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The 

FORTIETH ANNUAL REPORT 

of the 

South Carolina Experiment Station 

INTRODUCTION 

The South Carolina Experiment Station was established in 
1887 and it is with pride that we present this our fortieth annual 
report for the year ended June 30, 1927. The remarkable growth 
of experiment station work, both at home and abroad, is testimony 
to the foresight of those who made it possible and to the earnestness 
and efficiency of those who are now engaged in its service. 

For nearly half a century the South Carolina Experiment Sta
tion has directed its efforts towards securing ultimately a more at
tractive rural life. Its function has been to utilize to the fullest 
extent the knowledge of its officers and employees in the solution 
of our farm problems. These problems have not only been attacked 
as they arose but in many cases they have been anticipated and their 
solution worked out before the problems actually appeared. 

Formerly the problems of production were paramount. To a 
large extent knowledge is already available for the proper work
ing out of many of these problems. The question of amount and 
kind of fertilizer, for example, has been under investigation by this 
station almost since its establishment and is rather thoroughly un
derstood. Unfortunately, however, problems of this kind do not 
always stay solved—new fertilizer materials come into use and have 
to be tested; new cultural practices alter old recommendations; and 
some insect pests make imperative a different sort of fertilizer treat
ment. For this reason, many experiments must necessarily be con
tinued indefinitely under changing conditions. 

While we have emphasized the factors of production more in 
the past, we have not been unmindful of the economy of production. 
There is, of course, a close correlation between yield per acre and 
cost per unit of production. We have, therefore, endeavored to re
duce the cost per unit first by increasing the production per acre, 
and then by the utilization of more economical methods. Experi
ments looking towards the solution of some of the problems of 
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economical production, not only of crops but of livestock as well, 
are yielding valuable results. Such experiments involve a study of 
the organization of the farm enterprise, the most efficient power 
units for preparation, planting, and cultivating, the utilization of 
feeds for livestock, and the proper coordination of all the many 
units which go to make up the enterprise. 

More recently we have been able to expand our line of investi
gation and to conduct sociological studies having as their aim the 
development and improvement of the rural home and rural life. We 
want to determine the factors which make for a satisfied, healthy, 
and prosperous rural people and it is believed that progress along 
this line will be just as valuable as progress along production lines 
has proven to be. 

The fact that it is possible in South Carolina to engage in such 
a wide variety of agricultural enterprises and to conduct so many 
different types of farming makes the problem of the South Carolina 
Experiment Station much more complex than is the case in many 
other states. Our studies must include a wide range of subjects, 
each of more or less interest to a great number of people. Of course, 
it is not possible to undertake experiments to solve some of the less 
important problems, but as time and facilities are made available 
our research work is enlarged to meet the needs of our people. 

We are conducting at the present time a great many experi
ments covering a wide field of interest. The results of our work 
have been published from time to time in forty annual reports and 
240 bulletins. 

We give below a brief summary of the progress of the work in 
some of the more important investigations. A complete list of pro
jects and a statement of receipts and expenditures will be found 
at the close of the report. 

RESEARCH WORK WITH COTTON 

The research work with cotton has been continued along the 
lines reported in the Thirty-ninth Annual Report of this Experi
ment Station. Since intensive research work was begun with cotton 
in 1923 the aim has been to develop practices for economic produc
tion of cotton under boll weevil conditions. During the first few 
years after these investigations were undertaken, much of the time 
was devoted to field experiments looking to the control of the boll 
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weevil and to the working out of fertilizer and cultural practices 
which would make satisfactory yields under heavy weevil infesta
tion. Much was accomplished along these lines and practices de
veloped which are now in quite general use among our best farm
ers. During the past five years the yields of cotton on the test plots 
at 1 lorence have not fallen below an average yield of one bale per 
acre, which shows very clearly that the best practices developed 
have proven quite satisfactory in producing good yields. 

\V hile popular interest in boll weevil control lagged to a con
siderable extent during the dry years of 1925 and 1926, the research 
along these lines was continued with the same degree of thorough
ness that had characterized it during the years when w( evil infesta
tion was large. As a result of the continuous work along this line, 
much \ aluable information has been secured relative to the behavior 
of cotton under different degrees of weevil infestation and under 
different seasonal and climatic conditions. The rapid increase of 
boll weevils during the past summer focused attention again on this 
destructive pest and during the latter part of the season large 
crowds of visitors from various sections of this State and of the 
adjoining states visited the Pee Dee Station and studied our cotton 
research work in the field. 

Boll Weevil Activities 

Much has been learned during the past five years relative to 
the influence of seasonal factors upon the activities of the weevil. 
Hibernation studies have added important information as to the 
time that weevils go into hibernation, the number that survive un
der different conditions in the fields and in the woods, and the time 
at which weevils come out of hibernation under different conditions 
obtaining in the spring and the early summer. Between September 
4 and November 2, 1926, 15.631 weevils were placed in hibernation 
cages, and emergence records were obtained on these during the 
spring and early summer. The results as to emergence and as to 
the different hibernation conditions are in accord with those pre
viously reported. It is of special interest at this time that the 
weevils placed in hibernation during September have practically all 
died during the winter. This has been true every year. 

During September, 1926, 3,962 weevils were placed in hiberna
tion and only seven of these survived the winter. Of 1,000 weevils 
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placed in hibernation on October 7 only 17 survived. From October 
10 to 30 a much larger percent came through the winter success
fully. During this period 14,000 weevils were placed in hiberna
tion and 1,268 of them emerged in the spring, which is a survival 
of about 9 percent. This is higher than the average and indicates 
that the winter of 1926-27 was favorable for weevil hibernation. 
The results for the past year are also in accord with the ones pre
viously reported as to the time of emergence in the spring and as 
to the comparative percent of emergence from cages in the open 
fields and in the woods, a large percent of weevils having survived 
in the cages that were placed in the woods and these, as a rule, 
coming out later in the season. 

Studies of weevil population in the field have continued along 
the lines previously reported and it was interesting to note that 
weevils continued to come from the cages in the woods and also 
continued to come into the fields from hibernation under natural 
conditions well into July. Studies of weevil population made in the 
field at six different points near Florence indicated a much larger 
weevil infestation early in the season than has been experienced for 
several years. The average in these fields during the period, June 
21-26 was 14.72 percent. This remained approximately the same 
until about the middle of July when the weevils began to gain on 
the cotton and the percentage increased. By the end of July the 
infestation in many fields had reached 50 percent, and a little later 
complete infestation was recorded where no protective measures 
had been employed. During the season of 1926 there was less than 
2 percent of infestation in these fields up to July 10, and the in
crease from that time until the end of August was very gradual, 
complete infestation taking place about the first of September in 
fields that were most favorably situated for weevil increase. 

The study of weevil migration in fields has also been continued 
along the lines previously reported and it is interesting to note that 
the general movement of weevils in the fields and from field to field 
began much earlier in 1927 than in 1926. Up to August 10, 1927, 
there had been very little movement of weevils. From that time on 
the movement increased very rapidly to its peak about August 30 
when large numbers of weevils were taken off the screens in the 
fields every day. 
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Cotton Plant Investigations 

Following along the lines previously reported, Dr. Armstrong, 
Dr. Albert, and Mr. Hall have continued their detailed studies of 
cotton plants under different conditions in the greenhouse and in 
the field. Much valuable information has been secured relative to 
the carbohydrate-nitrogen ratio and the relation of different factors 
to growth and fruiting of the cotton plant. These data are being 
analyzed and studied and reports of the results will be made in 
later publications of this station. On account of the excellent crop 
of cotton produced at the Pee Dee Station and the fact that it was 
impossible to get all of this picked out in time to prepare results 
for this report, Ave can only refer in a general Avay to some of the 
experiments that have been conducted. 

The seed treatment studies, the study with the different sources 
of nitrogen, the experiment with time of applying nitrogen and 
Avith different amounts of nitrogen applied at different times, are 
in line Avith results previously reported and are being prepared for 
separate publication. 

Time of Planting.—There are many factors that determine the 
best time to plant cotton each season. With a view of accumulat
ing information Avhich might enable us to determine the best aver
age date for planting, tests have been conducted during the past 
five years in Avhich cotton has been planted each week from about 
the middle of March until after the first of May. These results have 
been reported from year to year. During this period the best re
sults have been obtained most often from plantings made from the 
first to the tenth of April. In this test in 1927 the three plantings 
made during March yielded between 700 and 800 pounds of seed 
cotton per acre. The planting made April 13 yielded 824 pounds 
per acre. The planting made May 7 yielded only 150 pounds. The 
IOAV yields in this test Avere ca used by the poor drainage of the piece 
of land on Avhich t he test Avas m ade and the excessively heavy rains 
during the early summer Avhich retarded the growth of the cotton 
to a very marked extent. 

Spacing Test.—The fruiting studies which have been made at 
the main station at Clemson, and at the Pee Dee Station for the 
past five years have indicated quite clearly that the number of 
plants per acre is exceedingly important from the standpoint of 
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earliness as well as from the standpoint of total production under 
boll weevil conditions. These studies show that cotton plants fruit 
about as rapidly during the first few weeks of the fruiting period 
when they are crowded as they do when the plants are farther 
apart. Spacing tests continue to bear out this fact. During the 
past season spacing tests were made with three varieties; Carolina 
Foster, Dixie Triumph, and Coker's Delta No. 5. The results are in 
line with those previously reported, and there is very little differ
ence in the results with the different varieties, all three of these 
varieties producing best yields with plants 6 to 12 inches apart in 
the drill. 

In the hill tests where experiments were made with one, two, 
three, and four plants per hill, with the hills twelve, eighteen, and 
twenty-four inches apart, the results were in line with those ob
tained during previous years, two stalks giving the largest yield 
in twelve-inch and eighteen-inch spacing, and three stalks the 
largest yield where the hills are twenty-four inches apart. 

From a careful analysis of the results obtained during this 
study, it seems quite clear that one of the most important factors 
in the economic production of cotton under boll weevil conditions 
is close spacing, and we feel that this cannot be over emphasized. 
Our best farmers are already profiting by the recommendations 
made along this line, but we believe that the cotton production of 
the state could be materially increased and the cost of production 
lowered if close spacing were practised by all of our farmers in 
every section of the state. 

Variety Tests 

The selection of the best variety of cotton to plant for differ
ent purposes and under different conditions is an exceedingly im
portant matter for the individual cotton planter. Within the past 
few years there has been an increasing demand for cotton of ap
proximately one-inch staple, and during the past season there has 
been an increasing demand for cottons of longer staple. The variety 
tests conducted by this station are made at the main station at 
Clemson College, at the Coast Station at Summerville, and at the 
Pee Dee Station at Florence. In this section of the report special 
reference is made to the tests conducted at the Pee Dee Station. 
The results of all of these tests are brought together from time to 
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time and published in bulletin form. The results, of course, are 
made use of as soon as they are available in advising growers as to 
the best varieties and in the teaching work at the college and at 
various points in the state. Complete results cannot be given in 
this short report. It has been our custom, however, to refer to the 
varieties making the highest yields. 

In the test this year Carolina Foster strain 3, made the highest 
yield of all varieties at the Pee Dee Station, producing 1,574 pounds 
of seed cotton. Of the short staple varieties Dixie Triumph made 
the highest yield, producing 1,565 pounds. Humco-Cleveland 203 
was second in yield with 1,509 pounds. Of the long staple varieties, 
Carolina Foster No. 3 made the highest yield, as mentioned above, 
and this was followed by Coker's Delta No. 5 with a yield of 1,543 
pounds. 

A test on wilt-infected soil was conducted on the farm of Mr. 
Peyre Ashby near Florence. In this test ten of the more prominent 
wilt resistant varieties were used. While the yields were not large 
in any case, the test indicates the comparative value of the different 
varieties. Miller produced 1,000 pounds, Coker's Super Seven 990 
pounds, and Dixie Triumph 981 pounds. Trice was used as a check 
in this test and produced a yield of 596 pounds. 

Quality of Cotton 

In the last annual report reference was made to cooperative re
search work undertaken with the experiment stations in various 
Southern states and with the Office of Cotton Marketing Investiga
tions, of the Bureau of Agricultural Economics. In this work the 
spinning quality of six of the more common varieties of cotton is 
being studied, and tests are being made of the length, strength, and 
quality of the fiber of the same varieties of cotton grown under wide 
varieties of conditions in South Carolina and in adjoining states. 
Spinning tests and studies of these cottons are being made under 
the supervision of Mr. II. H. Willis, of the Bureau of Agricultural 
Economics, and now director of the Textile Department of Clem-
son College. 

Samples have been collected from our fertilizer experiments on 
the various soil types in South Carolina and studies are also being 
made of the influence of time of picking on quality of cotton. It is 
interesting to note that the time of picking influences not only the 
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quality but also the yield to some extent. In one test at Florence 
where the cotton was picked four times a yield of 1,613^ pounds 
was secured. Alternate rows that were not picked until all of the 
cotton was open produced only 1,499 pounds. The report on the in
fluence of this weathering on quality will be made after the labora
tory studies and spinning tests are completed. 

There is very general interest now in this whole question of the 
influence of different factors on the quality of cotton and recently 
a Sub-committee on Raw Cotton has been organized by the Ameri
can Society for Testing Materials, and several members of our staff 
are serving as members of this committee. 

EXPERIMENTS WITH FIELD CROPS AND FERTILIZERS 

The development of more economic methods of production of 
cotton and the profitable production of feed and forage crops are 
two of the fundamental agronomic problems of the present time. 
The economic production of all field crops has received particular 
attention by the Agronomy Division during the past year. 

Fig. 1.—Agronomy field laboratory constructed 1926-27 

The regular agronomy projects have been continued along 
practically the same lines as formerly, and in addition several other 
phases of related problems have been undertaken. 

1 
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More attention has been devoted to cotton than to any other 
one crop. This is due to the outstanding economic importance of 
cotton in South Carolina. Varietal adaptation with special refer
ence to quality of lint; fertilization, particularly as regards earli-
ness; spacing; and special fruiting studies are the main points which 
have been considered in the work the past year. 

Although cotton is the crop of major importance, the other field 
crops are also receiving consideration in our research program. 
For instance, tobacco is a major crop in the Pee Dee section, and 
rightly receives considerable attention at the Pee Dee Station at 
Florence. It is hoped that this work may be increased as soon as 
facilities permit. 

Fig. 2.—Recently constructed permanent plots for detailed soil re
search. 

The feed and forage crops, particularly winter legumes are also 
receiving attention at the present time. Several promising species 
and varieties are being tested with a view of determining those best 
adapted to South Carolina conditions. 

Variety Tests of Field Crops 

One of the most important problems confronting our farmers 
is the selection of the proper variety—that is to say—the one best 
adapted to local conditions. This necessitates the conducting of 
variety tests of the standard varieties of field crops both on the 
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main station farm at Clemson College and in the several sections of 
the State as represented by the branch stations. 

Cotton.—Approximately thirty-five of the leading varieties and 
strains of cotton most extensively grown which show promise of 
excellence are included in the variety test conducted at Clemson 
College. In addition to the yielding ability, special attention is paid 
to such factors as earliness, size of boll, percentage of lint, length 
and quality of staple. These factors are often of very nearly, if not 
quite, as much importance as the yield. For instance, the results 
for 1926 show a range of percentage at first picking from 26.0 for 
Dixie Triumph to 46.0 for Bottoms, and a range of percentage of 
lint from 30.8 for Delta 36 to 40.1 for Cook 1010. The test has been 
conducted in 1927 as in former years, but no results are available 
as yet as harvesting has not been completed. 

Corn.—The average yield of corn in South Carolina is low, 
shamefully low. One reason for this is that far too often the farm
er plants seed selected from the crib at planting time with no refer
ence to varietal adaptation or attempt at improvement. In order 
to furnish information as to the best varieties for South Carolina 
conditions, a test which includes approximately twenty varieties is 
conducted annually at Clemson College and each of the substations. 
The results at Clemson College in 1926 were not conclusive, because 
of a severe infestation of smut during the summer. The results of 
the 1927 test are of course not available at the present time. The 
yields at Florence for 1926 show that Pee Dee No. 5—a variety de
veloped on the Pee Dee Station Farm—leads with a yield of 53.3 
bushels per acre. This is followed by Hastings' Prolific, Doutliit's 
and Coker's Garriclc, in the order named, all of which produced 
more than 50 bushels per acre. The importance of varietal selection 
is clearly shown by the fact that the lowest yielding variety in the 
test produced 33.6 bushels per acre under identical conditions. 

There is increasing interest in yellow corn at the present time, 
especially as the market appears to prefer this as feed. Unfortun
ately there is no outstanding variety of yellow corn which is well 
adapted to South Carolina conditions. It is planned to conduct a 
special variety test next year, with a view of including varieties of 
yellow corn which show indication of value. This will be used as a 
preliminary step in the development of a variety or varieties for 
local needs. 
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Small Grains.—All of the small grains, oats, wheat, rye and 
barley have long been grown in South Carolina, but too often but 
little attention is devoted to these important crops. In recent years, 
however, more attention is being paid the winter grains, for our 
farmers are coming to realize that they have an opportunity to raise 
a grain or forage crop during the winter when the land would other
wise be idle, and still utilize the land for the production of a summer 
crop. The results of all small grain experiments have recently been 
published in Experiment Station Bulletin No. 242. 

Oats.—Variety testing has occupied a considerable part of the 
attention devoted to oats at Clemson College. The results of the 
tests for the past several years show that both Fulghum and Appier 
are high-yielding varieties. Much depends upon the condition of 
the weather just prior to maturity. Fulghum matures earlier and 
in certain years this may be an advantage in a better utilization of 
the rainfall, while in other years, the reverse may be true, and the 
later maturing varieties lead in yield. 

Rye .—Abruzzi rye continues to maintain its superiority over 
other varieties. In fact, 110 other variety is recommended for South 
Carolina. Certain selections being bred on the agronomy farm show 
promise of developing into valuable strains. 

Wheat.—Wheat is not of great economic importance in South 
Carolina, yet it is a crop in which there is considerable local inter
est. Most of the wheat grown is for home consumption. Variety 
tests conducted in 1927 indicate that Alabama Blue Stem, Forty to 
One, Georgia Red, and Redhart are high yielding varieties and best 
adapted for the Piedmont section, where most of the wheat is 
grown. An important point in wheat production is that the early-
maturing varieties apparently escape attacks of rust much better 
than do those which mature later. 

Barley.—Interest in barley has been manifested by many farm
ers in recent years. In fact, quite large acreages have been planted 
in a few counties. As a result the barley variety test conducted at 
Clemson College is of special interest at the present time. We are 
very glad to report that two strains of Awnless barley being bred 
by the Agronomy Division are high yielding, and give promise of 
real value. All available seed are being planted this fall with a 
view of increasing the supply, and meanwhile selection for the 
fixing of the type is being continued. The Tennessee Beardless, 
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which is in reality a hooded variety, has been planted extensively 
by many farmers. In 1927 it produced a yield of 23.1 bushels per 
acre in the variety test. 

Experiments With Commercial Fertilizers 

The soils of South Carolina due to their method of formation, 
climatic conditions prevailing, and cropping systems employed, are 
practically all deficient in a supply of the plant food elements pres
ent in an available form. This need must be met by applications of 
commercial fertilizer. Indeed, the cost of commercial fertilizer is 
one of the outstanding items of expense in the production of 
practically all the field crops grown in this State. Therefore, there 
is a great demand for specific information as to the fertilization of 
crops. Information is required as to the proper balance of plant 
food elements, the best source of materials, and the most economical 
rate of application. Our fertilizer experiments are therefore planned 
primarily to solve these three problems. 

