds 
per acre, or a net profit of $67.82 for the treatment. 

On Mr. L. I. Guion's place, at Lugoff, where the calcium arsenate 
dust was compared with the Florida method and a check area was treated, 
the following results were obtained: the untreated area, 1,462 pounds 
of seed cotton per acre; the Florida method, 1,579 pounds; calcium arse
nate dust, 1,759 pounds—a net gain with the Florida method of $11.67, 
and with calcium arsenate dust of $33.21. 

On Mr. Bright Willamson's farm, at Darlington, calcium arsenate 
dust was compared with sweetened poison. Nine applications of sweet
ened poison cost $4.69. Nine applications of calcium arsenate dust cost 
$5.50. The yields were as follows: the untreated check, 1,158 pounds of 
seed cotton; sweetened poison area, 1,282 pounds; calcium arsenate dust, 
1,544 pounds—a net gain per acre for sweetened poison of $10.21, and 
for calcium arsenate dust $40.73. 

On Mr. D. L. Tindall's place, at Pinewood, a number of experiments 
were conducted. One of these tests where calcium arsenate dust was 
compared with the sweetened poison 1-1-1 mixture, 8 applications of the 
molasses-calcium arsenate mixture at a cost of $5.76, and 6 applications 
of dust at a cost of $6.95, were used. The results were as follows: 
yield of seed cotton on the untreated check 909 pounds; the area treated 

4 » with the 1-1-1 mixture 1,261 pounds; area treated with dust 1,768 pounds 
—a net gain in this case of $31.61 for the 1-1-1 mixture, and $73.73 for 
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Fig. 9.—Taking Notes of the Development of Cotton Bolls 

the calcium arsenate dust. A similar experiment at a different place on 
Mr. Tindal's farm showed a net gain of $5.72 for the 1-1-1 mixture, and 
$53.55 for the calcium arsenate dust. 

Field Experiments With Poisons in the Upper Piedmont 
Experiments similar to those which we have just been discussing 

were conducted at Clemson College and in Anderson, Pickens, and 
Oconee counties in the upper Piedmont section of the state. These 
experiments were all supervised from Clemson College by Professor 
A. F. Conradi and Mr. C. B. Nickles, and were conducted by six Clemson 
graduates and students who were employed especially for this work 
during the summer. The applications of the poisons were made by these 
men and they followed up the work with daily observations and records 
made in the fields. The infestation early in the season in practically all 
of these fields was very low, and practically no benefit was obtained from 
early application of poisons of any kind. There was a small infestation 
in all the fields, and the early applications of poison reduced this to some 
extent, but did not completely eliminate the weevil from any of the 
fields. The dry weather killed the weevils in their immature stages and 
kept them in check until late in August. On this account no advantage * <6 
was gained from the Florida method, and there was no difference in the 
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benefit of the early application of diffierent poisons. Calcium arsenate 
dust applied just before and after migration late in August and continu
ing into September produced material increases in yields. Some of these 
results are as follows: 

On Mr. B. F. Freeman's farm in Pickens County, 5 applications of 
calcium arsenate dust at a cost of $6.71 produced the following results: 
dusted area 726 pounds of seed cotton per acre; untreated check 581 
pounds per acre—a gain of 145 pounds of seed cotton. 

On Mr. J. Wade Drake's farm in Anderson County, where 3 appli
cations of calcium arsenate dust at a cost of $4.38 were applied, the yield 
was 1,757 pounds seed cotton against 1,166 pounds on the untreated check. 
In this case there was a gain of 591 pounds of seed cotton as a result of 
the 3 applications of poison. 

On Mr. B. H. Sadler's farm near Pendleton, where 4 applications of 
calcium arsenate dust at a cost of $4.55 were applied, 1,300 pounds of 
seed cotton were produced, while the untreated check yielded 1,019 
pounds—a gain in this case of 281 pounds. 

At Mr. Clint Summer's farm near Pendleton, where 4 applications of 
i calcium arsenate dust were applied at a cost of $5.24, 845 pounds of seed 

cotton were produced, while the untreated check yielded 699 pounds—a 
gain of 146 pounds for the treatment. 

As stated above, all of these applications were made late in August 
and early in September after weevil dispersal had begun. These results 
show very clearly that late applications bring handsome returns. 

As will be seen from these results, both at Clemson College and at 
Florence, we have secured a great deal of valuable information on boll 
weevil control. The season has, however, been so unusual that we can
not draw from these experiments conclusions which would be applicable 
to all kinds of weather conditions. Many of these experiments will have 
to be repeated another year in order to get a sound basis for recom
mendations for all kinds of seasons. 

Work With New Poisons 

The apparent shortage of calcium arsenate last winter and spring 
caused us to think seriously of additional poisons in connection with our 
boll weevil control work. There is, of course, still danger of calcium 
arsenate shortage if a very large proportion of the cotton farmers should 
attempt to use this material in any one season. The cotton acreage of 
the United States will probably continue to be between 35 and 40 mil
lion acres, and while it will probably never be profitable or advisable to 

* attempt to poison more than half of this acreage, yet the poisoning of 20 
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million acres with calcium arsenate dust would require a great deal more 
material than can be produced at any time in the near future. 

During the winter of 1922 Professor A. F. Conradi made a very 
careful survey of the field, and decided to try some of the poisons which 
are used in fighting other insects to see if these could not be adapted to 
boll weevil control. Of the materials tried, the most promising results 
were secured with nicotine. This material prepared according to certain 
formulas gave results in the laboratory which were very encouraging, 
and during the early part of the summer Professor Conradi and Mr. 
R. H. Pestell, a commercial chemist who was associated with him in his 
work, began a series of experiments in the fields at Clemson and in the 
adjoining counties. It was learned in the early stages of the experiments 
that nicotine, properly made according to the formulas which they were 
using, would not injure even the young and the most tender parts of the 
cotton plant. Different percentages of nicotine were used in the com
binations, and it was found that as high a percentage of mortality was 
obtained with a 2 percent dust as with dust of greater niciotine content. 
As a result of this season's work Professor Conradi is convinced that 
nicotine products can be developed to where they will be valuable in the 
fight against the boll weevil in 1924. 

Many of the field experiments which were conducted with this ma
terial are not completed at this time because all of the cotton has not 
been picked; so final conclusions cannot be included in this report. A 
special bulletin on this subject will be issued in time to be distributed 
by the first of the year, so that all of the information that we have on 
this important subject will be available. 

Dusting Machinery 
While no careful mechanical and durability tests have been made of 

the various makes of machines which we used in our dusting experi
ments this year, we have made use of practically all of the standard 
makes of dusters, and it might be well to call attention to some of the 
more promising ones. The success of the dusting operations will de
pend pretty largely, of course, on efficient machinery. A good dust 
cloud is necessary if satisfactory results are to be obtained, and while 
most of our experimental plots were dusted with hand dusters—and the 
results which we have given were obtained with these—more satisfactory 
results were obtained on our own farms with the larger horse-drawn 2 
or 3-row dusters. Among the 2-horse 3-row machines we found the 
Niagara, the Iron Age, and the Ward-Love to be the best. The 1-horse 
2-row machines were not all satifactory, but some of these did very 
good work. Among the best were the Dosch, the Morgan type, the Ideal, 
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the Ward-Love, and the Perfection. Mule-back dusters were used suc
cessfully under certain conditions, and of these the Root and the Niag
ara seemed best. Among the hand dusters, the Root, the Niagara, the 
Pheeny, and the Dosch were used with a fair degree of success in our 
experimental work, as well as in some of our farm operations. 

Weevil Hibernation 

The hibernation work referred to in our last annual report was con
tinued at Clemson College, Florence, and Summerville during the winter 
of 1922, and is now being inaugurated at all of these places for the 
coming winter. Professor Conradi's records last year indicate that about 
5 percent of the weevils hibernating in woodlands survived the winter, 
while only 1.6 percent survived in the cages on grass on the terraces in 
the field. A large series of cages has already been installed at all three 
Stations for weevil hibernation studies the coming winter, including 
studies on the relation of time of entering hibernation to survival. In 
these tests weevils are placed in hibernation cages the first week in Sep
tember, and each week thereafter until practically all the weevils have 
gone into hibernation. This should give valuable data bearing upon the 
importance of stalk destruction. Other hibernation studies are made 
comparing the dififerent materials as hibernation carriers. Cages are 
installed in this series September 15, October 1, 16 and 31. Some of the 
materials used are oat straw, corn stalks, cotton stalks, Spanish moss, 
saw-mill debris, and pine straw. Weevils are also placed in some cages 
on the bare ground. 

GROWTH AND FRUITING STUDIES WITH COTTON 

Successful cotton production is now largely dependent upon our abil
ity to get the crop to grow of! rapidly and fruit early. In fact, we have 
a race every year between the cotton plants and the boll weevils. The 
weevils cannot begin to lay eggs for the first generation until the first 
squares are from 7 to 10 days old. From this time on it is largely a 
matter of setting a crop of bolls before the weevils can increase suffi
ciently to destroy the crop. During an average season where the infes
tation of these first squares by over-wintered weevils is not too heavy, the 
cotton plant wins out in the race to the extent of producing from one-third 
to half a crop. During the season of 1923 in this state, where the in
festation from over-wintered weevils was light and the dry weather 
killed a very large percentage of the first generation weevils before they 
came out of the squares, the cotton gained on the weevils to such an 
extent that we made two-thirds to three-fourths of a crop in most sec-
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Fig. 10.—Apparatus for Measuring Resistance of the Cotton Boll to Puncture 

tions before the weevils became abundant enough to do serious harm. 
During 1922 in many sections the weevils increased as rapidly as the 
cotton grew, consequently, we had almost a complete crop failure. From 
the standpoint of cotton production under weevil conditions, therefore, 
rapidity of growth, rapidity of fruiting, and earliness are exceedingly 
important. 

Factors Influencing Rapid Growth and Early Fruiting 

We have for several years been studying in a general way the fruit
ing habits of different varieties and have observed the influence of ferti
lizer, cultural practices, etc., on earliness, and have in this way secured 
general information of much value. Realizing the great need for defi
nite information of a fundamental nature as to what constitutes earli
ness and what factors promote rapid development and early fruiting, we 
have organized an Adams fund project along this line. 

In this connection, we are studying the influence of the following 
factors on growth and development of the cotton plant; spacing of the 
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plants in the row and width of row; fertilizers—kinds, amounts and time 
of applications; cultural practices; varieties; seed treatment; time of 
planting; pulling off the early squares, as recommended in the Florida 
method; and topping. This work has been conducted by the divisions of 
agronomy and botany here at Clemson College, and by the Division of 
Boll Weevil Control at the Pee Dee Station. Six temporary assistants 
were employed at Clemson College and six at Florence on this project 
during the summer, and large amounts of data have been secured on all 
phases of the subject studied. We have not yet been able to completely 
analyze these figures, but certain things which are indicated by the first 
year's work might be mentioned. 

