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The 
THIRTY-EIGHTH ANNUAL REPORT 

of th e 
South Garolina Experiment Station 

INTRODUCTION 

The unusual season which obtained this year has served to 
emphasize again the great value of agricultural research to our 
people. During favorable seasons unscientific and indifferent 
practices employed by the careless and uninformed sometimes re
sult in satisfactory yields, but during seasons of heavy rains and ex
tremely dry weather such practices are disastrous and stand out in 
great contrast when compared with the approved practices based 
on scientific research. It is during seasons unfavorable to crop pro
duction that the intelligent application of science to agriculture pro
duces most outstanding results. 

The period covered by this report has been very unusual in 
several respects. The seasons of 1924 and 1925 were both far from 
normal, one representing an unusually wet season, and the other 
an extremely dry season. In the Coastal Plain section the average 
rainfall for the period from April 1 to October 1 is 30 inches. In 
1924, 41 inches fell during this period and in 1925, the rainfall for 
the same period was only 15.64 inches. In the Piedmont section the 
30-year average is 27 inches for this same period, while 32 inches fell 
during the summer of 1924, and only 10.76 inches between April 1 
and October 1, 1925. 

These seasonal extremes have a marked influence on our re
search work. In some cases the results of the field experiments 
have been completely masked by the seasonal factors, and in other 
cases the results have been intensified by the extreme conditions. In 
our cotton research and boll weevil control work, especially, the 
weather has been an exceedingly important factor. When we have 
continued rains during June and July the weevil increases very 
rapidly and opportunit}' is offered for testing the efficiency of dif
ferent methods of control. When dry weather prevails during these 
months the weevil is kept in check and it is not possible to conduct 
satisfactory experiments in methods of weevil control. On the other 
hand, the reaction of the cotton plant to the varying moisture and 
climatic conditions, and the effect of these on the growth and fruit
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ing habits of the plant make it profitable to conduct plant studies 
with cotton during all kinds of seasons. It is not only necessary for 
us to find out the best spacing and the best cultural practices, the 
best varieties and the best fertilizers to use during average seasons, 
but if we are to remove some of the hazards from cotton production 
we must also know which practices are best for wet seasons and for 
dry seasons. In working out sound farm practices, then, it is very 
necessary that experiments be conducted over a long period of years. 
While the dry years are exceedingly discouraging to our farmers 
and the wet years are sometimes quite as disastrous, the research 
worker who is striving diligently to make farming a safe business 
gains valuable knowledge from these extremes as well as from his 
experiments conducted during the normal seasons. 

Fig. 1.—Agricultural Building after the fire April 2, 1925. 

The loss of the agricultural building with our research library, 
pathological, entomological and agronomy laboratories, has proved 
a serious handicap to many phases of our work during this year, 
and has caused us to have to start over again with some of the im
portant lines of research which were well under way. 

The favorable seasons in the eastern part of the state have made 
it possible to produce excellent crops at the Coast Station and the 
Pee Dee Station this year, and very satisfactory progress has been 
made there with almost all lines of research. 

The passage of the Purnell Bill by the National Congress in 
February has provided funds, available July 1, 1925, for enlarging 
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the work in farm and home economics, and has furnished additional 
support for other lines of work that were lagging. The first year's 
allotment of this fund is being expended largely for co-operative 
studies in farm management, cost of production, marketing, finance, 
credit and tax investigations, and research in home economics. This 
affords the first opportunity that we have had to investigate these 
very important economic and sociological questions, and we have 
every reason to believe that the research work that this appropria
tion is enabling us to begin will prove of great value in our agri
cultural development. 

A short summary of the accomplishments of the year, and re
port of progress on the more important projects of this experiment 
station, is given below. A list of problems now being investigated, 
and a financial statement for the year, will be found at the end of 
the report. 

RESEARCH WORK WITH COTTON 

From the standpoint of acreage planted and money value pro
duced, cotton continues to be our most important crop. It is in
teresting to note the changes that have taken place in the acreage 
and yield of this crop during the past 40 years. Tn 188 4, we plant
ed in South Carolina 1,716,128 acres, and produced 511,800 bales, or 
an average of 150 pounds per acre. Both the acreage and the yield 
per acre increased gradually from that time until 1920, when the 
acreage was 2 964,000 and the yield 1,623,000 bales, or an average of 
260 pounds per acre. Between 1920 and 1923 there was a sharp de
cline in both the acreage and the yield per acre, the yield being 140 
pounds per acre in 1921, and 123 pounds per acre in, 1922. Since 
1923 there has been an increase, the acreage in 1924 being about 2,-
000,000 acres, with a production of about 810,000 bales, or about 
200 pounds per acre. In 1925 the Bureau of Crops Estimates 
credits us with 2,671,000 acres, and an estimated yield of 860,000 
bales, which is only 152 pounds per acre. The United States Bureau 
of Entomology estimates that the average reduction in yield caused 
by the boll weevil is about 28 percent. It would seem, therefore, 
that when we can reduce boll weevil damage to the minimum we 
should be able to continue to increase our yield per acre. 

From studies which Ave h ave made in the cost of producing cot
ton on the experiment station farms and from farm surveys made on 
333 farms in Anderson County, we find that there is a close corre
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lation between the yield of lint cotton per acre and the cost of pro
duction. When the yield goes as low as 150 pounds per acre, which 
is the average for the entire state this year, and cotton sells for 18 
cents per pound or less, the crop is produced at a loss. The eastern 
part of the cotton belt is now meeting keen competition from the 
states farther west where on account of weather conditions, more 
fertile soil and low boll weevil damage, the cost of production is 
much less than in this section. The three large cotton producing 
states west of the Mississippi River, Texas, Oklahoma, and 
Arkansas, have increased their acreage by 9,500,000 acres since 
1919. In 1924, these three states produced 56 percent of the Ameri
can crop, and in 1925, their combined acreage to cotton totaled 
25,000,000 acres, or 58 percent of the cotton acreage in this country. 
If we are to meet this competition and continue to produce our 
share of the crop, we must learn to produce cotton more economi
cally. This means that we must maintain an average yield of ap
proximately one-half bale per acre without increasing the cost. The 
big decrease in the yields during the past four years has been at
tributed largely to the boll weevil. In some seasons the weather 
damage has been heavy, but it is safe to say that if the dry weather 
had not reduced the yields the weevil probably would have done so. 
The big problem, then, in economic production of cotton in the 
future will be to work out a system which will enable us to get 
ahead of the weevil in the average season and to control him with 
poisons during seasons favorable to the rapid increase of weevils in 
the fields. If through our research work we can develop practices 
which will enable us to produce an average of one additional boll of 
cotton per stalk, the production in South Carolina on the present 
acreage basis would be increased by 250,000 bales, which, at the 
present price, would bring twenty-two million dollars. There is 
every reason to believe that such a small increase as this can be ef
fected through development of better farm practices and without 
increasing the cost of production. 

Our cotton research work, which is conducted in cooperation 
with the United States Bureau or Entomology, is centered largely 
at the Pee Dee Station in the Division of Boll Weevil Control at 
Florence. There are certain features of this work, however, which 
are conducted at Clemson College, at the Coast Station at Summer-
ville, and in cooperation with farmers in eight different sections of 
the statp. The form of organization at Florence remains the same 
as set up there three years ago when we organized our Division of 
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Boll Weevil Control, the Clemson College and the United States 
Bureau of Entomology cooperating in the undertaking. Dr. George 
M. Armstrong, who is a joint employee of Clemson College and the 
United States Department of Agriculture, is in charge of the work. 
The men placed here by the federal government and by this station 
have shown an excellent spirit of cooperation and have worked to
gether cordially and effectively. 

The facilities for this work have been greatly improved by an 
addition to the office building, the enlargement of the insectory, the 
equipment of a chemical and physiological laboratory, and the con
struction of a greenhouse where cotton can be grown under con
trolled conditions at all seasons of the year. Dr. L. 0. Howard, Dr. 
W. D. Hunter, Mr. B. R. Coad, and their co-workers in the Bureau 
of Entomology continue to take an active and helpful interest in this 
project, and share with us the opinion that this station has already 
produced results which have greatly benefitted South Carolina and 
the entire South-east. 

We also have ample evidence that the people of the state are 
appreciating the important work of this station. Between three and 
four thousand farmers and business men from different sections of 
South Carolina visited the station during the year and studied the 
results of the work. The cotton research work at Florence is also 
attracting the attention of workers in other countries. During the 

Fig. 2.—Approximately 3500 farmers from South Carolina and other 
states visited the boll weevil control laboratories at Florence 
during 1924-25 an d received first hand information on cotton 
production under boll weevil conditions. 
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past two years scientists and cotton growers from Europe, Asia, 
Africa, and South America have visited this station and consulted 
with our specialists there. From our contact with these scientists 
of other countries and with the best cotton growers of our own 
state, and from an intimate knowledge of the thorough-going and 
fundamental research work under way at Florence, we feel that 
from the standpoint of the future of the cotton industry this is one 
of the most important research projects now under way anywhere. 

A short summary of the several lines of investigations is given 
below under appropriate sub-headings: 

Weevil Biological Work 

During the past two years Dr. F. A. Fenton and Mr. E. W. Dun-
nam, of the Bureau of Entomology, together with several scientific 
assistants, have made intensive studies of the life history and ac
tivities of the weevil at the Pee Dee Station and in the vicinity of 
Florence. Some very valuable data have been obtained from these 
studies at close range of thousands of weevils. A total of 19,427 
weevils were placed in sixty-five hibernation cages between Sep
tember 17 and November 14, 1924. The first weevils issued from 
hibernation March 6, and the last July 1, 1925. On April 21, 1925, 
when cotton was just coming up in Florence County, 50.51 percent 
of the weevils had issued from the hibernation cages. On May 29, 
when the first squares were formed, 89.89 percent of the weevils had 
emerged, and 100 percent were out from their winter quarters 
July 1. 

Records show that during 1924-25 fewer weevils survived in 
cages located in the open than in those situated in a pine woods flat, 
5.88 percent surviving in the field and 10.98 in the woods. Also 
emergence from hibernation in the field cages was completed before 
it was from cages located in the woods. One hundred percent of the 
weevils in the field cages were out of hibernation June 17, while 
weevils continued to emerge from those situated in the woods until 
July 1. 

In general, the later the weevils were placed into hibernation 
cages, the greater the number that survived, although this varied 
somewhat according to the location of the cage and the type of 
debris used as shelter. One and seven-tenths percent of the weevils 
placed in hibernation cages in September survived, as compared 
with 3.63 percent survival in cages stocked October 1-15, 12.17 per-
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Fig. 3.—Hibernation cages in woods. 

cent in cages stocked October 16-31, and 13.62 percent in cages 
stocked November 1-13. 

In the hibernation cages many different materials were used as 
covering to protect the weevils. Cotton stalks when packed into 
the cages seemed to give better protection than any other material 
tried, as 11.4 percent of the weevils survived in cages when this 
material was used, while pine straw and Spanish moss only gave 
7.6 percent and 5.1 percent respectively. Where no protection other 
than the cage itself was available 0.73 percent survived. 

Daily observations were made on small areas to study activity 
of the weevil in the fields. On certain of these areas the weevils 
were counted and removed each day for the purpose of learning the 
number of weevils entering the fields daily during the emergence. 
On certain other of these areas the weevils were counted but were 
not removed and in this way the total weevil population was observ
ed. The number of weevils on these areas was, of course, influenc
ed by the natural death rate of the weevil. The plants in these 
areas were known as "trap plants." 

The first weevil was observed in cotton on April 27. In the 
"trap plants" the first weevils were not seen until May 14. There 
was a very heavy flight to cotton from hibernation during the week 
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of May 17-23, and again during the week of June 14-20. Forty-
seven percent of the weevils were in the trap plants by May 29 
when cotton began to fruit, and the last weevil was taken from these 
plants July 6. 

Weevils were placed in large field cages over young cotton as 
soon as the plants were up to determine longevity of the weevil 
prior to fruiting of the. cotton. The first of these weevils were 
caged on April 23, and thereafter a series was started each week 
until cotton began to fruit. One hundred percent of the weevils 
that emerged from hibernation from April 23 to May 9 were dead by 
June 2, at which time cotton began to fruit generally, and from 72 
to 90 percent of those caged after these dates were dead on June 2. 
Thus, during 1925, there was a very high mortality among weevils 
that issued from hibernation from March to June 1. Most of the 
weevils that established themselves in cotton fields during the past 
year issued from hibernation during June. 

Field counts showed an average of two over-wintered weevils 
per 100 plants in each of twelve different plats on May 21. This 
number gradually increased throughout June until on June 24 there 

Fig. 4.—Upper, weevils in bolls killed by proliferation. Lower left, 
weevil grub in left lock. Diseased right lock due to weevil 
puncture. Lower right, half grown boll riddled by weevil 
puncture. 
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were 4.2 weevils per plat. Since first generation weevils had not 
developed at this time, it is evident that there was a gradual in
crease of the over-wintered weevils in many fields during this period, 
due to new arrivals from hibernating places. 

Studies 011 the size and age of a square before reproduction can 
take place showed that a square had to be at least 10 days old be
fore it was large enough to mature a weevil. This means that suc
cessful reproduction of the weevil in any cotton field cannot take 
place until the oldest plants have squares 10 days old. Weevils 

Fig. 5— Badly infested boll split Fig. 6.—Full grown boll showing 
open to show weevil emergence hole of weevil, 
pupae and adult within. 

must feed on cotton for about ten days before they begin to lay eggs, 
which illustrates how well the weevil is adapted to the growth 
habits of the cotton plants. 

During the past season there were four generations of boll 
weevils. Conditions were very favorable for the development of 
the first two generations, there being frequent rains during June and 
early July, and a vigorous growth of cotton with plenty of squares. 
By July 23, when the first of the second-brood weevils had matured, 
plant conditions were favorable for reproduction because there were 
plenty of squares and young bolls. However, at this time dry 
weather set in, killing a very high percentage of immature second-
brood weevils in fallen squares on the ground. Since weevils that 
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Fig. 7.—Field cages used in boll weevil control investigations. 

emerged during June were dying at this time, there was a decrease 
in the weevil population in the 12 count plats from 23 weevils per 
plat on July 16 to 19.3 on July 23. This number increased to 33.5 
weevils per plat July 28, due to emergence of second-brood weevils, 
and records show that this was the peak of weevil population in the 
count plats. August was unusually dry and did not favor the de
velopment of a third generation of weevils. Excessive fruit shed
ding of cotton at this time also checked weevil reproduction. Rains 
coming during the middle of September caused a vigorous top 
growth of cotton and this came at a time when weevils were emerg
ing from bolls which had been punctured early in August. Most of 
these weevils belonged to either the second or the third generation. 
Because of the presence of squares on the cotton in late September, 
weevils were able to reproduce to a certain extent and a very small 
fourth generation was developed in October. Examinations of 
Spanish moss made early in September showed that a few weevils 
were already in hibernation at this date, but that as yet most of 
them were still in the cotton fields. 

Weevil migration, as determined by screens set up in the fields, 
began much earlier this year than last. The general movement be
gan in 1924 about August 26, while the first weevils were observed 
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Fig. 8—Screen for migration studies, boll weevil control investi
gations. 

on the migration screens July 17, 1925. The greatest movement of 
weevils from field to field took place, however, between July 24 and 
August 7. 

Experiments conducted in 1924, results of which have now been 

Fig. 9.—View in breeding plot to show differences in earliness. 
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tabulated, show that the older a boll becomes the more resistant it 
is to weevil attack. Twenty-six percent of bolls from 1 to 10 days 
old were not injured by the weevil in spite of feeding and egg 
punctures; 39.34 percent 11 to 20 days old escaped injury; and 
88.23 percent 21 to 30 days old were immune to weevil attack. No 
bolls over 30 days old were entirely destroyed by weevils. 

Six species of weevil parasites were reared in 1924, but only 
two of these were numerous enough to be of any importance in 
natural control. In 1925 parasites were less numerous tjftan in 1924. 

Field Tests With Poisons 

The field plat tests with poisons have been continued along the 
same lines discussed in our last annual report. Results obtained 
during 1923 and 1924 clearly indicated the comparative value of 
liquid and dry poisons when used at different stages pf the develop
ment of the plant, and these results are given in full in South Caro
lina Experiment Station Bulletin 223. This bulletin gives the 
detail results obtained with molasses-calcium arsenate mixture, 
Hill's mixture, the Florida method, and calcium arsenate dust, in 
eight different localities in the state. It also includes results of ex
periments as to time and methods of applying these different poisons. 
The following is the summary of this bulletin: 

"Calcium arsenate dust applied after 10 percent of the squares, 
were found to be punctured by the weevil made 2.6 times the in
crease of seed cotton that was made with the Florida method; 3.1 
times that with one pre-square application of molasses mixture; 4.9' 
times that with two pre-square applications of molasses mixture; 1.6 
times that with molasses mixture applied with both mop and spray
er; 2.2 times that with molasses mixture applied with a mop 
throughout the season; and 2.6 times that with Hill's mixture. 

"Early applications of molasses mixture and early applications, 
of calcium arsenate dust, both of which were followed by calcium 
arsenate dust after 10 percent infestation, made practically the same 
incuease of seed cotton as calcium arsenate dust applied after 10 
percent infestation. 

"One pre-square application of molasses mixture followed by 
calcium arsenate dust after 10 percent infestation made 2.8 times 
the increase of seed cotton that was made Avith one pre-square ap
plication of molasses mixture alone. 

"One pre-square application of calcium arsenate dust followed 
by calcium arsenate dust after 10 percent infestation made 2.2 times 



THIRTY-EIGHTH ANNUAL REPORT 17 

the gain of seed cotton that was made with one pre-square appli
cation of calcium arsenate dust alone. 

"Molasses mixture applied with both mop and sprayer, and 
nicotine dust, made practically the same increase of seed cotton. 

"Molasses mixture applied with both mop and sprayer made 
2.6 times the increase of seed cotton that was made with Ur. Bruce's 
Vitamine poison." 

This bulletin will be sent free to any one requesting it as long 
as the supply lasts, and every man who grows cotton should secure 
a copy and read it. 

These results, which are in keeping with those obtained by 
other research agencies throughout the South, are so clearcut and 
convincing that they have been accepted by our leading farmers and 
made the basis of the weevil control methods used generally through
out the central and eastern parts of the state this year. Through 
the very efficient cooperation of the extension specialists and the 
county farm agents effective demonstrations of these methods of 
poisoning the weevil have been put on in practically all of the 
counties in the Coastal Plain area where wreevils were sufficiently 
abundant to justify poisoning, and much cotton has been saved. 

The field plats with poisons this season (1925) were planned 
primarily to give additional information on the comparative1 effect
iveness of early-season (pre-square) and late-season applications of 
poison. Both the molasses mixture and the calcium arsenate dust 
were applied as pre-square applications. In some cases these early 
applications were followed by dusting when infestation reached ten 
percent, and in some cases for comparison no later-season applica
tions were made. These tests were conducted in twenty-one dif
ferent fields in different sections of Florence County, and were made 
possible through the cooperation and assistance of the following 
gentlemen: A. Brunson, Pier Ashby, Stephen Taylor, F. M. Rogers, 
D. M. McCormick, H. Grieg, Charlie Grieg, J. W. Wallace, E. Price, 
R. G. Stevenson, J. F. Robertson, and D. M. McEachin. 

Mr. R. W. Moreland, who has conducted this work so effectively 
the past three years, continues in charge of it and was ably assisted 
this year by Mr. Stevenson, of the Delta Laboratory. 

On account of unforeseen difficulties, about a third of the sixty-
three poison plats had to be discarded. This was due to lack of 
uniformity in soil, differences in fertility,, lack of uniform weevil in
festation, and in a few cases because the men wuth whom we were 
cooperating became alarmed and poisoned the check plats as well as 
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the plats which were being poisoned according to plans of the ex
periment. The exceedingly dry hot weather which caused the 
cotton to shed heavily during late July and early August resulted 
in the loss of the top crop which was protected from the weevil by 
poison, so that in many cases little increase in yield was obtained 
from the poison plats. The main benefit from poison this year came 
from the protection afforded the young bolls which were too large 
to shed off when the drouth came but still tender enough to be dam
aged by the weevil. 

In spite of these seasonal difficulties some excellent results were 
secured from these tests. In the main the data secured verify those 
obtained during 1923 and 1924. By combining some of the most 
reliable tests conducted this year with those of other years some in
teresting results are obtained. 

