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The 
FORTY-THIRD ANNUAL REPORT 

of the 
South Carolina Experiment Station 

H. W. BARRE, Director 
»Gr. H . AULL, Assistant Director 

INTRODUCTION 
During times of economic stress people naturally turn to the 

application of science to their daily tasks as a means of improving 
their financial and social conditions. Agriculture is no exception to 
this rule, and the conditions through which we are passing em
phasize anew the fact that the intelligent application of science to 
agriculture produces results which stand out in great contrast with 
the slipshod and unscientific methods followed by the careless and 
the uninformed. 

The present situation is serious and yet it is not hopeless. There 
are in South Carolina many progressive farmers who have acted on 
the advice of the experiment station and the extension service and 
who through the production of fruits and vegetables and livestock 
products are at this time independent of the price of cotton. There 
ere others of our farmers who have increased their yields per acre 
and reduced their cost of production to the point where they will 
not lose money at the present very low prices. Cotton could not be 
produced under present conditions with the practices in vogue just a 
few years ago for less than 15 cents per pound. It cannot be pro
duced now at the present price except on fertile soil by the best 
farmers following the most improved practices and with efficient 
farm organization and wise diversification. 

It has been the aim of agricultural research agencies from the 
beginning to find through experimentation better practices for more 
abundant production of our staple crops, to reduce the production 
cost per unit, and to determine practices and methods for producing 
new crops and products which will enable us to have greater diver
sification, more profitable farm organization, and an increased 
revenue. Fortunately for our people, experiments already conduct
ed have developed many facts and fundamental principles which 
will be of great value in planning farm organization, production, 
and marketing programs to meet the present discouraging situation, 
It is true of course that many of the problems of economic adjust-
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ment, social changes, market demands, utilization of new products 
are new and their solution will require renewed efforts and enlarged 
facilities for further research, but our staff is alive to these needs 
and is attacking these problems with a zeal that must in the end 
produce results in proportion to the facilities available. 

The work of the Research Department has been conducted 
along the lines previously reported, with the addition of certain new 
projects in line with the facilities at our disposal and the needs as 
indicated by changing conditions and previous researches in these 
fields. No effort will be made in this brief report to cover the details 
of all of the research work under way, but it will be our aim to give 
a summary of the progress and results of the year. 

RESEARCH IN AGRICULTURAL ECONOMICS 

A contented and progressive farm life is impossible without at 
least a degree of prosperity on the farm. It is to this end that the 
Agricultural Economics Division continues its studies. Prosperous 
farms result not only from economic organization and management 
but from wise financing and marketing as well. This is made clear 
by the most successful farmers in different parts of the state as in
dicated in the results of our farm management investigations, ap
proximately 20 percent of the farmers in any given area usually 
making very good farm incomes. The practices of these farmers, to
gether with the correlations and other statistical analyses, are en
abling us to set up reasonably accurate farming standards for the 
different areas. 

In meeting competition, it is essential that we organize our 
farms according to well-proven economic facts and principles in the 
state, and in line with the outlook, and that the operation then be 
efficient, with more speed in many cases through better equipmenf 
or power and with closer attention to the management details which 
so largely account for low-cost production. Farmers can secure for 
their use the results of these studies, both published and unpublish
ed, and apply them on their farms. Fourteen bulletins and circulars 
have been published to date; these deal with prices, the outlook, 
farm management, marketing, and land utilization. A number of 
farmers have applied results of this work with resulting greater in
comes. 

Surveys of farms were begun by this station as early as 1923. 
Practically all of the 3,000 records secured have been tabulated and 
interpreted so as to make the lessons available to all of our farmers 
The farm marketing and consumption studies of our growing cities 
also provide a basis for more intelligent farm production for local 
demand, giving the kind and extent of deficits of foods and feeds 
and the comparative advantages in their production. The cotton 
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marketing project deals principally with the grade, staple, price, 
and consumption of South Carolina cotton. More general studies 
include those of credit and land economics. A brief progress re
port on each project follows. 