Fig. 3.—Cotton fertilizer experiment, B. T. Kolb's farm, Sumter Coun
ty, August 9, 1927. 
Plot on left received 1,200 pounds complete fertilizer per 
acre. Plot on right no fertilizer. 

The soils of South Carolina exhibit such a range of conditions 
that it is absolutely necessary to conduct fertilizer experiments on 
as many different soil types as possible. During the past year no 
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less than twenty-one separate tests were conducted on individual 
farms in fourteen counties of the State. Present plans call for a 
considerable enlargement of these co-operative tests in various sec
tions of the State, and to include additional crops. 

Table 1.—Summary of Fertilizer Experiments Conducted in the 
Coastal Plain in which an Increasing Percentage of Ammonia 
Avas Applied Avith Constant Applications of Phosphorus and 
Potash. 

Seed Cotton Corn per Oats per 
Percent Ammonia Per Acre—Lbs. Acre—Bus. Acre—Bus. 

No Ammonia 737 23.7 17.4 
2 Percent Ammonia 948 27.7 24.6 
4 »» " " 1104 30.5 28.4 
0 y  y  y  y  y  y  1178 31.0 33.3 
g y y y y  y y  1231 33.6 37.7 

Table 2.—Summary of Fertilizer Experiments Conducted in the 
Piedmont in which an Increasing Percentage of Ammonia Avas 
Applied Avith Co nstant Applications of Phosphorus and Potash. 

Seed Cotton Corn per Oats per 
Percent Ammonia per Acre—Lbs. Acre—Bus. Acre—Bus. 

No Ammonia 624 21.8 12.3 
2 percent Ammonia 893 26.7 21.5 
g > > >  >  >  >  922 28.2 23.3 
4 > }  y  >  »» 943 30.7 25.8 
g > >  > >  > >  1023 31.0 28.1 
g > > )} > > 1085 37.1 36.6 

10 " " 1052 39.6 40.6 

The outstanding need of all the soils of South Carolina is for 
an increased supply of nitrogen. This is true for all crops ordinarily 
fertilized. The results given in the tables above (secured from a 
number of tests in Avliieh the phosphorus and potash applications 
remained constant, but Avliere the amount of ammonia applied varied 
as indicated) clearly indicate this fact. On the other hand, nitrogen 
alone is not sufficient, for after the need for this element has been 
met, it becomes necessary to apply phosphorus and potash as well, 
if highest yields are expected. This is shoAvn by the folloAving table 
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which gives the yield of cotton from various combinations of the 
plant food elements. 

Table 3.—The Yield of Cotton Secured in Four Coastal Plain Ex
periments Over a Period of Years, Embracing a Total of 18 
Tests. 

Fertilizer Applied Seed Cotton Per Acre Increase 

No fertilizer 588 
Phosphorus and Potassium 648 60 
Nitrogen and Potassium 868 280 
Nitrogen and Phosphorus 965 377 
Nitrogen, Phosphorus, and Potassium 1021 433 

The proper balance or ratio of the three plant food elements 
ordinarily supplied in commercial fertilizer is of great importance, 
and is a matter which is receiving consideration at the present time. 
For instance, former results indicate that with a relatively small 
quantity of nitrogen only a small amount of potash is needed. If 
the application of nitrogen is materially increased, it is quite like
ly that the potash requirement should be correspondingly increased, 
and this point is being studied in the more recently planned'experi
ments. 

Fig. 4.—Group of farmers attending field meeting on farm of B. B. 
Bauknight, Trenton, August 8 , 1927. 

I 
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There are two factors to be kept in mind in fertilizing cotton: 
total yield and earliness of production. Often the earliness of the 
crop may be of greater importance than the final yield, especially if 
the weevil is prevalent during the latter part of the season. This 
makes it necessary to observe very carefully the effect of fertilizers 
on the earliness of the crop. 

The one fertilizer topic upon which most interest is centered at 
the present time is that of the most economical and efficient source 
of ammonia. This is due to the outstanding need for nitrogenous 
fertilizers, the intense competition existing at the present time, and 
the cost of commercial nitrogen. Many of the tests conducted by 
this station are for the purpose of studying the most economic 
source of nitrogen. In general the mineral or inorganic sources ap
pear to give greatest returns for the amount of money invested. 
This is especially true for those crops having a critical period of 
growth, such as corn and the small grains. Cotton, as a result of 
the boll weevil, has been changed from a crop having a long grow
ing season to one having a short period of productive growth and 
development. On this account cotton also profits most by applica
tions of quickly available forms of ammonia. 

Bulletin 227 published during the summer of 1926 gave the re
sults of the source-of-ammonia tests to that date, and the results 
secured since that time are not materially different. 

While the small grains are not fertilized to anything like the 
same extent that cotton is, they do receive considerable fertilizer 
and for that reason should have some experimentation. In the fall 
of 1926 a number of tests were placed in the vicinity of Clemson 
College with a view of studying the proper fertilization of oats and 
wheat. The results are given in Bulletin 242. It was noted from 
this one year's test that the greatest benefit was secured by the use 
of readily available ammonia applied early in the spring. Light 
applications of complete fertilizer applied in the fall had a tendency 
to increase the yield, which was proportionately greater with wheat 
than with oats. 

The tests to determine the best source, time, and rate of side 
application of ammonia to cotton have been continued at Clemson 
College but no results are available as picking has not been com
pleted. 

The work at Florence and Summerville has been continued 
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without material change. Practically all of the fertilizer and rota
tion projects conducted at these two stations are of long-time dura
tion, and the results are of increasing value as time goes on. A 
very striking illustration of the mutual dependence of a rotation 
and the proper fertilization is shown by the yields secured on the 
three-year rotation plots at Florence as compared with the continu
ous cotton plots, otherwise similarly treated. Here with neither 
fertilizer nor rotation the yield at the end of the fourteenth year is 
less than 100 pounds of seed cotton per acre, and even where heavy 
applications of fertilizer have been made on the continuous cotton 
plots the yields are unsatisfactory. Where a three-year soil-build
ing rotation has been followed without fertilizer—the yields aver
age about 700 pounds of seed cotton per acre. Only a relatively 
small amount of fertilizer has been necessary to produce splendid 
yields on the rotated plots. 

A rather comprehensive test of fertilizer for tobacco was con
ducted at Florence the past season, but complete results are not yet 
available. This is to be continued, and if possible enlarged the next 
season. 

Fertilizer Placement Studies 

This is the second year that the work under the joint agreement 
between the South Carolina Experiment Station and the Soil Im
provement Committee of the National Fertilizer Association has been 
conducted. This consists of field tests in both the Coastal Plain and 
Piedmont regions to determine the best manner and rate of appli
cation of fertilizer to cotton, and also pot and greenhouse studies to 
determine the effect of placement of fertilizer upon the germination 
and root development of the seedling. Some very interesting, as 
well as valuable, results have been secured. These are now in pro
cess of compilation and will be issued in bulletin form within the 
near future. 

Legume Studies 

In the fall of 1926 twenty-four species, varieties and strains of 
winter legumes were sown in small plots at Clemson College with a 
view of s tudying their adaptation to local conditions. Many of these 
had been grown successfully before, while for others it was the first 
attempt. The size of the plots did not permit the securing of very 
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accurate data as to yield; in fact, this was not planned, but much 
valuable information was secured as to the adaptation of the sev
eral crops grown. This work is being continued on an enlarged 
scale the present season, particularly with three crops which appear 
to be especially well adapted to our needs—Hairy and Monantha 
vetch and the Austrian winter pea. These are to be seeded at differ
ent rates and dates, and the yields to certain dates in the spring 

Fig. 5.—The Austrian winter pea, a new winter legume 

secured. The present interest in winter legumes makes this a very 
important piece of work. It is not so much the value of such crops 
that needs to be emphasized, but the selection of the crop best 
adapted to local conditions, the time and rate of seeding, and the 
amount of grotvth by a given date in the spring, that need to be 
emphasized. These and similar problems are the ones receiving 
special consideration at the present time. The tests being conducted 
at Clemson College are being duplicated at each of the three sub
stations. 

Several summer legumes are also being studied with a view of 
determining their adaptability to Piedmont conditions. Among 
these may be mentioned Dalea or Woods clover from Iowa, the 
Florida beggar weed, and a species of Crotalaria secured from the 
Florida Experiment Station. 
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Fig. 6.—Subterranean clover, a new pasture crop 

Miscellaneous Cotton Experiments 

Spacing1.—The cotton spacing test has been continued along 
lines similar to those followed in recent years. The yield in 1926 
was unsatisfactory because of poor stands caused by excessive 
drought, and the results of the 1927 test are not yet available. From 
observations made in the field, it is not believed that the results will 
be different from those secured in previous years. 

Spinning Quality of Cotton.—An additional variety test to de
termine the spinning quality of the fihre from several of our lead
ing varieties has also been conducted for the past two years. This 
experiment is in co-operation with the testing laboratory of the 
U. S. Bureau of Economics maintained at Clemson College. The 
results of the tests made on the lint of the several varieties furnish
ed last year have not yet been summarized. 

Seed Treatment.—The seed treatment test has been continued 
as in former years. The need for earliness is clearly recognized and 
one way of securing this earliness is through the planting of seed 
delinted with sulphuric acid. Germination is hastened by this 
method of treatment, with an earlier stand as the result. The in
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creased yields secured indicate that this is a profitable practice 
where farmers are equipped for thus treating their seed. Complete 
results from the seed treatment plots for 1927 are not available at 
this time, but on October 7 the plots planted with sulphuric acid 
delinted seed had produced a yield of 851 pounds of seed cotton 
per acre, as compared with 762 pounds of seed cotton per acre for 
seed delinted by machinery. Untreated seed planted under similar 
conditions, had at the same date produced but 658 pounds of seed 
cotton per acre. 

The practice of rolling cotton seed in nitrate of soda or ashes 
prior to planting is often believed to have an effect similar to treat
ing the seed so as to remove the lint. As a rule, however, the yield 
from such treatment is not as great as that from untreated seed. 
Such results are indicated by the picking to October 7 this year. At 
this date those plots from seed so treated had produced but 552 
pounds of seed cotton per acre, or almost exactly 300 pounds less 
than from the sulphuric-acid-treated seed. 

Time of Planting.—The time of planting cotton is dependent 
upon climatic conditions, but in general the earliest date upon which 
planting can be done and yet secure a satisfactory stand is prefer
able. In order to determine the most satisfactory average date of 
planting, a test has been conducted for several years in which the 
plantings are made at intervals of two weeks from very early in the 
season until very late. This test was especially striking in 1927, 
the height and size of the plants being directly proportional to their 
age. It was perfectly evident throughout the season that the yields 
would be in accordance with the date of planting, and the results 
to October 4 confirm this observation. On this date a total of 1,940 
pounds of seed cotton per acre had been picked from the plots 
planted on March 21, 1,740 from the April 1 planting, and 1,680 
from the April 15 planting. Planting cotton later than April 15 
showed a marked reduction in yield. For instance, the planting 
made on the first day of May had to this date produced but 980 
pounds of seed cotton per acre, and when the date of planting was 
delayed two more weeks there was a yield of only 220 pounds of 
seed cotton per acre, produced by October 4. In fact, from the 
earlier plantings a heavy picking was secured September 20, while 
from the latest planting only a light picking was obtained at the 
time of the second picking, October 4. 
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Cotton Fruiting' Studies 

For a number of years this experiment station has devoted con-
• siderable attention to a careful study of the various phases of fruit
ing in the cotton plant. There are so many factors which influence 
and determine flowering and boll development in the cotton plant 
that careful studies are absolutely necessary. It is not enough to 
determine the final yield from a particular treatment, for much more 
may be accomplished if the factors determining this yield are known 
and understood. 

In 1926 these studies were continued at Clemson College along 
lines previously reported, and in addition studies were also made 
at both the Pee Dee Station at Florence and the Coast Station at 
Summerville. At the first named station, the long continued fertil
izer experiments afford a splendid opportunity for studying the 
exact effect of the several fertilizer treatments upon the rapidity of 
fruiting and boll development. For instance, it is a recognized fact 
that phosphorus has a tendency to produce an early crop. Whether 
this is due to a rapidity of fruiting early in the season or to a 
quick development of the squares and bolls, is a point concerning 
which additional information is needed, and it is to secure data of 
this nature that the experiments have been undertaken at Florence. 

The same studies have been continued the past season, and now 
that three years' results are available it is expected to publish these 
as soon as possible. Some very interesting observations may be 
made, although the final results for all three years have not been 
tabulated. For instance, in 1926, during the first three weeks of 
flowering, fifty plants on the plot which has received 1,000 pounds 
of 8-4-4 annually since 1914 produced 386 blooms; while during the 
same period a similar group of plants on the plot having received 
the same treatment, with the exception of having had no phos
phorus, produced but 164 flowers, or less than one-half as many. 
This clearly illustrates the value of phosphorus in producing early 
fruit. It is also interesting to note that the boll period, or time 
from flowering to open boll, was not materially influenced by in
creasing the amount of phosphorus in the fertilizer. Apparently, 
then, the hastening of the maturity of the crop due to applications 
of phosphorus is from the stimulation of early fruiting, rather than 
from a hastening of the development of the boll. 
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In the studies made on the several varieties at Summerville it 
was noted that certain varieties began fruiting somewhat earlier 
in the season than did others. Certain varieties also maintained 
vigorous growth and fruiting later than did others. All of these 
results have not yet been completely summarized however, and are 
therefore not available for publication. 

The individual plant studies on six selected varieties have also 
been continued at Clemson College the past season. The results se
cured so far indicate that there is a very distinct and definite 
varietal difference as regards commencement and rapidity of fruit
ing ; also in shedding and time required for square and boll develop
ment. There also appears to be a distinct plant variation, which is 
possibly inherited. 

Some correlation between square and boll period might be ex
pected. That is to say, a square which develops quickly to the 
blooming stage might be expected to develop into an open boll 
quickly; but apparently this is not the case. As a matter of fact, 
correlation studies between square and boll periods show no rela
tion to exist. There is no significant correlation at all. Observa
tions and references indicate that there is more crossing in cotton 
than has ordinarily been supposed, and if carefully controlled work 
is to be attempted on a limited number of plants, it is necessary that 
pure lines be used. With a view of securing such material a num
ber of plants of several varieties have been selfed the present sea
son. By continuing this for a few years a supply of pure seed will 
be available for such carefully controlled experiments as it may ap
pear desirable to conduct from time to time. The future fruiting 
studies will be made as far as possible with plants belonging to the 
same self-fertilized line. 

EXPERIMENTS WITH FRUITS AND VEGETABLES 

While the greater part of the income of the South Carolina 
farmer is derived from other than horticultural sources, the in-
ceasing importance of fruits and vegetables both from the stand
point of home consumption and as a source of considerable revenue 
gives to horticulture an important place in our agriculture, and this 
demands a large amount of research work on the part of the South 
Carolina Experiment Station. During the past five years the amount 
of research work in this field has been gradually increasing and we 
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are now working 011 some of the problems that are of much value 
to the fruit and vegetable growers. There is still, however, much 
to be done, especially with vegetables. 

As an indication of the value of horticultural research we have 
just completed an experiment comparing certified with non-certified 
Irish seed potatoes. This was carried on in various potato growing-
counties of the state and showed that certified seed produce an 
average of 7.2 barrels per acre more than the non-certified seed. 
This increase can be readily appreciated when one considers that 
between 15,000 and 18,000 acres in South Carolina are planted to 
Irish potatoes annually. 

In addition to the experiments with vegetables which are al
ready being conducted, there is urgent need for fertilizer tests for 
the more important crops in the trucking sections as well as for 
rotation experiments including some of the soil building crops. 
Stable manure cannot be obtained in this state except in small 
quantities and it is necessary for us to depend upon commercial 
fertilizer and soil-building crops for plant food. We need, also, to ( 
make strain tests with some of our vegetables to determine the most 
desirable of the many strains within a given variety. Work of this 
nature is being undertaken as rapidly as time and funds permit. 

Apple Pollination Studies 

Some of the counties of the upper Piedmont section of South 
Carolina offer opportunities for the development of a commercial 
apple industry. Before planting recommendations can be made, in
formation 011 the pollination requirements of certain varieties is 
necessary. For this reason pollination experiments are being con
ducted at Clemson College to determine whether certain varieties 
are self-fruitful or self-sterile in South Carolina, and to determine 
desirable pollinizers for the self-sterile varieties. 

In this work all blossoms were emasculated and hand-pollinat
ed. A supply of pure or unmixed pollen was obtained by collecting 
advanced but unopened flowers of each variety, removing anthers 
from them and drying in Petri dishes in the laboratory. To avoid 
possible chance pollination, the blossoms employed were emasculated 
after the buds were fully developed and yet while the overlapping 
petals protected the stigmatic surfaces. In this stage of develop
ment of the blossoms, the anthers were unripe and had not rup- ft 
tured. 
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Fig. 7.—Pollination studies with Winesap apples at Clemson College. 

The viability of the collected pollen was determined by germ
ination tests in 12 percent cane sugar solutions. 

After the blossoms were emasculated and the pollen applied, 
"glassine" bags were used to enclose the pollinated flowers. Ap
proximately 5,000 flowers were pollinated in this way, making use 
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Fig. 8.—Pollination studies with apples at Clemson College 



Fig. 9.—Pollination studies with apples at Clemson College 
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of only four varieties—Winesap, Delicious, Arkansas, and Stayman. 
From the data secured (one season's work, 1927) the following 

interpretations are made: 
Winesap.—The Winesap variety was self-sterile, and also inter-

sterile with both Stayman and Arkansas varieties. The Delicious 
and Early Harvest were satisfactory pollinizers. 

Delicious.—The Delicious variety was self-sterile, and also 
inter-sterile with both Stayman and Arkansas varieties. The Early 
Harvest was the only satisfactory pollinizer for this variety of the 
four varieties of pollen used. 

Arkansas.—The Arkansas variety was self-sterile, and also 
inter-sterile with both Stayman and Early Harvest varieties. The 
Delicious was a satisfactory pollinizer. 

Stayman.—The Stayman variety was self-sterile, while the 
Delicious and Early Harvest were satisfactory pollinizers. 

The pollen of Delicious and Early Harvest varieties showed a 
satisfactory percentage of germination; while the pollen of Ar
kansas, Winesap, and Stayman varieties did not make satisfactory 
germinations. 

Pruning Methods for the Golden Delicious Apple 

A young orchard of over 100 Golden Delicious apple trees has 
been devoted to the study of different methods of pruning this 
variety. The experiment was started when the trees were first set 
out, and while they are yet too young to permit accurate conclu
sions to be drawn, information is being secured with reference to 
pruning which will be of value to our apple growers. 

Cooperative Fertilizer Test with Peaches 

No changes have occurred in the results of our cooperative 
fertilizer experiments with peaches which we are conducting in co
operation with Mr. W. L. McCoy at McBee and with Mr. B. M. 
Gramling at Gramling, representing respectively the Pee Dee and 
the Piedmont sections of South Carolina. 