In three tests over a two-year period, where unpoisoned areas 
were compared with two early applications of 1-1-1 molasses-calcium 
arsenate mixture, and one early application of 1-1-1 mixture follow
ed by three applications of calcium arsenate dust after fhe infesta
tion had reached 10 percent, the unpoisoned check averaged 737 
pounds; the plats receiving the 1-1-1 mixture averaged 927 pounds; 
and the plats receiving one early application of 1-.1-1 plus three 
applications of dust averaged 1140 pounds of seed cotton per acre. 

In similar tests where calcium arsenate dust was used for the 
early applications ,the gains were in about the same ratio, two pre-
square applications of dust producing an average gain of 138 
pounds, while the one early application followed by regular dusting 
produced an average gain of 468 pounds of seed cotton per acre. 

Thirty-seven tests over a period of three years show that the 
regular dusting with calcium arsenate dust after ten percent of the 
squares were punctured produced an average gain of 361 pounds of 
seed cotton per acre over adjoining plats similar in every way but 
not protected by poison. 

A few field plat experiments with poisons were conducted by 
this station during the summer of 1922. During the summers of 
1923, 1924 and 1925, since this cooperative work was organized, the 
work has been conducted on a larger scale. It is very interesting 
to note that each of the four summers has been different from the 
others so far as rain-fall and seasonal factors are concerned. This 
makes it difficult to check one season's results against another, but 
it gives the work the added advantage gained from greater varia
tion in seasonal conditions. The four seasons represent both ex
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tremes and the mean when considered from the standpoint of rain
fall. The factors influencing hibernation of the weevil have also 
varied with the seasons so that it will be necessary for this work to 
be continued over a period of years before adequate data are avail
able for meeting all contingencies. 

An effort was made to test the drift method of dusting which 
had been used by Mr. D. R. Coker and Mr. Bright Williamson and 
recommended by some of our leaders. The areas selected for these 
tests were never uniformly infested with the weevil, however, until 
the dry weather had caused heavy shedding and high mortality of 
the immature stages of the weevil; so no definite conclusions can be 
drawn from the results. This is a very important matter and will 
have to be repeated next season at a larger number of fields so as 
to insure dependable results. 

Leaf lice on cotton became epidemic in many fields in the 
central and eastern parts of the state during July at the time wee
vils were increasing most rapidly in the fields. The lice were 
especially numerous in the areas where large amounts of calcium 
arsenate dust and been applied at regular intervals. Some farmers 
had followed a practice of dusting their cotton once a week instead 
of carrying out the recommendation of the Experiment Station and 
only applying poison after ten percent of the squares were 
punctured. The lice seemed to increase rapidly following such 
heavy and regular applications of poison and in some cases caused 
considerable damage to the cotton. The Delta Laboratory at Tal-
lulah, La., is making detailed and thorough study of this pest and is 
devising measures for its control and we have therefore not attempt
ed to make extensive experiments with control measures. We have, 
however, been interested in making some preliminary tests with 
nicotine dust made by mixing liquid nicotine sulphate with calcium 
arsenate dust and making an insecticide that is effective against 
both the lice and the weevil. 

It was determined relatively early in the season of 1925 that a 
2\ percent nicotine dust made from calcium arsenate and nicotine 
sulphate solution would control plant lice without producing plant 
injury. A little later in the season Mr. Hall found that the mixture 
of nicotine sulphate and calcium arsenate was fully as effective in 
weevil control as the calcium arsenate alone. 

The experiments were not extensive but they give great promise 
of showing a practicable method of controlling the plant lice and the 
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weevil by the same application of poison. When plant lice develop 
during the period of poisoning for the weevil, one application of the 
nicotine-calcium arsenate mixture on a quiet and relatively warm 
night will give good control of plant lice and will have the usual ef
fect 011 the weevil. Plant lice are apt to develop in dangerous pro
portions any season when cotton is being poisoned regularly for the 
weevil, but if the nicotine dust is applied promptly and under the 
proper conditions, no harm need result. 

Cotton Plant Investigations 

When the research work looking to boll weevil control was 
initiated at Florence in 1923, we had in mind plant studies, physi
ological investigations and fertilizer experiments which we hoped 
would help solve the problem of producing cotton economically 
under boll weevil conditions. Much of the boll weevil experimenta
tion in the past had been confined to poison tests with the weevil, 
and little attention seemed to have been given the cotton plant and 
its part in the fight against the weevil. The farther we go in these 
researches the more we are convinced that a close correlation of the 
weevil studies with fundamental plant researches will give the final 
answer to this perplexing question. 

Early fruiting, rapid growth and development and early ma
turity are evidently the most important qualities to be sought in suc
cessful cotton production under boll weevil conditions. We have 
been working along these lines for the past three years and we feel 
encouraged to hope that eventually a reasonably abundant crop of 
cotton can be produced in the average season with comparatively 
little poison, and in some seasons without any poison ait a ll. 

These cotton investigations are conducted at Florence, at Clem-
son College, and at the Coast Station near Summerville, on an in
tensive scale; and fruiting studies and the fertilizer effects are ob
tained from the cooperative tests at eight other places in the state. 
At Florence Dr. Armstrong, Mr. Hall and their assistants are mak
ing thorough-going studies of factors influencing fruiting, growth 
.and development of the branches, buds and bolls, and are conduct
ing tests as to the effect on carliness and yield of spacing, seed treat
ment, pruning, time of planting, and varieties. At the Coast Station 
variety studies, spacing tests, rotation experiments and fertilizer 
tests are conducted. At Clemson College Professor Buie and his as
sistants are studying the factors influencing fruiting, shedding and 
earliness and are conducting tests with varieties, cultural practices, 
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spacing, etc.; and Dr. Ludwig, of the Botany Division, is studying in 
a fundamental way the influence of certain physical factors, includ
ing light and water, on the growth period of buds and bolls. Be
sides our own work along these lines, we have definite promises from 
Dr. 0. F. Cook and his associates, of the Bureau of Plant Industry, 
U. S. D. A., that the work on James Island will be closely correlated 
with the work of this st'ation. 

Taking it all together, we believe that our cotton work is organ
ized and conducted in such a way as to produce the maximum re
sults at the minimum cost to the people of the state, and we feel 
that if these researches can go on unmolested for a few years, 
definite results will be obtained and improved practices developed 
that will be of untold value to our farmers. A short summary of 
some of the more important of these researches follows. 

Fruiting Studies—During the past three years at Clemson Col
lege careful observations have been made on 1000 plants each season 
to determine the average percentage of early and late blooms that 
mature bolls. The results are very striking, the average for the 
three seasons showing that 87 percent of the flowers opening the 
week that cotton first begins to bloom produced mature bolls; 89 
percent of those blooming the second week matured bolls; and 87 
percent of those blooming the third week matured bolls. From the 
third week on there was a very definite decline in the percentage of 
buds that set fruit. The seventh week after blooming began, only 
12 percent of the buds blooming set fruit and matured bolls, while 
the eighth week the percentage was still lower, 8 percent. The 
averages for the entire fruiting period for the three seasons show 
that 48.3 percent of all of the buds that bloomed matured open bolls. 

These data show very clearly that blooms produced during the 
early part of the flowering period have a much greater chance of 
producing open bolls of cotton than those appearing later in the 
season. In other words, one bloom early in July may be worth half 
a dozen the middle or latter part of August. 

Fruiting studies have also been made with about 20 varieties 
of cotton grown in the variety tests at Clemson College. It is very 
evident from these studies that the variety that blooms first is not 
always the one that produces the most cotton at the first picking. 
Some varieties put on fruit very rapidly during the first two or 
three weeks of the fruiting period, while others may start blooming 
early and continue to fruit more slowly. The number of blooms per 
week is of course not a safe guide as to the yielding power, because 
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Fig. 10—Display at State Fair 1925, s howing results of cotton plant
ing investigations by Division of Boll Weevil Control, 
Florence. 

size of boll and percentage of lint determine to a great extent the 
amount of lint produced. These studies show very clearly that the 
variety with a large or medium-sized boll that fruits most rapidly 
during the first two or three weeks of the fruiting season is the one 
which produces the largest yield under boll weevil conditions. 

Length of Square and Boll Period.—For several years we have 
been studying the influence of fertilizer, spacing, pruning, variety 
and several factors on the length of time it takes a bud or square to 
develop to a bloom and the length of time it takes a boll to develop 
from bloom to open boll. These studies were continued at Clemson 
College and at Florence in 1925, but the data are not yet compiled 
and results cannot be given. These studies were undertaken with a 
view of learning all we possibly can about the fundamental factors 
influencing rapidity of development and earliness. The records 
summarized so far indicate that fertilizer, spacing, and cultural 
practices do not affect the length of time it takes an individual 
square or boll to develop. The main differences observed thus far 
are due to varietal variations and seasonal effects. We are continu
ing to study the varietal differences at both stations and we hope to 
take advantage of these in producing earlier strains of cotton. 

We were struck with the fact that both the square period and 
the boll period at all of our stations were several days longer during 
1924 than during 1923. A careful study of the weather conditions 
did not reveal the cause for this, so we made1, an intensive study 
during the summer of 1925 of the influence of light and moisture on 
the square and boll period. We irrigated certain areas and built a 
slatted shade over certain plats and studied individual plants in 
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Fig. 11. Daily square growth. Squares in upper row too small to de
velop weevil stages. 

those areas and compared them with those growing in the open field. 
The exceedingly dry weather was very favorable for such a project 
and the contrasts were very marked. The results of this one season 
indicate that cotton plants in dry soil fruit more rapidly early in 
the season than those in wet soil. It takes longer for a square to 
develop to a bloom and longer for a boll to mature in moist soil than 
in dry soil. Pulling all of the leaves off t he plant does not hasten the 
maturity or opening of the bolls. If plants are defoliated when the 
first bolls begin to open the very young bolls shed off and the older 
ones mature more slowly. If the leaves are taken off by army 
worms or pulled off after about half the bolls are open, the remain
ing bolls open more slowly than do bolls on plants in full foliage. 

Spacing Test—1925.—Spacing tests with cotton duplicating 
those of the past two years were continued this year at all three 
stations. At Florence, the spacings varied from unthinned cotton 
to one stalk every 3, 6, 9, 12, 16, 20, and 24 inches. In order to de
termine the best spacing where cotton was properly poisoned 
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throughout the season and where only pre-square applications of 
poison were made, the same spacings were used under both con
ditions. The highest yield of 1783 pounds from cotton properly 
dusted throughout the season was obtained from the 6-inch spacing, 
a yield of 1746 pounds was obtained from the 9-inch spacing, fol
lowed by 1685 pounds from the 3-inch spacing, and 1590 pounds 
from the plats with 1 stalk every 16 inches. 

These results are consistent with the results and recommenda
tions for spacing for the past two years. 

When two pre-square applications of sweetened poison were 
made, the highest yield of 1695 pounds per acre was obtained from 
the 6-inch spacing; the second highest, 1645 pounds, from 9-inch 
spacing; followed by .1565 p ounds from the unthinned cotton. One 
stalk every 16 inches produced 1450 pounds, and one stalk every 24 
inches in this test produced only 1292 pounds of seed cotton per 
acre. 

Careful fruiting records were kept of the different spacings as in 
the previous two years. From these records it will be observed that 
the closely spaced cotton put on squares much more rapidly than 
where the stalks had greater distance. On June 22, the unthinned 
cotton, the 3-inch and 6-inch spacings all had sufficient squares to 
make practically two bales per acre if they had all matured; where
as, the 24-inch spacing had only enough squares to produce one-
third of a bale per acre. On July 14, the unthinned, 3-inch, and 
6-inch spacings had enough bolls set to produce practically a bale 
per acre, while the 24-inch spacing had sufficient bolls for only one-
fifth of a bale per acre. At Clemson College, the unthinned plats 
had 98,735 squares per acre on August 8, while the 8-inch spacing 
had 55,118; the 16-inch spacing 42,799; and the 24-inch spacing 
39,341 squares per acre. 

The spacing test at the Coast Station included rows varying 
from 3 feet to 5 feet wide, as well as different spacings in the row. 
This test gave very complete information as to the effect of crowd
ing the cotton on its growth, fruiting and yield. This season (1925) 
the 3^-foot rows with the plants spaced 10 inches apart in the drill 
gave the highest yield. 

This increase in earliness, due to close spacing, is also shown 
from the yields of the first and second pickings. On August 31, 
when the first picking was made, the plats having 1 stalk every 6 
inches, averaged 705 pounds per acre, while the plats having 1 stalk 
every 16 inches averaged only 384 pounds per acre. On September 
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10, the 6-inch spacing had matured 1400 pounds per acre, while the 
16-inch spacing had produced only 1016 pounds per acre. 

Spacing has practically no effect on the period for the develop
ment of the fruit, the time required for the production of the squares 
to the blooming stage being approximately 25 days, and from bloom 
to open boll approximately 44.5 days for all spacings this season. 

A method of (thinning in which some plants were blocked with 
a hoe as compared with the regular chopping was tried this year. 
In the plats blocked with a hoe no effort was made to leave a uni
form number of plants per hill. The number varied with the stand 
of cotton from two to ten per hill. In the plats where the regular 
method of chopping was employed one and two plants per hill were 
left. 

The plats blocked with a hoe gave a yield of 1477 pounds per 
acre, as compared with 1397 pounds per acre for regular chopping, 
making a difference of 80 pounds in favor of blocking. 

Hill Test.—The test of 1, 2, 3 and 4 stalks per hill at distances 
of 12, 18, and 24 inches was continued this year. The results are 
much the same as those secured in 1924, and check very closely with 
those given above for the spacing test. At the 12-inch spacing the 
plats with two stalks per hill produced the highest yield—1492 
pounds of seed cotton per acre, compared with 1094 pounds where 
one stalk was left in each hill and 1451 pounds where there were 
three stalks per hill. In the 18-inch spacing, the plat with three 
stalks per hill gave the highest yield—1503 pounds, compared with 
1087 pounds with one stalk per hill, and 1207 pounds with four 
stalks per hill. In the 24-inch spacing, the difference was not very 
marked, but one stalk per hill produced the lowest yield—937 
pounds, compared with 1410 pounds of seed cotton per acre where 
there were four stalks per hill. It is observed that the highest yield 
in each group was obtained with the combination that averaged one 
stalk every six inches in the drill. This would mean about 20,000 
stalks per acre. The results from all of these tests over a period of 
three years indicate that the best spacing is that which provides be
tween 15,000 and 20 000 plants per acre, and it does not make very 
much difference whether you have one stalk every six inches, two 
stalks every twelve inches, or three stalks every eighteen inches, 
just so you have a sufficient number of stalks and have them fairly 
uniformly distributed over the land. 

Seed Treatment.—The seed treatment test was conducted the 
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same as in the two previous years. Comparisons of yields were 
made from planting seed delinted with sulphuric acid, seed deliiited 
at the oil mill, seed rolled in soda, and normal seed as they came 
from the gin. 

Plantings of seed delinted with sulphuric acid made 1712 
pounds of seed cotton per acre, as compared with 1708 from ma
chine delinted seed, 1613 pounds from undelinted seed, and 1576 
pounds from seed rolled in soda. This gives a gain of 99 pounds 
for acid-delinted seed, and 95 pounds for machine-delinted seed over 
the undelinted seed, while there was a loss of 37 pounds for seed 
rolled in soda. 

Because of the very dry soil at planting time, there was a con
siderable difference in the time of obtaining a stand. The acid-de
linted seed gave a perfect stand in 7 days, whereas it was 23 days 
for the machine-delinted, 26 days for undelinted, and 33 days for 
seed rolled in soda, before a perfect stand was obtained. Because 
of cold windy weather the last week in April much of the stand of 
cotton from acid-delinted seed was killed. Following a rain early 
in May, sufficient late cotton came up to give a good stand. About 
as much of the late as the early cotton was left in chopping, which 
probably accounts for the small gain in 1925 as compared to the 
two previous years. 

In 1924 at Florence, the average yield produced by the acid-de
linted seed was 1662 pounds of seed cotton per acre, compared with 
1443 for the normal seed, and 1421 pounds from the seed rolled in 
soda. In this case the acid-delinted seed came up to a stand in 8 
days, while it took 11 days for the machine-delinted seed, and 13 
days for the undelinted seed to come up to a stand. These experi
ments covering a period of three years at Florence, and four years 
at Clemson College, indicate that it is practicable and profitable to 
delint cotton seed with sulphuric acid before planting. 

Almost without exception, the plants on the acid-delinted plots 
have begun blooming first and have continued fruiting most rapidly 
early in the season. This is clearly indicated by the number of 
blooms on plants from delinted seed during the first three weeks of 
fruiting in 1925 as compared with the number of blooms on plants 
from ordinary seed. In the case of the delinted seed, 100 plants 
had 712 blooms, while the 100 plants from undelinted seed had only 
646 blooms for the same period. The total production of blooms 
was not greatly different in the two lots, but the delinted seed gave 
a considerably earlier crop and a greater total yield. 
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Time of Planting'.—We have been making an effort to determine 
the effect of time of planting cotton on earliness, boll weevil de
velopment and total yield, at Florence. Plantings every seven days 
from the middle of March to May 10 have been made during the past 
three years. Early plantings proved decidedly the best in 1925, the 
three plantings in March yielding over 1800 pounds of seed cotton 
per acre, as compared to approximately 1400 pounds per acre for 
each planting after April 14. For the past three years the highest 
average yields have been made from plantings the first week in April. 
In 1924, there was not much difference in the yields or earliness of 
the plats planted between March 23 and April 14, but slightly higher 
yields were obtained from the April 6 planting. The results were 
more definitely in favor of the early April planting during 1923. 

Tests at Clemson College indicate that plantings made between 
April 10 and April 25 give best results in the average season. Ex
periments have been conducted here during the past two years to 
determine the rapidity of fruiting of cotton planted at regular 
intervals through the season. Without exception, the first blooms 
and the heaviest fruiting have been obtained from the first plant
ings. which have also matured a larger percentage of the total crop. 
No great difference in fruiting was observed, however, between the 
extremely early plantings and those of two weeks later. There ap
pears to be a period during which the planting may be slightly de
layed without materially delaying the fruiting of cotton. That is, 
plants from seed planted at intervals of two weeks will commence 
blooming at approximately one week's difference in time. This 
would indicate that planting may be somewhat delayed—up to the 
latter part of April—without seriously delaying the crop. 

Topping' Experiments.—During 1923 and 1924, we conducted 
topping experiments to see if the yields could be increased or the 
cotton induced to open earlier by topping the plants during late 
July or August. No increase in yield or other advantage was gain
ed from such procedure. 

In tests last year to determine if weevil injury to the young bud 
had any effect on yield, it was found that where buds from all the 
plants were removed at chopping time a decrease of 214 pounds of 
seed cotton per acre resulted. 

In view of the fact that the weevil probably never injures every 
bud in a field, an experiment this year was performed by removing 
from three plats 20 percent, 50 percent, and 100 percent of the buds, 
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respectively, at chopping time. Another plat of untopped plants 
was used as a check. 

In all cases there was a decrease in yield of seed cotton per 
acre from topping as compared with untopped plants, 20-percent 
topping at chopping time producing an 83-pound decrease, 50-per-
cent topping a 126-pound decrease, and 100-percent topping a 173-
pound decrease. The largest decrease in yield of 309 pounds was 
obtained from topping all plants at the period of first squares. 

It would appear from these results that if weevils are sufficient
ly abundant to kill from 10 to 20 percent of the young buds, it 
would be profitable to poison early to prevent this loss. 

Resistance of Bolls to Puncture.—For several years we have 
been trying to measure the influence of several factors upon the re
sistance of cotton bolls to needle puncture, and have endeavored to 
correlate these studies with the resistance of bolls to boll weevil 
damage. Three of the most popular varieties, Cleveland, Webber, 
and Dixie Triumph, have been used in these studies, and while 
certain rather marked differences have developed, the results are 
not consistent enough yet to justify definite conclusions. Another 
point of interest in this study is the influence of the growth con
ditions on hardness of the young bolls. Up to a certain date, which 
this year was about July 16, the bolls produced under low fertility 
conditions were harder than those produced on plants grown in more 
fertile soil. This is important because the question of side applica
tions of fertilizer and the continued vigorous groAvth of the plant 
throughout the season is concerned. It is our plan to continue these 
studies to a more definite conclusion. 

Time of Applying Soda to Cotton.—During the past three years 
we have been conducting experiments in an effort to learn when is 
the best time to apply nitrate of soda or other quickly available 
nitrates to cotton when grown under boll weevil conditions. At 
Florence in 1925 we have conducted a test in which a mixed ferti
lizer and 50 pounds of soda were applied under the cotton, and 50 
pounds at chopping time, 100 pounds under the cotton, 100 pounds at 
chopping time, and 50 pounds at chopping and 50 pounds at the ap
pearance of first blooms. As a check the mixed fertilizer alone was 
used. 

