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The 
FORTY-SECOND ANNUAL REPORT 

of the 
South Carolina Experiment Station 

INTRODUCTION 

As our people seek to makd life in the rural sections more. at
tractive and more remunerative they naturally turn to the educa
tional and regularly organized research agencies for new ideas and 
methods. The South Carolina Agricultural Experiment' Station has 
for 42 years conducted researches designed to furnish the scientific . 
information upon which a more satisfying rural life might be buil('!
ed. The results of these researches have furnished a basis for 
many important changes in our agriculture. Some of these changes 
have come so gradually that they have been unnoticed; others have 
come rapidly and caused more or less of a revolution in farm prac
tices and in farm organization. 

In 1923, when the boll weevil was regarded as a serious menace 
to the future of cotton production, fundamental changes had to be 
made in order to meet the ravages of this pest. The Experiment 
Station, cooperating with the Federal Government, took the initiat
ive in the matter and as a result practices have been worked out 
which have proven so satisfactory that many of our growers in the 
five-acre contest have, during the past two years, produced more 
than two bales per acre at half the usual cost per pound of lint. 
These improved practices in cotton production have resulted in an 
increase in the average yields of all the growers of the state. The 
1'929 cotton crop is the largest we have had in eight years and the 
yield per acre is the largest we have had in a similar period. 

More recently the work of the Chemistry Department of the 
Experiment Station, in discovering the presence of large amounts 
of iodine in water, soil, and plants of this state, has pointed to the 
possibility of a large increase in the production of vegetables and 
fruits for sale in the iodine-deficient regions of the United States. 
A great variety of fruits and vegetables has been produced by our 
people since the early colonial days, but when we come to grow 
these crops on large acreages for sale, many new problems arise 
such as the best varieties for commercial use, best cultural practices, 
the kinds of fertilizer to use, the best methods of applying fertilizer, 
methods of controlling injurious insects and diseases. These, prob
lems might not be serious with the small garden but they are quitt 
seriousi when it comes to commercial production. 
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The late blight of potato and bean anthracnose destroyed 
thousands of dollars worth of these crops on ·the farms in the east
ern part of the state in 1929. In many cases farmers who planted 
beans for the first time and lost their crop as a result of anthrac
nose will not be interested in vegetable production next year. There 
is great need, therefore, for research work that will help solve these 
troublesome problems in the production of fruits and vegetables. 

If these enterprises are to succeed, research in methods of can
ning must also be done. This means enlarged appropriations and a 
larger organization for fundamental research. The whole field of 
agriculture must be covered by the state's research agencies if all 
our people are to be served. The Experiment Station is no,v con
ducting research work on 118 separate projects but these researches 
have to do largely with the established crop and livestock enter
prises in which our people are already engaged. In a short report 
of this kind it is not possible to go into the discussion of all the lines 
of research or to point out here the needs that are still urgent for 
the further relief of agriculture. A short summary is given of some 
of the more important activities of the station during the year just 
closed, and these are found under appropriate headings. 

RESE,ARCH IN AGRICULTURAL ECONOMICS 

Since agriculture has changed from a mode of life to a method 
of making a living, economic aspects of farming have assumed add
ed importance. We must know what to plant as well as how to 
plant and how best to market our products. 

Surveys of South Carolina farms were begun by this station 
as early as 1923. Practically all of the 3,000 records completed to 
date have been checked, tabulated, and interpreted so as to make 
the lessons they teach available to all of our farmers. This method 
of studying the reasons for the successes and failures of individ
ual farmers under different conditions is yielding valuable sugges
tions as to the practices that are profitable and the ones that are 
not. 

The consumer-demand studies conducted in the Greenville, 
Columbia, and Charleston trade areas have yielded valuable in
formation as to market demands for farm products and suggested 
the products that might be produced locally to meet these regions. 

A brief discussion of the more important projects under way 
at the present time follows. 

Farm Land Prioe Study of the State 

One of the most important problems confronting our farmers 
at all times is the most intelligent basis for the purchase and utiliza-
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tion of farm land. The great economic importance of the land ques
tion in South Carolina was indicated in last year's annual report. 
Bulletin 247, published in 1928, is based bn a study made in a 
typical Piedmont county of thousands of deeds and hundreds of 
farms. Not only is the financial side of the question of great sig
nificance; aesthetic considerations are of much consequence also. 
About ten millions of acres · of land in the state are not in farms_ 
While adapted to a large ' extent to forestation, much of this land 
is at present an economic waste. 

PURCHASING DOWEQ OF LAND AND COTTON IN AN-
DERSON COUNTY, IN TEAMS OF THE GENERAL DRIGE 
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Figure 1.-The purchasing power of land increased after 1890, apparently 
following the improved purchasing power of cotton. Beginning 
in 1916, marked price changes occurred. 

The state is made up of several distinct soil and topographic 
areas. The division based on type-of-farming areas is strikingly 
similar to that based on soils. There are nine type-of-farming areas 
in the state ( see Figure 2). The type of farming tends to change 
with time; statistics are used in tracing these changes, and farm 
management results which are being secured in the main type areas 
are employed in determining what changes are most profitable. In
sofar as is possible, a study will be made in each area, in the court 
house of the leading county to determine the trends of land prices 
and the factors responsible for land values. As can be readily seen, 
this, with farm management material, ought to lead towards a. solu
tion of the questions of how much to pay for land, when to buy it, 
and how to utilize it most profitably. 
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SOUTH CAROLINA 

TYPES OF FARMING 

Figure 2.-Nine distinct systems of farming prevail in South Carolina. 
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Cotton, toba.cco, and Irish potatoes are the most important cash 
crops. These are further explained below. 

Percentages of 
Systems of farming Locations crop land in 

stated crops 

Cotton Piedmont Cotton 53 
Cotton Piedmont Cotton 45 
Cotton Sand Hills Cotton45 
Cotton tobacco Coastal Plains Cotton 55 Tobacco 5 
Cotton tobacco Coastal Plains Cotton 32 Tobacco 13 
Tobacco cotton Coastal Plains Tobacco 15 Cotton 15 
Cotton Coastal Plains Cotton 47 
Cotton truck Coastal Plains Cotton 32 Potatoes 5 
Truck Coastal Plains Potatoes 24 Cotton.17 

Farm Credit Study of the State 

How to secure efficient and adequate credit for the farm busi
ness is a question confronting most farmers most of the t ime. The 
correct use of credit is also of great significance since it may be use
less or even harmful unless considered intelligently in the light of 
farm management principles. Adequate credit, or the lack of it, may 



FORTY-SECOND ANNUAL REPORT 9 

mean the success or failure of the farmer's crop; yet its misuse may 
result in burdensome debt which is slow and difficult to repay. In 
attempting to solve these problems, a study of 225t farms and of a 
large number of merchant houses, banks, and agricultural credit 
corporations in the state was made, the United States Department of 
Agriculture cooperating with us. Three areas, one eaeh of the _ 
Piedmont, Sand Hills and Coastal Plains regions, were selected as 
reprel;!entative of conditions found ,in these areas'. The particular 
counties were Pickens, Edgefield and Florence. A few of the re
sults, mainly on short-time credit, follow. A considerable amount 
of material in connection with banks, credit corporations, and farm 
mortgages is being· interpreted as rapidly as possible. 

The general conditions as related to credit practices in these 
areas may be indicated in a summary way. About 76 percent of 
all the farms studied used short-term credit, 85 percent of the ten
ants and 70 percent of the owners borrowing. The amounts borrow
ed are substantial, averaging $463 per farm for a year in short
tcrm cash or merchant credit. There were 18 percent more farmers 
using credit in the Coastal Plains than in the Piedmont. 

Mortgage credit was greatest in amount per farm, short-term 
cash loans being next, and merchant credit least important. Among 
sources of cash credit, commercial banks provided 77 percent, 
agricultural credit corporations eight percent, and landlords and 
other individuals a total of 13 percent. For the state as a whole, 
the farm mortgage debt: is increasing but not to the alarming pro
portions believed by some people. The increase from 1925 to 1928 
was about 10 percent, while there was practically no increase dur
ing this period for tlie United States as a whole. The increase on 
tenant farms in South Carolina was, greater than on owner farms. 

There is a clear tendency toward a greater use of cash credit 
as compared with merchant credit. In the Piedmont area, 82 per
cent was from banks and two percent from agricultural credit 
corporations, while in the Coastal Plains only 57 percent was from 
banks and 24 percent was from agricultural credit corporations. 
For the state as a whole, the weighted cost of credit 'in percent ac
cording to source was found to be as follows-banks 8.9, agricultur
al credit corporations ' 7.2, landlords 15.5, other individuals 12.0, 
insurance companies 6.0. The weighted cost from all sources was 
9.6 p<;Jrcent, being 9.2 in the Piedmont, 8.3 in the Sand Hills, and 
10.4 in the Coastal Plains (see Table 2). Some extremely high rates 
were found when flat rates regardless of time were charged. The 
cost of cash credit in percent according to purpose for which used 
was-fertilizer 9.3, farm expense in general 10.0, living expense 9.5, 
unclassified 11.0. Taking 54 credit-using farms in Florence county, 
selected at random, and computing a weighted composite credit 
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rate for each farm, it was found that the factors of great signifi
cance in determining credit cost to the farmer are-

1. Percentage of self-sufficiency, or the proportion of 
readily produceable food, feed, and fuel produced on 
the farm for the farm family' 

2. The amount of short-term credit used 
3. Net worth of the, borrower 
4. The percentage of production received from livestock 
5. The value of all production per crop acre 

M.ost of the farmers had percentages of self-sufficiency of about 
85, a rather easy phase of the farm management problem to meet 
and one which appears to have a close relation to cost of credit, the 
latter declining as the farmer produces more of his own foods. 
While the cost of credit declined as livestock per farm increased, 
bankers and others placed greater emphasis on production from 
crops. The net worth of the borrower was one of the most influent
ial factors on the cost of credit; the borrower's worth largely de
termines his ability to repay a loan (see Figure 3). Credit cost 
also declined with increases in the value of crop production per 
acre. and with increases in the amount of credit used. 
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Figure 3.-As net worth of farmer borrower increases, the cost of his 
credit decreases. This is based on a multiple correlation of 54 
Florence county farm and credit records. 
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, Merchant credit averaged 32 percent in cost, being 33 percent 
from general stores, 27 percent from fertilizer companies, and 35 
percent from landlords to tenants. As a rule, the rates are high 
because of risk as well as other causes. The losses by merchants 
averaged 15 percent, being seven percent in the Piedmont, 21 per
cent in the Sand Hills, and 14 percent in the Coastal Plains. Al
though bank loans are much more important than formerly, the 
merchant still holds a large place in providing rural credit. This 
means that the farmer can afford to consider carefully the merits 
and disadvantages of this form of credit. 

Farm Organization and Management in the Pee, Dee Area 

This is a study centering at Florence and including the coun
ties of Sumter, Lee, Darlington, Marlboro, Dillon, Florence, Marion, 
and Horry. The same objectives are held as in the Anderson £arm 
management studies now completed (Bulletins 221 and 230). About 
600 records have been collected and tabulated and are being inter
preted for publication. The question of the best combination of 
enterprises in a permanent system of farming is to be treated fully; 
this part of the state can and does produce an unusually large num
ber of commodities from its farms (see Figure 4). Efficiency in 
the production of commercial crops and livestock is the other lead
ing farm management problem of the area. Preliminary results in
dicate wide variations in the production cost of cotton and tobacco 
from farm to farm. Some of the results follow. The bulletins giv
ing detailed findings will be ready for delivery to farmers of the 
Pee Dee area before their 1930 planting season. 

Figure 4.-This display includes 20 
d i ff e r e n t commodities 
g r o w n n e a r Florence. 
Relatively few of these are 
of commercial importance 
at present, cotton and to
bacco being by far the 
most important and oc
cupying together over SO 
percent of the !=rDP land in 
this area. Corn occupies 
about 25 percent of the 
crop land. 

Results indicate an average farm income of about $1,200 for 
the Pee Dee farms studied. Other measure$ of earnings are given 
in Table 1; the net return to capital invested was six percent and 
the operators' earnings about $1,000. The latter measure is ex
plained in Bulletin 230, page 14. These results indicate very little 
difference in the earnings of Anderson and Pee Dee farmers. The 
latter have the smaller investments, larger farms, and make more 
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on their investments. Both groups make almost exactly the same 
operator's earnings, which is one of the most reliable measures of 
net income since it takes account of food for home use and other fac
tors. The Anderson farmers make more cotton per acre but less 
corn per acre than Pee Dee farmers. The latter maintain more 
livestock, on the whole. In 1928, when cotton in this area averaged 
only about 100 pounds per acre, our records disclose low earnings, 
the return to capital averaging 1.2 percent. 

Table !.-Earnings and Related Factors on Farms in the Pee Dee and An
derson Areas of South Carolina 

Items 

Farm income in dollars ------------------
Labor income in dollars -----------------
Operator's earnings in dollars -----------
Percent returned tn capital ----------------

Farm investment in dollars ----------------1 , Crop acreage ___________________ _: ________ _ 

Cotton acreage----------------------------! 

~~bt~c:/:!~ef;~ ~~~~-~~-~~~-~~~-==========/ 
Tobacco yield per acre in pounds _________ _ 

Pee Dee ;rea I A;;derson area 

1,236 
359 

1,048 
6.4 

14,622 
80 
31 

224 
11 

800 

861 
61 

1,015 
3.6 

16,000 
. 76 

43 
266 

The Pee Dee figures are averages of two recent normal years, those for 
Anderson being for 1924, a fairly normal year in the Piedmont. 

What are the reasons for the great variations of earnings on 
Pee Dee farms? This variable condition is found almost every
where, but the causes differ. That size of business is closely related 
to earnings is clearly indicated. Yield per acre is of great signifi
cance also. The following' data are for a recent typical year. The 
best farmers, those making $1,500 or more operator's ea:rnings, had 
53 acres in cotton, 20 in tobacco, and 47 in corn and. grain. ' The 
poorest, those making $500 or less operator's earnings, had 30 acres 
in cotton; 11 in tobacco, and 33 in corn and grain on the average. 
'l'he best famers had more hay. 'rhey averaged 321' pounds of cot
ton and 747 pounds of tobacco per acre as compared with 260 
pounds of cotton and 554 pounds of tobacco for the poorest ,group. 
The best farmers averaged $1.63 return for each dollar expended 
i.n production as against $1.15 for the poorest group. · · ! 

4 
:' 

Farm Organization and Management in the Piedmont Are,a 

In this study, account books have been kept by about 45 
typical Piedmont farmers from Central to Easley for three years. 
All items are entered daily in the record as far as possible. This 
project has served to carry on the Anderson studies which were 
by the survey method and gives further results from carefully 
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percent of their crop land in cotton, the poorest 42 percent. Ac
curate cost figures and other factors indicate cotton to be the most 
profitable enterprise . on these farms. Hundreds of survey and ac
count book records in this general area indicate that it pays to 
have 50 to 60 percent of the crop land in cotton production in most 
years. The best farmers realize about a 12 percent return on their 
investments on the average, while the poorest failed by one percent 
to show any return on their investments. 

CROP ORGANIZATION IN THE UPPER PIEDMONT, AVERAGE 1927 AND 1928 
NUMBER Of ACRES 

0 5 10 15 20 25 
ACREAGE . IN I I 

COTTON ----- ~!l?1»Z??Z//T//d!3 I I 

CORN -------

OATS -------

WHEAT -----

LEGUME HAY -

GRAIN HAY ---

MISC. CROPS-

• Bturfarmt f2a PoorNt rarms 

. U$. DCPNh'MEHT"OF AGIICUL TUR(. ... [AU Cl 14AIQ,UUML lCCWOlllt;I 

Figure 6.-The best paying Piedmont farms have a greater percentage of 
crop land in cotton, oats and hay than do the poorest paying 
farms. The place of corn is about the same in both groups, but 
the best farms give slightly less of a place to wheat and several 
minor crops than do the po.crest farms. 

A close relationship was found between yield per acre and cost 
of producing cotton. As acre yield increases, cost decreases, though 
not in the same proportion (see Table 2). This is the problem of 
efficient production. While the acre cost of producing cotton is the 
same on best and poorest farms, the cost per pound was about 13.4 
cents for the best and 19.1 cents for the poorest farms, according to 
combined records for the last two years. Yields per acre averaged 
337 pounds for the best and 241 for the poorest. The best farms 
averaged 100 pounds more fertilizer per acre of cotton, which ac
counts partly for the difference in yield. It seems that all farmers 
cooperating with us are increasing their fertilizer applications as 
well as buying relatively more high-analysis goods in recent years. 
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T·able 2.-Relation of Yield to Cost in Cotton Production in the Upper 
Piedmont of South Carolina, Average of 1927 and 1928 

Yields Number Weighted Weighted Weighted 
yields costs costs 

per acre of per pound 
in pounds farms per acre per acre 

in pounds in dollars in cents 

100-200 5 165 33.03 20.9 
201-250 14 228 41.78 18.4 
251-300 8 282 46.32 16.6 
301-350 13 323 44.35 13.7 
351-450 8 387 48.70 12.5 

The Business Side of Dairying 

Studies of the economic side of dairying in South . Carolina 
were published as Bulletin 249 in the first month of the fiscal year. 
Some of the results are also given in last year's annual report. The 
bulletin attempts to answer in considerable detail such questions as 
the place of dairying in our agriculture, the competition to be met, 
the statistical trends of the industry and the factors determining Gf
ficient milk production. Fifteen pages of detailed statistics relat
ing .to dairying are given ip the appendix. Thirty-four other tables 

Table 3.-Comparison of Different Factors Closely Related to Production 
Expenses in Dairying in Selected States 

States 

California ------
\Visconsin -----
New York ------

Iowa ------------1 l{ansas ---------
Virginia --------
'[ennessee ------
'Texas----------
South Carolina __ 
Mississippi _____ _ 

;o 
0 
u <fl 

Q) ...... 
O u "'O 
.. el = 
OJ O el .oo-
6,...., 0. 
::s .. 0 z Q) .. 

0. u 

12.0 
21.4 
19.3 
6.0 
3.8 
9.2 
6.7 
4.1 
3.6 
7.4 

.. 
Q) 

0. <fl 

0 ~ § 
= o:::: O u el 

· - .. bl) u v = 
::s °'·-

"'O ~ .... 
0- el 
$....,·- v 

p... 6 >. 

630 
556 
550 
429 
363 
339 
332 
323 
306 
250 

= Yields of hay per .. 
acre in tons 0 

u = .... --O Q) 
.... <fl 

<flu-
-.::, el Q) 

Wild - ..c:: 'fame Q) .. <fl 

·- Q) ::s >,, 0..0 

35 2.1 1.1 
34 1.6 1.3 
37 1.3 1.2 
38 1.5 1.2 
17 1.9 1.0 
26 1.2 1.0 
25 1.2 1.1 
20 1.4 1.0 
16 1.0 0.9 
17 1.3 1.1 

'fhe acre yields are ten-year averages from the United States Depart
ment of Agriculture. 'fhe other figures are for 1925 and are from r~ports 
of the United States Census Bureau. 'fhe states are ranked accordmg to 
production of milk per cow. 
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and 12 charts relat1ng to . production, ~arketing, and . competition 
are given in the report. It is believed, on the basis of the results 
secured, that better quality and uniformity of dairy products, to 
encourage consumption, are necessary for the progress of . dairying. 
South Carolina's urban consumption ·of milk per capita per Ye'ar is 
only about 32 gallons as compared with 50 for the entire United 
States. M,any other factors related to success in dairying are 
worthy of careful consideration also. Just a few of thenf are in
dicated in Table 3. By working out all of these factors, da.irying 
will increase along natural lines and contribute to thf ; greater 
health of our people. 

Cotton Marketing Study 
In order to answer the questions of what kind . of . cotton is 

being produced in different parts of South Carolina,. how accurately 
it is graded and priced, and the nature of competition; studies were 
made of a number of typical markets, beginning , in 1925. · . Ap, 
proximately 10,000 bale samples were secured and officially· graded 
from 1925 through 1927, and about this number of price · records 
was obtained. In '1928, arrangements were perfected .with , the 
United States Department of Agriculture to carry. on these studies 
cooperatively and on a much larger scale. Two field men are at 
work in the state f~ll -time during the ginning and marketihg,tseil'.
son. The office and interpretation work ' is done' by regular staff 
members. Representative gins in each section of the state are 
selected, and every bale ginned at these gins is sampled and record
ed. The scope at present includes, for grade and staple work, one 
gin at each of the following towns-Heath Spring, Westminster, 
Anderson, rGreenville, Travelers Rest, Spartanburg, Gramling, Due 
West, Winnsboro, Barksdale, Newberry, Union, Wilkinsville, Har
mony, Lexington, Little Mountain, Chesterfield, Camden, Eastover, 
Aiken, Dillon, Marion, Florence, Oswego, Dalzell, Sumter, Manning, 
St. Matthews, Orangeburg, North, Bamberg, Barnwell, Varnville, 
Aynor, Kingstree, and Walterboro . At eight of these points--'-'-'Heath 
Spring, Westminster, Anderson, Gramling, Newberry; . Dillon, 
Orangeburg and Kingstree-detailed price studies are being made. 

Efficient cotton marketing is the general objective of all these 
studies. The project as now conducted has three main divisions. 
One is the collecting of data to indicate accurately the g:rad"e and 
staple length of cotton produced in the state. The gins at the to~ns 
listed above make up about six percent of the state's croP' and com
prise the sample for this work. Four-ounce samples are taken from 
the press box while ginning is in _proce~s and are then mailed bi
weekly to Atlanta to be graded and stapled by government classers 
of long experience. This gives the grade and staple of cotton pro
duced in each soil area. Another division is the price work; at 
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eight gins the price, as well as grade and staple length, is tabulated. 
The prices paid for each grade and staple length of cotton at the 
local markets is compared with the average spot prices paid for 
each grade and staple length at 10 central markets, the latter mak
ing up the basis for 'the price research. Third, at one Piedmont 
and one Coastal Plains gin, cotton growers arc interviewed to de
termine the yield per acre of the different varieties of cotton grown 
in its relation to varying soil types and other factors. This, with 
experimental data, will throw light on the question of what }dnd of 
cotton to grow. The bigness of the problem is evident in that it i:ti,
volves many farm and market practices from seed selection all the 
way up to fi11al consumer demand. 

PRICE 
PU! POI.IN I) 

IN CENTS 

LOCAL AND CE.NTRAL MARKET PRICES 
OF COTTON FROM A SOUTH CAROLINA MARKtT 

231 ', I I I I I I 

Z2.I :::::,.,,~ I . I I I I 

Z. I I I '\.'\: I I I I I 

20 I I '\.F I "T"....:: I ,,,/: I 

IS I I I ==-i====== I' I ' . I 
,a I I I I I \ I I 

nl I I I I 'd I 

16 ~~~..&-~~-'-~~....i...~~-'-~~~~~~ 
SEPT. 26 OCT. 3 IO 17 z+ 3/ NOY, 7 

Figure 7.~The primary market price was about a cent or more below the 
central market price most of the season. This was for the same 
cotton on the same day. This is for a local Piedmont cotton 
market, in a recent year, based on studies made by this futation, 
the central market being Augusta. All cotton prices were re
duced to a middling basis. 

Two basic principles vitally affecting the problem and requir
ing solution before any very definite conclusions can be reached are 
(a) accurate knowledge of grade and staple and (b) accurate knowl
edge of demand for and supply of each grade and staple. .Prelim
inary t o the first, we must have accurate grading. Strides of pro
gr ess are being made in both lines. We must get to the pla;ce-it 
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appears a little distant now--where we can forecast the price situa
tion for each grade and staple length about as accurately as we can 
now the price situation for all cotton as a commodity. With further 
research this will be possible. Our early studies from 1925 and on 
showed poor grading practices to prevail in many local markets, 
and wide discrepancies between local and central market prices for 
the same cotton on the same day have been evident (see Figure 7). 

Our grade and staple study indicates that 63.03 percent of the 
1928 crop was 7 / 8 of an inch or less and 36.97 percent was 15/16 
of an inch or more in staple length (see Figure: 8). The staple 
length compares favorably with that of all United States cotton, 
but 7 /8 inch is especially common in South Carolina. South Caro
lina in 1928 produced 32.56 percent of its cotton as middling grade, 
40.87 percent above middling, and 26.57 percent below middling. 

The consumption of c'otton in South Carolina is largely that of 
staple lengths of 15/ 16 of an inch or longer. For the cotton year 
ending July 31, 1928, only 20.58 percent of the state 's mill con
sumption was 7 / 8 of an inch or less staple. For the United States 
as a whole, 30.25 percent of the mill consumption was 7 / 8 or less. 
The cotton consumption- production balance for the state accord
ing to staple lengths is indicated in Table 4. There is a deficit of 
the longer cottons and a surplus of the shorter cottons. 

Table 4.-Consumption and Production of American Upland Cotton by 
Staple Lengths in South Carolina 

m a es bales 
Surplus 
in bales 

Deficit 
in bales Staple lengths I P:0 t~tion j c~i~~urcr I 

-~~~~~~~~---'-~~~- -~~~~~~~~ 

I I I 
13/16 and under -------- 51,404 j 135 I 51,269 
7 / 8 --------------------- 416,755 248,607 I 167,938 
15/16 ------------------- 139,739 I 386,607 I 
1 to 1-1132 _____________ 65,895 452,065 I 
1-1/16 to 1-3/32 ________ 33,586 81,067 I 
1-11 8 to 1-5/32 ________ 23,418 I 12,779 I 10,639 
1-3/16 to l-7 /32 ________ 9,589 I 23,110 I 
1-1/ 4 and over ---------- 2,484 5,099 I 

Totals --------------1 742,870 I 1,209,679 I 

246,868 
386,170 
47,481 

13,521 
2,615 

466,809 

The consumption figures are for th e cotton year ending July 31, 1928; 
the production figures are for the, year ending July 31, 1929. Figures for 
corresponding years are not yet available. The total production is from 
the United States Department of Commerce. 

Marketing and Production Study at Charleston. 

Findings of this study were published in December, 1928, as Bul
letin 253. Some preliminary results are also given in last year's 
annual report. The bulletin attempts to answer such questions as . 

._.._ 

-~ ..... 
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what are the best opportunities for farmers on the local market, the 
size of the opportunities, and how they can best be met. Intensive 
studies of the farm produce balance secured from railway and 
steamship company records indicate that there are some local de
ficits, noticeably in the case of, dairy products, poultry products, 
meats, and feeds. Much of the deficit can be met profitably by local 
farmers who can thus add to their net incomes. The fact that there 
is a deficit is the least important finding; the significant facts as 
to quantitative deficits and surpluses make up the real points of 
value from an application standpoint; such facts throw much 
light on actual supply and demand relationships and, therefore, on 
prices. The fact of a deficit is alone, of course, no ground for a 
recommendation. Truck and general farming are the two leading 
types of farming of the Charleston area and much truck is shipped 
to northern markets (see Bulletin 253, Table 5). The best farm or
ganization and data indicating the most efficient practices, as de
termined from best-poorest farm comparisons, are indicated. The 
bulletin contains 25 deta1led tables and 23 charts. Just a few re
sults on one problem, the dairy products and feed situation, are 
given here in Table 5. 