These experiments were started the year the trees were plant
ed and a representative of the Experiment Station has been present 
to apply the fertilizer each year. The data secured consist of 
measurements of terminal growth and of trunk circumference; 
counting and weighing the peaches on each tree in the plots from 
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which we are obtaining these records. Notes on the amount of color 
of fruit, insect and disease infestation, etc., are also being taken. 

This is the sixth year of these experiments, and in addition to 
the growth record, which has been obtained each year, we have ob
tained a yield record of three crops from each orchard. 

The data obtained show that nitrogen seems to be the main 
factor in promoting tree growth and in increasing yield. Nitrogen 
has also been found to delay the ripening of the fruit from two to 
ten days depending upon the season and the amount applied per 
tree. Phosphoric acid and potash seem to be of very little benefit 
to the trees. 

Plots on which summer and winter cover crops have been 
grown ripened their fruit later than other plots receiving the same 
fertilizer treatment but no cover crops. Cowpeas were used in 
summer and rye in winter. 

A progress report of these experiments is now in process of 
preparation. 

Sources of Certified Irish Cobbler Seed Potatoes 

k These source-of-seed tests have been conducted at the stations 
at Clemson College, Summerville, and Florence. A summary of our 
findings was published in the Annual Report for 1926 and Bulletin 
232 of this station has since been issued on this subject. These 
tests will be continued for several years using seed from a number 
of different sources. 

Experiments with Fertilizer for Irish Potatoes 

For five years we have been conducting fertilizer experiments 
with Irish potatoes at Clemson College, Florence, and Summerville. 
It appears from the results which have been obtained thus far at 
Clemson College that Irish potatoes respond to heavier applications 
of potash than it has been the custom to apply and that best re
sults are secured from not less than one ton per acre of a complete 
fertilizer. These recommendations are based on yields obtained on 
sandy loam river bottom soil not subject to overflow and in medium 
fertile condition. 

At the Florence station on a Norfolk sandy loam soil consider
ably richer than the one used at Clemson College, potash again 

i.» 
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seems to give the best results, the yields increasing as the amount 
of potash increases. 

At the Summerville station on a Norfolk sandy loam soil not 
as rich as the soil at Florence, a higher percentage of nitrogen seems 
to give largest yields. Potash tends to increase the yields but to a 
lesser extent than at Florence and Clemson College. 

In these experiments a 7-5-5 fertilizer at the rate of one ton per 
acre has been used on every fourth plot as a check. A complete 
report of these experiments in bulletin form is being prepared for 
publication. 

Experiment with Asparagus 

Cooperative fertilizer experiments with asparagus are being 
conducted in cooperation with Mr. J. E. Boatwright and Mr. B. R. 
Gantt of Monetta. Similar tests with fertilizer are being made at 
Clemson College. In addition to testing different formulas an effort 
is being made to determine the proper time to apply fertilizer to 
asparagus. It will require at least another year's work before we 
can secure enough data on which to base any recommendations. 

At Clemson College time-of-cutting and spacing experiments 
are being conducted with asparagus. These are yielding results 
which will be reported as soon as sufficient data are accumulated. 

Test of Sources of Tomato Seed 

Although most of the commercial supply of some vegetable 
seeds, as tomatoes, lettuce, etc., are grown by a relatively few seed 
growers, there seems to be a great difference in productivity of 
seed of particular varieties obtained from the different retail seeds
men. Whether this is due to different strains, age of seed, storage 
conditions of seeds, etc., is not definitely known. 

In a test covering one year in which was included 8 of the more 
important varieties of tomatoes and seed which were obtained from 
ten or more prominent seed houses, it was found that there was a 
great difference in yield of the same variety when grown from seed 
of different sources. Of 11 sources of seed of Earliana, one source 
produced over 12,000, another 14,000, another 17,000, two over 
15,000 and three over 20,000 pounds. With Greater Baltimore the 
yields were 12,000 to 23,000 pounds per acre. Bonny Best yielded 
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at the rate of 16,000 to over 21,000. The John Baer variety yielded 
from 4,000 to over 14,000 pounds per acre. 

Differences similar to those above quoted appeared in all of the 
varieties tested. The main varieties used were Earliana, Trucker's 
Favorite, Greater Baltimore, Bonny Best, Livingston's Globe, Gulf 
State Market, John Baer, and Stone. Differences in time of ripen
ing were also observed in the same variety when grown from seed 
from different sources. 

Test of Varieties of Wilt-Resistant Tomatoes 

A test of nine wilt-resistant varieties of tomatoes shows that the 
Marvel, Louisiana Red, and Louisiana Pink were the heaviest pro
ducers of marketable fruits per acre at Clemson College. So far 
we have been testing for yield and quality of fruit and not wilt 
resistance, since we did not have suitable land infested with wilt; 
however, next year we expect to test the wilt-resistant qualities. In 
addition to the three varieties named above, Duke of York, Norton, 
Columbia, Marvana, Marvelosa, and Marglobe were also tested. 

Cost and Efficiency of Dusts for Controlling' Insects and Diseases in 
the Home Orchard 

It is extremely disagreeable to many persons and requires so 
much time to mix liquid sprays that many home orchards are not 
properly sprayed. Owing to the presence of the boll weevil over 
the entire state, the majority of farmers have some type of dust 
guns and know how to use them. If dust will control insects and 
diseases on apples, peaches and grapes, which are the three prin
cipal kinds of fruit found in most orchards, it is believed that the 
average owner of a home orchard would apply remedies in dry 
form when they would not go to the trouble of mixing and apply
ing liquid sprays. This experiment was inaugurated during the 
past season and will be continued until definite results can be se
cured. 

Variety Tests 

Variety tests are being conducted with apples, grapes, pecans, 
peaches, and bush fruits. More than 100 varieties each of apples, 
grapes and peaches are included in these tests. Reports have al
ready been issued of several promising varieties of grapes. 
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Effort is being made to develop a yellow free-stone peach that 
will come in 10 days to two weeks after the Elberta. 

Sweet and sour cherries are being tested on the stiff clay soils 
of the Piedmont region. The sour varieties will grow and produce 
a fair crop over a considerable portion of the state, but the sweet 
varieties seem to succeed only in the northwestern section. A few 
large old sweet cherry trees are found and it would seem that they 
have not succeeded when planted in recent years. At several places 
the Yellow Spanish variety is doing very well. This variety is be
ing tested along with a number of others. Sour varieties do well 
at Clemson College if they are sprayed three times each summer 
with a weak solution of Bordeaux mixture. 

STUDIES OF INSECTS. INSECT PESTS AND OTHER ANIMALS 

During the year we have continued the work of recovery from 
the fire of two years ago, and feel that we are now in as good con
dition as before it occurred. All active projects of work have been 
continued, as well as various studies which are designed to 
strengthen our work as a whole. 

As compared with last year the following indicates the activi
ties of some of our standard insect pests: 

Less Destructive: More Destructive 
Cotton leaf-worm Cotton boll weevil 
Chinch bug Mexican bean beetle 
Cotton flea hopper Codling moth 

Harlequin bug 
Tobacco worms 
Leaf beetles (several kinds) 

Other standard pests apparently maintained their general aver
age rate of damage. This showing indicates that insect damage was 
more severe than last year, largely because of increased activity of 
the boll weevil and the Mexican bean beetle. Although the codling 
moth was severe, good control was usually secured by spraying. 

Faunal Studies and Ecology 

The records, data, and collections under this head were started 
several years ago, and gratifying progress has been made. Correct 
identification and an understanding of the conditions which most 
favor a pest, are needed in order to prosecute sound efforts toward' 
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its control. Hence all members of our Division (whether Station, 
College, Extension, or Crop Pest Commission) are encouraged to 
take part in determining the species of insects and other animals 
which inhabit the state, their seasonal activities, geographical dis
tribution, etc. The collections and records resulting from this study 
are available to all workers and are used in our teaching and for 
exhibits. 

We now have records of the existence of more than 1,000 
species of insects within the state, and we well know that this is 
merely a beginning, as probably 10,000 to 12,000 actually exist. 
Publications of the Charleston Museum upon the Birds and Mollusca 
give us good lists in those groups, although we have already added 
several species of birds to those heretofore known to inhabit the 
state. A list of reptiles heretofore known in the state has been com
piled and our collections are adding to the records. We find that, 
among the public the reptiles, especially the snakes, are of muck 
interest. 

While the insects comprise the greater part of our lists of the 
animal life of the state and are the principal subject of our studies,, 
yet our records are designed to include all animal groups for the 
sake of comparisons and completeness. 

Along with the study of the species themselves is the task of 
determining the range of each within the state and the conditions 
under which each thrives best, and this constitutes the study of 
Ecology. It is now well known, for example, that the boll weevil 
is much more at home in the eastern and southeastern half of the 
state than it is in the western section, and this has been strikingly 
evident during the past year. On the other hand, the cotton flea 
hopper and Mexican bean beetle give some indications of being more 
at home in the western part of the state. Similar facts are in 
evidence among the birds, reptiles and other animals, for example,, 
of our six venomous snakes whose bites are dangerous to man, all 
six are found in the eastern section of the state but only two of 
them have been found in the western section. Thus we find that, 
the conditions of climate which are favorable to a certain insect are-
likely to be favorable to certain other animals and to certain plants,, 
and this gives us the conception of "biological areas" or "biologi
cal associations",—not forgetting that, plants are also greatly in
fluenced by the geological history of the region. 
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Tomato Fruit-Worm (Heliothis obsoleta, Fabr.) 

The tests for the control of the tomato fruit worm continued 
during 1927. As compared with 1926 we found fewer eggs on the 
leaves, and did not repeat the rearings of the egg-parasite which 
was so helpful the year before. The number of worms actually 
found in tomato fruits was few, and the number of fruits showing 
injury by the worms was not large; however, our treatments by 
dusts and sprays seemed effective, for less than half as many wormy 
fruits were gathered from the treated rows as from the check rows 
which were not treated, and the number of rotted fruits also was 
less. We find dusting to be more rapid and less laborious than 
.spraying with liquid, yet the plants sprayed with poisoned liquid 
Bordeau mixture remained strong and green over a longer period 
than did those which were dusted. 

Our data to this time indicate this insect to be less destructive 
to tomatoes than we had anticipated; an egg-parasite proved itself 
to be surprisingly effective (1926), and remedial treatments have 
apparently eliminated more than half of the fruit-worm injury. We 
believe that the remedial treatments would be more effective upon 
plants grown to stakes, but we have purposely left ours unstaked 
as is the practice in most commercial tomato plantings. 

The Cotton Flea Hopper 

The investigations of "The Biology and Control of the Cotton 
Flea Hopper" which were begun in 1926 when this insect became a 
pest of major importance in South Carolina, were continued during 
the past year. 

The records for 1927 verify the results of 1926, which were 
published in South Carolina Experiment Station Bulletin 235. Be
cause of the extreme interest shown by cotton growers and agricul
tural leaders in certain biological and life-history phases of this in
sect's activity, a brief summary of certain portions is given here, 
since no bulletin is to be issued covering the work of 1927. 

The evening primrose is an important factor in the life history 
of the cotton flea hopper. When the warm days of spring arrive, 
the evening primrose begins to grow from the rosettes that were 
present during the winter. By the middle of April, 1927, some of 
the plants were in bloom. The nymphal or young stages of the 
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cotton flea hopper doubtless were present in small numbers at this 
time, as they were discovered during the last of April in their 
fourth and fifth instars. 

Care should be taken to prevent mistaking the aphids or plant 
lice on the evening primrose for the nymphs of cotton flea hopper,— 
the cotton flea hopper nymphs run actively over the plants while 
the aphids rarely leave the place where they feed. 

The cotton flea hoppers increased in numbers until the middle 
of June rapidly enough to warrant the idea that severe cotton in
jury might occur. Some of the adults migrated to cotton and many 
migrated to the croton plant. Nymphal forms were also found on 
the seedling cotton. 

During June the evening primrose matured and died, and a 
cold rainy period ensued during the middle and last of that months 
during which time the infestation declined rapidly. The infesta
tion increased somewhat in certain local areas in the Piedmont sec
tion in July, but the insect did not become an important factor in 
cotton production. 

Croton plants were found at Clemson College on May 9, the 
largest plants being then one to three inches tall. The cotton flea 
hopper infestation on it, however, was of very little importance un
til the last of June. 

Fig. 10.—Cages used in the study of the cotton flea hopper 
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The adults of the cotton flea hopper were found on cotton as 
early as May 19. The first nymphal infestation of any importance 
was found on June 21. No stages of the insect were found on cotton 
in the areas under observation in large numbers and for a long 
enough period to be a factor in cotton production. 

The migration of the adults to the blooms of the late summer 
and fall flowers occurred as it did in 1926. 

The illustration above shows two experiments in progress in the 
study of this pest. The cages are made of celluloid with the cir
cular holes in the sides covered with cheesecloth for ventilation. 
The cheesecloth hood at the top allowed one to work with the in
sects on the plants without removing the cages. The cage at the 
left contains a croton plant which harbors cotton flea hopper 
mymplis under observation in the developmental studies. In the 
•cage at the right a cotton seedling is infested with cotton flea 
.hopper nymphs in order to determine the type of injury the insect 
in this stage causes on very young plants. 

A summary of certain activities of females that were mated on 
the croton plant shows that the number of days the females lived 
before depositing eggs, (i. e., preoviposition period) ranged from 
3 to 8 days with an average of 5.1 for the 10 individuals studied. 
The egg-laying period, often called oviposition period, ranged from 
2 to 17 days for the same individuals with an average of 8.5. The 
total life of these females ranged from 6 to 26 days, with an aver
age of 15.8. The oviposition period, then, is slightly more than half 
of the total life period. 

A record of the eggs laid could not be made accurately since 
they are deposited in the plant tissues. Pairs were therefore con
fined to one insect-free plant for one day and then this plant was 
observed to determine the number of nymphs that hatched from 
eggs laid by the female of that pair. The total number of eggs laid 
by each female that produced nymphs ranged from 5 to 42 with an 
average of 24.4. It is possible that the number of eggs laid was 
more than this. The number of eggs per day ranged from 1.75 to 
8. Nine is the maximum number of eggs found to have been laid 
by any female in one day. 

Eleven groups of females were collected from the field and 
placed on uninfested croton plants for 24 hours,—the groups rang
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ing from 3 to 13 in number. They laid an average per female of 
1.75 eggs per day with a maximum of 3.77 and a minimum of .17. 
This figure is lower than that secured from the pairs because some 
of the females would be in the preoviposition and postoviposition 
periods of their lives. The record, however, supports the records of 
the individual females. 

A summary of the developmental data (in days) secured dur
ing July, August, and September, from studies made of 46 in
dividuals shows that the incubation period ranged from 7 to 11 days 
with an average of 8.86 days. The cotton flea hopper casts off its 
chitinous covering—a process called molting—five times during its 
development. The periods between these moltings are called "in-
stars". The fifth or last instar is the longest one, Avith a maximum 
of 8.86 days. However, the instars average from 2.5 to a little more 
than 4 days. The total nymphal development averages 16.30 days. 
When the average incubation period is added to this it makes 25.16 
days, or a little less than a month, for incubation and development 
of one individual. 

Croton was again used as the food plant in this test because it 
Avas the chief host plant of the pest during the time of the experi
ment. 

The time required for the incubation of 444 eggs during the 
period from June 15 to September 15 ranged from 7 to 14 days with 
an average of 9.37 days. The average incubation period of 44 of 
the individuals studied for complete development Avas 8.86 days, in 
studies made from July 12 to August 30. A summary of the incu
bation data for 1927 arranged according to 15-day periods shows 
that the incubation period shortened after June until the middle of 
August when it reached the minimum, after which time it grad
ually increased. 

Injury to Cotton Seedlings by Nymphs.— An attempt was made 
during 1£F27 t o compare the injury of cotton flea hopper nymphs to 
cotton seedlings with that of the adults as shown in the tests during 
1926 and reported in the South Carolina Experiment Station 
Bulletin 235. Several series of tests were run during July and 
August, 1927. In each series, three groups of two plants each were 
used as in 1926. 
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Fig 11—Series of cotton seedlings studied for cotton flea hopper 
injury. 

The illustration above shows one series of tests. The two plants 
on the left were checks (without insects), the two middle plants 
had 2 well-grown nymphs on them for 2 days, while the two plants 
on the right harbored 5 nymphs for 2 days. The resulting injury 
in the blasting of buds, in the stunting of growth and in the ensuing 
excessive branching, was like that described for the adults in South 
Carolina Experiment Station Bulletin 235. There was, however, 
very little malformation of the leaves. 

Tests each year have shown that lateral branching does not al
ways follow apparent blasting of the terminal buds. A terminal 
growth often ensues but the injury is usually evident. This is 
sometimes true when the buds are pinched out of the plants, al
though lateral buds more often develop. 

It will indeed be good economy to follow the cultural practices 
recommended in Bulletin 235 in future years as a precaution against 
infestations by the cotton flea hopper. Sulphur continues to be the 
most effective poison that can be applied economically to cotton for 
control of the pest. 

Study of Insecticides 

In the project "Toxicity of Insecticides", we have continued 
studies of hydrocyanic acid gas, or arsenicals precipitated on differ
ent types of inert carriers, of several of the fluosilicates, of numer
ous arsenicals not now used for insecticidal purposes, and of other 
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possible materials. Some progress also has been made with oil 
emulsions. 

Fig. 12.—Machines used in study of hydrocyanic acid gas formation 

The accompanying cut illustrates a device used in studying the 
toxicity of hydrocyanic acid gas at low dilutions. Samples of the 
gas are taken from three places in the room being fumigated by the 
three machines by means of the three tubes leading to the machines 
from the right. The large aspirator bottles suck the air from the 
room through these tubes, then successively through absorber solu
tions in each of the upright tubes. These solutions can be titrated 
then to determine the hydrocyanic acid gas concentration, and the 
results correlated with the insect mortality and dosage. Results of 
one series of experiments are being compiled for publication. 

Talc has continued to be the best carrier of those tested for 
calcium arsenate when this poison is precipitated upon its particles. 
Of several new calcium fluosilicate compounds tried this year two 
give promise of being very much more effective than the old 
product. Since only one of these "burned" bean foliage very much, 
there is promise of it being an effective poison. Other fluosilicates 
tested were Flurocide, barium fluosilicate and sodium fluosilicate. 
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Reports on these, as well as on the arsenicals, will be available after 
experimental notes and records have been compiled and studied. 

The Mexican Bean Beetle 

The project on "Biology and Control of the Mexican Bean 
Beetle'' was continued during the past year. Most of the season of 
1927 proved to be as favorable for this pest as 1926 was unfavorable. 
Climate continues to be the most important limiting factor in the 
activities of this pest. 

The hibernation records show that an average of 15.08 percent 
of the adults placed in hibernation cages during the last part of 
their activities in 1926 emerged in May and June of 1927, the time 
when field activity was assumed following emergence. The range 
of emergence was from a minimum of 12.3 percent in one cage to a 
maximum of 19.5 percent in another. The first activity of the insect 
was noted on the cages March 21. About April 18 the cage activities 
increased and remained high until emergence subsided in June. The 
highest emergence was during the last third of May when about 
one-half of the total emergence for May and June occurred. The 
greatest daily emergences were on May 29 and May 30. The field 
activities began about May 1 and on May 11 the first eggs were laid 
by the females under test. 

The life history and seasonal history were very similar to those 
of previous years. There was one complete generation, a second 
and third generation were active, and a few adults of the fourth 
generation will develop but will enter hibernation before assuming 
any activities. 