At the Pee Dee Station, the increase in yield over the regular 
fertilizer was as follows: 22.2 percent when 50 pounds of soda were < 
applied under the cotton and 50 pounds at chopping time; 17.4 per
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cent when 100 pounds were applied under the cotton; 18.5 percent 
when 100 pounds were applied at chopping time; and 22.5 percent 
when 50 pounds were applied at chopping time and 50 pounds at 
first blooms. 

More striking results were obtained from the use of soda in a 
similar test conducted on a deep sandy soil on a farm near Florence. 
An increase of 35 percent over the regular fertilizer was obtained by 
applying 50 pounds of soda under the cotton and 50 pounds at chop
ping; 16.1 percent increase by applying 100 pounds under the cot
ton; 28.7 percent increase by applying 100 pounds at chopping 
time; and 36.3 percent increase by applying 50 pounds at chopping 
time and 50 pounds at first blooms. 

We have also been interested in the time of application of 
nitrate because of the effect of readily available nitrogen on the 
rapid early growth of the plants and the early formation of squares. 
In a test conducted at Clemson College this season (1925) we have 
kept accurate count of the number of blooms on 60 plants in each 
plat each week. At the end of the fourth week after flowering be
gan, the check plat with a complete fertilizer but no extra soda had 
produced 300 blooms, the plat with 100 pounds of soda at planting 
had produced 291 blooms, the plat with 100 pounds at chopping 
time had produced 334 blooms, and the one with 100 pounds on July 
14 about the first week of blooming had produced 300 blooms, on 
the 60 plants under observation. The yield data obtained at Clem
son College over a period of several years confirm those from 
Florence and indicate that the best results are obtained the average 
season by applying the top dresser at chopping time. In some sea
sons applications later than this have paid well. 

Varieties.—There are new varieties of cotton being introduced 
and advertised for sale from year to year. The responsibility for 
testing these and measuring their value and productiveness as com
pared with certain standard varieties whose values have already 
been proven falls to the lot of the experiment stations. The results 
of our variety tests are therefore not only of interest but are of 
great value to the farmers of South Carolina. 

These tests are conducted at Clemson College and at the sub
stations at Florence and Summerville. There were 16 varieties in 
the tests at the Coast Station, 18 in the tests at the Pee Dee Station, 
and 22 in the test at the main station at Clemson College. The ex
treme drouth prevented the test at Clemson College from being of 
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any special value this season, but yields obtained were in line with 
the averages reported last year, Cleveland leading and Cook being 
a close second. 

At Florence the test was run in two series. One series was 
poisoned throughout the season to protect the cotton against the 
weevil and the other series was poisoned with only two early appli
cations of sweetened poison. 

Of the short staple cottons dusted throughout the season, the 
highest yield of 1831 pounds per acre was obtained from Woolsey's 
Cleveland; Dixie Triumph was second, with 1806 pounds per acre; 
and Humphrey Coker Cleveland was third, with 1778 pounds per 
acre. 

Delphos 6102, with 1724 pounds per acre, was the highest yield
ing long staple cotton; followed by Salsbury, with a yield of 1654 
pounds per acre; and Carolina Foster third, with a yield of 1631 
pounds per acre. 

In the test with only two early applications of sweetened poison, 
Dixie Triumph was first among short staple varieties, Avith 1650 
pounds per acre; Bouknight Cleveland second, Avith 1492 pounds 
per acre; folloAved by Woolsey's Cleveland and J. E. AVannamaker 
Cleveland, with 1462 pounds per acre. 

On the long staple varieties, Delphos 6102 Avas first, with 1640 
pounds per acre; Lightning Express second, Avith 15 37 pounds per 
acre; and Humco Webber Elite third, with 1520 pounds per acre. 

The three-year averages at Florence show Humco Cleveland,. 
Wannamaker Cleveland, Marrett Cleveland, and Coker Cleveland 
No. 4 leading the short staple varieties with the folloAving average-
yields: 1803, 1742, 1708, 1702. Carolina Foster, Delphos, Lightning 
Express, and Webber 49 led the long staple varieties, the three-year 
averages being 1694, 1657, 1620, and 1590, respectively. 

Of the 16 varieties tested at the Coast Station, AVoolsey's Cleve
land ranked first among the short staple varieties, Avith a yield of 
1535 pounds of seed cotton per acre; and Dixie Triumph second, 
Avith a yield of 1507 pounds; while Coker's Lightning Express out-
yielding all of the long staple varieties, producing 1552 pounds of 
seed cotton per acre. King stood at the bottom in this test, with a 
yield of 1035 pounds. 

The detail fruiting records and groAvth studies of all varieties 
as reported last year are being continued, and Ave ho pe to Avork th ese 
up later for publication in bulletin form. 
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Fertilizer and Rotation Studies 

Experiments to determine the most economic fertilizer practices 
have been continued by the Agronomy Division during the past 
year. The yields have in almost every case been very low, especial
ly in the Piedmont. This was due primarily to the extreme drouth 
from which the upper part of the state suffered throughout the 
growing season. As might be expected, then, the fertilizer plot 
yields for 1925 were in many cases low, and not in perfect agree
ment Avith p revious years' results. 

Fertilizer experiments are conducted on the station farm at the 
College, 011 the sub-stations at Florence and Summerville, and also 
on representative soil types of the various sections of the state. 

The lack of uniformity of the soil on the station farm precludes 
the possibility of conducting very extensive fertilizer tests at Clem-
son College, although there are numerous studies which may be 
made on a relatively small area. The following are among those 
now in progress. 

The source of material to use for side applications is a matter 
in which every farmer is concerned. The Agronomy Division has 
been conducting experiments for a number of years to determine 
the relative efficiency of the more common nitrogen carriers when 
applied to cotton as a side dressing. The materials have always 
been applied at a rate equivalent to 100 pounds of nitrate of soda 
per acre, to cotton which had previously been fertilized with a com
plete fertilizer at the rate of approximately 600 pounds per acre, ap
plied before planting. 

The average yield of seed cotton at Clemson College during the 
past six years, from the sources of ammonia are as folloivs: 

Where nitrate of soda Avas used the yield was 1047 pounds, 
while sulphate of ammonia produced 1044 pounds, nitrate of am
monia yielded 1011 pounds, and eyanamid 936 pounds per acre. 

From these figures, it Avill be noted that there Avas practically 
no difference in the yield of cotton produced by applications of 
nitrate of soda and sulphate of ammonia. This would indicate that 
these two materials are of practically the same relative efficiency 
when applied to cotton in equivalent amounts. 

The effect on total yield of the time of applying the top dresser 
to cotton is of particular interest to farmers of South Carolina. The 
following are the three-year average yields of cotton from different 
times of applying nitrate of soda as a side dressing. 
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The check with no soda produced 761 pounds, while the plat 
with soda applied at chopping yielded 827 pounds, the one where 
it was applied two weeks after chopping produced 885 pounds, and 
the one where it was applied four weeks after chopping produced 
866 pounds of seed cotton per acre. 

Considering both the earliness of the crop and the total yield, 
it is believed best to make the side application shortly after chop
ping—say within two weeks. There are instances on record where 
later applications of readily available ammoniates have given in
creased yields, but this practice is not to be generally recommended. 

In order to determine the most economic rate of application of 
soda as topdresser, tests have been conducted in which the soda has 
been applied in amounts varying by 50-pound increments from none 
to 300 pounds per acre, in addition to a regular application of com
plete fertilizer applied before planting. 

The yields in 1925, while not as great as in former years, were 
in general agreement with those previously secured. The average 
yield of seed cotton per acre for the past three years where dif
ferent amounts of soda were used as a top dresser, were as followrs: 

Where no soda was used a yield of 804 pounds was produced; 
where 50 pounds of soda were used a yield of 844 pounds resulted; 
100 pounds of soda, a yield of 872 pounds; 150 pounds of soda, a 
yield of 890 pounds; 200 pounds of soda, a yield of 956 pounds; 250 
pounds of soda a yield of 951 pounds; 300 pounds of soda, a yield of 
994 pounds of seed cotton per acre. 

Fertilizer Experiments at Branch Stations 

The fertilizer experiments conducted in cooperation with the 
two branch stations, the Pee Dee Station at Florence, and the Coast 
Station at Summerville, have been continued along the permanent 
plan outlined some years ago. The tests at Florence include ro
tation studies, best formulas for various field crops, and sources of 
materials for use as fertilizer. 

The value of a systematic soil-building rotation has been ad
mirably demonstrated by the experiments conducted at Florence. A 
very comprehensive fertilizer and rotation study was begun there 
1914. One series of plots has been planted to cotton continuously 
since that date, while three other series have been rotated in cotton, 
corn, oats and peas. By comparing the corresponding plots in each 
of the two cropping systems employed, it is possible to determine 
the relative value of the rotation in terms of fertilizer. One plot in 
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the rotation series has had fertilizer applied at the rate of 1000 
pounds of 8-4-4 per acre annually since the experiment was begun, 
while the corresponding plot in the continuous cotton has had simi
lar treatment. By comparing the yields of these two plots, and also 
the yields of the unfertilized plots of the two cropping systems, 
certain interesting facts are shown. The plot on the rotation series 
which has been fertilized at the rate of 1000 pounds of complete 
fertilizer per acre, is, as might be expected, producing much the 
largest yields. The yields on the fertilized plot of the continuous 
series, and the unfertilized plots of the rotation series, have given 
for several years, very nearly the same yield per acre, which means 
that for cotton production this rotation maintains the fertility as 
well as 1000 pounds of an 8-4-4 fertilizer applied to land planted 
continuously to cotton. 

If the yields of each plot for the first three years are taken as a 
basis, and the subsequent yields calculated in terms of these original 
yields, these two treatments are found to give similar results. On 
this basis of calculation the plot not fertilized but rotated averaged 
during the past eight years 73 percent of the yield obtained during 
the first three years of the rotation, and the fertilized plot planted 
to cotton continuously produced during the same period 71 percent 
of the original yield. On the same basis of calculation, the fertilized 
and rotated plot produced 93 percent of its original yield, while the 
unfertilized continuous plot made 48 percent of that originally pro
duced. 

This proves clearly the value of rotation in producing economic 
yields of crops, and also the inadvisability of attempting to grow 
cotton continuously on the same soil over a long period of years, 
even though heavy applications of fertilizer are made annually. 
Likewise, it shows the inadvisability of attempting to maintain 
yields by rotation alone. In other words, a combination of a 
systematic rotation and adequate fertilization is needed to produce 
cotton economically. 

The tests conducted on the Coast Station, at Summerville, are 
designed to give information on the best fertilizer practices, such as 
time of application, and best kinds of fertilizer to use in connection 
with soil-improving crops. 

Cooperative Fertilizer Tests 

The cooperative fertilizer tests conducted on representative soil 
types throughout the state are worthy of special consideration. Ke-
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suits obtained on one soil type are not necessarily applicable to 
other soil types, even in the same vicinity. It is, therefore, neces
sary to conduct experiments on typical soils of each section, if re
liable information as to the needs of the soils is to be obtained. 

The Agronomy Division has eight of these tests under way at 
the present time. These are distributed throughout the state, the 
soil type having been used as a basis for selection of the fields. 

The general plan is a three-year rotation consisting of cotton, 
corn, oats and peas; each crop being planted every year. This 
necessitates the use of three series of plots at each place. 

The object of the experiments is to determine the percentage of 
each element in a complete fertilizer which will give best results on 
general field crops; and also to determine the most profitable rate of 
application of complete fertilizer. 

These experiments have shown certain fundamental facts under
lying the proper use of fertilizer for the field crops planted. For 
instance, it has been found that in every case the most necessary 
fertilizing element for all crops is nitrogen. This has been particu
larly true with corn and the small grains. 

The results indicate that the application of phosphorus and 
potash to corn and oats may be considerably reduced,—if not en
tirely eliminated—when these crops are planted in a regular ro
tation following cotton which has been liberally fertilized with com
plete fertilizer. 

These cooperative experiments afford a point of contact be
tween the college and the general agricultural public. Wherever 
possible, the plots are located 011 o r near a main road, and are 
readily accessible to anyone interested. As each individual plot is 
plainly labelled with the rate and kind of fertilizer applied, it is 
possible for anyone to study at first hand the effects of the various 
fertilizer treatments. 

These tests create considerable interest, and the cooperating 
farmers take special pride in showing and explaining them to 
visitors. Occasionally field meetings, which are usually well at
tended, are held at the plots. 

Incidentally the communities are served in another way 
through these fertilizer tests. The planting seed are furnished by 
the Experiment Station, and each farmer is encouraged to save the 
seed produced, and to supply his neighbors Avith good seed. This 
is done in a number of cases and the seed are sold for a slight 
premium over ordinary seed. Thus, good seed are disseminated 



THIRTY-EIGHTH ANNUAL REPORT 35 

throughout the various communities in which these tests are con
ducted. 

The very unfavorable weather conditions prevailing throughout 
the entire Piedmont in 1925 had a disastrous effect on the crops for 
that season. As a result, very poor yields were secured; in some 
cases they were not of sufficient value to record. 

These cooperative fertilizer tests, in addition to giving excellent 
information as to the fertilizer requirements of the various soil 
types, also indicate the benefits of a regular rotation. The yields 
obtained in the test conducted in cooperation with Mr. B. G. Bright, 
at Greer, in 1921 to 1924, are splendid illustrations of this fact. 
This experiment was begun in 1921, and in 1924 had progressed 
throughout one rotation, whereby the identical plots were planted 
to cotton two different years—one before the rotation, and the other 
after it had been in effect three years. In 1921, the plots receiving 
600 pounds of 10-4-2 fertilizer produced 1228 pounds of seed cotton 
per acre, while the unfertilized plot produced 578 pounds, or 47.1 
percent as much as the one completely fertilized. In 1924, the yield 
on the fertilized plot was 1034 pounds of seed cotton per acre, while 
the plot which had received no fertilizer in four years produced 645> 
pounds, or 62.4 percent as much as the completely fertilized plot-
Considered from another angle, the plot receiving a liberal appli
cation of complete fertilizer annually, decreased in yield, due to 
various other causes, from 1228 pounds in 1921, to 1034 pounds in 
1924. The unfertilized plot, benefitting by the rotation, increased 
its yield from 587 pounds in 1921 to 645 pounds of seed cotton in 
1924. 

RESEARCH WORK IN AGRICULTURAL ECONOMICS 

Realizing that many cropping systems and farm practices which 
seem best for the individual crop and for the present condition are 
unsound and uneconomic from the standpoint of our permanent ad
vancement, we have for several years kept accurate records of all 
the operations and costs involved in producing the various crops in 
the different fields on the Experiment Station farms. A careful 
study of these records from year to year has shown the excessive 
cost and poor economy of certain practices, and has indicated 
methods by which improvements could be made and cost of produc
tion lowered. During 1922, we took up with the Bureau of Agri-

* cultural Economics, of the United States Department of Agriculture, 
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the matter of cooperative work in farm management and cost of pro
duction, and perfected an agreement by which work along this line 
could be undertaken jointly by the Department and the College, 
each paying one-half the cost. This cooperative arrangement has 
resulted in complete farm surveys over a period of years in Ander
son County, and cooperative survey work with county farm agents 
and Smith-Hughes teachers in different sections of the state, and 
much valuable information has been secured. With the passage of 
the Purnell Act by the National Congress in February, 1925, ad
ditional funds were made available to the several experiment 
stations for enlarging and developing their research work in agri
cultural economics. With the added facilities provided in this way, 
the work in this state has been materially expanded, and it is our 
plan to develop it still further as time goes on. 

The object in research work of this nature is to provide an 
economic foundation for farm production and marketing through 
investigations of general economic problems, such as cost of produc
tion, price movements, tenancy, taxation, and credit. In determin
ing the most profitable method of agricultural production and the 
most scientific system of marketing, it is absolutely essential that 
facts be used as a basis. Much of the trouble experienced during 
recent years has been due to the fact that economic theories have 
been evolved from speculations and theoretical deductions. This 
kind of research deals with large numbers and with actual farms 
and markets In order to get reliable data and eliminate the errors 
which creep in from personal records of individual farms, it is neces
sary to compute averages from a very large number of individuals, 
both in determining the cost of production and the organization of 
the farm enterprise. On this account, workers in this field must 
have a thorough training in the science of statistics and statistical 
methods. Conclusions cannot be based upon the results obtained by 
general observation or analysis of a few farms, but should be based 
upon careful and scientific analysis of all of the factors involved on 
many farms. 

At the present time we are conducting this kind of research 
along four distinct lines—farm management, marketing, land 
economics, and finance. We feel that under these headings can be 
classed practically all of the economic problems influencing the farm 
and the farmer. In making a combined farm management and 
marketing survey in the Greenville trade territory the work was 
organized along the three following lines: (1) careful study of the 
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better-paying farms and the reasons for their profitableness, (2) a 
cost-of-production investigation to show the relative efficiency and 
profitableness of all farm enterprises for the purpose of determining 
the best combinations, and (3) a careful marketing analysis to de
termine the extent, potentialities and characteristics of local and 
outside markets for farm products of all kinds. It is our plan 
to co-ordinate our various lines of research in a similar way in other 
parts of the state as facilities and funds permit. The field work of 
three projects has about been completed and data are now being 
worked up for publication. 

Farm Management 

Weather, pests, and other natural influences determine the cost 
of producing individual crops, and to some extent, the yearly out
come of the farm business. Yet when very similar farms across the 
road from each other suffering the same damage from weather and 
insect pests make very different profits, it is evident that the various 
economic factors concerning the management are of great im
portance. The variations in income on similar farms with similar 
damage from natural agencies has been known to be several hundred 
percent, and from this we conclude that man and management are 
more important than land, labor and capital, the factors which man 
controls; more powerful also in the long run than the natural 
agencies with which he contends. 

In our farm management studies we aim to find out such facts 
as form a sound basis for farm production programs in the many 
communities of our state. We believe that by such studies we can 
determine the most efficient combinations of the factors involved in 
the economic production of crops. We also are making every effort 
to find out what farm enterprises pay best in the respective com
munities. So far as the possibilities of production are concerned, 
the farmers of South Carolina have very many choices open to them 
—cotton, corn, oats, wheat, rye, hay, peaches, apples, grapes, bush 
fruits, asparagus, cabbages, watermelons, cantaloupes, cucumbers, 
beans, sweet potatoes, Irish potatoes, milk, hogs, poultry, eggs, 
sheep, and beef cattle. Only on a few of these enterprises have we 
had the resources to obtain reliable data regarding cost of produc
tion, income and marketing possibilities. We are now obtaining 
cost data and other information on most of these enterprises, and 
this information should be available soon and should serve as a 
basis on which to give recommendations. 
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The Farm Management study in Anderson County.—Farm or
ganization and cost of production records were obtained for 1922 
on 333 farms in Anderson County, in cooperation with the Federal 
Bureau of Agricultural Economics, which is appropriating half the 
expenses for the work. These records were published in South 
Carolina Experiment Station Bulletin 221. Fire destroyed the re
cords gathered for 1923 on the same farms, but aside from this set
back, work has progressed satisfactorily, and records will soon be 
completed for 1924-1925. Complete records of organization and 
cost of production are obtained, using a field book of twenty-two 
pages for each farm. The tentative results of the last two years of 
work check fairly closely with those of the 1922 investigation. A 
summary for three years will be published soon. 

New features considered in the records for 1924-1925 include 
a complete record of ownership and tenancy for each farmer, as 
well as information regarding price paid for farm when purchased 
and records of mortgages. Another addition is a record covering 
conveniences enjoyed in the home, magazines taken, education of 
operator and his family, distance to church and school, and other 
sociological factors. 

A study of the data secured in these surveys reveals certain 
important facts as to economy in production. The average yield 
of cofton on all of these farms was 227 pounds of lint per acre, while 
the average on 26 of the best farms was 291 pounds per acre. The 
average cost of man labor on all of the farms was $16.00 per acre, 
while the cost on the 26 best farms was only $14.00 per acre. On 
the average farm each work animal performed 978 hours of product
ive work per year, and each man performed 1375 hours of pro
ductive work, while in the 26 best farms studied each work animal 
averaged 1110 hours and each man 1560 hours of productive work. 
On the average farm it cost 23 cents per pound to produce cotton, 
Avhile on the best farms it cost only 15.3 cents. The average cost 
of producing hay on all the farms was $19.03 per ton, while the 
average on the best farms was $14.00 per ton. The total receipts 
on the average farm were $2,594, and the total receipts on the best 
farms were $4,142; while the total expenses on the average farms 
were $2,180, and on the best farms only $2 237. The labor income 
on the average farm was minus $502, and on the best farm $943. 
The expenses per $100 of income in the one case was $84, and in 
the other $54. 

