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THIRTY FIFTH ANNUAL REPORT OF THE SOUTH 

CAROLINA EXPERIMENT STATION 

The period covered by this, the thirty-fifth annual report 
of the South Carolina Experiment Station for the fiscal year 
ending June 30, 1922, was one of change and uncertainty. 
Many of t he changes taking place are fundamental in nature. 
The ravages of the boll weevil have now been felt over the 
entire state, and the changes brought about by this invasion 
are more or less permanent. In the sections invaded first the 
people have become more or less accustomed to his presence 
and have learned to grow other crops and have learned to 
grow some cotton under boll weevil conditions. In the state 
at large, however, the losses su ffered from very unfavorable 
seasons and from the weevil combined have reduced the cot-
tone crop to less than half a million bales, which is less than 
one-third of our maximum production of three years ago. 

Under these conditions agricultural research assumes added 
importance. When our people turn to new crops or have new 
pests to fight, they naturally turn to the research workers 
for advice and assistance. Fortunately for our people, our 
research workers and a few of our progressive farmers had 
been experimenting with various crops, fruits, and vegetables, 
looking to the substitution of t hese for cotton upon the arrival 
of th e boll weevil, and our diversification program was already 
well worked out. Many money crops new to this state recom
mended by this Experiment Station and our Extension Service 
are now being grown to a large extent, especially in the 
eastern part of the state. As a result of this, fourteen thous
and carloads of fruit and truck were shipped out of South 
Carolina this year to northern and eastern markets. 

With the introduction of these new crops on a large scale 
and for intensive production, new problems have arisen for 
the research workers. We had, of course, anticipated some 
of the problems and had conducted fertilizer and variety**" 
studies as well as experiments to determine the best sections 



of the state for growing the different new crops. The insect 
pests and diseases of these crops could not be studied, how
ever, until they were present, and in many cases these pests 
have only recently developed to dangerous proportions. Soil 
fertility investigations and rotation studies with reference to 
these crops mus|) be conducted on a large scale, and the pests 
which affect them must be kept out or controlled. 

The boll weevil problem itself looms large from a research 
standpoint. We, of course, could not make progress investi
gating this insect and studying methods of its control until 
the insect had arrived and become more or less established. 
In the meantime we had followed very closely the work of t he 
United States Department of Agriculture along this line and 
have recommended the practices which that Department has 
found best in the states south of us. Now that the weevil is 
well established and behaving more or less normally in South 
Carolina, we have undertaken to investigate his habits and 
activities with a view of working out control measures suited 
to our conditions. The conditions are so different in the South
east from what they are in the Central South where all of 
the research work has been done on the boll weevil, that it 
seems very necessary that we conduct much fundamental re
search work with this pest. , There (is reason to hope for 
more effective control measures than have yet been worked 
out if th e Legislature will a ppropriate funds for such research 
work. 

In our changing agriculture livestock must play an increas
ingly important part. This Station is devoting considerable 
attention to experimental work with hogs and dairy 'cattle, 
forage and pasture problems. Much fundamental investiga
tion work is needed along these lines before our livestock 
production practices are on a solid ^foundation. 

The members of our research staff have responded cheer
fully to the many demands made upon them and have attacked 
the new problems confronting our agriculture with energy and 
zeal that will surely bring results. Satisfactory progress has 
been made with almost all of the lines of investigation under 
way. A short summary of the accomplishments along the 
several lines together with progress reports on the more im-
important projects is given below. A list of t he problems now 
being investigated and a (financial statement for the year will 
be found at the end of the report. 



6 
* 

EXPERIMENTS WITH CROPS 

About sixty percent of the total value of the farm products 
produced in South Carolina is produced by ten of o ur principal 
fields crops. This value in 1921 was $120,000,000.00. Of t his 
amount more than half comes.from lint cotton. But our cotton 
production has probably reached its minimum, so we have 
every reason to expect that the larger share of ou r income will 
always be from what are termed our common field crops. 
Successful farming with us, t herefore, is largely a matter of 
economic crop production. 

There are many factors involved in economic crop produc
tion. The most important of t hese is the productive capacity 
of the soil as affected by crop rotations, soil building crops, 
winter cover crops, the judicious use of fertilizers, better ter
races, and better drainage. Other important factors are more 
productive and better strains of crops and better tillage meth
ods and cultural practices. 

Probably the most important factor in crop production at 
this time is the improvement of our soils to the point where 
cotton can be produced profitably under boll weevil conditions. 
It seems that poisoning the boll weevil will be a (necessary 
practice in cotton production in the future. Research work 
along this line indicates that it is not profitable to poison the 
weevil (and therefore not profitable to grow cotton under boll 
weevil conditions) on land which without weevil injury would 
not make one-half of a bale of cotton per acre. More than 
half of th e land ordinarily planted in cotton in this state is too 
poor to grow cotton profitably under boll w eevil conditions. 

The factors influencing soil improvement and increased crop 
production are being investigated by the research department 
of Clemson College and by the experiment stations, and our 
experiments have already demonstrated methods of soil bui ld
ing which increase the average yields per acre from seventy-
five to one hundred percent. These experiments have also 
proved that the yields of our field crops can be increased from 
fifteen to fifty percent by the use of the best seed of th e better 
varieties, and have demonstrated cultural practices and meth
ods of fa rm management which are leading to more profitable 
production. 

A brief statement covering the progress of some of these * 
lines of investigation is given below. 
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Legumes as Companion Crops and Cover Crops 

Almost all of our soils are deficient in organic matter and 
will produce maximum yields economically only .after thi3 
much needed organic matter has been added. Legumes have 
been found to be the best sources of organic matter because 
they add nitrogen as well as organic matter to the soil. Our 
experiments show that the velvet bean is our most important 
companion crop for corn. Cowpeas' and soy beans are next in 
importance in the order named. In one instance we secured 
a yield of 42 bushels of corn following corn and velvet beans 
while adjoining plots following cotton with the same fertilizer 
produced only 15 bushels. In our rotation studies at the Pee 
Dee Station we have maintained the yields of both cotton and 
corn in rotation where cowpeas were broadcasted in the corn 
each year. 

Just at this time when we must build up our soil so that it 
will produce cotton profitably under boll , weevil conditions, 
certain legumes are especially important as winter cover crops. 
Good results have been obtained from both crimson clover and 
bur clover and we do not hesitate to recommend both of th ese, 
especially crimson clover. Our best results, however, have 

Fig. 1.—A Good Field of Crimson Clover at Clemson College, 1922. 
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been obtained on poor land with rye and vetch. In one test 
at Clemson College, where we had $own rye and vetch in the 
cotton middles in October, 1921, a splendid cover crop was 
produced and turned under in May, 1922, and the land plant
ed in corn. .The cover crop furnished more nitrogen than the 
corn crop could use, as was shown by the fact that the corn 
did not respond to an application of, nitrate of s oda when this 
was applied at the rate of 200 p ounds per acre to a part of th e 
field. At our Pee Dee Station oats and vetch were sown in the 
fall and cut in April for hay and produced 4,400 pounds of 
dry hay to the acre. Many of our most progressive farmers 
are already using vetch both for hay and as a cover crop, and 
where it is used in connection with either oats or rye as a 
cover crop it invariably greatly reduces the fertilizer bill for 
the succeeding crop and increases the fertility of the soil. 

Rotations 

Rotations are important from the standpoint of soil,improve
ment and economic production. This is especially true where 
legumes are used in the rotation. Some of our experiments 
show that a good rotation increases the yield of cotton and 
corn as much as does 1,000 pounds of an 8-4-4 fertilizer per 

wmmm. 

Fig. 2.—A Good Rye and Vetch Cover Crop at Clemson College, 1922. Wr 
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acre. In a three-year rotation at the Pee Dee Station we have 
maintained the fertility of(the soil for eight years now without 
adding one pound of fertilizer. This rotation,—cotton fol
lowed by small grain, followed by cowpeas for hay, followed 
by corn with cowpeas broadcast in the corn and turned under— 
is one of th e best rotations for our conditions. We have made 
careful comparisons of plots in this rotation with other • plots 
which were planted continuously to cotton, some plots in 
each series receiving no fertilizer and others receiving various 
amounts of different |kinds of fertilizers. At the end of six 
years the rotation series was yielding approximately twice as 
much as the continuous cotton series and was gaining rapidly 
even where complete fertilizer was used each year at the rate 
of 1,000 pounds per acre. Numerous other experiments of a 
similar nature bear out these conclusions and show that a 
good rotation is of utmost importance in building up our soil 
to where we can produce cotton profitably under boll weevil 
conditions. 

Cotton Variety Tests 

We have continued to testj about 30 varieties of cotton with 
a view of determining the comparative value of these under 
boll we evil conditions. These tests are conducted at the main 
station at Clemson College as well as at both of the sub-stations. 
Good results have been obtained during the seasons of 1921 
and 1922 at all of these stations. During 1921 at the main 
station the best yields were made by College No. 1 and Dixie 
Triumph. At the Pee Dee Station the best yields were ob
tained with Cleveland Big Boll, Dixie Triumph, and Delta Type 
Webber. At the Coast Station the largest yields were obtained 
with Cleveland Big Boll. This season (1922) the largest 
yields at Clemson College were obtained with Lightning Ex
press, which produced 950 pounds of seed cotton. This was 
closely followed by a strain of Express from Mississippi and 
one from Tennessee, both of these producing 936 pounds of 
seed cotton per acre. The next highest yield .was produced by 
a strain of Co ok b red here on the Experiment Station at Clem
son College, and this was followed by Dixie Triumph, which 
produced 859 pounds. At the Pee Dee Station Mexican Big 
Boll led with a yield of 1582 pounds, followed by. Lightning 

* * Express, which yielded 1546 pounds. At the Coast Station 
Coker's Cleveland led, producing 768 pounds of seed cotton, 
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Dixie Triumph was second with 637 pounds, and Lightning 
Express third with 625 pounds. One very noticeable feature 
in the results for 1922 was the high yields obtained from Ex
press. Lightning Express, bred by the Pedigreed Seed Com
pany, led in our tests, while other strains of Express from 
Georgia and Mississippi and Tennessee also produced well. 
In the case of The test at Clemson College, Lightning Express 
outyielded all of the other varieties. Aside from the yields 
and the weights at the different pickings which indicate earli-
ness, we are making careful studies,of the time that blooming 
begins, the rapidity of blooming, the length of time from 
blooming to the maturing of t he bolls, a nd are studying other 
factors which might,indicate the value of the different varie
ties for production under different conditions. 

All of these data are being tabulated and studied and will 
be published in bulletin form so as to be available before next 
planting season. From our varietal studies of the past few 
years we are still of the opinion that of t he short staple varie
ties the Cleveland Big Boll f or wilt-free land and Dixie Tri
umph for wilt-infested land are the best varieties. For the 
long staple varieties we recommend Express, Delta Type, and 
Webber 49. 

Distance Tests With Cotton 
In our spacing tests, which are conducted at the main sta

tion at Clemson College and at both of th e sub-stations, we are 
using rows of different widths as follows: 3 feet, 3i/2 feet, 1 
feet, 41/2 fee t and 5 feet, and are thinning the cotton to dif
ferent distances in t he row and to a different number of sta lks 
per hill. During the past two years at the main station we 
have obtained our highest yields from the 3-foot row where 
the cotton was not thinned. The next highest yield was ob
tained where the plants were left 8 inches apart in the drill. 
At the substations the results are not at all conclusive, but in 
most cases the highest yields were obtained from closer spac
ing. This is a very important matter from the standpoint of 
cotton production under boll weevil co nditions, and our experi
ments are elaborate enough to indicate in time just what spac
ing is best. While the results so far indicate close spacing, 
the tests will be continued for several years in order to take 
into account ,the seasonal variations and differences in boll 
weevil infestations from season to season in different places so 
that our final conclusions may be without question. Experi
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ments conducted in o ther states seem to accord with ours, and 
all the indications are that close spacing is best under boll wee
vil conditions. 

Factors Influencing Oil Content of Cotton Seed 

As has been pointed out in our last year's report, it has been 
observed that the oil content of cotton seed varies with the 
different varieties of cotton and with cotton produced under 
different conditions. There are some indications that fertili
zer might influence the oil content of the seed. This investi
gation has now been under way for three years, and the sam
ples of seed have been analyzed from more than 30 varieties of 
cotton each season from our different stations, and samples 
have been taken and analyzed from the fertilizer plots rep
resenting various fertilizer combinations and soil types. The 
oil content has been determined on examination of a few sam
ples of s eed. The samples collected for this season are still to 
be analyzed. We hope to be able to draw definite conclusions 
from these data at the end of the season, especially with ref
erence to some of th e more important factors involved. 

Barrenness in Corn 
This Station has for several years been endeavoring to deter

mine the reason why many stalks of corn which do not produce 
ears are found in fields every season. These are termed bar
ren stalks. Our results indicate that the tendency not to pro
duce,—that is, barrenness, is inherited in a more or less defi
nite ratio. Where we have pollinated a prolific stalk with pol
len from barren stalks and have planted the seed ofi the prog
eny we have found barrenness inherited in the first generation 
at about a 1 to 3 ratio. Where the barren stalks are detas-
selled and seed selected from prolific sta lks, we find no barren 
stalks in the progeny. While there are still some factors that 
we should like to determine before this project is dropped, it 
has already gone far enough to show conclusively that barren
ness is inherited and can easily be eliminated by detasselling 
the barren stalks in the fields from which seed corn is to be 
selected. This is an important matter in g rain production be
cause, as pointed out above, where an ear or grairi happens to 
be pollinated by pollen f rom a barren stalk, we find one-third 
of th e progeny producing no ears. This, of co urse, results in a 
material reduction of the yield. 
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Variety Tests with Corn 
This test, which includes about 25 of the leading varieties, 

is being conducted at the main station and at both of the sub
stations. The results for 1922 are not yet available, and as the 
1921 results have not been published, they are given below. 
At the main station the highest yielding varieties were as fol
lows : 

Paymaster 32y2 bu. 
Grampion ,32.37 bu. 
Douthit's Prolific 32 bu. 