The Mexican bean beetle increased its distribution in the state 
in a southeasterly direction by an average of about 80 miles, re
gaining territory on the south which it lost in 1926, and entering the 
counties of Dillon, Darlington, Lee, Sumter, Calhoun, Orangeburg, 
Bamberg, Barnwell, and all the counties west of these not hereto
fore infested. The increase in area is more than twice that which 
occurred during any one of the favorable years from 1921 to 1924. 

The territorial increase, however, is much greater because the 
state widens towards the east. 

About 1,200 poison tests in cages were made but the results are 
not ready for publication. 
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Fig. 13.—Map showing yearly eastern limits of Mexican bean beetle 

Deciduous Fruit Insect Investigations 
During the past season an investigation of the destructive 

orchard pests was started. Preliminary work was conducted in the 
seasonal history and control of the codling moth and in the control 
of the plum curculio. Biological work was continued on the per
simmon psylla, which is a pest of both the Japanese and the native 
persimmon. 

Fig. 14. Lavae, pupae, and empty cocoons of coddling moth on bur
lap strip taken from apple tree. 



44 SOUTH CAROLINA EXPERIMENT STATION 

The illustration above shows the inside of a burlap band that 
was placed around the trunk of an apple tree late in the season of 
1926. The larvae of the codling moth crawl under these bands to 
hibernate. The illustration shows larvae, pupae and empty cocoons 
as found under the band during the spring of 1927. Records from 
many dozens of these bands showed an emergence period from 
March 28 to May 20, a total of 52 days. The crest of the emergence 
occurred from April 13 to April 19. The first adult codling moth of 
the first generation emerged on June 21. At the time this is written 
other seasonal history data are not yet available or are not yet com
piled. 

Many poisons were tested in the control of orchard pests when 
the trees were dormant and when the foliage was green. These re
sults will be available at a later date. 

The Corn Bill-Bug 

The studies of the corn bill bug were elaborated in some detail 
in the report of last year. The data and results are now being work
ed over and compiled for publication as a station bulletin. 

This particular species of bill-beetle is especially destructive in 
certain eastern localities in this state, and until these studies were 
begun little was known of its exact life history. Some of the points 
regarding it which have been ascertained are: the time when it be
comes active in spring; the rate of killing of corn plants by its at
tacks ; time of laying eggs, and number laid by individual females: 
length of time for hatching "of eggs; larval life; pupation; and 
overwintering. 

Tests of insecticides have been made for its control, but some 
of the most suggestive results are in the time of planting and in the 
selection of lands for planting with reference to rotation. Further 
details will be given in the publication to be issued. 

Corn Weevil 

Studies are also being continued on the corn weevil, a very 
destructive corn insect. The conditions of growth, harvest and 
storage seem to influence the degree of infestation by this weevil, 
and cultural practices may be found to have some value in avoid
ing damage. Fumigation tests are contemplated to ascertain best 
methods of controlling the weevils in stored corn. 
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PLANT DISEASE INVESTIGATIONS 

The research work of this division during the past year has 
been concerned mostly with summarizing the data secured in the 
ecological studies conducted in past seasons and in conducting 
studies in the biology of the cotton plant at low temperatures. 
Much thought and attention has been given also to the design and 
construction of a greenhouse and of constant-temperature equip
ment for prosecuting the temperature studies just mentioned. The 
greenhouse is now completed and the installation of equipment will 
be made in time to conduct experiments this winter. The plant-
disease survey and the investigation of miscellaneous diseases have 
been continued as in former years. 

Fig. 15.—New Experiment Station green house and work room com
pleted 1927. 

Plant Disease Survey 

As in previous years this work was conducted in cooperation 
with the Bureau of Plant Industry of the United States Department 
of Agriculture. Periodical reports and a seasonal summary were 
made concerning plant-disease conditions in the state and in return 
we received summaries of the situation over the whole country. 

The situation in the state has been about average except with 
respect to oats. This crop was damaged by smut to a degree prob
ably greater than in any other season since the development of the 
formaldehyde seed treatment. As summarized by Dr. Moore in a 
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Plant Disease Survey statement, the present season witnessed the 
" heaviest infection in history of state so far as available records 
show. Many fields running above 90 percent infection. The aver
age for all counties in eastern half of state is about 38 percent. Al
most 100 percent control in the few instances where seed was 
treated." It is probable that a few years of comparative freedom 
from the disease had led most farmers to consider the treatment 
hardly worth while, with the disastrous results to the crop seen this 
year. It goes almost without saying that interest in the disease and 
the method for preventing it now runs high in the state. 

On the other hand, corn smut was much less prevalent than 
last year. Different weather conditions are probably responsible 
for this difference. 

Fungous wilt of tomatoes continues to account for much 
damage to the crop where non-resistant varieties are planted. The 
variety test plots on the station farm have gradually been becom
ing infested with the parasite and this year the amount of disease 
in the crop was great enough to give valuable indications as to the 
resistance of the different varieties. Counts were made of the 
diseased plants, in cooperation with the Horticultural Division on 
August 12. These showed that approximately 90 percent of the 
plants of such varieties as Truckers' Favorite, Greater Baltimore 
and Earliana were infected with the fungus, while only about 55 
percent were infected in case of Stone and Livingston's Globe. 

The more severely attacked varieties had many dead plants and 
many very weak ones among those still alive. The plants of Globe 
and Stone were still mostly quite vigorous. Of nine resistant varie
ties represented by four plants each, seven or more showed some 
disease. These varieties have never been claimed to be immune but 
the claim that they are resistant enough to do well in the presence 
of the parasite is borne out by their behavior on these plots. 

Anthracnose was abundant in some places on rye and did some 
damage by reducing the effective leaf areas. The more destructive 
head infection seemed to be rather rare, however. 

Some of the foreign and hybrid pears on the station farm 
which are resistant to blight were badly spotted with the leaf spot 
caused by Fabraea maculata. Kieffer seems to be resistant to this 
under our conditions. 

As usual the "Southern blight" of many plants, caused by 
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Sclerotium rolfsii, was noted a number of times. It was particular
ly destructive on certain varieties of soy beans on some of the 
Animal Husbandry Division plots. 

Ergot was reported by County Farm Agent A. M. Vick as hav
ing been present in Union County and as having been the apparent 
cause of abortion among cattle pastured on the grass. 

Other diseases which were reported as severe in some instances 
were lima bean pod spot (Diaporthe phaseolorum), bacterial wilt of 
various solanaceous crops, rust of china aster, and black rot of cab
bage. 

A powdery mildew of crepe myrtle, which was unknown in this 
country until the past few years, has been present in this state for 
two or three years. It first appeared in the Coastal Plains section 
but during the past summer it has been found at the higher alti
tudes as well. What influence it will have on the cultivation of 
this important ornamental plant is yet uncertain, but it can at the 
very least be expected to become much more prevalent in the next 
few years. 

Plant Disease Herbarium 

We have continued to add to our small herbarium of plant 
diseases. In this "^e place emphasis on South Carolina plant dis
eases and on the fungi which we study in this laboratory. Eventual
ly we hope to have a fairly complete collection of the diseases which 
occur in this state. We often find this collection useful even now 
in helping to name some of the less common plant diseases which 
are submitted for identification. 

Ashy Stem Blight of Beans 

We have several single spore cultures of the fungus (Macro-
phomina phaseoli (Maubl.) Ashby) which fruits on bean plants 
affected with ashy stem blight. No one as yet seems to have been 
able to get it to produce spores in culture. We have grown it on 
a number of different media and under varying conditions with this 
in mind but so far without success. Foreign work indicates that it 
is identical with the organism causing charcoal rot of sweet potatoes 
and that it is widely distributed on a number of hosts in tropical 
countries. Some of our results lend color to this idea, as certain 
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materials certainly take on a decided resemblance to charcoal when 
the organism grows on them. 

Physiological Work with Cotton 
Ecological Studies 

The work of classifying the data, making the necessary calcu
lations, and assembling the results for publication in connection 
with the ecological experiments with cotton has been continued. 
Part of the results of the 1925 work were published during the year 
as Bulletin 238, entitled "Some Effects of Late Defoliation on 
Cotton." It was shown in this study that the popular notion is 
wrong that late defoliation of cotton, as by the cotton leaf worm, 
hastens the maturity of cotton. Rather, it delays maturity. Further
more, as already generally understood, it decreases yield. 

Fig. 16 .—Cotton plant studies under controlled conditions in the 
greenhouse at Clemson College. 

The preliminary draft describing the work of 1923 and 1924 is. 
nearly finished. Some of the results of this work have been report
ed in annual reports of previous years. The following additional 
facts are worthy of note here: 

t  
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1. The "square period," i. e., time after a "square" is large 
enough to detect until the bloom opens, is practically constant 
throughout the blooming season and does not increase as in the case 
of the boll period. 

2. The square period of "forms" which shed after blooming 
is little if any longer than that of forms which reach maturity. 

3. A square with a short maturation period does not seem to 
be any more apt to produce a boll with a short period than with a 
long one. 

4. It is probable that the percent of squares which bloom or 
which set bolls is influenced quite largely by insect activity (es
pecially cotton flea hopper) rather than by any physiological 
peculiarity of the cotton plant, but this point cannot be definitely 
determined without further data. 

Behavior of the Cotton Plant at Low Temperatures 

We have continued the work on the behavior of the cotton plant 
at low temperatures. During the year a low temperature incubator 

• with automatic temperature control was designed and built in co
operation with Prof. P. T. Dargan of the Engineering Department. 

With this incubator we have repeated most of the work re
ferred to in the last annual report as having been done at the Uni
versity of Illinois. Our latest results, with some minor exceptions, 
agree with those previously secured. There is a variation between 
varieties in ability to germinate at low temperatures and between 
individual seeds within a variety. 

For two seasons we have selected seeds which germinated at 
low temperatures and have strains resulting from them growing in 
the field. As soon as we can do so we plan to determine whether or 
not this ability is associated with hardiness in the seedling stage 
and whether or not both are heritable. The ultimate aim is hardier 
cotton. 

Debudding Cotton Plants 

During the past season we have debudded some cotton plants 
in a number of ways and have noted the effect on the growth in the 
length of the main stem. This was done in cooperation with Mr. 
C. 0. Eddy, of the Entomology Division, who was interested in 
learning the cause of the extreme spindliness of cotton plants badly 
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attacked by the flea hopper. The experiment was carried out in the 
greenhouse as it was felt that conditions, particularly of insect at
tack, could be better controlled there than in the open. The evi
dence thus far secured indicates that plants allowed to develop their 
full complement of buds and those from which the buds are re
moved behave very much alike vegetatively until the former contain 
a crop of fair-sized bolls. Those which have been allowed to de
velop then elongate very slowly or cease to do so altogether, while 
those plants which have not been allowed to develop bolls continue 
elongating without interruption. Incidentally it is worth mention 
that growing the plants in the greenhouse has led to the develop
ment of very tall plants. The tallest one on October 13 measured 
8 feet. 

CHEMICAL WORK OF THE STATION 

A very important part of the Station's work, which formerly 
has been mentioned in the report of the cooperating division, is that 
performed by the Division of Chemistry. There is a vast amount of 
analytical work to be done in connection with our investigations and 
at one time or another the Chemistry Division has assisted in carry
ing out important phases of many of the projects of other divisions 
in our organization. Just now this division is making the analyses 
required in studies on the oil content of cotton weed, the toxicity of 
insecticides, the digestibility of feeds, the relationship between the 
mineral content of feeds and the soils upon which they are grown, 
and other minor projects. 

The Relationship between the Mineral Content of Feeds and the 
Soils upon Which They Are Grown 

In cooperation with the Dairy Division on a project begun sev
eral years ago, Mr. Mitchell, the research chemist, is determining 
the moisture, iron, calcium, magnesium, phosphorus, and iodine con
tent of a variety of feeds and also of the soils on which these are 
grown. Several determinations are made of soils at varying depths. 
Approximately one thousand such determinations have been made on 
oats, several varieties of soybeans, rye and vetch, grass hay, cow-
peas, alfalfa, Bermuda, Paspalum, Lespedesa and Johnson grass. 
Many of the feeds analyzed were grown on the cooperative experi
mental fields in different parts of the state where we have accurate 
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records of the fertilizer treatments which the soil has received for 
several years back. 

This work has not reached the point where we are able to draw 
definite conclusions, but a preliminary report reveals some interest
ing and significant facts. 

We find a rather wide variation in the ash content of the differ
ent varieties of the same plant and of the same variety grown un
der different conditions. There is also a difference in the iron, 
calcium, magnesium, and phosphorus content, Avhich difference 
varies with the variety and place grown but seems not to be affected 
by the fertilizer treatment received. Thus far there seems to be no 
definite relationship between the mineral content of the soil and the 
mineral content of the plants grown on them. 

Iodine was found in minute quantities in a large proportion of 
the samples of feeds ^roAvn a t Clemson College, and at Trenton and 
Gaffney, and in a larger proportion of the samples analyzed from 
Florence and Bishopville. Iodine was found in a larger percent of 
the soybean samples than in any of the other feeds analyzed. This 
work is being continued as rapidly as it is possible to make the de
terminations. 

EXPERIMENTS WITH LIVESTOCK 

South Carolina is well adapted to the growing of forage crops, 
such as soybeans, alfalfa, rape, and rye. We are trying to determine 
the best succession of forage crops which will furnish continuous 
grazing for pigs from weaning time to market. Such a system will 
enable the farmers to produce pork economically every year. 

Soybeans have so far proven to be one of our most efficient 
forages for pork production. It is unfortunate that soybeans pro
duce soft pork. This station is cooperating with the United States 
Department of Agriculture with the idea of finding out to what ex
tent soybeans can be utilized without softening the pork to the point 
where there Avill be a cut in price. With the soybean acreage in
creasing rapidly it becomes increasingly imperative that this prob
lem be solved. 

There are some sections of the state where corn is grown quite 
extensively. It is a well knoAvn f act that corn alone is not a satis
factory ration for hogs. Our problem here is to find the best and 
cheapest supplement to corn. We have found that the corn and 
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tankage ration of the corn belt is not best for South Carolina, for a 
mixture of equal parts of fish meal and soybean meal has proven 
decidedly superior to tankage. Our experiments with protein sup
plements have already proven of great value. Using the results of 
our experiment station as a guide, twelve carloads of hogs have been 
fed on demonstration this year. Records have been kept and the 
figures show that the pork was produced at a cost of about 5| cents 
per pound. 

In five years' experiments with breeding we have built the 
greatest herd of Berkshire hogs in America—a herd which has 
shown and won at the leading fairs in the corn belt and in the 
South. This herd is now being used to serve the experiment station 
in further breeding work. 

In three years' time we have built a flock of sheep which is one 
of the best flocks owned by any college in the country. This year 
the sheep have duplicated the record of the hogs by showing at sev
eral of the state fairs and winning over some of the best flocks of 
the country. The sheep will also be used for experimental work. 

Fig. 17.—Foundation flock of purebred Hampshire sheep 

Our Hereford herd at the college has been gradually improv
ing and the Angus herd at the Coast Station has also made marked 
improvement recently. Cost records are being kept on these herds. 
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Protein Supplements to Corn for Fattening1 Hogs in Dry Lot 

Previous tests at this station have shown the combination of 
fishmeal and soybean meal to be the most efficient protein supple
ment for fattening hogs in dry lot. These tests have also shown 
fishmeal to be more efficient than tankage when fed with corn. 

The test of 1926-27 was planned to compare fishmeal and tank
age when fed in combination with other protein supplements; also 
to try other protein supplement combinations that might give better 
results than fishmeal and soybean meal. 

Sixty hogs averaging fifty-one pounds were divided into six 
lots and each lot fed on a different ration. 

Corn was used in all of the rations. Three of them contained 
tankage and three of them fishmeal. Soybean meal and peanut 
meal were used with both tankage and fishmeal. 

The three lots which received fishmeal into the ration made the 
fastest and cheapest gains. Soybean meal was more efficient than 
peanut meal. Adding bran to the combination of fishmeal and soy
bean meal increased the feed per 100 pounds and did not increase 
the average daily gain. 

At the close of the feeding period the hogs in this test were 
shipped to Beltsville, Maryland, and slaughtered under supervision 
of the U. S. Department of Agriculture. Fat tests showed that 
there was a higher percentage of hard hogs in lots receiving fish
meal. 

A Comparison of Home Mixtures and Commercial Feeds for Fatten
ing Pigs in Dry Lot 

A second test was conducted to compare a home mixture which 
has proven best in previous trials at this station with two com
mercial feeds which are being sold in this state. 

The pigs receiving the home mixture of corn, soybean meal and 
fishmeal made an average daily gain of 1.79 pounds and required' 
358.12 pounds of feed to produce 100 pounds gain. 

As in our previous trial the home-mixed supplement, fishmeal' 
and soybean meal, gave decidedly more satisfactory results than 
either of the commercial feeds. 
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Protein Supplements for Breeding Pigs, on Forage 

There has been very little experimental work done to determine 
the best rations for growing out high class breeding pigs. Con
sequently, there has been no standardization of breeding rations. 
Breeders in the same community and under practically the same 
conditions are using entirely different rations. There must be a 
few rations that are best when it is desirable to make the most 
growth on breeding pigs. Tests conducted at this station to com
pare three practicable rations for breeding pigs show that a com
bination of cornmeal, Red Dog flour, wheat bran, and fishmeal is 
decidedly superior to shelled corn, soybean meal and fishmeal in 
combination and also superior to a ration consisting of shelled 
corn, soybean meal, fishmeal and wheat bran. 

The pigs receiving the first of these rations required slightly 
more feed for one hundred pounds gain, but they made a more 
rapid gain and were decidedly the best grown and conditioned pigs 
at the end of the test. 

Fig. 18.—Corn and soybeans ready for the hogs. 
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A Comparison of Supplements to Standing* Corn for Fattening* 
Hogs. The Quality of Pork Produced 

It is a recognized fact that the cheapest way to feed corn is to 
let the hogs gather it from the fields. However, the best way of 
supplementing this corn has not been definitely determined. Tests 
conducted at the Pee Dee station showed that standing corn supple
mented with tankage produced decidedly the fastest gains (2.06 
pounds per day), although the cost per .100 pounds was slightly 
higher than in the case of hogs allowed to feed on corn and soy
beans grown together. The average daily gain on corn and soy
beans was 1.70 pounds. At the close of the feeding test the hogs 
were shipped to Beltsville and slaughtered. Tests made by the 
U. S. Department of Agriculture animal husbandmen and chemists 
showed that all carcasses were hard with the exception of one which 
was medium soft. 

A Comparison of Forage Crops for Hog's 

The most economical gains are made by hogs that have access 
to forage. One of the great advantages of the South in producing 
hogs is the possibility of grazing forage during the entire year. 
Soybeans and alfalfa are two of the best sun^ner and fall forages 

Fig. 19.—Lost in a forage wilderness 
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and we are conducting experiments to determine the value of these-
forages as compared with dry lot feeding and also to determine the 
most economical grain ration to feed with them. 

The results for 1927 show that hogs in the check lot fed on corn 
and tankage but without forage made the fastest average daily gain, 
but also the most expensive. The most economical gain was made 
with soybean forage plus a 2^ percent corn and tankage ration. The 
next most economical gain was made by the hogs on soybeans plus a 
2£ percent corn ration. Alfalfa forage plus a 2£ percent corn and 
tankage ration was much more economical than corn and tankage 
fed in dry lot although the average daily gain was not as great. 
The hogs gained faster on soybeans plus a 2$ percent corn and 
tankage ration than they did on alfalfa with the same supplement. 