It is especially interesting to note that while the large majority 
of these farmers are not making living expenses, 15 percent of tfrem 
are making an outstanding success at farming, even during these 
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hard times. It is true that the standard set by these best farmers 
is not a low one, but it is at the same time an ideal that many could 
attain if they would take advantage of the factors which make for 
success on the better farms. Some operators of course do not possess 
the ability to reach this ideal, but we believe every farmer can in
crease his profits by avoiding the costly practices and taking ad
vantage of the factors which these studies clearly indicate make 
for efficiency and economy on the farm. 

Special Farm Management Studies.—Special farm management 
studies in cooperation with the Federal Bureau of Agricultural Eco
nomics and the agricultural teachers in the high schools in South 
Carolina were begun last year. The teachers assist in obtaining 
field records, and the field records are summarized into reports on 
the different communities. Such a report for the crop year 1923 
has just been completed for the Fountain Inn Community of Green
ville County. 

Conditions found 011 the better paying farms in this community 
are as follows: 

1. The crop land makes up at least 100 acres per farm. 
2. They keep five or more work animals. 
3. They plant fifty to sixty acres in cotton. 
4. They plant forty to fifty acres in corn, oats, and other grain 

crops combined. 
5. They plant ten to fifteen acres annually in legume crops, such 

as cowpeas, soybeans, and alfalfa. 
6. They grow about twenty acres of crops for each man equivalent. 
7. They obtain over 180 work units per man and over 90 work 

units per mule annually. 
8. They produce over 400 pounds of lint cotton, approximately 

25 bushels of corn, and 30 to 35 bushels of oats per acre. 
9. They realize economy in production. 

10. They invest around sixty percent of their capital in land, 25 
percent in buildings, three percent in workstock, and two 
percent in productive livestock. 

11. They sell cash products at good prices and buy fertilizer and 
other production goods economically. 

12. They produce over $400.00 worth of foods and other products 
for family use annually. 

The cooperative work with the teachers in Lexington and neigh
boring counties under Mr. B. A. Russell's leadership, has progressed 
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to such an extent that records of several communities are being 
worked up together into a report on economic conditions in Central 
South Carolina as based upon approximately 175 farms in this 
region. It is intended to publish the report and to give recommenda
tions regarding efficient farm production and marketing practices 
applicable to this part of the state. 

In the Lexington study, considerable attention is being given 
to asparagus production, as this is a comparatively new cash crop 
open to consideration in this section. Results on asparagus farm
ing are of interest to many farms in the region because this crop 
affords an excellent opportunity for adding an important cash crop 
to the farm enterprise without greatly increasing the investment in 
land or equipment. The average of the better farms in the Ridge 
section seems to be about 50 acres in cotton, 40 acres in corn, 20 
acres in grain, 10 acres in hay, 10 acres in asparagus, and 5 acres 
in miscellaneous crops. 

Cost of Producing Peaches.—In the summer of 1925, we per
fected an arrangement with the Federal Bureau of Agricultural Eco
nomics whereby a survey of the commercial peach industry and a 
determination of cost of producing peaches could be made. The 
study was undertaken during the summer of 1925, the Bureau of 
Agricultural Economics furnishing the services of Mr. A. P. Brodell 
for the field work. The South Carolina Agricultural Experiment 
Station had two men in the field. The field data have been collected 
and are being summarized, and a report will be issued as soon as 
completed. 

This is a part of a comprehensive study covering the peach in
dustry of the United States, the principal objectives of which are to 
determine the relative efficiency of production of peaches in differ
ent parts of our country, and to determine the sizes of the various 
markets for peaches, and the relative economy with which the crop 
may be carried from producer to consumer. 

Knowledge of relative costs and efficiency of marketing, as 
obtained in this study, will be the basis for advising expansion in 
certain areas, and limiting expansion in other areas, besides furnish
ing information which will aid farmers in producing this crop more 
economically. The South Carolina records were obtained in the Mc-
Bee, Spartanburg, Greenville, and Chesterfield areas, and include 
most of the commercial orchards. 
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Marketing' 

Agricultural commodities pass through many hands in the route 
from producer on the farm to final consumer in our cities and towns. 
There are at least nine or ten services performed in the handling of 
commodities after they leave the farm. For many years ignorance 
of what happened between producer and consumer led many people 
to speak in rather unpleasant terms about "what happened in the 
dark." While a great deal of light has been thrown on the mark
eting question showing that distinct services are performed by rail
roads, wholesalers, and retailers, much needs to be done in work
ing out more efficient marketing practices for most farm commodi
ties. Two of our marketing projects are planned with the purpose 
of investigating these phases of the marketing problems. 

Another phase of the marketing problem, and one which forms 
a necessary part of the basis for a farm program, is that of determin
ing the extent and potentialities of local markets for local produce. 
This is accomplished by studying imports, exports and local pro
duction of farm products, and with these facts available there is a 
basis for accurate statements regarding the capacity of markets for 
such commodities as can be economically produced. The investi
gation in the Greenville trade territory is being worked out along 
this line. 

Economic Survey of Greenville Trade Territory.—An economic 
survey of the immediate Greenville trade territory made in coopera
tion with the Greenville Chamber of Commerce and other agencies, 
has been partly completed. Greenville, one of the largest cities in 
the state and one which is increasing rapidly in population, was 
selected as the center for this study. 

This survey is three-fold in nature. One phase has as its ob
jective the determination of the net import of agricultural pro
ducts, their source of origin and seasonal supply. This will point 
out to farmers in the area the potentialities of the local market for 
feed, vegetables, truck crops, animals and animal products. An
other phase of the survey is a consumer-demand study of a large 
number of families in the city of Greenville. This has shown the 
perferences for native grown versus imported farm products, the 
consumption per capita of farm products for which there are pos
sibilities in local production, the sources from which the food supply 
is secured, and many other interesting and valuable facts. The 
third phase of the survey is a cost-of-production study covering the 
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products for which a large net import was found and for which 
there seemed to be room for expansion. It was expected that a 
large import of food and feed products would be found since the 
territory is largely devoted, agriculturally, to cotton farming, and 
this phase of the work will act as a check on over-expansion in pro
duction of a commodity that cannot be economically supplied by 
the farmers of the area. 

This project is still in progress, and only a few tentative re
sults can be given at this time. Mr. F. H. Robinson, with an assist
ant, obtained most of the information on imports and exports of the 
region. The other phases of the study, such as cost of producing 
milk and eggs, are still under way. 

The consumer-demand study, the results of which ivere secured 
through a canvass of housekeepers in the city, gives some interest
ing and surprising information. About five percent of the fresh 
farm produce is supplied at the curb market, thirty-five percent 
is brought in by wagons and trucks and either sold directly to the 
consumer or to retailers, and sixty percent is brought in by rail. 

A large part of that trucked in originates in North Carolina 
and comes chiefly in the fall season. The winter and spring supply 
coming by express and freight is largely California and Florida 
produce. The summer supply is principally of local origin. 

The largest single import, both in value and in bulk, was various 
forms of feed. Although hay is bulky and low in value per unit of 
weight, it is imported from New York, Vermont, New Hampshire, 
and some from Canada. The concentrates originate in the corn and 
wheat belts and adjacent states. These long hauls have their effect 
in increasing the feed bill of the area, and $139,090.00 ivas paid as 
total freight charge on feed imports of hay, oats, corn, and mixed 
feeds, valued at $1,028,447. 

Although the area is considered rather highly specialized to 
cotton, 85 percent of the poultry and 42 percent of the eggs con
sumed in the county are produced within a radius of 25 to 30 miles, 
of Greenville. 

Information similar to that presented above, coupled with de
tailed cost of production data on the crops which seem to merit in
creased acreages, can be used by county agents and other agricul
tural workers in making an agricultural program in advising farm
ers concerning the comparative profit from various enterprises. In 
areas surrounding rapidly growing cities there is usually a lag on 
the part of the farmers in meeting local demand for fresh farm pro
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duce in the form of vegetables, fruits, poultry and eggs. Such a 
survey is the only means by which the deficit can be even approxi
mately determined and an economic production and marketing pro
gram laid out. 

Land Economics 

Land Prices.—One of the heavy burdens hanging over our farm
ers today is the result of the land craze of 1920. Many farmers 
bought land at unusually high prices, prices far above the normal 
producing capacity of the land. The effects of land buying and 
selling beginning during the World War are very well-known. By 
studying land prices more carefully, noting the lag of land prices 
after cotton prices and the cyclical movement in land values, it is 
possible to avoid making mistakes as so many did during the World 
War. The use of land prices, together with price data on commodi
ties, forms the basis of fairly accurate forecasting. Ignorance of 
these things may make one the unfortunate prey of economic condi
tions. 

An arrangement with the Land Economics Division of the Fed
eral Bureau of Agricultural Economics was made in May, 1925, 
whereby land prices could be assembled from all deeds of sale for 
approximately 75 years in one county in South Carolina. The Di
vision of Land Economics contributed half the expenses in making 
this investigation. Mr. B. A. Russell was placed in charge of the 
field end, and was given one assistant most of the time. The field 
data are now complete and the application of the material in mak
ing correlations of different kinds, such as with the price of cotton, 
is in process. This is the only land price data available for South 
Carolina, except the figures of the Department of Agriculture, 
which are estimates. 

The data show that there is close relationship between the 
prices of cotton and land. Another feature of land prices is the 
great secular rise since 1905 and the rapid decline since 1921. 

Finance 

Comparative advantages of Various Forms of Intermediate and 
Long-Time Credit.—The object of this study is to discover the kind 
of credit commonly relied upon by farmers for long-time and inter
mediate needs, and to show their relative efficiency by means of a 
comparison of weighted average interest rates paid for each class 
of credit used. y 
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The Division of Taxation and Finance of the Federal Bureau of 
Agricultural Economics agreed to cooperate with us in this project, 
and in the summer of 1925 several thousand questionnaires cover
ing the credit problems of farmers were mailed out. The govern
ment has allowed us to use the frank in our mail questionnaire work. 
It will also assist us some in the field in visiting bankers and others 
necessary to the work. The study is being pursued in the different 
agricultural areas of South Carolina, such as cotton, tobacco, and 
truck regions. These representative regions are also locations for 
our special farm management studies, and much information along 
credit lines is being obtained in the regular farm records. 

The material obtained 011 th e mail questionnaires has not been 
summarized. It is planned to obtain considerable additional in
formation from farmers and bankers before publishing results. 

Problems in Taxation.—Problems of taxation are confronting 
all of our people and the question of taxes on farm property is es
pecially acute at this time. Several tax studies have been organized 
with a view of accumulating as much information as is possible 011 

this important question. The material on land values already 
gathered in connection with the land price project referred to above 
will be used. 

Dr. W. H. Mills, who teaches Rural Sociology in the College, is 
devoting all of his time during the first half of the present fiscal 
year (1925-26) to a study of the tax situation, and is cooperating 
with the State Tax Commission and the various committees and or
ganizations working along the line in this state. The principal pur
pose of this study is not tax reform but to get at the facts with 
reference to taxation and make these available so tbat tbey may 
serve as a basis for correct tax legislation. 

INSECT PESTS 

Insect pests and plant diseases constitute a great menace to 
crop production and to agriculture in general. Insects attack all 
kinds of crops and plants, and in many cases the damage which 
they cause makes the difference between success and failure. We 
are constantly being asked why pests are more abundant now than 
they were some years back. When we realize, however, that 75 per
cent of the injurious insects that we have to contend with have come 
in from other countries, the answer to this question is evident. As 
would be expected, the most destructive pests are the ones that have 
been imported from other countries, the Mexican bean beetle, the 
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San Jose scale, the common potato bug, and the boll weevil being 
conspicuous examples. 

If adequate protection against insect enemies is to be provided, 
it is necessary for entomological specialists to keep informed on 
insect activity throughout the state and the nation. While the 
majority of our most destructive insect pests come in from other 
countries, there are many instances where insects which have been 
with us for a long time but have never been considered serious men
aces suddenly develop in such proportions as to become pests. In
fluence of weather and climatic conditions on potential insect 
enemies must be kept constantly in mind. 

A good illustration of the injury which may be done by insects 
not commonly considered harmful can be found in the tremendous 
damage that was done to soybeans and velvet beans in the south-
central part of the state during October, 1925. The outbreak of 
leaf-devouring worms in the soybean fields is estimated by the soy
bean specialists to have caused the growers a loss of between three 
and four hundred thousands dollars in the short time of four weeks. 
From careful investigations made in the field it is evident that these 
worms, which are larvae of a number of different moths represent
ing several species of insects, are largely forms that are native here 
but do not ordinarily become destructive. One of the unfortunate 
features of this epidemic was the fact that 110 control measures had 
been worked out for these particular pests. They have never been 
considered serious to crops and no one has tested poisons or other 
control methods as a means of keeping them in check. Of course as 
soon as the epidemic appeared, one of our research assistants was 
sent into the field to test out the different poisons and different 
methods of poisoning, and we hope to be prepared against such a 
contingency in the future. This serves, however, as a striking ex
ample of how insects not usually considered destructive may become 
epidemic and do a tremendous amount of damasr* before control 
measures can be devised. 

Our entomologists, then, must not only devote themselves to 
a study of insects that are known to be destructive and endeavor to 
inform themselves as to ones that are always present and may be
come destructive, but they must devise and enforce quarantine 
measures to keep other and more destructive pests from being 
brought into the state. 
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The Mexican Bean Beetle 

One of the most important research projects which the Ento
mology Division has carried during the past two years has been the 
intensive study of the Mexican bean beetle made by Mr. C. 0. Eddy. 
The bean beetle came into the state three years ago and during the 
past two seasons has developed to destructive proportions in the 
Piedmont section of the state. It has, in fact, become one of the 
most important insect pests that we have, and the fact that it at
tacks a wide variety of host plants, including soybeans and cowpeas„ 
makes its appearance somewhat alarming. 

Fig. 12.—Spread of Mexican bean beetle in South Carolina. Solid 
lines, known eastern limits for years indicated. Broken 
lines, estimate eastern limits for years indicated. 

This insect has now spread throughout the central part of the 
state and will probably occupy the entire area of South Carolina 
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within a short time. The map in Figure 12 shows the distribution 
by years. All of the detailed records of the research work with this 
pest in 1924 were lost in the fire which destroyed the Agricultural 
building in April, 1925. If it had not been for this loss we would 
have published by this time a bulletin giving a full description of 

Fig 13.—Damage done to young bean plant by. one pair of adult wee
vils in two and one-half days. 

the life history and habits and the control measures of this insect. 
The work this season, however, has furnished a great deal of detail
ed information as to the life history and habits of this pest, and it is 
hoped that this data can be shaped up for publication at an early 
date. Mr. Eddy finds that rainfall is a very important factor in the 
development of this species, and attributes the very small amount of 
damage done during midsummer and early fall this year to the 
weather conditions. The weather also seems to be a factor in hiber
nation, and his figures show that last year with the rather mild 
temperatures that we experienced about 16 percent of the adults 
lived through the winter. The adults that pass the winter in hiber
nation become active in the spring and lay eggs which produce the 
first generation of that season. There seem to be four generations 
a season. Normally a generation develops in about 29 days from 
egg to adult. 
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Fig. 14.—Left, eggs of Mexican bean beetle 
just beginning to hatch. Right, adult 
of Mexican bean beetle. 

Our experiments indicate that 
the bean beetle is readily controll
ed by thorough spraying with 
arsenical poisons. Very satisfac
tory results have been secured 
by applying calcium arsenate at 
the rate of one part of calcium ar
senate to nine parts of lime hy
drate in the form of dust. These 
beetles feed on the undersides of 
the leaves, and it is very necessary 
that the dust be put on in the form 
of a cloud and placed in contact 
with the undersides of the leaves. 
By placing extensions on the ordi
nary hand dust guns and arrang
ing the discharge so that it will 
give a slight upward blast to the 
dust as it is expelled from the 
opening, excellent results have 
been obtained. Magnesium arsen
ate used with three or four parts 
of lime hydrate gave very good Fig. 15.—Dusting Mexican bean 

i. i , . . ,, beetles with crank dust results and caused no injury to the gun 

plant. Lead arsenate has also been 
used very successfully in controlling this pest. An effective mix
ture which usually does not injure the plant is one part of lead 
arsenate and six parts of lime hydrate. A mixture of one part of 
calcium arsenate, one part of sulphur dust, and four parts of lime 
hydrate has been used very effectively. This mixture seems to have 
the added advantage of aiding in the control of bean rust where this 
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disease is a factor in bean production. A large number of other 
combinations and poisons have been used in these investigations but 
the ones mentioned above, seem to be more satisfactory than any 
others that we have tried. 

Insecticide Studies 

Control of almost all of our insect enemies is dependent on 
poisons. We must of course use poisons which will destroy the pest 
without injuring the plant. As chemical and physical sciences ad
vance, new substances are being produced which seem to have possi
bilities as insecticides. In order to keep abreast of the times and 
learn, if possible, simpler and better methods of controlling these 
insect pests, we have made intensive study during the past few years 
of insecticides and insecticide materials. This work, which consti
tutes the cooperative project engaged in by the Chemistry Division 
and the Entomology Division, is being prosecuted along the follow
ing three lines: (1) the study of insecticides in common use, (2) 
the investigations of new insecticides, and (3) the investigation of 
new insecticide combinations and materials. We had developed a 
good insecticide laboratory in the basement of the Agricultural 
building and were making considerable progress in these investiga
tions. All of this equipment and the data which had been secured 
were lost, however, when this building was destroyed by fire. Since 
the fire, through the courtesy of Dr. R. N. Brackett, Head of the 
Chemistry Department, a temporary insecticide laboratory has been 
set up in the basement of the Chemistry building and this important 
work continued. This is a research problem of fundamental im
portance and is being attacked in a thorough-going way. Large 
numbers of combinations of chemicals have been made under vary
ing chemical and physical conditions and the toxicity of these is 
being carefully studied. Mr. J. H. Mitchell, the Research Chemist, 
is making a chemical study of all of them. Facilities will be pro
vided in the new Agricultural building for continuing this project 
in a satisfactory way. 
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Entomological Field Stations 

As the insect problems of the 
state are readily associated with 
crops and with regions, we have 
adopted a plan of establishing 
field laboratories at places where 
certain pests can best be studied. 
During the spring of 1925, Mr. 
C. B. Nicklcs was stationed in 
Charleston County for the purpose 
of studying the insects injurious 
to crops in that region. He made 
observations and experiments with 
several of the more important in
sects affecting truck crops and de
voted particular attention to the 
pea aphis, which is a destructive 
pest of field peas every year in 
that area. He found this year that 
the injury caused by the aphis was 
not very heavy during the early 
part of the season when the peas 
were bearing more abundantly 
and the growers were getting a 
high price for their product, but 
that the injury increased as the 
season advanced and became very 

heavy during the latter part of the fruiting period. Because of this 
correlation, the financial loss this particular year was not very great. 
Seasonal factors are impotant, however, in the activities of this in
sect, and it is possible that early season damage will be greater some 
years than was observed this particular season. 

During the past few years we have been greatly impressed with 
the large amount of injury which our corn crop suffers every year 
from insects. The bill bug, the bud worm, the corn-stalk borer, and 
other common insects of corn have become so abundant in certain 
sections that they are the limiting factor in corn production. We 
have organized a project on corn insects, and Mr. 0. L. Cartwright, 
a young man of excellent entomological training from Ohio State 

Fig. 16.- -Larvae starting to pupate 
at base of leaf. Pupal 
period nearly ended at 
upper end of leaf. 
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University, has been employed to prosecute this work, and has been 
stationed in Columbia, through cooperation with Dr. P. Luginbill, of 
the Federal Bureau of Entomology, who has his laboratories on the 
campus of the University of South Carolina. Mr. Cartwright found 
some fields in Lee County where 90 percent of the corn stalks were 
infested with the bill bug, and the loss due to this insect amounted 
to more than 50 percent of the normal production. We expect to 
continue this policy of assigning men to projects in the field where 
the pest to be studied is most active and feel that greatest good can 
be accomplished in this way. < 

Professor Franklin Sherman who came to us from North Caro
lina, and is the active head of the Entomological Research work, has 
already made some progress in organizing an entomological and 
zoological survey of the state. He feels that it is very necessary 
that we have a thorough knowledge of the insects prevalent in all 
the regions of the state as a background for our more intensive re
search work with the various pests. Professor Sherman states that 
the number of species of injurious insects is increasing. This is not 
only because new insect pests are being brought in but because 
species which were already present and only potentially destructive 
have become actively destructive to our crops. As examples may be 
mentioned the outbreak of worms in the soybean fields of lower 
South Carolina and the intensive outbreak of the green clover worm 
in the soybean fields of North Carolina. Farmers in North Carolina 
declared this to be a wholly new pest, but the survey records of the 
state show it to be long a resident there. It had been a potential 
enemy before but in 1919 it became an active one. We are very 
hopeful, therefore, that facilities will be available for extending 
survey work in this state, and that the scientists in this division may 
have an opportunity to collect all possible information on insects 
and insect activities in South Carolina. 