At the Pee Dee Station the highest yields were as follows: 
Garrick 80 bu. 
Williamson 77 bu. 
Douthit's Prolific 75 bu. 

At the Coast Station the highest yielding varieties were as 
follows 

Hasting's Prolific 34 bu. 
Nixon's "B" 23.92 bu. 
Weekly's Prolific 23.81 bu. 

As an average for the last few years the Douthit variety 
has given the highest average yields. 

Other Variety Tests 
We are continuing to conduct variety studies with wheat, 

oats, cowpeas, soy beans, peanuts, velvet beans, and sweet po
tatoes. The results with soy beans and velvet beans are of 
special interest at this time since these crops are increasing in 
importance in our diversified system of agriculture. We have 
secured the largest yield of soy beans with Biloxi, which 
yielded at the rate of 23.35 bushels per acre. The second 
highest yield was made with the Mammoth Yellow. In the 
case of velvet beans the highest yield was produced with the 
Osceola, and the second highest with the Chinese. 

Breeding Work 
We are attempting to improve the quality and production of 

the following crops by careful breeding work: cotton, wheat, 
oats, rye, barley, corn, velvet beans, peanuts, and sweet po
tatoes. 

The Cook cotton, which we have been breeding at the main 
station for several years, made a larger yield in the variety 
tests at this station in 1922 than any of t he other short staple 
cottons. We are improving the quality of t his cotton to some4 

extent, and if we can secure a satisfactory staple it will m ake 
one of our most valuable varieties. 
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Fig. 3—Breeding Rows of Barley, Showing Variations in Height of Plant, 
Clemson College, 1922. 

The Cleveland Big Boll is being bred by careful selection at 
all of our stations. At the Clemson College Station the selec
tions are being made for improvement in quality and for in
creased yield. At the Pee Dee Station the breeding is for wilt 
resistance as well as for yield and quality. At the Coast Station 
stalks were selected in 1921 in fields very heavily infested with 
boll weevil. The individual stalks selected seemed to be re
sistant to the weevil, and the progenies of these are being tested 
and careful selections continued with the view of intensifying 
any resistant qualities which the selections may possess. 

In our breeding work with the small grains we are contin
uing plant-to-row selections with wheat and are securing some 
strains of considerable promise. The work with barley has 
been continued over a number of years, and we have developed 
a beardless variety of barley which is producing good yields and 
is otherwise very promising. With rye we are improving 
Abruzzi rye by individual plant selection and progeny row 
work and have isolated some strains which appear to be quite 
superior to the ones in common use. In the case of oa ts we are 
studying inheritance in oats and are keeping careful records 
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Fig. 4.—Rye Breeding Plots Showing Variations in Different Strains. 

of a large number of hybrids of the first, second and third 
generations. This is a qusetion that has never been carefully 
worked out, and the results which we are obtaining will be of 
considerable practical value in developing new strains of oats. 

In our corn breeding work we are continuing ear-to-row 
breeding with both Lee County and Lowman Yellow varieties 
at the main station and have some strains of both of these 
which are very promising. At the Pee Dee Station we are con
tinuing to breed our Pee Dee N o. 5, which has during the past 
few years made high yields in our variety tests. This variety 
produced at the Pee Dee Station is being used quite largely by 
the farmers in the Pee Dee section of the state. 

At the Pee Dee Station , we are continuing some careful se
lections of velvet beans. We had one strain that yielded at 
the rate of 80 bushels per acre ifi ou r test las1 y ear. This is a 
line of breeding work which has not been emphasized at the 
other stations, and which we feel will produce results that 
might be of great value to our farmers. The breeding work 
with peanuts and sweet potatoes is being continued at the Pee 4 

Dee Station. 
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Comparative Tests of Grasses and Forage Crops 

We are trying out at our stations the different kinds of 
forage crops and grasses which are being introduced from 
time to time. The majority of these new introductions are 
being tested at the Coast Station. Among the recent intro
ductions we have several species of clover and two grasses 
which show considerable promise. This work is done in co
operation with the United States Department of Agriculture, 
and we are in this way constantly testing out new introduc
tions that are brought in by the Office of Seed and Plant In
troduction and distributed to the various experiment station* 
where it is thought they might succeed.. 

EXPERIMENTS WITH FERTILIZERS 

Since South Carolina expends annually from twenty-five t> 
fifty million dollars for fertilizers, an amount larger than that 
of any other state in the Union, it is but natural that the fer
tilizer problem should loom large before our farmers and that 
the South Carolina Experiment Station should devote a large 
share of its energy towards determining the most judicious 
use of fertilizers. The practices now in vogue in this stat * 
are quite largely based on the results secured from our expe
riments during the past years. Fertilizers, however, can be 
most efficiently used only after we understand what combi 
nations and amounts are best suited to the different soil type1 

and to the different crops; the time and method of th eir appli 
cations; and the relation they bear to plant development. It U 
along these lines that we are now directing our experiments 
with the view of determining methods by which our fertilizer 
investments will yield the highest return. 

Comparative Tests of Nitrogenous Fertilizers at the 
Three Stations 

In many cases nitrogen is the first limiting factor in crop 
production in South Carolina. This Station has conducted 
tests from time to time with the various nitrogenous fertilizers 
and some of these results havej been published. This test was 
undertaken in cooperation with the United States Department 
of Agriculture with a view of comparing cyanamid with the 
other nitrogenous fertilizers. This is important at this time be
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cause of the proposed manufacture of cyanamid and other 
forms of n itrogen in t his country. 

This work is being conducted at all three stations and we 
now have results covering several years. Usually combinations 
of several sources of nitrogen give best results, and we have 
conducted tests with different combinations. During the 
past two years we have been especially interested in the value 
of the different sources when applied to cotton grown under 
boll weevil conditions. At the Pee Dee Station in 1921 the 
highest yield of cotton was secured from blood and the next 
highest from sulphate of ammonia. In each case an 8-4-4 a t 
the rate of 500 pounds per acre was used. With corn at the 
Pee Dee Station in 1921 the highest yield, 46 b ushels, was ob
tained with cyanamid and the next highest yield with sulphate 
of ammonia. 

At the main station and at the Coast Station the compara
tive value of these materials is being tested as top dressers. 
At the main station in 1921 a yield of 930 pounds of seed cot
ton was obtained with sulphate of ammonia and 890 pounds 
with nitrate of soda, these sources producing the highest yields. 
These tests are being continued at all stations and the com
plete results will appear in bulletin form as soon as we have 
sufficient data covering different seasonal conditions and de
grees of boll weevil infestation to draw definite conclusions. 

Time and Method of Applying Fertilizer 
We are conducting experiments at all three of our stations 

on t he time and method of a pplying fertilizer to cotton under 
boll weevil conditions. In these tests we are putting the fer
tilizer under* the cotton in some cases and are making side ap
plications of complete fertilizer and of individual elements in 
other cases. It will take several years under heavy boll wee
vil infestation to get sufficient data to draw definite conclu
sions, but the results for this season are interesting because 
they show that during a rainy season such as we had in 1 922 
best results in all cases were obtained by using side applica
tions of fertilizer. 

The applications must be made earlier than was the custom 
before the arrival of t he boll weevil, but in so me cases we got 
decided increases from applying nitrogenous fertilizers to cot
ton when the plants were about eight inches high. Side ap
plications earlier than this in al l cases gave increase in yields. 
Results may vary, of course, under the different seasonal con
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ditions. This is a very important matter, and the results from 
year to year will be followed with a great deal of i nterest by 
people who are changing their fertilizer practices to meet boll 
weevil conditions. 

General Comparative Fertilizer Tests 
At our Pee Dee Station at Florence we have had under way 

since 1913 a series of very comprehensive fertilizer tests in
cluding 180 tenth-acre plots divided into four series. Series 
A, B, an d C a re in a three-year rotation of cotton, corn, oats, 
and cowpeas, and Series D is planted to cotton continuously. 
This land was in a very high state of cultivation at the begin
ning of the experiment, and very valuable data have been se
cured as to the residual effect of this fertility as well as the 
effect of r otation and continuous cropping. We have recently 
published as Bulletin 209, Fertilizer Experiments, a very com
plete report of th e results of these tests for the first seven years 
of the experiments. Some of the conclusions drawn from the 
data presented in this bulletin are as follows: 

1. Acid phosphate gave an earlier crop of cotton than 
either ground rock phosphate or Thomas phosphate. 

2. Eight percent of acid phosphate in a 1000-pound appli
cation of fertilizer gave the maximum yield of cotto n and larger 
applications were not profitable. Four percent was not as 
good as eight percent for cotton. 

3. Corn and cowpeas when grown in rotation with cot
ton did not respond to applications of phosphoric acid. Oats 
gave a small increase for four percent of acid but not for larger 
amounts. 

4. Blood alone, as a source of ammonia, gave better results 
than a mixture of one-third blood and two-thirds cottonseed 
meal. 

5. Four percent of ammonia was better than either larger 
or smaller applications for cotton continuously and for cotton 
in a rotation. 

6. The yields of cor n and of oats were in; direct proportion 
to the amount of ammonia applied; but the yield of cowpea 
hay was not influenced by the application of ammonia. 

7. Two percent of po tash was sufficient for maximum yields 
of cotton in a rotation, and four percent was best where cotton 
was grown continuously. 

8. Corn, oats and peas gave no response to applications of 
potash. 



18 

9. Muriate and kainit were of equal value as sources of pot
ash in this experiment and for all crops used. 

10. Caustic lime and ground limestone were of equal value 
as sources of lime when used a t the rates of 1, 000 pounds and 
2,000 pounds respectively. 

11. Lime was not profitable to use on this soil for any of 
the crops grown. 

12. Either very heavy or very light applications of ammonia 
delay the maturity of cotton. Heavy applications of potash 
also delay maturity. 

13. The earliest crop of cotton was secured by a reasona
ble application of acid phosphate and ammonia, and from a 
well-balanced complete fertilizer which does not run high in 
any element. 

Cooperative Fertilizer Tests on Different Soil Types 
One of the most important lines of work carried on by this 

department of the College is the series of cooperative fertilizer 
tests conducted in cooperation with some of t he leading farm
ers of the state. South Carolina probably has a more varied 
soil t han any other state in the Union. Of the fifty or more 
varied soil types found in t he state, abouty ten are of sufficient 
importance and cover sufficient area to justify us in using pub
lic f unds for the purpose o^' stu dying their fertilizer require
ments. These different soil types vary to such an extent in 
composition and in texture that the fertilizer which is best for 
one might prove of li ttle value when applied to another. It is 
very important, therefore, that careful fertilizer tests be con
ducted on each of th ese major soil types so that we may know 
how to fertilize the different crops most profitably and most 
economically. We have demonstrated that the kind of ferti
lizer to use is v ery important in fighting the boll weevil and 
that it varies with the different soil types in different parts of 
the state. 

We are now conducting these experiments as permanent 
tests on six of th e leading soil types and including a three-year 
rotation with approximately 100 plots in each test. These 
tests cover the following soil types: Norfolk sandy loam, lo
cated at Allendale; Norfolk sand, located at State Park; 
Greenville sandy loam, located at Trenton; Ruston sandy loam, 
located at Bishopville; Cecil cl ay loam, located at Greer; and 
Cecil clay located at Gaffney. 

In addition to these six larger tests, we have conducted four 
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tests with special crops,—one with tobacco, one with peanuts, 
one with Irish potatoes, and one with sweet potatoes. The data 
from practically all of these tests are now available for 1922 
and have given us very interesting results. As soon as this 
work has progressed far enough to make the results thorough
ly reliable, they will be published as a separate publication. 

In all of these tests nitrogen has proven to be the principal 
limiting factor for both cotton and corn. Especially has this 
been true on the lighter types of soil. At Allendale we have 
had a striking example of how well the necessary nitrogen may 
be supplied by growing legumes such as velvet beans in our 
corn middles; and at State Park by the use of legumes alone 
the yield of c orn has been increased from 2.7 bushels per acre 
in 1920 to 12.7 bushels in 1922, despite the fact that a severe 
hail storm early in August materially reduced the yield in 
1922. 

These tests are planned to give us not only the best fertili
zer formulas to use for each of the crops grown, but also the 
most profitable rate of application, and the influence of lime 
on the various soil types. 

We have obtained some very interesting results along these 
lines. At Allendale on a Norfolk sandy loam soil we obtained 
a yield of 953 pounds of s eed cotton per acre by the applica
tion of 1 000 pounds of an 8-4-4. At Bishopville, where Ruston 
sandy loam soil p redominates, best results were obtained from 
600 pounds of an 8-4-3 ; at Trenton, on a Greenville sandy loam, 
the largest yields were obtained Dy an 800-pound application 
of an 8-4-3; and at Greer and at Gaffney, on Cecil c lay loam 
soils we found 600 pounds of a 10-4-2 to give best results. In 
all of the se tests the average yield of s eed cotton on the check 
plots was from two to four times more than the yield on the 
unfertilized plot. 