Table 5.-Charleston's Inbound Shipments of Dairy Products and Feeds 

Items 

Cream ____________ \ 400\ 400\ 400\ 400II 400\ 400\ 400\ 4001400II 400, 400 400 

ud~\~~si~~iducts _ _\ 5\ 2\ 41 21 4\ 2\ 41 41 4 91 3 3 
Corn -------------- 2 2 

4
31 21 4 31 

8
31-

9
1

1

1-·-
4
0,-

5
1

1

1-2
6

·-
4
2 

Oats -------------- 6 6 10 11 12 
Peanuts ----------- 1 0 0 0 0 

0
11 0 1 18 54 98 7 

Bran -------------- 2 1 0 0 1 0 2 0 3/ 0 2 
Cottonseed --------1 3 9 6 9 6 4\ 2 9 6 0 7 11 
Cottonseed hulls __ 5 9 3 1 0 1 0 2 1 0\ 1 0 
~!~ia;;ifi-;j--------

1 
o
1 

6 7 9/ 8 · 9/ 12

1 

9

1 

12 5

1

· 5 15 

feeds -----------1 1241 1041 1291 111 I 122 1001 88 120 114 107 108 79 

All figures except for cream are in carlots and include rail shipments. 
Cream is given in gallons. The unclassified dairy products consist of about 
85 percent butter and 15 percent cheese. Considerable amounts of whole 
mill,: are also- sent in by rail and truck. The data are for a recent typical 
year. 

The Farm Outlook in Soruth Carolina 

Outlook work, based on local farm management and price re
sults, was carried out as early; as 1927. Bulletin 246 was the first 
of several publications in this field; it appeared in February, 1928, 
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and gave a detailed forecast for the year ahead and presented a 
method of applying outlook and price data by a farmer on his 
farm'; the method used is now quite widely adopted. Circular 34 
gives a detailed statement of the I:rish potato situation and• 'price 
outlook prior to planting time in 1929. In malting interpretations 
for the future, as is done in this type of research, great precision is 
necessary in interpreting all the basic data. All interpretations 
are made, as far as pos'sible, as applying to one or more of the vary
ing type-of-farming areas in the state.· We are fortunate in having 
farm management results by which to make the practical applica
tions' of the outlook, something which · would be impossible from 
supply and demand data alone. 

EXPERIM.ENTS WITH FIEL.O CROPS AND F1i:RTILI:ili:RS 

In agronomic research it is obvious that. the field , must oft en 
be the workshop. The fundamental phases of many investigations 

,, are being made in the laboratory, but":f).nal pr9of of the worthiness 
of the result is dependent upon the outcom.e of e~periments con
ducted! in the field under practical co.nditions. In the work of the 
Experiment Station, every effort is made fo evaluate property and 
correlate these two lines of attack. 

As ·a: fundamental supplement · to the research- program the in
formation pertaining to all subjects must be placed in a form avail
able to the farmer. While, strictly speaking, this is the function 
of· the Extension Service, there are many opportunities open to 
the investigator to carry the results of his findings to the individ
ual farmer . , We have endeavored to employ these where practic
able, so that the agricultural population of the state might bene
fit immediately as a result of the researches. 

Organizaition of Agronomy Work 

The variety studies and much of' the fertilizer research is con
ducted at the main station at Clemson College and the three sub
stations at Florence, Summerville, and Columbia. 

In addition to the work conducted at the four stations, fer-
' tilizer and rotation studies are carried on, in cooperation with in
dividual farmers, in 33 counties of the state. These are carefully 
controlled field experiments on' the different soil types of the state 
and represent one of the most important lines of research conduct-
ed by the Agronomy Division. -, , . 

Small Grain 

Oat Variety '!lest:-Oats . are rn:ore extensively grown in South 
' Carolina than either of the other small grains, and are therefore 
of more general 'interest.' Despite the fact that the average acre 
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yield is very low, the possibility of producing highly satisfactory 
yields where the conditions are made favorable has been proven 
many times. In a test conducted at Clemson College during the 
winter of 1928-1929 yields of more than 50 bushels per · a,,cre were 
made by several varieties. Fulghum, which seems to be one of 
our very best varieties, led, although there ' are several others 
which show much promise and are very nearly as good. 

The average yields secured du_ring the years (1919-1929 m
clusive) are as . follows : 

Variety 

Fulghum 
Red Rust Proof 
Hastings 100 to 1 
Appler 

Average yield 

37.6 
*34.1 
33.6 

*33.2 

*Included 1n test only nine years. 

Rye Variety Test.-In the rye variety test conducted on the 
agronomy farm at Clemson College Abruzzi continues to lead. In 
fact, this is the only variety ·which is now recommended for' plant-

Figme 8,-:-R.'Yt; variety te.st, Cl~i_nson College, 1929. 

ing, as no other appears to be anything like as "~satisfactory. In 
1928-1929 a strain developed at Clemson College produced the high
est yield, which was 23 .. 6 bushels per acre. 

Wheat Variety Test.-Although the extensive planting of 
wheat is not recommended for this state, it would be.profitable for 
many more farmers to follow the practice of producing a small 
quantity for home consumption. High yields of wheat in South 
Carolina are uncommon, but if the conditions are made favorable 
it is possible to secure fair yields, at a small outlay of time and 
money. In the test completed last year a strain of Boggs wheat 
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grown on the station farm £or several years led with a yield 0£ 
23.4 bushels per acre. Georgia Red May, Stoner, Leaps Prolific, 
and Marett 's Pedigreed ranked next in order. 

Barley Variety Test.-Barley is a crop which has long been 
neglected by the farmers 0£ South Carolina, although many 0£ 
them are now coming to realize its value as a £eed crop. It is con
sidered by livestock authorities as equal to corn fo1' feed. 

One 0£ the most objectionable features 0£ barley has been the 
very coarse awns which make it difficult to harvest and feed. The 
Agronomy Division has developed two strains which are absolute
ly awnless. One 0£ these, known as the compact type, was develop
ed from selections made from Nakoma Wase, a Japanese variety 
brought into . this country many years ago. The other, known as 
the loose type, is supposed to be from a selection made from Ar
lington Awnless by members 0£ the agronomy staff some years 
past. 

Figure 9.-Types of barley, Clemson College, 1929. The hooded and two 
awnless types have been bred by the A gronomy Division. 

The following are the average yields produced by several var
ieties included each year for the past four years. 

Variety 
Bearded Winter 
Awnless-loose type 
Awnless-compact type 
Tennessee Beardless 
Hooded 

Average yield 
30.5 
29.1 
28.4 
24.7 
22.4 
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It will be noted that the Bearded Winter barley has given the 
highest average yield over a four-year period. The yields pro
duced by the Awnless types were only slightly less, however, and 
the absence of awns makes these varieties much more desirable 
than the bearded kind. More comprehensive work is planned with 
these strains, for it i.s believed that they have real promise. 

Fertilizer Treatment of Oats.-During the past several years 
tests have been conducted in cooperation with farmers in the 
vicinity of Clemson College to determine the effect of fertilizing 
oats at planting as compared with using only a top-dressing of 
readily available nitrogen in the spring. Each year two separate 
tests have been conducted, and the results are summarized below. 

Tre,atment 

No fertilizer 

200 lbs. superphosphate 

200 lbs. 9-3-3 

100 lbs. nitrate of soda 

200 lbs. superphosphate) 
100 lbs. nitrate of soda) 

200 lbs. 9-3-3) 
100 lbs. nitrate of soda) 

*Two years only. 

Average yield 

17.1 

20.1 

*21.9 

30.6 

32.3 

33.7 

Note: Superphosphate and comp 1 et e 
fertilizer applied at planting. Ni
trate of soda applied as top
dressing. 

It will be noted from a study of the results presented above 
that oats have shown marked response to a top-dressing of readily 
available nitrogen. It should be mentioned that these tests were 
conducted on land previously planted to cotton, which had been 
fertilized with complete fertilizer. The residual phosphorus and 
potassium applied to the cotton has seemed to provide an adequate 
supply of these elements for the oats. It is interesting to note 
that despite this fact, the phosphorus and the 9-3-3 fertilizers have 
promised a consistent, if small, increase in yield. 

Efficiency of Nitrogenous Materials for Oats.-Inasmuch as 
the importance of supplying nitrogen to the oat crop early in the 
spring is well recognized, it becomes necessary to determine the 
relative efficiency of the several materials which may be used to 
supply this nitrogen. For the past three years tests have been 
conducted in cooperation with farmers in the vicinity of Clemson 
College to determine the value of the various materials which 
might be used for this purpose. The average results secured in 
two tests each year are as follows : 
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Source of nitrogen 

Nitrate of soda 
Leunasal1:ie'ter 
Calcium nitrate 
Ammophos B . 
Nitrate of potash 
Urea 
Sulphate of ammonia 
None 

Three-ye·ar average 

39.1 
38.8 
38.1 
37.0 
34.0 
33.6 
33.5 
20.9 

The necessity for top-dressing oats with nitrogen early in the 
spring is very evident from the results presented above: Regard
less of the source of nitrogen used, the increase in yield was re
markable. Apparently, at the time of this application the soil had 'not 
warmed up sufficiently to permit of rapid bacterial action which is 
necessary to convert nitrogen to the nitrate form before it can be 
assimilated by the plants. As a result those materials which sup
plied nitrogen in the nitrate form produced higher yields than did 
those where intermediate steps were necessary before the plants 
could utilize the plant food material. 

Rate of Application of Nitrogen to Oats.-Oats, like all other 
cereal crops, show great response to applications of readily avail
able nitrogen, such as nitrate of soda, where applied as top-dress
ing. This is to be expected, for at the time when the oat plant 
is making most vigorous growth early in the spring, the soil nitro
gen is only slightly available, because of the slowness of bacterial 
action at this season. In all of our experiments we have gotten 
marked response from applications of nitrogen when made to the 
oats crop1 early in the spring. Below are given the results of two 
years' work of this nature. 

Average five Average six 
Treatment tests-1928 tests-1929 

No fertilizer 2(4 24.9 
P & K (checks) . 26.9 28.2 · 
P & K 100 lbs. NS 43.2 37.4 
P & K 200 lbs. NS 57.1 53.8 
P & K 300 lbs. NS 70.0 57.2 

400 lbs. N 63.4 63.1 

P=200 lbs. superphosphat.e per acre at planting. 
K= 50 lbs. muri.ate of potash per acre at planting. 

NS=Nitrate of soda applied March 1. 

Average all 
tests 

23.3 
27.6 
40.0 
55.3 
63.0 
63.2 

Time of Top-dressing Oats.-The following are the average 
yields 0£ oats secured where an application of 200 pounds of nitrate 
of soda was made at various dates to five different fields early in 
the spring of 1929. 
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Treatment 

No fertilizer 

P & K (checks) 

P&K 
200 lbs. NS Feb. 1 

P&K 
200 lbs. NS Feb. 15 

P&K 
200 lbs. NS March 1 

P&K 
200 lbs. NS March 15 

P&K 
100 lbs. NS Feb. 15 

100 lbs. NS March 15 

Average five 
tests-1929 

19.7 

22.1 

51.4 

55.2 

48.6 

52.8 

59.9 

P=200 pounds superphosphate per acre 
at planting. · 

K=SO pounds muriate of potash per acre 
at. planting. 

NS=Nitrate of soda. 

25 

Fertilizer Experiments with Wheat.-Although wheat is not 
planted extensively in •South Carolina, it is necessary to secure 
adequate informatio;n .,as to its fertilizer requirements so that in
telligent advice as to '.the proper treatment niay be . given. Three 
years, results of experiments now available are as follows: ', 

Treatment 

No fertilizer 
200 lbs. superphosphate 
100 lbs. nitrate of soda 
200 lbs. superphosphate) 
100 lbs. nitrate of soda) 
200 lbs. 9-3-3) 
100 lbs. nitrate of soda) 

Average yield 

8.2 
9.6 

11.7 

13.2 

13.5 

Note: Superphosphate and compl,ete fertil
izer applied at planting. Nitrate of 
soda applied as top-dressing. 

Two separate experiments were conducted each year, so that 
the results presented are to be considered as reliable. 

It will be noted that all the yields were low, but in each case 
the fertilizer treatment produced gains in accordance with expecta
tions. While nitrogen produced increases in yields in every case, 
the increases were not nearly so great as in a similar test con
ducted with oats. The superphosphate and complete fertilizer ap
parently had a more beneficial effect than on the oats. 
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Winter Legiumes 

Productive crop yields are dependent upon an abundant sup
ply of organic matter in the soil which, in addition to serving as 
plant food, aids in holding moisture during periods of drought and 
prevents leaching and erosion during periods of heavy rainfalls. 
The most economical way of increasing the organic matter con
tent of the soil is through the planting of winter legumes. 

During the past several years the Agronomy Division has paid 
special attention to this subject. At the present time data are 
available which show conclusively that the planting of winter 
legumes for soil improvement is distinctly profitable. 

Figure 10.-Winter legume test plots, Clemson College, 1929. 

Selection of Crop.-In the selection of the crop to plant for 
soil improvement purposes during the winter, consideration should 
be given to the adaptability of the crop and the amount of green 
matter which it may be expected to produce by a date sufficiently 
early in the spring to allow for the utilization of the land for plant
ing cotton or other summer crop. In an experiment conducted at 
Clemson College during the past winter in which a number of var
ious crops were compared it was found that, everything consider
ed, the Austrian winter field pea and hairy vetch gave best re
sults. The former had produced, in small plots, the equivalent of 
5314 pounds of dry matter per acre by April 23. On this date the 
hairy vetch had produced dry matter at the rate of 4872 pounds 
per acre. Delaying the date of determination of yield until May 
14. resulted in yields of 4029 pounds and 5662 pounds of dry mat-
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ter per acre, respectively, for the two crops. The earlier-maturing 
qualities of the Austrian winter field pea cause it to be much bet
ter adapted for planting to precede cotton. Where it is allowed 
to stand until late spring some of the leaves are shed, which ac
counts for the decrease in yield secured on the later date· mention
ed above. This crop is cold-resistant for any normal temperatures 
in South Carolina. Early in January, 1928, very low temperatures 
for more than a week caused no damage whatever . to the Austrian 
winter field peas . 

. Several of the other strains of vetch, such as Hungarian and 
Monantha, show promise and may be developed into satisfactory 
crops for South Carolina conditions. Crimson clover has also given 
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I 3.79 I Hairy vetch -------- 2190 4.36 I 95 6340 240 
W ooly pod vetch ___ 3720 4.28 159 7210 

I 
4.24 

I 
306 

Purple vetch _______ 3340 4.41 147 

II 
8160 4.01 327 

Monantha vetch ____ 2882 4.16 120 8350 3.50 292 
Austrian peas ------- 6620 3.09 204 ---- I --- I ---

Figure 11.-Section of cotton row showing Austrian peas, planted in middle. 
Clemson College, 1929. 
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excellent results in o'ur tests, but it is not so easy to succeed with 
crimson clover as· with either hairy vetch or Austrian winter field 
peas. Below are given the comparative yields and amount of nitro
gen secured on two different dates in )927 from a number of the 
vetches as compared with Austrian peas. 

It will be' noted that eac.h of the vetches flhowed a higher per,- · 
cent of nitrogen content than did the Austrian peas., but the much 
greater growth of the latter by February 12, the date tlie first de
termination wa_s made, gave a much higher amount of nitrogen per 
acre. 

Legume versus Non-Legume.-In a test of various covel'l 'crops 
grown in field plots at Clemson College during the winter of 1926-
1927 results were secured as indicated below. 

Crop 

Austrian peas 
Crimson clover 
Hairy vetch 
Vetch and rye 
Rye . 

Percent nitrogen 

2.69 
2.35 
3.21 
1.15 
1.06 

Rye appears to be an excellent winter cover crop, but it should 
not be expected to supply nitrogen. It will serve in an admirable 
way to reduce leaching, to conserve plant food made available .dur
ing the winter months, and to reduce surface erosion; but as it is a 
non-legume, it docs not have the ability to extract nitrogen from 
the air. 

Time of :Planting.-'l'he folowing results were secured from a 
test conducted with Austrian winter field peas at Clemson College 
in 1928-19291 to determine the effect of varying the planting date. 

.. _ . I Lbs. dry matter per acre I, Lbs. nitro gen per acre 
Date of plantmg . I . . I 

April 30 I May 14 . . _ . Apnl 30 May 14 

I I I I 
October) ----------1 , *5314 ---- --- I October -22 --------~ 4007 'I 5662 . 

I 
140 198 

November,!' '.._ :_ __ :_ __ ::..~ 4029 I 4356 141 
,. \ 

152 
November ' 15 _.'.. _:.~---- 3158 f - 5118 110 179-
Decemb_e·r '5 --------- 1524 I • 3775 1- 53 r i32 

*Cut April 23. 

It will be noted from a study of the data presented that de
laying the date of planting after November 1 had a very marked 
effect in reducing the yield of this crop, especially when cut in 
time to plant cotton. The highest yield, 5314 pounds of dry mat-
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ter per acre; was secured from. the October 1 planting. Where the 
date of planting Austrian peas was delayed until December 5, the 
yield was less . than one-third of that secured from. the plantings 
made two months earlier. A corresponding reduction in the amount 
of nitrogen supplied by this crop was noted from. the later plant
ings. Therefore, if one expects to plant Austrian winter field peas, 
or any other winter legume, he should by all means make ar:r:ange
ments to ' seed the crop not later than October. The latter part of 
September is better, for the plants have that much more time to 
become established before cold weather. 

Figure 12.--,Soybeans in corn. Fertilizer-rotation experiment, Barnwell, 
· South Caroliina, 1928. 

Effect of Winter Cover Crops upon Succeeding Corn Crop.
The ultimate value of any soil-improving winter cover crop is de
termined by its effect upon the yield of the succeeding crop. In 
order to determine this value experiments have been conducted at 
Clem.son College during the past two years in an attempt to meas
ure in yield of corn the value of the various winter cover crops_ 
Rye, rye and vetch, vetch, Austrian peas, and crimson clover have 
been included in this test. The legumes have received no fertilizer, 
but the corn has been fertilized with 200 pounds• of superphosphate 
and 50 pounds of m.uriate of potash per acre when planted. The 
corn on one-half of each plot has been side-dressed with 100 pounds 
of sulphate of ammonia per acre when knee-high. The average re
sults shown below indicate the value of the winter legumes as 
measured by increased corn yields_ 
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Cover crop 

Rye 
Rye and vetch 
Vetch 
Austrian peas 
Crimson clover 

No side-dressing 
Average two years 

5.3 
21.1 
18.5 
25.3 
19.6 

Side-<d:ressed 
Average two years 

13.8 
24.2 
25.7 
27.3 
21.9 . 

It will be noted from a study of these data that the yield of 
corn following rye was very low, especially where no additional 
nitrogen was supplied. The yield was increased by the 100-pound 
application of sulphate of ammonia from 5.3 to 13.8 bushels per 
acre. This indicates very clearly that the corn needed nitrogen. 
Where vetch was added to the rye, the yield was more satisfactory. 
With no additional nitrogen whatever the corn made a yield of 
25.3 bushels per, acre. This is nearly twice the average acre yield 
of South Carolina, and as the soil on which this crop was grown 
is not in a high state of fertility, it illustrates the benefit to be 
expected from a winter legume. 

Corn 

Despite the fact that South Carolina holds the world's record 
for production of corn on one acre, the average production per 
acre is very low. In fact, the average yield per acre is not 'suffic
ient to meet normal cost of production; therefore corn is not a 
profitable crop as grown on the average farm in South Carolina. 
There are several reasons why this is so, and it is believed that the 
experiments conducted by the Agronomy Division . will tend to 
suggest methods by which the yield may be materially increased. 

Variety T·ests.-One of the reasons for the low yield is the 
use of nondescript seed of low-yielding varie~ies. 

A corn variety test is conducted at Clemson College, each year 
in which are included 20 to 30 strains and varieties which appear 
to be best adapted to local conditions. The following average 
yields were secured in this test for the past six years. 

Variety 

Paymaster 
Douthit's Prolific 
Hastings' Prolific 
Goodman's Prolific 
Chappell's Garrick 
Whatley 
Pee Dee No. 5 
Lowman Yellow 

Average six years 

39.0 
38.0 
36.7 
35.8 
34.5 
34.4 
33.9 
33.9 

As will be noted, all of these well-bred varieties produced 
creditable yields. Paymaster led with 39.0 bushels per acre fol-
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lowed rather closely by Douthit 's, Hastings', and Goodman's, in 
the order named. 

Side-dressing Experiments.-As with the other grain crops, 
corn shows marked response to applications of readily available 
nitrogen. In 1928 a series of experiments were conducted to de
termine the most efficient rate of application of readily available 
nitrogen for side-dressing. The average results secured from four 
test,; are presented below. 

Treahnent 

No fertilizer 

P & K (checks) 

P&K 
100 lbs. NS 

when knee-high 

P&K 
200 lbs. NS 

when knee-high 

P&K 
300 lbs. NS 

when knee-high 

P&K 
400 lbs. NS 

when knee-high 

P&K 
ISO lbs. NS 

when knee-high 

150 lbs. NS 
when bunching 
to tassel 

P&K 
200 lbs. NS 

when knee-high 

200 lbs. NS · 
when bunching 

Yield in bushels per acre 
Average, four farms 

16.9 

18.5 

24.7 

27.4 

31.5 

3-t.6 

31.9 

to tassel 33.7 

P=200 lbs. superphosphate per acre at planting. 
K= SO lbs. muriate of potash per acre at planting. 

NS=nitrate of soda. 

It will be seen, th'at in each case the average yield was in
creased consistently and proportionately to the amount of nitro
gen applied. Under · the conditions of these tests there seemed to 
be no particular advantage in dividing the side-dressing into two 
applications. 

In another series of experiments conducted in cooperation 
with five farmers in the state in 1928, an attempt was made to de-
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termine the stage of growth at which a given amount of nitrogen 
might be applied to corn for most efficient utilization. · As will be 
noted from the data presented below, the highest yield was se
cured from the 200 pounds of nitrate of soda applied to the corn 
when about knee-high. 

Treatment 

No fertilizer 
P & K (checks) 

P&K 
200 lbs. NS 

at planting 

P&K 
200 lbs. · NS 

when knee-high 

P&K 
200 lbs. NS 

when bunching to tassel 

P&K 
50 lbs. NS at planting 
150 lbs. NS when knee-high 

P&K 
100 lbs. NS when knee-high 
100 lbs. NS when bunching to tassel 

*One test abnormally high. 

A veraie five tests 

*19.9 
17.9 

24.7 

30.1 

24.2 

29.2 

28.S 

P=200 lbs. superphosphate per acre at planting. 
K= SO lbs. muriate of potash per acre at planting. 

NS=nitrate of soda. 

Cotton 

Cotton continues to be our major field cash crop. The methods 
of cotton production are now being dictated by the boll weevil, 
which makes it necessary to plan and conduct experiments that 
will give information as to the most efficient practices under boll 
weevil conditions. 

Variety '!lest at Clemson.-The variety test condµcted at Clem
son College and duplicated at each of the sub-stations continues to 
attract considerable attention and interest. In these tests an at
tempt is made to study carefully the productiveness, the length of 
lint, and other characteristics which make a variety a desirable 
kind to plant. 

The latest information available on these tests is given in de
tail in Circular 35 of this station. These tests have shown that 
several of the strains of inch cotton produced by South · Carolina 
breeders make as high yields of lint as, and produce a greater 
money value per acre than, the 3/4 and 7/8 cotton which are still 
planted by many of · our growers. 
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Cooperativ,e Fertilizer Tucperiments.-The cooperative fertili
zer experiments conducted in various portions of the state have 
been continued as in former years. These experiments form the 
basis for recommendations as to the proper fertilizer for cotton 
when planted on the several soil types found in the different sec
tions of the state. 

The results secured in 1928 were in general· comparable with 
those of previous years, and among other things indicate that, even 
with a systematic rotation, liberal quantities of commercial fer
tilizer may be profitably applied to cotton. 

The use of commercial fertilizer is well-nigh universal in South 
Carolina, but the average amount used per acre is far below the 
limit of profitable application. Below are summarized the aver
age results in pounds of seed cotton per acre secured in 1928 in 
six tests conducted in various parts of the state. 

Fertilizer 

None 
200 pounds 
400 " 
600 
800 

1000 
1200 

Average yield 

382 
702 
829 

1036 
1188 
1229 
1305 

Incr,ease for each 
200 lbs. fertilizer 

320 
127 
207 
152 
41 
76 

These tests have been continued for some years, and rotation 
is practiced in which every effort is made to return the maximum 
amount of organic matter possible to the soil. 

Side-dressing Cotton.-In 1928 a series of experiments was 
conducted to determine the most efficient rate and time of ap
plication of readily available nitrogen t.p cotton. In one series 
of experiments 400 pounds of superphosphate and 75 pounds of 
muriate of potash were applied per acre before planting. · Certain 
plots then had varying amounts of nitrate of soda applied as in
dicated in the following table, which gives the average yields se
cured in five separate tests. 
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Treatment 

No fertilizer 

Average five tests 
Lbs. seed cotton per acre 

P & K (checks) 

P&K 
100 l~s. NS at planting 

P&K 
100 lbs. NS at planting 
100 lbs. NS at chopping 

P&K 
100 lbs. NS at planting 

430 

552 

729 

886 

200 lbs. NS at chopping 1069 

P&K 
100 lbs. NS at planting 
300 lbs. NS at chopping 1132 

P&K 
100 lbs. NS at planting 
100 lbs. NS at chopping 
200 lbs. NS 3 weeks after chopping 1001 

P=400 lbs. superphosphate at planting. 
K= 75 lbs. muriate of potash at planting. 

NS=nitrate of soda. 

It will be noted that cotton shows marked response to nitro
gen. The application of phosphorus and potassium served to in
crease the average yield 122 pounds of seed cotton per acre. These 
data indicate that 300 pounds of nitrate of soda per acre was the 
most profitable amount to use under the conditions of these ex
periments. 

In another series of experiments an attempt was made to de
termine the best time for applying a constant rate of 200 pounds 
of nitrate of soda per acre to cotton. Average results secured in 
these tests are as follows : 
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Average five tests 
Treatment 

No fertilizer 

Lbs. seedi cotton per acre 

P & K (checks) 
P&K 
200 lbs. NS at planting 

P&K 
50 lbs. NS at planting 

150 lbs. NS at chopping 

P&K 
200 lbs. NS at chopping 

P&K 
100 lbs. NS at planting 
100 lbs. NS 3 weeks after chopping 

P&K 
100 lbs. NS at planting 
100 lbs. NS 6 weeks after chopping 

P&K 
100 lbs. NS at chopping 
100 lbs. NS 6 weeks after chopping 

491 

655 

898 

977 

963 

955 

840 

973 

P=400 lbs. superphosphate per acre at planting. 
K= 75 lbs. muriate of potash per acre at planting. 

NS=nitrate of soda. 

In this series of experiments it was found that the highest 
yield was secured when one-fourth of the nitrogen was applied at 
planting and the remaining three-fourths at chopping. 

Spacing Cotton.-N o set of experiments conducted by this 
station in recent years has been of more direct benefit to our farm
ers than the spacing tests conducted at Clemson College and at the 
sub-stations since 1920. These experiments have proven conclusive
ly that for different varieties and for different fertility conditions, 
closely spaced plants produce larger yields under boll weevil con
ditions, than where the plants are given abundant space. The part
ial crowding of the plants serves to suppress vegetative growth 
and promote the production of fruit early in the season. 