Owing to the absence of boll weevils in the Piedmont section in 
1925, this division was unable to make any progress with the re
search work along this line, and confined its activities on this 
project to cooperation with the Division of Boll Weevil Control at 
Florence. 

PLANT DISEASES 

Plant diseases, like insect pests, take a much larger toll of our 
crops each year than is commonly realized. The report of the Plant 
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Disease Survey of the United States Department of Agriculture, 
compiled in cooperation with this office, shows that the average loss 
caused by fungus and bacterial diseases in South Carolina amounts 
to $15,000,000 to $20,000,000 annually. This is twice the amount ap
propriated by our legislature for all purposes and is nearly three 
hundred times the amount appropriated annually for agricultural 
research work. These destructive diseases of plants, like the dis
eases of animals and of man, yield readily to scientific treatment 
when the causes are known and the habits and behavior of the 
organisms which cause them are understood. As a result of the re
search work of this experiment station, control measures have been 
devised for cotton anthracnose, angular leaf spot of cotton, cotton 
wilt, and other destructive diseases formerly causing from three to 
five million dollars loss each year in South Carolina alone. 

The pathological laboratories which provided facilities for this 
work were located in the Agricultural building, and when this 
building ivas destroyed by fire all the original records and data ac
cumulated over a period of years were lost and laboratory work had 
to be temporarily discontinued. The office and field phases of the 
work have been continued, however, and with the completion of the 
new building the laboratory hwestigation will be taken up again. 

Plant Disease Survey 

The annual plant disease survey, conducted in cooperation with 
the Bureau of Plant Industry, of the United States Department of 
Agriculture, has been carried out as usual. Our part consists in 
observing and reporting cases of plant disease in this state, and that 
of the national survey consists in correlating these reports with 
those from other states and making frequent reports back to us. 
We are thus enabled to keep in close touch with plant disease con
ditions over the country and to pass on to South Carolina farmers 
any information Avhich they desire along this line. 

Plant diseases within the state this year, owing to the very dry 
season in many parts, have been much less abundant than usual. 
Our individual records of diseases number 120, as against 220 for 
1924. This fact should not, of course, be interpreted in a quantita
tive sense, since the making of observations depends on several 
factors beyond our control in addition to the actual prevalence of 
the diseases; but there is no doubt that there has been a real reduc
tion in the amount of disease. HoAvever, this holds no reassurance 
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for the future, as a recurrence of normal weather will inevitably 
bring about the usual abundance of disease. 

In this connection, it is worth while mentioning that peach dis
eases, particularly brown rot and scab, and grape diseases, especial
ly black rot and mildew, were much less abundant than usual. 

The Ascochyta canker of cotton, noted in South Carolina for the 
first time in 1924, was again present in one or two places in spite of 
the dry weather. 

Cotton wilt continues to increase in prevalence in all sections of 
the state. It was formerly confined almost entirely to the sandy 
soils of the Coastal Plain, and many had the idea that it would do 
little damage in the heavier soils of the Piedmont. Its recent ad
vances prove this idea to be false, however. Piedmont farmers 
should take every precaution to prevent its introduction, and where 
it already occurs the wilt-resistant varieties should be planted. The 
Dixie Triumph variety developed by this station is one of the best 
wilt-resistant varieties and produced as good yields this year as did 
some of the best strains of Cleveland. 

Cotton anthracnose occurred in destructive abundance in some 
places in the state this year, where diseased seed were planted. 

A foot or stem blight of garden beans, due to a fungus known 
as Macrophoma phaseoli, which was found in this state two years 
ago, and for the first time in this country, was again present in con
siderable abundance in the northwest part of the state. As soon as 
the long continued dry weather began in earnest, however, it ceased 
to spread. This disease was probably present over a much more ex
tended area but was not found because we did not have opportunity 
to make extended search for it. It is probably present in some of 
the neighboring states, although thus far it has been reported only 
from South Carolina. 

A disease found this year for the first time in South Carolina is 
a mildew of crepe myrtle. It has been found only a few times in 
this country but is present in two or three states. As yet, it does 
not threaten to become very serious. 

Anthracnose of Cotton 

The work on anthracnose of cotton lias been published as Bulle
tin 222 of this station. There were some features of the work 
which we wish to follow up further, but the fire destroyed the 
samples of seed which we had in storage and thus, temporarily at 
least, terminated the work for us. Our results have verified the 
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earlier finding that infected seed become clean if stored long enough 
and have proved that the death of the fungus is due to something 
other than simple drying. They also show that delinting the seed 
with strong sulphuric acid is a valuable aid in reducing infection 
but that it will not eliminate it. 

A summary of Bulletin 222 follows. 
1. Cotton seed infected with the anthracnose fungus Colletotri-

chum gossipii becomes free of infection in storage. Under labora
tory conditions of storage this action proceeds very slowly until the 
seed become about a year old, when it becomes rapid. By the 
second spring after harvest the infection has practically disappeared. 

2. No ordinary method of heating or drying the seed prelimi
nary to storage seems to be of much value in destroying the infec
tion, either by reducing the fungus directly or by rendering its sub
sequent life shorter during storage of the seed. 

3. Delinting with sulphuric acid and sterilizing with mercuric 
chloride does help, however. Seed so treated have the initial in
fection cut down to a low figure, and that remaining in the seed 
seems to be eliminated a few months sooner than in untreated seed. 
It is probable that delinting alone would be sufficient for this 
purpose. 

4. Storing seed in a very moist atmosphere produced the most 
rapid reduction in anthracnose infection of any means tried but the 
seed quickly became musty and failed to germinate. 

5. Of the other methods of ordinary storage a location over a 
radiator seemed to be the most effective for control of the fungus, 
and storage out-of-doors but under a roof least effective. Storage 
in the open laboratory and in a 30-degree incubator (temperature 
irregular) seemed neither so good as the one nor so poor as the 
other. It is to be remembered, however, that the differences in the 
results from these methods of storage were small. 

6. Storage in a very dry atmosphere, e. g., in a dessicator over 
calcium chloride, greatly prolongs the life of the fungus whatever 
the preceding treatment of the seed. 

7. Storage in alternating very dry and very moist conditions 
seemed to induce a more rapid diminution of infection at first than 
is secured by ordinary laboratory storage; and there was little dam
age from mustiness; but the date of complete freedom from infec
tion came little or no sooner. 

8. Sunning the seed seemed to accelerate the death of the 
fungus somewhat but the results were so slow that the germination 
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of the seed was seriously impaired before results of practical value 
were secured. 

Bacterial Disease of Garden Peas 

The work on the bacterial dis
ease of garden peas has been con
tinued as indicated in last year's 
report. We have now decided 
that the organism causing it is not 
new to science, as we at first sus
pected, but has previously been 
described. It was described as the 
cause of a stem blight, however, 
whereas it came to our attention as 
the cause of a pod spot. Our 
studies now prove that it can in
fect either pods, leaves, or stems. 
Moreover, since first discovered in 
the state it has been serious for 
two consecutive seasons as the 
cause of a stem blight. The re
sults of our work to date have 
been incorporated in a paper 
which will appear soon in a tech
nical journal. 

Onion Disease 

The wild onion disease mentioned in last year's report has 
been kept under observation and a series of inoculations carried 
out. A peculiar development is that part of the diseased plants 
brought to the greenhouse and potted seem to have recovered. Pro
fessor Whetzeh of Cornell University, who is cooperating on this 
problem, and to whom some specimens were sent, reports the same 
behavior in plants which he transplanted to the greenhouse. Evi
dence to date indicate that while the disease is very destructive in 
the field it is slow in getting started. 

EXPERIMENTS WITH FRUITS AND VEGETABLES 

Fruits and vegetables, always important from the standpoint 
of the home orchard and garden, are assuming additional promi

Fig. 17.—Bacterial disease of Eng
lish peas. 
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nence in the agriculture of the state through the rapid development 
of commercial orchards and trucking areas in different sections of 
South Carolina. The areas planted to apples, peaches, and grapes, 
in the Piedmont section; peaches and dewberries, and asparagus in 
the Sand Hill section ; and lettuce, tomatoes, potatoes, spinach, and 
cabbage in the trucking areas along the coast, are rapidly increas
ing from year to year. 

The research work of the Horticultural Division of the Experi
ment Station is planned with a view of accumulating additional in
formation as to the best varieties to plant, the best fertilizer to use,, 
and the best cultural practices to follow in producing the largest, 
yields and most desirable quality of the great variety of fruit and 
vegetables that can be grown in this state. 

Cooperative Fertilizer Tests With Peaches 

The two cooperative experiments looking to a solution of the 
problems of fertilizing peaches have been continued. One of these 
experiments is located in Chesterfield County on the farm of Mr. 
W. M. McCoy, at McBee in the Sand Hills and another at Gramling 
in the Piedmont section. The trees in both experiments are now 
four years old. At McBee, one crop (1925) has been obtained; at 
Gramling, two crops (1924 and 1925) have been obtained, and yield 
records taken from four individual trees on each plot. 

At McBee the results of the 1925 crop show that an 8-8-4 ferti
lizer produced the largest number of peaches per tree, 314.2; and an 
8-0-4 fertilizer produced the smallest number per trees, 134.2. Check 
plots fertilized with an 8-4-4 fertilizer averaged 192.2 peaches per 
tree. 

At Gramling an 8-6-4 fertilizer averaged the largest number of 
peaches per tree for two years, 263.2; and no fertilizer, the lowest 
number, 116.1 peaches per tree. The average for the check plots 
fertilized with an 8-4-4 was 213.9 peaches per tree. 

Fertilizer has a marked effect on the time of ripening of 
peaches. At McBee on the plot fertilized with an 8-0-4 fertilizer, 
51.4 percent of the fruit was picked at the first picking, and 1.4 per
cent at the last two pickings, which were nine and ten days after the 
first picking. On the plot to which no fertilizer was applied, 39.5 
percent of the fruit was picked at the first picking, and all remain
ing fruit was picked at the second and third pickings, harvest being 
completed four and five days earlier than on the fertilized plots. 

At Gramling an 8-6-4 fertilizer produced the smallest number 
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of ripe peaches at the first two pickings—5.4 percent on an average 
of two years, and 37.9 percent at the last two pickings; while trees 
which had no fertilizer ripened 53.2 percent of their fruit at the 
first two pickings, and at the last two pickings only .25 of 1 percent 
was picked. 

At McBee plots on which a leguminus cover crop has been 
grown in summer and rye in winter, and an 8-4-4 fertilizer applied 
each year, the fruit ripened later than it did on other plots, because 
of the larger amount of nitrogen in the soil. On one such plot 5.4 
percent of the fruit was picked at the first picking, 35.3 percent at 
the second and third pickings, and 59.3 percent at the last two pick
ings, which were nine and ten days after the first picking. 

Increased amounts of fertilizer, from 1^ to 6 pounds per tree, 
produced an increased number of peaches per tree and also retarded 
the ripening of the fruit from 4 to 7 days, both at McBee and 
Gramling. 

At McBee a considerable amount of the fruit was more ripe than 
it should have been for shipping at the first picking, and only five 
pickings were made, while at Gramling six pickings were made in 
1924 and eight in 1925, and the fruit was in the best condition for 
shipping when picked each time. 

Variety test of Bunch Grapes 

Grapes are yearly becoming of more importance in the entire 
state, and in order to be in a position to advise our growers as to 

Fig. 18.—View of part of the experimental vineyards at 
Clemson College. 

# the best varieties to plant we are conducting a test with 125 va
rieties. Fifty-five of these have borne heavy crops for two years, 
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and the other seventy varieties will bear a heavy crop in 1926. Of 
the varieties that have fruited we can recommend Bailey, Extra, and 
Armalga as worthy of adding to the list of varieties now recom
mended. Bailey and Extra are black grapes and so far have proven 

more desirable than Concord. In the South Concord does not ripen 
evenly and many of the bunches are not compact. Both Bailey and 
Extra ripen evenly, the bunches are large, and the bunches of 
Extra are very compact. The berries of Bailey are somewhat larger 

Fig. 19.—Clusters and leaf of "Extra" grapes. 

Fig. 20.—Clusters and leaf of Armalga grapes. 
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than those of Extra. The bunches of both make a fine appearance*, 
and both hold up well in cold storage. Both varieties are juicy,, 
sweet and as good as Concord in flavor. 

Armalga is a white grape with large to medium-sized berries, 
and large compact bunches. The flesh is tender, juicy and sweets 
The skin is not astringent and these grapes may be eaten as are the-
California grapes. This variety is a hybrid of the vinifera and 
native species. All three of these varieties stand transportation 
well. 

Cooperative Fertilizer Experiments with Asparagus 

These tests are being conducted at Monetta, where asparagus is,. 
grown 011 a commercial scale. The growers cooperating are Messrs. 
B. R. Cfantt, J. E. Boatwright, and G. B. Cato. The soil on Mr. 
Gantt's place is a very deep poor sand. At Mr. Boatwright's place 
the soil is a sandy loam in good state of fertility, with a red clay 
subsoil from eight to eighteen inches below the surface. The soil 
011 Mr. Cato's place is about medium between the other two soils.. 
In January, 1924, when the experiments were started, the asparagus 
plantings were 1, 3, and 2 years old respectively, as the cooperators 
are listed above. Data have been secured two years from the two-
year-old and three-year-old plantings, and one year from the one-
year-old planting. This is not enough data to warrant making 
recommendations at this time, but some interesting and instructive 
results are being obtained. In this test the time of application is 
being determined as well as the best fertilizer. 

At Clemson College experiments are being conducted with 
kinds of fertilizers, time of application of fertilizers, spacing, va
rieties, and time of cutting asparagus. 

Fertilizer Tests With Irish Potatoes 

The spring Irish potato crop is one of the most important truck 
crops in this state. Heavy applications of fertilizer are required 
to produce maximum yields, one ton per acre being about the aver
age amount applied. This fact makes fertilizer problems of much 
importance in connection with this crop. 

These tests have been conducted three years at Clemson College 
and Summerville and four years at Florence. An average of the 
results at Clemson College shows that a 7-5-5 fertilizer at the rate 
of two tons per acre produced the largest yield of 66.4 barrels per 
acre on rather poor, sandy river bottom soil seldom subject to over
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flow. Three percent of nitrogen in a complete fertilizer gave nearly 
as good results as five percent or seven percent, due, no doubt, to 
the fact that cowpeas have followed potatoes on the plots for two 
years. Potash was of considerable value in this soil, the yield of 
potatoes increasing as the percentage of potash increased. The 
7-5-3, 7-5-5, 7-5-7, 7-5-9 formulas at the rate of one ton per acre pro
duced, over an average of three years, 52.3 barrels, 56.8 barrels, 58.7 
barrels, and 61.4 barrels per acre respectively. The average for the 
check plots which received one ton a 7-5-5 was 56.8 barrels. 

At Florence, over a period of four years, a 7-5-9 fertilizer pro
duced the highest average yield of 86.6 barrels per acre. The soil 
at this station is a fine sandy loam and much more fertile than the 
soil in which potatoes were planted at Clemson College. Here, too, 
potash was of much importance and increased the yield of potatoes 
as the potash content of the complete fertilizer was increased. 
Nitrogen was not a limiting factor as this soil seems fairly well sup
plied with it, and 3 percent of nitrogen in a complete fertilizer made 
a greater yield—80 barrels per acre—than 5 percent, which yielded 
75 barrels per acre, and nearly as much as a fertilizer containing 7 
percent of nitrogen, which yielded 83.3 barrels per acre. With the 
above yields a 7-3-5 would be more profitable than a 7-7-5, or a 7-5-5 
which was used as a check against the various other combinations. 

At Summerville the limiting element seems to be nitrogen. Here 
a 7-7-5 formula has produced the largest yield of 73.3 barrels per 
acre. The next highest yield of 68.2 barrels per acre was produced 
with a 7-5-5. 

These tests will be continued for at least two more years in 
order to obtain results that will be representative of the varied 
seasonal conditions that occur in this section. A progress report of 
these tests is now being prepared for publication. 

During the years 1923-1925 inclusive, a source-of-potash test 
on Irish potatoes was conducted on sandy river bottom soil at Clem
son College. This particular piece of land is seldom subject to over
flow, and the fertilizer test reported above indicates that the soil is 
deficient in potash. The three common sources of potash—muriate, 
sulphate, and kainit, were compared with a fourth plot to which no 
potash was applied. 

A three-year average shows that sulphate of potash made the 
highest yield of 52.6 barrels per acre, muriate of potash next with 
47 barrels, kainit 43.7 barrels, and no potash 35 barrels per acre. 
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Source of Seed Tests of Irish Potatoes 

This test was continued at all three stations in 1925. Seed from 
two additional sources was obtained, making a total of ten sources 
which we are now testing. This year's yields were low, because of 
the dry weather, but after being averaged with the previous 
three years' results the relative standing of the different sources is 
the same as reported last year. This test will be continued another 
year or two before final report is made on it. A progress report is 
now being prepared on this experiment. 

Certified Versus Non-Certified Seed Potatoes 

Few growers of Irish potatoes seem to realize the importance 
attached to the seed tubers. It is becoming more and more neces
sary, not only in the case of Irish potatoes, but for all crops, that we 
use seed free from disease, of high vitality and with ability to pro
duce a high yield. In many of the north-eastern and mid-western 
states growers' associations in cooperation with the agricultural col
leges are producing seed stock which are certified to be free from 
disease, pure-bred, and of high producing strains. These experi
ments test the value of such seed stock when compared with that 
purchased without regard to quality and trueness to type. 

These tests have been made over a period of four years in seven 
different counties; viz., Georgetown, Berkeley, Spartanburg, Charles
ton, Colleton, Hampton, and Sumter. Twelve experiments have 
been completed, in ten of which the certified seed produced greater 
yields while in two experiments the non-certified seed made greater 
yields. 

The average yield of certified seed in all the experiments was 
57.1 barrels per acre, and that of non-certified seed 49.9 barrels per 
acre, making a difference in favor of certified seed of 7.2 barrels per 
acre. 

The greatest difference in yield of the certified over the non-
certified was made in Colleton County in 1924, and was 26.5 barrels 
per acre. These experiments have been made during wet, dry, and 
favorable seasons for growing potatoes, and in all these seasons the 
certified seed gave best results. A bulletin giving the results of the 
entire four years' experimental work is now being prepared for dis
tribution. 
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Miscellaneous Horticultural Experiments 

Variety tests of apples, peaches, strawberries, and a number of 
vegetables are being continued. We try to obtain all new varieties 
•of fruits and vegetables as soon as they are listed by nurseries, 
•seedsmen, and individuals who make specialties of breeding new 
strains. We are making an effort to obtain a peach that will ripen 
seven to ten days after the Elberta and that can be grown in a com
mercial way. To this end we are testing as many varieties as we 
can obtain that ripen after the standard commercial varieties. At 
the present time we have sixty-five varieties of peaches. We also 
have at the station grounds a number of peach varieties obtained 
from foreign countries which may become adapted to our state. 

We are testing a number of varieties of dewberries, raspberries, 
•and blackberries. At present the Van Eleet raspberry and the 
Young dewberry are giving good results. Both are vigorous growers, 
disease resistant and prolific. 

By cooperating with the Office of Foreign Seed and Plant In
troduction of the United States Department of Agriculture, w,e each 
year receive varieties of foreign fruits, vegetables, and ornamental 
plants. A plot of ground is set aside for testing these new importa
tions, and when a desirable variety is found it is propagated and dis
tributed for further tests in different parts of the state. 

EXPERIMENTS WITH LIVESTOCK 

The utilization of home-grown feeds by home-grown livestock 
is becoming a popular slogan in the live-at-home program of the 
Southern farmer. Our most successful farmers are not only looking 
to the production of meat for their own needs, but are utilizing cat
tle, sheep and hogs to realize 011 their pastures to the maximum and 
consume the surplus roughage and grain produced on the farm. This 
makes for a better community program, because it helps supply the 
local demand for meat, thus furnishing the consumer a better 
product at a lower cost, and saves to the farmer and the consumer 
the heavy transportation charges on this class of food. 