EXPERIMENTS WITH BEEF CATTLE AND HOGS 

Diversified farming and livestock production go hand in 
hand. Wherever we find a great livestock country we find a 
prosperous people. The livestock business in South Carolina 
is developing as rapidly as good fences and home grown feed} 
will permit. We have at present more than a million hogs in 
the state. The livestock barns at the State Fair, as well as 
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Fig. 5.—Cherry Gano Duchess II, Prize-Winning Senior Sow (I)uroe Jersey), 
Owned by South Carolina Experiment Station 

at the local community and county fairs, are crowded with 
purebred hogs and cattle. This thoroughly demonstrates the 
increased interest in this very important phase of our agricul
ture. 

There has never been such a demand for experimental re
sults and reliable information relative to the production and 
feeding of livestock a s there is at this time. The demands are 
so insistent and the inquiries so varied that the Experiment 
Station finds it impossible to answer all of the questions or to 
solve all of t he problems which are confronting the South Car
olina farmer at this critical time. There are many of t he crops 
which are of special importance in livestock production and 
feeding that have never been sufficiently tested in the South. 
In the work which this Station is conducting, we are empha
sizing crops which are most productive in th is section and are 
attempting to work forage combinations and rations which will 
enable us to produce beef and pork economically. 

This Station has already produced results which mean a 
great saving to the livestock men of the state. Upon our ad
vice based upon experiments, many farmers have changed 
from the dry-lot feeding of hogs to the free use of for age crops, 
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thereby saving at least one-third of the grain ration. They 
have also learned from experiments to supplement corn with 
tankage and fish meal, in this way balancing the ration and 
producing more rapid and more economical gains. 

While beef is the chief human food produced on three-
fourths of the total land area of the United States, beef cattle 
are being produced on only 16 percent of the farms in South 
Carolina. In this respect this state ranks thirty-fifth in com
parison with the other states of the Union. There is still a 
question as to whether beef cattle can be produced profitably 
on our improved lands which are well adapted for the produc
tion of other crops. There is, however, no question but that 
our waste lands, such as the cut-over pine lands and the bot
tom lands along our streams which overflow too frequently to 
make it profitably to cultivate them can be, utili zed to a large 
extent in beef cattle production. It is also evident that a 
great deal of the roughage, such as corn stover and rough hay 
produced on the average farm can be utilized largely in win
tering cattle where summer pastures are available. It is along 
these lines that our experiments in beef cattle production are 
being conducted. 

Fig. 6.—A Group of Steers on Feeding Experiment. 
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At our Coast Station we are making very extensive tests with 
different methods of seeding cut-over land to pasture grass 
and are testing out different kinds of grasses and clovers for 
pasture. 

At Clemson College we are making tests on our overflow 
lands along the Seneca River in the production of both hay 
and pasture. 

Fattening Beef Cattle , 
On account of the prevailing high prices of c orn in the South 

as compared with other carbohydrates which might be substi
tuted for corn in balancing the ration of beef cattle, we are 
investigating the relative economy of substituting rice meal or 
velvet beans in the fattening ration. 

Twenty-four two-year-old Shorthorn steers were purchased 
for this purpose and the following rations were fed for a period 
of 1 19 days: 

Lot 1—Corn silage, peavine hay, cottonseed meal, and 
selled corn. 

Lot 2—Corn silage, peavine hay, cottonseed meal, and 
rice meal. > 

Lot 3—Corn silage, peavine hay, and whole velvet beans. 
Lot 4—Corn silage, peavine hay, whole velvet beans, and 

shelled corn. • I 
The steers in lot on shelled corn made an average daily gain 

of 2 .37 pounds at a cost of $13 .57 per hundred pounds. When 
rice meal replaced the corn, the average daily gain was only 
2.22 pounds per steer, and the feed cost per 100 pounds of gain 
was increased to $114.86. Steers in Lot 3 with velvet beans as 
the sole concentrate made only 1.96 pounds as an average daily 
gain, but the cost was reduced to $10.63 per 100 pounds of 
gain. Lot 4 on velvet beans and corn made an average daily 
gain of 2.08 pounds. The feed cost per 100 pounds of gain 
was $11.41. 

From these results it may be seen that although cattle fed 
on velvet beans as the sole concenerate did not put on flesh 
as rapidly as cattle fed on other concentrates in the test, the 
cost per hundred pounds of gain in weight was appreciably less 
when the velvet beans were used. 

Detailed results of this experiment have been published in 
Bulletin 214. The experiment will be continued with some 
modifications in order to test thoroughly the various concen- t 
trates entering into a balanced ration for beef cattle. 
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Wintering Beef Cattle 
As our pastures develop and the diversified agricultural 

practices are followed throughout the state, more cattle will 
be produced, and increased amounts of coarse feed will become 
available for fattening and wintering cattle. We have secured 
30 head of yearling steers which we will carry through the 
winter on rations made up of different kinds of roughage and 
silage with a view of determining which of these are best for 

Fig. 7.—Silo Recently Completed for Use in Steer Feeding Experiment at 
Clemson College. 
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wintering the cattle under our conditions. These animals will 
be run on pasture next summer and will either be sold off or 
used for other feeding experiments during the winter. 

Soft Pork Studies 
The soft pork question is t he most important problem con

fronting the swine growers of the South. Many of our field 
crops and feeds, such as peanuts and soy beans, which produce 
the most economical and most rapid gains of pork, produce 
hogs whose fat is soft and has a low melting point as compared 
with the fat of hogs produced on cereals and other grain. The 
packers and purchasers of po rk discriminate against such hogs 
and offer from two to four cents less per pound for them than 
they pay for hard hogs. Our problem is to find some way to 
utilize these cheap and productive crops and feeds in such a 
way as to produce pork that will kill hard and bring the top 
of t he market. 

Our investigations along this line are being conducted in co
operation with the United States Department of Agriculture 
and other Southern experiment stations. We completed dry-
lot feeding tests in 1921 with peanuts used in connection with 
other feeds. During the fall of 1921 we grazed hogs on pea
nuts with supplements of corn and tankage and of corn and 
cottonseed meal. The- different lots of hogs which were run on 
peanuts in this way for eight weeks were then fed corn and 
tankage, corn and cottonseed meal in an effort to determine 
whether or not pork which had been produced on peanuts could 
be hardened by feeding for a given period on other concen
trates. Hogs were taken from each of t hese lots from time to 
time and shipped to the United States government station at 
Beltsville, Md., where they were killed and the carcasses ex
amined by experts and fat tests made. We have the rsults on 
these killings but they are not consistent enough to enable us 
to draw any definite conclusions, and the fat tests are not yet 
available. 

The gains which have been made by the hogs in the differ
ent lots are of interest. The largest and cheapest gains were 
made by the hogs on peanuts which received a grain supple
ment during the first e ight weeks. Peanuts alond did not give 
nearly as large gains as did peanuts supplemented by grain and 
tankage; and the smallest gains were made by the lot in which 
cottonseed meal replaced tankage as a protein supplement for ( 
a four-week period. 
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From our results so far, we doubt if hogs can be hardened 

satisfactorily after having been grown on peanuts. Further 
tests are being made, however, with the hope of s ecuring ad
ditional data on this very important problem. 

Ration for Pigs 
As pork production increases in importance in the state, the 

problem of the best protein supplements for weanling pigs be
comes important. Unfortunately we do not produce in the 
South protein supplements which have been used to any large 
extent for this purpose, and it is our purpose now to test out 
such protein concentrates as we do produce with a view of 
comparing these with such standard feeds as red dog flour, 
wheat middlings, wheat bran, and ground oats. Preliminary 
tests already conducted and reported in our Bulletin 213, show 
that the greatest gains were made with red dog flour used as a 
supplement to corn and tankage, but the cheapest gains were 
made when wheat middlings was used as a supplement. 

Forage Crops for Hogs-
Numerous experiments conducted at this Station and else

where indicate that the judicious use of forage crops greatly 

J* * T3* 

Fig. 8.—New Hog Barn at Clemson College and Four Poland China Gilts. 
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reduces the cost of producing hogs. We are conducting tests 
at both of o ur substations and at Clemson College with a num
ber of cro ps which are grown for the purpose of being hogged 
off at different seasons. We have just completed one test at 
Clemson College which indicates that soy beans make an ex
cellent crop to use in this way, one acre in this instance having 
produced 400 pounds of pork, which at 10 cents a pound makes 
the soy bean crop worth $40.00 per acre when used in this way. 
We are using at our Pee Dee S tation, in tests which are now 
under way, peanuts alone; peanuts plus 2 percent ration of 
corn; peanuts and sweet potatoes, sweet potatoes alone; sweet 
potatoes supplemented with tankage; corn alone; corn and 
tankage; corn and velvet beans; corn and velvet beans grown 
together plus tankage for the first 15 days. The preliminary 
test with these crops indicates that neither peanuts nor sweet 
potatoes are as profitable for pork production as they are ordi
narily when harvested and sold. 

Effect of Velvet Beans on Pregnant Sows 
The velvet bean is rapidly becoming one of the important 

crops of the South. Very little work has been done by the 
experiment stations relative to feeding value of this crop and 

its effect on the animal, and the farmers are divided in their 
estimate of its value. Many farmers believe that velvet beans 
cause sows to abort, while others are equally positive that they 
do not. In an effort to secure information on this question, 
nine sows were divided into three lots and put on the following 
feeds as soon as bred: 

(1) Standard brood sow ration—corn meal 55 lbs., wheat 
bran 20 lbs., red dog flour 20 lbs., t ankage 5 lbs. 

(2) Fifty pounds velvet bean meal plus 50 lbs. corn. 
(3) Seventy-five lbs. velvet bean meal plus 25 lbs. corn. 
All of the sows farrowed pigs, but those from the velvet 

bean sows were very small and weak. This, however, would 
be expected from the small amount of feed the sows consumed. 
Further work will be done along this line. 

Cost of Producing Hogs 
We are making an effort to determine the complete cost of 

producing a pork or breeding hog. The cost of growing the pig 
to weaning time has been completed on 15 litters of pigs. 

We are now trying to determine the relative economy of 
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different methods of producing a finished 200-pound hog from 
a 50-pound pig. 

Thirty-nine pigs have been divided into three lots and re
ceive the following feeds: 

(1) Soy bean pasture plus a 2 percent corn ration. 
(2) Corn and tankage in a dry-lot. 
(3) Corn alone in a dry-lot. 

PLANT DISEASES 

The Botany Division continues to investigate various diseases 
of plants which are prevalent and destructive in this state. 
Fungus and bacterial diseases of plants take a much larger toll 
of our crops each year than is commonly realized. Last year 
report of the Plant Disease Survey of the United States De
partment of Agriculture, compiled in cooperation with this 
office, showed that the loss caused by plant diseases in South 
Carolina to the seven major field crops amounted to more 
than $20,000,000.00. This is more than three times the total 
amount appropriated by our Legislature for all purposes and 
four hundred times the amount appropriated for agricultural 
research. These destructive diseases of p lants, like the disease 
of animals and of man, yield readily to scientific treatment 
when the causes are known and the habits and behavior of 
the organisms which cause them are understood. As a result 
of the research work of this division, cotton anthracnose, or 
fungus boll rot of co tton; angular leaf spot and other bacterial 
diseases of cotton, which formerly caused from three to five 
million dollars loss each year in South Carolina, have been 
eliminated from the majority of the fields of the state and their 
ravages greatly reduced throughout the entire South. Other 
destructive diseases are being taken up and investigated in a 
similar way and control measures worked out as rapidly as our 
time and facilities permit. 

Cotton Diseases 
The work with cotton anthracnose, the fungus boll rot of 

cotton, which has been under way for a number of years, has 
now been practically completed, and the results are being pre
pared for publication. This project has been continued from 
year to year by attempting to work out special features of the 
problem as they have come up during the process of the investi
gation. During the early phases of the investigation data were 
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secured which enabled us to develop practical control measures 
that have now been in force for several years. These control 
measures which are based upon careful seed selection, crop 
rotation, and the planting of old seed, have come into such gen
eral use that anthracnose control is no longer the problem that 
it was a few years ago. During the past two years we have 
devoted particular attention to the life history and behavior 
of th e fungus on the seed and in the seed. We have tried seed 
in various ways by heating them and exposing them to different 
conditions which dried them out and have made tests of differ
ent storage conditions under which seed might be kept. In 
this way a great deal of valuable information has been col
lected with reference to the behavior of see d when exposed to 
these different conditions. We feel these investigations have 
gone about as far as it seems desirable to carry them, and will 
not continue the project longer than this year unless some 
new and unforseen condition arises. 

The angular leaf spot control methods as worked out and 
published in our Bulletin 198 and referred to in last year's re
port continue to give satisfactory results. We are continuing 
to recommend the delinting of cottonseed with sulphuric acid, 
not only for the control of angular leaf spot but also because it 
hastens the germination of the seed. Reports from many 
farmers who have used this method of delinting seed indicate 
that they find it both practical and profitable. 

Plant Disease Survey 
The plant disease survey has been continued in coopera

tion with the National Bureau of Plant Industry. Reports and 
observations made by the members of the staff and by others 
throughout the state who are interested in plant diseases, have 
been brought together and placed in the survey files. The 
county agents are cooperating in this work and have given a 
great deal of information which helps to make this survey com
plete. It is of course necessary to continue the survey from 
year to year in order to determine the progress made by the 
different diseases. The data secured in t his way also serve as 
a basis for planning and conducting campaigns for disease con
trol. 

In our survey work we have found especially prevalent and 
destructive this year the diseases of melons. This is especially 
true of the melon anthracnose. The watermelons in the south
ern part of th e state were a complete failure in some sections, 
due almost entirely to anthracnose, the leaves and vines being 
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destroyed by this disease before the melons were ripe. This 
disease is easily controlled by seed treatment and thorough 
spraying with Bordaux mixture and plans are under way for 
conducting some demonstrations along this line next season. 