Spacing Tests.—During the past three years we have conducted spac
ing tests at both of the sub-stations and at Clemson College, and prac
tically every season at each of these places we have gotten the highest 
yields where the stalks were spaced from 6 to 12 inches apart in the drill 
and where the rows were from 3 to 3l/2 feet apart. This year we have 
made a careful detailed study and counts of squares and bolls on indi
vidual stalks and sections of rows in these tests, and have obtained a 
great mass of figures as to the influence of spacing on fruiting and de
velopment. Counts made on June 23 at Florence showed that the cotton 
spaced 3 inches apart in the drill in 3F2-foot rows had enough squares 
already formed at that time to produce a bale of cotton per acre, while 
the section where the stalks were spaced 24 inches apart in the row had 
only about one-third as many squares at that date. The long dry spell 
soon after this caused a great many of the early squares on the thickly 
spaced cotton to shed, but in spite of this the plats in which the cotton 
was thinned to 3, 6 and 9 inches in the drill produced the largest amount 
of cotton at the first picking and also the heaviest yields. These close 
spacings produced 60 percent at the first picking on September 5, while 
the plats in which the stalks were 24 inches apart had only 39 percent 
of the total yield on the same date. 

In the similar test at Clemson College the plat in which the cotton was 
not thinned at all had on August 4, 24,500 bolls per acre, the plat where 
the stalks were spaced 8 inches apart had 20,000 bolls, and the plat where 
the stalks were 16 inches apart had 17,000 bolls per acre. On account 
of the long dry spell and the heavy shedding of the thickly spaced cotton, 
there was practically no difference in the yield this year. The average 
of a number of years, however, is distinctly in favor of thick spacing, 
and in all cases the closely spaced cotton is earlier. 

Seed Treatment.—In our seed treatment tests we have delinted seed 
with sulphuric acid, have planted similar seed not delinted, seed rolled in 
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soda, seed delinted with hydrochloric acid gas, and seed delinted at the oil 
mill. These tests were conducted both at Clemson College and at Flor
ence. The soil moisture conditions were such in 1923 that there was very 
little difference in the time of the germination of the seed treated in these 
different ways. The seed delinted with sulphuric acid came up a little 
ahead of the others, but not nearly as much ahead as has been observed 
during dry seasons. The most striking thing about this test this year 
was the fact that the total yield as well as the yield at the first picking was 
higher on the plat planted with seed delinted with sulphuric acid than on 
any of the other plats. At Florence the sulphuric acid-treated plat yielded 
82 percent of the total at the first picking, while all of the other plats 
ranged around 74 and 75 percent at the first picking. The total yield 
was also higher. The sulphuric acid plat yielded 1,665 pounds of seed 
cotton, while the other plats all ran very close together, giving yields of 
from 1,457 to 1,555 pounds. At Clemson College the sulphuric acid 
plat yielded 1,453 pounds of seed cotton and the next best plat, which 
was the one planted with seed rolled in soda, yielded 1,331 pounds, the 
others yielding from 1,100 to 1,300 pounds. There was almost a perfect 
stand in all of these plats, and it is rather difficult to explain the ap
parent increase in earliness and in yield from the plat planted with seed 
treated with sulphuric acid. The gain is probably due in a large measure 
to the disease control affected by the sulphuric acid treatment. 

Fertilizers.—In our fertilizer tests we have for years been keeping 
the weights at the first picking as an indication of the influence of ferti
lizer on earliness. We are continuing to do this, and in addition during 
this season have made intensive studies of individual plants in the plats 
fertilized in different ways. We find no striking difference thus far in 
rapidity of fruiting, or in the rapidity of development of the individual 
buds and bolls in the different fertilizer plats. In general, we can see 
that the fertilizer which promotes most rapid growth results in the most 
rapid fruiting of the plants. A complete fertlizer in each case has given 
the most rapid fruiting and the earliest maturity. A liberal amount of 
nitrogen in the fertilizer is necessary to get rapid growth and early 
fruiting. The same is true of phosphorus. Our best yields and very 
earliest cotton have been produced this season where we used from 5 
to 6 percent of nitrogen and 8 percent of phosphoric acid. Large appli
cations of potash have delayed the maturity. The preliminary tests 
made thus far indicate that the time of application of soda does not 
materially affect earliness except in cases where the soil is deficient in 
nitrogen. In these cases the early application of available nitrogen seems 
to hasten the growth of the plant and in this way promote earliness. 
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Varieties.—We have for some years been making careful observa

tions on the fruiting and development of the varieties of cotton used in 
our variety tests, and have especially noted the time at which the varieties 
begin blooming and the time at which the first bolls open, and the yields 
at the first and second pickings have been taken as indications of earli-
ness. In addition to these observations, we began last year to make 
careful counts on a limited number of plants in each variety to determine 
accurately the rapidity of fruiting and development, and this year have 
chartered plants in each variety, giving a complete life history of the 
development of individual stalks. These data are not yet complete and 
no conclusions can be drawn from them. We have observed in a general 
way, however, that the varieties which started fruiting, first were Trice, 
Ocalla, Sugar Loaf, King and Lightning Express. The varieties which 
set fruit most rapidly during the early part of the season were Trice, 
Ocalla, and Carolina Foster. There was a difference, however, in the 
way the different varieties held their fruit, and some stopped blooming 
earlier than others, so that in the end the varieties that set the largest 
number of bolls per plant were Carolina Foster, Sugar Loaf, Salisbury, 
Trice, and Cleveland. Some of these varieties, however, have smaller 
bolls and have not produced as large yields as some other varieties which 
did not produce so many bolls. We are, of course, determining the size 
of the boll and the percentage of lint, and all of this data will be ana
lyzed and will be available later for study. Cleveland Big Boll, which 
is decidedly the most popular variety of cotton in South Carolina, did 
not start blooming as early as some of the other varieties, but it set its 
fruit rapidly after it started and it continued fruiting well throughout 
the season. In addition to this, Cleveland held a high percentage of the 
fruit which was set and did not shed as badly as some others. Light
ning Express ranked first in the percentage of total crop matured at the 
first picking. 

Pruning.—On account of the keen interest aroused in the rapidity 
of fruiting and the length of time between square formation and ma
turity of bolls by the Florida method of boll weevil control, as discussed 
in bulletin No. 165 of that station, we have endeavored to secure accu
rate information on the effect of stripping off the early squares upon the 
rapidity of growth and development of the squares and bolls that are 
formed later. At the main station at Clemson College, these studies were 
made on two varieties, Cleveland and Webber 49. Certain plants were 
stripped of all squares on the dates July 12, July 21, and July 31. Other 
plants were stripped of all squares on August 25, but a few bolls were 
left on the plant. These plants, as well as the check plants which were 
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not stripped, were carefully charted throughout the season so that we 
have an accurate history of the growth and development of each square 
and boll. The work at Florence was conducted in a similar manner and 
with a larger number of plants. The seasons were quite different at 
Clemson College from wThat they were at Florence, but the results of the 
test at both places are about the same. All these data have not been 
carefully analyzed, but a rapid examination of what we have indicates 
that this season pulling off the first squares has stimulated square forma
tion; this is, it has stimulated the growth of the plant and resulted in 
increased square formation. There has been a net loss, however, in the 
number of bolls produced, since the plants which were not pruned, in 
practically every case contained more bolls on the first of September than 
did the plants which had some of the squares stripped off. Pruning off 
squares either early in the season or later does not seem to influence the 
rapidity with which the individual buds and bolls develop. The length 
of time between square formation and blooming is about the same with 
individual squares on stalks where no pruning was done as on stalks 
where from 2 to 10 squares were pulled off. 

The same thing seems to be true with reference to the development 
of the boll. The length of time between blooming and the opening of 
the boll is about the same with the stripped plants and with plants which 
have not been stripped. This season's work at Clemson College and at 
Florence indicates, therefore, that pruning off the first squares does not 
result in any net increase in bolls or in any gain in earliness. 

Factors Influencing Growth 

During the period from 1912 to 1916 the Botany Division of this 
station made a careful study of cotton shedding and accumulated a 
great deal of data in connection with this project upon the fruiting habits 
of cotton and the rapidity of development of flowers, buds, and bolls. 
These data have been studied in connection with the new project which 
we now have under way. Some of these data were worked up into a 
paper which was presented at the Memphis meeting of the Association 
of Southern Agricultural Workers in February, 1923. These early 
studies show that squares formed in June and the first part of July 
develop more rapidly than those formed later in the season. The ones 
put on early developed to the bloom stage in from 21 to 24 days, while 
those formed late in August required from 27 to 30 days to reach the 
blooming stage. The same thing is true of bolls. The bolls develop 
from squares which were formed early in the season to maturity in 
from 48 to 55 days, while those wrhich developed from squares formed *v v 

later required from 55 to 70 days. 
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We have studied a great many different factors in connection with 

growth and development. Individual plants have been charted and daily 
observations made throughout the season, in our fertilizer plats, in our 
culture studies, in the spacing tests, and with different varieties. A total 
of 290 plants were studied in this way at Clemson College, and a total 
of 380 at Florence. This gives us a great deal of accurate information 
upon the growth and development of individual buds and bolls, and we 
hope by careful analysis of all these data to get some indication as to the 
fundamental factors which influence earliness. 

Rapidity of Development of Bolls 

Some observations have been made this season upon the rapidity of 
the development of bolls. A large number of bolls were tagged the day 
that they bloomed and measurements were made at weekly intervals 
until the bolls were matured. We were somewhat surprised to learn 
that in both varieties, Cleveland and Webber, the bolls reached their full 
size in 18 days. We plan next' season to make further studies along this 
line, and to determine just how old a boll gets before it is immune to 
weevil attack. Different entomologists have expressed the opinion that 
a boll is practically immune to weevil attack after it is three-fourths 
grown. From the data which we have on rapidity of development it 
would seem that bolls ought to be practically immune to weevil attack 
therefore after they are from 12 to 14 days old. 

Boll Resistance to Puncture 

We have also attempted to measure the hardness of bolls at different 
stages of development, and Dr. C. A. Ludwig has measured the resist
ance of the boll to puncture with a needle as an indication of hardness. 
These measurements show that the boll hardens very rapidly after the 
first 10 days to two weeks, and the data obtained so far lead us to be
lieve that it would be difficult for weevils to penetrate the inner layer 
of the boll wall after about two weeks. It is interesting to observe in 
this connection that in the case of the Webber variety the boll hardens 
more rapidly than in the case of the Cleveland. At the end of two 
weeks it took 221 grams weight to force the needle through the inner 
wall of the Webber bolls, and 185.4 grams to force the needle to pene
trate the inner wall of the Cleveland bolls. This difference was consist
ent throughout. 

All of these studies of growth and development of the plant and its 
reaction to weevil attack require a tremendous amount of labor, and will, 

9 of course, require several years to secure sufficient data from which to 
draw definite conclusions. These lines of work are so important, how-
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ever, from the standpoint of cotton production under boll weevil condi
tions that we propose to make every effort to carry them through to 
completion. 