Inflated prices during the World War, followed by over-pro
duction in the West, gave our livestock program a setback, but 
prices are more stabilized now and the future for livestock produc
tion in the South is more promising. The plowing up of large areas 
of range land and the conversion of hog farms in the South-west into 
cotton farms will probably decrease production to the point where 
prices may go still higher. The great increase in acreage planted 
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to cotton in Texas, Arkansas and Oklahoma is also likely to result 
in over-production, and a lower price of cotton, our principal cash 
crop, so that it will probably be well for us to increase our livestock 
activities if we are to continue to utilize all of our lands and main
tain a well-rounded system of agriculture. 

The livestock program of this station is based 011: 

1. The economical production of feeds; 
2. The economical utilization of these feeds; 
3. The breeding of animals which are best adapted to our 

section. 
Each year more acreage is being devoted to feed crops, particu

larly for hogs. Permanent pastures are also being improved and 
farmers in general are manifesting more interest in animal produc
tion. This is true of swine, and particularly of sheep. During the 
past two years there has been a great increase in the sheep industry 
in this state, and there is more profit in growing sheep now than any 
other class of livestock. 

There are many new feeds coming on the market, some of which 
are of such practical importance as to entitle them to careful trials 
from the experiemnt stations. Some such feeds are peanut meal, 
soybean meal, peanut feed, and velvet beans in their various forms. 
There are also many unsolved problems as to the influence of feeds 
such as soybeans and velvet beans on the quality of meat. 

The station is solving these problems as rapidly as time and 
funds will permit. Owing to the dry weather, the forage crop Avork 
for the year 1925 has been greatly hampered. The soybeans in most 
cases made very unsatisfactory yields. The station at present has 
about4 thirty acres in one-acre lots which are being used in forage 
tests and hogging off experiments, and much valuable information is 
gradually being accumulated from these. 

Soybean and Peanut Forage for Hogs 

During the fall of 1924 a test was conducted to determine the 
value of soybean and peanut forage for hogs. Thirty-five pigs were 
divided into three lots and fed as follows: lot 1, corn and tankage in 
dry lot; lot 2, mature soybean forage plus 2 percent corn ration; 
and lot 3, mature peanut forage plus 2 percent corn ration. After 
the grazing period of 56 days, the hogs on soybeans were finished on 
corn and tankage. During the grazing period the pigs in dry lot 
011 corn and tankage gained 1.41 pounds' per pig per day and cost 
$10.02 per 100 pounds of gain. The pigs on soybean forage and a 
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limited corn ration gained 1.47 pounds per pig per day, and cost 
4)5.73 p er 100 pounds of gain. The pigs on peanut forage and a 
limited corn ration gained 1.62 pounds per pig per day and cost 
4)6.11 per 100 pounds of gain. 

Throughout the entire test, including both the grazing and 
finishing periods, the pigs on corn and tankage gained 1.49 pounds 
per pig per day and cost $10.78 per 100 pounds of gain, while the 
pigs on soybean forage gained 1.65 pounds per pig per day and cost 
$9.57 per 100 pounds of gain. 

At intervals of twenty-eight days each after the close of the 
grazing period on soybeans, three shipments of five hogs each were 
made to Beltsville, Maryland. These hogs were slaughtered and 
tested under Government supervision for firmness of fat. From the 
first shipment one hog killed hard and four medium hard. In the 
next shipment one hog tested hard, two medium hard, and two 
medium soft. In the last shipment, after eighty-four days on the 
hardening ration of corn and tankage, three hogs tested medium 
hard and one medium soft. This soft pork investigation is being 
continued in cooperation with the United States Department of 
Agriculture and several state experiment stations. In a similar test 
reported in our last annual report, the hogs in dry lot cost $9.86 per 
100 pounds of gain, while those on soybean forage for a part of the 
period cost $7.47 per 100 pounds of gain. 

Fig. 21.—Planting soybeans for hog feeding experiments. 

Velvet beans for hogs 

The third test to determine the best method of feeding whole 
velvet beans in pods to hogs was conducted at Clemson College in 
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1925. Forty hogs averaging 115 pounds were divided into four lots 
and fed as follows: lot 1, corn and tankage in dry lot; lot 2, corn 
and dry velvet beans in dry lot; lot 3, corn and soaked velvet beans 
in dry lot; and lot 4, velvet beans alone, hogged down in field. Lot 
1, on corn and tankage, gained 2.37 pounds per pig per day and cost 
$9.51 per 100 pounds of gain. Lot 2, on shelled corn and dry velvet 
beans, gained 1.81 pounds per pig per day and cost $11.04 per 100 
pounds of gain. Lot 3, on shelled corn and soaked velvet beans 
gained 1.67 pounds per pig daily, and cost $11.06 per 100 pounds of 
gain. Lot 4, on velvet beans alone hogged down in field, gained .66 
pounds per pig per day and cost $8.26 per 100 pounds of gain. 

Protein Supplements to Corn for Hogs 

The tests comparing various protein-rich feeds from plant and 
animal sources were repeated this year. Tankage and fish meal 
(animal proteins) have given good results as supplements to corn, 
but these feeds are usually scarce or high in price. This test was 
conducted to determine whether or not the cost of producing pork 
can be reduced by the use of common vegetable proteins such as 
soybean meal, peanut meal, and peanut feed when used as the sole 
supplement to corn or in combinations with the high-priced animal 
proteins. Sixty-five pigs averaging 63 pounds were divided into 
seven lots and the following table gives the results secured: 

Ration Average daily Cost of 100 
gain pounds gain 

Lot 1, corn and tankage 1.60 $11.00 
Lot 2, corn and fish meal 1.88 10.61 
Lot 3, corn and soybean meal 1.41 10.93 
Lot 4, corn and peanut meal 1.20 12.07 
Lot 5, corn and peanut feed 1.44 10.51 
Lot 6, corn, soybean meal, and fish meal 1.91 9.82 
Lot 7, corn, peanut feed, and fish meal 1.88 10.35 

A combination of soybean meal and fish meal in equal parts, 
when added to corn in sufficient amounts to balance the ration, gave 
the best returns. Pigs receiving this ration not only made the most 
rapid gains but also the most economical gains. A combination of 
peanut feed and fish meal with corn, ranked second. In all cases 
where a combination of plant and animal protein was used, the 
gains were more rapid and economical than where either tankage or 
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fish meal supplied all of the protein. These results check very close
ly with a similar test reported in our last annual report. 

Fig. 22.—Pigs on shelled corn and tankage gained 1.41 pounds per 
pig per day and cost $10.02 per 100 pounds of gain. 

Hogging- Down Forage Crops at the Pee Dee Station 

At the Pee Dee Station the tests with hogging down various 
forage crops were repeated this year. Thirty hogs were divided 
into three lots and used in three series of tests—one following after 
the hogs had consumed the forage in the previous tests. This en
abled us to extend our grazing, over a longer period of time by 
using early-maturing and late-maturing crops. In the first series, 
corn and tankage in dry lot; peanuts hogged down; and peanuts 
hogged down plus 2 percent corn ration, were compared as to their 
relative values. In the second series comparisons were made -with 
corn and tankage in dry lot; sweet potatoes hogged down plus tank
age ; and soybeans hogged down plus two percent corn ration. The 
third series consisted of comparisons of corn and tankage in dry 
lot; corn and velvet beans hogged down plus tankage; and corn and 
velvet beans hogged down. 

In the first series, peanut forage plus a limited corn ration pro
duced the fastest gains, but peanut forage alone produced some
what cheaper gains. In the second series the pigs on soybeans plus 
two percent corn ration produced not only the fastest but also the 
cheapest gains. In the third series hogging down corn and velvet 
beans reduced the cost of producing pork, and the addition of a 
limited amount of tankage increased the cost in this test. 



THIRTY-EIGHTH ANNUAL REPORT 6 7 

Velvet Beans and Cottonseed Meal for Fattening- Calves 

The test comparing whole velvet beans in pod and cottonseed 
meal as a protein supplement for fattening calves was repeated this 
year. Purebred Hereford calves from the college herd averaging 
400 pounds each were divided into two lots and fed for seventy 
days. The calves on shelled corn, oats, cottonseed meal, and corn 
silage gained 2.07 pounds daily at a cost of $9.67 per 100 pounds, 
while those on shelled corn, oats, whole velvet beans in pod, and 
corn silage gained 2.04 pounds daily at a cost of $8.50 per 100 
pounds of gain. In observations during the trial it was noted that 
the calves receiving whole velvet beans had heartier appetites than 
those receiving cottonseed meal. The calves on velvet beans also 
showed sleeker coats. From this and the previous trial, it appears 
that whole velvet beans are slightly superior to cottonseed meal as 
a protein supplement in rations for calves. 

Wintering Beef Cattle at the Coast Station 

The test to determine the cost of maintaining beef cattle during 
the winter was repeated at the Coast Station this year. This test 
was similar to the one last year, except that crab grass hay was 
added to the ration. The purebred Aberdeen-Angus herd was used 
in this test and was carried on pasture until December 3. From De
cember 3 to February 26 the breeding herd was divided into three 
lots—aged cows, two-year old heifers, and one-year old heifers—and 
was fed cottonseed meal, crab grass hay and sorghum silage. The 
average daily gain was .60 pounds for the aged cows, .55 pounds for 
the two-year-old heifers, and .54 pounds for the yearling heifers. 

Fig. 23.—Part of beef cattle herd at Coast Station grazing on carpet 
grass and lespedeza pasture, 1924. 
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The total feed cost per animal for the winter was $15.50 for the 
mature cows, $12.38 for the two-year-old heifers, and $9.98 for the 
one-year-old heifers. 

Rations for Fattening Lambs 

Considerable work has been done in the Western and Central 
states in feeding lambs, where corn, barley, or some of the grain 
sorghums make up the bulk of the ration. Very little work has 
been done in the South, where protein-rich feeds are relatively cheap 
compared with the grains. With beef cattle, velvet beans or cotton
seed meal with corn silage gives us our most economical gains and 
this test was planned to compare some of our protein-rich feeds for 
fattening lambs. Seventy-five native lambs purchased from the 
Coastal Plain section of the state were divided into five lots of fif
teen each and fed as follows: 

Lot 1, whole velvet beans in pod, mixed soybean and grass hay and 
corn silage. 

Lot 2, cottonseed meal, mixed soybean and grass hay, and corn 
silage. 

Lot 3, soybean meal, mixed soybean and grass hay, and corn silage. 
Lot 4, peanut feed, mixed soybean and grass hay, and corn silage. 
Lot 5, shelled corn, cottonseed meal, mixed soybean and grass hay, 

and corn silage. 

The lambs receiving shelled corn and cottonseed meal made the 
fastest gains, followed by those receiving soybean meal, but the 
most economical gains were made by the lambs on cottonseed meal, 
with velvet beans second. The rate of gain throughout the test was 
very slow, probably due to the poor quality of lambs, and it would 
appear from the results that our native scrub lambs do not make 
very good feeders. 

Berkshire Breeding Herd 

In addition to the experimental work with feeds for different 
classes of livestock, the Animal Husbandry Division has for the past 
few years been conducting breeding experiments with hogs. As a 
result of these experiments the question, "Can good hogs be pro
duced in South Carolina?" was answered in the affirmative by the 
showing of our herd of Berkshires. This herd was produced at 
Clemson College from one boar and one sow, purchased in 1922 
from Parker Brothers, Niles, Michigan. 
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The show herd consisting of 27 animals was on the show circuit 
for four weeks and is believed to have competed with the best Berk-
shires from every section of the United States. 

Fig. 24.—Reserve grand champion boar a t National Swine Show, 1925, 
owned and bred by Clemson College. 

The herd was first shown at the National Swine Show, Peoria, 
111., during the week of September 28 to October 3. At this show 
the herd was awarded: Reserve grand champion boar, senior and 
grand champion sow; third aged boar; first, second, and fifth junior 
yeabling boar; first, second, fourth, fifth, and sixth senior boar pig; 
second junior boar pig; first, fourth and eighth aged sow; first, 
second, and third junior yearling sow; sixth, seventh, and eighth 
senior sow pig; first, third, fourth, seventh and eighth junior sow 
pig; second, fourth, fifth, and sixth get of sire; second third, fourth, 
and fifth produce of dam; first and fourth old herd; third and 
fourth young herd. 

This herd won more prizes than any other herd of any breed at 
the National Swine show. It was also a unique showing in that it 
was the first herd of merit to be the product of a single boar and a 
single sow. 
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Fig. 2.5.—Grand C hampion sow at National S wine Show, 1925, own ed 
and bred by Clemson College. 

The next show on the circuit made by the herd was the South
eastern Fair, Atlanta, Georgia. The winnings at this show were: 
First aged boar; first and second junior yearling boar; first and 
second senior boar pig; first and second junior boar pig; first and 
second aged sow; first and second junior yearling sow; first and 
second senior sow pig; first and second junior sow pig; first and 
second aged herd; first and second breeder's aged herd; first and 
second young herd; first and second breeder's young herd; first and 
second get of sire; first and second produce of sow ; senior champion 
boar; junior champion boar; senior champion sow; junior champion 
sow; grand champion boar; grand champion sow. We were limited 
in the number of prizes at the Southeastern Fair, because of a ruling 
which limits each herd to two entries in any particular class. 

At the South Carolina State Fair the awards were as follows: 
Second aged boar; first junior yearling boar; first, second, and 
fourth senior boar pig; second and fourth junior boar pig; first and 
second aged sow; first, second, and third junior yearling sow; 
second, third, and fourth junior sow pig; first and third get of sire; 
first and third produce of dam; first and second breeder's young 
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herd; first and third exhibitor's herd; senior champion boar; senior 
champion sow; grand champion boar; grand champion sow. 

At the South Carolina State Pair the herd had the same compe
tition as at the National Swine Show in the Sycamore Farms Herd, 
from Doug^lasville, Pennsylvania. 

At the South Carolina State Fair our herd was also awarded the 
silver trophy given by the Southern Berkshire Congress to the best 
herd of Berkshires bred and shown by exhibitor. 

At the Southern Berkshire Congress, at Pinehurst, North Caro
lina, the awards were as follows : Reserve grand champion boar; re
serve senior champion boar; reserve junior champion boar; senior 
champion sow; grand champion sow; reserve senior champion sow; 
reserve grand champion sow; first aged boar; second junior yearling 
boar; first, second, third, and fourth senior boar pig; second and 
fourth junior boar pig; first and fourth aged sow; first, second and 
third junior yearling sow; fifth, seventh, and eighth senior sow pig; 
first, third, and fourth junior sow pig; first and second aged herd; 
first and second breeder's aged herd; second and third young herd; 
first and second breeder's young herd; first, third, fourth and fifth 
get of sire; first, third, fourth, and fifth produce of dam; also first 
place 011 a s pecial prize offered for the best spring litter of six pigs. 

The awards at the shows and fairs speak for themselves. Side
line comments are just as commendatory. Professor Coffey, of the 
Ohio State University, said that the reserve grand champion boar 
and the grand champion sow were the best individuals of the breed 
that he had ever seen. Professor Smith, of Purdue University, said 
that the sow was the greatest of the breed. W. N. Lovejoy, Berk
shire breeder of Illinois, said the boar was a real find. Professor 
McLeod, of the University of Tennessee, who judged at the South 
Carolina State Fair, said that the boar was the best individual of 
the breed he has ever seen. Similar comments may be multiplied 
but they only corroborate the above statements. 

This herd was grown and developed under typical South Caro
lina conditions. A balanced grain ration was fed at all times but 
adaptable growing crops and pastures such as young rye, oats, rape, 
soybeans, alfalfa, Bermuda grass, were provided for the herd the 
year round, from which a liberal portion of the feed came. Fresh 
water and a simple mineral mixture completed the menu. The 
above feeds, plenty of range for exercise, and an abundance of sun
shine produced the results, which certainly prove that the best in 
hogs can be produced in South Carolina. * 
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EXPERIMENTS WITH DAIRY CATTLE 

Dairying continues to take first place in our 'livestock develop
ment. This is as it should be* because we are still far short of pro
ducing sufficient dairy products to meet the local needs. South 
Carolina continues to import about $10,000,000 worth of dairy 
products annually. If we are to develop a well-rounded agriculture 
and produce sufficient milk and butter to meet our needs, we must 
increase our total productions by about one hundred percent. 

The research work of the Dairy Division of the Experiment 
Station continues to center around economical production. The 
factors which influence profitable production are: (1) the animal; 
(2) the feed; and (3) the environment. Our experiments deal large
ly with methods of breeding and feeding dairy animals, and prog
ress is being made along both of these lines. 

Advanced Registry Testing 

The official testing of dairy cattle is one of the most important 
projects 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 herd at Clemson College, and of individuals 
in the herds of some of the most progressive dairymen of the state. 
All of this work is supervised and managed from Clemson College, 

Fig. 26.—Jersey cows being given yearly records. 

and all of the records are certified to by the Chief of the Dairy Di
vision of the Experiment Station. The actual testing of the herds 
in the state is done by men employed by this office for the various 
cattle clubs and is paid for by the owners of the herds tested. This 
Work has been carried on in nineteen herds in the state this year. 
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Several outstanding records have been made in the state this 
year. The most important record was the World's Senior two-year-
old Jersey record of 13,303 pounds of milk and 850.81 pounds of 
butterfat in one year in AA class, made by Sensation's Mikado's. 

Fig. 27.—Sensation's Mikado's Millie 568901, world's senior two-year-old' 
champion Jersey cow. 

Millie, owned by Mr. Fred H. Young, of Timmonsville. This record 
Avas the first world's record ever made by a Southern cow, it was the 
first Medal of Merit record ever made by a two-year-old Jersey, and 
the third 1000-pound butter record made in South Carolina. The 
fourth 1000-pound butter record by a Holstein was completed this 
year by Minkato Stella Ormsby Bess, owned by Mr. V. M. Mont
gomery, of Spartanburg. This record, 27,219.5 pounds of milk, and 
860.58 pounds of butterfat, was made as a Senior four-year-old. This, 
is the largest milk record ever made in the state by any cow. 

The thirty-nine Guernsey records completed this year have the-
same average as last year, of 502 pounds of butterfat and the same-
number of records Avere made. However, this year twenty-five of 
the total number Avere made by two-year-olds, while last year only-
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thirteen, or about half as many as this year, were made by two-year-
old cows. 

The eleven Jersey records showed an average of 561.27 pounds 
of butterfat, as against ten records with an average of 512.93 
pounds of butterfat last year. In this case also there was a larger 
percentage of two-year-old records. 

The eighteen Holstein records averaged 560.53 pounds of butter
fat, as against nine records last year averaging 647.13 pounds. In 
this case eleven of the eighteen records were made by two-year-olds, 
while last year only two of the nine were by two-year-olds. 

The records on all breeds, sixty-eight in number, average 
11318.8 pounds of milk and 527.36 pounds of butterfat. Consider
ing that forty, or two-thirds of all records, were made by two-year-
olds, this is a very remarkable showing. A two-year-old record is 
considered about seventy percent of a mature record. 

Average yearly butterfat production of all Advanced Registry 
and Register of Merit records completed under the supervision of 
the Dairy Division is shown in the following table: 

Average Yearly Butterfat Production 

Age of cow when 166 123 86 
test started Guernseys Holsteins Jerseys 

Yrs. lbs. lbs. lbs. 
Over 5 508.24 600.49 529.41 
4| - 5 538.89 542.83 478.41 
4 - 4| 496.46 622.01 
3£ - 4 501.20 570.15 435.83 

CO 1 

CO 453.12 479.76 393.00 

CO 1 

<M
 404.18 509.85 444.33 

2 - 2| 451.52 464.13 736.58 
Average 475.68 539.55 455.65 
Average of al'l 375 official records—492.03 pounds. 

The average production for all cows in the state is about 105.7 
pounds of butterfat. The influence of the good records of the pure
bred cows is sure to be shown in the increased production of the 
average cow as the bulls from the good record cows are used more 
extensively in the state. These records have given South Carolina 
dairy cattle a high rating as compared with other Southern states. 
Although it is estimated that at present 2500 purebred dairy bulls 
are needed in the state to replace scrubs now in use, the bulls from 
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these record cows will furnish a supply equal to the demand until 
the farmers can be educated to the importance of using only well 
selected, purebred bulls from tested ancestry. 

In order to add interest to this test work, a list of all cows 
which make over fifty pounds of butterfat in the monthly test period 
is published each month. This list gives the name of the cow, her 
record for the month, her age, and her owner's name and address. 

In the experiment station herd here at Clemson College we con
tinue to put each two-year-old heifer on test with her first calf as a 
means of developing them and in order to get accurate data for our 
breeding experiments. Eight Holsteins, four Jerseys, and four 
Guernseys completed yearly records in the herd here during the year 
and a total of twenty-one cows are on test in the herd at this time. 