The adoption of close spacing by the great majority of the 
cotton contestants in the five-acre cotton contest sponsored by the 
Extension Service is proof that the efficiency of this practice is 
now appreciated by many of the leading farmers of the state. The 
benefits of this practice were clearly shown by experimental evi
dence extending over the entire period since this state has been 
infested with the boll weevil. The results have been repeatedly 
published in the experiment station bulletins and reports. 

Effect of Lime on Yield of Cotton and Corn 

The effect of lime in a cropping system is well shown by the 
yields secured in the fertilizer rotation experiment conducted at 
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State Park. The soil in this field is a coarse sand, very low in or
ganic matter and natural fertility. Continuous treatments have 
been made since 1920 so that the effect of each is pronounced at 
this time. One-half of each plot has received an application of 
ground limestone every three years at the rate of one ton per acre. 

It has been noted that in practically every case the growth of 
the legume crop has been greatly benefited by the lime. On the un
limed portion of practically all plots regardless of the fertilizer 
treatment, there is practically no growth of legumes. The result 
is tliat the organic matter content of the soil is now so low that -
it is impossible to secure any appreciable yield of cotton and corn. 
For instance, in 1928 the average yield of cotton on all plots where 
no lime was applied was 142 pounds .of seed cotton per acre. 
Where lime had been applied in previous years, the average yield 
was 479 pounds of seed cotton per acre. It should be clearly borne 
in mind, however, that the beneficial effect of the lime was not 
directly evident on the cotton, but that its value was through the 
increased growth of previous legume crops with resultant addi
tion of organic matter. 

One year the yield of corn on the unfertilized plot where no 
lime was applied was 1.2 bushels per acre. The other end of the 
same plot which had received lime at regular intervals, ,produced 
a yield of 17.6 bushels per acre. When the character of soil is 
taken into consideration, this is seen to be a very satisfactory yield. 
Again it should be borne in mind that the benefit was not a direct 
one upon the corn, but that the lime induced a more vigorous 
growth of legumes in previous years, which in turn was of much 
benefit to the succeeding corn crop. 

EXPERIMENTS WITH LIVESTOCK 

In spite of the fact that the corn acreage in the state is rela
tively small when compared with cotton, the interest in hogs con
tinues to increase. In 12 months 1010 demonstrators, using recom
mendations based on our experiments, produced and marketed 12,-
500 hogs. The cost of 1001 pounds gain was $6.15, the selling price 
$8.33, making a profit of $2.18 per hundred pounds. 

Data recently compiled by the Atlantic Coast Line Railway 
show in 12 months a 60 percent increase in the hog shipments from 
South Carolina. Greater interest than ever before has been mani
fested in the data along this line compiled by our station. 

!The purebred herds and flocks of this station are having their 
influence on the livestock development in South Carolina and other 
states. For the past four years the majority of show winners in the 
leading hog shows of this country have been of Clemson breeding. 
Our entire herd of hogs is now being used for experiments. This 
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year the station exhibited two flocks of sheep (Hampshire and 
Southdown) at the South Carolina State Fair. These sheep took 
first and second in every class shown. 

Grain Rations for Hogs on Soybeans 

The second and third feeding· tests comparing limited and full 
feeding of corn and of corn and tankage to hogs grazing soybeans 
were conducted in 1928 and 1929. During, both years green beans 
were grazed from about June 29 to August 24. · Mature beans were 
used during the remainder of the fattening period. 

Figure 13.-Soybeans ready for hog grazing. 

Through the green grazing stage the hogs receiving a full feed 
of corn and tankage made the most rapid and economical gains. 
Through the entire test full reeding of com and tankage produced 
the most rapid gains, while limited feeding of corn produced the 
most economical gains. 

The average feed-saving value of an acre of green beans was 
$31.95, while -$25.80 was saved by an acre of mature beans. An 
acre of soybeans showed the greatest feed-saving value when hogs 
were full fed corn. 

Protein Supplements for Fattening Hogs 

Previous tests at this station have shown the combination of 
fishmeal and soybean meal to be the most economical protein sup
plement for fattening hogs in dry lot. 

In the 1928-29 tests 90 hogs were fed rations in which combina
tions of fishmeal with soybean meal, peanut meal, or cottonseed meal 
were compared when hand-fed and self-fed. As in previous tests, the 
fishmeal and soybean meal hand-fed lot made the most rapid and 
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most economical gains. However, the difference in soybean meal and 
cottonseed meal, when used in this combination, was very slight. 
Hand-feedings of the - soybean meal lot produced a daily gain of 
1.81 pounds at a cost of $7.42 per 100 pounds gain, while the same 
method of feeding in the cottonseed meal lot produced a daily· gain 
of 1.76 pounds at a cost of $7.71 per 100 pounds. 

In the lots that were self-fed, free-choice cottonseed meal pro
duced faster and more economical gains than soybean meal. Hand
feeding gave more satisfactory results than free-choice feeding when 
the soybean meal and fishmeal combination was fed, while free
choice feeding proved the most economical method of feeding when 
cottonseed meal and fishmeal were fed. 

Hand-Fe,eding Versus Free-Chotice Feeding of Corn 
and Fishmeal 

A test was conducted comparing hand-feeding and free~choice 
feeding of corn and fishmeal in dry lot and on barley forage. 

Free-choice feeding produced the most rapid a.nd cheapest 
gains in dry lot and on forage. 

The use of forage increased the daily gain from 1.56 pounds to 
1.75 pounds and reduced the feed cost per 100 pounds gain from 
$7.88 to $7.09. 

The Effect of Inbre1eding on the Growth of Pigs 

The studies of the effect of brother-sister matings .of swine .. on 
the growth of the offspring are being continued. The weight and 
six measurements are taken on pigs at birth and every seven days 
until weaning ( 56 days). The data on about 250 pigs were com
pleted with the spring litters of 1929. 

The number of F 2 and F3 pigs is not yet sufficient to warrant 
any conclusion. The first litters of F 3 pigs will be ready for breed
ing this fall. 

Cottonseed Meal for Mules 

Eight mules were fed on a ration of shelled corn and grass 
hay, while their team mates were fed shelled corn, cottonseed meal 
and grass hay, three-quarters of a pound of cottonseed meal per 
day being used to replace one and one-half pounds of corn. The 
rations were of about equal efficiency in maintaining weights, the 
loss per mule being 15 pounds on the corn ration and 20 pounds on 
the cottonseed meal ration. The mules showed considerable varia
tion in the amount of cottonseed meal they would consume. 

Cost of WinteTing Pregnant. Ewes 

Records were obtained on the cost of wintering 44 pregnant 
ewes. The roughage was a mixture of alfalfa and crab grass hay. 
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For the concentrates two parts oats and one part bran by weight 
were used. With hay at $30 per ton and the concentrates at two 
and one-half cents per pound the feed cost per ewe was $2.95. 

The ewes on this ration came through the winter making a 
slight gain and produced thrifty lambs averaging 7.5 pounds at 
birth. 

Purebred Flocks of Sheep 

Two purebred flocks of sheep, Hampshire and Southdown, are 
being developed. These two breeds are kept under identical con
ditions and are receiving the same rations. Observations are fre
quently made to determine, if possible, which of these breeds is best 
suited to South Carolina. 

Figure 14.-Show flock of Hampshires. 

Figure 15.-Show flock of Southdowns. 
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Eight Hampshires and seven Southdowns were exhibited at 
the State F;air this fall, winning four championships, 14 first pre
miums and four second premiums. 

These flocks are stimulating the sheep industry in South Caro
lina. 

Steer Feeding 

This station is cooperating with the United States Department 

;) 

of Agriculture and other stations in studying some of the factors , 
that effect the tenderness and palatability of meats. Breeding is a 
factor that has been thought to have a marked influence on the 
quality of meat produced. At this time a test is underway in which 
native scrub calves are being compared with purebred Hereford 
and Angus. A ration of shelled corn, cottonseed meal, and corn \ 
silage is being fed to both lots. This test has not been · underway 
for a sufficient length of time to give any indication as to the re-
sults. 

At the close of the feeding period all of the steers will be 
shipped to Washington, where detailed studies will be made of the 
carcasses. 

BOTANICAL AND BACTERIOLOGICAL RESEARCH 

Study of c ·old Resistance in Seedling Cotton 

Good stands of cotton have been difficult to secure in certain 
sections of the state for the past several years. Frequent cold wet 
spells cause the germinating seedlings to rot in the ground or kill 
the young seedlings after they have emerged. Such losses in the 
stand greatly reduce the final yield of cotton under boll weevil con
ditions and are a matter of great economic importance to a large 
section of the state. 

During the winter months a large number of varieties and 
strains of cotton were tested in the low temperature apparatus in 
the greenhouse for their resistance to cold in the seedling stages. 

") 

Several varieties were found that could withstand considerable _.., 
cold weather in the early stages of growth without serious injury · 
and these were later grown in the greenhouse and field to further 
test their resistance. Many of the flowers were self-fertilized so 
that a pure line could be obtained for further study . . While much 
work yet remains to be done, it is believed that some of the varieties 
tested this winter show considerable promise of being able to with-
stand the cold spells which are so frequent in the spring and which 
play such a large part in reducing the stands of cotton. 

The storms which were accompanied by heavy rains in August 

c 



FORTY-SECOND ANNUAL REPORT 41 

and September, 1928, were largely instrumental in the development 
of serious boll rotting in cotton throughout the lower half of the 
state. Many of the seed germinated in the boll or were otherwise 
damaged by the unfavorable conditions. Such conditions led to seed 
of poor quality and very low germination. A considerable number of 
germination tests of these seed were made according to the usual 
methods. It was soon discovered that the regular method of placing 
seed in a germinator and figuring the percentage of germination from 
those which produce a short sprout was not a true index of what 
the seed would do when planted. Many of the seed were infected 
with boll-rotting organisms and were killed before producing plants 
of appreciable size. ·with such poor samples it appears necessary 
to actually germinate, the seed in sand or soil before the true per
centage of germination can be ascertained. It was found that two 
fungi, Diplodia and Fusarium, were chiefly responsible for the boll 
rotting which occurred. These organisms have been found quite 
commonly in 1927 and 1928 and also to a considerable extent this 
fall (1929). 

Bean Diseases 

The lower sections of the state which grow beans for shipment 
to market and also those sections which grow their beans for can
ning suffered rather severe losses from bean diseases this season. 
The diseases were chiefly root rots, bacterial blights, and anthrac
nose. One locality in the eastern section of the state suffered a loss 
of at least $25,000.00, while another locality around a canning plant. 
in the southwestern part of the state suffered a loss almost as great 
as that just mentioned. Crop rotations and clean seed are the chief 
remedies for this condition. Disease-free seed have not been easily 
obtainable, so a test was made at the Coast Station of the Louis
iana plan of obtaining seed free of anthracnose. This plan is to 
grow beans in the high temperatures of late summer when anthrac
nose does not seem to develop. Diseased seed could not be obtained 
until rather late but these were planted on August 13. It has been 
found that this date is too late for planting, since the maturity of 
the beans is thrown into the colder weather of the fall when con
siderable anthracnose developed. This test will be repeated next 
year with the planting date not later than July 25. It is hoped that 
disease-free seed may be produced under such conditions. 

The Plant Disease Survey 

This work has been conducted in cooperation with the Bureau 
of Plant Industry of the United States Department of Agriculture 
as in previous years. Periodical reports and a seasonal summary 
were made concerning plant disease conditions in the state, and in 
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return we have received summaries of the situation over the entire 
country. Several outbreaks of diseases have occurred with un
usual severity, especially during the cold wet weather in the spring, 

The late blight of Irish potatoes occurred in usual severity on 
several farms on Edisto Island and was later present in many of the 
fields along the coast. The final loss was perhaps 10 percent of 
the early crop. 

Bean diseases appeared in epidemic proportions later in the 
spring in the chief bean growing regions in the lower part of the 
state. Root rots were quite prevalent in the earlier stages of 
growth and later the bacterial blights and anthracnose caused 
heavy losses in many fields. 

Pecan diseases are evidently becoming more severe yearly, · as 
many orchards become of bearing age. Pecan scab seems to be 
especially prevalent on the susceptible varieties and is also making 
its presence known on varieties formerly not considered very sus
ceptible. 

During the latter part of June wide spread reports of a new 
disease of cotton were received from Anderson, Greenville, and 
Oconee Counties. 'rhis disease was caused by the fungus, Ascochy
ta. The reports stated that the cotton was dying rapidly. Hot and 
dry weather followed this period and the disease was checked very 
successfully without serious losses. 

Rotting of the cotton bolls, while not nearly so severe as in 
1928, has occurred to a very considerable extent in the sections 
which received most of the rains the last of September and the first 
of October. Actual counts in fields have shown from five to 16 per
cent of rotten bolls due apparently to the same fungi that were re
sponsible for most of the damage in 1928; namely, Diplodia and 
Fusarium. 

Cotton Fiber Studies 

It is known that the fiber length of any sample of cotton varies 
greatly and that perhaps not more than 30 percent of any one 
length of fiber is present in a given sample. A study is being made 
of the effects of growth conditions, soil moisture, and other ecolog
ical factors as influencing the length of the lint. The same strain 
of cotton has been grown under very favorable conditions in the 
greenhouse at Clemson College and under less favorable conditions 
in the fields at Clemson College and at Florence. Since this pro
ject was started July 1, the field records and collection of samples 
have taken all the time available until the present, and the actual 
study of the fibers has just begun. A considerable number of sam
ples of lint were available in the 1928 experiments at Florence 
which came from known bolls at different positions on the plant 
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and · from plants subjected to different growth conditions. These 
samples will also' be studied along with those obtained this season. 

Cotton Physiology 

The unusually cool and wet season in the spring of 1928 led to 
the 'abortion of many of the young cotton buds. This shedding· of 
buds was very similar to that caused by the cotton flee hopper, but 
a thorough search on several occasions failed to reveal any sign 
of the insect. Attempts were made in 1929 to partly repro
duce the conditions of 1928 and excessive moisture was added to a 
particular section! of cotton in the greenhouse and to a plot in the 
field. The conditions of 1928 could not be duplicated very satis
factorily because of the high temperatures and the fact that though 
the plots were flooded repeatedly the soil was not wet as continual
ly as it had been in 1928. 'l'he flood tests do show what may be ex
pected after repeated heavy rains. Some of the tests such as those 
for nitrates, carbon dioxide, and oxygen are of interest. There was 
a vigorous growth of the plants in the check or normal plots which 
received their regular application of fertilizer before planting and 
side applications of nitrate of soda. In spite of this treatment, how
ever, several of the weekly tests showed no trace of nitrates in the 
soil. Flooding of the soil caused the percentage· of carbon dioxide 
in the soil air to be abnormally high, sometimes as much as seven 
percent, where only one to three percent was found in the normal
ly treated plots. The oxygen in the soil air of the flooded plots was 
usually about 11 to 13 percent, while in the normal soil there was 
usually from 17 to 19 percent present. Such conditions caused con
siderable shedding of the fruit, but this was not of exactly the 
same type as that which occurred in the spring of 1928. 

Previous studies of the physiology of the cotton plant have 
caused us to place particular emphasis on the boll as the product 
which is of interest physiologically and economically. The bolls 
early in the season ordinarily obtain full size in eighteen to twen
ty days. Though the size does not increase later, the weight is in
creasing steadily so that the final dry weight at forty-five days is 
nearly twice that of eighteen to twenty days. The dry weight of 
the boll walls is at a maximum between eighteen to twenty-five 
days, while the later increase in dry weight is confined to the seed 
and lint. We usually find considerable nitrogen in succulent tissues. 
In spite of the decreasing succulency of the boll, nitrogen is being 
added continuously. Nitrogen is present in no greater proportion 
during the very rapid growth in size in the early stages of boll de
velopment than in the later stages when no increase in size is oc
curring. A few determinations of nitrogen present in leaves and 
other tissues indicates that nitrogen can be transferred from other 
parts of the plant to the bolls. Some studies of previous years have 
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shown that surprisingly larg·e amounts of nitrogen may be absorbed 
in short periods. This is of interest in connection with the work of 
this season just mentioned in that such nitrogen may be transferred 
to the bolls during their later stages of development. The analyses 
of the carbohydrate content of the tissues in 1928-29 have not been 
completed, but will be reported later. Three papers on various 
phases of the studies of cotton physiology are now being prepared 
for publication. 

RESEARCH WORK IN CHEMIST'RY 

The Chemistry Division is engaged in carrying on four major 
projects, two of which are being conducted jointly with other di
visions. 

Realizing the importance of minerals in feeds, this division has 
for several years been making a study of the factors which may 
control the mineral content of plants. In order to determine some 
relation between the calcium, magnesium, and phosphorus of ap
plied minerals, such as lime and phosphates, with the calcium, 
magnesium, and phosphorus content of the plant, several plot ex
periments were run at the Clemson College Station and the Sand 
Hills Station, on which varying amounts of lime and acid phos
phate were used. The plants used in this experiment were rye, 
oats,. vetch, crimson clover, and Austrian field peas. About 100 sam
ples wcrn analyzed for calcium, magnesium, phosphorus, and mois
ture. The results so far show some promise, especially in the case 
of phosph~rus. 

Protein Experiments 

This division is cooperating jointly with the Dairy Division in 
a study of the factors influencing the protein content of pasture 
grasses. The co1lection of samples was begun in April, 1929, and 
will continue until late fall. So far 600 nitrogen determinations 
and the same number of moisture determinations }).ave been made. 
Mineral analysis of the same samples will be made later. Some pro
tein experiments have been run at the Sand Hills Station with oats, 
rye, wheat, clover, and vetch to determine what factors may affect 
the protein content of these plants. Nitrate of soda and ammonium 
sulphate furnished the sources of nitrogen, while lime and acid 
phosphate were used in varying amounts. 

Along this same line, the seed from oats and wheat grown on 
some nitrogen fertilizer plots in Anderson and Pickens Counties 
were analyzed for nitrogen. Over 150 determinations of nitrogen 
were made of samples obtained from these experiments. While 
there are not sufficient results to warrant a definite statement, there 
seems to be no doubt that the protein content of some plants can be 
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increased by fertilization. On the other hand, heavy liming has ap
parently decreased tl;ie protein content of such plants as oats and 
rye. 

Composition of Egg Shells 

In connection with the Poultry Division considerable work was 
done on the composition of egg shells and its relation to the 
strength of the shell. This work involved the determination of cal
cium, magnesium, moisture, loss on ignition, percent of egg shell, 
and cracking test. Some interesting data have been secured on the 
relation of these factors to the feed consumed by the hens. 

Iodine Fertilization of Plants 

Iodine fertilizer experiments have been run with various kinds 
of plants with the idea of increasing the iodine content of the plant. 
Iodine was applied in the form of potassium iodide and potassium 
iodate at the rate of 1.5 to three pounds of iodine per acre; and in 
the form of 400 pounds of nitrate of soda, containing .054 percent 
of iodine, which amounts to about .22 pounds of iodine per acre. 

While the results are not entirely consistent, they indicate that 
the iodine content of plants can be increased by fertilization. In 
some instances the increase was as high as 100 percent. Potassium 
iodide and potassium iodate apparently gave the best results, al
though more iodine was used per acre than with the nitrate of soda. 

·where pot experiments were run, the iodine showed a toxic 
effect on the plants when applied at the rate of three pounds per 
acre. 

Many of the. investigations referred to in other sections of this 
report involve some chemical work. The Chemistry Division makes 
such analysis of feeds, fertilizers, plants, and other materials as are 
necessary to secure the greatest value from all of the researches 
under way. 

EXPE,RIMENTS IN DAIRYING 

The research work in dairying has been broadened during 
the year. Two projects with dairy products have been conducted 
and a new project on the ' fertilization of permanent pasture sod 
has been started. 

The long-time projects previously reported are still in force; 
however, reports are made on only those which have added points 
of interest or have been taken up for the first time this year. 

The Effects of Fertilizer on Pasture 

AP experiment was started in March, 1929, to determine the 
practicability of applying commercial fertilizer and ground lime-
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stone to established pasture sod. A small area of established pas
ture sod typical of the upland pasture of the Piedmont section was 
divided in 46 plots of one two-hundredths of an acre each. These 
were divided into two series of 23 plots each, one series receiving 
ground limestone at the rate of two tons per acre, the other series 
receiving no lime. Fertilizer was then applied to the different 
plots, a limed and an unlimed plot receiving the same treatment in 
each case. In all, 15 different combinations of fertilizers were used, 
the application being at the rate of 600 pounds per acre in each 
case. 

At two-week intervals during the growing season the grass on 
these plots was clipped and weighed and samples were taken for 
chemical analysis, so that the total yield of grass and the actual 
amount of food nutrients produced under the different fertilizer 
treatments have been determined. Also the effect of the fertiliza
tion upon the floral population of the test plots has been carefully 
noted. 

Since this report is made before the end of the first growing 
season, only the general trend of the results can be reported at this 
time. 

At the beginning of the trial the plots were well sodded with 
Bermuda grass predominating, Dallis grass, hop clover, and lesped
eza making up the rest of the desirable flora. There was a heavy 
infestation of weeds, chief of which were chickweed, red sorrel, 
narrow leaf plantin, pepper grass, and daisy. 

The frequent clipping has kept the weed growth so much in 
check that it is difficult to determine the effect of the treatment on 
the persistency of the different weed pests. This point will be de
termined at the beginning of another growing season. 

Rainfall had a marked effect upon the rate of growth. Follow
ing a very dry period the latter part of June, the total yield de
clined to one-fifth that of early spring; and following a dry period 
in August, the yield declined to one-tenth or less of that during 
April and May. Good growth was quickly resumed, however, after 
sufficient rainfall. 

The following points observed from the uncompleted first year's 
test are noted though they should not be considered as final con
clusions: 

1. The application of a complete fertilizer greatly stimulated 
pasture growth for a period of two to three months following the 
application. 

2. The application of only a nitrogen fertilizer stimulated 
practically as much growth as did a complete fertilizer. 

3. The application of only a potash fertilizer caused practical
ly no more growth than no treatment. 
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4. The application of only a phosphate fertilizer stimulated 
very little more growth than no treatment. 

5. A second and a third application of nitrogen fertilizer dur
ing the growing season greatly stimulated growth for a few weeks, 
the effect of the trratment rapidly diminishing. 

6. Near the end of the growing season the rate, of growth of 
all treated plots had slowed down to approximately that of the un
trrated plots .. 

7. Little difference in the rate of growth could be noted on 
the limed and the unlimed series. 

8. The rate of growth during any period was largely de
termined by the amount of rainfall. 

Breeding Dairy Cattle 

The long-time project in line breeding, inbreeding and out
crossing Holstein-Friesian cattle, which is being carried on coop
rratively with the Burrau of Dairy Industry, United States Depart
ment of Agriculture, is no,v' in its ninth year. 

The purpose of this project is to drtermine as nearly as poss
ible the best system of mating for increasing butterfat and milk 
yields. 

The desirability of any system of mating is determined by com
paring the production records of the daughters resulting from the 
mating with the production records of their dams. To do this satis
factorily it is essential that all production records be converted to 
a comparable basis, since it is obviously unfair to compare a record 
made by animals two or three years old with records made by ani
mals at a more mature age. 

Conversion factors for determining the mature equivalent but
terfat production of Holstein cows, as worked out by the Bureau 
of Dairy Industry, are used in this study and are presented in the 
accompanying table : 

Factors for Converting Immature R ecords t o a Mature E quivalent Basis 

"Under 2 years--------------------------------- 1.428 
2 yrs. 0 mos. to 2 yrs. 5 mos ---------------- 1.333 
2 yrs. 6 mos. to 2 yrs. 11 mos. ---------------- 1.250 
3 yrs. 0 mos. to 3 yrs. 5 mos. ---------------- 1.176 
3 yrs. 6 mos. to 3 yrs. 11 mos. ---------------- 1.136 
4 yrs. 0 mos. to 4 yrs. 5 mos. ---------------- 1.099 
4 yrs. 6 mos. to 4 yrs. 11 mos. ---------------- 1.064 
5 yrs. 0 mos. to S yrs. 5 mos. ---------------- 1.031 
5 yrs. 6 mos. and over ------------------------ 1.000 

The present status of the project is as follows: 
All of the 19 daughte·rs of Sarcastic Hero Lad 310535, the first 

bull used in this work, now have production records. Sixteen of 
these daughters are of out-cross breeding and three are inbred. 
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A comparison of the records of these daugthers with the rec
ords of their aams, both figured to a mature equivalent basis, is 
shown below : 

No. of pairs 

First 6 daughters ---------
(All out-cross) 

First 10 daughters ________ 
(All out-cross) 

16 daughters -------------
(All out-cross) 

Percent increase or decrease of 
daughters' records as compared 

with their dams' records 

Milk % Fat Fat 
6.47 13.70 20.95 

3.12 13.08 16.34 

0.82 13.07 13.97 

3 daughters ______________ -6.2 -10.99 -16.5 
(all inbred) 

All 19 daughters _________ -Q.255 8.87 8.67 

Figure 16.-Sarcastic Hero Lad 310535. 

OJ 



Sarq.sfic Orms.by Butler qi.d 9!'3§56q ijelen.QiAeeri. Mi.nne)haha 44 781.6. 
11,660 liis. milk.; 4 31.llbs.hi.ithirfat' at 2yrs. 3mos. 11,5Q9 lbs.mi.lki 372.8 lhs.bu.Herfat at 2yrs5mos. 

Figure 17.-Daughters of Sarcastic Hero Lad 310535 compared with their 
dams. 



DAUGHTERS DAMS 

Sal'.'qasl:ic Ona Bui:ke 958567 . Ou.een Ona Bernardo 491413 
11,799lhs.milk; 420.016.bulterfat at 2yrs. lmo. 12,222 lhs.milk: 418.2 lbsbuHrufat at 2yrs.9mos. 

Sar0ps\~c Lassie O.n..!. .Burton1040256 (Inbred) . Sarcastic Heroine 814237 
B,250 l.bs.milki 313.2 lbs.bulterfat af 2yrs Bmos 10,448 lbs.milk ;4[09 lbs butterfat ai 2yrs. 3mos. 

Sarcastic Las$le Jessle1bhesl040257 (Inbred) Sarcastic Oueen Helen 764870 
l3,498lbsmilk:42.6.0 lbs . .bulierfat a12yrs 5mos.12.l22 lhs.milk;442.8 lbs huller fat .Jt 2yrs0mos. 

Figure 18.-Daughters of Sarcastic Hero Lad 310535 compared with their 
dams. 



DAUGHTERS DAMS 

Sarcastic Heroine 814237 Helen Queen Ona 44 7 81 
i0,448 lbs. milhi4l0.9 lhs bl.lHerfat a{2yrs 3mos 5,611lbs.milk;W3.Q. )bs.bul:lerfat at 2yr'$. 3mos. , 

Sarcashc Hero LiHlePapoooe862S49 Helen Queen Minnehaha 447816 
l2,2l5lbs.milkA36,6 lbs.buHerfat at 2yrs.4mos. ll,S09 lbs.muk;372.8 lbs.bvr\erfat .. t 2yrs.Smos. 