EXPERIMENTS WITH CROPS 

Our common field crops continue to produce more than sixty percent 
of the income of the farms of this state. In 1922 the ten leading crops 
had a total farm value of $143,000,000. In spite of the fact that the 
1922 cotton crop was the smallest produced in this state over a long 
period of years, being slightly more than half a million bales, its value 
of $75,000,000 was greater than the combined value of the other nine 
leading crops. The cotton crop for 1923 will probably bring $120,000,000. 
The value of other important crops, such as corn, hay, tobacco, and 
potatoes, has increased so that the percentage of our income which comes 
from these few staple crops has also increased. Successful farming, 
therefore, with us is largely a matter of economic crop production. 

Many of the factors which influence soil fertility and economic crop 
production are being investigated by our research department at Clemson ^ 
College, at our sub-stations, and on farms throughout the state. Our 
Agronomy Division is conducting a great many experiments which ex
tend over several years, and reports of progress are not made on these 
every year. Some of the most important of these are: studies of the 
influence of different factors on the oil content of cottonseed and pea
nuts; study of the factors causing barrenness in corn; studies of the 
adaptability of various new planting introductions, especially forage crops 
and grasses; breeding work with oats, rye, wheat, and barley. Summaries 
of some of the other lines which are under way are given below. 

Rotation Studies 
We practice certain carefully planned rotations on all of our Experi

ment Stations and farms and are gaining much valuable information from 
these rotations from year to year. In some cases where it is necessary 
to continue certain crops on the same land for several years, we grow 
cover crops during the winter and in this way maintain the organic 
content and the fertility of the soil. We have at both of our sub-stations 
and at Clemson College certain careful check experiments for the pur
pose of determining the actual value of certain rotations. In our last 
annual report wTe r eferred to the 3-year rotation at the Pee Dee Station, 
where the fertility has been maintained and as good crops produced with
out fertilizer as it required 1,000 pounds of an 8-4-4 to produce on ad- & ^ 
joining lands not in rotation. 
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Another interesting rotation, which we have had under way for 

several years at the Pee Dee Station, is a 2-year rotation of corn and 
cotton compared with adjoining plots which are planted continuously to 
corn and others which are planted continuously to cotton, both with and 
without fertilizer. During the present year, 916 pounds of seed cotton 
were produced on the plots which have been grown in cotton continuously 
and fertilized with 1,000 pounds of an 8-4-4 fertilizer. The adjoining 
plot, not in the rotation and not fertilized, produced 440 pounds of seed 
cotton. Similar plots in the 2-year rotation without fertilizer produced 
860 pounds of seed cotton, and on plots rotated and fertilized a yield of 
1,008 pounds was produced. The difference in corn yields on the rotated 
and non-rotated plots are just as marked as those cited for cotton. 

Variety Studies 

Cotton.—Our cotton variety tests are continued from year to year 
at all of the Stations. In 1922, at the Clemson College Station, the 
largest amount of seed cotton per acre was produced by Lightning Ex
press the largest amount of lint per acre by Cleveland Big Boll. The 
second highest yield of lint was made by Dixie Triumph. Express gave 
the highest money value per acre. The highest yielding varieties in 1923 
were Lightning Express, Clemson strain of Cook, Ocalla, and Cleveland 
Big Boll. All of these varieties yielded between 1,200 and 1,250 pounds 
of seed cotton per acre. 

At the Pee Dee Station, 4 strains of Cleveland Big Boll headed the 
list in the production of seed cotton in 1923. These were followed by 
Carolina Foster, College No. 1, and Mexican Big Boll. The highest 
yielding strain of Cleveland was that from the Humphrey-Coker Seed 
Company, which was 1,542 pounds of seed cotton per acre. 

At the Coast Station at Summerville, the highest yielding variety for 
1923 was Cleveland, from the Pedigreed Seed Company. The yield was 
695 pounds. The next highest yielding variety was College No. 1, from 
the Georgia State College, with a yield of 680 pounds. 

Corn.—Corn variety testing work is also conducted at all three 
Stations each year, and we make an effort to include tests of all the lead
ing varieties. For the last several years Hastings' Prolific, Garrick, Pee 
Dee No. 5, and Douthit have been at the top in these tests. 

Wheat.—The Alabama Blue Stem continues to produce the high
est yield of wheat. In 1923 this variety produced 22 bushels and was 
followed by Dietz' Mediterranean, with a yield of 20.7 bushels, and Ful-

l 9 caster, with a yield of 18.9 bushels. 
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Fig. 11.—General View of the Small Grain Variety Test Plots, 1922 

Soybeans.—The Mammoth Yellow continues to give the best results 
in our soybean variety tests, and is closely followed by Otootan and 
Biloxi. 

EXPERIMENTS WITH FERTILIZERS 

Since South Carolina expends annually from twenty-five to fifty 
million dollars for fertilizers, an amount larger than that of any other 
state in the Union, it is but natural that the fertilizer problem should 
loom large before our farmers and that the South Carolina Experiment 
Station should devote a large share of its energy towards determining 
the most judicious use of fertilizers. The practices now in vogue in 
this state are quite largely based on the results secured from our experi
ments during the past year. Fertilizers, however, can be most efficiently 
used only after we understand what combinations and amounts are best 
suited to the different soil types and to the different crops; the time and 
method of their applications; and the relation they bear to plant develop
ment. It is along these lines that we are now directing our experiments 
with the view of determining methods by which our fertilizer investments ,, ^ 
will yield the highest return. 
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Fig. 13.—A Good Field of Rye and Vetch Grown for Soil Building at Clemson 
College, 1922 
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We are, of course, continuing our general fertilizer experiments at 
all of the Stations and in co-operation with farmers throughout the 
state. These experiments included fertilizer tests with all of our prin
cipal crops, as well as special tests with certain new crops that we are 
beginning to grow on a larger scale. Bulletins are issued giving these 
results from time to time, and information accumulated from year 
to year is used almost every day in advising individual farmers how 
best to fertilize their crops, and in giving county agents similar infor
mation applicable to the soil types represented in their counties. 

Of special interest at this time are the tests planned to find out what 
are the best fertilizers for producing cotton most economically under 
boll weevil conditions. These tests have been under way for several 
years. 

Relative Importance of Nitrogen, Phosphorus and Potash 

The results obtained in 1923 confirm the conclusions previously 
drawn; that is, our soils are most deficient in nitrogen, and when the need 
of this element is filled, phosphorus becomes the next limiting factor of 
plant growth. Potash has not proved to be of as much benefit as either 
of these on the majority of our soil types, although small applications 
of this element usually prove beneficial and larger applications(are neces
sary on some soils. The following table, giving the average yields of 
seed cotton per acre obtained on four experiments in 1923, where a 
constant amount of phosphorus and potash, with varying amounts of 
ammonia was used, is very interesting. 

Table 1.—Effects of Varying Amounts of Ammonia 

No fertilizer 340 pounds 
Phosphoric acid and potash, but no ammonia 480 pounds 
2% ammonia 765 pounds 
4% ammonia 947 pounds 
6% ammonia : 1,064 pounds 
8% ammonia 1,040 pounds 

The greatest increase in yield due to nitrogen came in the first 2 
percent application, although there was a consistent gain until 6 percent 
was reached. The yields on the plots receiving 6 percent and 8 percent 
ammonia were practically the same, showing that this year, on these 
plots, other factors prevented the plants making use of more than about 
6 percent ammonia. 

As stated above, after the need for nitrogen has been filled, phosphorus 
becomes the next limiting factor of plant growth. The following table, 
giving the yields of seed cotton obtained per acre where different amounts 



4i 

of phosphorus were used in addition to a fixed amount of nitrogen and 
potash, illustrates this fact. 

Table 2.—Effects of Varying Amounts of Phosphorus 
No fertilizer 340 pounds 
No phosphorus 609 pounds 
2% phosphorus 740 pounds 
4% phosphorus _ 738 pounds 
6% phosphorus 874 pounds 
8% phosphorus 919 pounds 
10% phosphorus 973 pounds 

It will be noted that with one exception the yield increased as the 
amount of phosphorus applied increased, although not in the same ratio 
as where nitrogen was the varying factor. Also the percentage of total 
crop obtained at the first picking increased as the application of phos
phorus was increased. 

, Rate of Application 

The maximum amount of fertilizer which may be used for economical 
cotton production is a subject in which every farmer is vitally interested. 
The results of our co-operative fertilizer experiments contain some very 
interesting information on this subject. Generally speaking, every in
crease in the amount of fertilizer has been followed by an increased yield 
of cotton. The greatest increase comes from the lower rates of applica
tion, although there is a consistent increase throughout the test. The 
following table, giving the average yields obtained in nine tests on four 
different soil types, and covering a period of three years, illustrates this 
point: 

Table 3.—Increases in Yield From Increases in Fertilizer 
Rate of Yield Seed Cotton Increase Over Next 

Application Per Acre, Lbs. Lower Application, Lbs. 
None - 537 
200 lbs 920 383 
400 lbs 1000 80 
600 lbs 1138 138 
800 lbs 1264 126 

1000 lbs 1303 39 
1200 lbs 1384 81 
1400 lbs 1484 100 
1600 lbs t574 90 

It will be noted that the increase in yield due to the first 200-pound 
application of fertilizer was 383 pounds, and the average increase in 
yield for the next three 200-pound increases of fertilizer was 115 pounds 
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of seed cotton per acre. Above 800 pounds of fertilizer the increase in 
yield was not as great nor as uniform. 

Time and Method of Applying Fertilizer 

In like manner at this time, the time and rate of application of top 
dressing to cotton under boll weevil conditions is extremely important. 
In our test conducted this year, it is plain that an application of a side 
dressing of soda at any time during the season had a tendency to delay 
the maturity of the crop, but in all cases gave an increase in yield. In 
our test on the time of applying soda as a side dressing we had a series 
of check plots receiving no side dressing at all; another series which 
received 100 pounds of nitrate of soda immediately after chopping; an
other series which received the same amount of soda ten days later: 
and a third series which received the same amount sixteen days after the 
second and twenty-six days after chopping. The yields were as follows: 

Table 4.—Effect of Time of Applying Soda on Yield 
Check 988 pounds seed cotton 
100 lbs. immediately after chopping 1068 pounds seed cotton 
100 lbs. ten days after chopping 1264 pounds seed cotton 
100 lbs. 26 days after chopping 1193 pounds seed cotton 

All of the treated plots were practically of the same earliness, but all 
gave a lower percentage of the crop at the first picking than the check, 
due to the higher total yields. 

Rate of Application of Soda 
The rate of application of soda is also an important factor, and during 

1923 we had a test to determine the best rate at which to apply the soda 
as a side dressing. Our applications varied by 50 pounds, increasing 
from nothing to 300 pounds. There were three plots receiving each treat
ment and soda was applied soon after the cotton was chopped. The 
check plot matured earlier than any of the treated plots, but gave a much 
lower yield; in fact, the yield of seed cotton increased with the increase 
in the amount of soda throughout, the results being as shown in the 
table below. 