Steer Feeding 

Cottonseed meal and cottonseed hulls is the most common 
ration used for fattening streers in this state. Most feeders feel 
that the cost and ease of securing these feeds gives them an ad
vantage that cannot be overcome by rations producing faster gains. 

A second test was conducted at this station during 1926-27 to 
compare cottonseed hulls with corn silage, and cottonseed meal with 
soybean meal for fattening steers. 

Steers fed on cottonseed meal and hulls gained 1.40 pounds per 
steer per day and consumed 2,268.34 pounds of feed for 100 pounds 
gain. Those fed on cottonseed hulls with soybean meal made an 
average daily gain of 1.47 pounds and ate 2,148.18 pounds of feed for 
each 100 pounds gain. When cottonseed meal and corn silage were 
used the steers gained 1.77 pounds per day and required 2,783.78 
pounds of feed for each 100 pounds gain. The average daily gain 
per steer fed on soybean meal and corn silage was 1.70 pounds and 
2789.90 pounds of feed were required for 100 pounds gain. It will 
be noted that the fastest gains were made when corn silage was 
used as the roughage. These results check very closely those of 
last year, and serve to indicate the gains which might be expected 
from these four feed combinations. In order to determine which of 
these is most economical, local supply and prices will have to be 
considered. 

At the close of the feeding trial the steers were shipped to 
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Beltsville and tests made as to the palatability and quality of meat 
produced by the different rations. 

Preliminary reports show very little correlation between the 
rapidity of gain and the tenderness of the meat. However, the two 
lots of steers receiving corn silage averaged higher in tenderness 
and palatability than those receiving cottonseed hulls. 

EXPERIMENTS WITH DAIRY CATTLE 

The research work of the Dairy Division this year has dealt 
largely with methods of breeding and feeding dairy animals. A 
special effort is being made to help solve the feeding problems of 
our dairymen with the purpose constantly in mind of larger and 
more efficient utilization of farm-grown feeds, especially roughages. 

Factors influencing growth of dairy animals are being studied 
by means of photographs. A great lot of valuable information is 
being collected by this means. 

The advanced registry testing for 1926-27 revealed two records 
of national and international importance. 

All of this work is discussed in more detail under appropriate 
headings. 

Cora Versus Sorghum Silage for Milk Production 

During the winter of 1926-1927 corn and sorghum silage were 
again used in comparative rations to determine their relative values 
as feeds for milk production. Conditions under which this trial was 
conducted were similar to those of the 1925-26 trial and the results 
obtained were likewise comparable to those of the previous winter. 
Because of the degree in which these two trials differ from the trials 
conducted some years previous by this station, it is deemed neces
sary to include another year's work before publishing the results of 
all the data. 

From the data of the past winter's trial the following com
parisons were obtained: 

1. On the basis of total digestible nutrients consumed, sorghum 
silage was found to be 76.90 percent as efficient as corn silage for 
milk production and 79.28 percent as efficient for butterfat pro
duction. 

2. On the basis of the comparative costs of the two rations, 
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pound for pound, sorghum silage had an efficiency of 75 percent of 
that of corn silage. 

3. When figured on the acre basis, allowing for the greater 
yield of sorghum, the increased cost of handling, the difference in 
nutrient content of the two silages, and the supplementary feed 
used with the sorghum silage, one acre of sorghum silage is 90 per
cent as economical as one acre of corn silage. At this rate it would 
require for equal milk production a yield of 18.8 tons per acre of 
sorghum to be equivalent to 10 tons per acre of corn. 

The Utilization of Corn and Sorghum Grains in Silage 

In an effort to determine the extent to which the grain in corn 
and sorghum silage is utilized, four cows in milk were fed a period 
of 15 days on balanced rations consisting of hay, silage and grain, 
two of the animals receiving corn silage and two sorghum silage. 
During the last 5 days the feces from these cows were collected 
daily, weighed, and 10-pound samples of manure taken. This 
manure was washed and sieved and all portions of the corn and 
sorghum grain obtained. The grains thus obtained were thorough
ly air-dried and weighed. Samples were also taken for chemical 
analysis. 

The grain content of both sorghum and corn silage was accu
rately determined so that it was possible, by careful determinations 
of the amount of feed given and the amount refused to know exact
ly the weight of grain which each cow actually consumed. 

The data on the comparative amounts of silage grain passing 
through the digestive tract of the cows during the 5-day experi
mental period shows that an average of 1.86 percent by weight of 
the corn grain and 26.27 percent by weight of the sorghum grain 
is undigested. The differences in the efficiency of the two silages 
is explained largely by this difference in digestibility. 

The Value of Grinding Hay for Dairy Cattle 

Ground and unground hay were again tested as feeds for milk
ing dairy cows during the winter of 1926-1927. This year, Mam
moth Yellow soybean hay was used in the experiment, being fed 
over a period of 120 days to two lots of cows, one lot containing 
five animals and the other four animals. The comparative rations, 
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composed of soybean hay, corn silage, and a grain mixture, differ
ed only in the physical condition of the hay when fed. 

The results of the 1926-1927 trial disclosed the following: 
1. The palatability of the soybean hay was increased by 

grinding as was evidenced by the percent of hay which was eaten. 
During the entire period of the experiment 23.39 per cent of the 
long hay fed was refused, as compared with a refusal of 10.0 per 
cent of the ground hay. The type of hay used was of good qualityr 

such as would be found on the average dairy farm where home
grown legume hay is utilized. 

2. There was no appreciable difference in the quantity or 
butterfat content of milk produced by the two rations. 

3. To produce 100 pounds of milk the following feeds were 
required: 

Type of Ration Hay Silage Grain 

Lbs. Lbs. . Lbs. 
Long hay 41.49 127.57 27.74 
Ground hay 46.00 123.77 26.48 

Using an estimate of $2.25 per ton as the cost of grinding the 
hay and allowing for the refusal of hay as noted above, the feed 
cost for 100 pounds of milk with the long hay was $1.79, as com
pared with $1.78 when ground hay was used in the ration. 

All of the ground hay used was ground in a hammer type mill,, 
using an eleven-sixteenths-inch mesh screen. 

The Digestibility of Ground and Unground Soybean Hay 

Four dry mature cows were used in a digestion trial, two re
ceiving ground hay and two unground hay. The results based on 
an actual digestion period of fifteen days, preceded by a ten-day 
preliminary period, agree with those obtained in last year's diges
tion trial, and show that grinding did not increase the digestibility 
of the hay. In all instances, with the exception of ash, the co
efficient of digestibility for the unground hay was equal to or 
greater than the coefficient of digestibility for the ground material. 
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Fig. 20.—Animals used in d igestion trial 

The accompanying photograph, showing the four cows used in 
the digestion trial, was taken at the completion of the experiment. 

A Study of the Normal Growth of Dairy Heifers as Determined by 
Weights and Measurements 

From general observation it is evident that dairy animals used 
for milk production, raised and cared for by the average dairy 
farmer throughout the state are smaller in size than is ordinarily 
conceded to be normal for the various breeds. Whether this con
dition is due to a specific nutrition deficiency, to general misman
agement, or because the normal growth figures obtained in other 
sections of the country are not applicable to climatic and feed con
ditions in this section, cannot be positively stated. 

Beginning in February, 1926, a study has been in progress to 
determine the growth of dairy animals as kept under normal con
ditions at the experiment station. All females born into the herd 
are weighed and measured (height at withers) at regular monthly 
intervals from birth until time of calving. After calving the above 
calculations are determined at 6-month intervals until maturity. 

This systematic study of growth has not been in progress a 
sufficient length of time to permit definite summary results. 
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Breeding- Dairy Cattle 

This station is now completing the seventh year of the line-
breeding and out-crossing experiment with Holstein Friesian cattle,, 
being conducted cooperatively with the Bureau of Dairy Industry, 
United States Department of Agriculture. 

There are at present in the college herd twenty-one daughters 
of the first out-cross generation. These were sired by Sarcastic 
Hero Lad 310535 and are all out of tested dams. Of these twenty-
one daughters, eleven have completed their first yearly official 
record, six will finish this fall, and the remaining four will freshen 
with their first calves so as to start yearly tests in the fall of 1927. 

Eleven daughters of the second out-cross generation sired by 
Sir Colantha Ona Fayne 376935 have been born into the herd, the 
oldest of this group being two years of age. 

A son of Fayne out of a daughter of Hero is now being mated 
to other daughters of Hero to produce the first line-breeding 
generation. 

A study of the production-transmitting ability of Sarcastic 
Hero Lad, determined by a comparison of the producing ability of 
his daughters with that of their dams, disclosed the following: 

1. Of the first eleven daughters to finish a yearly 
official list, seven daughters exceeded their dams in milk 
production, nine daughters exceeded their dams in butter-
fat production, and the entire eleven daughters exceeded 
their dams in percentage of butterfat. 

2. The average of the yearly records of the daughters, 
as compared with the dams, shows that the milk produc
tion was increased 6.61 percent, butterfat percentage was 
increased 13.22 percent, and butterfat production was in
creased 20.7 percent. 

A similar study will be made of all of the females freshening 
during the course of this experiment in an attempt to formulate a 
method for determining the producing transmitting ability of a 
sire. 

Photographic Studies of Growth and Development of Dairy Animals 

The Dairy Division is cooperating with the United States 
Bureau of Dairy Industry in a systematic study of the growth and 
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Fig. 21.—Photographic studies of the growth and development of 
dairy heifers. yl 
Upper, 1 month old; middle, 3 months old; lower, 6 months 
old. 
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Fig. 22.—Photographic studies of the growth and development 
dairy heifers. 
Upper, 9 months old; middle and lower, 12 months old. 

of 
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development of dairy animals as depicted by actual photographs. 
This work is being carried on with Holstein animals only and should 
prove an invaluable adjunct to the previously mentioned experi
ment in providing additional data concerning the results of differ
ent systems of mating animals. 

All animals are photographed according to schedule at various 
ages. 

To date 200 photographs have been taken. Of these, 78 are of 
animals which have been born since the experiment was started; 
the oldest animal, of which a complete set of pictures has been ob
tained, being 17 months of age. Accompanying this report is a re
production of six pictures of heifer H-50 showing growth and de
velopment to the age of 12 months. Considerable change can be 
noted in body conformation at different ages. Especially is this 
true of the top-line. Until the 6-month period the animal shows 
fairly straight in the back and rump. At nine months the rump is 
drooped considerably, and at the age of 1 year the slope and rough
ness of the rump is even more noticeable. A continuation of the 
study, by means of photographs, of the change with age of body 
conformation of this animal will be continued to determine whether 
the shape of rump remains drooped until maturity of the animal or 
if later growth results in a reversion to the original conformation. 

Whereas, this work is still in the experimental stage, an accu
mulation of photographs over a period of years, made according to 
a definite schedule, should provide an invaluable source of material 
for studying some of the many factors which affect body growth 
and conformation. 

Advanced Registry Testing-

Two testers have been employed for practically full time dur
ing the year on this testing work. These men visit once each month 
the farms of breeders who desire to place their purebred cows on 
official test and weigh the milk each cow gives and test this milk 
for butterfat for a period of either one day and one milking, or two 
days and one milking, depending on the breed being tested. These 
records are sent to the Clemson College office of the Dairy Division 
for checking and certification. 

The most outstanding record completed this year was 961.2 
pounds of butterfat made by the Guernsey cow, Violet of Orchard 
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Springs. This cow is owned and was tested by Coker's Pedigreed 
Seed Company of Hartsville. This is the highest record ever made 
in the South by a Guernsey cow. 

Another record of national proportions was the DDD record 
of 538.4 pounds of butterfat made by Grapelawn Golden Willow 
161857, a Guernsey cow also owned by Coker's Pedigreed Seed 
Company. This record is the second highest ever made in the 
United States in this class. 

The twenty-one Holstein 365-day records average 554.2 pounds 
of butterfat. Four 305-day Holstein records average 467.2 pounds 
of butterfat. 

There were 18 yearly Guernsey records completed which aver
aged 510.8 pounds of butterfat and one 305-day record of 538.4 
pounds of butterfat. 

Thirty-three 365-day Jersey records averaged 552.1 pounds of 
butterfat. One 305-day Jersey record of 370.4 pounds was made 
by a junior two-year-old. 

The seventy-two yearly records for all three breeds average 
539.0 pounds of butterfat. 

There were 93 records of all kinds completed during the year. 
During the four-year period July 1, 1919, to June 30, 1923, 

there were made in the state 206 yearly records, which averaged 
487.8 pounds of butterfat. 

During the four years from July 1, 1923, to June 30, 1927, 293 
yearly records averaging 551.0 pounds of butterfat were completed. 
This is a very creditable showing both in numbers of cows tested 
and the size of the records made during this later period. 

The following records were completed by cows in the Experi
ment Station herd during the year: Four yearly Guernsey records, 
averaging 590.5 pounds of butterfat; five yearly Holstein records, 
averaging 494.7 pounds of butterfat; seven yearly Jersey records, 
averaging 575.6 pounds of butterfat; one Holstein record for 305 
days of 570.4 pounds of butterfat; and one Jersey 305-day record of 
370.4 pounds of butterfat, the latter being made by a junior two-
year-old. 

A Study of Contagious Abortion in Cattle 

Contagious abortion in cattle is without question the greatest 
menace to the dairy industry of South Carolina. The entire South 
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has an enviable record in freedom from tuberculosis among dairy 
cattle, but there still remains an even greater obstacle to be over
come. Contagious abortion is a serious menace both to the man 
who is maintaining a herd of cows for breeding purposes and to the 
one who feeds and cares for cows for the purpose of selling milk or 
other dairy products. The annual cost of this disease is enormous, 
and much carefully planned research work remains to be done be
fore a practical solution applicable to various conditions can be as
sured. 

Since 1922 a very accurate breeding record has been kept of the 
entire dairy herd. Several outbreaks of abortion have justified the 
use of preventive measures in an attempt to control the disease. 
Vaccination has been successful to a certain degree in reducing the 
number of abortions. At present several heifers are carrying 
vaccine and a special study is being made of these animals both by 
means of regular agglutination tests and by calving records. 

Absolute isolation in separate buildings and lots is impossible 
under present conditions, but semi-isolation and sanitary precau
tions are employed to best possible advantage. 

A tuberculin test of the herd made by the state veterinarian 
on October 7, 1926, showed all animals free from tuberculosis. 

THE POULTRY DIVISION 

During the past year the work of the Poultry Division has been 
confined to the construction of a plant and the establishment of a 
flock of birds. An entirely new plant has been built with a housing 
capacity of two thousand mature birds and equipment for the 
brooding and rearing of thirty-five hundred chicks. In addition to 
the houses for the birds, suitable buildings for incubation, feed 
storage and mixing and other necessary services have been con
structed. 

The plant is constructed along the most approved lines of 
housing and yarding. The houses are built not only for winter 
conditions but provisions have been made so that they may be con
verted into practically open strcutures for summer temperatures. 
In yarding, double yards have been provided for each laying house, 
thereby, making it possible to have a succession of green forage for 
the birds and by the rotation of yards practically to control in
ternal parasites. For the brooding of chicks three fields have been 
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Fig. 23.—Section of new poultry plant at Clemson College showing 
brooder houses in the foreground. 

provided for sanitary reasons. In every detail the comfort and 
health of the birds have been given first consideration. 

In the establishment of the flock a select flock of White Leg
horn pullets and hens was secured from a breeder in Indiana. From 
this foundation a flock of this variety will be built. The trap-nest 
records on these birds indicate that a number of individuals will 
have yearly records of over 200 eggs. During the year eggs and 
chicks of the Barred Plymouth Rock and Rhode Island Red varie-

Fig. 24.—A 20 x 40 laying house 



Fig. 25.—Interior view of laying house showing feed hopper, water
ing bucket and trapnests. 

ties have been secured. From these satisfactory flocks of pullets 
have been reared and are now ready to come into production. It is 
planned to keep specimen pens of other breeds and varieties as soon 
as satisfactory birds can be secured. 

In addition to caring for the main flock, provision has been 
made for conducting experiments in various phases of poultry pro
duction. Eight pens have been especially constructed for experi
mental feeding and management. The plant as a whole has been 
built for the purpose of serving as a laboratory for finding out 
fundamental facts of poultry production applicable to this section. 
Several projects in feeding and management will be undertaken 
during the coming year. 

RESEARCH WORK IN AGRICULTURAL ECONOMICS 

The investigations in agricultural economics are being carried 
forward as rapidly as careful analysis of the facts will permit. This 
research includes studies of land problems, farmer credit, the most 
profitable farming systems, economics of special crops and livestock, 
costs and efficiency in production, marketing investigations of 
growing cities, development of cooperative business, cotton market-
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ing, and prices. These studies will help to provide a sound basis 
for economic production and marketing of our agricultural com
modities. Abnormal economic and other conditions after the World 
War made appeals for the staff to work on varied economic prob
lems. For example, there was interest in the profitable production 
of livestock, especially in the Coastal Plains region; Ave h ave made 
a.study to determine in a general way the economic place of live
stock in the farming systems, cooperating with experiment stations 
in several neighboring states and Avith the Bureau of Agricultural 
Economics of the United States Department of Agriculture. The 
latter organization cooperates actively Avith this Station in seven 
of its economic projects. Local chambers of commerce are also aid
ing us in the Avork. 

Fig. 26.—A c ooperating farmer Avho makes a careful study of his 
business. 

During the year, 1926-27, it Avas attempted to make progress 
along three definite lines—(1) improve methods in keeping with 
the progress of the science of agricultural economics, (2) develop 
a fundamental research program, and (3) complete actual Avork on 
each project so far as possible. To improve our methods Ave have 
investigated more fully the advantages and limitations of some of 
the economist's working tools such as simple and multiple correla
tions, farm costs, and different measures of income; we have worked 
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with the United States Department of Agriculture and the National 
Bureau of Economic Research 011 various phases of methodology 
and have had our work reviewed by different institutions and or
ganizations ; we have collected a large amount of periodic and other 
statistics from many private and public bodies; these statistics in
dicating trends of prices, crop and livestock production, world de
mand and supply, and being very helpful in connection with our 
farm and market studies. A fundamental program of research work 
is being realized as the smaller and more urgent projects are now 
nearing completion. One example of a fundamental investigation 
is a route study of some Piedmont farms, extending over several 
years, on each of which complete daily records are kept. Another 
example is the detailed cotton marketing research which the station 
is conducting over three or four years in several markets of the 
state; this project is already pointing to the largeness of the prob
lem of cotton marketing, the solution of which may mean millions 
of dollars to our people. Actual work has been advanced consider
ably during the year, and a brief report on each project is given 
below. 

The Land Real Estate Market in Anderson County 

In total value of land and buildings, Anderson is the second 
ranking county in South Carolina, the value of land being $20,-
868,422 and of buildings $7,817,819, or a total of $28,686,241, ac
cording to the 1925 census. This county is also classed among the 
fifty leading counties in the United States in agricultural wealth. 
It is characterized by an active real estate market, sales being 
relatively high in number. It is safe to say that many thousands of 
dollars have been lost on real estate, much of which may be charged 
to ignorance of the economic factors influencing land prices and 
cycles. Land is one of the principal and most fundamental factors 
in agricultural production. It is important that it be used econom
ically and be combined efficiently with the other economic factors, 
—labor, capital and management. 