FARM LAND PRICE STUDY OF THE STATE 
(W. C. Jensen and B. A. Russell) 

How to handle and utilize land in the wisest and most efficient 
manner is the aim of our studies in land economics. Interpretations 
along this line must be based on accurate data on land sales from 
first-hand sources for the different areas involved. These areas are 
the type-of-farming divisions of the state where extensive farm 
management records have been and are being secured. Trends of 
prices and many factors influencing land values are the result of the 
field studies and form the basis for arriving at the general objective 
we have in view. 

Tabulations are made directly from the deeds in the court house. 
For each transfer of property, the amount of land, total amount 
paid, date, the last seller, the last buyer, and the location of the 
farm are recorded. When possible, the figures are checked with 
farm management surveys available and with other factors to indi
cate the influence of site, personal preferences or prejudices, and 
other things on land values. A typical county is being selected in 

Figure 1.—Much of the cheaper Coastal Plains land is well situated for 
pastuie and woodland and probably pays the best possible 
dividends when utilized for such purposes. 
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each of the nine type-of-farming areas in the state. (See Forty-
second Annual Report S. 0. Expt. Station page 8, for the location 
of each of these type-of-farming areas.) 

It is safe to say that many thousands of dollars have been lost 
on farm real estate, and much of this waste may be charged to 
ignorance of economic factors influencing land prices and cycles 
Since land is a principal and fundamental resource in agricultural 
production, it is highly important for the individual and society 
that it be purchased wisely and utilized efficiently. Much of the 
tremendous loss to farmers from real estate in the last ten years has 
resulted from judging the movement of land prices incorrectly. The 
loss is also partly due to inefficient use of land each year for farm
ing purposes by reason of untimely cropping systems and unwise 
combinations of farm resources. We know in a general way that 
prices of land follow the prices of farm commodities, but we do not 
know this relationship accurately nor quantitatively except where 
detailed studies are made such as have been completed by this ex
periment station for Anderson county. 

The land question is an especially important one during periods 
of great changes in prices. The period 1920 to 1930 is looked upon 
as a time of readjustment and some of the readjustment is still go
ing on. Many farmers in this period lost nearly all they had because 
they were not familiar with economic principles as applied to land. 
In Anderson county alone, the losses from the boom included eight 
bank failures, failures of about 30 local stores, and many fore
closures of farms. Approximately 50 percent of the farm invest
ment in this state is in land and about 25 percent of the farm invest
ment is in farm buildings, which indicates the great importance of 
real estate to the farmer. 

It is important that a farmer manage his farm well and make a 
good farm income, but it is also highly important that he guard the 
future welfare and safety of himself and his family by buying and 
selling land wisely and thereby keeping his farm investment intact 
and out of debt. "Studies of Farm Land Prices And Ownership" 
was published as Bulletin 247 in the year 1928. Progress statements 
in connection with this phase of the project which was carried on at 
Anderson have also been made from time to time in the annual re
ports. A few of the basic principles developed from that study 
which have hitherto not been mentioned are— 

1. The value of land is dependent on the value or values 
of the cash crops or livestock which it produces. In the 
Piedmont, this resolves itself in the value of cotton de
termining land values quite largely. Land values lagged 
after cotton prices from one to four years for the period 
of years studied. 



FORTY-THIRD ANNUAL REPORT 9 

2. A permanent plan of economic utilization of land in
volves production problems, incomes and investments 
from land, and various social problems. The facts in
dicate that cotton will remain the important cash enter
prise with increasing efficiency in production as a re
sult of competition; and that such enterprises as eggs, 
milk, and vegetables have a place in supplying local 
markets as the population grows. This was also 
brought out in our farm management studies in the 
area during the past five or six years. 

3. The kind of tenure influences the system of agriculture 
and land values and size of farm to some extent. The 
advantages of ownership make ownership desirable. 
The more progressive farmers are developing more 
successful relationships between the land owners and 
their croppers and tenants, a proposition which must 
be worked out largely by trial. Approximately 39 per
cent of the farm families in Anderson county at the last 
census period were share-croppers. 