Table 5.—Effect of Rate of Application of Soda 

Check . 998 pounds seed cotton 
50 pounds soda 1126 pounds seed cotton 

100 pounds soda 1161 pounds seed cotton 
150 pounds soda . 1162 pounds seed cotton 
200 pounds soda 1222 pounds seed cotton 
250 pounds soda *3°7 pounds seed cotton 
300 pounds soda 1367 pounds seed cotton 



43 
All of these plots were fertilized at planting time with 600 pounds of 

fertilizer analyzing approximately 8-5-2, which is the standard formula 
of fertilizer used for cotton on the Experiment Station farm. 

In the same field another test was conducted this year, as has been 
done for several years, to determine the best source of ammonia to use 
as a side dressing, and the effect of each on the earliness of the crop. 
Again, it is noticeable that the check matured a little more rapidly than 
any of the treated plots, and that there is little difference between the 
sources except in the case of the cyanamid. In previous years the cyana-
mid was found to be a bad source of ammonia to use as a side dressing. 
It actually decreases the yield of cotton on the plots to which it is applied. 
The yields for different sources are as follows: 

There is probably no other state the size of South Carolina which has 
so many different kinds of soil. The Bureau of Soils of the United 
States Department of Agriculture has recognized and classified some
thing like 200 individual soil types in this state. Of these, however, 
there are only some ten or fifteen types, or closely related groups of types, 
which are extensively farmed. It is perfectly clear that in a state having 
such a variety of soils the fertilizer needs are going to be very different 
for the different sections. 

Realizing that the information obtained in the fertilizer tests at the 
regular Stations would not answer all the questions as to the needs of 
the soils in every part of the state, the Agronomy Division three years 
ago began fertilizer tests on representative soil types in co-operation with 
individual farmers. The progress of this work has been very satisfactory, 
and we have been able to add tests in Lancaster and McCormick Counties. 
This makes a total of eight places at which co-operative fertilizer experi
ments are in progress. The co-operating farmers, the counties in which 
they are located, and the soil types represented are given below: 

Sources of Ammonia 

Table 6.—Effect of Sources of Ammonia 

Check .1196 pounds seed cotton 
J355 pounds seed cotton 
1342 pounds seed cotton 
J335 pounds seed cotton 

.1322 pounds seed cotton 

.1149 pounds seed cotton 

Sulphate of ammonia. 
Nitrate of soda 
Nitrate of lime 
Nitrate of ammonia 
Cyanamid 

Co-operative Fertilizer Tests With Farmers 
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W. I. Johns Allendale Norfolk s. loam 
Asylum Farm Richland Norfolk sand 
R. I. Manning Lee Ruston s. loam 
B. B. Bouknight Edgefield -....Greenville s. c. loam 
B. G. Bright Spartanburg Cecil clay loam 
H. H. Camp Cherokee Cecil sandy loam 
A. J. Gregory Lancaster Durham f. s. loam 
De la Howe School McCormick Cecil s. loam 

The test plots on each of these farms consist of from seven to ten 
acres of land, divided into three equal parts. A regular three-year rota
tion is practiced, consisting of cotton the first year, followed by oats and 
peas the second year, and corn with peas or velvet beans the third year. 
In addition to these crops, winter cover crops are planted for soil im
provement whenever possible. 

Each series is divided into plots either one-fifteenth or one-tenth acre 
in size, and the fertilizer treatment is varied for these individual plots. 
The formula thought to be best adapted to the particular soil type is 
used as a standard, and by varying the percentage of each element in 
turn, accurate information as to the plant food deficiencies of the soil 
is obtained. In addition to this test for the best formula, there are about 
ten plots in each series which receive varying amounts of a fertilizer 
of uniform composition, to determine just what amount of complete fer
tilizer will give best returns. 

Half of each plot has ground limestone applied once in the rotation, 
which gives valuable information as to the value of lime when used with 
and without the various fertilizer mixtures. 

While these experiments were designed primarily to determine the 
fertilizer requirements of cotton and corn, these being our staple money 
crops, a great deal of valuable information as to the fertilizer needs of 
other crops is also being obtained. Generally speaking, the yields of 
both corn and oats have been in almost direct proportion to the amount 
of nitrogen applied, whether as a fertilizer containing a higher percentage 
of ammonia, or as larger applications of a complete fertilizer. The 
response of these crops to phosphorus has not been as great as in the 
case of cotton, and potash has apparently affected the yields but very 
little It is expected, however, that after a number of years the need for 
these elements will be more noticeable. 

Aside from the main purpose of these co-operative experiments, 
which is to add to our knowledge of the fertilizer requirements of our 
principal crops when grown on the different soil types, there are other 
ways in which these experiments are of value to the farmers of the state. 
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Probably the greatest of these is the value of the test plots as a demon
stration to the farmers of the community of what effect the different 
fertilizer treatments will have on a growing crop. Considerable interest 
is shown in the tests, many farmers visiting the experiments from time 
to time. In some counties the county agents have arranged for field 
meetings to be held on these farms. Already we find in some sections a 
modification of the fertilizer practices, which is directly due to our 
recommendations based upon results obtained in these tests. 

While the results of these experiments are being given out constantly 
through news articles and through the county agents, it is our plan to 
bring together results for the past three years and publish them in bulletin 
form, so that they will be available for ready reference and can be dis
tributed generally among all our people. Probably no single piece of 
work which the Station has done during recent years has done more to 
promote the economic production of crops than these soil fertility and 
rotation studies conducted in co-operation with farmers on the different 
soil types in different sections of the state. 

COST OF PRODUCTION 

Realizing that many of our cropping systems and farm practices, 
which seem best for the individual crop and for present conditions, are 
are unsound and uneconomical from the standpoint of our permanent 
agricultural advancement, we have for several years kept accurate records 
of all of the operations and costs involved in producing the crops in the 
different fields on the Experiment Station farms. A careful study of 
these records from year to year has shown the excessive costs and poor 
economy of certain practices, and has indicated methods by which im
provements could be made and cost of production lowered. 

We have also made some preliminary studies of farms throughout 
the state in an effort to find the comparative cost of producing the dif
ferent crops in the different sections and under the different cropping 
systems and farm practices. Some mention of these preliminary studies 
was made in our last annual report. A brief statement of further prog
ress is given below. 

During the spring of 1922 we took up with the Bureau of Agricultural 
Economics of the United States Department of Agriculture the matter 
of co-operative work along this line and finally perfected an arrange
ment by which such work could be undertaken jointly by the Department 
and the College. We were unable to secure a satisfactory man for the 
work during 1922, but early in 1923 we were able to induce Mr. W. C. 
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Jensen, who was formerly employed here as assistant in Agricultural 
Economics, and who was pursuing graduate study along this line at the 
University of Wisconsin, to come back and take up this work. 

The objects of the broad investigations which we have under way 
now are to study the economic factors involved in the operation and 
management of cotton farms with a view of obtaining fundamental facts 
and figures for determining the best plans for farm organization under 
boll weevil conditions. This survey has been pursued thus far by Mr. 
Jensen and two assistants. In Anderson County 333 farms have been 
surveyed. In the surveys the field men use a twenty-one page outline in 
recording the data from each farm. This includes the farmer's records 
and estimates of the amount and cost of man, horse, and implement 
labor involved in the production of each crop under the wages, tenant, 
and share-crop systems, and gives a business analysis of each crop and 
division of the farm as a unit of operation. A careful and complete busi
ness analysis is also made of the entire farm, so that we not only know 
the profit or loss on the individual operations and crops, but the profit 
or loss on the farm as a whole. 

These data are being tabulated and analyzed and a preliminary report 
giving the results of these surveys will be issued at an early date. 

PLANT DISEASES 
The Botany Division continues to investigate the various diseases of 

plants which are prevalent and destructive in this state. We are con
tinuing to devote some attention to cotton diseases and have a few un
finished phases of the cotton anthracnose problem which are still under 
investigation. As a result of the control measures which have been 
worked out for such cotton diseases as anthracnose, wilt and leaf spot, 
all these diseases are now under control and thousands of dollars are 
saved annually to the farmers who grow cotton. We now have wilt-
resistant varieties that are sufficiently early to produce crops under boll 
weevil conditions. We hope to publish at an early date a Station bulle
tin giving the results of our complete studies with cotton anthracnose. 

Plant Disease Survey 
During the year Dr. Ludwig has been at work on two new diseases 

which we came across in 1922. These are a bacterial disease of English 
peas, which was reported from Dillon County, and is apparently causing 
serious damage, and a disease of mung beans, which was collected by 
Mr. R. W. Hamilton, Soybean Specialist of the Extension Service. Work 
is being continued on both of these. 
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Dr. W. D. Moore discovered a new stem blight disease near Green

wood this year on snap beans. This disease caused a loss of the entire 
crop within a few weeks' time, and threatens to become a serious menace 
to the bean crop in this state. This disease is also now under investiga
tion. All of the members of the staff have been giving close attention 
throughout the season to the prevalence of diseases on our important 
crops, and a great deal of information along this line has been secured. 

Among the most destructive diseases this year was the anthracnose 
of watermelons in the southeastern section of this state, where melons 
are grown to a very large extent. The loss in many fields was very 
severe, in some cases almost the entire crop being destroyed. Dr. Moore 
made a number of very interesting spraying demonstrations in this sec
tion and succeeded in keeping the disease in check with two to three 
applications of Bordeaux mixture made at the proper time. In a large 
number of fields this season proper spraying meant the difference be
tween success and failure of the crop. 

Grape diseases were also very severe this year, black rot and an
thracnose being especially destructive in vineyards that were not thor
oughly sprayed. On account of the rainy weather early in the season 
it was difficult to get into the fields to make the early applications of 
spray. On this account there was considerable loss of black rot even 
where efforts were made at control by spraying. 

In the central and eastern part of the state, where we had several 
weeks of rainy weather during the latter part of August, the Diplodia 
boll rot of cotton caused serious loss. In some fields where accurate 
counts were made, 30 to 40 percent of the bolls were rotten. This was 
a very unusual condition, and we have never before observed such se
rious loss from this boll rot. The rainy season seems to have been largely 
responsible for the severity of the development. 

Downy mildew was also a serious disease of cucumbers and canta
loupes in the eastern part of the state this season, and spraying demon
strations with Bordeaux mixture gave excellent results. As a result of 
the work which Dr. Moore has done, demonstrating the effectiveness of 
Bordeaux mixture in controlling this disease and the anthracnose of 
watermelons, a large majority of the melon growers are making prepa
rations to spray their crops next year. 

Certified Irish Potato Seed 
Dr. C. A. Ludwig, of the Botany Division, has continued to co

operate with the Horticultural Division in testing certified potato seed 
secured from different sources and planted at a number of points in the 
state. Careful observations are made on these experimental fields 
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throughout the season, and records are kept of the prevalence of dif
ferent diseases that are seed-borne. Very interesting data are being 
secured, and we have in the hands of the printer now a bulletin giving 
the results of our tests with certified seed. The experiments with dif
ferent sources of seed are yielding interesting data, but no definite con
clusions can be drawn at this time from this phase of the work. 