The study of land in Anderson County is being carried on in 
cooperation with the Bureau of Agricultural Economics of the 
United States Department of Agriculture. About 12,000 deeds, 
(covering a long period of time), and 400 farm sale transactions 
(in the last fifteen years) have been recorded and analyzed. Tabu
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lations have been made from farm management records secured in 
the area in 1914, 1924 and 1925 to show investments in real estate, 
indebtedness and earnings on the farms. Real estate men and bank
ers have been interviewed. Tables and discussions for a bulletin 
are nearly all prepared. A few of the outstanding findings are 
given below. 

The time to buy land or a farm may be when conditions on 
farms appear darkest, as in such times one may buy most cheaply. 
The value of land in this area follows roughly the value of cotton 
and shows a cyclical movement. By observing these trends, one can 
find opportunities for either buying or selling. There is evident a 
long, gradual rise in land values beginning about 1900 and con
tinuing until 1921 when the peak was reached. Since that time land 
values have gradually declined. Persons who bought land in the 
county 25 years ago have come out well on the investment in many 
cases. The present price of land is low compared with prices of 
other things; it is about the same as just before the World War, 
while the prices of most other things are still above the pre-war 
level. 

In determining the value of land or what one can afford to pay 
or take for it, the productiveness over several years is probably one 
of the best measures to use. In the land market this practically 
amounts to rent. Cash rent in the Anderson area is rare and the 
shrewder farmers rely on market prices of land in their communi
ties, on the yield of cotton, and of the past history of the farm in 
deciding on what they will give or take for a given farm. 

The discouraging declines in real estate prices and the booms 
which brought over-confidence to some may both be used as means 
to profit by the person who studies the economics of the situation, 
since the up-and-down movements of the prices are governed by 
economic factors which can to a large extent be understood. One 
factor is cotton, the principal crop, the value of which determines 
in large measure what land in this area is worth. Another factor 
is that of precedents; the War Between the States and other wars 
were indicative of how real estate prices would act during the 
World War. 

Other questions which will be taken up in the bulletin are— 
what is an economic land-utilization program for the area, and what 
is an economic land-holding basis for the area. 
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Credit Study of South Carolina 

Of the 52,401 farms in the state operated by full owners in 
1925, 13,669 reported a mortgage debt. The mortgage debt on these 
farms totalled $32,563,897 and was 41 percent of the value of land 
and buildings,—$80,251,307, on these farms. The average mortgage 
debt was $2,383 per farm and $19 per acre. The largeness of the 
question of long-time credit is evidenced by these figures and is 
generally recognized. Intermediate and short-time credit are im
portant also. A detailed study of 170 Piedmont farms operated by 
their owners shows the most of these farms borrow $300 to $1,000, 
or more, annually for a period of about six months in order to buy 
fertilizer, pay the labor, and obtain provisions. 

Work on this project was delayed for more than a year, but 
cooperative arrangements for field work were perfected in the-
spring of 1927 with the Bureau of Agricultural Economics, United 
States Department of Agriculture. The investigation was centered 
in three type of farming areas, Piedmont, Sand Hills and Coastal 
Plains, records being obtained from 225 farmers to show the farm 
organization, farm production and credit details on each farm. 
About twenty bankers and twenty merchants gave accounts of their 
businesses also. Analysis and interpretation of this material is be
ing made with the assistance of the Bureau. 

Some of the farmers are interested in getting more credit for 
expanding their production and others desire credit for developing 
new crop and livestock enterprises. The self-sufficiency ratio com
puted on each farm indicated that most of the families produce-
most of their foods, on some farms as high as 90 percent of all the 
food used being home-grown. This proves that relatively little 
money is needed for groceries and that credit if used, would not be 
employed in large amounts for consumptive purpose on most farms. 
Feeds for livestock are also largely home-raised, although a few 
farmers are buying considerable quantities of hay and concentrates. 

A change in methods of financing from the old practices of 
merchant credit has taken place; largely now banks furnish loans 
as needed and farmers pay cash for what they buy. On each farm, 
the weighted interest rate actually paid wras figured; one farmer 
would sometimes pay a much higher interest rate than another 
farmer, depending on the source and duration of the loan and the 
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method of charging the interest. There seems to be less variation 
in interest rates now than years ago. 

The bankers are interested to see their customers keep records 
on their farms, as they believe this will lead to better business 
methods. This also is a good basis for a loan. A free exchange of 
ideas about each other's business is becoming evident with farmers 
and bankers. The farmer does well to patronize a monetary insti
tution which follows strict business principles. The banker, like
wise, will profit by encouraging business-like practices on the farms 
in his community. 

Farm Management Study of Pee Dee Area 

The Pee Dee area, consisting of several counties in the north
eastern part of the state, is devoted to the cotton and tobacco system 
of farming, with corn, oats, wheat, annual hay, cows, hogs and 
chickens as the main supplementary enterprises. Taken as a whole, 
this is a very good farming area. Florence, Sumter and other cities 
in this part of South Carolina are growing rapidly and this is 
making a larger and more diverse market for the farmers. There 
is fairly good market for dairy and poultry products, hogs and 
vegetables. 

This farm management study is planned along the general line 
of the Anderson County farm management work, the object being 
to find out the more profitable systems of farming and efficient 
methods of production. Records have been secured for 1925 and 
1926 on a large number of farms, and 1927 records are being col
lected. The record on each farm is very complete, and shows the 
farm organization; yields, prices and production of crops and live
stock ; expenses in detail; the investment itemized; and the distribu
tion of fertilizer, labor and other cost items to the different crops 
and kinds of livestock. The net movement of livestock products 
into and out of a typical city in the area has been recorded. It is 
planned to work the three years of results into form for publica
tion as rapidly as possible. Analysis and interpretation of the re
sults is being started. 

Study of the 1925 and 1926 material indicates that in this area 
the larger farm problems are profitable farm organization and the 
efficient production of cotton and tobacco. The quantity of fer
tilizer used per acre seems to be one of the main factors influencing 
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the efficient production of these crops. The records also show that 
profits increase with size of farm. 

Route Study of Piedmont Farms 

Farm management research in Anderson County, including five 
years of results, shows that the largest farm economic problems in 
this general area are profitable farm organization and efficient 
cotton production (see Station bulletins 221 and 230). The results 
indicate that some farmers make several hundreds of dollars more 
than others simply because of a more economic organization of the 
crops and livestock on their farms. That economical cotton pro-
duction is of very great importance in successful farming is shown 
by the variation in cost of production on farms in the area; for ex
ample, in 1924, the cost of producing cotton varied from about six 
cents to about forty cents a pound, the average cost being 14.5 
cents and the average profit about six cents a pound. The cost 
varies greatly from year to year as well as from farm to farm. 

Realizing the need of continuing the Anderson studies so as to 
keep up with price changes and further develop principles for re
organizing farms and establishing the more profitable systems of 
farming, it was decided to have record books kept daily on a num
ber of farms. The Bureau of Agricultural Economics is now co
operating in this project. Mr. Russell, of the station, makes fre
quent visits to each farm and sees that the records are correctly 
kept. The progress in 1927 is satisfactory, but follows after two 
years of difficult work in getting the project established. Farmers 
interested in keeping records wpre selected. A remarkable response 
from the farmers is now being noticed; they seem to appreciate the 
value of this kind of work. We plan to furnish these farmers with 
price statistics which will enable them to better judge conditions 
ahead. It is planned also gradually to increase the scope of the 
project to include more farms. The results for 1927 are being 
summarized into a report. 

Economic Place of Livestock In Coastal Plains Region 

Statistics show that from 1870 to 1880 the numbers of cattle 
and hogs in the Coastal Plains region of South Carolina increased 
considerably, but that from 1880 to the present time the numbers 
have decreased. The number of sheep has declined about 500 per
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cent since 1870. There is an increase in the number of chickens, 
especially from 1910 to 1920. The boll weevil and low cotton prices 
which came about 1920 made many farmers in this region dis
couraged with cotton and there was much interest in livestock. It 
is generally agreed that if livestock enterprises could be added to 
the farms on a profitable basis it would be a good thing. This study 
was designed to find out the economic factors influencing successful 
livestock production under farm conditions, as well as determine as 
far as possible the causes back of the decline of livestock and the 
failures with livestock in the region. 

In this study the South Carolina station is cooperating with the 
experiment stations of Georgia, Alabama, and Mississippi and with 
the Bureau of Agricultural Economics, United States Department 
of Agriculture. The latter organization is publishing at this time 
a bulletin giving the general results of the entire study. We pre
pared a detailed report on the South Carolina phase for the Bureau 
to use in this connection, Records of 130 farms having important 
livestock enterprises and a number of complete farm surveys were 
secured in this state. Practically all available statistics on live
stock in the Coastal Plains region have been tabulated and some of 
them charted. These statistics show trends in numbers of livestock, 
production per animal, value per animal, acreages and yields of 
crops—all of which information is helpful in our further studies of 
livestock in this state, when used in connection with records of 
costs and incomes from actual farms. Some of the results of the 
project are given below. 

Florence, with a population of about 17,000 people, may be 
considered a typical Coastal Plains city. Study of this market 
shows that it consumes annually about 323,000 gallons of fresh milk 
in addition to about 261.000 gallons of canned milk. All of the 
fresh milk is produced locally. There is a possibility of farmers 
increasing their local production, thereby making it unnecessary 
to ship in as much milk in cans. Similar opportunities exist with 
other livestock products. 

The best paying dairy herds were determined from the incomes 
actually made and the detailed factors making for high production 
and low cost of milk were studied. Cost of production and practices 
were worked out on each farm. This procedure was also followed 
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in the case of hogs and poultry. Space does not permit giving any 
of the results along this line here. 

Economics of Producing and Marketing South Carolina Peaches 

South Carolina ranks tenth in the United States and fourth in 
the South in number of commercial peach trees, there being 843,824 
trees reported in this state in the winter of 1925-26. The peach en
terprise is being expanded more rapidly than in most other states. 
Most of our crop is shipped to the large northeastern markets. 

This station was assisted by the Bureau of Agricultural Eco
nomics in making a survey of establishing and operating costs of 
peaches and in getting together the available statistics on prices, 
acreages, transportation costs, etc. This material has been sum
marized, and interpretations have been made. The results have 
been published in our station bulletin 239. A few of the important 
conclusions are given below. 

South Carolina has an advantage over several other peach areas 
in the transportation cost to its markets. The McBee area of the 
state has relatively low production costs, and costs in the Green
ville area are not above those of competing areas. Our state enjoys 
the advantage of relatively high yields. Our peaches generally ar
rive on the markets just as Georgia's peak season is declining; if 
they arrive during Georgia's peak, good prices are hardly obtain
able. Additional markets are needed, and there is evidence to show 
that these can be developed. 

It is possible to reduce production costs by following the more 
efficient methods, and in this way obtain greater profits. The cost 
of developing an acre of peaches to three years of age averaged 
$128 in the McBee area and $260 in the Greenville area, the value 
of land being included in both cases. The cost of development 
varied from $50 to $175 an acre. The cost of production, f. o. b. 
local station, was indicated as being 91 cents a bushel in the 
McBee area and $1.15 a bushel in the Greenville area. Costs vary 
greatly from farm to farm and from year to year. Yield is an im
portant factor in economical production, the income generally in
creasing with increasing yields. A few of the farmers who obtained 
low yields and followed inefficient methods lost money. Stronger 
competition is being experienced by the peach growers due to in
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creased plantings, and it is the efficient producers of high quality 
fruit who will best survive this competition. 

Production, Demand and Marketing* Study of Greenville Trade Area 

This investigation is described in detail in the annual report for 
last year. The results have now been published in our station 
bulletin 240. The main divisions of this bulletin are Object, Scope 
and Methods, Characteristics of the Area, Commodity Analyses, 
Conclusions, and Appendix. Under Commodity Analyses is given 
a discussion of the economic advantages and disadvantages in the 
areh of cotton, truck crops, fruit crops, feed crops, meats, poultry 
and dairying. The appendix includes a > large number of tables-
showing weights and measures used, per capita consumption of 
agricultural products, Greenville's geographical and seasonal supply 
of fresh vegetables and other products, net imports by towns, and 
cost of production of different farm products. 

Production, Demand and Marketing Study of Columbia Trade Area. 

Columbia is growing rapidly in population and furnishes a 
* good market for a wide range of agricultural products. While 

cotton is the chief farm enterprise, there are many other products 
gown for market. In many cases the tendency is to specialize oil 
a small number of enterprises such as dairying and cotton, cotton 

Fig. 27.—The Columbia curb market One of the busiest in the 
United States. 

*>> 
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alone, cotton and asparagus, cotton and truck or poultry. Asparagus 
is suited to certain parts of the area. Farmers seem to be making 
a good profit above expenses on this enterprise, and shipping and 
marketing facilities are being rapidly developed for this product. 
There are some efficiently operated peach orchards near Columbia. 
Truck farmers find the Columbia curb market a good place to sell 
many products from their farms. The Columbia area has much 
cheap, waste land, and cattle and hogs are pastured on some of this 
land with profit. 

This study is expected to point out opportunities to farmers 
in the trade area in the way of different crops and livestock, tak
ing into consideration both production and marketing. The Bureau 
of Agricultural Economics is cooperating with us in this investiga
tion. Several hundred field records on farms have been obtained. 
Special market questionnaires have been secured. A complete tabu
lation of incoming and outgoing agricultural freight has been 
made, to shoAv the production-consumption balance. Census and 
other statistics showing the crop and livestock trends in the area 
have been used. The report as a whole is being published in bulletin 
form. 

One of the main results is the picture of the market developed 
from the field work. Columbia ships in large quantities of foods 
and feeds. Such figures as show this are valuable in indicating the 
exact market situation, although they are not by any means a com
plete guide as to what to produce in the area. The area in 1925 had 
a net import of about 15,000 cases of eggs, 784,000 pounds of butter 
and butter substitutes, 17,000 head of poultry, 82,000 gallons of 
whole milk, 51,000 bushels of apples, 31,000 tons of hay, 180,000 
tons of mixed feed, and 279,000 bushels of oats, in addition to a 
quantity of many other products. These figures, when used in con
nection with farm costs and practices, as will be done in the bul
letin, provide a basis for a farm program for the area. 

The Attitude of Farmers and Business Men to the Cooperative 
Business Method 

Work on this project was begun in October, 1926, and con
tinued by personal contact during the four months following. In
terviews have been had with farmers in 26 counties. 

In pursuing this work, the person interviewed has been made 
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to feel perfectly at ease, avoiding all argument and discussion as 
much as possible. It is believed that the replies received evidence 
the true attitude of the informants and that, taken together, they 
represent a cross-section of the actual feeling of our people toward 
cooperative business. 

It is evident that mutual fire insurance is, of the various forms 
of cooperation, the one most generally regarded with approval. 
There has been very great dissatisfaction with the tobacco and 
cotton cooperative marketing associations, but the new contract of 
the cotton association is being well received. Most of the farmers 
and bankers Avho have had dealings with the various truck asso
ciations appear to be satisfied with their management. A few very 
small purchasing associations exist, but they are scarcely known 
outside of their immediate localities. 

Dr. W. H. Mills has begun to analyze and write up his results 
in these investigations. He will visit a few more people who are 
engaged principally in some form of truck or fruit growing. Further 
investigation among the growers of the staple cash crops is not 
likely to yield additional information of value. The report of the 
whole project is expected to be concluded by the end of the year. 

Cotton Marketing Investigations 

The cotton crop of South Carolina for the past ten years has 
averaged around one million bales a year, approximately two and 
one-half million' acres being devoted to the crop on the average. 
The value of the crop during these years has averaged well over 
$100,000,000 a year or more than $100 a bale. According to the 
1925 census, cotton that year occupied slightly more than half of 
the crop land in the state. Even slight carelessness in marketing 
a crop of such great value would mean a waste of a large sum of 
money. It is coming to be believed more and more that cotton is 
marketed less carefully and efficiently than most other products. 



so SOUTH CAROLINA EXPERIMENT STATION 

Study of this problem con
tinues along the general lines 
given in detail in the annual 
report for last year. About 
3,000 samples of cotton with 
price and grade information 
were collected in 1925 and 
1926, and we are collecting 
about 4,000 in 1927. These 
samples are graded by repre
sentatives of the United States 
Department of Agriculture, 
which is cooperating in the 
s t u d y .  A t  p r e s e n t ,  c o t t o n  
marketing research is being 
taken up on a large scale in the 
South, it being expected that 
the federal government will 
lend more aid to this under-

^ . , taking. Some features of our 
Fig. 28—Our most important cash . 

crop is most unscientifi- study in this state have been 
cally marketed. modified to fit in with the 

larger aspects of the subject in 
connection with work initiated along this line recently by the United 
States Department of Agriculture. It is planned to publish a 
bulletin on the results of 1925, 1926 and 1927 soon. This will in
clude statistics on cotton as well as interpretations of the market
ing of the crop. 

From the two years of data already collected, it is shown that 
cotton is not sold scientifically. Different people seem to grade the 
same cotton differently. There is little identification of a bale of 
cotton after it leaves a man's farm, and mistaken ideas have some
times arisen as to where a bale actually came from. There is much 
interest in what kind of cotton farmers should grow. While the 
longer staples bring a premium price on some markets, the farmers 
do not seem to obtain this premium in many country markets. In 
the opinion of our mill operators, many of whom manufacture fine 
yarn, local cotton is too short. It is evident, however, that we can 
produce the longer cottons on the same soil and with about the same 
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expense as the shorter cottons, and our farmers will produce the 
bettei staple just as soon as they are assured that the man who 
grows a superior strain will receive the premium. 

RESEARCH WORK IN HOME ECONOMICS 

Research in home economics in South Carolina was begun in 
September, 1926. Its object is to assemble and summarize economic 
and sociological facts concerning the home, its conditions, opera
tion, and possibilities. On the basis of the findings a comparison 
will be instituted with standardized procedure when such exists, 
and methods likely to insure better practices will be determined. 
Where necessary, experimentation to find better practices will be 
made. Conclusions drawn from these facts should provide a 
foundation for the improvement of rural life. 

A Study of How Farm Families Use Their Leisure 

A study of how farm families use their leisure in South Caro
lina was determined upon as our first project. Leisure in this pro
ject is construed to mean such time as is not consumed by the reg
ular and incidental work of the farm, home, and school life of the 
rural population. The amount and use of leisure by each member 
of the family six years of age and above was determined on both 
owner and non-owner farms and under conditions existing on farms 
of different sizes and types, with different kinds and amounts of 
machinery and labor-saving devices for both farm and home. These 
data were secured by personal interviews. Usually each of the 
members of the family answered for himself or herself. The mother 
answered for the young children. The average amount of time 
spent weekly in each season of the year in various leisure time 
activities was recorded in minutes and hours. This study was made 
in four counties—Allendale, Anderson, Florence, and York the 
school district being selected as the unit. Five districts were sur
veyed in Allendale, thirteen in Anderson, four in Florence, and 
three in York. These areas were believed to represent a cross sec
tion of rural life in the state. In all the school districts investigated 
save those in Anderson county the areas selected were almost en
tirely studied for the white families since the findings were almost 
identical in the various negro homes visited. 