4. One of the main factors about farming in the present or 
future is the price question, and the prosperity of any 
agriculture depends on the ratio of exchange between 
the prices of cost goods and those of the commodities 
turned out. The recent land boom was a result of price 
conditions, and the sudden change in the prices of farm 
commodities caused the great deflation of land values 
beginning in 1921. An understanding of economic 
values is highly essential to successful farming. 

Similar studies have been initiated in the Pee Dee area of 
South Carolina, and records of sales are being obtained at the court 
house at Florence. In the Piedmont, cotton is about the only cash 
crop. The price of cotton dropped in the fall of 1920 practically to 
pre-war levels. Land prices naturally reacted in the same way be
ginning a year later. In the Pee Dee area, tobacco and other enter
prises supplement cotton in the farm organization as cash enter
prises, and land prices did not reach bottom at the same time as in 
the Piedmont. In the Piedmont, land prices reached bottom in 1925 
and 1926 as cotton prices struck very low levels. In the Pee Dee 
area, preliminary interpretations indicate that the bottom in land 
prices came in 1929 and 1930. In both areas unusually bad weather 
conditions for crops appeared to bring land values down to the low
est possible point, although values were already dropping rapidly 
in connection with the readjustment of prices in general. 

The trend of farm land prices in Florence county has been 
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downward for some years. The average sale price in 1928 was $25 
per acre as compared with $22 in 1929 and $18 in 19301. The range 
in price is great, due partly to the location of the land and also to 
its condition and to improvements. It is indicated that 60 percent 
to 75 percent of the sales are made in the last quarter of the calen
dar year,—October, November, and December. As rapidly as pos
sible, the sales in earlier years are being recorded and interpreted. 

Farm Land Prices in Florence County 1928, 1929, and 1930 
Percent of 

Number of Average Range in farms sold 
Years sales sale price sale price in October, 

recorded per acre per acre November per acre per acre 
and December 

1928 43 $25 $8 to $ 93 60.5 
1929 118 $22 • $5 to $190 75.4 
1930 90 $18 $5 to $200 

FARM CREDIT STUDY OF THE STATE 
(W. C. Jensen and M. Guin) 

To find out the relative efficiency and usefulness of the differ
ent kinds of credit relied upon by farmers for farm production pur
poses is the aim of our credit studies. We expect, in a broader way, 
to develop the economic principles of importance in the successful 
financial management of farms. It is readily seen that this field is 
closely allied with farm management which has to do with the gen
eral organization and operation of the farm. All credit facts and 
principles must be interpreted in terms of farm management and 
are hardly of value unless they can be sensibly applied in the farm 
organization. For example, the three main divisions of farm man
agement are what to produce, how much to produce, and how to 
produce; it is readily seen that these are likewise problems involv
ing the use of credit, and the farm management answer must be the 
answer to the "how much credit" question in each case. 

The facts relating to the amount, cost, terms, and repayment of 
credit are being analyzed. Inquiry is being made into the extent to 
which credit is being supplied in sufficient volume to meet the needs 
of farmers. Difficulties involved in financial relations and possible 
remedies are to be analyzed. The studies are being centered in the 
farm management survey areas in such a way that the results are 
representative of the type of farming in each case. All records 
from the farmers are secured by personal interviews; the facts are 
then summarized and interpreted. A few bankers and merchants 
are cooperating in furnishing facts bearing on farm credit problems. 
Farm mortgage financing is one important phase which is being 
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studied. Arrangements have been perfected to make an intensive 
credit study in the Orangeburg area in connection with the farm 
management project already under way there. 

With the average mortgage debt on South Carolina farms 
operated by full owners in the last census year calculated as $19 per 
acre or $2,383 per farm (which is 41 percent of the value of land 
and buildings mortgaged), the size of the long-time credit problem 
is evident. In addition, most of our farmers borrow several hundred 
dollars each year, for six or eight months, with which to operate. 
The Federal Farm Loan Banks extend credit from 5 to 40 years for 
purchases of land and permanent improvements. The Federal In
termediate Credit Banks extend intermediate credit from three 
months to five years for financing the production and marketing of 
farm products. Local banks furnish short-time credit mainly. In 
spite of all the agencies for making loans, the farmer's credit facili
ties and relations are still unsatisfactory in many areas. 