Certified Irish Potato Seed 
Dr. C. A. Ludwig, of the Botany Division, has cooperated 

with the Horticultural Division in testing certified seed from 
different sources at a number of points in the state. The so-
called degenerative diseases such as leaf roll and mosaic have 
become so prevalent in some sections where particular care has 
not been exercised in purchasing seed stock that it seemed ad
visable for us to make careful tests with certified seed from dif
ferent places in order to gain information which might enable 
us to advise potato growers more definitely with regard to 
the purchasing of seed stock. These experiments have been 
under way for just one year, but the results indicate very 
marked gains in favor of certified seed. We found large quan
tities of d iseases in plants grown from seed purchased through 
the ordinary trade channels, while the plants grown from cer
tified seed in most cases were fairly free from disease, and the 
yield from certified seed was in all cases larger. The results 
of our tests of different sources on seed, as well as the test 
with certified seed, are being published for distribution, and 
some of the data from these diseases are given more in detail 
in the Horticultural section of t he report. 

BACTERIAL CONTENT OF MILK 

The associate bacteriologist of th e Station continues to study 
the bacterial content of milk with a view of determining the 
behavior and development of bacteria during the different pe
riods of handling milk from the time it is milked until it reaches 
the consumer. The dairymen of the South are concerned chief
ly with the furnishing of whole milk to the nearby markets, 
and this project was undertaken with a view of determining 
practices and methods of handling milk which would keep 
down the bacterial content. 

A careful study has been made of the so-called germicidal 
property of milk and the bacterial development during the first 
two to four hours after milking. The data secured this year 

• agree with the results reported last year and show that where 
the initial bacterial content of the milk is low there is no 
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marked increase in the number of bacteria during the first 
four hours. The bacterial content of the milk from a number 
of individual cows has been determined, and it is found that 
the milk from some cows contains a much larger number of 
bacteria than that from others. Results so far indicate that the 
initial bacterial content of Holstein milk is lower than that from 
Jerseys. About forty different strains of bacteria have been 
isolated from milk from different cows included in the pro
ject and these are being studied. 

From these studies thus far, it appears that the production 
of certified milk is largely a matter of sterile utensils and of 
cleanliness in milking and handling the milk. 

EXPERIMENTS WITH DAIRY CATTLE 

When there is a crisis in the agricultural development of any 
section where the one crop system is followed, there is always 
a strong tendency towards diversification. In the South, espec
ially during the past decade, whenever we have a period of 
depression, our people turn to livestock as an additional means 
of ma intaining their income. This was true from 1914 to 1916, 
and is especially true since 1920. During the present period 
of depression, and especially with the prospect of cotton pro
duction permanently handicapped by the presence of the boll 
weevil, our people are naturally turning to dairying. It is well 
that this is true because it is estimated that we are already 
sending $4,000,000.00 annually out of. the state for butter alone. 
Besides this, we are spending additional millions for condensed 
milk, milk powder, and other manufactured dairy products 
which might be produced at home. We now have about 
240,000 milk cows in South Carolina and we need about 220,000 
more to meet the rural needs for milk ancl( its p roducts, to say 
nothing of th e needs of o ur towns and cities. Aside from this, 
the dairy cow produces a greater return upon the feed con
sumed than does any other animal. 

With the more general adoption of the systems of diversi
fication recommended by this Station and the other agricultu
ral agencies, much larger quantities of feed are being pro
duced, and there is opportunity for placing the dairy industry 
on a larger, safer foundation than in t he past when all of our 
concentrates and much of t he roughages which we fed had to 
be shipped in from other sections. This Experiment Station is 
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Fig. 9 Rear View of Dairy and Calf Barns at Clemson College. 

conducting experiments looking to the improvement of the 
dairy cattle of the state as well as to the better utilization of 
feeds which can be produced in the South. Some of these 
matters are discussed below. 

Advanced Registry Testing 
The official testing of dairy cattle is one of t he most import

ant projects we are conducting at the present t ime. This con
sists of keeping accurate daily records of the milk and butter 
fat production of certain cows in our own herd at Clemson 
College and of in dividuals in the herds of t he most progressive 
dairymen of th e state. All of t his work is supervised and man
aged from Clemson College, and all of the records are certi
fied to by the head of the Dairy Division of the Experiment 
Station. The actual testing of the herds in the state is done 
by men employed by this office but paid by the cow testing 
associations. 

Considerable progress has been made with this work since 
July, 1920, as is evidenced by the many new state champion 
cows of the Jersey, Guernsey and Holstein breeds which these 
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tests have developed. Four of the seven state Jersey records, 
seven of the twelve state Gernsey records, and five of the seven 
state Holstein records were broken this year, several of these 
having been broken by two or more cows. In the Experiment 
Station herd five Jerseys, two Guernseys, and for Holstein 
records were completed during the year, and we still have six
teen animals on test. These records have varied from 373 
pounds of butter fat and 6,887 pounds of milk to 559 pounds 
of butter fat and 12,294 pounds of milk. Practically all of 
the records referred to were made with two-year-old or three 
year-old animals, as it is our policy to test the cows when young 
in order to secure better development and growth. 

Probably the best individual record in our herd is that made 
by May King's Alvada, a junior two-year-old Guernsey, making 
12,294 pounds of m ilk and 538 pounds of b utter fat. 

A summary of the work conducted along this line in the 
state shows that 44 Guernseys, 14 Jerseys, and 34 Holsteins 
have completed yearly records, making a total of 92 for all 
breeds. The general average of th ese animals completing rec
ords for all breeds is 11,356 pounds of milk and 490 pounds of 
butter fat. Of the animals completing tests in this state the 

Fig. 10.—Advanced Registry Test Cows, South Carolina Experiment 
Station Herd. 



33 

44 G uernseys produced on the average 10,021 pounds of milk 
and 484 pounds of butter fat. The 14 Jerseys completing the 
records averaged 8,177 pounds of milk and 431 pounds of but
ter fat. The 34 Holsteins completing) y early records produced 
an average of 15,870 pounds of milk and 557 pounds of fat. 
The general average for all breeds for last year was 10,084 
pounds of milk and 435 pounds of butter fat. 

There are 115 cows now on yearly test in the state under our 
supervision. Some of these animals are making records that 
will far surpass any that we have at present. For example, 
one senior three-year-old Holstein cow has almost completed 
a record which will exceed 27,000 pounds of milk and a total 
about 850 pounds of butter fat. 

It is our intention to produce official records with all of the 
young animals that we have in the Experiment Station herd 
in order to make them available for our breeding work to use 
them as a guide for improving the herd. We are also encour
aging advanced registry and registry of merit testing among 
breeders of the state and are compiling the records of these 
tests. Such records of production give the only practical basis 
upon which farmers may select herd bulls, and they furnish 
means by which a true valuation of the dairy animal may be 
had. A m onthly news letter is sent out by the Dairy Division 
to keep the breeders and farmers in touch with the records 
which are being made by different individuals and to stimulate 
interest in this line of work. 

A Comparison of Corn Silage and Sorghum Silage for 
Milk Production 

We are continuing to test the comparative value of t hese two 
crops for producing silage, and the records which we gave in 
the last annual report have been in a large measure verified 
by additional tests. Chemical analyses of samples of corn 
and sorghum silage show that corn silage contains 26 percent 
of dry matter while sorghum silage contains only 22 percent. 
Our results indicate that sorghum is a bout 96 percent as effi
cient pound for pound for producing milk and about 97 per
cent as efficient for producing butter fat as corn silage; while 
a comparison of the weights of the animals indicates that sor
ghum silage is about 88 percent as efficient in maintaining 
body weight as is corn silage. These results indicate that corn 
and sorghum are approximately of equal feeding value. When 
we consider that sorghum silage invariably produces heavier 
tonnage of s ilage than does corn, it would seem that sorghum 
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would prove to be the more economical crop for silage produc
tion. This test, however, has been conducted through only two 
seasons, and definite conclusions can not be drawn at this 
stage of t he investigation. 

Velvet Bean Feed for the Dairy Cow 
The velvet bean is rapidly becoming one of the most import

ant Southern forage crops because of the high yield produced 
per acre and the apparently high feeding value of both the 
beans and the vines. No great amount of experimental work 
has been carried on to determine the value of velvet beans as 
feed for dairy cattle. The Dairy Division is n ow conducting a 
test with velvet beans as compared with such other concen
trates as cottonseed meal, wheat bran, and corn meal. One 
test of five groups of co ws which we fed different proportions 
of velvet bean feed has been completed, and the results indi
cate that the rations containing the largest amount of velvet 
bean feed were the most profitable. Group 4, which was given 
three-fourths velvet beans feed, showed a profit of $31.00 
above the feed cost; while group 3, getting half velvet bean 
ration, was next with $29.63 profit; and group 2, with one-
fourth velvet bean ration, was last with $20.68 profit. While 
these results represent only one test, they indicate that velvet 
beans can be used very profitably as a concentrate for dairy 
cattle. No bad effects were noted on the physical condition of 
the cows receiving a large amount of th is grain, and the results 
indicate that it maintains the body weight and the milk flow 
quite as well as other feeds. Other and more exhaustive tests 
along this line will be conducted during the year. 

Feeding Lime to Dairy Animals 
The mineral requirements of the dairy cow for maintenance, 

reproduction, and milk and butter fat production is a live ques
tion among nutrition experts at the present time. There are 
some indications that the deficiency in lime which seems to 
result from the consumption of fe ed with low lime content can 
be replaced by feeding mineral salts, and this experiment was 
undertaken with a view of s ecuring data bearing on this ques
tion. We are using two groups of six cows each on this test 
and are feeding to one group one pound of p ulverized limestone 
per 100 pounds of grain mixed. The results for the first nine 
months of this test have been tabulated and are being studied, 
but no definite conclusions can be drawn as yet. 

Similar feeding experiments with dairy calves indicate that 
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mineral lime can be utilized to a large extent by young dairy 
stock. In this preliminary test it was noted that the calves re
ceiving lime showed greater gain in weight and growth in 
height than the animals which were not receiving the lime. 
These tests with calves, as well as those with mature cows, 
will be continued over longer periods of time so as to get the 
accumulated effect of th e addition of lime to the ration. 

Breeding Dairy Cattle 
Considerable progress has been made with the line-breeding 

and out-crossing projects which were started with our Jersey 
herd two years ago. ' We now have six very promising daugh
ters from our Jersey herd bull, Chromo's Sensation, the oldest 
calf being just one year of a ge. The dams of t hese daughters 
have records as follows: 

9,141 pounds of milk, 414.28 pounds of fat at two years three 
months of age; 5,848.8 pounds of milk , 269.38 pounds of f at at 
one year eleven months of age ; 10,555.3 pounds of milk, 439.42 
pounds of f at at six years two months of age; 8,872.7 pounds 
of milk, 450.29 pounds of f at at three years eleven months of 
age; 10,537 pounds of milk, 481 pounds of fat at three years 
five months of age. 

The sixth dam is now on test and is making a creditable 
record as a two-year-old. Eleven cows in the herd are now 

Fig. 11.—Holstein Bull Used in Breeding Experiments. 
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in calf to Chromo's Sensation to calve this fall. 
These daughters of Chromo's Sensation will be bred to Vive 

Glow Golden Calf, the in-bred Golden Glow's Chief bull, to se
cure the first generation of the out-cross in this experiment. 
A son by this cross will be selected to breed back to the daugh
ters of Chromo's Sensation, thus giving us the first generation 
of the line-bred animals. A comparison of the production rec
ords of these out-cross animals with those of the line-bred 
breed will give the results we are seeking,—that is which of 
these systems is best for fixing and increasing production. 

The second project on breeding work with dairy cattle is the 
line-breeding of Holsteins. 

There are six daughters of our Holstein herd sire now in the 
herd. Fig. 12 gives an idea of their development and uniformity 
of type. The records of dams of these heifers are as follows: 

12,796 pounds of milk, 472.23 pounds of fat at three years, 
nine months of age; 16,100 pounds of milk, 497.17 pounds of 
fat at four years, four months of age; 12,082.5 pounds of milk, 
380.68 pounds of fat, at six years, three months of age; 12,125.4 
pounds of milk, 373.18 pounds of fat, at two years, six months 
of age; 12,222 pounds of milk, 426.93 pounds of fat at two 
years, nine months of age. 

These breeding projects are slow in maturing, since it takes 
three years to get each generation. However, after the daugh
ters of the bulls we are now using come into production, the 
data will accumulate rather rapidly. 

Use of Bacterins and Vaccines in Controlling Infectious 
Abortion in Cattle 

Since there has been a considerable loss of calves in the 
dairy herd in the past two years due to the organisms causing 
infectious abortion, it was deemed advisable to try out bac
terins and vaccines as control of this disease. At the present 
time infectious abortion causes greater losses among animals 
than any other disease in the United States. It is only within 
the last few years that losses from this disease have exceeded 
those from tuberculosis and hog cholera. 

Up to the present time no definite results have been pub
lished to show that the disease can be controlled by the use of 
bacterins and vaccines. However, there is some indication that 
such may be the case. This project thus has both a commercial 
and an experimental aspect. 

While we do not have the facilities or the staff for conduct
ing fundamental research work along this line, we are making 
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Fig. 12.—Progeny of Holstein Bull in Breeding Experiments. 

careful records and observations in connection with the use 
of bacterins and vaccines on the herd and hope to secure in
formation which will be of value in the maintenance of our own 
herd as well as of value to the other dairymen of the state. 