A total of 355 white family records was made involving 1.422 
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white individuals. Of these white families interviewed 284 were 
owners and 71 were non-owners. The total number of individuals 
in many of the families visited was greater than the number whose 
records were taken since children under six years of age aie not 
considered in this study. Nor were the married or grown children 
living away from home included. 

A total of 44 negro family records was made involving 153 
negro individuals. Of these negro families interviewed 8 were 
owners and 36 were non-owners. 

It was found that the rural adult has more leisure at his com
mand than he is aware of. It varies in amount with the seasons and 
types of farming pursued. 

The average use of leisure by owners was found to be of a 
higher order than its average use by non-owners. 

There is no adequate conception in the areas investigated of a 
relationship between spare time activities and the breakdown of in
dividual and group morale. The facts gathered indicate the exist
ence of such a relationship, especially as to individual morale. 
Youth must be interested and active in the hours not at work if life 
for youth be satisfying. Where wholesome leisure time activities 
are not provided by the environment, there was some evidence of 
apathy or dissatisfaction or some evidence of the constant use of 
auto we know not how or where. Occasionally there was evidence 
of dissipation. The facts gathered indicated that these unwise 
tendencies and procedures are in part the result of a lack of whole
some leisure time activities. 

Most of these parents did not realize a significance for the 
family to be found in the ways in which husband, wife and children 
spend their leisure time. The facts gathered lead one to infer that 
the mental and physical apathy which farm youth sometimes ex
hibit are due to a limited range of "spare-time" interests. 

A few distressing proofs of the correlation between family dis
organization and the fact that members of a family often seek their 
recreation separately were brought out by this investigation. 

Some of the adults interviewed do realize that some of the 
young people leave the farms because of the lack of satisfying so
cial, educational and economic opportunities. We hope by this 
study to stimulate interest in rural life, thereby encouraging the 
most promising of our future farmers to remain on the farm. 
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A bulletin summarizing the findings of this study is in process 
of preparation. 

We are beginning a study of the food habits of preschool age 
children in their relation to health and development. 

THE PEE DEE EXPERIMENT STATION 

The unusual weather has been a very important factor in the 
operation of this station this year. The comparatively good weather 
up to April 1 allowed us to plant most of our crops under favorable 
conditions with resultant good stands, except of tobacco, which 
had to be watered when transplanted. April was dry and windy 
with less than 1 inch of rain. May gave only 1.03 inches of rain, 
with high, drying winds that retarded the growth of all crops. 
Especially was the damage by wind storm great, the dust at times 
being so heavy that the plowing of the young crops was difficult, it 
being impossible to see how to plow. 

On May 29 it rained and from then on a record of the rainfall 
is of interest. It rained on 18 days in June and on 14 days in July, 
rains falling almost exactly every other day in the month. It rain
ed 11 days in August, a total of 43 rainy days during the summer 
months. The amount of rain during the three months was 22 
inches. 

The manner in which these rains came made it almost impos
sible to cultivate the crops, while it helped the grass and weeds to 
grow and offered every opportunity for the boll weevil to increase. 
Notwithstanding the adverse weather conditions, the crops were 
kept free from grass and cultivated when a chance was allowed, 
with the result that our crops are all good, with the possible ex
ception of tobacco, which crop was late on account of retarded 
growth in May. 

Boll Weevil Control 

The entomologist had reported a large percentage of boll weevil 
emergence, and it was expected that they Avould give trouble if 
conditions favored their increase. They had the proper conditions 
in which to multiply and gave more trouble than at any time in the 
past. The method used for their control was that recommended by 
Clemson College and was effective to the extent that an average of 
approximately a bale of cotton per acre has been produced on the 
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entire farm, including check plats, low fertility test, and other tests 
that tend for low production in cotton. Had the weevils on a gen
eral farm been controlled as well as they were here, no appreciable 
decrease in crops from boll weevil damage would have resulted. 
Not all qf the decreases in cotton yield on the station and in the 
Pee Dee section should be attributable to boll weevils alone, as 
other factors such as bad seasons and bad farm practices enter into 
the influence. Our report of 1923 contained the assertion that 
"given the proper machinery to apply calcium arsenate dust, we 
will guarantee a full crop of cotton under any ordinary weather 
conditions.'' Three more years of experience since that time proves 
that we were correct. The lack of proper dusting machinery is more 
apparent now and more necessary if we expect a majority of our 
farmers to plant cotton with any degree of success. The cotton crop 
here was increased at least ten-fold by control methods used, as 
undusted crops adjacent to our fields prove. 

Tobacco 

Some years ago a fertilizer experiment with tobacco was com
menced and after three or four years, was discontinued on account 
of lack of proper equipment and supervision. Even from this small 
beginning, much was learned about fertilization of tobacco in this 
section. 

Taking into consideration the wide influences on tobacco of 
different sources of materials and their combinations, we began two 
tests this year which are to run six years or more: (1) Sources of 
ammonia in tobacco fertilizer, (2) Different formulas with same 
materials in tobacco fertilizers. 

In all of this work, a 10-4-6 is used as a check. The nitrogen 
in this 10-4-6 is composed of £ cottonseed meal, £ dried blood, £ 
sulphate of ammonia, and J nitrate of soda, and is applied at the 
rate of 800 pounds per acre. 

The sources of phosphorus are acid phosphate and ammo-phos. 
The sources of potash are sulphate of potash and nitrate of 

potash. 
The sources of ammonia are cottonseed meal, dried blood, fish 

scrap, nitrate of soda, sulphate of ammonia, Leunasalpeter, urea, 
ammo-phos, nitrate of potash, and calcium nitrate used singly and 
in combinations. A difference at present prices of $83.32 per acre 
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from different combination of sources of ammonia shows the im
portance of these experiments. 

It is estimated that the South Carolina tobacco crop amounts 
to 100,000,000 pounds this year, which makes it a crop of great im
portance. We expect to be able to keep farmers informed 011 

problems of tobacco production, such as fertilization, cultivation, 
harvesting, curing, etc. The tobacco grown by the 10-4-6 fertilizer 
used as our check this season was of good quality, which indicates 
that this formula with half of the ammonia coming from cottonseed 
meal, fish scrap, tankage, dried blood, or other high grade organic 
materials of plant or animal origin makes a good fertilizer for 
tobacco in this section. The remaining half should come from urea 
and standard inorganic sources of ammonia, such as sulphate of 
.ammonia and nitrate of soda, the sulphate of ammonia not to be 
used in greater proportions than that of nitrate of soda. 

There is much room for enlarging the experimental work with 
tobacco here and we hope this can be done soon. The conversion of 
tobacco barns into dual purpose houses for curing sweet potatoes 
and other uses is growing in favor. We are pleased to state that 
this idea originated at this station and the first tobacco barn so 
used was here. 

Corn 

Fertilizer Work.—The fertilization of corn has been given the 
importance it deserves. The work this year is the same as it was 
last year. Some of the corn work is in combination with that of 
-cotton and oats in three-year rotation, some in two-year rotation, 
and some in corn continuously. Corn planted on land continuously 
has resulted in decreased yield and difficulty in getting an early 
stand because of ravages of insects living over in the old stalks. 
Nitrogen continues to be an important factor in corn production. 
Where nitrogen has been used in varying amounts the yields have 
been in proportion to the amount of nitrogen applied. 

Corn Variety Test.—In this test we have fifteen varieties most 
suited to this section. Three new varieties were added this year. 
The highest yielding variety in the tests harvested during the fall 
of 1926 was Pee Dee No. 5, with a yield of 53.3 bushels per acre. 
Hasting's Prolific was next with 52.3 per acre, and Douthit's 
Prolific and Coker's Garrick followed with 50.3 and 50.2 bushels 
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respectively. The other varieties made less than 50 bushels per 
acre. The lowest yield was 33.6 bushels. No corn of the 1927 crop 
has yet been gathered. 

Corn Breeding.—We have continued'to breed Pee Dee No. 5, 
both in ear-to-row test and by field selections. We are receiving 
good reports from our corn from other tests. We sold a good deal 
of this corn for seeding purposes and about 500 bushels for milling 
and feeding purposes. 

We are still cooperating with Dr. C. H. Kyle in the breeding of 
Garrick corn, besides having two of his best strains in our variety 
tests. Mr. J. M. Hammerley has charge of this work here. We 
furnish specimens of variety to fairs, the College for class work, 
and the U. S. Department of Agriculture for investigational pur
poses. 

Peanuts 

In cooperation with the Bureau of Plant Industry, U. S. D. A., 
we are continuing the comprehensive study with peanuts which was 
begun several years ago. This work is under the supervision of 
Mr. James H. Beattie, horticulturist for the Bureau. It includes a 
lime and gypsum test, spacing test both as to width of row and 
distance in drill, a variety test consisting of fourteen recognized 
varieties and a number of foreign selections, a test as to the effect 
of shelling at different dates previous to planting as related to 
germination, and also breeding work with most of the leading 
varieties and a number of foreign selections. Some of these foreign 
selections show much promise for large yields. The crop this year 
has been harvested but not yet picked from the vines. A bulletin 
covering phases of this peanut work was published this year by the 
United States Department of Agriculture. 

Sweet Potatoes 

We are still enjoying the distinction of being one of the two 
places in the world where all of the recognized varieties of sweet 
potatoes are grown. Of these varieties, thirty-nine in number, 
Porto Rico still leads both as to yield and quality. Each year we 
furnish the College with specimens of different varieties for class 
work, fairs for exhibitional purposes, and other experiment stations 
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for experimental purposes, and an occasional farmer calls for a new 
variety which he desires to try. 

Fertilizer Work.—The good result of potash under sweet po
tatoes has been so marked in our fertilizer test in the past that we 
concluded to change the formulas by discontinuing all formulas 
under an 8-3-3. With this for a check, we are testing 8-3-6; 8-3-9; 
8-3-12 and 8-3-15. Our crop is good this year but has not been har
vested. 

Spacing.—We have continued this test but no figures are yet 
obtainable on this year's crop. We believe this an important test, 
as the object of the test is to see what distances in the row give 
greatest yields and greater percentages of marketable potatoes. 

Oats 

Our crop was fine this year and was harvested under most 
favorable weather conditions. Four plots in the fertilizer tests 
made more than 80 bushels per acre each. We have amply taken 
care of our needs for oats and have sold 1,000 bushels. 

Horticultural Work 

Our young orchard is doing very well. We have peaches, 
plums, persimmons, and a young orchard of almost all fruits look
ing well now. 

The dewberries and bunch grapes did well this year and many 
of our farmers are planning to plant small acreages in these fruits. 
Muscadines did not set well this year and the crop was small. 

General Remarks 

We have had more visitors here this year than any year in the 
past, farmers coming from South Carolina and other states, par-
ticularly North Carolina. Several farmers have brought their share 
croppers to inspect our work and learn how to fight boll A\ee\ils. 
Some ten or twelve agricultural schools, both white and colored, 
have come and gone with many notes taken. AVe a re always pleased 
to see them as we feel that this is the most effective method of 
teaching better practices in agricultural work. 
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THE COAST EXPERIMENT STATION 

The work at the Coast Station this year has been continued 
along the lines outlined in the past and is to be continued for a 
period of years. In making this report the various projects will 
be grouped under main classifications as follows: field crop pro
jects, horticultural work, forestry studies, livestock work, pasture 
development, small grain and hay crops, boll weevil control, re
pairs and improvements. 

Field Crops 

We have corn variety tests, cotton variety tests, spacing tests, 
time of applying fertilizer under cotton, and cover crop and rota
tion studies with both corn and cotton. 

In our corn variety test are included ten of the leading varieties. 
The corn has not been harvested yet, so no results are available. 
Most of our general crop appears to be good. 

In the case of all work with cotton, final pickings have been 
made and the data tabulated. The three leading varieties this year 
were Coker's Cleveland No. 5, Humco Cleveland 20, and J. E. 
Wannamaker's Cleveland, with less than 60 pounds difference in 
the yield. All of these varieties yielded over 1,400 pounds of seed 
cotton per acre. In tests on the value of different cover crops, 
rye, rye and vetch, peas, and velvet beans have all shown up well as 
cover crops. 

Horticultural Work 

The source-of-seed and fertilizer test with Irish potatoes was 
continued this year and is referred to elsewhere in this report. Be
cause of dry weather in April and May, the yield of Irish potatoes 
was low but the results are comparable to those in other years. 

Recently twelve varieties of broccoli were planted in order to 
study the adaptability of the different varieties to this section.. 
These plants and others were forwarded this station by the Bureau 
of Plant Industry, U. S. Department of Agriculture and the work is 
cooperative with that organization. 

The home orchard consisting of several varieties of peaches, 
pears, and plums, is in a thrifty condition. Clean cultivation was 
practiced until July when peas were sown broadcast at a heavy 
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rate of seeding. These have made excellent growth and ivill be 
plowed under after frost. 

The southern varieties of blueberries planted several years ago 
had a very good crop on them this year though the quality was 
poor. The northern varieties which were planted in 1925 have made 
only slight growth. All plants were mulched with pine straw and 
fertilized in such a manner as to produce an acid soil, which is 
needed for this crop. 

Forestry Work 

The forestry studies have been continued along the lines follow
ed in past years. During last fall and winter, under the direction 
of the former superintendent, Mr. J. A. Riley, the fire lines were 
extended and improved. No fires occurred within the area devoted 
to this work except where previous plans called for annual burn
ing for comparison with unburned areas. No plantings of Slash pine 
have been made since 1926. Those planted at that time are making 
satisfactory growth. 

Fig_ 29.—Much land now in poorly cultivated crops could more 
profitably be devoted to forestry. 
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Fig. 30.—A fire line, forestry area on right 

Fig. 31.—Loblolly seedlings in protected forestry area 

Livestock 

The beef cattle herd consisting of forty Aberdeen Angus cows 
and heifers, all of which are registered, have been on carpet and 
native grass pasture since April and are in excellent condition. In, 
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early spring, they were pastured on rye sown for cover crop, hence 
went on pasture in a thrifty condition and with the addition of one 
pound of cotton seed meal have gone through the grazing period in 
good flesh. Most of the cows and heifers of breeding age have been 
bred, and we hope for a good crop of spring calves. 

Hogs.—A herd of Poland China hogs was begun in a small way 
this year. Recently a young boar of excellent breeding was pur
chased and with the several fair sows which we now have should 
give us a start along this branch of livestock raising. The possibili
ties for hogs and hog crops in this section seem to be very good, 
and farmers are often calling for breeding stock. Just recently w& 
have begun to hog off corn and Biloxi soybeans with the spring 
pigs. These pigs are expected to net good prices for the crops so
used. 

Pastures 

While the pasture work has not gone forward as rapidly as we 
would like, we are utilizing spare time in this way and in time to 
come should have some excellent pastures. The older pastures have 
a very good sod of Carpet grass which has furnished most excellent 
grazing during this summer. This spring, we were able to clear 
fifty acres of bushes and by confining a herd of ninety-five goats on 
this area we have been able to keep the bushes down thoroughly^ 
In the course of another year or two this pasture should be entirely 
rid of bushes. In the meantime, it seems advisable to cross-fence 
another fifty acres since the goats are more than able to care for 
the present area on which they were confined this spring and 
summer. The pine stumps are being removed as fast as funds will 
permit. In connection with pasture development, two new grasses 
were sown on small plots during 1926. One of these grasses, Cente-
pede, withstood the winter well and has made good growth this 
summer, choking out some of the native grasses. The other, Bahia, 
did not withstand the winter so well nor has it been able to keep 
pace with the grasses this summer. 

Small Grain and Hay Crops 

The oat crop consisting of fifteen acres was a very good one 
despite the dry spring, the yield being about fifty-five bushels per 
acre. No rye was sown other than for cover and grazing crops. 
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The work with the various varieties of rice was not continued 
this year, although a planting of Delitus rice was made as late as 
June 1, and indications are that it will mature a fair crop. 

Hay .—The oat land was sown with cowpeas for hay. This crop 
was good and approximately twenty-five tons of number one hay 
have been harvested. This is an ample supply for all livestock. 

Silage.—Twelve acres of sorghum was planted for this purpose 
and approximately one hundred tons have been put in the silo from 
this acreage. This will more than care for the wants of the beef 
cattle. 

Boll Weevil Control 

Aside from the poisoning of all cotton in the various tests with 
commercial calcium arsenate, four materials were tested under field 
conditions to determine their relative value in the control of the boll 
weevil. These materials were calcium arsenate commercial strength, 
a special calcium arsenate carrying approximately twenty percent 
active material, barium fluosilicate, and sodium fluosilicate. This 
work was under the supervision of Mr. J. G. Hartnett of the 
Chemical Warfare Service with whom this work was conducted 
cooperatively. While the final yields were small and due to ex
cessive rains the value of that part of the data doubtful, the in
festation records should be interesting and valuable as well. The 
results of this work will be published by the Chemical Warfare Ser
vice. 

While the poisoning of all cotton this year was done under very 
adverse seasonal conditions, we were able to control the weevils in 
most cases until migration began. This fact is evidenced by the 
yields of some of the varieties which are as much as 1,500 pounds 
of seed cotton per acre. In this as well as other work, Mr. J. E. 
Love, foreman at this station, was faithful and untiring in his efforts 
to keep the crop successfully poisoned. In an effort to control 
weevils for another year all stalks have been thoroughly cut by 
chopper, followed by tractor disc. This was done by October 10. 
In addition to cutting and discing, we are now ripping the stumps 
of the stalks out so as to prevent second growth taking place, in
cidentally cutting off s upply of all weevil food. Cover crops will be 
sown where advisable and funds and time permit. 
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Repairs and Improvements 

Necessary repairs to outbuildings have been made from time to-
time when we could not use regular laborers to advantage other
wise. The roof to the small cow barn has been replaced and those 
of other outbuildings used for storage repaired. The sweet potato 
curing house has been moved to a safe distance from other buildings 
and now it is being floored and other necessary changes made so as 
to enable us to cure this crop properly in the future. The water 
supply tank has been thoroughly cleaned outside and inside and 
given two coats of paint. 

A satisfactory agreement was made with the local power com
pany and an electric transmission line from Summerville to the sta
tion has been built. A great deal of the construction of this line was 
done with regular farm laborers, thereby saving considerable ex
pense. The electric service so far has been very satisfactory. 

There has been no land cleared this year, but that cleared in 
1925 was planted to corn this year for the first cultivated crop. 
Yields seem to be good and reasonably uniform, indicating that this 
land will be suitable for experimental purposes. 

THE SAND HILLS EXPERIMENT STATION 

The complete system of agricultural experiment stations in. 
South Carolina is after many years a reality with the establishment, 
of the Sand Hills station at Pontiac. The location is in Richland 
county, 14 miles northeast of Columbia, on the Seaboard Railway 
and National Highway No. 1. 

It has for many years been the goal of the experiment station 
officials to have this Sand Hills station established and in opera
tion. The first step toward establishment was taken in 1912 when 
the General Assembly of South Carolina authorized the Board of 
Trustees of Clemson College to establish an experiment station 
somewhere in the Pee Dee section and somewhere in the Sand Hills 
section. The Pee Dee station was then established at Florence, but 
on account of insufficient funds and inadequate support for the 
work as already organized, no serious effort was made to start a 
Sand Hills station until twelve years after legislative authority had 
been granted. In 1925 after the boll weevil problem had been 
partly solved and some of the other large questions answered, the 
Board of Trustees authorized us to entertain offers for the location 
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of this station. Altogether about ten offers were received from a 
number of counties. Only four of the sites offered could pass the 
first examination as to soil types, topography, etc., and these four, 
in the counties of Aiken, Chesterfield, Lexington, and Richland, 
were visited by a committee of the Board which selected the site 
offered by Richland county, at Pontiac. This done, we entered 
upon the actual clearing of land and the building of the station. 