Influence of Sulphur on Sweet Potato Diseases 
During the summer of 1922 the National Research Council offered 

to co-operate with some Southern institution in a study of the influence 
of sulphur, when applied to the soil upon sweet potato diseases, and 
created a fellowship for that purpose. After some correspondence with 
the Research Council, this fellowship paying $1,000.00 a year was placed 
with Clemson College, and Mr. J. M. Huffington was selected to under
take the work under the supervision of the staff of the Botany Division. 

The laboratory studies have been made at Clemson College, and the 
field experiments at Clemson College and at the Pee Dee Station. It is 
too early to draw conclusions from these investigations, but the indica
tions are that application of sulphur to the soil will not prevent black rot 
and other common sweet potato diseases. 

EXPERIMENTS WITH FRUITS AND VEGETABLES 
The varied soil and climatic conditions of South Carolina permit 

the growth of a great variety of fruits and vegetables during practically 
all seasons of the year. Our most progressive people have appreciated 
the possibilities of developing the home orchard and garden, and have 
made these yield abundant returns of fruit and vegetables for home use 
and for the local markets, but it is just within the past few years that 
the production of these crops on a commercial scale for the eastern 
markets has been undertaken. 

There were 33,000 acres of Irish potatoes planted in South Carolina 
in 1922, as against 30,000 acres in 1921 and 28,000 acres in 1920. The 
sweet potato acreage has shown a more pronounced increase. In 1920 
there were 76,000 acres devoted to this crop in South Carolina; in 1921 
this acreage was increased to 83,000 acres; and in 1922 to 104,000 acres. 
The area devoted to commercial cabbage growing has likewise shown 
an increase. In 1922 there were more than five thousand acres given to 
this crop, or two and one-half times as much as in 1920. During this 
same period the carlot shipments of cabbage from South Carolina were 
3,286 and 1,087 cars, respectively. 

While other vegetable crops have not demanded proportionate in
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creases, the interest in them has developed very rapidly. In the fruit 
industry, too, we find a new and serious-interest. Already the number 
of commercial orchards is on the increase. In the Piedmont region the 
apple has taken on a new importance. Exhibits at the South Carolina 
Fair in 1923 demonstrate beyond a doubt that we can grow and are 
growing as good apples as are to be found anywhere. The same is true 
of peaches in the sand hills and in the Piedmont section, and with truck 
crops along the coast. Much of this development is due to experi
ments conducted at Clemson College and at the sub-stations at Florence 
and Summerville. 

It is the purpose of the South Carolina Experiment Station to keep 
abreast of these developments so as to be in a position to advise farmers 
.entering the field of fruit growing or trucking for the first time, and to 
assist the established grower in discovering the most modern practices 
and the most efficient methods. In addition to the usual lines of experi
mentation, we are constantly trying out new and promising plants in
troduced into this country by the Office of Seed and Plant Introduction, 
of the United States Department of Agriculture, with a view of adding 
new and valuable plants to our list of profitable crops. We are contin
uing our variety and fertilizer tests of fruits and vegetables as well as 
our breeding work on the Lookout Mountain potato. Our work of com
paring certified and non-certified seed Irish potatoes has given some 
very conclusive results in favor of certified seed. A bulletin giving re
sults of these tests is now in process of preparation. Below we give a 
brief summary of the principal fruit and vegetable projects now under 
way. 

Nitrate of Soda Tests on Bearing Peach Trees 

In this test we are using bearing trees of the Mayflower and Elberta 
varieties. These trees are now eight years old, and the nitrate of soda 
is applied at varying rates up to six pounds per tree. The trees are 
growing in a Cecil clay soil. Measurements of the growth made during 
the summer of 1923 show that with Mayflower trees, applications of 
six pounds of nitrate of soda made an average growth of 18.03 inches. 
An application of two pounds of soda made 7.84 inches growth. An 
application of four pounds soda per tree—half applied in early spring 
and half when fruit was half grown—and a similar application of four 
pounds with two pounds applied in early spring and two pounds after 
fruit was harvested, made about the same average growth of a little 
over 11 inches; while four pounds of soda applied in early spring made 
13.46 inches of growth. The average for the check plots on which no 
soda was applied, was 6.09 inches. 
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Fig. 14.—Eight-year-old Peach Tree Being Used in Fertilizer Experiment in 
Sand Hill Section 

With Elberta trees also applications of six pounds of soda made the 
largest growth, 17.48 inches. An application of two pounds of soda in 
early spring and two pounds when fruit was half grown made larger 
growth than when two pounds was applied in early spring and two 
pounds after fruit was harvested. The latter application made smaller 
growth on Elberta than on Mayflower trees, due, no doubt, to the fact 
that Mayflower peaches ripen in late May and Elbertas in late July, when 
the growing season is over, and Elberta peaches are on the tree and 
growing during almost the entire growing period of the tree, while May
flowers are harvested about the middle of the growing period and the 
tree can then devote all of its energy to producing wood. Check plots 
of Elberta made a growth of only 4.29 inches. 

Trees receiving four pounds of soda and bearing a heavy crop of fruit 
made smaller growth than did trees receiving three pounds of soda, but 
bearing a light crop. 

The fruit was all killed on these trees by a freeze in March, 1923, 
and on this account the trees on nearly every plot continued their growth 
over a longer period of time than in 1922. , 

Variety Test of Apples 
The apple orchard of thirty-three varieties planted in 1922 made 

splendid growth during the 1923 season. We have included in this test 
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a number of varieties which have recently come into prominence, as well 
as others which may prove adaptable to South Carolina conditions. 
Previous tests have shown the Staymen Winesap, the Winesap, and the 
Delicious to be our best commercial varieties. It is believed that this 
later test will reveal other varieties which might be grown with profit 
on a commercial scale. 

We are maintaining the fertility of this orchard, which is situated 
on the clay soil of the Station, by growing and turning under winter 
and summer legumes to supply organic matter and nitrogen, and by the 
application of acid phosphate as the only inorganic fertilizer. 

Fig. 15.—Partial View of Experimental Apple Orchard at Clemson College 

Variety Test of Bunch Grapes 

The fifty-five varieties of bunch grapes planted in the spring of 1922 
made excellent growth, and nearly all varieties produced some fruit 
during the 1923 season. An additional 53 varieties were planted in 
February, 1923, making a total of 108 varieties now growing at this Sta
tion. The latter vines have made a growth of from 2 to 10 feet, while 
those planted two years ago have made a growth of from 8 to 20 feet, 
the difference in growth being due to the different varieties. The most 
vigorous varieties must be set at greater distances than the average 
bunch grape variety, and longer canes should be allowed to remain at 
pruning time. 

Fertilizer Test of Irish Potatoes 
We are conducting at Clemson College, Florence, and Summerville 

% tests to determine the most efficient fertilizer formulas as well as the 
most effective fertilizer materials for use in growing the Irish potato. 
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At Clemson College in 1923 the highest yield (65.5 barrels per acre) 
was obtained from an application of two tons of a 7-5-5 fertilizer. The 
next highest yield was obtained from a 1 ]/2 ton application of the same 
material. The check plot on which no fertilizer was used yielded at the 
rate of 23.3 barrels per acre. At Summerville, the largest yields were 
obtained from fertilizers containing 7 percent of available phosphoric 
acid, 7 percent of ammonia, and from 3 to 5 percent of water soluble 
potash. While the yields at the Pee Dee Station, Florence, were very 
encouraging, the highest being 96.2 barrels, the differences resulting 
from the application of different kinds of fertilizer were not so marked, 
and results obtained were not uniform enough to justify us in recom-

Fig. 16.—Potato Fertilizer Test. Plot at Left Fertilized with Complete 

Fertilizer. Plot at Right not Fertilized 

mending any particular formula until further tests are made. We find, 
however, that in- all of these tests organic nitrogen is superior to nitrogen 
from inorganic sources. Our tests this year would indicate also a differ
ence in yield of potatoes affected by the source of the potash content of 
the fertilizer. In tests at the College Station in 1923 muriate of potash 
yielded better than either sulphate of potash or kainit. The plot re
ceiving no potash yielded only 27.9 barrels per acre, as against 49.1 
barrels for the muriate and 46.1 barrels for the sulphate. 
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Comparison of Certified and Non-Certified Irish Potatoes 

Few growers of Irish potatoes realize the importance attached to the 
seed tubers. It is becoming more and more necessary, not only in the 
case of Irish potatoes, but for all crops, that we use seed free from 
disease, of a high degree of vitality, and showing the ability to produce 
a high yield. Certified Irish potato seed are grown and selected with 
these qualities in mind. 

During the past two years we have conducted tests in co-operation 
with farmers in various sections of South Carolina to determine the 
yielding qualities of certified as against uncertified seed, or seed com
monly purchased on local markets. Almost without exception the cer
tified seed have come up to a better stand, have shown greater freedom 
from disease, and have given greatly increased yields, and hence, greater 
profit. With the summary of these results before us we can recom
mend unhesitatingly the use of certified potatoes for seed. A bulletin 
giving these results in detail is now on the press. 

Fertilizer Test With Lettuce 
A fertilizer test with lettuce was made at the Pee Dee Station in 

1922. This test consisted of 22 plots, all fertilized dififerently, with a 
7-5-5 fertilizer, at the rate of one ton per acre, used as a check against 
the other treatments. For purposes of comparison one plot was also 
planted without any fertilizer. The largest heads were produced when 
a 7-5-5 was applied at the rate of two tons per acre. The average weight 
of these heads was .7 pounds. A one-ton application of the same fer
tilizer, plus a later side application of 200 pounds nitrate of soda, yielded 
the second largest heads. The average weight of heads on the check 
plots (one ton of 7-5-5) was .49 pounds. 

It is interesting to note in this test that cold injured 30 percent of 
the plants on the no-fertilizer plot, while only 7 percent of the fertilized 
plants suffered from this cause. Twenty-two percent of the plants shot 
to seed prematurely on the no-fertilizer plot, and 10 percent on the plot 
that had an application of one-half ton of a 7-5-5. On all other plots the 
percentage was below ten. 

Miscellaneous Experiments 
The Station is continuing the breeding work with Irish potatoes. Of 

the 160 named varieties and seedlings grown in 1922 we have selected 
sixty-five for further testing in 1923. These seedlings originated from 
the Lookout Mountain variety, and by breeding and selection we hope 
to develop a strain of Irish potatoes with the same hardiness and prolific 
tendencies as the Lookout Mountain, but of better quality. 
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We have been constantly trying to obtain a blight-proof pear or one 

strongly resistant to blight. Several varieties showing blight-resistant 
tendencies are now under observation at the Station, including the Pine
apple pear and several hybrid pears from the United States Department 
of Agriculture. Scions of these resistant varieties have been grafted on 
bearing trees, and in this way we will be able to tell in a few years just 
to what extent they resist the blight diseases. 