,,.., 
Sarcastic lac Countess 855004 Clemson Lidy Pontiac 630367 

12,743 lbs milk; 416.2 lbs. buHerf.it at 2yrs lmo. 15.389 Jb::;.miJk; 47LS l1s bulterfalat 2yrs. 7mos. 

Sarcastic Ona Bonnie 916411 Clemson Lady Clothi.lde 564401 
14,040 lbs milk; 509 0 lbs. butlerfal at 2yrs. 3mos 12,i25 lbs milk; 373.2 lbs. bulterfat .. t 2yrs. 6m0$. 

Figure 19.-Daughters of Sarcastic Hero Lad 310535 compared with their 
dams, 



· DAMS 

· S . .rc.astic Ona Pau.l1ne 76486g :· ·Gl€l~Sftn Lady Clothlld.e .564401 , 
9:415 lbs.milk; 3309.lbs: ku#erf~t' :,\l,·~yrs.3.mos.Tl2,12!ll~s.roi!k;37:S.2 lbs.but\erfal al qrs 6mos. 

. -· . .. . 

Sarcashc OxuBuHon 1)eKol. 7~1S71 :rtte.l~n. Oueen . Ona 447815 
, 9,366 lhsmilk;328.8 lbs.bultetfat~.Zyis: Omos. 8,61lllis,milk:2~3,0 lbshutl:etfatat 2yrs.3mos. 

. . . -

·. Sarcastic Oria Concordiai• 8t~2 3~ :. 
12,~00 lbs.milk ;438.5 lbs.buHerfaf a{2yrs Jmo:· 

eqr L,dv Cldhilde $644Q.L
s.rnilk;373.2 lbs.butl:erfat .1t 2yrs 6 tnO$, 

Figure 20.-Daughters of Sarcastic Hero Lad 310535 compared with their 
darns. 
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The greatest need in dairy cattle breeding development today 
is for larger numbers of sires proved to be capable of transmitting 
high production uniformity to their offspring. Geneticists agree 
that not less than six and preferably 10 dam and daughter compari
sons are needed to indicate the transmitting ability of a dairy sire. 
The table ihdicates that 10 dam and daug·hter comparisons give an 
accurate trend of the sire's transmitting ability, while the six pairs 
are only slightly less valuable for this purpose. 

The inbred daughters of this particular sire are all materially 
inferior to the out-.cross daughters. 

A significant point observed in the records of the out-cross 
daughters is that the percentage of fat in their milk is greater in 
every case than that of their dams. 

No definite principles suitable for use in dairy cattle breeding 
practice can be deducted from these limited results from the use of 
only one bull; however, this project is being carried on by 12 
other state experiment stations in cooperation with the Bureau of 
Dairy Industry, and the accumulation of large numbers of such re
sults as given above promises to develop fundamental information 
which will be of great value in breeding dairy cattle. 

The second bull used was Sir Colantha Ona Fayne 376935. 
From this service we now have 38 daughters including 30 out-cross 
and eight inbred animals. Three of these daughters have com
pleted yearly records and 11 more are now on test. 

The first line-bred bull, a son of Sir Colantha Ona Fayne out of 
a daughter of Sarcastic Hero Lad, by name Colantha Hero King 
Ona, has been used to some extent, and we have five young line-bred 
daughters resulti'ng from his service. 

The third out-cross bull, King Paul Canary Ormsby 356096, is 
now being used though we have none of his daughters in the herd 
to date. 

The &elation Between the External Conformation, the Internal 
Anatomy, and the Producing Ability of Dairy Cows 

This project, previously reported, is being continued in an at
tempt to establish the relation which exists between the external 
form and the internal anatomy of the dairy cow and her producing 
ability as measured by her Advanced Registry Record. 

Only cows which are no longer desirable in the Experiment 
Station herd because of old age, damaged udders, etc., ara used in 
the work. A complete set of external body measurements is ob
tained on each animal. Then the cows are slaughtered and a com
plete record of the weights and measurements of the vital organs 
and the internal body capacity is obtained. All the cows used have 
completed yearly production records made under similar condi-
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tions, so these records and the measurements obtained can be used 
in making correlations. 

To date 12 complete ante-mortem and post-mortem records 
have been made at this station. A partial summary of these data, 
which are of interest, is presented though the small number does 
not permit correlations or conclusions to be made. 

The data presented in this table were selected from the 36 items 
covered in the ante-mortem and the 39 items covered in the post
mortem reports on each animal. They merely indicate that definite 
differences in conformation and internal anatomy do exist among 
dairy animals and that with a sufficiently large number of records 
significant conclusions may be drawn. 

Selected Measurements and Weights Taken foom Data on Cows Slaughter
ed To Date 

Measurements and weights by breeds 

Type of Measurement Holstein 
Number of cows slaughtered ________ 6 
Avg. live weight in pounds _________ 1173 
Range of weights ------------------- 935-1479 
Avg. height at withers in cm. _______ 137.15 
Range of height at withers __________ 130.3-142.5 
Avg. depth of chest in cm. ---------- 71.83 
Range of depth of chest ------------ 69.5-75.2 
Avg. width of chest in cm. ---------- 42.37 
Range of width of chest ------------ 36.1-47.2 
Avg. heart girth in cm. ------------- 185.37 
Range of heart girth ---------------- 175-196.2 
Avg. weight of heart in lbs. --------- 3.89 
Range of heart weight -------------- 3.5-4.5 
Avg. weight of lungs in lbs. _________ 8.2 
Range of lungs weight -------------- 7.1-9.4 
Avg. length of intestines in meters ___ 57.41 
Range of length of intestines ________ 48.5-65.8 
Avg. length of thoracic cavity in cm. 81.1 
Range of thoracic cavity ------------ 73.5-86.5 
Avg. mature fat production in pounds 541.23 
Range of fat production ------~------ 420-639.9 

Jersey 
3 
951 
862-1040 
123.6 
121.7-126.2 
69.58 
68.5-71 
37.9 
32.75-42.2 
177.4 
170.5-182.7 
3.4 
3.4 
5.93 
5.6-6.3 
52.24 
44.6-58.2 
71.6 
70.5-73.4 
557.75 
485-619 

Guernsey 
3 
915 
785-1010 
127.7 
122.3-131.3 
69.72 
65.4-72 
37.4 
35.5-39.5 
175.66 
168-182 
3.76 
3.4-4.1 
7.3 
5.9-8.9 
61:96 
54.1-67.6 
76.2 
74.2-80 
638.01 
598-672 

Influence of Ground Sorbeans on Market Milk and Butter 

There is a conflict of opinion and experimental evidence as to 
the effect of soybeans on dairy products. In January, February and 
March, 1929, a study was made of the influence of ground soybeans 
on the flavor and odor of market milk, and on the flavor, odor, and 
texture of butter obtained by chiuning cream from cows being fed 
soybeans in different proportions in their grain mixtures. 

In amounts up to one-half the grain mixture, ground Biloxi 
soybeans had no apparent ill effects on the physical condition of the 
cows. The live weights, when different amounts of soybeans were 
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fed, were. about the same, and the weights of all animals held. rea
sonably constant throughout the trials. 

Total milk and fat yields were not decreased more than could 
be expected from advance in lactation as the soybean ration was 
increased. At the end 0£ the work the average milk yield for all 
animals showed a decrease from the beginning of 2.425 pounds per 
cow or 9.6 p ercent. However, at the same time the average fat per
cent for cows had been reduced 0.65 percent or a percentage reduc
tion of 16.52 percent. 

Judging from the duplicate scores of 120 samples of milk, the 
ground Biloxi soybeans had no appreciable effect on the flavor and 
odor of market milk. The ill effects of the soybeans seemed con
fined to the butter-fat, and as the butter-fat in the product was 
mechanically increased oily flavor became noticeable. 

The "soybean butter" was so soft in most churnings that great 
care was needed to keep from overworking it. Averages show a low 
moisture and salt content of the butter and a very high fat per
centage in the buttermilk. These factors caused an abnormally low 
overrun. It may be that the soft fats in the soybean cream did not 
coalesce well · and were carried out in the buttermilk. As the soy
bean proportion of the grain mixture was increased, the butter be
came softer and the buttermilk test became greater. The butter 
was very soft in ordinary waxed cartons at 70 degrees Fahrenheit 
and would be difficult to market during warm weather. 

The average length of churning was short, considering the 
churning temperature of 58 degrees. It is possible that the soft fats 
in the cream coalesced rapidly, resulting in the churnings being 
short. 

The differences between churnings from morning and after
noon cream were so little as to be unimportant. The difference in 
average scores between the butter from morning and afternoon 
cream is also so slight that it is negligible. 

For sweet cream butter, all samples scored low. Judging from 
this work, when ground Biloxi soybeans make up as much as one
fourth or more of the grain mixture, low score butter results with 
oily flavor and defective body. 

When the grain mixture is one-fourth or more ground Biloxi 
soybeans, it appears from this work that the soluble volatile fatty 
acids are depressed as indicated by the lowered Reichert-Meissl 
numbers, and the depression is somewhat greater as the .soybean 
ration is increased. 

A Study of the Normal Growth of Dairy Heifers 

Th.is project is a continuation of the work previously reported, 
to determine the rate of growth of dairy heifers which are kept 
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under normal conditions at the Experiment Station. A systematic 
schedule for taking weights and measurements is followed. Every 
heifer calf born in the herd is weighed at birth. Then at 30-day in
tervals all heifers are weighed on three consecutive days and the 
average of the three weights is used. On the second weighing day 
the animal is measured for height at withers, three measurements 
being taken with the heifer being moved between measurements 
and the average of the three measurements used. 

These heifers are handled under conditions such as exist on the 
average dairy farm. They are removed from their dams three to five 
days after birth. They are changed from whole milk to skimmilk at 
three to four weeks of age and receive skimmilk along with a small 
amount of grain and hay until they are six months old, when skim
milk feeding is stopped. After six months they are turned into a 
pasture reserved for the heifers and in summer they receive a limit
ed amount of grain in addition to pasture. In the winter they are 
kept in the open pasture with no shelter and are fed a mixed rough
age and five to, six pounds of grain per day. 

These data serve as a valuable source of information for many 
of the problems associated with the raising and development of 
young dairy animals. 

Advanced Registry Testi~g 

The supervision of Advanced Registry records made on pure
bred dairy cattle by breeders in the state is a regular function of 
the Dairy Division. 

Two testers are employed to visit the farms of breeders who 
desire this work, and a report is made by the test supervisor to the 
Clemson College office. After these reports are checked and veri
fied they are forwarded to the breed association concerned and be
come official reports. The experiment station is the agency select
ed in each st[l,te to supervise these tests because of its disinterested 
relation and the confidence the public has in a record made under 
this plan. The breeder making the test pays all expenses connected 
with this work except the salary of the state superintendent of Ad
vanced Registry testing, who is paid from state appropriation. 

During the year 21 breeders have had cows on test. These 
breeders finished 73 records. 

The nine Jersey records averaged 447.55 pounds of butterfat. 
The 20 Holstein records averaged 480.18 pounds of butter-fat. The 
44 Guernsey records averaged 521.23 pounds of butter-fat. The 
Guernsey and Holstein records made averaged about the same as 
last year, while the Jersey records are somewhat lower than usual. 

The largest record made during the year was by a Guernsey 
cow, Appin's Lady Williams 178387, owned by Mr. C. S. McCall, 
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Bennettsville, with 13,155.5 pounds of milk and 816.3 pounds of 
butter-fat. 

STUDIES OF INSECT PESTS 

Features of the Year (1929) 

Insect pests c.onstitute one of the principal hazards in crop pro
duction. The presence or absence of a particular insect pest often 
makes the difference between success or failure in producing a 
profitable crop. The workers in this field are striving to improve 
and simplify the methods of controlling troublesome pests and to 
develop satisfactory practices for preventing injury by new pests 
which are assuming dangerous proportions in agriculture. 

A very large proportion of insects that are important in agri
culture seemed to be approximately normal in abundance and de
structiveness this season. 

The following seemed to be above normal: Boll weevil, larger 
cornstalk borer, oriental fruit moth, Mexican bean beetle (al
though it greatly subsided in latter part of the season), curculio, 
mole cricket, wire worm ( especially in southern section), and 
blister beetle. 

The following seemed to be below normal : Cotton flea hopper 
and bean leaf beetle. 

Asparagus Beetle-A New Pest 

During the year the asparagus beetle ( Criooeris asparagi, L.) 
was for the first time found to be in the state, and did noticeable 
damage in several counties. The first specimens were r.eceived from 
Calhoun County, and later complaints and examinations showed it 
in other counties south and southwest of Calhoun. While this insect 
is injurious and is likely to give some trouble for a time, yet the 
long experience of other states indicates that we need not expect 
distressing damage from it. It is widespread in the more northern
ly states, and in North Carolina where it is known to have been pres
ent for many years, it has not been a pest of first magnitude. 

Boll Weevil Oampaign 

As in 1928, special attention was given to the progress of boll 
weevil infestation during the season. Each week we received data 
from various important cotton counties, and each Monday a press 
notice was sent out describing the conditions of the preceding week. 
These notices went to all county farm agents, were widely copied 
by the newspapers of the state, and were highly influential in guid
ing farmers in their poisoning operations. 

Early in the spring a special course in boll weevil control was 



58 SOUTH CAROLINA EXPERIMENT STATION 

organized at Clemson College in which students were specially pre
pared to supervise weevil control operations, and some of these stu
dents were employed by large planters during the summer. We be
lieve that the employers were generally satisfied with the services 
of these students. 

Thus for the second year there has been conducted a successful 
campaign of education and operation against the boll weevils in 
which research and extension combined to give a coordinated ser
vice. While it was often said during 1928 that more successful 
poisoning was being done than in any previous year, yet during 
1929 it was often remarked that more successful poisoning was 
being done than during 1928. Further details regarding the boll 
weevil are given later under the discussion of our research studies 
with that insect. 

Mediterranean Fruit Fly 

Although this insect was not a subject for research studies by 
our station organization, it seems fitting to record here the fact 
that in April this pest was found to be established in Florida where 
it was infesting citrus, especially grapefruits. As a large part of 
the Florida crop has already been shipped or was in process of ship
ment to other states, a large amount of scouting and inspection 
work was at once undertaken in all southern states including South 
Carolina. These operations were conducted by the State Crop Pest 
Commission and are more fully related in that report. 

While the Mediterranean fruit fly was not found in South Caro
lina at all, yet if the infestation in Florida should become perma
nent, this new pest will probably reach us in the course of time. 

The examinations in peach orchards confirmed the reports of 
growers that the oriental fruit moth which is relatively new to our 
state, has now become an important pest to our peaches, and this 
insect is discussed later under the head of our studies of deciduous 
fruit insects. 

The Cotton Flea Hopper 

Work on the cotton flea hopper (Psallus seriatus Rent.) was 
discontinued during the past year because none of the insects with 
which to carry on the work appeared at Clemson College. Many 
reports of cotton flea hopper injury on cotton came to the attention 
of entomologists at Clemson College, but in every case investigation 
showed that no cotton flea hoppers had caused any injury to the 
cotton. 

This does not mean that there are no longer insects of this 
species in the state. It does mean, however, that the numbers of 
the pest were very small and they probably fed very largely on 
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the alternate host plants previously reported (S. C. Experiment 
Station Bulletins 235 and 251). It is believed that this insect is still 
a potential pest of cotton in South Carolina and that it will assume 
a role of major importance in cotton production whenever environ
mental conditions are favorable. 

No change in control practices has bee.n found since our last re
port on this insect. 

Thrips Injury to Cotton 

In a study of injury by insects · to seedling cotton which has 
been-in progress during the last several years, it has. been very diffi
cult to determine whether the thrips that have been present in the 
field ihave contributed in:any material way to the failure to secure 
an early stan,d of cotton. Early tests that were conducted with 
these insects failed to give any positive evidence that they might be 
one factor ' causing seedlings to fail to make proper early growth. 
This Jailur·e to secure evidence was due largely, to the fact that 
meth_ods used with other insects failed when applied to the thrips 
on cotto;n. . -l t ! ·] 

During the last season, however, several new attempts were 
made to determine if thrips were one of the contributing factors 
causing malformation of seedling plants and retardation of growth. 
In these experiments positive evidence was secured that these in
sects can malform seedling plants and retard growth. It seems very 
logical, therefore, to suppose that when thrips are abundant in a 
field on seedling cotton and when the typical injury which we have 
shown in accompanying illustrations results, they are one of the 
factors adversely affecting early cotton growth. However, in a nor
mal fo;ld which is inhabited by a great number of species of insects 
it is, of'course; very difficult to determine exactly what portion of 
the injury is caused by thrips. In previous years the cotton flea 
hopper has been present very frequently in variable numbers so 
that the early injury of this insect has often been confused with the 
early injury of thrips in the same field, especially since both of 
these insects inhabit the buds of the plant. 

The accompanying photographs show seedlings which have been 
attacked· by the onion thrips (Thrips tabaci Lind.) compared with 
check plants which were uninfested with insects. It can be seen 
from a study of the illustrations that buds are rarely blasted and 
that the growth proceeds terminally but in a very much malform 
condition. It may also be noted that lateral growth is starting from 
the buds in the axils of the cotyledon leaves. This phenonomen oc
curs more commonly in plants which are infested with thrips than 
with normal plants, but much less frequently than when the plants 
are attacked by the cotton flea hopper. It will be noted that al-
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most no growth at all takes place on certain infested plants. Plants 
in this condition are frequently retarded as much as two weeks or 
more. 

During the colder portions of the early growing season seem
ingly fewer insects can eause a retardation of growth than in warm
er weather. 

Figure 21.-Group of cotton seedlings showing injury caused by onion 
thrips. 

Figure 22.-Check plant in center-Plants on either side show injury 
caused by onion thrips. 

A number of species of thrips other than the onion thrips pre
viously mentioned have been active during the period when the in
jury discussed above has occurred .. One of the principal ones was 
Frankliniella fuscus Hinds, which has been reported on a number 
of other hosts but chiefly as a pest of tobacco. 

In our tests both the species of thrips mentioned above were 
controlled by nicotine-soap solutions, by nicotine-oil emulsions, and 
by pyrethrum soap sprays. 

The biological investigations of the two species of thrips dis
cussed above will be reported in another publication. 
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Figure 23.-An enlarged view of check plant and one of plants injured by 
onion thrips. 

The Mexican Bean Beetle 

The Mexican bean beetle (Epilachna corrupta Muls.) has been 
under observation by the South Carolina Experiment Station since 
it became one of the major pests in this state. The greatest amount 
of damage that has been done by this insect was during the early 
part of the season of 1929. At this time all previous poison sched
ules were not as satisfactory as they should have been, and some of 
those that were recommended as substitution measures for 'magnes
ium arsenate were near-failures. For that reason it was necessary to 
change the poison schedule from seven to ten days to three to seven 
days, depending upon the degree of infestation. 

Under the weather conditions of that season magnesium ar
senate was, as usual, the only arsenical that was completely satis
factory. Certain brands of calcium arsenate that had been satis
factory during dry seasons burned bean crops severely. Because of 
more severe damage of the boll weevil a number of brands of cal
cium arsenate which had not been so]d commonly before were avail
able to bean growers. Some of these brands burned bean plants 
very severely. In former years, when the infestation of the Mexi
can bean beetle was moderate, pyrethrum soap sprays were satis
factory, but under the conditions of 1929 these poisons did not give 
as good results as magnesium arsenate. Unless the situation changes, 
magnesium arsenate will be the only poison recommended for the 
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Mexican bean beetle in 1930. If calcium arsenate must be used, 
monohydrated copper sulfate should be used with it as has been 
suggested previously. 

Magnesium arsenate can be used either as a dust or as a spray 
with practically the same results if used as recommended previously 
(S. C. Experiment Station Bulletins 236 and 258). If sprays are 
us.ed, a high pressure and several nozzles are preferable to the 
low pressure single nozzle sprayers. 

Experiments were conducted using higher dosages of mag
nesium arsenate than are recommended, and it was found that the 
plants tolerate extremely high dosages even when sprays or dusts 
were applied frequently. 

Since our last publication arsenical residue has been found on 
field-picked snap beans in excess of the tolerance allowed by law. 
For that reason all poisoned green beans should be thoroughly 
washed in at least two changes of water when they are intended 
for the home or for shipping. 

The life history of the Mexican bean beetle was about the same 
in 1929 as has been reported for previous years. The emergence 
from hibernation, however, was far greater than it had been since 
the insect entered the state. In some of the test cages nearly 50 
percent of the beetles that were placed in the cages emerged in the 
spring. The average emergence has usually been approximately 15 
percent. 

The Bean Leaf Beetle 

Because of the unusual destructive activities of the bean leaf 
beetle (Cerotoma trifurcata Forst.), in certain years an investiga
tion of the biology, economic status, and control of this insect was 
begun in 1928 and continued through 1929. One of the years of ex
cessive damage was in 1927. In 1928 and 1929 it was somewhat less, 
particularly on cowpcas. 

Because of the rather intimate relation of the problems in
volved with this insect and problems of the Mexican bean beetle, 
an introduction to this study was made in South Carolina Experi
ment Station Bulletin 258. The injury of the bean leaf beetle is 
often confused with that of the Mexican bean beetle. 'l'hese insects 
are confused not only on beans where the bean leaf beetle does the 
maximum amount of injury and has become relatively unimportant 
before the Mexican bean beetle appears, but also on cowpeas, where 
it is an important later season pest, and on soybeans, where the 
greatest number of bean leaf beetle larvae has been found on the 
roots . 

The biological studies of the bean leaf beetle are being sum
marized now and will appear in a forthcoming publication. 
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The Pigeon Fly 

One of the newest problems to demand investigation is that of 
a parasitic fly of domestic pigeons. This fly, called Lynchia maura 
Bigot, sucks the blood from squabs and adult pigeons. The num
bers of the parasite become so great in the warm months that the 
insect is a real menace in many pigeon plants. 

The life history of the insect is unusual in that recently form
ed pupae, instead of eggs, are laid, the incubation of the eggs and 
larval development taking place in the female flies. Pupae are most 
commonly found in the nests. When adults emerge from the pupae, 
they may crawl directly on to squabs or adult pigeons in the nest, 
or, if no bird is near, they will fly directly to one when it is seen. 

One of the most effective measures in holding this pest in check 
is the frequent cleaning of pens and nests utilizing the debris in such 
a way that flies, emerging from pupae carried along, will not be able 
to get back to the pigeons. In laboratory tests dilutions of carbolic 
acid and cresol have been effective in killing pupae. Other ma
terials are being tested as rapidly as conditions permit. 

Deciduous Fruit Insects 

Preliminary steps arc being made towards instituting a portion 
of our research work on deciduous fruit insects. There has been 
some demand for investigntions of this kind for sometime, but 
other projects of much greater economic importance have consumed 
nearly all of the time of the research workers as well as all the 
money for equipment. 

When the spray residue problem was so critical, this station 
cooperated with the other state experiment stations and the Bureau 
of Entomology of the U. S. Department of Agriculture in devising 
and testing new poisons. Our results have been incorporated as a 
part of cooperative reports that have been assembled from all the 
workers. 

Two new insect problems now face the fruit growers of South 
Carolina. One is the giant root borer of apple and the other is the 
oriental fruit moth. 

In investigating the fruit insects it will be necessary to have the 
cooperation of a rather large number of fruit growers in the state, 
particularly since the problem is a new one and funds for its pur
suit have not, as yet, been arranged. 

The· Giant Root Borer.-Some discussion was made in the 41st 
Annual Report of the giant root borer of apple. The insect has con
tinued to be a menace during the past season. In clearing land dur
ing the current season, larvae of this insect have been found in the 
roots of oak trees. In other states somewhat similar situations· are 
reported. Thus it seems that the giant root borer will be a menace 
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where apple orchards are located in heavily wooded areas especial
ly if any portion of that area is newly cleared. It would not seem 
advisable at this time to plant young orchards in newly cleared 
land especially where, oak has been growing. Since the larval de
velopment of these insects probably occupies several years, it would 
be advisable to leave that sort of land in some other crop for at 
least three years. Tests of the above suggestions have not, as yet, 
been made but are offered to growers at this time on a basis of 
what is known about life histories that are similar to that of the 
giant root borer. 

The Oriental Fruit Mioth.-During 1929 the oriental fruit 
moth (Laspeyresia molesta Busck) became a real detrimental factor 
in peach production in South Carolina for the first time. Peach or
chards in nearly all sections of the state were examined and the 
pest was found causing loss to growers in every case. 

The oriental fruit moth injures the young growing twigs early 
in the season and then bores into the fruit after it appears. The 
chief host of this insect in South Carolina is peach but apple is also 
attacked. 

In one orchard near Greenville, it is known that the oriental 
fruit moth prevented the sale of 18.1 percent of the fruit. Many · 
other cases could be added but this one illustrates the general sit
uation in the most heavily infested territory. The average loss has 
been estimated at about 12 percent of the crop. 

In the studies this year it was found that an egg parasite, 
Trichogramma minutum Riley, was very active in checking the 
pest, particularly late in the season. In certain states Maierocentrus 
amcylivora Roh. is a very effective parasite of the larval stages, but 
this insect was not found in any of the collections made in South 
Carolina. From the present known distribution of the insect it 
would not be expected in this state, as its native habitat seems to 
be a small section in the area of New Jersey and Maryland. One 
of the tasks of this station will be the bringing in and establishing 
of the parasite during the next growing season with the coopera
tion of the fruit growers and the Fruit Growers' Association. 

Poison control of the oriental fruit moth is not very satis
factory. Experimental workers in states where the pest has been 
destructive for a long time have found that heavy and frequent 
sprays of hydrated lime are of considerable value. 

Since a circular on this insect will be issued early in 1930, 
other phases of the problem will be left for that publication. 

Corn Weevil-Com Earworm Studies 

The study in progress on the corn weevil (S. oryza) and asso
ciated insects was continued through 1928 and interesting data ob-
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tained. Careful examination of 750 ears of corn, including 50 ears 
of each variety planted in the corn variety experiments at Flor
ence, as soon after ha vesting as possible, showed very high infesta
tion and damage, 97.3 percent of the ears having been entered by 
the corn earworm, and 79 percent having shown damage from this 
insect. Earworm damage in itself, however, is of little importance, 
comparatively, since usually it includes only a few small tip grains. 
More importance attaches to the entrance into and exit from an 
ear by the earworm, since it is through the holes thus made that 
other serious pests gain entrance. The examination revealed 57.46 
percent of the ears infested by the pink corn worm, 33 percent by 
the corn weevil, 27.33 percent by the Angoumois grain moth, and 
51.73 percent by flour beetles. 

A summary of the percentages of ears infested in relation to 
the length of the tip extension of the shuck is given below. 

Insect Tip extension in inches 

0-1 I H-2! I 3-6 

Corn earworm -------------1 81.02 I 81.64 I 76.58 
Pink corn worm -----------1 73.84 I 53.51 I 47.15 

W eeYils --------------------! 48.71 I 33.59 I 22.40 

Angoumois ----------------1 32.82 I 30.85 I 21.07 

Flour beetle ---------------1 53.84 I 58.98 I 44.14 

The summary shows that insect infestation decreases with an 
increase in shuck extension. If the earworm percentages could be 
controlled, the length of the shuck would undoubtedly be more of 
a factor in control, but when the earworm percentages are exceed
ingly high, a long shuck is of little real value. 