A tuberculin test of our herd made by the State Veterinarian in 
September, 19*25, shows all animals free from tuberculosis. Blood 
tests made for contagious abortion showed only one yearling heifer-
positive and all others negative. This indicates that the present 
method of isolating the infected animals is proving effective in keep
ing this troublesome disease in check. 

Breeding Dairy Cattle 

We are continuing our inbreeding, line-breeding, and outcross
ing 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 line. It takes some years, of course, to 
secure definite results with a breeding project with cattle, but it is 
an important line of work and can be handled satisfactorily only by 
research and educational institutions that maintain definite policies 
over a long period of years. 

Six daughters of the Holstein bull Sarcastic Hero Lad have com
pleted yearly records and six others are now on test. In every case 
but one, where the daughters of this bull out of tested dams have 
completed records, the daughters show an increase in production 
over their dams. We now have twenty-five daughters of Sarcastic 
Hero Lad, and four of them have been inbred. 

THE COAST EXPERIMENT STATION 

Through the cooperative efforts of the South Carolina Agricul
tural Society, of Charleston, the Clemson Coast Experiment Station 
was established by Clemson College, in 1905, at Hampton Park, near-



76 SOUTH CAROLINA EXPERIMENT STATION 

where the new Citadel stands. Many small plat experiments with 
varieties and fertilizers were conducted at this place for several 
years, until 1907, when the need for a larger area of land more typi
cal of the cut-over lands of the lower Coastal Plain caused the Col
lege and the Society to look around for another site for experiments 
with field crops, truck crops and fruits. The Southern Railway of
fered to donate to Oiemson College 300 acres of cut-over pine land 
at a point on their lines 24 miles west of Charleston and 3 miles west 
of Summerville for experimental and demonstration purposes. The 
offer wras accepted. 

A large part of this tract was low and at times covered with 
water, but through cooperation with the United States Department 
of Agriculture a very complete drainage system Avas installed and a 
part of the land cleared and brought under cultivation. Since 1908, 
experimental work with field crops, vegetables, fruit, and livestock 
have been under way, and much valuable information has been se
cured and published in our annual reports and other publications 
for the benefit of the people in this section of the state. At no time 
has the station enjoyed adequate support for the large problems 
confronting the workers, but we have used the facilities at our com
mand for increasing the area under cultivation and for building a 
plant for research work. 

As the work progressed, it became evident that much of the cut-
over pine lands of the area would not be needed for cultivation for a 
long time to come; so interest has centered in forestry experiments 
and experiments with pastures and beef cattle. Three hundred 
acres of additional land were purchased from the Southern Railway 
in 1921 and larger and more comprehensive experiments with beef 
cattle were started. These are now yielding extremely valuable re
sults. A part of the better drained land formerly in pasture has 
been cleared during the past year and is being prepared for experi
ments with fertilizer and crop rotations. This station is now fairly 
well equipped and with slightly increased support will be in a po
sition to undertake a greatly increased amount of thorough research 
work with field crops and truck crops. 

Forestry Experiments 

If we were to make comparisons of the most important agri
cultural and economic problems in South Carolina at the present 
time, Ave Avoul d say that the protection and reforestation of our cut-
over and AA-aste la nds in South Carolina is one of the most important 
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questions confronting our people. Of the eleven to twelve million 
acres of land in South Carolina which are not utilized for other 
purposes and which ought to be growing trees, not more than a 
third is in forests. In the large majority of cases, these forests are 
receiving no particular attention with a view of making them pro
duce 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 20 to 25 years. 

Fig. 28.—Trees forty-five years old killed by recent fire, McCormick 
County. Loss $10 to $50 pe r acre. 

The big problem from the forestry standpoint is the refor
estation of the cut-over and abandoned lands. This is a comparative
ly 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 forest fires burn on an 
average 50 percent of our cut-over and wood lands every year, and 
for 1925 this figure has been set at 90 percent. The annual loss to 
timber and growing trees alone probably exceeds a 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. 

During the past 14 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 studies of methods of 
seeding our common species of pine, and have introduced several 
species Avhich are not native to this section. This work has been 
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Fig. 30.—Same spot as Fig. 29 a fter 12 y ears of protection from fire. 
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conducted in cooperation with the Forestry Service of the United 
States Department of Agriculture, and is now producing results 
which are of great value in making recommendations as to reforest
ing these waste lands. Last winter members of the South Carolina 
Forestry Association visited the Coast Station after their annual 
meeting in Columbia especially to see these experiments. 

Many of the pines being grown from seed develop much more 
rapidly than one realizes. The slash pine planted about eight years 
ago are now over twenty ;feet tall and five inches in diameter. This 
valuable specimen of pine is now being planted in large areas 
throughout the lower South and is being tested out in an experi
mental way in the Piedmont sections of some states. A few seed
lings planted at Clemson College are doing well and seemed to stand 
the excessive drouth of 1925 better than seedlings of long-leaf and 
short-leaf pine. The slash pines not only grow more rapidly than 
the other pines, but will make just as good lumber and more turpen-

Fig. 31.—Forest tract, Coast Experiment Station, Summerville, long-
leaf pine 13 years f rom seed. 

tine than the long-leaf pine. The long-leaf pines planted thirteen 
years ago have done well, but are only about as large now as the 
slash pine planted eight years ago. The loblolly, another species of 
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pine common to this region, grows faster than the long-leaf, but not 
.as rapidly as the slash. 

Fig. 32.—Forest tract, Coast Experiment Station, Summerville, 
slash pine 8 years from seed. 

We are also making studies of the natural reproduction of the 
long-leaf and 'loblolly pines, and are studying the influence of burn
ing upon natural reproductions and rapidity of growth of these 
pines. Where the land is burned over every year, Ave ge t no repro
duction at all with any of the species except the long-leaf pine. Only 
a few scattering individuals of this species survive the fires, and 
these grow very slowly and seldom develop into good \rigorous trees. 
Where the fires are kept out, all three of the species of pine com
mon to this section reseed themselves abundantly and grow off rapid
ly. In fact, some of our pastures, where we have kept out fires for 
6 or 8 years, have grown up to such thick stands of pines that the 
grass has been entirely shaded out. 



THIRTY-EIGHTH ANNUAL REPORT 81 

Pasture Development 

As pointed out in our last annual report, we believe that the 
cut-over land of this section of the state can be used profitably in 
the production of beef cattle. We have found, however, that the 
native grass will not stand close grazing and will not carry a suf
ficient number of cattle to enable the industry to develop as it 
should. On the other hand some of the grasses which are being in
troduced are very encouraging. We are testing out different 
methods and the time of seeding carpet grass and lespedeza. We 
have tried different methods of preparing the land for seeding as 
well as seeding without any preparation. Our experience so far in
dicates that it is best to give the land some kind of preparation. 
Disking with a large tractor disk has proven economical and practi
cal in areas where the ground oaks and gallberries are not too 
numerous. Where the underbrush is thick, we have secured best 
results by going in and grubbing up the small oaks and ga'llbcrry 
bushes and plowing and harrowing the land thoroughly before seed
ing. 

However, some good pastures have been prepared by burning 
off the native grasses and rubbish and sowing the seed in the spring 
and then grazing the area closely to keep down the native grasses. 
In such cases we have usually gone in later and removed the stumps 
and grubbed up pastures and kept down weeds. An application of 
about 100 pounds of nitrate of soda per acre has proved very bene
ficial on these areas. This enables the grass to get a much quicker 
start in these poor lands. 

We now have about 70 acres seeded to carpet grass and 20 acres 
to other grasses which are being tested. Yasey grass and Dallis 
grass as well as several other species of Paspalum are giving indi
cations of making good pastures in tests on some of these small ex
perimental areas. In one 50-acre pasture seeded to carpet grass we 
have kept cattle grazing all summer and the native grasses have 
about been killed out without any apparent injury to the carpet 
grass. Where it is necessary to practice especially close grazing in 
order to give carpet grass a start, we have had to feed the herd a 
small amount of cottonseed meal daily in order to keep the breeders 
in good, thrifty condition. After the carpet grass is well establish
ed, it crowds out other grasses and it is not necessary to graze it so 
closely. 
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Beef Cattle 

The purebred herd of Aberdeen-Angus cattle referred to in our 
previous report is being continued and increased. The cattle are 
utilized for the grazing tests during the summer and for feeding and 
wintering tests during the winter. This breed seems well adapted 
to the conditions prevailing in the Coastal Plains, and we feel that 
satisfactory results are being obtained. A wintering test similar to 
the one reported in the last annual report was conducted during the 
winter of 1924, and the results were somewhat similar. The average 
daily gains for the aged cows was .6 pounds, for the two-year-old 
heifers .55 pounds, and .54 pounds for the yearling heifers. The 
total feed cost per animal for the wintering period, which extended 
from December 3 to February 20, was $15.50 for the mature cows, 
$12.38 for the two-year-old heifers, and $9.98 for the one-year-old 
heifers. The ration used was sorghum silage, crab grass hay, and 
cottonseed meal, and the feeds consumed were figured at retail 
market prices. 

Field Crops 

Except for the drouth in the early spring, which made it diffi
cult to obtain a stand of some crops, the season at this station was 
favorable for growth of cotton and corn. The cotton crop was the 
oest produced in several years, Twenty-two bales having been pro
duced on a little less than twenty-four acres. The spacing test with 
cotton was especially good this year, a perfect stand having been 
obtained and good growth conditions obtaining throughout the 
season. Rows were spaced 3 feet, 3| feet, 4 feet, 4^ feet, and 5 feet 
apart, and the plants were spaced different distances in the drill 
varying from no thinning at all to one plant every 24 inches. The 
season was ideal for cotton until about July 1, when the summer 
drouth began and all of the plants shed heavily. Under these con
ditions one stalk every ten inches in rows 3£ feet apart gave the 
highest yield. Where the stalks were farther apart in the row and 
the rows farther apart, the yields were progressively lower. 

The variety test with c ;tton including 16 varieties was also 
very good. The yields of seed cotton per acre varied from 1035 
pounds in the case of King to 1613 pounds produced by Woolsey's 
Cleveland. Dixie Triumph and Lightning Express came next to 
Cleveland with 1552 pounds. Lightning Express made the highest 
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yield at the first picking, and J. E. Wannamaker's Cleveland came 
second. 

Twelve acres of cotton were devoted to experiments in poison
ing the boll weevil. Early applications were made on some plots at 
about the time squares began to form, some plots were dusted with 
calcium arsenate after 10 percent of the squares were infested, and 
other plots were left unpoisoned as checks. An outbreak of red 
spider, and later an epidemic of leaf lice, interfered to some extent 
with the experiment, and the heavy shedding during July, which 
caused all of the squares and young bolls to shed off, resulted in 
only small gains from poison. The red spider outbreak, which had 
gained some headway before sulphur dust could be procured, was 
completely controlled by an application of sulphur dust put 011 with 
the Niagara dusting machine. The leaf lice were also controlled 
with nicotine dust after suitable material had been obtained for 
making this. 

The corn variety test consisting of 9 varieties was continued 
and a uniformly good crop produced. The yields are not yet avail
able. The fertilizer and rotation studies and tests with winter cover-
crops and summer legumes were also continued and satisfactory re
sults obtained. 

The varieties of upland rice which have been grown at this 
station were continued, but the exceedingly dry weather during 
July and August kept them from maturing. Two strains have stood 
out as better than the others during the past few years. We plan-

Fig. 33.—Cover crop test, Coast Station, 1925, showing growth of 
* vetch on limed half of plots. 



84 SOUTH CAROLINA EXPERIMENT STATION 

Fig. 34.—Cover crop test, Coast Station, 1925, showing inferior 
growth of vetch or rye and vetch, plot unlimed. 

ned to grow sufficient quantity of these for distribution in a small 
way among growers this year, but the failure to produce a crop be
cause of the drouth, prevented this. 

Truck Experiments 

As more land is cleared and additional facilities are available, 
the amount of experimental work with fruit and vegetables is being 
gradually increased. The fertilizer experiments with Irish potatoes 
which have been conducted for three years were continued this 
season, but on account of the unusually dry weather at planting a 
poor stand was obtained and the results were unsatisfactory. The 
averages for the past three years show that the best yields were se
cured from one ton of a 7-7-5 fertilizer, nitrogen seeming to be more 
important here, than in the soils at Clemson College, or Florence, 
Avhere 7-5-5 and 7-5-9 produced the highest yields. The source-of-
seed experiments with Irish Cobblers were continued and very satis
factory yields were obtained. Seed are included in this test from 
eleven different states—mostly Northern and Western—that make a 
specialty of growing Irish potatoes for seed purposes. This test is 
conducted at both of the substations and at Clemson, and the results 
from all three places will be published in bulletin form. 

The blueberries planted at this station in the spring of 1924 are 
doing fairly well. The plants seem thrifty but little growth was 
made, probably because of the drouth. A few of the plants pro
duced berries this season. On soils similar to these blueberries do 
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well in Florida, and it is our purpose to test different varieties and 
•different methods of cultivating them here with a view of encourag
ing their production on a commercial scale, if this seems advisable. 
The other small fruits as well as the home orchard made satisfactory 
growth and produced crops of fruit. The peaches especially do well 
at this station, and grapes and summer apples and plums are very 
satisfactory. 

Fig. 35.—Soybeans growing at Coast Station, Summerville. 

THE PEE DEE EXPERIMENT STATION 

As a result of the increasing appreciation of the importance of 
research to agriculture, a movement was started in 1912 to have 
Clemson College establish a branch experiment station at some point 
in the north-eastern part of the state. This part of South Carolina 
had since early Colonial times been an important and progressive 
agricultural section, and it was in Darlington County in 1887 that 
one of the first agricultural experiment stations in the country was 
established. Several of the eastern counties requested the Board 
of Trustees of the College to establish this station within their 
borders, and some of the more progressive towns offered land and 
other inducements in their effort to secure the station. After care
fully considering all of the invitations and offers, the Board of Trus
tees finally selected the site now occupied by this station, which is 
in the heart of the Pee Dee section on lands typical of a large area 
of the state lying between the lower Coastal Plain and the Sand 
Hills. 
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This station is just outside of the city limits of Florence on the 
Atlantic Coast Line Railway and 011 t he paved highway between 
Florence and Darlington. This makes it easily accessible and in 
plain view of hundreds of people that pass from day to day. At 
first, only a small amount of experimental work was undertaken at 
this new station, and this was principally a duplication of the work 
which was being conducted at the main station at Clemson College, 
and at the other substation near Summerville. The work of the 
station has grown, however, from year to year until it now includes 
a great number of projects, and the results from these as published 
from time to time are proving to be sign posts to better agricultural 
practices, not only for the farmers in this section, but for those of 
the state at large. 

In soil and climate this station is typical of large areas of the 
Coastal Plain section not only of this state but of neighboring states, 
and 011 this account the United States Department of Agriculture 
has been willing and anxious to cooperate with us in conducting 
many important experiments here. We have important cooperative 
projects under way with the Bureau of Entomology, and some of 
the most comprehensive work with fertilizers, peanuts, sweet po
tatoes, and forage crops under way in this country is being conduct
ed at this station. These cooperative arrangements with the dif
ferent offices of the federal government have greatly increased our 
facilities for thorough research work at the Pee Dee Station. 

Located as it is in the center of the prosperous Pee Dee section 
of the state, this station was the logical place for headquarters for 
our Division of Boll Weevil Control. The fact that the conditions 
are typical of a large area of cotton producing sections of the South
east, and the fact that splendid facilities were available here for re
search work of this nature, prompted the United States Bureau of 
Entomology to cooperate with Clemson College in the boll weevil 
control investigations which have now been under way there for 
three years. Since this work was established at the Pee Dee Station, 
the equipment and facilities for research work have been greatly in
creased. We now have an office and laboratory building adequate 
to take care of the eight members of the staff who are resident there 
throughout the year, and the 15 to 20 temporary assistants employ
ed during the active season for field work with boll weevils and with 
cotton during June, July, and August. 

While the Pee Dee Station and the Division of Boll Weevil Con
trol are organized as separate units in the Department of Agri
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cultural Research of Clemson College, they have cooperated so close
ly in this important work that there has been no conflict and no 
lost motion. This has been due, of course, to the patriotic spirit and 
loyal devotion of the workers in 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 all been described under 
the heading "Research Work With Cotton," and is referred to here 
only because of its close connection with the other work of the Pee 
Dee Experiment Station. 

The kind and number of projects conducted at the Pee Dee 
Station this year have been much the same as reported last year, be
cause all of the available land on the station has been assigned to 
projects that are being continued over a period of years. Addition
al lands have had to be rented, in fact, to take care of some of the 
short-time experiments and in order to provide additional facilities 
for some of the work of the Division of Boll Weevil Control. The 
experiments conducted here include nearly all of the crops indigen
ous to this state and to the South, such as corn, cotton, sweet po
tatoes, Irish potatoes, peanuts, oats, velvet beans, soybeans, vetch, 
rye, and tobacco, as well as such fruits and vegetables as grapes, 
peaches, plums, strawberries, persimmons, apples, pears, lettuce, 
cabbage, and celery. 

Rotations and Fertilizers 

When the experimental work was first undertaken at the Pee 
Dee Station, a very comprehensive rotation and fertilizer experi
ment was started. This consists of 180 tenth-acre plats arranged in 
four series, three of which are run in a three-year rotation of cotton, 
corn, and small grain, and the fourth series in cotton continuously. 
In the rotation series peas are broadcasted in the corn and allowed 
to remain on the land, and the peas sown after the oats are cut for 
hay. It is very interesting to note that this rotation has maintain
ed the fertility of the soil for twelve years without any appreciable 
decrease in the yields, even where no fertilizer was used. 

The results show that potash gave an increase in yield up to 3 
percent when used in a combination with 8 percent phosphorous 
and 4 percent ammonia in a three-year rotation series. In the series 
where cotton was planted continuously 4 percent of potash was re
quired. In the rotation series nitrogen gave an increase in yield up 
to 5 percent, and in the series where cotton was planted continuous
ly nitrogen increased the yield" up to 6 percent. Phosphorus in a 
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complete fertilizer has increased both the yield and the earliness 
when applied at varying amounts up to 8 percent. The standard 
fertilizer for this series at the outset was an 8-4-4 applied at the rate 
of a thousand pounds per acre, and in the experiments the elements 
were varied one at a time, in order to measure the need of the crop 
for each particular element. The average yields for the past twelve 
years show that an 8-5-3 is giving the best results with cotton in the 
rotation, and an 8-6-4 where cotton is planted continuously. 

We are also studying a two-year rotation where cotton is plant
ed one year and corn the next, as compared with similar plats grown 
to cotton continuously and others planted to corn every year. In 
this series the rotated plats which are not fertilized have of course 
been decreasing in yield, but the yields of both cotton and corn have 
been larger than on the plats which are not fertilized and are plant
ed to the same crop continuously. In this cotton-and-corn rotation 
where sufficient fertilizer is applied each year the yields have not 
decreased. In all of this work the importance of a complete 
fertilizer is emphasized, and nitrogen has proven to be more im
portant than any other element in maintaining the yield, especially 
for corn small grain and cotton. 

In the fertilizer experiments, attention has been given to the 
materials from which the different elements are derived. Three 
sources of potash have been tested, three sources of phosphorus, and 
twelve sources of ammonia. In the sources of ammonia tested 
nitrate of soda has usually yielded the largest return, although there 
has not been a great deal of difference in the different materials, 
especially when they are applied so that the ammonia becomes avail
able by the time the crop needs it. A mixture of ammonium sul
phate and nitrate of soda has given good results. The organic 
sources of nitrogen have given splendid results when applied under 
cotton and mixed with sufficient inorganic material so that an ade
quate supply of nitrogen is available throughout the entire growth 
of the plant. We have been especially struck with the importance 
of applying some quickly available ammoniates to the plant either 
at planting time or at the first plowing. 

Another very interesting rotation and fertilizer study has been 
the three-year rotation with sweet potatoes, peanuts, and oats and 
vetch. This rotation has been continued now for four years and 
some very interesting results are being secured. The oat-and-vetch 
hay has always made a good yield and the cowpea or soybean hay, 
which followed this crop also produced a good yield. In 1924, the 
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total yield for the season was 6040 pounds, 3750 of this being oat-
and-vetch hay, the balance pea hay. In 1923, the yield was still 
larger, the total being 7607 pounds of hay, 5285 pounds of this being 
oat-and-vetch hay. During this rotation high yields of peanuts and 
sweet potatoes have been maintained. 