The uses and costs of short-term credit in South Carolina were 
discussed in last year's report. Research indicated that the four 
important factors affecting the cost of the farmer's credit are, as 
applied to the farmer— 

1. Degree of self-sufficiency 
2. Amount of short-term credit used 
3. Net worth 
4. Value of all crop production per crop acre 

In the Coastal Plains area, judging from records secured in 
Florence county, long-term credit was utilized by 11 farmers, or 32 

Kinds of 
Properties 

Land 
Buildings 
Bank deposits 
Livestock 
Bonds etc. 
Equipment 
Crops on hand 
Other 

Per Cent of Assets 
10 20 3 0 40 5 0 

Figure 2.—On Coastal Plains farms in the Florence area, approximately 
67 percent of the farmer's assets is in real estate. About four 
or five percent is distributed in each of the following—crops on 
hand, livestock, bank deposits, bonds, and securities. 
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percent, of the 34 owners on which records were obtained. The 
average mortgage debt for all farms was $521 and for the mort
gaged farms the debt averaged $1,625 per farm. Seven farmers 
borrowed from individuals, friends and relatives, and four financed 
their farms through the Federal Land Bank; the interest rate aver
aged about eight percent for the former and 5.5 percent for the 
latter. The individual loans ran from one year to an indefinite 
period and the Land Bank loans were all for 34 years. The ratio of 
credit to assets was seven percent on these farms. The net worth 
was $8,288, the total assets being $8,901 and the outstanding debt 
$613. Land and buildings make up the greater part of the farm 
investment. While there are many variations in credit conditions, 
this gives a cross section picture of the finances of the farms in the 
area. 

Long-term credit in the Piedmont area Avas employed by 23 
farmers, or 41 percent, of the 56 farms studied; the average mort
gage debt on the 56 farms was $882, and $2,148 on the 23 farms 
with mortgages. Of the 23 borrowing, nine borrowed from the 
Federal Land Bank at 5.5 percent, nine from individuals at seven 
and eight percent, and five from local banks at about eight percent. 
Most of the loans ran for more than eight years. The ratio of credit 
to assets was 13 percent on these farms. The net worth averaged 
$6,012, the total assets being $6,889, and the outstanding debt $877. 
The following inventory of assets for these farms is presented: 

Amount Percent 
Land and buildings $5,783 83.9 
Crops 218 3.2 
Livestock 268 3.9 
Machinery and equipment 140 2.1 
Household property 138 2.0 
Bank deposits 192 2.7 
Other 150 2.2 

A phase of financial management which has received very little 
attention is that of losses and risks. The extent of losses suffered by 
these farmers from different causes was determined for the ten-year 
period, 1917 to 1926. Sickness was the greatest loss, if it can be 
spoken of in that way, the average per farm being about $300 in the 
Piedmont, $34 in the Sandhills, and about $500 in the Coastal Plains. 
In the Sandhills, the loss from bank failures was very great,—$1,927 
on the average. Tenants had less loss than owners except from sick
ness ; in two of the areas they had as much or more expense from sick
ness. The extent to which risks are insured has only been touched 
upon so far. In the Piedmont the study indicates that 17 of the 76 
farmers, or only 22 percent, carried life insurance, the average 
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amount carried by the 17 being $1,841. Fire insurance was carried 
by 75 percent of the owners. No other kind of insurance was found. 
In the Coastal Plans, 32 percent carried life insurance, the average 
amount for those having it being $1,237; 38 percent of the owners 
had tire insurance; and four farmers had other forms of insurance 
such as hail, wind, and tornado. 