INSECT PESTS 

Insect pests, like plant and animal diseases, constitute an 
increasingly serious problem for the farmers of the state and 
for the people in general. Insects of one kind or another at
tack everything that grows, both plants and animals, and the 
damage caused to individual crops often amounts to millions 
of dollars in one season. We not only have the native pests 
to deal with, but insects new to our state are constantly com
ing from other states and countries. To cope with these suc
cessfully taxes to the utmost the skill, ingenuity, and technical 
ability of our scientists. Even with the application of all of the 
available scientific knowledge, some of the pests can not be 
controlled successfully. 
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In our investigations of these pests at this Station we have 

undertaken detail studies of the life cycle, habits and beha
vior of the insect in question as influenced by seasonal and 
weather conditions and farm practices. In this way we have 
been successful in some cases in working out what might be 
termed natural control measures which can be fitted in with 
the common farm practices. By use of a system of keeping 
accurate records on the natural enemies, weather conditions, 
etc., and noting the effect of these on the activity of certain in
sects, our entomologists have been able to forecast outbreaks 
of some of our most destructive pests, thereby enabling the 
farmers to institute effective control measures. 

Temperature and Moisture in Relation to Insect Activity 
The fundamental research work which has been under way 

for several years in an effort to determine some of the import
ant relations existing between temperature and moisture and 
the behavior and habits of insects has been continued during 
this year. Efforts are being made to correlate recurring nat
ural phenomena with important farm operations in order to 
replace as far as possible all recommendations involving 
dates by the recurrence of certain natural phenomena, such 
as blooming period of various species of plants. It has been 
found that insects as well as plants) vary a great deal in tho 
dates that they begin activity in the spring. It seems that in 
these variations plant and animal activity are pretty closely 
correlated. Certain farm practices, like the time for planting 
different crops, are now based on the activity of vegetation 
such as the unfolding of the leaves of certain species of trees, 
the blooming of some of our conspicuous forest trees and 
shrubbery. It seems now that the recommendations as to the 
practice for preventing insect pests might be based upon such 
natural phenomena rather than upon fixed dates. Some of 
our most destructive pests are being utilized in these tempera 
ture-moisture studies, such as the boll weevil, the wireworm, 
the red spider, and others. 

Miscellaneous Work 
Other projects which the Division of Entomology has been 

studying have been largely suspended on account of the in
creased activities of the boll weevil and the urgent necessity 
for experimental work with this pest. Some experiments have 
been continued with methods of wintering bees and some ex
perimental studies made with the methods of controlling the 
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Mexican bean beetle, and some studies with ants and scale 
"insects, but no elaborate experiments or fundamental studies 
have been undertaken with these, as all of the time and energy 
of the entire staff has been utilized on boll wevil investiga
tions. 

BOLL WEEVIL CONTROL 

The biggest outstanding problem in South Carolina today is 
the development of control measures which will enable us to 
produce cotton profitably under boll weevil conditions. The 
production of cotton in South Carolina has decreased from 
1,600,000 bales in 1920 to about 500,000 bales in 1922, and this 
decrease while partly due to weather conditions is due largely 
to the boll weevil. The very existence of the chief money crop 
of the South is threatened, and unless satisfactory control meas
ures can be devised so that we can produce cotton at a reason
able cost, other countries which are now learning to grow cot
ton will produce it cheaper than we can, and the United States 
will lose one of its principal sources of income. This pest has 
now practically covered the entire cotton belt, and the prob
lem of controlling it confronts every section of the South. 

The United States Bureau of Entomology has been at work 
on the boll weevil problem for 28 years, and fortunately for 
the states recently infested, has worked out many of the fun
damental features relative to the weevil activities and reac
tions to different conditions. In planning our experimental 
work we have attempted to profit by the large amount of re
search work conducted by the Federal Bureau and the other 
states and have undertaken to test out under our conditions 
the measures found most helpful in other sections. It has 
seemed to us a useless expenditure of public funds to attempt 
to repeat much of the work already so thoroughly done by 
others. 

During the season of 1921, as reported in our last annual re
port, we attempted rather elaborate tests at our Coast Station. 
The season was so unfavorable, because of continuous rains 
during June and July, that we were unable to get into the 
fields, for six weeks, so that no encouraging results were se
cured. 

During the season of 1922 it seemed to us that the most im
portant thing for us to determine was whether or not calcium 
arsenate dust could be used with profit under South Carolina 
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conditions, this being the control measure most strongly sup
ported by scientific data and most generally advocated by other 
experiment stations and by the Federal Government. Our ex
perience in 1922 convinced us that it was not at all safe to 
conduct our investigations at one point because the variation 
in weevil infestation and the occurrence of unfavorable weather 
conditions might interfere with the results in such a way as to 
make little progress- possible during the entire season. We 
therefore selected five different points in the state where we 
conducted cooperative experimental work with farmers. In ad
dition to this we conducted control experiments at our main sta
tion at Clemson College and at our sub-stations at Summerville 
and Florence, making eight places in all where these experi
ments were conducted. 

The tests with calcium arsenate dust were conducted in co
operation with our Extension Service and with the United 
States Bureau of Entomology. These were located at the fol
lowing places: on the farms of Mr. Bright Williamson at Dar
lington; Mr. Alfred Scarborough at Eastover; Mr. S. J. Wat
son at Johnston, Mr. L. D. Jennings, at Sumter; and Mr. W. N. 
Henderson at Greenwood; as well as at the three experiment 
stations mentioned above. Through the cooperation of the 
agencies mentioned above and by utilizing our entire entomol
ogical force on the project, we had four trained entomologists 
devoting their full time to these dusting experiments, careful 
notes were made every day upon the weevil activities and the 
plant development at each place and a very complete set of 
data secured. 

The weather conditions, as we had expected, varied a great 
deal at the different places where the tests were conducted, but 
the rains were unusually heavy over the entire state, the rain
fall at Clemson College and at Florence, where rain gage* 
were kept, amounting to as much from January to August as 
we usually have in twelve months. The infestation also varied 
a great deal at the different places. In a few cases the infesta
tion also was very heavy early in the summer, and at other 
places the infestation was so light during the early part of 
the growing season that dusting did not give very great in
creases in yields. 

The calcium arsenate dust was applied with different kinds 
of machines at the different places, and in some cases several 
different makes of machines were tried out by way of com
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parison. Practically all of the horse-power machines on the 
market were used, and the best of the hand-dusting machines, 
as well as the mule-back dusters, were used in these experi
ments. One of the results so far as dusting machines are con
cerned was the establishing of the fact that the hand-duster 
can be satisfactorily used in applying dust on small farms, and 
even on larger areas where one does not care to go to the 
expense of buying the larger machines. The mule-back duster 
has considerable promise and we believe by next year will be 
a practical machine for use on the rough and hilly lands. 

Accurate cost accounts were kept of the labor and materials 
used in the experiments, and these, together with some of the 
yields secured in the dusting areas and in the checks, are re
ported below. For convenience and economy of space the re
sults of these tests are given in Table 1. 

Table 1. Summarized Data on Dusting Experiments. 

PLACE 
Cotton 
Variety 

Applications 
Number Cost 

per A. 

Yield per 
Dusted 

Acre 
Undusted 

Gain in 
Pounds 
of Se ed 
Cotton 

Clemson College ... Cleveland 5 $4.22 1078 792 286 
Florence Dixie Triumph 4 3.43 988 803 185 
Darlington "A" . Cleveland 7 5.67 850 299 551 
Darlington "B" „ .... Lightning Express 8 6.12 878 271 607 
Sumter Cleveland 5 3.00 861 363 498 
Eastover "A" .... Cleveland 4 2.75 1407 1039 368 
Eastover "B" .... Cleveland 3 2.01 1414 1117 297 
Johnston Cleveland 3 1.98 512 310 202 
Greenwood Cleveland 6 4.08 827 486 341 
Average 5 3.69 979 609 370 

It will be seen from a reference to this table that the average 
gain in seed cotton for the two tests at Darlington was 579 
pounds per acre. In one of these tests where Lightning Express 
cotton was used, the value is placed at 30 cents per pound, and 
since the value of the increase in seed more than offset the 
cost of dusting, we have a net gain of $60.00 per acre. This 
was the largest gain and was due largely to the fact that there 
was a heavy infestation of weevils in these fields in the sum
mer and without the use of calcium arsenate to hold the weevil 
in check a very small yield was obtained. At Florence, where 
the weather conditions were very unfavorable for cotton pro
duction and the infestation fairly light until mid-summer, the 
gain for four applications of dust at the cost of $4.43 per acre 
was only 151 pounds of seed cotton. At Sumter, with five ap
plications of dust, the gain was 498 pounds of seed cotton. 
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While it will be observed that the results varied at the different 
places, there is a consistent gain at every place where dust 
was applied. One very noticeable feature about the results of 
this year is the fact that every application of dust materially 
reduced the weevil infestation. Even after weevil dispersal 
had begun, the weevil population was materially reduced by 
two applications of dust. 

From these carefully conducted experiments in the various 
sections of the state this year it is shown as conclusively as one 
season's results can show that calcium arsenate dust can be 
used with profit in any section of South Carolina. These in
vestigations will, of course, be continued with a view of testing 
the effectiveness of this method under varying seasonal con
ditions. 

During the early spring of 1922 the farmers in some sec
tions of the state and some of our agricultural leaders began to 
recommend strongly the use of sweetened poison, made by mix
ing molasses and water with calcium arsenate. Professor A. 
F. Conradi had made experiments with the various sweetened 
poisons while studying boll weevil control in Texas from 1903 
to 1907, and on account of the very discouraging results ob-
taine there he had not planned to repeat those studies here. 
On account of the prominence of some of the parties who were 
recommending these substances, however, and the results 
which were claimed for this method, it was later deemed ad
visable to undertake some preliminary studies of our own. We 
accordingly used sweetened poison made by mixing 2y<± gal
lons of molasses, 7 J/2 g allons of water, and 10 pounds of cal
cium arsenate on one acre of cotton at Clemson College and 
one acre at Florence. The acre at Florence on which we used 
sweetened poison, being slightly lower in elevation than the 
check, was badly injured by the continuous rains during the 
early part of the summer and did not produce as good a crop 
as the adjoining acre left for a check, so that the yields were 
not comparable. The acre at Clemson College was also handi
capped to some extent by conditions beyond our control, so that 
the yields are hardly comparable there. Careful infestation 
counts, bloom counts, and boll counts made through the season, 
however, indicate that little benefit was derived from the ap 
plications of sweetened poison. But we are not at all satis
fied with these tests and will conduct a more exhaustive in
vestigation along this line another season. 
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Wevil Infestation in 1922 

The winter of 1921-1922 was extremely mild and weevils 
emerged from winter quarters early. The winter survival was 
very high, as shown by hibernation records made from cages as 
well as by the government records made from Spanish moss. 
Because of adverse weather conditions, however, cotton plant
ing in many cases was delayed so that an unusually large 
number of old weevils actually died a natural death before 
square formation had begun. This had the effect of reducing 
the initial infestation to a point far below what was anticipa
ted. The very sporadic occurrence of the weevil was observed 
by farmers throughout the state and represents a normal con
dition in weevil behavior which may be expected every year. 
It is a matter of general observance that weevils may be very 
numerous on one farm and yet comparatively scarce in ad
joining fields. Even in the same field on the same farm one 
may frequently find great irregularity of infestation, the pest 
being numerous in one part of the field and comparatively 
scarce in another. This, although,so well known to experienced 
farmers in old weevil territory, has continued to cause much 
confusion in newly infested territory. We have reports of ex
periments made by farmers who have carefully divided a cot
ton field into two parts, applied some remedy to one part of the 
field and left the other part untreated. No infestation records 
were made and the individual conducting the test had no 
idea as to the weevil population in different parts of the field 
either at the beginning or end of his experiments. In such 
cases, of course yields meant nothing and the results of the 
experiments were frequently misleading. A very simple meth
od of making infestation counts has been devised by the en
tomologist conducting weevil studies and this has been fre
quently explained in news letters and press articles so that the 
county agents and the more progressive farmers are now be
ginning to make more careful observations and a closer study 
of the weevil population as an index in applying^ control meas
ures. 

Hibernation 

Careful studies of hibernation and the activities of the wee
vil in late fall and early spring are very necessary as a basis 
for weevil control. During the last two years winter hiberna
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tion cages have been operated in different sections of the 
state and these have yielded very important information, espec
ially with reference to weevil emergence and behavior in the 
early spring and summer. This information has been found so 
valuable that this feature of the work is being greatly en
larged, cages are being maintained at additional places and a 
larger number of cages are being installed at each place where 
these studies are conducted. Many of the studies made along 
this line by the Federal Bureau of Entomology and by the 
other states have been conducted under conditions which are 
entirely different from what we find in South Carolina. On 
this account it is necessary for us to work out very carefully 
the hibernation habits of the weevil under South Carolina con
ditions. The relation which stalk destruction and clean farm
ing bear to hiberation is of the utmost importance* and careful 
investigations will have to be made before definite conclusions 
can be drawn. 

Additional Research Needed 

As our work has developed this year, we have become more 
and more convinced that additional fundamental investigations 
need to be conducted with the boll weevil in the eastern sec
tion of the cotton belt. Many of the biological studies made by 
other investigations have been made further south in the 
warmer and more humid sections and we feel that these do 
not apply in all cases to our conditions. The farm practices in 
South Carolina are very different from those in Mississippi and 
Louisiana, and the studies of many features bearing upon the 
economical production of cotton and the relation of these to 
boll weevil activities must be undertaken before we can base 
our control measures and our plans for future agricultural de
velopment upon definite scientific information. Plans are now 
under way for materially enlarging research work along this 
line provided cooperation can be secured from the Federal Gov
ernment and support is provided by the Legislature. 
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EXPERIMENTS WITH FRUITS AND VEGETABLES 

The varied soil and climatic conditions of South Carolina 
permit the growth of a great variety of fruits and vegetables 
during practically all seasons of the year. Formerly little at
tention was given this particular feature of our state except, 
perhaps, in the matter of fruits and vegetables for home con
sumption. But with the advent of the boll weevil and the re
sulting change in our agricultural practices, our people are 
undertaking the production of fruits and vegetables on a com
mercial scale for profit. Large commercial peach orchards are 
being developed, especially in the sand hill region, and along 
the coast trucking is rapidly becoming an important industry. 
In certain Piedmont counties some attention is being given to 
apple growing. 