Our co-operative peach experiments are being continued both on 
young and on old trees. We are obtaining data in these experiments 
which will enable us to make definite recommendations as to the kind, 
amount, and time of fertilizing both old and young trees, so as to secure 
the maximum growth, the best quality of fruit, and the largest possible 
yields. 

Co-operative experiments with farmers in the trucking section have 
been carried on with Irish potatoes and lettuce, and we have now ar
ranged to conduct co-operative experiments with celery and asparagus. 

During 1922 the first large shipment of celery was made from Colle
ton County. This experiment in growing spring celery proved conclu
sively that spring celery may be grown profitably in this state. Experi
ments are being conducted in growing both winter and spring celery. 
The experiments thus far show that the winter celery does best in the 
western part of the state, but that spring celery has done best in the 
eastern or coastal belt. 

THE COAST EXPERIMENT STATION 

The Coast Station is located on the cut-over pine lands of the lower 
coastal plain at Drainland, twenty-four miles northwest of Charleston 
on the Southern Railway. There are over three million acres of cut-over 
land in South Carolina, and this sub-station was started in 1908 for 
the purpose of conducting experiments in reclaiming these lands and 
developing practices looking to their utilization for agricultural pur
poses. Some splendid results have been obtained from the experiments 
with field crops, fertilizers, fruits, and vegetables, and these have been 
published from time to time and have served to improve the agricultural 
practices in this section of the state. The work at this Station was 
seriously handicapped for several years on account of lack of funds, but 
since the legislature began in 1920 to make appropriations for agricul
tural research, the work has gone forward and much more rapid prog
ress is now being made along all lines. 



Fig. 17.—Section of Tile Line Showing Use of Paper on Joints, and Pine Straw 
Covering Before Back-Filling 
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Drainage Investigations 
The Office of Drainage Investigation, of the United States Depart

ment of Agriculture, has continued to co-operate with us in studying the 
effectiveness of our drainage system. Six Sanborn recorders were in
stalled and operated during the year for the purpose of securing con
tinuous records of the water levels in certain areas. As a result of these 
studies, we found that in certain sections of our land where the drain
age ditches were put 120 feet apart, the drainage is not nearly as satis
factory as where .the tile were laid only 60 feet apart. We now propose 
to lay additional lines in these sections, making the ditches 60 feet apart. 

Forestry Experiments 
If we were to make comparisons of the most important agricultural 

and economic problems in South Carolina at the present time, we would 
say that the protection and reforestation of our cut-over and waste lands 
in South Carolina is next in importance to boll weevil control. Of the 
ten to eleven million acres of land in South Carolina not utilized for 
other purposes and which ought to be growing trees, not more than half 
is in forests. In the large majority of cases, these forests are receiving 
no particular attention with a view of making them produce the best 
quality and the maximum quantity of timber. We are cutting about 
twice as much timber as we are growing, and it is easy to see that at this 
rate our present timber supply will not last more than 25 or 30 years. 

The big problem from the forestry standpoint is the reforestation of 
the cut-over and abandoned lands. This is a comparatively simple 
matter in most sections of the state. If fires are kept out and a few 
seed trees are left, our pines will readily come back. What we need 
most of all is to protect these cut-over lands and young forests from fire. 
It is estimated that fires burn over 40 percent of our cut-over and wood 
lands every year. The annual loss to timber and growing trees alone 
probably exceeds one-half million dollars. In addition to this, we have 
a still greater loss resulting from the destruction of the very small trees 
which are just getting started. A few thousand dollars of state funds, 
expended in co-operation with the United States Forestry Service, would 
go a long way toward controlling these fires and saving this enormous 
loss. 

During the past 12 years we have conducted experiments at the Coast 
Station looking to the development of methods of reforesting these cut-
over pine lands. We have made intensive studies of methods of seeding 
our common species of pine, and have introduced several species which 
are not native to this section. This work has been conducted in co
operation with the Forestry Service of the United States Department 
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of Agriculture, and is now producing results which are of value in 
making recommendations as to reforesting these waste lands. 

The Slash pine which we planted six years ago on a plat of land in this 
experimental area now measure from 10 to 14 feet in height. Studies 

Fig. 18.—Cut-over Pine Land at Coast Station being Seeded to Slash Pine, 1918 

Fig. 19.—Same Area Five Years Later, 1923 
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made of growing trees of this species elsewhere show that two crops of 
timber can be grown during the life of the average individual. 

We are also making studies of the natural reproduction of the Long 
Leaf and Loblolly pines, and are studying the influence of burning upon 
natural reproduction and rapidity of growth of these pines. Where the 
land is burned over every year, we get no reproduction at all with any of 
the species except the Long Leaf pine. Only a few scattering indi
viduals of this species survive the fires, and these grow very slowly and 
seldom develop into good vigorous trees. Where the fires were kept out, 
all three of the species of pine common to this section reseeded them
selves abundantly and grew off rapidly. In fact, some of our pastures, 
where we kept fires out for 6 or 8 years, have grown up to such thick 
stands of pines that the grass has been entirely shaded out. 

Pasture Experiments 

We are continuing pasture experiments along the lines reported in 
our last annual report. We are continuing to increase the areas seeded 
to lespedesa and carpet grass, and while this mixture does not produce 
good pastures on the poorest of these cut-over lands, it is producing good 
sod and excellent grazing on lands that are sufficiently fertile to support 
growth. Where a small amount of fertilizer has been used to start the 
carpet grass off, it has grown much more rapidly and produced a sod 
in a much shorter time than where the seed are sown on the poor cut-
over lands without any fertilizer. One of the principal difficulties in 
making pastures in this section is the removal of the shrubbery, which 
interferes seriously with getting pasture grasses started. We have used 
a herd of goats very effectively in keeping down the small shrubbery 
until the grass gets started, but our best development has come from 
areas where we have gone in and grubbed up the small oaks and gall-
berries and plowed the land before seeding. In this way good pastures 
have been developed in two years. 

Beef Cattle 

We are continuing to build up our herd of Aberdeen-Angus cattle 
and are using these for grazing tests and wintering experiments at this 
Station. We are weeding out the poor individuals among the grades 
which we have had for several years, and are retaining only the purebreds 
and the best grades. A large part of the herd will be utilized during the 
winter for experiments to determine the best ration for wintering a 
breeding herd. The silo which was completed last fall has been filled 
with about 95 tons of sorghum silage, which will be used in these winter
ing experiments. 
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Crops 

Since we have completed overhauling the drainage system, with the 
result that all of the land is more uniform and is producing better crops, 
we are gradually increasing our experimental work with crops at this 
Station. In addition to the variety and spacing tests with cotton, and 
the experiments with time of applying fertilizer, and the cultural tests re
ported in other parts of this report, we are conducting cover crop tests, 
in which we are comparing the relative value as soil builders of several 
summer and winter cover crops which are rotated with cotton and corn. 

We are continuing to test new plant introductions, especially those 
which show promise for forage and pasture. Among the most encour
aging of those recently introduced are the subteranean clover and Serra-
della. The corn variety tests already referred to in this report are being 
duplicated at this Station. 

In addition to these experiments with cotton, corn, pasture and forage 
plants, we have, for the past two years in co-operation with the Office 
of Cereal Investigations of the United States Department of Agriculture, 
tested about 40 strains of upland rice. This year 8 of the most promising 
strains were planted on one-tenth acre plots, and very satisfactory yields 
were obtained. The results of these tests are so encouraging that we are 
prepared to recommend the most promising strains for planting on similar 
soils in this section, especially for the production of rice for home use. 

The boll weevil control experiments conducted at this Station were 
along the same lines as reported from the other Stations, and were 
planned and supervised by the Boll Weevil Control Division at Florence. 
The results of these tests will be included in the preliminary report which 
is being prepared on this season's work along this line. The weevil in
festation at this point was very low during the early part of the summer, 
so that we produced a fairly good crop even on the check plots which 
were untreated. All of the cotton at this Station was in experiment, and 

.while the average yield was not large, some of the best plots yielded at 
the rate of three-fourths bale per acre. The total production on 16 acres, 
which we had in experiment, was 9 bales. 

Truck Experiments 

We are continuing to conduct experiments at this Station with the 
principal truck crops grown in this region. Of special interest at this 
time is the fertilizer test with Irish potatoes, the results of which have 
been referred to in a section of this report on "Experiments With Fruits 
and Vegetables." The best fertilizer for Irish potatoes in this section 
seems to be a 7-7-5. We are also conducting source-of-seed tests of Irish 
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potatoes, and are duplicating the work under way elsewhere with cer
tified seed as compared with non-certified stock. The results obtained 
here correspond with those secured elsewhere, and show that certified 
seed produce much higher yields than the common run of seed pur
chased on the open market. 

We are continuing our experiments on the comparative cost of grow
ing onions from seed and from sets,, and on the fertilizer requirements 
of lettuce. These experiments are duplicated at the other Stations, and 
results will be published as soon as the work has gone far enough to 
warrant conclusions. 

THE PEE DEE EXPERIMENT STATION 

The lands of the Pee Dee Experiment Station are typical of a large 
area of the section of our state lying between the lower Coastal Plain 
and the sand hills. The soil here is fine sandy loam and fairly uniform 
throughout. The land is level and is well suited for experimental work. 
The seasonal conditions are usually such that our records are compara
ble from year to year. 

The Pee Dee Station was established ten years ago and has grown 
with remarkable rapidity. At first only a small amount of experimental 
work could be done, and that was principally a duplication of work being 
done at the main Station at Clemson College. The work of the Pee Dee 
Station has now grown to include a great number of projects, and the 
results from these are proving to be sign posts to better agricultural 
practices, not only for the farmers of this section but for those of the 
state at large. 

Located as it is in the center of the prosperous Pee Dee section of 
the state, this Station has proved an excellent place for headquarters 
for our Division of Boll Weevil Control. An office building of six rooms 
was constructed to accommodate the agronomists and entomologists and 
assistants working in the division, and all of the work has been directed 
from here. Much of the land and many of the facilities of this Station 
have been used during this season in the boll weevil control work. This 
has, of course, enabled us to make the maximum progress with the 
smallest possible expenditure of public funds, and thus has promoted 
efficiency and economy in this important line of research. 

While the Pee Dee Station and the Boll Weevil Control Division are 
organized as separate units in the Department of Agricultural Research, 
they have co-operated so closely in this important undertaking that there 
has been no conflict and no lost motion. This has been due, of course, 
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to the patriotic spirit and loyal devotion of the workers of these divisions 
to the institution and to their deep interest in the problems which we are 
attempting to solve. 

The Boll Weevil Control work has already been discussed at some 
length. A summary of some of the other important lines of investiga
tion under way at the Pee Dee Station is given below. 

Variety Studies 
The variety studies here have always received particular attention. 

All seeds planted in variety tests are obtained each year from reputable 
breeders, and where possible from the man who originated the variety. 
All tests are conducted according to approved methods and every effort 
is made to have all influential factors uniform. 