Three principles of capital and credit are— 
1. Capital is accumulated by saving of some people 
2. Capital makes possible increased production, permitting 

investment and operation 
3. The rate of interest is explained by time preference and 

bargaining 

Four classes of financial management on a farm are— 
1. Business investment, from $5,000 to $10,000 on most 

South Carolina farms 
2. Business operating expense, from $100 to $1,000 on most 

South Carolina farms 
3. Spending for personal and consumption, from $300 to 

$600 on most South Carolina farms 
4. Saving, from nothing to $500 on most South Carolina 

farms 

Four examples of farmers' financial problems— 
1. How much capital to put into land, buildings, and other 

parts of the business 
2. How justify equipment purchases on a dollars and cents 

basis 
3. How buy farm and personal supplies wisely 
4. When to make permanent improvements 

FARM ORGANIZATION AND MANAGEMENT IN THE PEE DEE 
AREA 

(W. C. Jensen) 

The purpose of this study is to determine the more profitable 
forms of farm organization for the area, and also the factors influenc
ing efficient production of tobacco, cotton, and other commodities 
produced in this area. The data are obtained by personal interviews. 
Analysis is made of the farms, about 400 in all, according to success
ful and unsuccessful groups, and the practices and costs in produc
tion are determined for the leading enterprises. Statistical trends 
are interpreted in connection with the farm management results. 

Many of the Pee Uee farms are either unprofitable or make com
paratively small profits. The average return on the farm investments 
is not large, averaging about 6 percent. Some of the farms are very 
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profitable. Tobacco is produced by some farmers at seven cents a 
pound, while on other farms the cost is 20 to 30 cents a pound. Our 
records in this area indicate that the lowest cost of cotton per pound 
is six cents and the highest 58 cents. Similar variations have been 
found in the case of corn, oats, hay, milk, and hogs. 

Some important trends in the systems of farming are evident. 
Tobacco has increased in Horry county from 14,000 acres in 1922 to 
23,600 in 1927, the last year figures are available from the United 
States Department of Agriculture; Dillon and Florence counties have 
had similar increases, whereas the other Pee Dee counties have either 
had decreases or no change. The cotton acreage has increased in 
Dillon and Lee counties in these years, but has decreased greatly in 
Horry and Clarendon counties. The acreages of Irish potatoes, sweet 
potatoes, cane, and peanuts have changed little or decreased. Taking 
the area as a whole, corn has remained about the same in acreage and 
oats have increased. Wheat has decreased markedly. Cattle, hogs, 
and sheep have decreased considerably, while dairy cows have de
creased only slightly. These trends, while influenced to some extent 
by price cycles in a few cases, do indicate the trend in production. 

Table 1.—Variation in Costs of Producing Major Crops in the Pee Dee 
Section 

Farm 
Identification 

number 
Acres 

in crops 

Costs per unit by farms and commodities Farm 
Identification 

number 
Acres 

in crops 
Cotton 
(Cents 

per pound) 

Tobacco 
(Cents 

per pound) 

Corn 
(Cents 

per bushel) 

9 75 6 10 54 
52 100 9 7 102 
19 53 12 14 88 
13 32 15 13 438 
23 360 15 14 167 
1 202 16 11 47 

60 22 18 33 126 
24 304 20 12 86 
51 98 21 14 75 
39 57 22 5 81 
18 35 23 13 77 
63 166 23 13 130 
37 71 32 9 149 
17 35 37 12 98 
11 45 51 96 135 
54 143 58 18 257 

Efficient production of the major commodities cannot be over
emphasized. The cost on individual farms varies several hundred 
percent. The variations are caused by more intelligent application of 
labor and fertilizer and in other ways. The expenses of producing 
tobacco and cotton on one of the best as contrasted with one of the 
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poorest paying farms were summarized for comparison. The costs on 
the good farm were found to be seven cents a pound for tobacco and 
nine cents a pound for cotton. On the poor farm the costs are 14 
cents per pound for tobacco and 21 cents for cotton. On all the farms 
the practices which make for low costs are being worked out and will 
be included in the reports to be published. Usual practices are also 
worked out as a basis for planning the work and comparison with re
sults in the Anderson area published in Bulletins 221 and 230 of this 
experiment station. 