From time to time the South Carolina Experiment Station 
has conducted tests of the principal fruits and vegetables to de
termine the best varieties for home use and for commercial 
plantings. We have tested, also a great many different plants 

• 
Fig. 13.—Elberta Peach Tree Fertilized with Six Pounds of Nitrate of Soda. 

Picture Taken Sept. 26. Note that Very Few Leaves Have Fallen. 



46 

Fig. 14.—Elberta Peach Tree not Fertilized. Picture Taken Sept. 26. 
Note that Nearly All Leaves Have Fallen. 

introduced from foreign countries by the Office of Seed and 
Plant Introduction of the United States Department of Agri
culture. In many cases where fruits and vegetables are being 
grown on a commercial scale, fertilizer tests have been made 
and cultural practices studied. Important breeding work is 
being done on the Lookout Mountain potato, and we are also 
conducting tests with potatoes comparing certified and non-
certified seed and studying the effect of source of seed on yield. 

The principal fruit and vegetable projects, with a brief re
port on each, are listed below: 

Nitrate of Soda Tests on Bearing Peach Trees 

This test was inaugurated to determine what effect the ap
plication of nitrogen would have on the growth of trees, pro
duction and quality of fruit, etc., and the proper time and rate 
of application. The trees in this test are seven years old and 
the nitrate of soda is applied at the rate of from none to six 
pounds per tree. The trees are growing in a Cecil clay soil. No 
other fertilizer than nitrogen was applied and no fertilizer of 
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any kind was applied on the check plots. As this is the first 
year of this experiment, the data so far obtained are only 
indicative and not conclusive. The check plots made very lit
tle growth and the fruit ripened several days earlier than that 
of the nitrogen plots. The fruit also averaged smaller than 
that from most of the nitrogen plots. 

On one plot of both Mayflower and Elberta trees two pounds 
of nitrogen were applied early in the spring and two pounds 
when the fruit was half grown. These plots appear to have 
done as well as when four pounds of nitrogen were applied 
early in the spring. On one plot of both Mayflower and El
berta trees two pounds of nitrogen were applied before the 
trees bloomed and two pounds after fruit was harvested. This 
late application caused a short second growth on the May
flower trees with almost no fruit or leaf buds produced on that 
growth, while on the Elberta trees this late application had 
no effect whatever. The trees on this plot resemble those on 
the plot on which two pounds of nitrogen were applied early 
in spring, and the small growth and early dropping of a large 
number of leaves indicate that two pounds are not enough for 
trees of this size and age. Applications of four, five and six 
pounds of nitrogen produced good growth, dark green, healthy 
foliage and a large number of fruit buds. 

Variety Test of Apples 

A variety orchard consisting of 33 varieties was planted this 
year. These varieties include a number which have come into 
prominence during the past few years as well as others which 
it is believed may prove adaptable to our climate. Many farm
ers are becoming interested in growing apples as a commer
cial crop in upper South Carolina, and as previous variety tests 
at Clemson College have shown that the Staymen Winesap, 
Winsap, and Delicious are three of the best commercial va
rieties, this test should determine whether we can or can not 
add other varieties to our list with profit. In connection with 
this, orchard investigations are under way to determine wheth
er good growth of trees and profitable crops of fruit can be 
obtained on the clay soil at the Station without the addition of 
any inorganic fertilizer except acid phosphate. Leguminous 
crops are grown during late summer and through the winter 
and turned under at the completion of their growth to furnish 
humus and nitrogen. 
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Variety Test of Bunch Grapes 
A variety vineyard containing 55 varieties of bunch grapes 

was also planted in the spring of 1922. These plants have 
made a growth of from 3 to 14 feet, most of the vines having 
made about 8 feet of growth for both canes. This is a very 
good growth, and if maintained next year, the vines will have 
become well established and should bear a crop of fruit the 
third year. 

Fig. 15.—Grape Vineyard with Cowpeas Interplanted. Two Rows of Seed 
ling Grape Vines in Foreground, One-Year-Old Vines in Background. 

Fig. 16.—Delaware Grape Vine Trained to Stake. Leaves Removed to Show 
Fruit. 
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Variety Test of Lettuce 

Practically all of the varieties of lettuce listed by seedsmen 
have been tested and a careful record kept of the habits of 
growth of the dilferent varieties. The following varieties are 
recommended for commercial purposes: Big Boston, Improved 
Hanson, Trianon (Romaine or Cos). The varieties considered 
best for home use and local markets are Big Boston, Improved 
Hanson, and Mignonette. Detailed results of this experiment 
have been published in Bulletin 215. 

Control of Cheery Leaf Spot 

Good results were obtained this year in the control of leaf 
spot on the eight varieties of sour cherries by spraying with 
Bordeaux 21^-6-50. The trees were sprayed first, right after 
the petals had fallen; second, three weeks later; and third, 
directly after the fruit had been picked. This series of spray
ing controlled the leaf spot very well, with the exception of 
two varieties, Wagg, and English Morello. 

In former years all varieties lost their leaves in early sum
mer. A small second growth of leaves would then occur to
gether with the opening of the blossom buds and setting of a 
partial crop of fruit during September. The trees were then 
unable to produce another lot of fruit buds at that season of 
the year, and the next season's crop would be lost. 

Source of Seed Irish Potatoes 

It is generally accepted that seed potatoes from Maine are 
the best for South Carolina conditions, and very little seed 
from other states is planted. This experiment was planned to 
determine if such is the case, and if not from what state the 
best seed could be obtained. In this test certified seed was 
obtained from Wisconsin, Vermont, Michigan, and New York, 
and second crop seed from Virginia; also seed kept over from 
the crop grown in the spring of 1920 at this Station were used. 
The Irish Cobbler variety was planted. The potatoes were 
grown in bottom land, which is a sandy loam soil. The Vir
ginia seed made the highest yield, with the Vermont, New 
York, Wisconsin, and home-grown seed yielding in the order 
named. The low yield of the home-grown seed was due mainly 
to the condition of the seed tubers, which were kept over in 
ordinary storage and had greatly deteriorated. 
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The size of the tubers of the seed potatoes obtained from 
Virginia averaged very much smaller than did the size of seed 
from other sources, and therefore a bushel of Virginia seed 
planted a much larger area than did the seed from other 
sources. The certified seed from Michigan which were sent 
us as Irish Cobblers were found to be Green Mountain, and 
therefore were not used in this test. Certified seed were also 
ordered from Maine, but the shipper packed them in un
washed nitrate of soda bags, and when they reached Clemson 
College, the tubers were completely rotted; and as it was then 
too late to order a second lot of seed, Maine seed were not rep
resented in this test. This was very fortunate since Maine seed 
are so generally used in this state; and as the second crop of 
Virginia seed averaged the highest yield at this and the sub
stations, it would have been interesting, and no doubt profit
able, to have found how the yield of the Virginia seed com
pared with that of Maine seed. 

Breeding Irish Potatoes 

In continuance of this project the work this year consisted 
in growing a large number of seedlings and named varieties 
originating from the Lookout Mountain potato. At digging 
time the unpromising seedlings were discarded and 160 named 
varieties and seedlings were selected for further trial, the ob
ject being to breed up a strain of Irish potatoes with the same 
hardness and prolific tendencies as the Lookout Mountain and 
of better quality. The selections now in storage give promise 
of bringing good results, as they come from high yielding va
rieties and some of them are of superior quality. 

Cooperative Horticultural Experiments 

Because of the varied soil and climatic conditions of the 
state, fertilizer and cultural practices successful in one section 
might fail in others. Likewise, recommendations made to fruit 
and vegetable growers on the coast will likely differ from rec
ommendations made to growers in the sand hill and Piedmont 
regions. In order to be able to make correct recommendations 
in the different sections, we are conducting cooperative experi
ments with farmers in typical portions of the state. 

In our Cooerative Peach Experiments we are using the El-
berta variety, since it is the main commercial variety for South 
Carolina. Four growers are cooperating with us in these ex- * 
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periments. Each of the experiments contains 26 plots with 
20 trees to the plot, requiring an area of about five acres. The 
trees are fertilized at intervals varying amounts of fertilizers 
for the purpose of determining the time and most profitable 
rate of applying fertilizers to peach trees and the effect on 
growth, yield and quality of fruit. Sufficient data have not yet 
been accumulated to justify recommendations at this time. 

Comparison of Certified and Non-Certified Irish Potatoes 

Many of the Irish potatoes sold in this state for seed are 
unsuitable for seed purposes because they have not been prop
erly selected. Much of the seed found on our local markets 
often fails to come up to a good stand, with a consequent loss to 
the grower. Since certified seed tubers are supposed to be op 

uniform size and comparatively free from disease and have 
been produced from vigorous plants, a number of tests were be
gun comparing such seed with the seed bought by the grower 
on the local market. The Irish Cobbler variety was used. 
This experiment was conducted in cooperation with farmers in 
Berkeley, Allendale, Georgetown, and Spartanburg counties. 
In all of these experiments the certified seed came up to a 
better stand and produced a larger yield than the non-certified 
seed. In the light of these experiments it seems that our 
growers would profit by the use of certified seed. A circular 
giving the results of these experiments is being prepared for 
publication. 

THE CLEMSON COAST EXPERIMENT STATION 

The Coast Station is located on the cut-over pine lands of the 
lower coastal plain, at Drainland, twenty-four miles northwest 
of Charleston, on the Southern Railway. There are over two 
million acres of cut-over lands in South Carolina, and this sub
station was started in 1908 for the purpose of conducting ex
periments in reclaiming these lands and utilizing them for 
agricultural purposes. Some splendid results have been ob
tained from the experiments with field crops, fertilizers, fruits, 
and vegetables, and these have been published from time to 
time. This sub-station was established by the Board of Trus
tees of Clemson College and until 1920 was supported entirely 
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Fig. 17.—Superintendent's Residence at Coast Station. 

with college funds. During the years since 1914, when the 
college has hardly had sufficient funds to run on, this sub-sta
tion suffered from lack of support, and little progress was 
made with the experimental work. Since the Legislature be
gan at the session of 1920 to make an annual appropriation for 
the support of agricultural research, considerable progress is 
being made with the several important lines of work under 
way. 

Drainage and Clearing 

Our drainage system which was repaired during 1920-1921 
has been working very satisfactorily since that time. Careful 
records have been kept on the sixty-four observation wells 
which were installed in 1921, and these indicate that all of 
our under-drains are functioning in a satisfactory manner. We 
have constructed a series of wide, shallow ditches for the pur
pose of taking care of the surface water, and these prove very 
helpful. These ditches carry off surface water so that it does 
not have to soak into the soil and pass out through the under-
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drain. In this way the water gets off much more quickly and 
the land dries out more rapidly. 

During the past year we have cleared about 20 acres of 
additional land and are now underdraining this, getting it 
ready for additional experimental work with crops and fertili
zers. There are now about 100 acres of land under cultivation 
and practically all of this is being used for field experiments 
and for growing feed for the livestock which we keep on th-5 
place. As has been stated in previous records, the drainage 
work here is being undertaken in cooperation with the Office 
of Drainage Investigation of the United States Department of 
Agriculture. This office has recently supplied us with several 
additional drainage and meteorological instruments which are 
being installed. In addition to other observations, we will keep 
continuous records of the soil temperature on the drained and 
undrained lands. 

Forestry Experiments 

The tests of different methods and times of seeding our dif
ferent species of pines have been continued, and we are accu
mulating records as to the effectiveness of these different 
methods. The seedings made five or six years ago are develop
ing rapidly now and are yielding valuable information as to 
the rapidity with which the different species grow when plant
ed, artificially. 

We are also continuing studies of the effect of fire on the 
growth and development of the long leaf pine. We have an 
area which is burned off every year and is being compared with 
the adjoining area where fire is kept out entirely. Our experi
mental forestry area has a fence around it, and of course fires 
are not allowed to get into this at all. 

Pasture Development 

As pointed out in our last annual report, we believe that the 
cut-over land of this section of the state can be used profitably 
in the production of beef cattle. We have found, however, 
that the native grass will not stand close grazing and will not 
carry a sufficient number of cattle to enable the industry to 
develop as it should. Some of the grasses which are being in
troduced, on the other hand, are very encouraging. We are 
testing out different methods and the time of seeding carpet 
grass and lespedeza. We have tried different methods of pre
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paring the land for these seedlings as well as seeding without 
any preparation at all. Our experience so far indicates that 
it is best to give the land some sort of preparation. Disking 
with a large tractor disk has proved to be an economical and 
practical method of seeding. The land is disked and then the 
seed sown broadcast, and no other treatment given. We pre
pared 40 acres in this way in the spring of 1922 and had a fair 
stand on that by the middle of the summer. 

In all of our tests we have been somewhat disappointed at 
the slowness with which carpet grass takes hold. We have 
not been able to get very much growth the first season. Dur
ing the second season, however, where there was little growth 
the first year, we find that the grass thickens up, and makes a 
good sod after all on this poor cut-over pine land. Lespedeza 
takes hold readily and has developed very satisfactorily, espec
ially where some preparation is given before seeding. 