The land in these rotations is used also for a fertilizer test. 
The tests with sweet potatoes show that the average for the past 
three years indicate that potash is very necessary in a sweet potato 
fertilizer. The average results from 8-3-0 were 92.9 bushels of 
marketable potatoes, while 8-3-3 produced 129 bushels, 8-3-6 pro
duced 174 bushels, and 8-3-9 produced 215 bushels per acre. 

Variety Studies 

It is always important that we know the best varieties of our 
common crops to plant. This is especially true of such crops as cot
ton, corn, sweet potatoes, tobacco, and peanuts. Variety tests with 
these crops have been conducted at this station every year for 
several years. The results with cotton have already been referred 
to in this report. In the corn variety test fifteen varieties were 
planted. The average for the last three years shows that the Pee 
Dee No. 5 has outyielded all other strains, with an average yield of 
62.8 bushels per acre, while Garrick came second "with an average 
yield of 62.7 bushels. 

In cooperation with the Bureau of Plant Industry, this station 
continues to conduct a variety test of sweet potatoes which includes 
practically all the varieties known in this country. The test this 
year contained thirty-eight varieties. Of these there are only a 
feiv that are important enough to justify careful yield records. The 
Porto Rican is still outyielding all of the other varieties in the test. 

The variety studies with peanuts are continued along the same 
line as previously reported. Ten of the more promising of the 
standard varieties are included in the test along with some foreign 
selections and some purebred strains developed at this station. 
Aside from the variety studies with peanuts, we have for several 
years conducted spacing tests and tests as to the influence of time 
of shelling on germination, and have experimented to considerable 
extent with fertilizers and with lime. A bulletin has been prepared 
covering some of the more important phases of this work and should 
be available for distribution at an early date. The work with 
peanuts constitutes one of the most important lines of investigations, 
under -way at this station. Varieties of soybeans are also tested. 
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from year to year, both for seed production and for hay. These 
tests indicate that Oototan and Laredo are probably the best va
rieties for hay production and that Mammoth Yellow is one of the 
best for seed production. 

Hog-Feeding* Experiments 

The hog-feeding experiments have been continued along the 
same line as reported last year. These tests are designed to give 
information as to the best crops to grow as forage for hogs. Acre 
lots are planted to soybeans, sweet potatoes, peanuts, corn and velvet 
beans, and gains made by grazing hogs on these crops are compared 
with gains made by similar groups of hogs fed in dry lots. The 
extremely dry weather interfered to a considerable extent with this 
test this year, but the lots planted to sweet potatoes and peanuts are 
now being used in tests in which peanuts supplemented by 2 percent 
corn ration, sweet potatoes supplemented by tankage, and standing 
corn supplemented by tankage are being compared. Results of ex
periments already completed along these lines indicate that the most 
economic production of pork resulted from grazing soybeans supple
mented by two percent ration of corn. 

Horticultural Work 

Plantings of fruits and vegetables have been maintained at this 
station and some experiments have been conducted along this line 
every year since the establishment of the station. During the past 
few years the detail experimental work has been confined largely to 
potatoes and lettuce. The fertilizer and source-of-seed tests with 
potatoes have already been referred to under the section of this re
port which deals with fruits and vegetables. The model home 
orchard maintained at this station has given opportunity for study
ing some of the splendid varieties under these conditions, the 
methods of managing fruits, and the fertilizer and cultural practices 
for vegetables. Satsuma oranges, blueberries, and persimmons are 
included in our tests here. We are looking forward to the time 
when some definite experimental work can be undertaken with 
truck crops. To test effectively, however, it will be necessary to 
have an additional assistant at this station. 

Tobacco 

Tobacco is one of the most important crops grown in the Pee 
Dee section of the state, and some experiments are conducted every 
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year at the Fee Dee Station with this crop. The general crop at the 
station this year averaged 1100 pounds per acre. About ten of the 
leading varieties of tobacco are being tested. Some general experi
ments and observations are being made with fertilizers, and it has 
been noted that wherever there is a deficiency of magnesium in the 
fertilizer, sanddrown has been common. Tests with sources of pot
ash indicate that muriate is a better source of potash than sulphate, 
especially on the sandy soils. Methods of curing and handling to
bacco are also being studied and special arrangements have been 
made in our barns for keeping tobacco in condition while it is being 
cured. Mr. Ft. E. Currin, the superintendent of this station, is one 
of the leading authorities in the state on tobacco and has done a 
great deal of valuable work with this crop. 

THE CLEMSON COLLEGE FARMS 

Of the 1620 acres of land owned by Clemson College at Clemson 
College, S. C. about 900 acres are in cultivation and in pasture, the 
balance being in campus, roads and wooded lands. The cultivated 
acreage is utilized almost exclusively for experimental purposes and 
for producing feed for the livestock kept by the college and experi
ment station. Prior to 1920, about 500 acres of this area had been 
run as a college farm, the object being to utilize the land for grow
ing crops at a profit and for producing feed for the dairy herd and 
beef cattle. From time to time during the past 25 years parts of 
this area have been utilized for growing certain kinds of vegetables 
and staple food products for the students. 

Fig. 36.—Oats and vetch on Clemson College farm. 
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On January 1, 1920, all of this land was turned over to the Ex
periment Station and placed under the supervision of the Director 
of Agricultural Research for the purpose of providing additional 
facilities for experimental work with field crops and livestock. 
Since that time Mr. C. S. Patrick, as Head of the Farms Division, 
has had direct charge of the farming operations. Certain parts of 
the farm were used at the outset for experimental purposes, and 
other experiments are being started as the fields are rid of John
son Grass, Bermuda grass, and nut grass, with which they were 
heavily infested. Much of the land was badly eroded and some of 
the hillsides had been abandoned. These areas had to be properly 
terraced and brought to uniform fertility before they were suitable 
for field experiments. About 250 acres of this farm is in river bot
tom and subject to overflow. This bottom land, of course, is not 
suited for intensive cultivation or for crops which involve large 
amounts of labor and other expense as the overflows are so fre
quent as to make it unprofitable to attempt the growing of such 
crops. Much of this land is rather poorly drained and can best be 
utilized for growing corn, small grain and hay. 

Accurate yield and cost of production data are being kept oil 
every field on the farm, and the cost of each operation in the pro
duction, harvesting and marketing of each crop is determined for 
each season. 

Practically all of the bottom land is required to produce corn, 
grass, and hay for the college herds and work stock. The students 
are now furnished all the milk they can use from the dairy herd, 
but this could not be done at the present price without the silage, 
hay, and oats produced on the farms. About 50 acres of the area 
turned over to the Experiment Station in 1920 have been fenced 
mostly into acre lots for extensive grazing experiments with hogs 
and beef cattle. 

The Board of Trustees and the officers of the college have felt 
that it is better to utilize these lands for research work with crops 
and animals in an effort to secure additional information and de
velop better practices which will benefit all the people as well as 
provide additional material for teaching, rather than attempt to 
grow food for the students, which is a practice of doubtful value 
with the land and facilities at our command. 
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PUBLICATIONS 

The growing interest in scientific agriculture and the conse
quent grater appreciation of agricultural research work has brought 
about a much greater demand for publications of the South Caro
lina Experiment Station—this in spite of the fact that Extension 
Service publications supply a large part of the popular demand for 
agricultural instruction. Consequently, our supplies of Experi
ment Station publications are used up rapidly, making more urgent 
the need for new publications as soon as new material becomes avail
able. This applies particularly to certain lines which have become 
more popular under the changing agricultural conditions. 

The mailing list of the station now contains over five thousand 
names, mostly of South Carolina farmers, and new names are be
ing added more rapidly than formerly. However, the list is kept 
closely revised so that no "dead" names remain very long on the 
list, which is classified so that any given publication is sent only 
to those who have asked for material 011 t he subject to which that 
publication belongs. In this way much waste of printed matter is 
prevented. 

Publications Issued 

During the fiscal year seven newr publications were issued as 
follows: 

Bulletin 220, "Analyses of Commercial Fertilizers." 
Bulletin 221, "Farm Organization and Cost of Production on Cot

ton Farms in Anderson County, South Carolina." 
Bulletin 222, "Studies with Anthracnose Infection in Cotton Seed." 
Bulletin 223, "Progress Report on Studies on Boll Weevil Control 

Under South Carolina Conditions." 
Circular 32, "Protecting South Carolina from Plant Diseases and 

Crop Pests." 
Circular 33, "Poisoning the Boll Weevil in the Piedmont Section of 

South Carolina." 
Thirty-seventh Annual Report, for the year ending June 30, 1924. 

Experiment Station Library 

The Experiment Station Library suffered a total loss in the 
fire which destroyed the Agricultural building on April 2, 1925, 
thus annulling all of the good work which had been done toward 
establishing a fine collection of agricultural literature. It has been 
necessary, therefore, to start again in the matter of building up an 
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agricultural research library, and though the work has been car
ried on under very unfavorable conditions as to working quarters, 
etc., considerable progress has been made. The librarian has been 
diligent in her efforts to get new material from all possible sources, 
and the officials of various state experiment stations and of the 
United States Department of Agriculture have very kindly aided 
in this direction. The material which has been so far gathered is 
still somewhat in confusion, but progress is being made in arrang
ing, binding, and otherwise preparing for service the material which 
lias been gathered. When permanent quarters become available, 
much better progress can be made. 

Publicity Work 

The usual practice has been followed of writing News Letters 
and special articles for The Weekly News Notes and for newspapers 
and agricultural journals, calling attenion to the new publications 
of the station and to older publications of new importance, and 
special articles have been prepared summing up various phases of 
research work for the benefit of the public. Articles by various 
members of the station staff have also been prepared and given pub
licity through the Division of Publications, and otherwise. The 
material in these articles is, of course, based largely on the results 
of our research work as conducted during the fiscal year or before. 
In this way the public is given a wider and better knowledge of the 
work which the station does, and this in turn enables us to be of 
great service to the public. No opportunity is lost to remind the 
public of the need and value of agricultural research. 

THE SAND HILL STATION 

The Board of Trustees and officers of Clemson College have 
been looking forward for the past fifteen years to the establishment 
of an additional sub-station in the Sand Hill region of the state. 
Legislative authority for the establishment of such a station was 
granted in 1912, at the time plans were being made for the establish
ment of the Pee Dee Station. An Act passed by the general as
sembly and approved by the governor in 1912, reads as follows: 

"The Board of Trustees of Clemson Agricultural College, of 
South Carolina, are hereby authorized and empowered to estab
lish and operate two or more experimental stations, as in their judg
ment the funds of said college shall justify, for the purpose of test
ing soil, climatic and other conditions and farm demonstration work; 
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Provided, that one of such stations shall be established within 
the Pee Dee section of the state, one within the Sand Hill portion 
thereof, and the others wherever in the judgment of said Board will 
result to the best interest of the state: And Provided, Further, 
That due advertisement for bids in money and donations of land 
for the location of any such stations in any section of the state shall 
be made before the location thereof is determined." 

Early in the summer of 1924 the Columbia Chamber of Com
merce took up with the College the matter of establishing such a 
station on the Camp Jackson site in Richland county. This served 
to open up again the whole matter of the proper location for such 
a station and caused sites offered in Aiken, Lexington, Richland, 
Kershaw, and Chesterfield counties to be surveyed. 

The urgent need of an experiment station in the Sand Hill sec
tion is very evident. The Sand Hill region proper consists of a belt 
50 to 100 miles wide across the center of the entire state. Besides 
this region there are large areas all over the Coastal Plain region 
where the sandy types of soil predominate. In fact, the Norfolk 
series, which is the type that includes the coarse sandy soils, is 
more abundant than any other soil type in the state and represents 
nearly one-third of the total area of the state. 

At the present time this institution has no facilities for experi
menting with crops, fertilizer, rotations, fruits, or vegetables on this 
large and important soil type. There is reason to believe that these 
soils can be improved to the point where they will produce as much 
cotton under boll weevil conditions as is produced by the more fer
tile types of soil in other sections. 

The Sand Hills are known to be adapted to the production of 
peaches, dewberries, muscadine grapes, and other fruits, and cer
tain crops such as sweet potatoes, peanuts, melons, etc., are known 
to do best in this region. The station however, has not had oppor
tunity to experiment with these crops under these conditions to de
termine the methods, fertilizers, varieties, etc., that will insure their 
success and reduce the hazards of production. Many fundamental 
soil fertility problems now needing solution could be worked out 
better on a Sand Hill station than elsewhere because of the pure 
cultures of sand to work with, and the fertilizer and rotation effects 
would not be obscured by stored up fertility or other variable fac
tors. 

This large section of our state, which is now but poorly de
veloped, could be made one of the most prosperous parts of our 
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commonwealth, if we could by adequate research work learn how 
to utilize these soils in producing fruits, vegetables, and certain new 
crops that would give us additional industries and provide new 
sources of income and increase the wealth of the state. A com
paratively small amount of money invested in this enterprise should 
yield large returns on the investment and help to make permanent
ly prosperous a section that is now exceedingly poor and unde
veloped. 



PROJECTS UNDER WAY 

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

Agronomy Division 

A study of the factors influencing cost of producing cotton, corn, small 
grains, hay and other crops. 

Cotton culture and spacing 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. 
Comparative tests of grasses and forage crops. 
Tests with imported grasses and forage plants. 
Plant-to-row selection of wheat. 
The effect of stirring soil on 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 substations. 
Breeding work with cotton. 
Breeding work with corn. 
Breeding work with wheat. 
Breeding work with barley. 
Breeding work with rye. 
Tests on time of applying potash to cotton. 
Test on time and method of a pplying fertilizers t o cotton. 
Test of theoretical amount of fertilizer compared with popular formu

las. 
The comparative value of different legumes as soil improvers when used 

in rotation with cotton and corn. 
General comparative fertilizer tests conducted in cooperation with 

farmers on various soil types. 

Animal Husbandry Division 

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

Investigation of factors influencing the hardness of fat in hogs. 
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 food value of velvet beans for hogs and beef cattle. 
Cost of producing hogs. 
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Botany Division 

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

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. 

Dairy Division 

Preparation and economic uses of hay in feeding dairy cattle. 
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 outcrossing as systems of breeding dairy cattle. 
Line-breeding of Holsteins. 
Official testing of dairy cows in the state. 
A study of the influence of different feeds on growth and development 

of dairy heifers. 

Entomology Division 

Investigation of pecan insects. 
A study of the pea aphis. 
The influence of different factors on the hibernation of the boll weevil. 
Dusting as a means of boll weevil control. 
The toxicity of insecticides. 
Corn bill bug investigations. 
Corn weevil studies. 

Horticultural Division 

Nitrate of soda tests on bearing peach trees. 
Fertilizer tests on young and bearing peach trees. 
Variety tests with apples and grapes. 
Methods of pruning bunch grapes. 
Tests of sources of Irish potato seed. 
Fertilizer tests on Irish potatoes. 
Comparison of certified and noncertified potato seed. 
Breeding work on Lookout Mountain potatoes. 
Fertilizer tests on lettuce. 
A study of methods of propagating apples. 

Boll Weevil Control Division 

Comparative efficiency of calcium arsenate dust, calcium arsenate-mo-
lasses mixtures, and other liquid poisons for boll weevil control in the cot
ton fields in different sections of South Carolina. 

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

Effect of quality of cotton seed 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. 
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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. 

Agricultural Economics Projects 

A continuous farm management study of cotton farms in Anderson 
county, South Carolina. 

Special farm management studies 
Farm business and cost-of-production studies with farmers. 
Problems in taxation. 
Land prices and cycles. 
The comparative advantages of various forms of intermediate and long

time credit. 
Investigations into the attitude of farmers to the marketing contract 

of the cooperative cotton and tobacco associations in South Carolina. 
Investigations into the foreclosures of farms since 1919. 
Production, supply and demand studies. 
Measuring purchasing power of farmers. 
Cotton marketing investigations. 



SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

In Account With 

THE UNITED STATES APPROPRIATIONS, 1924-1925 

DR. 
To balance from appropriations for 
Receipts from the Treasurer of the 1 

as per appropriations for fiscal 
June 30, 1925, under acts of Cong 
March 2, 1887 (Hatch Fund), a 
1906 (Adams Fund) 

CR. 
By salaries 

Labor 
Stationery and office sup plies 
Scientific supplies, consumable 
Feeding stuffs 
Sundry supplies 
Fertilizers 
Communication service 
Travel expenses 
Transportation of things 
Publications 
Heat, light, water, and power 
Furniture, furnishings, and fixtures 
Library 
Scientific equipment 
Livestock 
Tools, machinery, and appliances 
Buildings and land 
Contingent expenses 
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 South 
Carolina Agricultural Experiment Station for the fiscal year ended June 
30, 1925; 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 u nder the act of 
Congress of March 2, 1887, an d $15,000.00 under the act of Congress of 
March 16, 1906, and the corresponding disbursements $15,000.00 and $15,-
000.00; fo r all of which proper vouchers are on file and have been by us ex
amined and found correct, leaving balances of $0.00 an d $0.00. 

And we further certify that the expend'tures have been solely for the 
purposes set forth in the acts of Congress approved March 2, 1887, and 
March 16, 190 6, and in accordance with the terms of said acts, respectively. 

(Signed) W. W. BRADLEY, 
Auditor and State 

Attest: Bank Examiner 
S. W. EVANS, Treas., Custodian. Auditors 

Hatch Adams 
Fund Fund 

1923-1924 
United States, 

year ended 
ress approved 
nd March 16, 

.$15,000.00 $15,000.00 

_$ 8,024 .97 10,691.05 
1.958.59 1,67923 

582.81 150.47 
27.34 229.53 

933-54 
350.28 184.97 
300.00 300.00 
129.02 H3-35 
480.11 39-40 
91-53 38.39 

524-83 
225.00 

680.33 436.50 
697.77 102.67 
21.00 312.35 

123.24 440.59 
74.64 56.50 

V 



SOUTH CAROLINA EXPERIMENT STATION 

(Including the Sub-Station, 1924-1925) 

Supplementary Statement 

(This supplementary statement, while not required by law, is desired 
as aid in interpreting" the account rendered for the United States appropria
tions and is necessary for compiling the Station statistics. While it will be 
more useful if m ade in conformity with the schedule fixed for that appropri
ation, if this is not practicable, such a summary of receipts and expendi
tures from the books of the Station may be substituted. Whenever practi
cable it should be used for the fiscal year ended June 30.) 

DR. 
To balance on hand $ 2,083.33 
Receipts from other sources than the United States for the year 

ended 113,997.83 

$116,081.16 
CR. 

By salaries $ 35,759.80 
Labor 29,596.03 
Stationery and office su pplies 354-i8 
Scientific supplies, consumable 170.25 
Feeding stuffs 12,876.81 
Sundry supplies 5,175.20 
Fertilizers 8,947.33 
Communication service 390.99 
Travel expenses 5,286.30 
Transportation of things 741-55 
Publications 1,429.33 
Heat, light, water, and power 2,891.36 
Furniture, furnishings, and fixtures 567.00 
Library 87.78 
Scientific equipment , 594-14 
Livestock 2,440.55 
Tools, machinery, and appliances 4,324.10 
Buildings and land 2,588.87 
Contingent expenses 54.38 
Unexpended balance 1,805.21 

Total $116,081.16 

$ 



AVAILABLE PUBLICATIONS 

of the 

SOUTH CAROLINA EXPERIMENT STATION 

January 1, 1926 

Bulletins • 

188. A New, Rapid and Accurate Method for Calculating Lime and Potash 
in Soils. 

191. Results of Fertilizing Experiments with Cotton at the Clemson Col
lege Station. 

192. Comparative Tests of Sources of Nitrogen on Coastal Plain Soils. 
193. Results of Fertilizer Experiments Conducted at the Pee Dee Station. 
196. A Chemical Process of Peeling Peaches. 
201. Creosoting Fence Posts. 
202. Trona Potash: A Progress Report. 
206. Products and Utilization of Muscadine Grapes. 
209. Fertilizer Experiments. 
210. Some Phases of Breeding Work and Seed Production of Irish Po

tatoes. 
211. Fertilizer Experiments with Cotton at Clemson L ollege. 
213. Rations for Weanling Pigs. 
216. Velvet Beans for Dairy Cows. 
219. Cotton Production. 
221. Farm Organization and Cost of Production on Cotton Farms in An

derson County, S. C. 
222. Studies with Anthracnose Infection in Cotton Seed. 
223. Progress Report on Studies on Boll Weevil Control Under South 

Carolina Conditions. 
224. Analyses of Commercial Fertilizers. 

Circulars 
24. Tick Eradication. 
31. Boll Weevil Investigations in 1923. 
32. Protecting South Carolina from Plant Diseases and Crop Pests. 
33. Poisoning the Boll Weevil in the Piedmont Section of S outh Carolina. 
38th Annual Report, 1924-25. 