FARM ORGANIZATION AND MANAGEMENT IN THE ORANGE
BURG AREA 

(W. C. Jensen and C. Gunnells) 

The objective is profitable farming systems and efficient produc
tion of fhe local commodities. The methods employed are the same as 
in the other farm management surveys, in the state with the excep
tion that more detailed records are being obtained than ever before, 
requiring more time, and a rev'sed schedule has been devised for re
cording the data. The accomplishments thus far include 100 records. 
Credit surveys will probably be secured in conjunction with the farm 
management records, beginning this year, in cooperation with fhe 
United States Department of Agriculture. 

FARM ORGANIZATION AND MANAGEMENT IN THE NEWER 
TRUCK AREAS 

(W. C. Jensen and C. Gunnells) 

Many requests have been made for research data on truck crops 
in South Carolina, particularly in the newer areas from Williston 
southeastward. To meet this demand, surveys of farms and statistical 
studies of the truck crops of promise in this general area were begun 
early in 1930. The objective we have in mind is the development of 
principles for successful farm production and marketing of these 
crops and their place in the farming systems. The same methods as 
employed in our other surveys are being applied in the truck studies. 

Farmers have expressed the need of information on the most 
economical practices in producing truck crops and also as to the 
distribution of labor on different crops in the area as a guide to 
efficient combination of enterprises. The commercial acreage of truck 
crops in South Carolina has increased at a rapid rate since 1920; this 
is especially true of asparagus, spring snap beans, cucumbers, 
tomatoes, and green peas. Irish potatoes and watermelons, have in
creased moderately. Fall snap beans, cabbage, cantaloupes, and let
tuce have decreased in acreage. 

Asparagus and cucumbers have increased principally in Barn
well county, while the increase in snap beans has been mainly in 
Hampton county as far as the newer truck areas are concerned. The 
state's carlot shipments of asparagus increased steadily from 129 cars 
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in 1921 to 507 cars in 1929. In this period string beans increased 
from 331 to 779 cars and cucumbers from 664 to 1,043 cars. The peak 
months of shipments in 1929 were as follows—asparagus April, cu-

Table 2.—Acreage of Most Important Commercial Truck Crops in South 
Carolina from 1920 to 1929 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

Years 
Acreage of truck crops by years and kinds 

Aspara- Spring 

gUS beTns 

1,715 
1,765 
1,596 
2,080 
3,500 
4,500 
5,300 
6,400 
7,000 
7,700 

710 
2,965 
4,324 
3,105 
3,569 
2,500 
3,500 
4,500 
4,920 
4,920 

Cab
bage 

3,425 
3,600 
3,150 
2,600 
3,150 
3,300 
2,300 
2,500 
3,350 

Cucum
bers 

,280 
,545 
,630 
783 
563 
900 
120 
300 
300 
500 

Toma
toes 

210 
350 

1,100 
1,600 
2,220 
2,650 
3,450 
2,000 
2,600 
2,860 

Green 
peas 

520 
420 
650 

,630 
720 
160 

,700 
,200 
100 
880 

Irish 
potatoes 

11,845 
9,890 

19,130 
15,523 
21,128 
14,860 
18.720 
18,000 
24,000 
14,000 

Water
melons 

8,710 
9,304 

15,714 
11,200 
15,067 
11,010 
12,720 
12,470 
14,340 
11,330 

The data are 
Agriculture, which 

from tabulations 
is cooperating in 

by the United 
the studies. 

States Department of 

Figure 3.—Beans and turnip greens ready to be canned at a South Carolina 
cannery. The quality is very high. 



FORTY-THIRD ANNUAL REPORT 17 

cumbers June, sweet potatoes December, Irish potatoes May, tomatoes 
June, mixed vegetables May. 