In June 1929, an examination of corn harvested in October, 
1928, and stored in the shuck over winter demonstrated little more 
than the extent of damage to be expected when the earworm iR 
not controlied. Of 475 ears of corn selected for tight close-fitting 
shucks with tip extensions upward of a 2-inch minimum length, 
449, or 94.7 percent, had been entered by the earworrri, and of 
these 372, or 82.8 percent, were infested by the weevil. Needless to 
say, most of those infested had been reduced to flour and meal. This 
phase of the study was planned to check on the value of a long 
shuck, but the high earworm percentages nullified the study. 

All varieties were found to have averaged longer tip extensions 
in 1928 than in 1925 when similar data was taken. 

Varietal differences in the percentages of infestation by the 
corn weevil were marked. Brunson gave the least infestation, close
ly followed by Coker 's Ellis on two years' data. Coker 's Ellis was 
lowest in 1928 with 16 percent, Josey second with 20 percent, and 
Brunson third with 22 percent. Varietal differences do not correlate 

• 
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with length of shuck. A table showing the summary of this part 
of the study for 1928 follows : 

Tip extension 
of shuck in 

inches 

Percent ears infested by 

V,det12:, '°'" • / § ~ I ·~ [ j 
~ 11 /n-, /:.~, I 13 H 111 J 

34 1 38 28 1 Coker's Ellis _______________ / 16 76 I 70 I 26 I 52 

~: I 18 J1 1 t~%o~--===================I ~g ~g ~~ I fg ~~ 
24 I 32 44 1 Goodman Prolific ----------1 24 80 48 26 46 
26 I 26 48 A. C. Garrick --------------1 24 82 56 I 22 44 
26 I 32 42 B. D. Garrick --------------1 26 80 54 I 14 48 
14 32 54 I Weekly's Prolific -----------1 26 64 56 I 22 40 
30 I 32 38 I Coker's Williamson --------1 28 1 74 68 32 36 
20 I 30 SO Coker's Garrick ------------/ 32 82 40 I 36 38 
22 1 40 38 I Pee Dee No. S _ 36 70 [ 54 34 68 
38 28 34 1 Latham Big Ear -----------1 38 74 I 46 32 40 
18 I 34 1 48 Hastings' ------------------1 46 90 j 52 24 44 
18 28 54 Chappel's Garrick ----------1 50 78 46 30 I 30 
18 I 54 28 / Douthit's Prolific ----------1 54 82 I 80 36 78 

_4_2-'--1 _3_6--'-l _22----'-_S_t_ei_n_h_eimer's Marlboro ----1 54 ! 86 I 64 I 44 I 72 

Larger Corn Stalk Borer 

The life history of the larger or southern corn stalk borer (D. 
zeacollela Dyar) has been checked through the past summer in the 
field and in the laboratory at the Pee Dee Station at Florence. The 
study brought to light a partial third generation which has not 
been reported previously. This was suspected by Professor Com
stock in his report of 1880, in which he said, "vVe have every rea
son to believe that there are three generations and possibly more", 
but contradicted by Mr. G. G. Ainslie in :B~armers' Bulletin 1025 
(Feb. 1919), "There is no evidence that there are ever more than 
two generations a year". 

Three p~riods of adult emergence were observed this year at 
Florence. The first emergence occurred in late May, very little 
data being taken on the emergence and the following oviposition 
period. The last overwintering individual under observation trans
formed to an adult May 26 . Larval cages were started at this time 
with first instar larvae found in the field and carried through to 
pupation June 21 to July 22. The second emergence of adults was 
observed from ,Tune 30 to July 27. Eggs obtained from adults of this 
brood produced larvae which pupated August 8 to September 6, 
13 percent (6 of 46) failing to pupate and assuming t_he character-
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istics of overwintering larvae. The third emergence took place from 
August 18 to September 13. Field conditions paralleled those ob
served in the laboratory. 

No data was obtained on the length of the pupal stage of over
wintering larvae. The 42 pupae observed in June-July required an 
average pupal period of 10.71 days. Pupation in Golden Bantam 
sweet corn at this time was found to take place low in the stalks, 
55 percent of 233 larvae pupating within 3 inches of the surface 
of the ground and only one percent more than 12 inches above the 
ground. The pupal period of 39 pupae in August-September was 
10.64 days. 

Oviposition records obtained in July averaged 390.7 eggs per 
female in 34 cages. Seventeen cages in August-September aver
aged 346.3 eggs per female. The maximum number recorded was 
623 with two other cages producing 600 eggs each. It is interest
ing to compare these figures with published data: Average for 
North Carolina 198, maximum 283; Virginia, maximum 411; and 
South Carolina 1928-average 360, maximum 466. This wide varia
tion can be accounted for, presumably, partly by the observation 
that adults reared from the egg under laboratory conditions are much 
less prolific than adults from pupae obtained in the field. Our cages 
unfortunately were mixed, females from field pupae and reared 
pupae being used in the cages. 

An interesting discovery was the finding of a very pleasing 
odor in the breeding cages. This odor was quite strong in several 
cages and elusive in others. Nearly every one of the dozen or more 
people who tried to place it named a different flower, but it seemed 
near honeysuckle or lily-of-the-valley. About the only point which 
all observers seemed to agree upon was that the odor was exceed
ingly pleasant. No data were obtained this season which might 
give proof, but it would seem likely that the odor acts as the at
tractant in bringing the sexes together in the field. Should further 
investigation reveal this to be true, it might lead to something of 
value in developing a trap method of control. 

Infestation counts ranged upward to 81 percent of stalks in 
sweet corn. The Florence corn variety test plots at present show 
43 percent of the stalks infested, with the borer population 640 per 
1000 stalks. 

Damage by this insect was found in 46 localities in 27 counties 
during the year. 

A study was undertaken to determine the extent to which in
festation by the larger corn stalk borer reduces thr yield. In this 
study 1492 stalks from the same field were examined in October,
of these, 456 stalks showed injury but did not contain living borers; 
126 stalks were not infested; while the remaining 910 stalks were 
all infested, containing a total of 1306 borers. 
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This gives an average of 61 percent of all stalks to contain liv
ing borers, and a population of 875 borers per 1000 stalks. 

The 126 uninfested stalks yielded 65} pounds of shelled corn, 
while the 910 infested stalks yielded 317{ pounds of shelled corn. 
This gives a computedi yield as follows: 

1000 uninfested stalks ___________ 519.84 lbs. shelled corn 
1000 infested stalks _____________ 348.90 lbs. shelled corn 

Loss ----------------------- 170.94 lbs. or 32.88% 

Corn Billbugs 

Since the publication of Bulletin 257 on the maize billbug, four 
new localities in Darlington, Chesterfield and Marlboro counties 
have been added to the records on this pest. 

The other corn billbug causing severe damage, C. callosus, 
proved very destructive in Florence County this year, several corn 
fields observed being completely destroyed. Life history studies 
on this insect were made during the summer. .Forty-three of 103 
larval cages ,vere successfully carried through. Data obtained 
show that this species requires less time for its various stages than 
the maize billbug. 

Fall Army Worm 

The fall army worm (Laphygma frugiperda) caused wide
spread and severe injury to late corn. The insect did not take on 
the army worm characteristics but damage to stalks and ears was 
none the less severe. The worms attacked all parts of the ear, 

Figure 24.-lnjury to corn by fall army worm, Florence, S. C., 1929. 
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causing injury similar to that of the corn earworm, . but of a more 
extensive type. The leaves were shredded or completely devoured 
and ragged holes eaten into all parts of the stalk. A great many of 
the worms entered the stalk and tunneled in the pith inside. Fre
quently young larvae attacked the tasse1 causing it to break over, 
giving an injury similar to that very frequently produced by the 
European corn borer. 

Lesser Corn Stalk Borer 
The lesser corn stalk borer (Elasmopalpus lignosellus Zellar) 

caused considerable damage to corn this year. Eighteen localities 
in 16 counties were listed which showed injury to corn from this in
sect. Fields in four localities were so heavily infested that they lost 
most of the stalks. 

Miscellaneous 
A giant bark-feeding aphid caused injury to pecans at Flor

ence. Limbs up to lf inches in diameter were killed by these in
sects-very likely the "giant hickory aphids". 

Leaf-cutting ants at Pontiac completely defoliated many small 
peach trees in young orchards at the Pontiac Station near Colum
bia. 

Toma.to Fruit Worm (Corn Ear Worm) 

During the year tests were made of the following for control 
of this insect on tomatoes: 

Dust: Calcium arsenate I lb., mixed with lime 4 lbs. 
Dust: Calcium arsenate 1 lb., sulphur 1 lb., and lime 4 lbs. 
Spray: Standard poisoned Bordeaux mixture. 

Adjacent to the plants under each of these treatments were 
plants which were not treated to control the worms. The fruits 
from each lot of plants were counted (at each picking) and each 
classified as "sound", or affected with "worms", or "rot". In 
total, 2,978 fruits were thus classified. 

While this insect is very common every year and does a meas
urable amount of injury to tomatoes, our observations over several 
years suggest that the ears of corn are its preferred food,-it is al
ways more plentiful in nearby corn than in tomatoes, and this ac
cords with the frequent suggestion that ~orn may be used as a trap
crop to protect tomatoes. 

To the present, the plants sprayed with poisoned Bordeaux 
mixture have had the smallest percentage of wormy tomato fruits. 
The plants treated with the two dust preparations stand nearly 
equal in percentage of wormy fruits, while the untreated check 
plants have more wormy fruits than the others. 
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An egg-parasite (Trichogramma) appears to be regularly a 
helpful factor in limiting the increase of the insect. 

Faunal Survey 

As a background for work in research, in extension, and in col
lege teaching, this division has for several years been cataloguing 
the animal species which we can determine to exist in the state, not
ing in connection with each species the localities in the state which 
it inhabits and the seasons or dates in the year when it is in evi
dence. This involves the making and assembling of many brief 
records and notes, and a convenient card catalogue sys~em is used. 

From what is known in other states and from the progress 
which we have made thus far, it seems probable that a complete list 
of our fauna would show about 12,000 species, of which about 10.-
000 would be insects and about 2,000 would be the number of all 
other animals. If this high proportion for the insects be surprising, 
it may be remarked that these figures give merely one hint of th<~ 
many enlightening facts which this study is intended to elucidate. 
However, the number of kinds is merely one angle of the study.
we consider that the study of the distribution and seasons of activ
ity of the whole mass of species gives even more food for thought 
and assists in many ways in understanding a variety of events and 
problems. 

As the insects comprise the greater part of this task, and as 
our station projects are concerned with insects, we would say that 
during 1929 to date (Nov. 14), 221 species of insects have been 
added to our state list, bringing the total now listed to 2,183 species. 
This is merely a good start,-many large groups of high economic 
importance are as yet virtually untouched. 

RESEARCH IN HOME ECONOMICS 

In selecting problems for research work in home cconon'lics 
careful consideration was given to economic and living conditions 
in the rural sections of South Carolina and projects were decided 
upon that seemed to offer opportunity for securing facts that might 
help to improve conditions surrounding life on the farm and give 
our people information which will enable them to lead a more satis
factory existence in the open country. The only way to make im
provement is to find and face the facts and from these devise pla1is 
for making conditions better. 

'l'hc educational, social, recreational, and religious activities 
of our rural people have been studied in four widely separaU!d 
counties and much information secured as to the influence of these 
on rural life. The influence of food habits on the health and de
velopment of rural children has been studied in four counties '.in 



FORTY-SECOND ANNUAL REPORT 71 

different sections of the state. The individual and family records 
have been completed in both of these studies. The social study of 
the activities and interests of rural people involves so many differ
ent activities and relationships that it has taken a large amount of 
time to analyze and work up the large number of records secured, 
but this is going forward rapidly now and the results will be· pub
lished at an early date. ~he results of the study of the children of 
pre-school age in rural sections of South Carolina have been pub
lished as Experiment Station Bulletin 260. Some of the conclus
ions reached from this study follow : 

Low economic status is found to be accompanied by inadequate 
diet and poor housing. Improved economic status usually, though 
not always, means better food, it invariably means improved hous
ing in the areas studied. 

The relationship of fresh air and sunshine to health is not well 
understood. 

The fairly even distribution of foods between breakfast, dinner, 
and supper which is desirable for young children is not generally 
observed for the 541 studied. Inadequate breakfasts were most prev
alent in the homes of low income. 

The omission of an especially prepared and fairly adequate 
mid-day meal, and the over-emphasis of supper-unwise for little 
children-are both more frequent in the homes of low income. 

System~tic midcmorning and mid-afternoon milk or light feed
ing or very young or delicate children is not usual. 

Frequently the mothers of the very little children did not give 
them their meals separately nor did they systematically teach the 
eating of new foods desirable for the children. 

Only nine percent of the white and two percent of the negro 
children were receiving A grade diets (90-100) and only 16 percent 
of the whites and three percent of the negroes were getting B grade 
diets (80-89). The remainder were getting questionable (60-79), 
inadequate ( 40-59), or totally inadequate (1-39) diets. 

The children one and two years of age are not as adequately 
fed as are those three, four, and five years old. 

The findings 0£ this study make evident a lack of knowledge 
by the parents of what is needed to meet the food requirements of 
their children. The housewives plan the meals from the point of 
view of the tastes of the adult members of the family-usually to 
satisfy the food likings of the males. In many homes the children 
studied eat everything on the table after the twelfth month, some
times earlier. 

Milk production and consumption are inadequate in the areas 
studied. 

Very few of the families studied had year-round vegetable 
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gardens. In December, January, and February the diets in most of 
the homes visited were deficient in green vegetables. 

Many fruits and vegetables which could easily have been 
grown in the counties studied were neither grown nor used. 

Some of the families raising inadequate quantities of fruits and 
vegetables could have purchased them. The importance of these 
foods in the diets is not generally recognized. Many parents make 
no wise and continuous effort to teach their children to eat vege
tables: 

Fruits are but little grown by those who rent or share-crop. 
The place of uncooked fruit juices and cooked fruit in the diet 

was not taken seriously by most of the mothers. Fruit was deemed 
an extra and not an integral part of the diet by the majority of 
parents interviewed. 

The relative food values of the breakfast cereals were not 
known and methods of cooking were not generally adequate. 

The low average scores to which the childi·en studied were 
entitled for their consumption of milk, eggs, vegetables, potatoes, 
fruits, cereals, and bread is proof of grave dietary defects. 

The relationship existing between adequate diet and health is 
underestimated. 

Dissemination of knowledge concerning the vitamins is needed. 
A definite relationship between the intelligence of the mother 

and the place of the essential foods in the diet of the child was 
found to exist. 

'l'he physical examination found only 60.6 percent of the white 
and 49 percent of the negro children to be of normal weight. 

The relationship between low nutrition and grade of diet was 
founa to be fairly constant particularly as regards the white child
ren studied. 

Education in diet and hygiene through the public schools is 
highly desirable. It frequently influences adult and pre-school pro
cedure also. 

Health and nutrition education are vital needs for all high 
school and colleges students, with methods courses in these subjects 
for intending teachers. 

Life in the villages and open country offers the beauty and 
solace of wide spaces, and opportunity for economic independence 
in a calling independently pursued. The abilities of rural persons 
who have a capactiy for social economic leadership are more likely 
to meet with quick and certain recognition than are accorded like 
gifts possessed by residents of cities. To these assets the types of 
educational opportunity should be added which will make rural 
life keep pace with urban life especially in the matter of conserva
tion of child health and life. 
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EXPERIMENTS WITH FRUITS AND VEGET'ABLES 

During the past year, extraordinary interest has developed in 
horticultural crops in South Carolina, because of the discovery of 
a relatively large amount of iodine in our fruits and vegetables. 
This interest is centered chiefly in the vegetable crops. The new 
possibilities offered in the growing of vegetables, both for canning 
and for shipment in the fresh condition, seem likely to result in a. 
rather large expansion of this industry. 

There seems no reason why South Carolina should not take ad
vantage of this interest in her products and grow more of them 
profitably. To do so, however, the crops must be grown efficiently 
and economically. Although our trucking industry is well develop
ed in the lower counties, there are many fertilizer and rotation 
problems and . cultural practices which have not been worked out. 
Neither efficiency in production nor quality of the products grown 
is as high as it should be. Many growers, inexperienced in vege
table production, but basing their intentions on iodine content, are 
already contemplating the growing of truck crops. These are seek
ing advice that can not be given satisfactorily because little ac
curate information is at hand. With the constantly increasing com
petition in vegetable production, this industry deserves and needs 
the benefit of a great deal of research work if it is to maintain its 
rightful importance. 

In considering the growing of vegetables for canning, it should 
be borne in mind that the prices received by the grower for canning 
crops are always comparatively low. In order to make a profit, 
yields must be large and cost of production reasonable. Also, if the 
cannery is to compete with others on a quality basis, as it must, 
quality products must be delivered by the growers. It can not 
pack quality goods with inferior raw material. In other words, a 
large volume of superior products is necessary to both grower and 
canner. The Division of Horticulture should be in a- position to ad
vise growers fully as to the cultural practices which can be depend
ed upon to give the largest yields of high quality products at low 
cost. This can not be done with our present meagre knowledge of 
many of the factors which affect the growing of vegetable crops 
in this state. 

While the vegetable crops in South Carolina have greater an
nual value than the fruit crops, the latter can not be neglected in 
the research program. There is increasing interest, particularly in 
the Piedmont, in the growing of apples, peaches, and some of the 
small fruits. Here the chief problems concerning the planting of 
the right varieties, the proper use of fertilizers, and insect and dis
ease control. In the Sand Hills, the peach · growers are facing a 
number of problems such as winter-killing, soil fertility and man-
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agement, and destructive insects and diseases, which will require 
much investigatfonal work to solve. A new project with peaches 
at the Sand Hills Station has already been inaugurated to secure 
data relating to some of these problems. The growing of grapes in 
the Sand Hills region offers attractive possibilities which should be 
thoroughly investigated as soon as circumstances permit. 

Jf any marked increase in the production of horticultural crops 
occurs, the need for more research work particularly with vege
tables will become acute, since other problems, in addition to those 
already existing, are certain to present themselves. It is hoped 
that measures will be taken to provide greater facilities for re
search to meet these problems. While the Division of Horticulture 
is making progress in its research program, the great diversity of 
horticultural crops, together with the general dearth of experi
mental data covering the culture of these crops in this region, em
phasizes the need for more work of this kind than can be accom
plished under present conditions. 

Following is a brief report of the progress made during the 
year with the different projects. 

Apple Pollination Studies 

This work was started in 1927 in order to determine what var
ieties of apples are self-fruitful under South Carblina conditions, 
and where self-unfruitful, what other varieties are satisfactory pol
lenizers. During the past year the pollination tests were conducted 
in the college orchard arid in two commercial orchards near Wal~ 
halla. Although many phases of t,he problem remain unsolved, a 
brief statement of some of the results having practical importance 
follows. 

Of the eight varieties of apples tested-(Delicious, Wines'ap, 
Stayman, Yates, Ben Davis, Rome, Golden Delicious, and Early 
Harvest) none -was sufficiently self-fruitful in 1929 to set a norriiaJ 
crop of fruit. Rome, Early Harvest, and Ben Davis were partly 
self-fruitful but did not set as satisfactory a crop with their own 
pollen as in 1928. Delicious, Stayman, Winesap, Yates, and Gold~ 
en Delicious failed to set fruit with their own pollen. Delicious and 
Golden Delicious pollen was effective when applied to most of the 
other varieties. The pollen of the Stayman failed to germinate in 
a 12 percent cane-sugar solution, and was ineffective as a pollenizer. 
The 'Winesap and Yates pollen germi11ated satisfactorily, bt1t these 
varieties gave poor results when used as pollenizers. · 

Delicious pollen held four days (until the Winesap was in 
bloom) under ordinary room conditions gave doubtful results when 
used on Winesap. Beh Davis and Early Harvest proved interfruit
fu:l, and their pollen gave a normal set when applied to Winesap, 
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Stayman, Yates, Delicious, and Golden Delicious. Rome Beauty 
bloomed too late in 1929 to serve as a pollenizer for other varieties 
with the exception of Winesap. 

The seed content of fruits picked at harvest seemed to be a 
good index of the value of the pollenizer used. For example, the 
average number of seeds in mature fruits of Early Harvest, when 
different pollens were used, was as indicated below. This variety, 
as has been stated, did not set a satisfactory crop with its own pol
len this year. 

Pollen used 

Own 
Delicious 
Ben Davis 
Open pollinated 

No. seed per fruit 

3.5 
8.6 
9.4 
9.8 

The results this season confirm those obtained previously ex
cept that a higher degree of self-fruitfulness was indicated for 
Rome and Early Harvest in the other years; also Delicious may not 
be as effective a pollenizer for Winesap as earlier data seemed to 
show. 

Further studies involving the cytology and morphology of the 
fruit-buds, flowers, and root-tips of young seedlings from known 
crosses are being conducted in an effort to explain the causes of 
self- and cross-sterility. 

~ ; 

Peach Fertilizer Experiments 

'For several reasons the cooperative experiments coµducted for 
a number of years by the Division of Horticulture in two commer
cial peach orchards are being discontinued, and our efforts along 
this line have been diverted to the new peach fertilizer project 
started this year at the Sand Hills Station. A 20-acre orchard 
planted last spring to Elberta peaches is to be devoted to this pur
pose.' The plan of the work involves a number of fertilizer and 
cover crop treatments with the plots in triplicate. The soil in this 
orchard, being pra_ctically pure ~and; seems to offer very desirable 
conditions for a study of the nutrition of peach trees. It is· plan~ed 
to make soil moisture and nitrate determinations at suitable inter-

~ vals along with tree measurements and yield records. Attention 
will also be given to the problem of winter-killing as related to or
chard practices. , 

Fruit Variety Tests 

The past season was very favorable for fruit crops, and most 
trees and vines of bearing age produced large yields. Much ad
ditional information was obtained from the many peach and grape 
varieties now on test both as to character and quality of fruit and 
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phenological records. A number of new early varieties of peaches 
continued to give promise of becoming valuable additions to the 
orchards of this state, having better flavor and more attractive ap
pearance than many of those now grown. 

Several sweet cherry varieties bore a small crop, but most of 
our sour and sweet cherry and apple varieties, as well as our plum 
and pecan varieties, have not reached bearing age. A test of rasp
berry varieties consisting of 11 varieties was planted which includ
ed several that are said to be very resistant to mosaic. The Van 
Fleet raspberry, which we have been growing for a number of 
years, has been bearing good crops of medium-sized, fair quality 
berries each year. This variety, however, shatters badly unless 
·picked as soon as ripe. 

The Klondyke, Missionary, Big Late, and Big Wonder var
ieties of strawberries have made better growth and produced larger 
crops during seasons of light rainfall than the other 36 varieties 
tested. All plants of a number of varieties died duriniz the dry 
weather. 

Fertilizer Experiments with Asparagus 
The experiments at Clemson College in a sandy river bottom 

soil and a cooperative test with B. R. Gantt at Monetta in a deep 
sandy soil gave results similar to those reported last year. 

At Clemson College, one ton per acre of a 7-5-5, applied after 
cutting, has given best results. Potash seems to be increasing in 
importance in this soil, for the yield on plots where 5 percent potash 
was applied was considerably greater the past year than in pre
vious years as compared with plots which received no potash. 

At Monetta the past season li tons of a 7-5-5 gave the largest 
profitable yield. During the year many heavy rains occurred in 
this section and in the deep sand in which this experiment is plant
ed, considerable amounts of nitrogen were no doubt leached out of 
the soil, thus accounting for the better results secured by the larger 
application. Last year, one ton of the fertilizer gave the most 
profitable yield. 

A rather comprehensive asparagus fertilizer test was started 
at the Sand Hills Station last spring, two acres being planted to 
selected crowns. It is planned to give the entire planting the same 
fertilizer treatment until cutting is begun (spring of 1931), after 
which some 25 to 30 different treatments will be carried out on 
triplicate plots. 

Fertilizer Experiments with Irish Potatoes 
As in previous years, this experiment was conducted at Clem

son College and Summerville. At Florence the stand obtained was 
poor and no data were recorded. 
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At Clemson College where the soil used is a sandy river bottom 
seldom subject to overflow, the potato plots were flooded for a 
two-day period in August, 1928. The results secured the past sea
son were almost the same as those reported last year for the pre
ceding six-year trial. Five percent nitrogen, seven percent super
phosphate and five percent potash seemed to give sufficient plant 
food for most profitable yields. 

In regard to the amount of fertilizer applied, lt tons per acre 
of 7-5-5 gave the largest yield, amounting to 102.6 barrels per 
acre. A one-ton application produced 85.2 barrels, while plots to 
which no fertilizer was applied produced 17.4 barrels per acre. No 
doubt the :flooding of these plots, together with the many heavy 
rains which occurred during the year, leached much of the nitrogen 
from the soil so that relatively better results than usual were se
cured from the larger applications. 

At the Summerville station seven percent nitrogen, five percent 
superphosphate and seven percent potash gave best results. Here, 
a 7-5-5 fertilizer applied at the rate of 11 tons per acre produced 
59.3 barrels per acre, while a one-ton application of the same 
formula yielded 51.7 barrels. The no-fertilizer plot produced only 
13.5 barrels. 

As previously reported, the best formula at the Florence Sta
tion seems to be three percent nitrogen, five percent superphosphate 
and five percent potash. 

Comparison of Certified Irish Cobbler Seed Potatoes from 
Different Sources 

For the past eight years we have been comparing certified 
Irish Cobbler seed potatoes from four to nine different sources each 
year. Seed from Prince Edward Island, Maine, Vermont, New 
York, Kentucky, North Carolina, Michigan, Wisconsin, Minnesota, 
and South Dakota has been planted, together with second crop seed 
from Virginia which was not certified but was only one crop re
moved from certified seed. These tests were conducted at Clemson 
College, Summerville, and Florence. Seed was obtained from the 
same growers in the different states most of the years during this 
test, and part of ·the same lot of seed from each source was used 
at each of the three stations. 

The results of the test, after statistical analysis, seem to justify 
the following conclusions at the different stations: 

Clemson College.-Seed from all the different sources is. of 
practically equal value. Maine, New York, and Michigan seed show 
a slight tendency toward superiority, while Virginia second-crop 
seed and seed from Kentucky have given somewhat poorer results 
than those from the other sources. None of the differences in yield 
are, however, definitely significant. 
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Swnmerville.-The yields at this station have been somewhat 
lower than elsewhere, probably largely because of the poorer soil. 
Wisconsin and Michigan seed have given an average yield of from 
3 to 15 barrels per acre more than the seed from other sources. 
These differences in yield are statistically significant, however, only 
as regards Maine and Kentucky seed. On the whole, seed from one 
source appears to be about. as satisfactory as that from any other 
source. This seems particularly true if the yields for the last three 
or four years are considered. 

Flor ence.- Seed from the different sources have given yields so 
nearly alike at this station that all the strains used must be con
sidered to have equal yielding power. 

Fruitfulness in Bush Lima. Beans 

It is a common complaint among gardeners that the large-seeded 
bush Lima beans will not ordinarily bear enough pods under South 
Carolina conditions to justify planting them. A new project has 
been started to determine the factors responsible for this behavior. 
The preliminary work the past season included a small fertilizer 
test, a comparison of inoculated with uninoculated seed, yield tests 
of several varieties of bush Limas, and the growing of a consider
able number of pot cultures in the greenhouse for the purpose of 
studying the nutrient requirements of the plants under controlled 
conditions. 