Meanwhile, Congressman Ii. P. Fulmer, of Orangeburg, intro
duced a bill in the national Congress providing that the old Camp 
Jackson area be established as a national experiment station for 
dairying and livestock. At this point the director of the South 
Carolina Experiment Station went to Washington for a conference 
with Congressman Fulmer and others with the result that the 
Fulmer bill was rewritten so as to provide for one great Sand Hills 
station at Pontiac owned by Clemson College and under the direc
tion of the S. C. Experiment Sation in cooperation with the U. S. 
Department of Agriculture. The national officials were convinced 
that the site at Pontiac was typical of a large percentage of land in 
the entire southeastern states, and 011 t his account promised their 
cooperation with the Clemson authorities for the activities at the 
new station. The Fulmer bill, as rewritten, passed at the 1927 
session of Congress. 

Upon the national government's entrance into activities at 
Pontiac, additional land was purchased, with the assistance of the 
Richland county legislative delegation, making a present total 
acreage of 887, approximately 350 acres of which are cleared. This 
will provide for the largest station of its kind in the entire South, 
and is one of the greatest movements with which Clemson College 
has become affiliated. 

It was considered advisable as one of the preliminary studies 
that a detailed soil survey should be made of the entire tract, con
sequently the aid of the Bureau of soils was enlisted and a detailed 
soil survey was made. This information will be of great importance 
in the location of suitable sites for the various lines of experimental 
work which will be begun from time to time. 

A small portion at the headquarters site was surveyed in 1926 
and a topographical map made of this area. We are at the present 
time engaged in enlarging this area to include more land around 
this site. We will doubtless continue to enlarge this survey from 
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time to time until the entire area is plotted. We expect to locate 
our permanent roads within the near future so that they can be 
constructed at an early date. 

The building sites have been largely cleared of underbrush and 
have been planted to a cover crop of rye. Other work will be begun 
very soon in the beautification of this area. 

The Broad River Power Company has under construction at the 
present time a power line which will supply the station with power 
and light. The Southern Bell Telephone and Telegraph Company 
has provided telephone connections. With the completion of these 
projects our facilities along these lines will be very much improved. 

On May 14 a well was finished at the headquarters site. A 
depth of eighty-six feet was reached. On May 18 our building 
operations were begun, the first building project being the construc
tion of a residence for the superintendent. This building is at 
present completed. Other buildings will be erected in the spring 
of 1928. 

As early in 1927 as circumstances permitted we obtained four 
mules, a tractor, and other equipment necessary for beginning 
farming operations. Although a late start was made we were able 
to secure what labor we needed at reasonable wages. The crops 
grown this year were planned for the production of feed for live
stock for 1928 and for soil improvement. It was thought advisable 
to use the land in this way so that the yields could be taken over 
considerable areas and a check made on the uniformity of the soil 
before areas were plotted out for experimental work. Fair crops 
of corn and hay were produced during the year but the land that we 
had planted to cotton practically failed of a crop largely because of 
the damage at a critical period by a sand storm and later to a con
siderable extent by cotton boll weevil. 

Asparagus seed was obtained and planted in the spring and it 
has grown satisfactorily. We expect to grow sufficient crowns for 
our needs with this crop. 

Growing upon the property which we acquired was a peach 
orchard of about thirteen acres. This was pruned, sprayed and 
otherwise cared for and produced a fair yield of fruit, part of which 
was disposed of on the local markets and part shipped to eastern 
markets. 
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At the present time we are putting in a considerable acreage 
to cover crops using largely rye and Amtch. Other work along this 
line but of experimental nature is being put in. This project will 
have to do with testing a number of legumes under several condi
tions as to their value in soil building. Some fertility work partic
ularly with small grain is also being started at this time. Other 
fertility studies will be begun wth the crops planted in the spring. 

J. A. Riley, former superintendent at our Coast Experiment 
•Station, is in active charge of the new Sand Hills station. 

THE CLEMSON COLLEGE FARM 

About 600 acres of the 1,620 acres of land owned by Clemson 
•College at Clemson College, South Carolina, are being used for ex
periments and for producing feeds for the livestock on experiments 
conducted here at the College. Approximately 300 acres are used 
for pasture, and the remainder comprises the Clemson College 
campus. Of the 600 acres in cultivation, approximately 200 acres 
ure used for numerous experiments conducted on an acre basis or 
less, and reported elsewhere by the divisions in charge. The re
maining 400 acres of cultivated land are used for producing feeds 
for the experimental herds of hogs, sheep, beef cattle, and dairy 
•cattle and, Avhere the land is suitable, for experiments on a larger 
scale. On the 400 acres cost-of-production studies are being made 
by fields and by crops. These studies have been in progress since 
1921. We were planning to publish the results of our findings when 
the records were destroyed by fire at the time the Agricultural Hall 
burned in 1925. During the past two years we have obtained some 
valuable data on the cost of producing various crops which we 
hope to publish at an early date. 
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The Power Unit as Related to the Cost of Producing Cotton 

Realizing that Texas and 
some of the other Western 
states can and may produce a 
much larger percent of the 
world's cotton than is now be
ing produced by that section 
of the cotton belt, it becomes 
necessary that South Carolina 
look for a more economical 
method of producing this staple 
crop than has been practised 
in the past if we are to grow 
cotton at a profit. The South 
Carolina farmer is today pro
ducing cotton at a lower cost 
per pound as the result of ex
periments being conducted by 
the South Carolina Experiment 
Station in the improvement of 

„„ A . , , the soil by means of the winter Fig. 32.—A typ ical two-animal 
power unit in operation. cover crops, rotations, and the 

use of the proper fertilizers,, 
better seeds, and disease and insect control, but we must carry the 
reduction of the cost of production still further. In studying this 
phase of the problem we find that approximately 60 percent of the 
total cost of producing cotton is for man and horse labor. In 1927 
the Farms Division began some studies to determine, if possible, a 
method by which the labor cost in the production of cotton may be 
decreased. These studies are being carried out on 36 acres divided 
into four plots. Each plot was prepared, planted and cultivated by 
a different power unit; plot one by one animal, plot two by two 
animals, plot three by tractor entirely, and plot four by a combina
tion of the power units used in plots one, two and three. We are 
securing some interesting data on the distribution and cost of labor 
this year. 
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Fig. 33.—This outfit is doing the work of 14 m en and 14 m ules 

Method of Planting- and Cultivation as Related to Cost and Yield 
of Corn 

When corn is planted in the drill, especially on bottom lands 
infested with Johnson and Bermuda grass, it is necessary to do some 
of the cultivation with a hoe, and for this reason we have begun a 
study of corn planted in checks, in the drill with a two-row drill, 
and in the drill with a one-horse planter. The plots planted in 
checks and in the drill with a two-row corn drill are cultivated with 
a two-horse riding cultivator, while the plot planted with a one-

Fig. 34.—Cutting and raking alfalfa hay in one operation at Clemson 
College. 
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horse planter is cultivated throughout the season with a one-horse 
plow. The check plot is cross cultivated in order to eliminate the 
hoeing. Records are kept of each plot as to the cost per acre and 
per bushel of corn produced. These records will be made public as 
soon as sufficient data are accumulated. 

Varieties and Value of Corn Silage 

Corn silage for dairy cattle during the winter is very essential 
in South Carolina, but the dairyman hesitates to place a value on a 
ton of this feed since he has no other succulent feed to use as a 
comparison. For this reason we are running an experiment to de
termine the value of corn silage per ton based on the amount of 
grain in the silage. Three of the leading varieties of silage corn are 
being used in this experiment and the results of our findings will be 
published when the work is completed. 

THE AGRICULTURAL REFERENCE LIBRARY 

Until March, 1927, the work of the agricultural reference 
library was much handicapped for the lack of an assistant giving 
full time to the work. At that time, Miss Cornelia Graham was 
placed in charge as she had become somewhat familiar with the 
bulletins. A course at the School of Library Service in New York 
City, during the summer, has given her a professional attitude 
toward the work. 

Cards indexing the Department of Agriculture publications 
were moved from the main catalog to this room. Gradually all 
periodicals, bound and unbound, and books bearing on the needs of 
the Experiment Station section are being transferred from the gen
eral collection. 

The combination of the two libraries has had many advantages, 
not the least of which has been the accumulation into one section 
of all of the agricultural works which were formerly divided be
tween the two libraries. We are still endeavoring to complete the 
bulletin and periodical files. Many of the latter, antedating those 
in the former Experiment Station Library, were in the store room 
T)f the main library but have now been placed in the Experiment 
Station section. During the past summer everything was sorted. 
Many periodicals were bound during the year. Some valuable addi
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tions from old private libraries have been added to our collection 
thru the efforts of Dr. W. H. Mills. 

The agricultural reference section of the library is now open to 
students both during the day and the evenings. The use so far this 
fall shows that they are availing themselves of the opportunity to 
review the publications of research which are thus made available 
to them. 

DIVISION OF PUBLICATIONS 

Demand for publications of the South Carolina Experiment 
Station continues to increase, as during recent years. It is very 
evident that farmers and others are more generally interested in 
scientific agriculture than ever before, and have greater apprecia
tion of agricultural research work. As a result, the supplies of 
Experiment Station publications are used up rapidly and this in 
spite of the fact that Extension Service publications meet the larger 
part of the popular demand for agricultural information. The de
mand for information of agricultural research is especially notice
able in those lines of agriculture which have become more popular 
under the changing conditions. 

There are now about 6,000 names on the mailing list of the 
Experiment Station. Constant revision is made to drop "dead" 
names and of course many new names are added from month to 
month. To avoid waste of printed material the mailing list is classi
fied so that any given publication is sent only to those who have 
asked for information on the subject to which the publication be
longs. 

Publications Issued 

During the fiscal year eleven new publications were issued as 
follows: 

Bulletin 231, "The Taxation System of South Carolina." 
Bulletin 232, "Experiments With Certified Irish Cobbler 

Potatoes." 
Bulletin 233, "A Study of Economic Conditions in the Lexing-

ton-Batesburg Section of South Carolina." 
Bulletin 234, "Protein Supplements to Corn in Dry Lot Far 

Fattening Pigs." 
Bulletin 235, "The Cotton Flea Hopper." 
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Bulletin 236, "The Mexican Bean Beetle." 
Bulletin 237, "House Fly Fumigation in Certain Types of 

Buildings.'' 
Bulletin 238, "Some Effects of Late Defoliation on Cotton." 
Bulletin 239, "Economics of Producing and Marketing South 

Carolina Peaches." 
Bulletin 240, "An Agricultural Production, Consumption, and 

Marketing Study in the Greenville, S. C., Trade Area." 
Thirty-ninth Annual Report for the year ending June 30, 1926. 

Publicity Work 

The usual practice has been followed of writing news letters 
and special articles for The Weekly News Notes and for news
papers and agricultural journals, calling attention to the new 
publications of the station and to older publications of new im
portance, and special articles have been prepared summing up vari
ous phases of research work for the benefit of the public. Articles 
by various members of the station staff have also been prepared and 
given publicity through the Division of Publications and otherwise. 
The material in these articles is, of course, based largely on the re
sults of our research work as conducted during the fiscal year or 
before. In this way the public is given a wide and better knowl
edge 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. 
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PROJECTS UNDER WAY 

The following is a list of projects now under way: 

Agronomy Division 

Cotton variety test—with and without poison 
Corn variety test 
Oat variety test 
Wheat variety test 
Rye variety test 
Barley variety test 
Soybean variety test 
Rye breeding (selection) 
Wheat breeding (selection) 
Barley breeding (selection) 
Oat breeding (selection) 
Soybeans vs. cowpeas for hay 
Pasture seeding experiment 
Species and variety adaptation test of clovers, vetches and other winter 

legumes 
Introduction test of new plants and crops 
Seed treatment of cotton 
Time of planting cotton 
Cotton spacing test 
Time of planting corn 
Effect of winter cover crop, with and without lime, on the succeeding 

summer crop 
Source of nitrogenous fertilizer to cotton 
Time of application of nitrogenous fertilizer to cotton 
Rate of application of nitrogenous fertilizer to cotton 
Source of nitrogenous fertilizer to oats 
Time of application of nitrogenous fertilizer to oats 
Rate of application of nitrogenous fertilizer to oats 
Mixing various fertilizer material 
Fertilizer formula, rate of application, and liming test with cotton in a: 

three-year rotation 
Fertilizer formula application to oats 
Fertilizer formula application to wheat 
Rotation study—cotton and corn 
Fertilizer formula, materials, and rate of application to tobacco 
General fertilizer formula test with cotton, corn, and small grain in rota

tion 
Effect of summer and winter legume crop when turned under for soil im

provement (cotton and corn rotation) 
A study of the effect of fertilizer placement in the production of cotton 
Concentrated fertilizer experiments 
Cotton breeding tests 
Method of chopping cotton 
Time of picking as affecting yield, grade, and spinning qualities 
Factors influencing the oil content of cotton seed 

Animal Husbandry Division 

Investigation of factors influencing the hardness of fat in hogs 
Tests with the breeds of s heep 
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Comparative tests of peanuts, sweet potatoes, soybeans, velvet beans and 
corn for pork production 

Cost of producing hogs 
Comparative tests of value of vegetable or animal proteins in feeding hogs 
Hog feeding experiments 
Breeding experiments with Berkshires 

Botany Division 

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

Sclerotial disease of wild onions 
Ashy stem blight of beans 
Plant disease survey 
Miscellaneous cotton disease investigations 
Forestry experiments to determine methods of seeding and rate of growth 

of various species 
Influences of temperature on germination of cotton seed and growth of 

seedlings 
Effect of disbudding on the growth and fruiting of cotton plants 

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 
Line-breeding and out-crossing as systems of breeding dairy cattle 
Line-breeding of Holsteins 
Official testing of d airy cows in the state 
A study of the influence of different feeds on growth and development of 

dairy heifers 
A study of the relationship between certain mineral elements of farm-grown 

roughages and the mineral content of the soil 

Entomology Division 

Tomato fruit-worm studies 
Investigation of the biology and control of the Mexican bean beetle 
Seasonal history and control of insects of deciduous fruits 
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 
A study of the biology and control of the cotton flea-hopper 
A study of the persimmon psylla 
Faunal survey 

Home Economics Division 

A study of how farm families use their leisure in South Carolina 

Horticultural Division 

Nitrate of soda tests on bearing peach trees 
Fertilizer tests on young and bearing peach trees 
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Variety tests with apples, peaches, grapes, s trawberries, and tomatoes 
Methods of pruning bunch grapes 
Tests of sources of Irish seed potatoes 
Methods of pruning for Golden Delicious apple 
Comparison of certified and noncertified potato seed 
Fertilizer tests on Irish potatoes 
Breeding work on Lookout Mountain potatoes 
Fertilizer tests on lettuce 
Pollination studies with apples 
Adaptation study of blueberries 

Boll Weevil Control Division 

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

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

Factors affecting yield, staple, lint percentage, and money value per acre 
of cotton 

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

Agricultural Economics Division 

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 
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 
Cotton spinning tests 
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SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 
In account with 

THE UNITED STATES APPROPRIATIONS, 1926-1927 
Hatch Adams Purnell 

. DR. Fund Fund Fund 
To balance from appropriations for 1925-26_$ 0.00 $ 0.00 $ 0.00 
Receipts from the Treasurer of the United 

States, as per appropriations for fiscal 
year ended June 30, 1927, un der acts of 
Congress approved March 2, 1887 
(Hatch Fund), March 16, 1906 (Adams 
Fund), and February 24, 1925 (Purnell 
Fund) _ _ __$15,000.00 $15,000.00 $30,000.00 

•CR. 
By Salaries ___$ 7,550.70 $11,411.60 $20,224.35 

Labor _ 2,207.34 1,704.66 3,032.04 
Stationery and office supplies _ _ 654.68 4.00 315.00 
Scientific supplies, consumable 154.02 145.43 202.11 
Feeding stuffs 657.55 0.00 0.00 
Sundry supplies _ _ _ 774.49 176.03 155.53 
Fertilizers 613.64 0.00 0.00 
Communication service _ _ 208.77 79.44 282.76 
Travel expenses 129.06 61.68 4,187.66 
Transportation of things 66.55 20.95 246.63 
Publications _ 468.10 915.11 
Heat, light, water, and power 161.55 200.00 0.00 
Furniture, furnishings, fixtures 78.90 0.00 149.21 
Library _ _ _ 550.94 0.00 9.00 
Scientific equipment 0.00 249.92 198.37 
Livestock _ _ _ 0.00 0.00 0.00 
Tools, machinery, and appliances 590.62 246.29 37.61 
Buildings and land 0.00 700.00 44.62 
Contingent expenses _ 133.09 0.00 0.00 
Balance _ 0.00 0.00 0.00 

TOTAL $15,000.00 $15,000.00 $30,000.00 

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, 1927; 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, $0.00 on the Adams Fund, and $0.00 on the Purnell Fund; 
that the receipts for the year f rom the Treasurer of the United States were 
$15,000.00 un der the act of Congress of March 2, 1887, $15, 000.00 u nder the 
act of Congress of March 16, 1906, a nd $30,000.00 u nder the act of Con
gress of February 24, 1925, and the corresponding disbursements $15,-
t)00.00, $15,000.0 0 and $30,000.00; for all of which proper vouchers are on 
file a nd have been by us examined and found correct, leaving balances of 
$0.00, $0.0 0 a nd $0.00, re spectively. 

And we further certify that the expenditures have been solely for the 
purposes set forth in the acts of Congress approved March 2, 1887, March 
16, 1906, and February 24, 1925, and in accordance with the terms of said 
acts, respectively. 

(Signed) A. S. FANT, State Bank Examiner 
Attest: 

S. W. EVANS, Treas., Custodian. 



SUPPLEMENTARY STATEMENT, 1926-27 

Funds of the Experiment Station other than those from Federal 
Sources 

DR. 
Sources of Funds 

Sources Balance from Receipts for Total 
Previous Years 1927 

1. State appropriations $ $ 82,432.61 $ 82,432.61 
2. Sale of produce 2,229.50 57,901.98 60,131 4» 

Total $2,229.50 $140,334.59 $142,564.09 

CR. |  
Classification of Total Expenditures for Supplementary Funds 

Salaries $ 30,487.96 
Labor 43,748.51 
Stationery and office sup plies ^6.15 
Scientific supplies, consumable 99.62 
Feeding stuffs 11,962.19 
Sundry supplies - 11,762.5ft 
Fertilizers 3,414.84 
Communication service 523.74 
Travel expenses 4,472.72 
Transportation of things 823.34 
Publications 1,550.60 
Heat, light, water, and power 3,040.09 
Furniture, furnishings, and fixtures 232.61 
Library ' 43.00 
Scientific equipment 5,024.82 
Livestock 6,558.80 
Tools, machinery, and appliances 3,271.76 
Buildings and land 11,836.21 
Contingent expenses • 76.05 
Unexpended balance (Overdraft) 3,598.50 

TOTAL $142,564.09 
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