Cotton.—This year seventeen varieties of cotton were tested, and a 
very complete record of each variety as to growth, fruitage and maturity 
was kept by E. E. Hall, Plant Physiologist, of the Division of Boll 
Weevil Control. So far, nothing but the field yields have been obtained, 
but the indications point to the conclusions that the varieties which have 
led during the past few years will maintain their positions this year. 
We find that in the short staple varieties of the non-wilt resisting strains, 
Cleveland Big Boll and Mexican Big Boll are in the lead. In the short 
staple wilt-resistant varieties Dixie-Triumph is leading, and in the long 
staple varieties, Foster, Express, strains of Webber, and Salisbury all 
show their superiority to other varieties tested. Some of these varieties 
made as much as 1,500 pounds per acre in spite of the unfavorable 
weather early in the summer. This year one additional acre was de
voted to this work, enabling us to have three plats of each variety in
stead of only two as heretofore. 

Corn.—Fifteen varieties planted in corn have not been harvested yet. 
They promise to give, as usual, valuable data as to the worth of indi
vidual varieties. Notes covering all phases of growth have been recorded. 
As in the cotton varieties, one more acre has been used for the corn 
varieties, giving us more check plats and thereby lessening the chances 
for error. 

Sweet Potatoes.—Commencing with fifty-two varieties of sweet po
tatoes several years ago, we have been able to identify duplicates and 
eliminate thirteen so-called varieties of this important crop. We now 
have all of the varieties recognized by the United States Department of 
Agriculture, with whom we are working in co-operation on this project, 

yi Y ields, data as to general behavior, susceptibility to diseases, and keep
ing qualities are recorded. From this work we have supplied the College 
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with varieties for class study and for their exhibit for the State Fair, 
besides sending some to the county fairs. Only two stations in the 
world, as far as we know, have all of the varieties of sweet potatoes 
which are grown here. From this Station many other experiment sta
tions are supplied with certain varieties, and some are sent to foreign 
countries. The leading variety as to yield and popularity is Porto Rico, 
with Nancy Hall a close second. Two of the largest yielders are Da
homey and Southern Queen. All of our varieties have been harvested 
and are in storage. 

Peanuts.—The following varieties of peanuts have been grown here 
this year: Improved white Spanish; white Spanish; Virginia bunch; 
Virginia runner; Jumbo; Valencia; African; Virginia red; Tennessee 
red; Tennessee white; and a number of foreign selections, besides 
some of our own selections. Two new varieties have been established 
as the result of our breeding work with this crop. From these tests many 
foreign countries are supplied with varieties, and many orders are filled 
from the experiment stations in the United States. This work is con
ducted in co-operation with the United States Department of Agriculture. 
The seasonal conditions were very favorable for this project, and we 
have some extra good comparisons as well as some fine seed for next 
year's work. We are also obtaining from this project some valuable 

Fig. 20.—Threshing Peanuts, Pee Dee Experiment Station 
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data with reference to the oil content of the seed and the factors affect
ing germination. Peanuts are dug at certain stages of growth and ana
lyzed for oil content, etc. We are testing the germination qualities of 
seed when shelled at different intervals in relation to the planting dates. 
Peanuts, both shelled and unshelled, are kept in storage under varying 
temperatures and germination tests made as to the effects from such 
storage. We are accumulating much data, and very valuable data, along 
this line. Many peanut planters have visited us this year and obtained 
information regarding this crop. 

Fertilizer Tests 
Soil fertility and fertilizer studies continue to be one of our chief 

lines of investigation at this Station. We now have 36 acres of land in 
this kind of work, much of this being divided into one-tenth acre plots, 
and all of it into plots less than one-half acre in size. Reference has been 
made in other sections of the report as to the data secured from these 
fertilizer tests conducted in connection with crop rotations. In these 
tests we are comparing all known combinations of different fertilizing 
ingredients, and we are also making comparative tests of the value of 
different sources of plant food. 

In addition to these studies, experiments are under way to determine 
the best method and time of applying fertilizer. Such fertilizer tests and 
soil fertility studies are being conducted with all of our field crops, as 
well as with potatoes, peanuts, lettuce, and peaches. 

In the work of comparing the different sources of nitrogen, the results 
for 1923 check with those of the previous season and show that the best 
yields of cotton were secured from the plots containing more than one 
source of ammonia. In this particular instance the high-yielding plot 
was fertilized with cottonseed meal, nitrate of soda, and sulphate of 
ammonia. The next highest yield was .obtained where nitrate of soda 
was used as the sole -source of nitrogen. In the source-of-potash test 
there still seems to be practically no difference in the various sources 
when applied at the usual rate. 

Plant Breeding Work 
Besides the breeding work of cotton conducted by the Boll Weevil 

Control Division, the additional plant breeding work here is as follows: 
Corn.—Each year ear-to-row tests of Pee Dee No. 5 are conducted 

under as good conditions as can be obtained here. Besides this method, 
field selections are carefully made of this variety, and a field planted from 
these selections. This variety of corn is becoming more and more pop-

^ ular with our farmers in this state and a good many of other Southern 
states. The demand for seed of this corn is filled only in a limited way. J 
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Fig. 21.—Corn Ear-to-Row Test, Pee Dee No. Five 

In co-operation with Dr. C. H. Kyle, of the United States Department 
of Agriculture, a work which promises much in corn breeding was con
tinued here this year. This work consists in testing out some crosses of 
the Garrick strain of corn which had been inbred for eight years. These 
crosses consist of the best strains of the dent crosses and the flint crosses, 
and a cross of flint and dent. This particular kind of work with corn 
had never been attempted before. The results have not been compiled 
as yet, but one or two of the dent crosses promise much superiority over 
some of the other crosses, and may prove more productive than the vari-
ties of corn now in use. 

Velvet Beans.—E. D. Kyser, our assistant in Agricultural Research, 
has given particular attention to the breeding of a strain of the 90-day 
speckled velvet bean, and has met with marked success in getting this 
bean to mature earlier, and at the same time make a good yield. Under 
plant breeding conditions, as much as 80 bushels have been produced on 
an acre with this bean. All seed from this work not used at the Station 
is distributed to planters in the different sections of the state, with the 
request that they give them a fair test on their farms, and if they prove 
of value to let their neighbors have seed for next year's planting. 
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Peanuts and Sweet Potatoes.—Both of these crops are being bred 
here and some improvements, especially in peanuts, are very marked. Pea
nut selections are made for yields, size of nuts, oil content, uniformity of 
maturity and other desirable qualities. The problem of getting uniform 
size, as well as yield in the Porto Rico sweet potato, is a very important 
one that we are trying to solve by breeding and selection. 

Hog-Feeding Experiments 

Much of the experimental work which we are conducting with hog
ging off different crops is done at this Station. The tests with peanuts, 
sweet potatoes, corn and velvet beans mentioned in last year's report and 
already referred to in this report, are being repeated this year. Good 
crops, with high yields, have been produced in all the plots this season, 
and the tests should give us much important information in the compara
tive value of these different crops in the economical production of pork. 

We are raising a number of purebred Duroc Jersey hogs each year, all 
of which are used in the various tests. Our herd is headed by one of the 
best young boars in the state, and the sows and gilts are well bred and 
are good individuals. We grow out a number of young boars and gilts 
each year for our own use and for sale to farmers in the state. We 
consider the hog-feeding experiments which have been and are now being 
conducted here of great importance. The farmers are showing increased 
interest in this phase of the livestock industry, and many visitors are 
shown our hog-feeding experiment plats and have the experiments ex
plained to them. 

Grasses 

The adaptation test of seventeen different grasses and combinations 
which we have grown at the Station for two years have been inspected 
by hundreds of farmers interested in livestock. Carpet grass seems to 
be particularly adapted to this section and gives continuous grazing 
throughout the growing season. Possibly the next best combination is 
that of Bermuda grass and lespedeza. The two acres of Sudan grass, 
planted after Irish potatoes were dug, made a tremendous crop of forage. 
Sudan grass, as grown at the Station, has received many favorable com
ments from livestock growers of this section, and we expect a consider
able increase in acreage planted to this crop next year. Napier grass 
also shows considerable promise. 

I • 
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Fig. 22.—Napier Grass Being Grown in Adaptation Tests at Pee Dee Station 

Leguminous Crops 

As often stated before, all of the important legumes will grow here to 
perfection. Our oats and vetch combination this year made 5,880 pounds 
of oats and vetch hay per acre. This acre was planted in cowpeas and 
2,500 pounds of hay obtained, in addition to the oats and vetch hay cut 
in the spring. Alfalfa, crimson clover, soybeans, peanuts, velvet beans, 
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and other legumes will grow on almost any farm in this section, as has 
been proved by the experiments here. 

The project to demonstrate the comparative value of legumes as 
sources of nitrogen and soil builders as compared with non-legumes and 
commercial forms of nitrogen, was continued this year with increasing 
value. 

Miscellaneous Experiments 

Mention has been made, in a previous section, of the horticultural 
experiments being conducted here. The work on the fertilizer and 
source-of-seed test of Irish potatoes is being continued with good re
sults. Seed of like variety were obtained from thirteen different sources. 
The yields in this test ranged from fifty-five to seventy-two barrels per 
acre. This is the second year of this test, and we cannot say yet that 
seed from one source show any marked superiority over seed from any 
other source. 

A fertilizer experiment with lettuce and a test to determine the com
parative cost of growing onions from sets and from seed were started 
during the fall of 1922. 

Much of the co-operative work in studying the effect of sulphur on 
sweet potato diseases, already mentioned in this report, is conducted at 
this Station. 

During the year it was necessary to turn over the old sweet potato 
storage house to the Division of Boll Weevil Control. In order to meet 
our needs for sweet potato storage, we have converted one of our tobacco 
barns into a storage house. We have kept a careful record of all costs 
pertaining to the conversion and are keeping accurate records as to tem
perature, etc., during the storage period. This method of converting 
tobacco barns into sweet potato storage houses was devised several years 
ago by R. E. Currin, Superintendent of the Station, and has since come 
into very general use. 

Aside from the experimental work looking to boll weevil control con
ducted at this Station, very effective control of this pest was obtained on 
all of our cotton experimental plots by thorough dusting with calcium 
arsenate dust. E. D. Kyzer, Research Assistant, assumed responsibility 
for this feature of the work and made careful infestation counts in the 
various plots at regular intervals, and directed the poisoning work where 
necessary. As a result of his untiring efforts, the infestation was kept 
below 5 percent up to the time weevil migration began in August. 

k f 
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LIBRARY 

The starting point in any research problem is to find out what is 
already known and published on the subject. Fundamental research, 
therefore, can be conducted satisfactorily only when the workers have 
ready access to all of the published information on the problem which 
engages their attention. 