In the fertilizer test three treatments only were used, with 
plots in triplicate. Under the conditions of the experiment 1200 
pounds of an 8-4-4 fertilizer gave the best results. The yields pro
duced by the different treatments were as follows: 

Fertilizer per acre 

8-4-4, 1200 lbs. 
8-4-4 2400 " 
8-4-8: 1200 " 

16-4-4, 1200 " 

Yield of pods per acre 

3160.7 lbs. 
3082.3 " 
2808.7 " 
2805.3 " 

The field test with inoculated seed indicated some advantage in 
favor of the treated seed. The data from the variety test and from 
the very preliminary work in the greenhouse are only suggestive. 
The work on this problem will be expanded next season to include 
a number of additional treatments. Studies of floral development 
and behavior already started will be continued. 

Effect of Var iability of Certain Seedlings When Used as Stocks 
for Peaches 

It is well known that peach seedlings and the trees resulting 
from the budding of these Rerdlings vary greatly in the nursery. To 
what extent this variability continues under orchard conditions is 
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not known. If positive information can be obtained concerning 
this problem it will help to reduce one source of error in field trials 
with peaches. 

With this purpose in view, a project was inaugurated and some 
preliminary work done the past year. Peach seeds, such as are used 
by nurserymen, and seeds of certain named varieties will be used 
from which to grow the seedlings. Weights and measurements of 
the seedlings will be made from time to time, and a number of 
them, after budding with Elberta will be set in an orchard for con
tinued study through three or four years of fruiting. 

Figure 25.-Size of seed affects the growth of peach seedlings. Typical 
plants from seed of different weights. (1) i-H grams; (2) 
U-2 grams; (3) 2-3 grams; (4) 3-4 grams; (5) 4-5 grams: 
(6) 5-6 grams; (7) 6-7 grams; (8) ungraded. 

Some preliminary work indicates that the weight of the seed 
is one indication as to what size seedling may be expected. Con
siderable difference was also observed in the percent of germination 
of seeds of different weights. Seedlings measured for length of 
growth last June just before budding showed a difference of 12 
inches in height between the seedlings making the shortest and the 
longest growth. The smallest seeds, which weighed ! to li grams, 
produced seedlings averaging 21.3 inches in height; the largest, 
weighing 6 to 7 grams, 30 inches in height, while ungraded seeds 
produced seedlings averaging 23.7 inches in height. 
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Miscellaneous Experiments 

Tests of Plant Containers.- A considerable variety of pots and 
other containers is being used at present by both commercial and 
amateur gardeners in the growing of plants for transplanting. There 
have been complaints that poor, stunted plants result when some 
of these devices are used. To determine the causes responsible for 
this behavior, tomato plants were grown in several types of con
tainers. It was found that all the types of paper, peat, fiber, and 
wood containers used in the experiment produced plants inferior 
to those grown in ordinary clay pots. This was particularly true 
of the paper pots and dirt bands. In some of these the plants grown 
were practically worthless. 

Figure 26.-The kind of container used affects the growth of tomato plants. 
Left to right: red paper pot, peat, clay, asphalt paper, tin can. 
Same amount of soil in each case. 

" 

Figure 27.-Small application of nitrogen overcomes depressing effect of 
certain containers. Two plants each in peat, red paper, and 
asphalt paper pots. In each pair the left plant was untreated. 
while the right had a small application of nitrogen. Plants all 
potted at same time. 

While this behavior has been ascribed to the acid reaction of 
some of the containers, to fungi growing on the containers, and to 
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improper handling, the results of this test indicate that nitrogen is 
the chief limiting factor. In decomposing the paper pots and other 
containers, the bacteria draw upon the soil nitrogen for their needs, 
causing the plants to suffer. Plants perfectly normal in all respects 
can be grown in any of the containers by applying small amounts 
of nitrogen in readily available form. 

Carrot Variety Test.-During the past season 76 varieties and 
strains of American table carrots were grown to provide material 
for careful variety descriptions. American seedsmen list 30 or more 
varieties of this vegetable, but our test indicates that many of them 
are very similar, if not identical, and that six or seven types will 
include all of them. The Chantenay variety seems to furnish the 
most desirable and best bred strains for commercial production or 
home use. Nantes ( or Coreless) is also an excellent variety for 
home use. Long Orange and St. Valery do not seem to be desirable 
varieties for South Carolina conditions. 

Figure 28.-The best varieties of carrots for South Carolina. Left to right: 
Chantenay, Danvers, Nantes (Careless), Oxheart. 

Cabbage Strain Test.-In cooperation with the Office of Horti
cultural Crops and Diseases of the United States Department of 
Agriculture, a test was made last spring of nine strains of early 
cabbage. Detailed measurements a.nd other data were secured from 
50 individual heads in each of the four best strains. This work will 
be continued in 1930. 

Mulch Paper Tr:i.al.-A trial of two types of mulch paper was 
made during the past season. While conditions beyond our control 
rendered the results unreliable, there was a noticeably larger yield 
and earlier maturity where the paper was used. Whether the use 
of such paper is profitable under South Carolina conditions remains 
to be .determined. Some interesting results have been obtained in 
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using the paper to facilitate seed germination. Under certain con
ditions germination is quicker and a better stand is secured where 
the paper is used. In other cases the reverse may be true. 

EXPERIMENTS WITH POULT'RY 

The work with poultry has continued for the most part along 
the same lines as of the previous year. Further data have been se
cured on the cost of egg production, on the cost of raising pullets, 
and on hatching· dates for White Leghorn pullets. Feeding trials 
in the use of cottonseed meal as a protein supplement and ground 
barley as a substitute for ground yellow corn in mash mixtures 
have been continued. Further studies in the preservation of eggs 
have been made. The value of cod-liver oil in laying mashes has 
been studied. A trial with bone meal as a supplement to a laying 
mash containing 20 percent meat scraps has been compl~ted. 

Production Costs 

Studies on the feed cost of egg production with both White 
Leghorns and heavy breeds showed the following results: 

White Leghorns (hens and pullets) ____ 14.1 cts. per doz. 
Barred P lymouth :Rocks (pullets) ______ 16.0 " " " 
Rhode Island Reds (pullets) ___________ 17.0 " " " 

The results were obtained on simple mash and grain mixtures. 
The average yearly egg production of the flocks included in this 
study was 184.7 eggs for the White Leghorns, 161 for the Barred 
Plymouth Rocks, and 154.8 for the Rhode Island Reds. 

Produc'tion costs of rearing pullets except labor were practical
ly the same as reported last year. Further data are being obtained 
on these costs. 

Cottonseed Meal versus Meat Scraps 

In comparing cottonseed meal plus a mineral mixture with 
meat scraps as a protein supplement for laying hens, the first year's 
results on egg production were as follows : 

Pen 1-Meat. scraps ------------- 126.9 eggs per hen 
Pen 2-1/2 meat scraps __________ 138.3 " " " 

1/ 2 cottonseed meal 
(Mineral mixture) 

Pen 3-Cottonseed meal 
(Mineral mixture) _______ 124.4 " " " 

The hatching data over a two-year period with the same supple
ments show the folowing results : 

I 
I, 
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% Fertility % Hatchability 
Pen 

1st yr. 2nd yr. 1st yr_ 2nd yr. 

Pen 1 89 96 71.9 70.1 
Pen 2 98.3 95.3 64.5 74.8 
Pen 3 97.2 94.0 28.6 39.0 

Investigations at other stations have shown that for satis
factory results a mineral mixture must be used with cottonseed 
meal. The following mineral mixture was used in this experiment. 

Raw bone meal -------------------------- 60 parts 
Calcium carbonate ----------------------- 20 parts 

( crushed oyster shell) 
Salt ------------------------------------ 20 parts 

In pen 2 this mixture was used at the rate of two percent of 
the mash and in pen 3 at the rate of four percent of the mash. 

A study of the growth rate of the chicks hatched from eggs of 
the various pens showed a slight advantage in favor of the pen 
receiving meat scraps. Pullets produced from eggs from the meat 
scraps pen also laid at a slightly earlier age. Additional data are 
being obtained on these factors_ 

From these results it is indicated that high grade cottonseed. 
meal with a mineral mixture is a satisfactory protein supplement for 
egg production. For breeding flocks it would not be advisable to 
use cottonseed meal. 

Ground Barley for Laying Hens 

One year's results showed that ground barley was a satis
factory substitute for ground yellow corn in the laying mash. Egg 
production was practically the same in both pens. Fertility and 
hatchability were equally satisfactory in both pens. In each case 
the birds were on free range and had access to succulent green feed 
throughout the test. 

Preservation of Eggs 

A modified oil coating method for preserving eggs in which the 
eggs are dipped in a heated mixture of oil and wax was tried. 
These eggs after dipping in the liquid were placed in ordinary 
cases and held at temperatures ranging from 60 to 80 degrees 
Fahrenheit. At the lower temperatures the method was quite satis
factory_ Examination of the eggs and cooking trials showed that 
the method was more satisfactory than the water glass method. 
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Cod-Liver Oil for Laying Hens 

Two percent cod-liver oil was added to the mash with both 
White Leghorn and Barred Plymouth Rock pullets from November 
1 to April 30. Egg production records were as follows: 

Variety No cod-liver oil Cod-liver oil 
White Leghorn 1Ci7.4 eggs per hen 

106.5 " " " 
119.0 eggs per hen 
111.4 " " " Barred Plymouth Rock 

Eggs were used for hatching from the Barred Plymouth Rock 
pens. The following results were obtained: 

No cod-liver oil 
Cod-liver oil 

% Fertility % Hatcha.bility 
85.4 41.3 
91.0 61.4 

There was a great deal of cloudy weather during the hatching 
season. This may have influenced the hatching results. 

Further data will be obtained both on egg production and 
hatching results. 

Bone Meal for Laying Hens 

Two percent bone meal was added to a mash containing 20 per
cent meat scraps as the protein supplement for White Leghorn 
hens. Data on egg production over a period of nine months show
ed a decided advantage in favor of the addition of bone meal. There 
was no appreciable advantage from the standpoint of fertility or 
hatch ability. 

THE COAST STATION 

The Coast Station, located near Summerville, on the Southern 
Railway and on the state highway No. 2, is in the center of the 
lo,ver coastal plain. 

Realizing that forestry and livestock production will always be 
important phases of the agriculture of this region, much attention 
has been given to these two important lines in planning the long
time research projects of this station. Considerable attention has 
also been given to field crops, pasture grasses, soil fertility prob
lems, and to some of the more important truck crops produced in 
this section. 

Following a rather wet and cold spring which delayed plant
ings as well as early growth of the various crops, the seasonal condi
tions during the period from April 1 to October ] were more favor
able than during 1928, and, in most cases, better yields of all crops 
have been obtained. The total rainfall during the growing season 
this year has been 27.91 inches as compared with 45.75 inches dur-
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ing 1928. The work this year has been along the same general lines 
of work done in the past several years, with some expansion in the 
way of preparation for additional work with livestock and pastures. 
Each class of work is reported below. 

Field Crops 

Experiments under way with field crops are variety tests with 
both cotton and corn, time of applying fertilizer to cotton, sources 
of nitrogen as a top-dresser for cotton, and rotation studies with 
both cotton and corn. 

The Cotton Variety Test, consisting of 15 of the leading var
ieties of short and long staple cottons, was planted April 7 and a 
good stand obtained. This test, being on our ligher sandy soil, was 
completely destroyed by a sand storm on May 2. A second planting 
was made May 6 and from this planting the following varieties 
made the highest yields of seed cotton per acre : J. E. Wanna
maker 's Cleveland 2400 pounds, Alabama Cook 307-6 2240 pounds, 
Trice 2220 pounds, with four other varieties yielding above 2000 
pounds, while the lowest yield of 1620 pounds was made by one of 
the medium long staple varieties. This test was on land which 
has been in cotton for the past five years and this season the cotton 
followed a good crop of Austrian field peas as a winter cover crop. 
The fertilizer applied was 800 pounds of a 9-4f-3 and 100 pounds of 
nitrate of soda applied when the first signs of a slowing up in 

Figure 32.-Cotton variety test at Coast Station, 1929. 

growth was noted. Boll weevil control, as was the case with all 
cotton grown on the station lands, consisted of two light early ap
plications of calcium arsenate dust, followed by later applications 
as needed, and continued until August 24 on the late plantings. 

Cotton Fruiting Studies.-In order to supplement the investiga
tions on the fruiting of the cotton plant which have been conducted 
at Clemson College, it was decided to make studies of the fruiting 
behavior of the several varieties included in the test at the Coast 
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Station. These observations were made during the summer of 1926 
but have not been previously reported. 

Fifty plants of each variety were selected for observation, and 
as each flower appeared it was labelled with a small tag appro
priately numbered. Records were kept as to the average number of 
days required for the bolls of each variety to develop and mature. 
These values are given below. 

Variety 

Coker's Cleveland 
Block 2 

Cleveland 
King 
Salsbury 
Lightning Express 
Woolsey Cleveland 
College No. 1 
Super Seven 
Coker Cleveland No. 5 
Dixie-Triumph 
Delta Type Webber 

Mean boll perio,d in days 

45.00 plus or minus .06 
47.40 plus or minus .JO 
47.50 plus or minus .09 
48.00 plus or minus .07 
48.30 plus or minus .06 
48.40 plus or minus .08 
49.00 plus or minus .08 
50.20 plus or minus .07 
50.66 plus or minus .10 
50.90 phis or minus .10 
52.50 plus or minus .10 

It will he noted that the range of mean boll period was slight. 
Climatic conditions. served to reduce the average time required1 for 
the bolls to develop, so that the varietal differences were partly 
masked. It is interesting to note that the variety having the short
est average boll period was a strain of Cleveland. King, which is 
generally considered as one of the very earliest of all varieties, was 
surpassed in rapidity of boll development by two strains of Cleve
land. 

The Time of Applying Fertilizer to cotton has been continued 
for eight years and on the same land for the past five years. Re
sults of this season's work show an average production · of 1901 
pounds of seed cotton per acre and for the past five years a produc
tion of 1361 pounds per acre. An application of 800 pounds of an 
8-4-4 fertilizer per acre with one-half of the nitrogen from sulphate 
of ammonia and one-half from nitrate of soda has been used in 
this work. 

The following list gives the time the fertilizer was applied and 
the average annual yield of seed cotton for the seven-year period. 
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Fertilizer applied Pounds of seed cotton 

Complete fertilizer at planting' 
Nitrate of soda at chopping 855 

Complete fertilizer at planting 
Nitrate of soda. at chopping 821 

Phosphorus and potash at planting 
All nitrogen at chopping 880 

One-half of all fertilizer at planting 
Remainder at chopping 893 

Nitrogen at planting 
P, K, and nitrate of soda at chopping 763 

Phosphorus and potash at planting 
Potash and nitrate of soda at chopping 849 

Complete fertilizer at planting 
Nitrate of soda July 1 803 

It will be noted from a study of these data that the highest 
yield was secured where one-half of all the fertilizer was applied at 
planting, and the remainder at chopping. Almost as high a yield 
was produced where all the phosphorus and potash were applied 
at planting, with the total amount of nitrogen applied as a side-
dressing. · . 

It is worthy of note that the highest yields were invariably 
secured where at least a portion of the nitrogen was withheld and 
used as a side-dressing. The lowest yield has been obtained where 
all nitrogen was applied before planting and the phosphorus and 
potash applied as a side application. 

The rotation studies with both cotton and corn were suspended 
for the season because of proposed changes in cover crops whereby 
winter legumes will be substituted in corn for summer legumes, 
which have been more or less of a ·failure when corn is planted 
thick enough to make a maximum yield. Besides the test work 
with cotton, some general crop cotton was planted. All of this crop 
was very good and from a total of 15 acres 7,986 pounds of lint has 
been ginned and delivered to the Cooperative Marketing Associa
tion. 

Corn Variety Studies have been continued as in the past. Ten 
leading varieties were again included and, while yields are not yet 
available, indications are for very good yields in the case of sev
eral of the prolific varieties. 

The general corn crop of approximately 40 acres is far better 
than we have had for the past several years and will amply care 
for all livestock. 

Ensilage and Ha.y Crops 
• 

Because of heavy rains in June when the sorghum was small, 
about one-half of the acreage devoted to this crop was destroyed, 
thus making it necessary to cut 30 tons of corn for ensilage. This 
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amount and 70 tons of sorghum practically filled the silo and will 
furnish ample succulent feed for the herd of beef cattle during the 
winter months. 

All small grain land, together with that on which sorghum was 
destroyed, was sown to peas for hay. Yields and quality of this hay 
have been good, and considerably more than will be needed for the 
livestock has been harvested. 

Small Grain and Cover Crops 

Only 12 acres were available for oats in the fall of 1928. This 
crop .was unusually good and aided materially in supplementing a 
rather short and storm-damaged crop of corn in 1928. In addition 
to the oats sown for grain, 25 acres of oats and rye were sown as 
a winter cover crop and for spring grazing by beef cattle. This 
practice of sowing grain for early spring grazing has proven very 
satisfactory in beef cattle production. Aside from the saving of en
silage and other feed, it has helped to carry the herd to the pasture 
season in much better flesh and general condition and at little addi
tional expense. In addition to rye and oats as a cover crop, Austrian 
field peas and vetch were used on land to be devoted to cotton. Both 
crops made excellent growth and have proven satisfactory for this 
section of the state. 

Figure 33.-0tootan beans in pecan grove at Coast Station, 1929. 

In order to get some idea as to the value of lespedeza as a hay 
crop in this section of the state, one bushel of seed of the common 
variety was broadcast on an acre of oats during the last of March 
and then harrowed with a smoothing harrow. The oats were har
vested when mature and the lespedeza was allowed to grow until 
sufficient seed to reproduce the crop were mature. At this stage, a 
growth of 10 to 12 inches had been made. The hay was then har
vested and a yield of approximately one ton noted. 
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Horticultural Work 

The fertilizer and source-of-seed tests with Irish potatoes were 
continued. Fair yields in both tests were obtained and some val
uable data recorded. Reports of this work are made from the Di
vision of Horticulture. 

The home orchard, consisting of the leading varieties of 
peaches, pears, apples, and grapes, planted as an adaptation study, 
is in good condition and produces a good crop each year. The sou
thern varieties of blueberries have made good growth and are pro
ducing a good crop. The quality of this crop is very poor, however. 
The northern varieties have made slow growth and are producing 
practically no crop as yet. 

Recognizing the losses sustained by truckers of some sections 
of this state due to anthracnose in bunch beans, the chief of th<> 
Botany and Bacteriology Division obtained some diseased seed and 
forwarded them to this station for late summer planting with the 
hope of producing disease-free seed by planting at that season. 
While only a small percentage of the stand was allowed to remain, 
because of mole cricket injury, a sufficient quantity of seed will be 
produced to give some indication as to the advisability of produc
ing seed late in the summer rather than depending on outside 
sources for them. 

Pastures 

In connection with pasture development, a fertilizer test of 15 
one-tenth acre plats was begun this spring. In this test, varying 
amounts of phosphorus, nitrogen, and potash are used and, in sev
eral instances, the time of applying nitrogen is varied. One half of 
each plot is also limed in addition to the fertilizer treatment. Dur
ing this season, only observations as to growth were made, but it is 
planned to determine yields as well as to secure chemical analysis 
of the grass from the different treatments thereby determining the 
protein and mineral content and their relation to the treatments. 
General pasture improvements are being made as fast as time and 
funds permit the removing of stumps and the opening of shallow 
surface ditches to prevent water from standing in the low areas. A 
very marked improvement in the growth and quality of grass was 
noted this year where the low areas were thus drained last year. 
Native lowland grasses have been choked out by a good sod of car
pet grass. Other pasture lands which have not yet been seeded to 
carpet grass are being cleared of underbrush by a flock of goats 
which were originally purchased for this purpose. This method of 
ridding pastures of bushes has proven very satisfactory and eco
nomical. 
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Forestry 

Aside from the original forestry plot, a large part of the sta
tion lands is marginal and suitable only for pastures and ·timber 
growing. In view of this fact, a fire line approximately 50 feet wide 
is plowed around the entire tract in early fall. 'l'hese fire lines have 
been improved from year to year until now ,ve are able to prepare 
the lines with tractor plow and disc in a very short time and with 
little expense. The effectiveness of these fire lines is proven by the 
fact that there have been no forest fires on any of the station lands 
during the past three years, while the entire wooded area surround
ing the tract has been burned annually. The slash and other species 
of pine growing in the forestry plots are making good growth and 
are each year visited by interested timber land owners. 

Livestock 

Hogs.-The herd of Poland China hogs, consisting of six sows 
and an excellent boar, has done well during the past year and now, 
with the addition of a registered sow and four gilts, we hope for 
further improvement during 1930. Eighty-three pigs have been 
raised and the majority of them marketed. From this lot of pigs 
we were able to furnish the Pee Dee Station with 60 feeders aver
aging about 100 pounds il) early falL An additional three acres of 
land suitable for hog crops was cleared and fenced during last 
winter. We now have five lots of approximately three acres each 
which are each year planted to soybeans, corn, rape, and other 
crops to be hogged off. Of these five lots, three are suitable for 
experimental work. Soybeans have proven to be one of our best 
crops for hogs on some of the low and wet lands which very often 
fail to produce other crops. 

Beef Cattle.-The herd of Aberdeen-Angus cattle, a Federal 
accredited and 100 percent registered herd, consists of 30 cows of 
breeding a.ge and five yearling heifers and is headed by an excellent 
young bull purchased in the spring of 1928 as a yearling and grown 
out here at the station; The 1929 crop of calves has been a good one, 
both in numbers and quality. To date, 28 have been dropped, the 
heifers being retained in the herd while the bulls are being offered 
the farmers of the state for breeding purposes at practically beef 
prices. Bulls not disposed of for breeding purposes are castrated 
and grown out. This summer we were able to furnish the Animal 
Husbandry Division with four six-months-old steers for use in a 
feeding test in comparison with Hereford and scrub steers. The en
tire herd was wintered on sorghum ensilage, corn stover, and hay, 
supplemented by one pound of cottonseed meal per day to each 
mature cow. In early spring, we were able to graze them on oats 
and rye sown for this purpose and also used as a cover crop. A 
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Figure 34.-Black Lad 2nd of B1·iarcliff 412013, Angus bull at Coast Station 

Figure 35.-Shade, grass, and Angus Cattle, Coast Station, 1929. 
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marked improvement was noted in the herd both as to flesh and 
general condition after grazing on these crops, and we are con
vinced that this is a very profitable practice in beef cattle, produc
tion. An increase in the number of visitors who came especially to 
see the cattle, pastures, and hogs is evidence of a greater interest 
in livestock in this section of the state. 

General Remarks 
Repairs to fences, barns, and other buildings are being made 

as time and funds permit. Three sheds and one small out-building 
have been recovered during the summer and fall when the regular 
farm laborers could be used to advantage for this work. In every 
case, a good grade of galvanized metal roofing was used so as to 
make the repairs as nearly permanent as possible. 

Again this year we have furnished the Smith-Hughes agricul
tural judging teams of this district with livestock, horticultural and 
field crops for their contest which was held at this station during 
the spring. The students and instructors were much interested in 
the work here and expressed their appreciation for the cooperation 
given them in their work. 

THE PEE DEE STATION 

Some of the most important researches under way in the state 
are conducted at the Pee Dee Station at Florence. This station, es
tablished in 1912 for the purpose of conducting experiments with 
the more important field crops in this important agricultural sec
tion of the state, has increased in importance from year to year. The 
boll weevil control research conducted jointly by Clemson College 
and the United States Department of Agriculture at this station 
since 1923 has resulted in greatly improved practices for producing 
cotton under boll weevil conditions. More recently the tobacco ex
perimental work has been greatly enlarged, and experiments have 
been begun with other important crops. 

Mr. R. E. Currin, superintendent, and Mr. E. E. Hall, head of 
the division of boll weevil control, have charge of the work at this 
station, and Mr. F. F. Bondy, of the United States Bureau of En
tomology, conducts the boll weevil studies and poison tests. 

Weevil Activity in Cotton Fields 
During 1929 the Boll Weevil Control Division at the Pee Dee 

Station, cooperating with the United States Bureau of Entomology, 
made studies of boll weevil activity in the field in South Carolina. 
This work consisted of infestation counts and migration studies on 
62 farms in 10 different counties representing the various farming 
districts of the state. 

From the data received on the weevil activity, weekly reports 
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. were made and sent to Clemson College for a weekly_ press state
ment suggesting what might be expected during the week and what 
general weevil control work should be done on the farms. The 
initial weevil infestation in the young cotton during May and early 
J une was very high, and the prophecy came true for, in general, 
weevil damage over the state was very heavy in 1929. 

In all fields where poisoning was done, a great difference was 
found between poisoned and unpoisoned cotton. Most farmers us
ing poison this season secured good results and were well pleased 
with the weevil control secured on their farms. This type of work 
is proving very beneficial to farmers. 

The study of weevil movement by means of screen traps was 
continued as in previous years. The first weevils began to move in 
the fields during the week of August 11, and general migration be
gan on August 20. There was not such a massive movement of 
weevils during 1929 as in 1928. The movement being slow and con
tinuous, the migration into poisoned fields was not as serious as in 
1928. 

Poison, Tests 

Numerous poison tests were conducted this season to determine 
the value of the various methods of boll weevil control, by the use 
o:fi calcium arsenate dust and molasses mixtures. In some of these 
tests two applications of 1-1-1 calcium arsenate-molasses mixture 
were made, and in others four applications were made. These treat
ments were compared with check plats which were unpoisoned and 
in some instances with plats dusted throughout the season with 
calcium arsenate dust. 1 

Several plats were used to determine the actual weevil damage 
measured in pounds of cotton. 'l'he standard recommendation was 
used, which consisted of one pre-square application of 1-1-1 molasses 
mixture, followed by calcium arsenate dust at 10 percent infesta
tion. These plats were compared with the untreated check in the 
same field. 

Complete results from these tests are not yet available, but in 
general the poisoned cotton will make very substantial gains over 
the untreated cotton. The early poison applications gave good re
sults, but the gains from calcium arsenate dust will be far greater. 

Weevil Emergence from Hibernation Cages 

During the fall of 1928 there were 52 hibernation cages install
ed at the Pee Dee Station to determine the boll weevil survival dur
ing the winter of 1928-1929. A total of 22,000 boll weevils was re
leased in the 52 cages from September 1 to November 17, 1928. Ma
terials used as hibernation quarters were pine straw and stump in 
combination, pine straw alone, wood shavings, oat straw, Spanish 
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moss, corn stalks, and a bare cage. Twelve cages were installed in 
pine timber, and 40 in the open field. 

The emergence during the spring of 1929 was noted carefully, 
and all cages examined daily from March 1 to July 15 for emerg
ing weevils. 

From March 1-31, a total of 912 weevils emerged from the 
cages. 