We are also conducting some fertilizer tests, and the results 
from these so far indicate that small applications of nitrate of 
soda and acid phosphate hasten the development of pastures 
on these poor lands very materially, and it seems now as 
though it is getting to be practicable and profitable to use 
small amounts of fertilizer in getting pastures started. In a 
few instances where we have seeded cultivated land to carpet 
grass we have gotten splendid growth. Small areas near our 
barns have been greatly improved by taking out the stumps 
and removing the shrubbery. In this way these areas have 
been developed into splendid pastures and can be kept in good 
shape by mowing to remove the objectionable weeds. 

Beef Cattle 

We are gradually building up a good herd of Aberdeen 
Angus cattle for use in our experimental work at this sub-sta
tion. We bought a splendid purebred bull of this breed last 
year, and the herd is increasing at a normal rate. We now 
have about 30 head of purebred Angus and about an equal 
number of grade cattle. Since our pastures are well set in 
carpet grass and lespedeza, we believe that we shall be able 
to pasture cattle on these lands for from eight to ten months 
a year. During the winter of 1921-22 the beef cattle were 
wintered on corn stover with a little cottonseed meal. We 
have completed a silo during the summer and are filling this 
with silage to be used in wintering the breeding stock and 
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Fig. 18.—Aberdeen-Angus Herd Bull. 

calves, and we hope to be able to use some of the steers for 
feeding tests. 

Hogs 

We are continuing to build up a good herd of purebred Po
land China hogs at this station, and are beginning some experi
mental work with these. We plan to enlarge our areas for 
growing forage so as to be able to repeat some of the tests 
with hog crops which we are conducting at Clemson College 
and at the Pee Dee Station. 

Crops 

We are continuing to conduct experiments with cotton and 
corn and other field crops. In the variety tests with cotton in 
1922, Coker's Cleveland produced the best yield, followed very 
closely by Lightning Express and Dixie Triumph. The best 
yield in this test was 768 pounds of seed cotton, which is about 
a half bale and is considered a fair yield for the heavy boll 
weevil infestation which we had. Several applications of cal
cium arsenate dust were made and the weevil infestation in 
this way kept down until migration began. 
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We are continuing our spacing test with cotton and our ex
periments with time and method of applying fertilizer to cot
ton under boll weevil conditions. The results from the spacing 
tests are not as conclusive here as they have been at some of 
the other places. In the main, however, the close spacing 
seems to give better results. In the tests of time and method of 
applying fertilizer we got our best results where a side appli
cation of cottonseed meal and soda was made on the 19th of 
June. The next highest yield was secured where all of the fer
tilizer was put under the cotton at the time of planting. 

We are also conducting tests with various kinds of forage, 
especially some introductions of clovers and grasses, and are 
repeating some of the rotation studies and cover crop studies 
that are under way at the other stations. 

All of our field crops have produced well at this station 
this year. The seasons were fairly favorable, and this coupled 
with the good drainage which has been secured with the im
proved drainage facilities, caused good growth with all of our 
crops. 

Experiments with Truck Crops 

The location of this station near the center of the trucking 
district of the state makes it possible for us to conduct some 
of our experiments with the principal truck crops at this place. 
We have devoted particular attention during the past year to 
Irish potatoes. A fertilizer test with Irish potatoes showed 
that good yields could be secured with applications of a ton of 
7-3-3. Some experiments were made with different sources of 
nitrogen, and it was found that the organic source gave better 
results than the inorganic when applied to Irish potatoes. 
The source of seed test with Irish potatoes was also conducted 
here and these results have already been referred to in this 
report. 

We plan to enlarge this truck work to some extent and are 
already conducting extensive experiments with onions and 
lettuce. 

General Plant 

The new barn which was built in 1921 was completed and 
painted, and a 100-ton silo is at present time being added to the 
equipment of this barn. The water tank and the roofs of several^ 
of the buildings were put in repair and painted. Some fencing 
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work has been done, certain partition fences having been erect
ed. The fence bordering on the public highway was moved back 
twenty feet along the mile frontage of the station lands, and 
the highway has been widened and improved by the State 
Highway Commission. This improvement, while not done by 
us, is a decided asset to the station. Two mules were pur
chased to replace two old mules that were no longer service
able to us. Among the larger implements added to the equip
ment are a manure spreader, an ensilage cutter, and a small 
tractor. 

THE CLEMSON PEE DEE EXPERIMENT STATION 

The Pee Dee Station is located in the heart of the Pee Dee 
section on the Atlantic Coast Line Railway and on the main 
highway between Florence and Darlington, about two miles 
from Florence. The soil is fine, sandy loam, and fairly uni
form throughout. The land is level, which makes it well 

Fig. 19.—East View Pee Dee Experiment Station, 1921. 
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Fig. 20.—Vine of Tropical Plant (Dioscera Alata). One of Several New 
Plants Being Tested at the Pee Deq Station, 1922. 

suited for experimental work. This station was started in 
1913, and since that time has conducted a great many experi
ments with crops and fertilizers which have served to point 
the way towards a better agriculture for this section of the 
state. The work from the outset has been largely with field 
crops and fertilizers because these were the most important 
problems of the Pee Dee section. However, many new crops 
have been tested, and a large amount of experimental work 
looking to wider diversification and better methods of growing 
our most promising crops has been conducted. 

Variety Studies 

Variety tests have been conducted at the Pee Dee Station on 
all of our leading crops, and these are repeated every year with 
a view of comparing the value and quality of recently devel
oped varieties with the older and better established kinds. 

In the cotton variety tests this year we have included all of • 
the most promising varieties that are being grown or recom
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mended for this section. During the season of 1922 the Mex
ican Big Boll produced the highest yield, followed closely by 
Lightning Express. Other high-yielding varieties were Cleve
land and Dixie-Cook. The highest yield in the variety test 
was 1582 pounds of seed cotton per acre, which is, of course, 
an excellent yield under the conditions which we had to con
tend with at the Pee Dee Station this season. Lightning Ex
press has yielded high in all of our variety tests and seems to 
be one of the very best strains of cotton developed within re
cent years, especially for boll weevil conditions. 

In our corn variety tests we are testing 20 varieties, and in 
1922, which was not a specially good season for corn, the yields 
varied from 50.6 to 36.2 bushels per acre. The highest yield
ing varieties were Roger's Garrick, Pee Dee No. 5, and Coker's 
Garick, the yields being 50.6, 49.7 and 48.7 respectively. Pee 
Dee No. 5, which has been carefully selected at this station 
for a number of years, always ranks near the top of our va
riety tests, and is being used quite generally by the planters in 
this section. 

We are still continuing to test out each year practically 
all of the varieties of the sweet potatoes that have been col
lected by the Office of Horticultural Investigation of the United 

Fig. 21.—Ear-to-Row Test of Pee Dee No. 5 Corn at Pee Dee Station. 
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States Department of Agriculture. Our tests in 1922 include 
44 varieties. These are being carefully studied, both as to 
habit of growth and botanical characteristics, and a key has 
been worked out by Mr. W. R. Beattie of the Office of Horti
cultural Investigations, who is cooperating with us in this pro
ject which will enable anyone to identify the common varieties 
of sweet potatoes when the plants and tubers are available for 
identification. Out of this long list of varieties we find that 
the Porto Rico, Nancy Hall, Southern Queen, Triumph, Yellow 
Strausburg stand out as being among the best for Southern 
uses. 

About 20 varieties of soy beans were chosen from the 45 
varieties previously planted here and included in the test in 
1922. These varieties were selected because of their having 
done well under our conditions in previous tests. Among the 
varieties tested it is interesting to note that the Hahto and 
Easy Cook are two very promising varieties that are well suited 
for human consumption. 

We are continuing our variety tests with peanuts, tobacco, 
velvet beans, and small grains, and are using the results from -
these tests as a basis for our advice as to the best varieties of 
these crops to plant in different sections of the state. 

Fertilizer Experiments 

Soil fertility and fertilizer studies have been the chief lines 
of investigation conducted at this station since its establishment 
in 1913. The results of many of the tests conducted have been 
published and made available for general use. The general 
comparative tests of fertilizer consisting of 180 plots of one-
tenth acre each, which have been referred to in our previous 
reports, constitute one of the most complete fertilizer studies 
conducted anywhere. A full report of this test for the first 
seven years has been published as Bulletin 209. The results 
from these tests are referred to earlier in this report under 
the general section of fertilizer experiments. Special fertilizer 
tests are conducted at this station with corn, sweet potatoes, 
cotton, tobacco, peanuts, oats, Irish potatoes, and peaches. In 
these tests we are comparing the various sources of phosphoric 
acid, nitrogen, and potash in an effort to determine their com
parative value for the different crops, and are accumulating 
much valuable information. With some crops, such as sweet 
potatoes, Irish potatoes, peaches, and peanuts whose fertile 
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zer requirements have never been carefully studied, we are 
getting information which is of immediate value to the people, 
who are just beginning to take up the production of these 
crops. With Irish potatoes, for instance, we have found that 
the organic sources of ammonia are more efficient than the 
inorganic sources. We also find in the case of Irish potatoes 
that fertilizer high in nitrogen gives the best yields, our best 
production in 1922 being secured with one ton of a 7-7-5. In 
the case of sweet potatoes, the fertilizer test has been under 
way for several years, and while the results are not as com
plete as we hoped for, the indications are that 8-3-6 is our best 
formula for this soil, especially when applied at the rate of 600 
to 800 pounds per acre. 

Breeding Work 
We are continuing our breeding work at this station with 

corn, cotton, sweet potatoes, soy beans, velvet beans and pea
nuts. The breeding work with cotton is in cooperation with 
Mr. E. E. Hall, of the Extension Service, who has been engaged 

, for a number of years in breeding cotton for production under 
boll weevil conditions. A strain of Cleveland, with which he 
has been working for several years, is giving excellent results 
in our tests. 

The peanut breeding work is conducted in cooperation with 
the United States Department of Agriculture and on a very 
extensive scale. Selections are being made for high oil con
tent as well as for a number of other important factors. We 
also are cooperating with the United States Department of 
Agriculture in breeding sweet potatoes with a view of develop
ing a strain which will produce a larger proportion of market
able potatoes. Some of the highest yielding varieties which 
we have at present do not produce a large proportion of "num
ber ones". If these tendencies can be overcome and the pro
duction maintained, the particular varieties will be of much 
value. 

In the corn breeding work we are continuing the work with 
Pee Dee No. 5, which has stood high in our variety tests for 
a number of years. In cooperation with the United States De
partment of Agriculture we are studying inheritance of corn 
and have planted this year a number of out-crosses from 
several strains of Garrick. Some of these strains which have 

* * been developed by the Office of Cereal Investigation look 
promising, and we are following this development with a great 
deal of interest. 
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Fig. 22.—Velvet Bean Breeding Plot at Pee Dee Station, 1922. 

One of the most important breeding projects is that with vel
vet beans, which has been conducted by Mr. E. D. Kyzer, our 
very efficient assistant at this station. He has isolated several 
strains of velvet beans that are very promising. One of these 
produced at the rate of 80 bushels per acre in 1921. We havj 
several strains which have matured as early as September 23, 
and one selection which matured by September 15. The most 
promising strains are being increased and will be distributee* 
among farmers for general use in the near future. 

Experiments with Hogs 

It is our plan to duplicate at both of the sub-stations many of 
the experiments in pork production which are conducted at 
the main station. In addition, we are making some tests 
with peanuts and sweet potatoes at the Pee Dee Station be
cause these crops are very well adapted to this section. We 
are just completing hogging off sweet potatoes and peanuts 
and corn, and will repeat every experiment along this line next * 
year. The preliminary work here indicates that neither sweet 
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Fig. 23.—Hogging Off Peanuts at Pee Dee Station. 

potatoes nor peanuts yield as great a profit when hogged off 
as when gathered and sold on the market. The gains made 
by hogs in both cases were disappointing. Corn made better 
gains than either sweet potatoes or peanuts, and corn supple
mented with tankage made the best gains. We have under 
way tests with velvet beans and corn in different combinations 
and supplemented by different concentrates. 

We have a good herd of purebred Duroc Jerseys at this 
station and produce a majority of the hogs that are being used 
in these experiments. In some cases where our experiments 
require a large number of hogs of a certain age, we have to 
buy them for the purpose. The pork production studies which 
we are making at this station are especially important because 
they represent conditions of growth typical of a large section 
of South Carolina. 

Legume Crops 

We are continuing our experiments with different legumes 
as companion crops and as winter cover crops. One of the 

most outstanding results of the year was the production of 7,140 
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pounds of hay per acre in one year with oats and vetch fol-
fowed by cowpeas. The oats and vetch produced 4,400 
pounds of hay and the cowpea crop which followed produced 
2,740 pounds of hay. We have found that alfalfa, crimson 
clover, soy beans, velvet beans, and cowpeas grow very lux
uriantly in this section and are important crops in our soil 
building program. It is, of course, very necessary that these 
light soils be enriched before we can produce cotton properly 
under boll weevil conditions, and the legumes add the much 
needed organic matter and supply large quantities of nitrogen 
as well. 

Boll Weevil Control 

Aside from the variety studies, fertilizer tests, distance tests, 
methods of fertilizing, rotation tests, cover crop tests, and 
other experiments which have bearing on boll weevil control, 
we have concentrated at this station during the season of 1922 
the poisoning work looking to boll weevil control. Mr. R. W. 
Moreland, formerly of the Delta Laboratory of the United 
States Department of Agriculture, was employed early in the 
summer and came to the Pee Dee Station early in June to have 
charge of this work. A great many of the experiments re
ported in the chapter of this report headed Boll Weevil Con
trol were conducted at this station. Aside from the research 
work along this line, all of the cotton, on the station, with the 
exception of that which was left in the check plots or poisoned 
in some other way, was poisoned with calcium arsenate dust. 