An agricultural library, therefore, is of primary importance in ex
periment station work. Fortunately, we have such a library, which, 
under the supervision of a trained and efficient librarian, is gradually 
coming to be one of the most valuable assets of the Station. During the 
year additional facilities have been provided for the museum, and we 
now have the entire first floor of the south wing of the Agricultural 
Hall devoted exclusively to the library. This has greatly improved the 
crowded conditions which existed previously. 

The annual report of the librarian, Mrs. Helen Sloan Torrence, shows 
much further progress in work done and service rendered. During the 
fiscal year 1922-23 there were 945 books accessioned and made ready for 
the shelves. There were 183 volumes bound and 204 books added to the 
library. This does not take into consideration 11,070 bulletins and 3,718 
copies of agricultural journals received during the year, nor does it 
include the checking of thousands of pieces of miscellaneous mail, con
sisting chiefly of circular material on agriculture. 

The number of research workers, extension workers, teachers and 
students using the library daily encourages us to believe that it is appre
ciated by our organization. 

PUBLICATIONS 

The publications of the Experiment Station are in greater demand 
than ever before, consequently our supplies are used up more rapidly 
than formerly, and in many cases there is nothing to send out in answer 
to requests for experimental results in certain lines of investigation. This 
is particularly true regarding certain crops which have become popular 
under changing agricultural conditions. 

The mailing list now contains more than five thousand names, mostly 
South Carolina farmers. The list is classified so that any given publi
cation is sent only to those who have asked for material on the subject 
to which the publication belongs. In this way much waste of printed 
matter is prevented. Notice of new publications is always given to the 
public through the press, and all publications are sent free to those 
asking for them. 
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Five publications were issued during the fiscal year ending June 30, 
1923. They are as follows: 

Bulletin 212, Analyses of Commercial Fertilizers. 
Bulletin 213, Rations for Weanling Pigs. 
Bulletin 214, Comparison of Shelled Corn, Rice Meal, and Velvet 

Beans for Fattening Steers. 
Bulletin 215, Lettuce Varieties. 
Thirty-fifth Annual Report for year ending June 30, 1922. 
In addition to these regular publications, we are continuing the prac

tice of writing news letters and special articles for the Weekly News 
Notes and for agricultural journals and newspapers, calling attention to 
the new publications of the Station or to older publications of new im
portance. Special articles are prepared by members of the Station staff 
for use in connection with the various publicity plans of the Division of 
Publications. The material in these articles is based largely upon results 
of research work, and in this way the public is given a wider and better 
knowledge of the work which the Station does, and the new farm facts 
discovered from time to time are carried into the homes of all our people. 
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PROJECTS UNDER WAY 

The following is a list of projects now under way in the Research 
Department: 

Agronomy Division— 

Cotton culture and spacing tests. 
Corn cultural tests. 
Ear-to-row breeding work with corn. 
Effects on corn of companion cropping with legumes. 
General comparative fertilizer tests. 
Comparative tests of phosphoric fertilizers. 
Comparative tests of potash fertilizers. 
Comparative tests of sources of nitrogen. 
Variety tests with corn. 
Variety tests with cotton. 
Variety tests with wheat. 
Variety tests with oats. 
Variety tests with barley. 
Variety tests with sorghum. 
Variety tests with peanuts. 
Variety tests with velvet beans. 
Variety tests with soybeans. 
Comparative tests of grasses and forage crops. 
Tests with imported grasses and forage plants. 
Plant-to-row selection of wheat. 
The inheritance of barrenness in corn. 
A study of inheritance in oats. 
The effect of stirring soil 011 moisture content, oxidation, nitrification and crop 

yield. 
A study of factors influencing oil content of cotton seed. 
Comparative tests of nitrogenous fertilizers at the Pee Dee and Coast Stations. 
General comparative fertilizer tests with cotton, corn, and small grain at the two 

sub-stations. 
Breeding work with cotton. 
Breeding work with corn. 
Breeding work with wheat. 
Breeding work with barley. 
Breeding work with rye. 
Tests 011 time of applying potash to cotton. 
Test on time and method of applying fertilizers to cotton. 
Test of theoretical amount of fertilizer compared with popular formula. 
The comparative value of different legumes as soil improvers when used in 

rotation with cotton and corn. 
General comparative fertilizer tests conducted in co-operation with farmers on 

various soil types. 
The effect of continuous fertilizer on soil composition. 
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Animal Husbandry Division— 

Comparative tests of the value of velvet bean meal, peanut meal, and cottonseed 
meal in hog feeds. 

Comparative tests of rape, crimson clover, bur clover, alfalfa, rye, and barley 
as winter grazing crops for hogs. 

Factors influencing production of soft pork. 
Tests with the breeds of sheep. 
Breeding experiments with horses and mules. 
Comparative tests of peanuts, sweet potatoes, soybeans, velvet beans and corn 

for pork production. 
A study of the food value of velvet beans for hogs and beef cattle. 
A comparison of protein feeds for pigs. 
Cost of producing hogs. 

Botany Division— 

A study of the factors influencing the growth and development of cotton buds 
and bolls. 

A study of corn root diseases. 
A study of rust resistance in small grains. 
A study of the bacterial diseases of cotton. 
Plant disease survey. 

^ Miscellaneous cotton disease investigations. 
Forestry experiments to determine methods of seeding and rate of growth of 

various species. 
Cotton anthracnose investigations. 
The bacterial content of milk and its control. 

Dairy Division— 

The determination of the most economical carbohydrate concentrate to balance 
the dairy ration in the South. 

The prepotency of bulls. 
Corn silage as compared with sorghum silage for milk production. 
The feed required and the cost of raising dairy calves. 
Line breeding and out-crossing as systems of breeding dairy cattle. 
Line breeding of Holsteins. 
Official testing of dairy cows in the state. 

Entomology Division— 

Winter packing of bees. 
Effect of temperature-moisture on insect activity. 
The influence of different factors on the hibernation of the boll weevil. 
Dusting as a means of boll weevil control. 
The toxicity of insecticides. 

Horticulture Division— 

Nitrate of soda test on bearing peach trees. 
Fertilizer test on young and bearing peach trees. 
Variety tests with apples and grapes. 

• * Methods of pruning bunch grapes. 
Test of sources of Irish potato seed. 
Fertilizer tests on Irish potatoes. 
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Comparison of certified and non-certified potato seed. 
Breeding work on Lookout Mountain potatoes. 
Fertilizer tests on lettuce. 
Sweet potato investigations. 

Boll Weevil Control Division— 

Comparative efficiency of calcium arsenate dust, calcium arsenate-molasses mix
tures, and other liquid poisons for boll weevil control in the cotton fields in 
different sections of South Carolina. 

Field tests with various makes and kinds of machines for applying poison to 
cotton. 

Cage tests in the field with various boll weevil poisons and proprietary mixtures 
promoted for boll weevil control. 

Tests with traps and machines for catching and killing boll weevils. 
Effect of quality of seed cotton on yield, staple, lint percentage, and money value 

per acre. 
Effect of topping cotton on rate of fruiting and development and yield. 
Effect of pruning on fruiting of cotton. 
Effect of time of planting on development and fruiting of cotton. 
Effect of seed treatment on yield, etc., of cotton. 
Tests of methods of cultivating cotton. 
Effect of late cultivation. 
Time of turning under cover crops of rye. 
Time and method of preparing land for cotton. 
Hill test of cotton. 
Cotton spacing tests. 
Effect of fertilizers on fruiting habits of cotton. 
Time of applying fertilizers to cotton. 
Cotton variety tests. 

¥ 
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SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

In Account With 

THE UNITED STATES APPROPRIATIONS, 1922-23 

DR. Hatch Fund Adams Fund 
To Balance from appropriations for 1921-1922 $ $ 
Receipts from the Treasurer of the United States, as per 

appropriations for fiscal year ended June 30, 1923, 
under act of Congress approved March 1, 1887 
(Hatch Fund), and March 16, 1906 (Adams Fund) $15,000.00 $15,000.00 

CR. 
1. By Salaries $ 8,638.32 $10,448.22 
2. Labor 1,394.17 2,096.94 
3. Publications 88.85 
4. Postage and stationery 419.13 46.33 
5. Freight and express 362.07 25.27 
6. Heat, light, water and power 12.00 229.44 
7. Chemical and laboratory supplies 28.83 201.56 
8. Seeds, plants and sundry supplies 330.98 200.28 
9. Fertilizers 401.94 200.00 

10. Feeding stuffs 705.03 15.00 
11. Library 824.94 2.06 
12. Tools, machinery and appliances 214.59 308.73 
13. Furniture and fixtures 750.92 600.00 
14. Scientific apparatus and specimens 1.29 626.17 
15. Livestock 10.60 
16. Traveling expenses 151.21 
17. Contingent expenses 
18. Buildings and land 665.13 

Balance 

Total $15,000.00 $15,000.00 

We, the undersigned, duly appointed Auditors of the Corporation, do hereby 
certify that we have examined the books and accounts of the Treasurer of the South 
Carolina Agricultural Experiment Station for the fiscal year ended June 30, 1923; 
that we have found the same well kept and classified as above; that the balance 
brought forward from the preceding year was $0.00 on the Hatch Fund and $0.00 
on the Adams Fund; that the receipts for the year from the Treasurer of the United 
States were $15,000.00 under the act of Congress of March 2, 1887, and $15,000.00 
under the act of Congress March 16, 1906, and the corresponding disbursements 
$15,000.00 and $15,000.00; for all of which proper vouchers are on file and have been 
by us examined and found correct, leaving balance of $0.00 and $0.00. 

And we further certify that the expenditures have been solely for the purposes 
set forth in the acts of Congress approved March 2, 1887, and March 16, 1906, and 
in accord with the terms of the said acts, respectively. 

(Signed) M. L. DONALDSON, 
• For Finance Committee 

Attest: of Board of Trustees. 
S. W. EVANS, Treas., 

Custodian. 
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SOUTH CAROLINA EXPERIMENT STATION 

(Including the Sub-Stations) 1922-1923 

Supplementary Statement 

(This supplementary statement, while not required by law, is desired as an aid 
in interpreting the account rendered for the United States appropriations and is 
necessary for compiling the Station statistics. 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 receipts and expenditures from the books of the Station may 
be substituted. Whenever practicable it should be used for the fiscal year ended 
June 30.) 

DR. 
To balance on hand $ 1,417.51 
Receipts from other sources than the United States for the year ended 89,603.59 

Total $91,021.10 
CR. 

By Salaries $29,748.79 
Labor 21,408.31 
Publications 209.68 
Postage and stationery 643.53 
Freight and express 720.14 
Heat, light, water and power 1,922.56 
Chemical and laboratory supplies 154.66 
Seeds, plants and sundry supplies 6,523.49 
Fertilizer - 5,495.29 
Feeding stuffs 6,553.25 
Library .. -
Tools, machinery and appliances 5,853.72 
Furniture and fixtures . 617.53 
Scientific apparatus and specimens 
Livestock - 2,174.65 
Traveling expenses 3,437.74 
Contingent expenses - 587.07 
Buildings and land 3,041.98 
Balance 1,928.71 

Total $91,021.10 