From April 1-30, a total of 882 weevils emerged. 
From May 1-31, a total of 917 weevils emerged. -..i 
From June 1-30, a total of 397 weevils emerged. 
From July 1-15, a total of 15 weevils emerged. 
A total of 3,123 weevils, or 14.2 percent, emerged during 

the season. 
The first weevil emerged from hibernation on March 1, and the 

last one on ,July 15. On May l, 8.2 percent of the weevils had 
emerged from hibernation. On June 1, 12.3 percent had emerged. 
On July 1, 14.l percent had emerged. On July 15, 14.2 percent had 
emerged. 

Of the total number of weevils emerged from the cages, 57 .4 
percent emerged prior to May 1, 86.8 percent prior to June 1, 99.5 
percent prior to July 1, and 100 percent by July 15. Taking into 
consideration all forms of shelter used, and dates of installation, 
14.2 percent of the weevils placed in hibernation survived the 
winter. 

Of the 5,000 weevils placed in hibernation cages between Sep
tember 1 and September 29, 91 survived; of the 2,000 weevils 
placed in cages between October 1 and October 15, 141 survived; 
of the 2,000 weevils placed in hibernation between October 16 and 
October 27, 569 survived; and of the 3,000 weevils placed in hiber
nation between November 1 and November 17, 619 survived. 

In considering the weevils which were put into hibernation ac
cording to normal hibernation habits from October 16 to Novem
ber 17, 23.8 percent survived. 

During 1927 weevils continued to emerge from hibernation 
until after July 1. During 1928 emergence was completed by June 
15. During 1929 emergence was completed by July 15. 

Cotto.n Production Research 

No material change has been made in any phase of work since 
our report last year. The various lines of cotton production are 
being continued, as well as boll weevil hibernation studies and field 
tests in weevil control. Excellent results have been obtained this 
year in our cotton production studies, which are briefly given in 
this report. 
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Seed Treaitment 

Poor stands of cotton over the state as a whole is one of the 
chief causes for our low average yield. In part, this is due to plant
ing too small quantity of seed, which are frequently low in germi
nation and of poor quality. For the past several years it has been 
very difficult to secure and maintain good stands, because of very 
unfavorable weather conditions. 

For several years we have reported results on stand and yield 
from the use of undelinted, machine-delinted, and acid-delinted 
seed, which showed that better stands and higher yields were ob
tained from the use of delinted seed. In addition to the above, we 
are using this year eight mercury dusts, from which some outstand
ing benefits have been obtained. These dusts were used on acid
delinted seed and planted at the same rate per acre. Better stands 
resulted from the use of several of the dusts, and a much smaller 
percent of the young plants died. Stand counts were made on May 
21 for each of the treatments. Where undusted seed were planted 
there were 15,246 plants per acre, compared with 59,895, 54,450, 
and 51,183 where dusts designated as K-1-B, K-1-S, and K-1-X were 
used respectively. Fifty percent of the plants died from seed not 
dusted as compared with 25.8, 25.8, and 32.9 percent for the three 
dusts above mentioned. Yield records are being obtained for the 
different treatments. For the first two pickings, the increase in 
yield for the dusted seed varies from 100 to over 200 pounds of seed 
cotton per acre. 

Time of Planting 

In an effort to determine the best dates for planting cotton dur
ing an average season, we have made plantings every week from 
about the middle of March to the middle of May every year since 
1923. There has been a great variation in yield for the same dates 
in different years. The best average yields have been obtained from 
plantings made from April 5 to April 15. In only onfi year, 1925, 
have the March plantings made as good yields as those made the 
first: part of April. Final yields are not available for this test this 
year, but best yields at first picking were obtained from plantings 
made March 28 and April 4. 

Spacing Tests 

Our results from various spacings over a period of years show 
that close spacing gives a higher percentage at first picking and 
greater total yield. We are continuing our spacing work with 
Carolina Foster, Delta and Dixie-Triumph, as these three varieties 
have different habits of growth. 

The final yields with Foster, where the spacing was one plant 
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every 6, 9, 12, 16, and 24 inches in the drill, were 2374, 2342, and 
2304 pounds seed cotton per acre for the 6-, 9-, and 12-inch spacings 
respectively, while the 24-inch spacing produced only 17 42 pounds. 

Final yields are not available for Dixie-Triumph spacing, but 
for the first two pickings the close spacings have given the greatest 
yield. 

In a similar test with Cleveland where only three applications 
of molasses poison (1-1-1) were made early, best yields were ob
tained from 6- and 9-inch spacings, 1738 and 1793 pounds respect
ively. The 24-inch spacing produced only 1427 pounds. 

Width of Row 

The proper width of row for cotton should be determined 
largely by fertility of the soil. Where cotton makes a rank growth, 
rows 3f to 4 feet will be found the most satisfactory, especially 
where dusting machines are to be operated in late July and Aug
ust. On land that produces a small weed, closer rows can be used to 
advantage. In a test of 3-, 3-h and 4-foot rows this year, rows three 
feet wide produced 1554 pounds of seed cotton as compared to 1497 
pounds where rows were four feet wide. 

Checked Cotton Vs. Regular Chopping 

The use of power machinery in producing cotton has proven 
successful in a number of experiments conducted in various parts 
of the state this year. The general practice was to check the cotton 
in hills, leaving four or five stalks per hill 40 inches apart, making 
it possible to cultivate both ways and practically eliminate hoeing. 
In order to compare the yield of the checked cotton with that from 
regularly chopped cotton where one and two stalks are left every 
hoe width, several plots of each were grown under 1:;ame conditions 
this year. F'inal yields are not available at this time, as another 
picking is to be made, but yields from the first two pickings are as 
follows: Five stalks checked 40 inches 20·85 pounds, regular 
chopping 2302 pounds. 

Time of Applying Nitrate of Soda to Cotton 

Readily available ammoniates applied as side-dressing to cot
ton in various amounts and at different stages of growth of the 
plant have materially increased the yield. We have continued this 
year to apply nitrate of soda at the rate of 100 pounds per acre to 
cotton at different stages of growth. In some cases the application 
was divided, 50 pounds being applied at certain stages and 50 
pounds later. In several instances the entire 100 pounds was ap
plied at one time. Previous to this year best results have been ob
tained by applying 50 pounds at chopping and 50 pounds at first 
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squares. Results this year are not exactly in accord with those of 
previous years. Gains from the use of 100 pounds of nitrate of 
soda varied this year from 203 to 319 pounds of seed cotton per 
acre. 

Soruroe of Ammonia as Side-Dresser 

During recent years there have been on the market several car
riers of readily available ammonia that could be used in making 
side applications. Several of these have been tested at this station 
during the past three years. Eight of these were in test this year, 
used at rate of 200 pounds of nitrate of soda, two applications of 
100 pounds each being made. 

The check plots that received no side application averaged 
1713 pounds of seed cotton, as compared with 2245 pounds from ni
trate of soda, 2180 pounds from leuna-salpeter, and 2135 from urea. 
The increase in seed cotton per acre from the various sources of 
ammonia varied from 164 pounds with calcium nitrate to 533 
pounds with nitrate of soda. 

In a somewhat similar test where all the ammonia in complete 
fertilizer is derived from one source, ammonium nitrate produced 
1509 pounds, followed by cottonseed meal 1356 pounds, sulphate of 
ammonia 1298 pounds, and blood 1293 pounds. The checks with
out ammonia averaged 754 pounds. These results are not final, as 
another picking is to be made. 

Placement of Fertilizer for Cotton 

Several methods of stirring and applying fertilizer have been 
practiced for the past two years in order to determine by what 
method we can get the greatest return for fertilizer . Leaving the 
fertilizer not stirred, stirring with sweep, stirring with doublefoot, 
applying on half bed and on full bed, using no fertilizer under 
the cotton but applied at same rate at chopping, and half at chop
ping and half at first squares, are the methods that have been test
ed. 

No great differences in yield have been obtained, but smaller 
yields have been obtained by applying all' the fertilizer as side ap
plications. Not stirred, stirred with doublefoot, and stirred with 
sweep yielded this year 2279, 2252, and 2225 pounds respectively. 
No bad effects on stand were observed last year or this year by 
applying the fertilizer close to seed on half bed and on full bed. 

High Analysis Fertilizer 

Three brands of Armour's high analysis fertilizer, 27-9-9, 
18-10-18, and 15-5-5, were included in test this year, using a sta-
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tion mixture 8-4-4 as check. The first two were applied at rate of 
400 pounds per acre, and the 15-5-5' and 8-4-4 were applied at rate 
of 750 pounds. No great difference in yield was obtained. The 
27-9-9 produced 1006 pounds and the 8-4-4, 995 pounds per acre. 
The 18-10-18 and 15-5-5 produced practically the same yield. 

Winter Oover Crops 

If we are to increase materially our state average yield of cot
ton, we must begin with the upbuilding of our soils. Where cotton 
is grown almost continuously, the organic matter in the soil is grad
ually depleted, and if this practice is followed long it will be de
pleted to the extent that profitable yields cannot be obtained. The 
planting of winter cover crops, especially legumes, is the best 
means of keeping up the fertility of our soils. 

In order to determine the value of several winter legumes in 
producing cotton, we are seeding definite areas each fall to Mon
antha, vetch, hairy vetch, Canadian field peas, Hungarian vetch, 
and Austrian winter peas. The growth made by these crops is 
turned each spring and followed with cotton. An area of same size 
is left without cover crop. 

When turned this year on March 19, Monantha vetch had pro
duced 15,800 pounds of green matter in tops alone, as compared 
with 8,200 pounds for Austrian peas and 7,500 pounds for hairy 
vetch. The yield of Austrian peas was much greater than above 
from areas in Keitt fertiliz.er plots that had received lime. Plot 
19, which had received lime and phosphorus only for last 15 years, 
produced 24,800 pounds of green matter, and plot 23, which had re
ceived lime and 8-4-4 fertilizer, produced 31,300 pounds. 

Final yields have not been obtained on cotton following the 
above cover crops, but differences were very marked during the 
growing season . 

Lime Test on Cotton, 1929 

On a six-acre field which had been in cotton since 1923, the 
cotton was a complete failure in 1928. Practically all cotton that 
came up died, and that surviving made little or no growth prior to 
July 23, when it was plowed up. Thinking that the trouble might 
be due to the heavy use of calcium arsenate, Dr. Myer made some 
studies to determine if possible what the trouble was. The acidity 
was found to be very high and a number of plots were limed at rate 
of 1000 to 6000 pounds per acre and planted to cotton again this 
year. Final yields are not yet available, but from the first two 
pickings it is quite evident that liming has decreased the yield of 
cotton, especially after 2000 pounds per acre was applied. 
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Cotton Variety Test 

Farmers generally are becoming more and more interested in 
good seed and high-yielding varieties. They are constantly request
ing information as to best varieties and strains. Only by obtain
ing seed direct from the breeders each year and planting these in 
variety tests are we enabled to advise them properly. Our main test 
this year includes 23 varieties and strains. For weevil control in this 
test we poisoned early with three applications of molasses poison (1-
1-1) and later used calcium arsenate dust after the infestation reach
ed 10 percent. All varieties made excellent yields, ranging from 1845 
to 2287 pounds of seed cotton per acre. D. P. L. No. 4, from the 
Delta Pine Land Company, $cott, Mississippi, made the highest 
yield, 2287 pounds. Coker Cleveland No. 5, St. 3, was second, 2202 
pounds; and Woolsey Cleveland was third, 2179 pounds per acre. 

In a similar variety test no effort is made to control the weevil 
after three applications of molasses poison (1-1-1) are made immed
iately after cotton begins to fruit. Coker Cleveland 884, St. 2, 
made the highest yield this year, 1965 pounds per acre. J. E. 
Wannamaker Cleveland was second, 1903 pounds,. and Coker Cleve
land 5 was third, 1843 pounds per acre. 

Of the long staple varieties, Humco Carolina Foster 4 was first 
in yield, with 1768 pounds, followed by Coker's Express, 1756 
pounds per acre. 

Corn Culture 

Tfiis experiment was designed to determine the best method 
of fertilizing and cultivating corn. It was conducted continuously 
from 1915 to 1929. The treatments, together with the average 
yields per acre, are given below. 

Method of Cultme Average 

1. Level. P & K at time of planting, 
nit:rogen later 47.1 

2. Level. Complete fertilizer applied 
at time of planting 50.4 

3. Bedded up. P & K at time of planting, 
nitrogen later 48.4 

4. Bedded up. Complete fertilizer at 
time of planting 51.9 

5. Williamson plan. All fertilizer late 52.1 

From a study of this table it will be noted that the differences 
in yield of corn with the several treatments were slight. The Wil
liamson plan, where all fertilizer is applied at a relatively late date, 
produced the highest yield, but this was only two-tenths of a 
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bushel more th&n the average yield produced by the adjoining plot 
where all the fertilizer was applied at planting. 

P,eanuts 

The cooperative work with the Department of Agriculture in a 
very extensive peanut project has been continued this year. The 
crops on all the plats are good, but no data can be obtained until the 
peanuts are threshed. Included in this peanut project is a lime and 
gypsum test, a spacing best both as to width of row and distance 
planted in the row, a variety test of 10 or 12 varieties, a number of 
foreign selections, a test as to time of shelling in relation to time 
of planting to ascertain the germination of different dates of shell
ing, and a storage test under different temperatures of the seed 
planting. No good effect from the use of lime or gypsum has been 
obtained at this station in the production of peanuts. The im
proved Spanish variety has given the larger yields of shelled pea
nuts here. Thick planting or the Spanish variety has given the 
largest yield. 

A new peanut threshing machine has been purchased for use 
here. The indications are that much damage is done to the peanuts 
in the pods by improper threshing which partly crushes them 
through running the machinery too rapidly or feeding them into the 
machine improperly. We hope to get some data on this phase of 
the work this season. Plans are being formulated to increase the 
amount of research work with this crop. 

Sweet Potatoes 

All of the recognized varieties of sweet potatoes are planted 
here. Of these varieties, the Porter Rico still leads as to yield and 
quality. Because of its good qualities, the Porto Rico has been 
chosen by the South Carolina Sweet Potato Association as the one 
variety to popularize in the northern markets. Consequently, this 
variety has received especial attention here. 

F·ertilizer Test.-From time to time good results from in
creased use of potash under sweet potatoes has been published in 
The Weekly News Notes and incorporated in our annual reports. 
Fertilizer containing as much as nine percent potash in the mixture 
have consistently given larger yields than those fertilizers with less 
potash. For a period of five years the average yields were as fol
lows: 

No treatment produced 

8-3-0 
8-3-3 
8-3-6 
8-3-9 

59.4 bu. per acre 

82.3 " 
108.5 " 
150.6 " 
180.8 " 



FORTY-SE!=OND ANNUAL REPORT 101 

The results of this test in 1929 are as follows: 

An 8-3-3 produced 168.4 bu. pe,,r ac,r,e 
" 8-3-6 " 219.3 " 
" 8-3-9 233.16 " 
" 8-3-12 217.3 
" 8-3-15 161.4 

Spiacing.-The work of spacing sweet potatoes in the rows to 
obtain data on the effect spacing had on increase of marketable 
potatoes,. especially No. l's, has been continued with the following 
results, all rows four feet wide. 

6 in. spacing produced 225.4 bu. per acre, 169.7 bu. No. l's 
9 " " " 218 " " ' " 166.6 " " 

12 " 226 158.1 " . 
15 " 197.5 " 145 

Because of our initiative in these fertilizer and spacing tests 
with sweet potatoes, some farmers are making experiments of their 
own and finding as we have found, that increase of potash up to 
around 12 percent on most land increases yield and quality and that 
proper spacing increases the percentage of No. 1 's. 

Many visitors have come by this year asking about sweet po
tato production and methods of curing in tobacco barns converted 
into sweet potato curing houses. Once the fundamentals of prope'r 
storage conditions are learned, many tobacco curing barns wjll be 
converted into the dual purpose of curing sweet potatoes and to-
bacco. Bulletins are available covering this project. · · 

Irish Potatoes-Source of Seed 
This was a fine test and the results were good. The planting 

seed from the state of Maine made the greatest yields, 96.3 barrels 
per acre, with South Dakota a close second. 

Horticulture 
The small amount of hort1cultural work done here has been of 

some benefit to those who are interested in that kind of work. Most 
of the crops planted here did fairly well, especially some of the 
grape varieties. Our greatest difficulty here with bunch grapes is 
to prevent dying of certain varieties after the third or fourth year. 
The hardy kinds are Concord and Delaware. vVe have never had 
a vine of Delaware to die since this variety was first planted here 
about ten years ago. Brighton is fairly hardy, while Lutie and 
Niagara are less hardy. 

Dewberries and strawberries do well at this station and with or
dinary care full crops are usually produced. A preliminary test in 
growing iris, gladioli, and tulips on an acre of land in part coopera
tion with Messrs. Charles Futterman & Company, of New York, 
was made at this station during the winter of 1928-29. The iris and 
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tulips did not do so well. The iris failed to make the increase in 
bulbs expected, while the tulips bloomed with too short a stem. Ex
perts in the production of these flowers believe our climate is too 
changeable in the spring, causing the blooms to appear before the 
stems are developed. Gladioli grow to perfection here, and many 
thousands of bulbs of this flower will be planted in this vicinity 
next year with some prospect of a good profit. 

Corn and Oats 
Fertilizer Tests.-The Keitt plats, the oldest project on the sta

tion, have been continued as formerly. This consists of a three
year rotation of cotton, corn, and oats, with 43 plats to each series, 
fertilized with different formulas for each plat. This is a very com
prehensive fertilizer and rotation test, and much valuable data have 
been obtained from it. Two bulletins have already been written 
covering this work and another is now in press. The original plan 
was to plant a summer legume in the corn and after the oats crops. 
This had to be changed for the reason that summer legumes would 
not grow in or after these crops. We are using Austrian field peas 
as a winter legume, which promise well so far, and it is hoped that 
this crop will take the place of the summer legumes. The check 
plats in this work on which no fertilizer has been used for 15 years 
are making around 25 bushels of corn per acre,. which speaks well 
for the rotation. 

Oorn, Cotton Rotation.-A series of plots allowing for the 
planting of corn and cotton continuously with and without fer
tilizer as compared with similar treatments where the two crops are 
planted in a rotation was begun in 1915. Data are therefore avail
able for quite a long period. 

Below are given the average yields of cotton and corn for 14 
and 12 years, respectively. The cotton yields are reported as 
pounds of seed cotton per acre, and the corn yields as bushels of 
corn per acre. 

T reatment 

Rotation-1000 lbs. 8-4-4 
Rotation-No fertilizer 
Continuous-1000 lbs. 8-4-4 
Continuous-No fertilizer 

Cotton 

1573 
741 

1051 
547 

Corn 

36.4 
26.9 
24.9 
18.2 

It will be noted that neither the rotation nor the 1000-pound 
application of 8-4-4 fertilizer was able to maintain the yields of 
either crop at a satisfactory level. Fertilizer and rotation did pro
duce highly satisfactory yields, however. 

Nitrogen Test with Co,rn.-This test consists of an application 
of fertilizer with single but different sources of ammonia used in 
each plat, checked by plats containing only phosphorus and potash. 

Two new projects were commenced this year with corn fertili-
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zation, Time of applying different amounts of nitrate of soda under 
corn, and Rate of applying nitrate of soda under corn. This pro
ject has not been harvested but promises good yields on all well fer
tilized plats. 

Hogging off Corn.-On October 3, 1928, hogs weighing 4840 
pounds live weight were turned into corn and soybean fields con
sisting of five two-acre lots, the object of this experiment was to 
ascertain how many pounds of gain could be made with the corn and 
soybeans. On November 28 the corn was all consumed and the 
hogs weighed 10,258 pounds, or a gain of 5418 pounds. The es
timated corn consumed ·was 350 bushels. The hogs also consumed 
1800 pounds of tankage. This gives approximately 15 pounds of 
gain for every bushel of corn consumed, including the tankage. 
This was as fine a lot of hogs as was ever shipped out of South 
Carolina, according to a letter written to County Farm Agent J. 
W. McLendon by the broker who sold them in Richmond, Virginia. 

We arc now feeding 52 hogs on corn, soybeans, fishmeal and 
minerals. They are making satisfactory gains. This is the kind of 
experiment our farmers want just now, because of the general in
terest in producing and fattening hogs. The high average yields 
of corn made by the better farmers in the Pee Dee section make 
hog growing profitable. 

Toba.cco 

No crop in South Carolina is receiving more attention than is 
tobacco. The experiments with tobacco at this station cover most 
of the fertilizer problems that confront the tobacco growers at this 
time. Tobacco experts who visited us pronounce the tests made this 
year as among the best they have ever seen. 

Figure 29.-Tobacco breeding at Pee Dee Station. 
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Sources of Ammonia.-On this test nearly all sources of am
monia now obtainable by tobacco farmers are used in a formula 
consisting of 10 percent phosphorus, four percent ammonia, and six 
percent potash. The sources are used singly and in combination of 
two or more sources and cover 60 plats. Applications are 800 
pounds per acre. 

Rota.tioo Studies and Formula Test.-In this test tobacco is 
planted after soybeans, weeds, and cotton. In 1929 the average 
yield of all plots in the three-year soybean, tobacco, cotton rotation 
was 923 pounds of tQ})acco per acre. The average production in the 
three-year weeds, tobacco, cotton rotation was 986 pounds per acre. 
A two-year cotton-tobacco rotation produced, under similar condi
tions, 1212 pounds per acre as an average for all fertilizer treat
ments. 

Organic Vs Inorganic Test.-This project consists of 26 plats 
wherein formulas contained 50 percent organic sources of ammonia 
are tested against those with 100 percent inorganic sources of am
monia. 

Fig_ure 30.-Fertilizer experiments with tobacco at Pee Dee Station. 

Potash Test.---'This project has 25 plats in which the different 
sour'ces of potash are used in varying amounts, while the phos
phorus and nitrogen percentages are constant. 

'.Most of the South · Carolina tobacco growers are not familiar 
with chlorine damage of tobacco, and this test is designed to 
demonstrate the injury sometimes caused by chlorine in the potash 
fertilizer, and at the same time find out more about potash in to
bacco culture. 

Varieties of Tobacco.-Sixteen varieties of tobacco are planted 

-, 
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in this test, mostly as a matter of observation as to growth, curing 
qualities, resistance to diseases, etc_ Thus far Bonanza, Jamaica, 
Cash, Whitestem Orinoka, Long Leaf Gooch, and Adcock do best 
and produce the type of tobacco now in demand. 

Figure 31.-Dusting for tobacco horn worms at Pee Dee Station . . . 
The experimental data obtained here so far with the tobacco 

work show that the following recommendations are worthy of care
ful consideration by South Carolina tobacco growers: 

1. ANALYSIS OF MIXTURES 

(1) For Heavy or More Productive Soils.-Ten percent avail
able phosphoric acid, four percent ammonia, and six percent potash. 

2. FOR CONTROL OF "SAND-DROWN" 
(MAGNESIA HUNGER) 

The menace of "sand-drown" was noticed in many fields this 
year, and where it occurs it is recommended that fertilizers con
taining magnesia (MgO) to amount of two percent be used. 

3. AMOUNT OF FERTILIZER 

Use 800 to 1200 pounds per acre in the drill, thoroughly mixed 
with the soil. 

4. SOURCES OF PLANT FOOD 

(1) Phosphoric acid derived from superphosphate. 
(2) Potash derived from a combination of high grade muriate 

of potash with either high grade sulphate o:f potash or sulphate of 
potash-magnesia, or both. 

Some chlorine in tobacco fertilizers increases the value of the 
crop. Excessive amounts of chlorine injures its growth and reduces 
quality, producing a thick, brittle leaf, which cures a dull color and 
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is thin and soggy, deteriorates in storage, and has unfavorable ef
fect upon the burning quality of cured leaf. So no tobacco fer
tilizer should be compounded with the sources of potash named 
above containing more than two percent of chlorine. 

(3) Ammonia. One-half should be derived from high grade 
org,runic materials of plant or animal origin, such as cottonseed meal, 
fish scrap, and high grade tankage. At last one-fourth of the total 
ammonia should be supplied by nitrate of soda and. any remaining 
fraction from urea or other standard inorganic sources of nitrogen. 

S. CONTROL OF TOBACCO DISEASES AND INSECTS 

(1) Disease Control. As most of the diseases of tobacco are 
started in the seed or plant beds, the beds should be thoroughly 
sterilized before planting, as also should all coverin·gs used. The 
tobacco seed~ should be treated for disease before planting. 

(2) Insect Control. For bud worms, a mixture of 75 pounds 
of corn meal and one pound of paris green or arsenate of lead, ap
plied directly in the bud has proven effective. Just a little pinch of 
this mixture, at the right place will destroy the bud worm. 

Horn worms and flea beetles are controlled by the use of ar
senate of lead properly applied. 

6. VARIETIES OF TOBACCO 

Bonanza, Jamaica, Cash, White Stem Orinoko, Long Leaf 
Gooch, and Adcock, all do well here, and are varieties of tobacco 
that produce a type of tobacco now in demand. Bulletins covering 
all phases of bright tobacco production are available. 

Farmers' Day 

For the first time in the history of this station a day was set 
apart for a general meeting of farmers. On this day an all-day 
program was carried out in which the president of the college, the 
board of trustees, and many farmers and friends participated. 
There were probably 1000 persons present. It is hoped that each 
year a meeting like this can be held. Many of the guests of that 
day went away with a better viewpoint of agricultural research 
work and a hearty appreciation of the work Clemson College is 
doing along this line. 

Visits from Agriculturial Schools 

Most of the agricultural students in the Smith-Hughes schools 
in this section made visits here from time to. time during the year 
and took great interest in the work, carrying away many notes of 
the lessons taught them. One district held its judging contest here. 
The boys are always welcomed heartily. 
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Cotton Plant Researches 

For several years Dr. G, ::M:. Armstrong and Dr. W. B. Albert 
have been conducting fundamental researches of a physiological 
nature with cotton at the Pee Dee Station. The results of these re
searches arc being published from time to time in scientific articles 
and bulletins and are too technical for detail presentation in a re
port of this kind. They have paid particular attention to the nitro
gen and carbohydrate content of all the growing parts of the plant 
and have studied these in relation to the growth of buds, bolls, seed, 
and lint. In these studies they have accumulated data bearing upon 
the factors which cause fruit bud formation and have studied the 
different factors which cause the buds and young bolls to shed. 
The results of these investigations form the basis for additional 
field experiments looking to the improvement of methods of produc
ing cotton and will aid in eliminating some of the hazards which 
frequently prevent normal yields of high quality product. 

Time of Applying Potash to Cotto.n 

In this test an attempt has been made to study the time of ap
plying potash to cotton for most efficient utilization of the plant 
food. Results over a five-year period are now available, and are 
presented below. 

Time applied 

Before planting 
At planting 
30 days after planting 
\Vhen judgment dictated 

(usually 30 days after planting) 
No potash 

Seed cotton per acre 

1056 
1014 
1088 

1035 
912 

The fertilizer treatment was 1000 pounds of 10-4-0 per acre, 
with 40 pounds of potash applied as indicated. 

As will be noted, the effect of the potash, regardless of when 
applied, was, to increase the yield. There was but little difference 
in the average yield secured, but it may be worthy of note that 
the lowest average yield was secured where the potash was applied 
at the time of planting. 