Careful infestation counts were kept in all of the places 
and data were kept on each operation. We found that prac
tically every single application of dust reduced the boll weevil 
infestation. 

By comparing the test applied in our experimental area with 
the adjoining checks, we find that we secured in these par
ticular instances an increase of 185 pounds of cotton per acre 
where four applications of poison were made. In other fields, 
where the infestation was higher early in the season, we have 
every reason to believe that higher yields obtained were due 
in a large measure to control of the weevil by application of 
dust. 

Mr. R. E. Currin, our very efficient superintendent of this 
station, in speaking of the results, says:) "From our viewpoint,% 
dusting with calcium arsenate, properly done, will control the 
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weevil, and we feel that cotton can be grown regardless of 
usual weather conditions provided the proper machinery is 
made to apply calcium arsenate dust as it should be applied.' 

The cost of applying calcium arsenate dust on the Pee Dee 
Station averages $1.06 per acre per application without in
cluding the cost of machinery. In arriving at these figures, we 
used the actual cost for calcium arsenate and for labor, which 
was 131/2 cents for the calcium arsenate and 20 cents per hour 
for the labor where we employed men to work at night and 
10 cents per hour for mule labor. The experiment with 
sweetened poison which was conducted at this station has al
ready been referred to. This matter will be gone into more 
fully next year with a view of duplicating the experiments in 
such a way as to secure data from which conclusions may be 
drawn. 

We are constantly increasing the experimental work at this 
station, and as many of our long-time experiments grow older, 
they become more important and in many cases require more 

* careful study and closer attention. We are attempting to keep 
accurate records of all the crops on every acre of land on the 
station inasmuch as this detailed work naturally increases 
from year to yeaij and the results derived from such work be
come more and more important to the people of this section 
of the state. Since the boll weevil has become thoroughly es
tablished in this section, it is our hope that we can enlarge the 
research work looking to the control of this pest at this sta
tion, and if possible, establish a special laboratory here for 
this purpose. We have reason to believe that the United 
States Department of Agriculture will give us very substan
tial assistance and cooperation in this undertaking. 

COST OF PRODUCTION STUDIES 

There has been a great deal of discussion within the past 
few years as to the cost of producing crops under different 
conditions. When a search is made in the agricultural liter
ature, very little reliable information is found on this subject. 

Hoping to secure data that would be of value along this 
line, we have kept accurate records of all of the operations 

* and costs involved in producing the crops in the different 
fields on the experiment station farms during the past two 
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years. On the college farm alone we have kept such detailed 
records on twenty fields growing 12 different crops, and much 
valuable data are being secured. These records include the 
man hours, horse hours, and tractor hours needed for each 
operation as well as the actual cost of seed, fertilizers, and 
miscellaneous supplies. Record is also kept of the number of 
days each mule works during the year: so as to arrive at the 
cost of horse-power. 

During the fall of 1921 and agair^ in the summer of 1922, 
Mr. W. C. Jensen of the Agronomy Division has conducted 
farm surveys in different sections of the state collecting data 
on the cost of production. Much valuable information has in 
this way been secured with reference to the practices in 
vogue and the comparative cost of producing the different 
crops in different sections of the state. 

As a means of enlarging this line of work, at the last annual 
meeting of the Board of Trustees in/July the position of As
sistant in Farm Economics was established with the view of 
securing a trained man to continue the research work in farm 
management and rural economics. The United States Depart
ment of Agriculture is cooperating with us in the undertaking, 
and will pay half of the salary and expenses of this position. 
This is one of the most important lines of work we have under
taken in recent years, and we are expecting very beneficial 
results from it. 

LIBRARY 

A complete agricultural library is a very necessary adjunct 
to any organization for agricultural research. Fundamental 
research can be conducted satisfactorily only when the work
ers have ready access to all of the published information on 
any problem that engages their attention. This is the third 
year that we have had a trained librarian engaged in classi
fying and cataloging the large amount of valuable material 
which we have accumulated during the past 30 years. Practi
cally all of this material is now available for) use by our work
ers, and this has added greatly to the efficiency of the entire 
staff. 
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The librarian's annual report shows books accessioned and 
made ready for the shelves, 758; volumes bound, 172; 
volumes in temporary binders, 250; volumes collated for bind
ing, 172. The above does not include the routine work of 
checking and making accessible 1487 copies of bulletins and 
3607 copies of agricultural journals, besides 12,735 pieces of 
minor mail, consisting largely of circular material on agri
culture. 

With improved provisions for agricultural reading and ref
erence work, the library is being used more and more by 
teachers, research workers, extension workers, and students. 
The librarian's report shows a total of 4996 "readers", 3700 
of which were students and 1296 of which were faculty. Those 
classified as "faculty" include of course, teachers, research 
workers, and extension workers. 

PUBLICATIONS 

With the changing conditions in our agriculture, there is a 
greatly increased and increasing demand for publication* 
showing the results of experiment station research. Our station 
publications are therefore in greater demand and seem to be 
more highly appreciated than ever before, and the distribution 
of the publications during this fiscal year has been noticeably 
greater than in former years. The result has been a rapid de
crease of our supplies, many numbers being completely ex
hausted. 

The mailing list now contains more than 5000 names, mostly 
South Carolina farmers, and we are adding to this every day. 
The list is classified so that publications are issued only to 
to those who have asked for the class of material to which a 
given publication belongs. In this way waste of publications 
is largely prevented. All publications are sent to every one 
who requests them. 
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Six publications were issued during the fiscal year as given 
below: 

Bulletin 207, "Variety Tests with Corn." 
Bulletin 208, "Analyses of Commercial Fertilizers." 
Bulletin 209, "Fertilizer Experiments." 
Bulletin 210, "Some Phases of Breeding Work and Seed Pro

duction of Irish Potatoes." 
Bulletin 211, "Fertilizer Experiments with Cotton at Clemson 

College." 
Thirty-Fourth Annual Report for Year Ended June 30, 1921. 
Besides these regular publications a number of articles hav » 

been published in scientific journals and periodicals and many 
news articles have been prepared for the Weekly News Notes 
and the press of the state. 

PROJECTS UNDER WAY 

The following is a list of projects now under way in the Re
search Department: 
Agronomy Division. 

Cotton variety tests. 
Corn variety tests. 
Peanut variety tests. 
Wheat variety tests. 
Velvet bean variety tests. 
Soy bean variety tests. 
Cowpea variety tests. 
Oat variety tests. 
Sorghum variety tests. 
A study of the inheritance of barrenness in corn. 
Inheritance in oats. 
Breeding corn. 
Breed cotton (Cook). 
Breeding wheat. 
Breeding barley. 
Breeding peanuts. 
Breeding work with cotton (general). 
Corn and cotton two-year rotation. 
Rotation and fertilizer tests. 
Cotton spacing and culture tests. 
Corn culture tests. 



69 

Comparative value of different legumes in rotations. 
Effects of companion crops on corn. 
Factors influencing oil content of cotton seed. 
Effects of soil- stirring on moisture, nitrification, yield, etc. 
General fertiilzer tests. 
Comparative tests of sources of phosphorus. 
Comparative tests of sources of nitrogen. 
Comparative tests of sources of potash. 
Tests of sources of ammonia for top-dressing cotton. 
Tests of methods of applying fertilizers. 
Tests of theoretically correct fertilizer formulas. 
Cooperative fertilizer experiments, cotton, corn, oats, peas, etc. , 

Animal Husbandry Division. 
Comparison of forage crops in pork production. 
Velvet bean meal vs. soy bean meal for fattening hogs. 
Comparative test of peanuts, sweet potatoes and corn for pork pro

duction. 
A study of the effects of velvet beans on pregnant sows. 
A comparison of protein feeds for pigs. 
Cost of producing hogs. 
Permanent pasture experiments. 
Soft pork investigations. 
Bur clover and Bermuda vs. dry lots for growing gilts. 
Pig feeding experiments. 
Cattle feeding experiments. 
Horse and mule breeding experiments. 

Botany Division. 
Plant disease survey of South Carolina. 
Cotton anthracnose investigations. 
A study of cotton root diseases. 
Bacterial diseases of cotton. 
Cotton shedding work. 
Cowpea and cotton resistance to root knot. 
Rust resistance in small grains. 
Tests with imported grass ani forage plants. 
A study of the bacterial content of milk. 
Forestry plantings. 

Dairy Division. 
Economic concentrates to supplement cotton seed meal for dairy cows. 
Corn silage vs. sorghum silage. 
Cost of raising dairy calves. 
Prepotency of bulls. 
Line-breeding and out-crossing as systems of breeding. 
Line-breeding of Holsteins. 
Advanced register testing of dairy cows. 
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Entomology Division. 

Cotton boll weevil control by dusting with calcium arsenate. 
Temperature-moisture in relation to insect activity. 
Cotton root louse studies. 
The slender wireworm and its control. 
Root knot studies. 
Control of peach tree borers. 
Factors affecting boll weevil hibernation. 
South Carolina honey flows. 
Winter packing of bees. 
The value of aluminum honey comb. 

Horticulture Division. 
Nitrate of soda test on bearing peach trees. 
Control of cherry leaf spot. 
Fertilizer test on young and bearing peach trees. 
Variety tests with apples and grapes. 
Methods of pruning bunch grapes. 
Test of sources of Irish potato seed. 
Fertilizer tests of Irish potatoes. 
Comparison of certified and non-certified potato seed. 
Breeding work on Lookout Mountain potatoes 
Fertilizer tests of lettuce. 
Sweet potato investigations. 
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SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

IN ACCOUNT WITH 

THE UNITED STATES APPROPRIATIONS, 1921-1922. 
Dr. , 

Hatch Fund Adams Fund 
To balance from appropriations for 1920-1921 
Receipts from the Treasurer of the United 

States, as per appropriations for fiscal 
year ended June 30, 1922, under Act of 
Congress approved March 1, 1887, 
(Hatch Fund) and March 16, 1906, 
(Adams Fund) $15,000.00 $15,000.00 

Cr. ABSTRACT 

Salaries 1 7,919.42 10,643.80 
Labor - 2 2,636.74 2,174.12 
Publications 3 122.67 
Postage and Stationery 4 408.17 8.50 
Freight and Express 5 139.58 15.83 
Heat, Light, Water and Power . 6 132.84 274.60 
Chemical and Laboratory Supplies— . 7 178.97 195.71 
Seeds, Plants and Sundry Supplies i 8 536.62 287.08 
Fertilizers 9 603.93 259.56 
Feeding Stuffs 10 932.66 
Library 11 723.91 5.00 
Tools, Machinery and Appliances 12 353.69 73.40 
Furniture and Fixtures 13 170.90 3.11 
Scientific Apparatus and Specimens 14 1,026.62 
Livestock 15 6.00 6.00 
Traveling Expenses 16 84.71 
Contingent Expenses .17 
Buildings and Land 18 49.19 26.67 
Balance — 

Total $15,000.00 $15,000.00 

We, the undersigned, duly appointed Auditors of the Corporation, do 
hereby certify that we have examined the books and accounts of the Tieas-
urer of the South Carolina Agricultural Experiment Station for the fiscal 
year ended June 30, 1922; that we have found the same well kept and 
classified as above; that the balance brought forward from the preceding 
year was $0.00 on the Hatch Fund and $0.00 on the Adams Fund; that the 
receipts for the year from the Treasurer of the United States were 
$15,000.00 under the Act of Congress of March 2, 1887, and $15,000.00 
under the Act of Congress March 16, 1906, and the corresponding dis

bursements $15,000.00 and $15,000.00; for all of which proper vouchers 
are on file and have been by us examined and found correct, leaving bal
ances of $0.00 and $0.00. 
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And we further certify that the expenditures have been solely for the 
purposes set forth in the Acts of Congress approved March 2, 1887, and 
March 16, 1906, and in accord with the terms of the said Acts respectively. 

(Signed) M. L. Donaldson, 
For Finance Committee of Board of Trustees. 

Attest: 
S. W. Evans, Treas., 

Custodian. 

SOUTH CAROLINA EXPERIMENT STATION 

(Including the Sub-Stations) 1921-1932. 
Supplementary Statement 

(This supplementary statement, while not required by law, is desired 
as an aid in interpreting the account rendered for the United States appro
priations and is necessary for compiling the station statistics. While it 
will be more useful if made in conformity with the schedule fixed for that 
appropriation, if this is not practicable, such a summary of receipts and 
expeditures from the sources indicated below as can be conveniently pre
pared from the books of the station may be substituted. Whenever practi
cable it should be used for the fiscal year ended June 30.) 
DR. 
To balance on hand 
Receipts from other sources than the United States for the year 

ended $62,169.31 
CR. 
By Salaries - 26,363.25 

Labor 14,979.09 
Publications - 1,128.36 
Postage and Stationery — 218.92 
Freight and Express - 354.65 
Heat, Light, Water and Power 637.39 
Chemical and Laboratory Supplies 37.08 
Seeds, Plants, and Sundry Supplies - 1,839.63 
Fertilizer — 4,147.66 
Feeding Stuffs - 3,650.00 
Library - - 25.79 
Tools, Machinery and Appliances 2,066.73 
Furniture and Fixtures 
Scientific Apparatus and Specimens 
Livestock — 400.00 
Traveling Expenses — 3,006.71 
Contingent Expenses 299.99 
Building and Land 1,274.70 
Balance - 1,4)17.51 

Total - $61,747.46 
Difference of $421.85 in "Sales" fund is accounted for in excess expen- * 

ditures over receipts during previous year. 