Survey qf E·arly Poisoning on 67. Farms in Florence and Darling
ton Counties-1929 

Early poisoning with molasses mixture (1-1-1) was more gen
erally practiced this year than ever before. This was due in part 
to exceedingly heavy weevil infestation of young cotton early in 
season, and this situation was almost daily brought to the atten
tion of the farmers through the hearty cooperation of the news-
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papers of the state, the information being furnished by members 
of the Boll Weevil Division. 

· In June, poisoned and unpoisoned fields were selected in dif
ferent sections of Florence and Darlington Counties on which to 
keep infestation records throughout the fruiting season. In most 
cases the poisoned and unpoisoned fields were adjacent or very 
close together. All fields were considered poisoned, regardless of 
whether one, two, or three applications had been made. Infestation 
records were made every week for each field. F·rom June 17 to 
July 27 weekly infestation in poisoned fields averaged 1.9 percent 
to 8.2 percent; as compared with 15.2 percent to 32.0 percent for un
poisoned fields. After August 1 the infestation rose rapidly in both 
poisoned and unpoisoned fields. On August 10, when last record 
was made, the poisoned fields averaged 51.4 percent and unpoison
ed 74.2 percent. 

Three applications of molasses poison were used on all the 
station cotton last year and this year, and experience shows 
that when this is properly applied the infestation does not get high 
enough to necessitate dusting until about the first of August. 

Corn Insects 

The corn weevil, the corn borer, and other insects have always 
proved to be destructive pests to our principal feed crop in this 
section of the state. Beginning with the 1929 season, Mr. 0. L. 
Cartwright, assistant entomologist, was transferred to the Pee Dee 
Station for research work on these destructive pests and his ener
getic and intelligent prosecution of these projects is already yield
ing valuable results. 

Undoubtedly, the most damaging corn insect in this section 
this year was the larger southern corn stalk borer, and to check up 
on the damage this insect did this year, a comparison of the yields 
from uninfested stalks and the yields from infested stalks was 
made. It was found that the uninfested stalks made a percentage 
larger yield than the stalks infested by the borers. 

The fact that diseases and insect pests have such a tremendous 
effect on the growth and yields of field crops makes it most im
perative that intensive control measures for their abatement or 
eradication be taken, else many errors in field crops, experiments 
with fertilizers, varieties, etc., will necessarily occur. A more de
tailed report of the work conducted at this station on corn insects 
will be found in the entomology section of this report. 

Corn Varieties 

Our corn variety test consists of 15 of the proven best varieties 
of white corn for this section. 'l'he test was well cultivated, proper-

• 
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ly fertilized, and harvested, but the completed data have not .been 
obtained. The yield will be well over 50 bushels for the best var
ieties. The cooperative corn work with Dr. C. H. Kyle, of the 
United States Department of Agriculture, was continued. In this 
work some of Dr. Kyle's best strains of self-bred Gariick are plant
ed to ascertain the best yielders. Dr. Kyle expressed himself as 
being well pleased with the work here, and our methods of cul
ture assure him a good crop each year, from which to obtain his 
data. He wishes to continue this work in 1930. 

Pasture Fertilizer Experiments 

In the spring of 1929 pasture fertilizer experiments were be
gun in cooperation with the Dairy Division and the Chemistry Di
vision. A series of fertilzer treatments with and ·without lime were 
made. 

The first cutting made on July 18 showed a consistent increase 
in yield for the limed series, but there was no appreciable differ
ence in yield for the second cutt_ing made on August 16. 

The data available at this time warrant no definite statement 
concerning the relative value of the different fertilizer treatments. 

Soil Survey 

During the past three years cooperative relations have been 
maintained with the United States Bureau of Chemistry and Soils 
in the soil survey work in the state. During 1927 and the spring 
of 1928 Williamsburg County was surveyed and during the past 
season the survey of Greenwood county wa& completed. It is now 
planned to survey a Coastal Plains county, probably Dillon, the fol
lowing season. 

THE SAND HILLS STATION 

The. Sand Hills area is a strip of land ranging from 10 to 30 
miles wide, roughly paralleling the Atlantic seaboard approximate
ly 100 miles inland, extending in a southwesterly direction from 
near Sanford, North Carolina, entirely across South Carolina and 
Georgia and projecting into Alabama. On the upper edge it bor
ders the Piedmont region and represents an old shore line of the 
Atlantic ocean which separates the state into the Piedmont and 
Coastal Plains regions. From the lower edge of the Sand Hills reg
ion extending to the Atlantic ocean lies the Coastal Plains region 
which differs from the Sand Hills region largely in topography and 
in texture of the soil and the underlying formation. Almost 10 per
cent, or approximately 2900 square miles, of the area of the state 
of South Carolina is found in this region. 



110 SOUTH CAROLINA EXPERIMENT STATION 

Figure 36.-Buildings at Sand Hills Station. 

The typical soil types found in the Sand Hills are the coarse 
phases of the Norfolk sand and other similar types. The soil is 
very low in organic matter and the least fertile land is found on 
the ridges or dunes. The soil is very porous, allowing excessive 
leaching. Sometimes depths of 60 or more feet are encountered be
fore clay is reached. 

The original forest growth consisted largely of long leaf and 
loblolly pines with a sparse growth of inferior hardwood along the 
streams and a considerable growth of turkey and other oaks 
on the higher ridges. In general, the. lands which have been used 
for agricultural purposes have been the less rolling areas which 
usually lie along the streams and are quite often underlain with 
clay. 

The Sand Hills Experiment Station is located geographically 
in the approximate center of the Sand Hills region of South Caro
lina. The site of the station is 14 miles northeast of Columbia, on 
the U. S. highway No. 1 and the Seaboard Air Line Railway. The 
station has 887 acres of land. 

This station is a combined station of the South Caroli~a Ex
periment Station and the United States Department of Agriculture 
and is being supported jointly by these two institutions. 

Since this is a new station, having been established in June, 
1926, one of our first problems has be.en to establish a physical 
plant to accommodate the work which is being undertaken. In 
1927 only one· building was erected, this being a residence for the 
superintendent, this residence serving also, as an office during 1928, 
when two other residences, an administration building and a ware
house were under construction. The administration building is now 
serving as offices for the staff of scientific workers. A chemical 
laboratory for studies in soil fertility has been equipped. 

Dairying 

Through the generosity of Mr. B. M. Baruch, funds have been 
provided with which to establish a dairy unit, which will furnish 
facilities for conducting studies in the development of a dairy herd 
and the utilization of these lands for dairy farming. The pasture 
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consisting of 97 acres planted in 1928 has developed remarkably 
during the past season, and is furnishing excellent pasturage to a 
herd of 11 Guernsey cattle. Further improvements have been made 
by the construction of a substantial fence, the removal of pine 
stumps, drainage of wet areas, mowing, and the fertilization of the 
pasture. Small areas which were cleared but not seeded in 1928 
were also seeded this year. The construction of a dairy barn is 
well under way. This barn is on a well drained site adjacent to 
and easily acce~sible to the pasture, the fields, and the other build-

?-<: . ings. The feeding and sleeping quarters, now practically complete, 
consist of a building 28 feet wide by 128 feet long, divided into 30 
box stalls, each of which will accommodate one cow. A hay mow 
has been provided in the second story. Two reinforced concrete 
silos of 86 tons capacity each have been completed and filled. The 
milking 'shed and milk room structure is also nearing completion. 
An extension of the power line is being made to provide the dairy 
with electric power. 

Figure 37.-Guernsey herd in pasture at Sand Hills Station. 

A purebred Guernsey herd consisting of 10 heifers and one bull 
has been established. These cattle are all from leading blood lines 
of the breed and were selected from herds of breeders in South 
Carolina. 

Horticulture 

Fertilizer experiments have been started on the young orchard 
of about two thousand peach trees which were planted last spring. 
The trees have made satisfactory growth and show promise of 
being well adapted for the experiments which will be undertaken. 

Our old orchard has been used in a study of the control of a 
bacterial leaf spot disease which has threatened the peach industry 
in this region •for several years. Observations have been also 
made in regard to insects affecting peaches. The information has 
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been furnished to growers for immediate use in control of these in
sects. 

Several acres of asparagus have been planted and are being 
used in the study of a number of problems in connection with this 
crop. 

Truck and field crops have been produced in studies which are 
being made in connection with the iodine content of food and feeds 
produced in this locality. 

Potash Experiment 
A rather comprehensive series of tests with special reference 

to potash requirements is under way. The very light type of soil 
which predominates on this station provides an excellent opportun
ity for a study of plant nutrition, and inasmuch as the supply of 
available potash is very low, the study of the effect of applications 
of this plant food material can be admirably undertaken. In ad
dition to the experiments conducted on the station farm, coop
erative tests are included in a number of counties in the central 
part of the state. 

Because of unfavorable weather conditions in 1928, depend
able data were not secured on all experiments. The necessity for 
potash was indicated by the _fact that on one plot where 800 pounds 
of an 8-8-0 fertilizer was applied the yield was 233 pounds of seed 
cotton per acre, while on the adjoining plot where an identical 
treatment was made but where 50 pounds muriate of potash was 
applied in addition, the yield was exactly three times this amount, 
or 700 pounds of seed cotton per acre. 

In one series of plots a comparison ,of early and late side-dress
ings of muriate of potash was made. ' In the first case 75 pounds of 
muriate of potash was applied per acre two weeks after chopping 
in addition to varying amounts of potash at planting. The late ap
plication was made about six weeks after chopping. In every case 
the early application produced higher yields than did the late ap
plication. 

These experiments are being continued in a revised and en
larged form the present year. 

Field Crops 
Studies have continued with forage crops and their utilization 

as feed for livestock and as soil improvement crops. Variety test
ing has continued with corn, soybeans, cowpeas, cotton, and other 
crops. A considerable acreage is being devoted to fertilizer ex
periments with the crops ordinarily grown in this locality. Several 
varieties of cotton have been produced for use in spinning, investi
gations which are being carried on by the Textile Department of 
Clemson College. 
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· Machinery 

Corn has been successfully produced entirely by the use of 
tractor power on very deep sandy soil at this station. 

Experiments were conducted in a study of fertilizer distrib~t
ing machinery as now constructed and the effe"cts of the placement 
of the fertilizer by these machines on the stand, early growth, and 
production of cotton with a view of pointing out improvements 
which may be made in such machinery. 

General Plant 

The general plant has been improved by the addition of build
ings, by providing wells for furnishing a suitable water supply, and 
by the planting of the ornamental grounds, etc. 

THE CLEMSON COLLEGE FARMS 

About 600 acres of the 1,620 acres of land owned by Clemson 
College at Clemson College are being used for field experiments and 
for producing feeds for the livestock used in experiments at the 
college. Approximately 300 acres are used for pasture, several 
hundred acres are in forests and rough lands not suited to cultiva
tion, and the remainder comprise the Clemson College campus. Of 
the 600 acres in cultivation, approximately 200 acres are used for 
numerous small field plot experiments and reported elsewhere by 
the other divisions in charge. The remaining 400 acres of cultivated 
land are used for producing feeds for the experimental herds of 
hogs, sheep, beef cattle, dairy cattle, and where the land is suitable, 
for experiments with crops on a larger scale. The principal crops 
grown by the Farms Division are corn, small grain, hay, and cot
ton. On most of these crops some form of research work is being 
conducted, some of which is briefly discussed in the paragraphs 
which follow. 

Alfalfa in Drill versus Broadcast Seeding 

It has been observed that on some land after the first year 
grass injures the stand of alfalfa and also decreases the quality , of 
hay produced. For this reason the Farms Division started an ex
periment in 1928 to determine whether or not it would be practical 
to grow alfalfa in rows · and keep the grass out by cultivation. This 
experiment consists of one acre planted in rows 12 inches apart and 
five acres sown broadcast. The seasons this year have been very 
unfavorable for this experiment in that the excessive rains at the 
time of the first cutting prevented the cultivation and later the dry 
weather caused almost a failure with the entire crop. 
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Soil Improvement 

For the past nine years much attention has been given to the 
improvement of the uplands on the college farms. During this time 
the productiveness of the soil has been increased 75 to 100 percent. 
This has been done on some fields by the use of winter cover crops, 
while on other fields we have used cover crops and the manure from 
the dairy barn. 

For the past four years an experiment has been running to de
termine the value of a cover crop of rye and vetch as compared 
with eight tons of fresh manure from the dairy barn in the produc
tion of cotton. In this experiment plot number one was a check 
and received no cover crop or manure, plot number two received 
an application of eight tons of fresh manure per acre about two 
weeks before the cotton was planted, plot number three had a cover 
crop of rye and vetch turned under 10 days before planting, and 
plot number four had both a cover crop of rye and eight tons of 
fresh manure turned under 10 days before planting. 

During the second and third years of this experiment the 
stands of cotton were so irregular on all of the plots that no record 
of the yield was kept. The results of the first and fourth years 
are given below in pounds of seed cotton per acre. 

First year 
Fourth year 

Plotl 

470 
800 

Plot 2 

610 
1,060 

Plot3 
470 

1,060 

Plot4 

755 
1,330 

The data secured thus far indicate that a good cover crop of 
vetch and rye properly handled is as valuable for producing cotton 
as an application of eight tons of fresh manure per acre. This ex
periment is to be carried on for a number of years. 

The Powe·r Unit as a Factor in Production Costs 

One of the major projects under the direction of the Farms Di
vision is a study of the influence of different power units on the cost 
of producing corn. 

A survey made by the Agricultural Economics Division shows 
that the cost of producing corn in the Piedmont section of this 
state is $1.36 per bushel, while records show the cost of producing 
corn in the corn belt to be approximately 60 cents per bushel. This 
survey also shows that the .cost of man labor in producing a bushel of 
corn in the Piedmont section is 54 cents or about 40 percent of the 
total cost. Realizing that the cost of producing corn is too great, and 
that the cost of man labor is one of the big factors in producing 
corn in South Carolina, the Farms Division began some studies to 
determine, if possible, some method by which the cost of produc-
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Figure 38.-Cultivating 26 1 I 3 acres of corn in 7 hours 40 minutes on 
Clemson College Farm. 

Figure 39.-Marking rows, putting in fertilizer, bedding, and planting cotton 
seed in one operation on Clemson College Farms. 

tion may be decreased. These studies are being made on 50 acres 
of land divided into four parts. Each plot was prepared and cul
tivated by a different power unit; plot one by one animal, plot two 
by two or more animals, plot three by tractor entirely, and plot 
four by a combination of the power units used in plots one, two, 
and three. While weather conditions and river overflows have pre
vented the securing of final yields on the different plots, the data on 
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Figure 40.-Sowing grain on Clemson College Farms. Culti-packer be
hind the drill leaves land in good condition. 

planting and cultivation are significant and indicate that the cost 
of man labor in the production of corn can be materially reduced. 
The: one-animal power unit required 2.5 man hours per acre for 
each .cultivation, the two-or-more-animal power unit required 1.4 
man hours per acre, and the tractor power unit required .28 man 
hours per acre. The combination power unit was cultivated with 
the same cultivator as that used in the two-or-more-animal power 
unit and, therefore, required one man hour per acre in cultivation. 

PUBLICATIONS 

Publications reporting the research activities of the South 
Carolina Experiment Station are in greater demand than ever be
fore, indicating a better understanding and higher appreciation of 
scientific research in relation to practical agriculture. This in
creased d~wand is making necessary larger issues of these publi
cations. 

During this fiscal year there has been an especially noticeable 
demand for publications on agricultural economics, soil building 
and fertilization, and livestock. The increased number of publica
tions from the division of agricultural economics is helping to meet 
a part of the demand for information on these subjects. Further 
publications regarding fertilizers and soils, and also regarding live
stock would seem to be needed. 

The mailing list of the Experiment Station now contains per
haps 7,000 names arranged in important subject matter divisions. 
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These names include a goodly percentage of farmers. Classification 
according to subject matter prevents the waste of much material 
which was inevitable under the old system of sending all publica
tions to a general mailing list. The list is being constantly revised 
by removals and additions, and plans are now going forward for· 
a general revision. 

Publications Issued 

During the fiscal year 15 new publications were issued as fol-
lows: 

Bulletin 249, "The Business Side of Dairying". 
Bulletin 250, '' Analyses of Commercial Fertilizers''. 
Bulletin 251, "Cotton Flea Hopper Studies of 1927 and 1928 ". 
Bulletin 252, '' The Mineral Content of Feeds, Soils and Waters 

of South Carolina". 
Bulletin 253, '' An Agricultural Survey of the Charleston 

Area''. 
Bulletin 254, "Corn Silage Versus Sweet Sorghum, Silage for 

Milk Production". 
Bulletin 255, "Ground Hay For Milk Production". 
Bulletin 256, "House Fly Fumigation Experiments with Cal-

cium Cyanide". 
Bulletin 257, "The Maize Billbug In South Carolina". 
Bulletin 258, "The Mexican Bean Beetle 1927-1928". 
Circular 34, "Irish Potato Outlook South Carolina 1929 ". 
Circular 35, "Cotton Variety Tests-1928 ". 
Circular 36, "Nitrate of Soda Experiments-1928". 
Circular 37, "Winter Cover Crop Experiments". 
Forty-First Annual Report for the year ending June 30, 1928. 

Publicity Work 

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



PROJECTS UNDER WAY 

Agricultural Economics Division 

Farm land price study of the state 
Farm credit study of the state 
Farm product prices and farmer purchasing power 
Farm organization and management in the Pee Dee area 
Farm organization and management in the Orangeburg area 
Cotton marketing study of the state 
Marketing and production problems at growing cities 
Farm outlook in South Carolina 

Cotton variety test 
Corn variety test 
Oat variety test 
Wheat variety test 
Rye variety test 
Barley variety test 
Soybean variety test 

Agronomy Division 

Badey breeding (selection) 
Pasture seeding experiment 
Species and variety adaptation test of clovers, vetches and other winter 

legumes 
Introduction test of new plants and crops 
Time of seeding Austrian winter field pea 
Winterhardiness of oats 
Test of winter legumes preceding corn with and without lime 
Seed treatment of cotton 
Time of planting cotton 
Source of nitrogenous fertilizer to cotton 
Time of application of ,nitrogenous fertilizer to cotton 
Rate of application of nitrogenous fertilizer to cotton 
Source of nitrogenous fertilizer to oats 
Rate of application of nitrogenous fertilizer to oats 
Time of application of nitrogenous fertilizer to oats 
Rate of application of nitrogenous fertilizer to corn 
Time of application of nitrogenous fertilizer to corn 
Organic vs inorganic sources of nitrogen to cotton 
Fertilizer analysis, rate · of application, and liming test with cotton in a 

three year rotation 
Fertilizer analysis application to oats 
Fertilizer analysis application to wheat 
Rotation study-cotton and corn 
Fertilizer analysis, materials, and rate of application to tobacco 
General fertiliier analysis test with cotton, corn and small grain in rotation 
Effect of summer and winter legume crop where turned under for soil im-

provement (cotton and corn rotation) 
Study of the effect of fertilizer placement in the production of cotton 
Concentrated fertilizer experiments 
Time of applying fertilizer to cotton 
Cotton fruiting studies 
Investigation of the effect of various sources of nitrogen on the chemical 

and biological changes in the soil and the influence of these materials 
and changes on the composition and yield of crops 
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Study of the causes of the toxicity produced in soils to which calcium ar
senate has been added 

Animal Husbandry Divis!i.on 

Inbreeding experiments with swine 
Protein supplements for fattening hogs' in dry lot 
Cottonseed meal as a protein supplement for fattening hogs 
Hand versus self-feeding in dry lot and on winter forage 
Rations for fattening hogs on soybean forage 
Rations for fattening steers 
Effect of breeding on the quality and palatability of beef 
Cost of wintering sheep 

Botany Division 

Study of the factors influencing the growth and development of cotton 
buds and bolls 

Influence of temperature on germination of cottonseed and growth of cot-
ton seedlings 

Cotton fiber studies 
Effect of debudding on the growth and fruiting of cotton plants , 
Forestry experiments to determine methods of seeding and rate of growth 

on various species 
Plant disease survey 

Chemistry Division 

Study of the relatioriships between the content of certain mineral elements 
of farm-grown roughages and the mineral content of the soil 

Study of the factors influencing the iodine content of plants 
Study of the influences of fertilizer on the protein content of plants. 

Dairy Division 

Preparation and economic uses of hay in feeding dairy cattle 
Line breeding and out-crossing as systems of breeding dairy cattle 
1.ine breeding of Holsteins 
Official testing of dairy cows in the state 
Study of the influence of different feeds on the growth of dairy heifers 
Study of the normal growth of dairy heifers 
Photographic studies of the growth and development of dairy animals 
Study of the relation between the external form, and the internal anatomy 

of the dairy cow and her producing ability 
Effect of fertilizer on pastures 

Entomology Division 

Biology and control of Mexican bean beetle 
Life history, habits and control of bean leaf beetle 
Influence of different factors on hibernation of boll weevil 
Biology and control of the cotton flea hopper 
Thrips on cotton 
Biology and control of corn bill-bugs 
Corn weevil studies 
Studies of the southern cornstalk borer 
Biology and control of tomato fruie worm 
Seasonal history and control of insects of deciduous fruits 
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Toxicity (ki ll ing-power) of insecticide materials 
Study of the persimmon psylla 
Studies of a giant root-borer in a)?ple trees 
Fauna! survey 

Home Economics Division 

Study of how farm families use their leisure 
Study of the dietary habits of rural children from two to six years of age 

in their relation to health and development 

Horticultural Division 

Fertilizer tests on bearing peach trees 
Variety test with apples, peaches, grapes, plums, cherries, pecans and 

strawberries 
Tests of sources of Irish seed potatoes 
Methods of pruning for the Golden Delicious apple 
Fertilizer tests on lrish potatoes 
Fertilizer test on lettuce 
Pollination studies with apples 
Adaptation studies of blueberries 
Asparagus fertilizer trials 
Effects of variability of peach seedlings when used as stocks for peaches 

Cost of egg production 
Cost of raising pullets 

Poultry Division 

Comparison of hatching date for white Leghorn pullets 
Comparison of meat scraps and cottonseed meal for laying hens 
Comparison of ground barley and ground yellow corn in laying mash 
Study of an oil coating method for the preservation of eggs at medium 

temperature 
Study of "Black Leaf 40" as a control of poultry lice 
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FINANCIAL STATEMENT 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 
In Account With 

THE UNITED STATES APPROPRIATIONS, 1928-29 

DR. 

Hatch 
Fund 

Adams 
Fund 

Purnell 
Fund 

To balance from appropriations for 1927-28_ $ 0.00 $ 0.00 $ 0.00 
Receipts from the Treasurer of the United 

States, as per appropriations for fiscal 
year ended June 30, 1929, under acts of 
Congress approved March 2, 1887 
(Hatch Fund), March 16, 1906 (Adams 
Fund), and February 24, 1925 (Purnell 
Fund) ------------------------------- 15,000.00 15,000.00 50,000.00 

CR. 

Abstract 

By salaries -------------------- 1 ' $ 9,360.00 $ 8;856.64 $27,107.69 
Labor --------------------- 2 1,481.09 2,358.98 9,006.51 
Stationery and office supplies 3 497.96 96.84 233.79 
Scientific supplies, 

consumable ------------ 4 158.13 222.05 689.70 
Feeding stuffs ------------- 5 361.35 1,758.94 
Sundry supplies ----------- 6 397.61 243.48 825.90 
Fertilizers ----------------- 7 313.60 3.18 100.00 
Communication service ____ 8 197.05 123.67 454.90 
Travel expenses ___________ 9 201.76 260.64 3,027.92 
Transportation of things __ 10 89.31 35.71 357.48 
Publications --------------- 11 514.62 2,158.77 
Heat, light, water, and power 12 55.07 206.43 279.99 
Furniture, furnishings, fix-

tures ------------------ 13 182.64 1,762.46 
Library -------------------- 14 674.61 9.50 
Scientific equipment ------- 15 2,278.53 653.00 
Livestock ------------------ 16 4.00 
Tools, machinery, and ap-

pliances ---------------- 17 509.09 276.35 1,566.38 
Buildings and land ________ 18 6.11 28.00 12.57 
Contingent expenses------- 19 0.00 0.00 0.00 
Balance -------------------- 0.00 0.00 0.00 

-
TOT AL -----------------------------$15,000.00 $15,000.00 $50,000.00 

WE, THE UNDERSIGNED, duly appointed auditors of the expendi
tures from Federal appropriations reported herein, do hereby certify that 
we have examined the books and accounts of the South Carolina Agricul
tural Experiment Station for the fiscal year ended June 30, 1929; that we 
have found the same well kept and classified as above; that the balance 
brought forward from the preceding year was $0.00 on the Hatch Fund, 
$0.00 on the Adams Fund, and $0.00 on the Purnell Fund; that the receipts 
for the year from the Treasurer of the United States were $15,000.00 under 
the act of Congress of March 2, 1887, $15,000.00 under the act of Congress 
of March 16, 1906, and $50,000.00 under the act of Congress of February 24, 
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1925, and the corresponding disbursements $15,000.00, $15,000.00, and $50,-
000.00; for all of which proper vouchers are on file and have been by us 
examined and found correct, leaving balances of $0.00, $0.00, and $0.00, ' re
spectively. 

AND WE FURTHER CERTIFY that the expenditures have been 
solely for the purposes set forth in the acts of Congress approved March 
2, 1887, March 16, 1906, and February 24, 1925, and in accordance with the 
terms of said acts respectively. 

Attest: 

(Signed) H. W. BARRE, 
Director of the Experiment Station 

J. M. SMITH, State Auditor 
Financial Officer of the Institution 

S. W. EVANS, 
Secretary of the Board of Control 

Auditors 

S. W. EVANS, 
Custodian of the Seal. 

SUPPLE MENTARY STATEME NT, 1928-29 

Funds of The Experiment Station Other Than Those From Federal 
Sources 

Sources of Funds 
Sources Balance from 

Previous year 
1. State appropnat10ns ----------$ 
2. Sale of produce ---------------

Receipts for 
1929 

$ 84,483.48 
72,620.58 

Total 

$ 84,483.48 
72,620.58 

Total -------------------------$ $157,104.06 $157,104.06 

Classification of Total Expenditures from Supplementary Funds 

Salaries --------- ----------------------------------------------$ 31,724.98 
Labor -------------------------------------------------------- 35,668.82 
Stationery and office supplies --------------------------------- 713.69 
Scientific supplies, consumable --------------------------------- 92.42 
Feeding stuffs ----------------------- ____________ ------------- 23,451.10 
Sundry supplies ---------------------------------------------- 7,515.15 
Fertilizers ------------- ------------------------------ --------- 9, 188.68. 
Communication service --------------------------------------- 776.02 
Travel expenses -------------------------------------~-------- 4,394.29 
Transportation of things --------------------------------------- 2,631.18 
Publications ------------- -------------------- ------------- ____ 973.39 
Heat, light, water, and power __ ------------------------------ 3,346.04 
Furniture, furnishings, and fixtures ---------------------------- 96.90 
Library ------------------------------------------------------- 27.00 
Scientific equipment ------------------------------------------- 0.00 
Livestock ----------------------------------------------------- 4,747.50 
Tools, machinery, and appliances ----------------------------- 6,894.45 
Buildings and land -------------------------------------------- 22,360.29 
Contingent expenses ------------------------------------------ 38.13 
Unexpended balance --------------------- --------------------- -,-2,464.03 

TOT AL ------------------ ------------ --- --- --------------$157, 104.06 