While these trends have been going on in fresh and stored ship
ments, others have found opportunities to produce vegetables for can
ning. Several hundred farmers within a radius of 20 miles of Fair
fax are growing crops to be canned at that point. The most common 
crops canned, in order of importance, are stringless beans, tomatoes 
and turnip greens, with a number of minor ones filling in the calen
dar; and experiments with sweet potato canning are under way. A 
high quality product is put out. Employment is given by the canning 
factory to several hundred local people. The distribution of canning 
is improving, so that the plant can be run practically throughout the 
year. July is, at present, the heaviest month, beans, tomatoes, okra, 
and beets being then handled. June, August, and September are next 
in importance. 

Figure 4.—General view of the new cannery at Fairfax, a large and modern 
plant. 

All of the producers of asparagus in this part of the state have 
furnished us with detailed records of their farm businesses. Rapid 
progress is being made in securing the records of the other truck crop 
producers also. These are now being interpreted. A contrast of two 
farms typical of the area indicates the importance of having enough 
of the farm in cash enterprises. The good farm had about half, while 
the poorer paying farm had only about a third, of the crop acreage 
in cash crops. The one made $1,851 operator's earnings as compared 
with a minus $21 for the other farm. Efficient production of 
asparagus and cotton is the other factor which largely spells the 
difference. 



18 SOUTH CAROLINA EXPERIMENT STATION 

FARM ORGANIZATION AND MANAGEMENT IN THE PIEDMONT 
(B. A. Russell) 

Following intensive farm management surveys over a period of 
eight years and including about 1,000 farm records, arrangements 
were made to continue the work, with the same objective of in
creasing farm incomes and lowering costs, by means of a route study 
of about 40 farmers. The method is to have the farmers supplied 
with sets of record books prepared and printed by this station, and 
visits by the leader of this project are made to each farm once or 
twice a month. In this way, daily records are kept. Many of the 
economic principles brought out in these studies have been applied 
with profit by the farmers. 

The results are reviewed in detail in Bulletin 264 released in 
March, 1930, wh'ch also contains a review of the literature on farm 
management in the Piedmont. The early work of A. G. Smith and 
the later surveys by this station are verified and are brought up to 
date in this bulletin. Bulletins 221 and 230 deal with similar prob
lems in the Piedmont. Annual surveys of the cooperating farmers 
are now under way; this feature will enable us to maintain our results 
in the most up-to-date manner possible. 

Conclusions from our earlier studies with respect to the place of 
cotton are borne out by the recently kept record books and statistical 
analyses. While the recent increase in western cotton production has 
been unfavorable to farmers in this area, research is finding the way 
for our local farmers to compete successfully with the Texas producer. 
The production practices are improving. Our studies of cotton grade 
and staple and price are helping to secure better net incomes. Pro
ducing better quality cotton in most instances means the establishing 
of communities which grow one variety or strain of cotton. Effect ve 
marketing is important in obtaining the best results and offers oppor
tunities in communities where farmers are willing to cooperate. 

The farmers with the high earnings have more crop land and a 
larger cotton acreage than the farmers with low earnings. There are 
some farms on which larger units of machinery than are now used 
would be advisable. Livestock production, particularly dairying and 
poultry, can be increased to advantage on certain farms near grow
ing mill towns of the general area. Other possibilities for increasing 
earnings are given in Bulletin 264. 

COMPARISON OF MECHANICAL AND HORSE POWER 
(B. A. Russell) 

This is a study to determine the relative advantages of mechan
ical and horse power and the economic place of tractors, trucks, and 
other power machines on South Carolina farms. The data were se
cured by the survey method, using specially designed schedules, early 
in 1930; most of the tabulating of results has been completed, and the 
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conclusions will soon be available to farmers in published form. Ap
proximately 100 farms were surveyed. The costs and time expendi
tures for all operations on the farm are calculated, and the specific 
economic problems for different operations and kinds of farms, as re
gards power, are being analyzed. The Bureaus of Agricultural 
Economics, Agricultural Engineering, and Animal Husbandry of the 
United States Department of Agriculture are cooperating with us in 
these investigations. 

COTTON MARKETING STUDY OF THE STATE 
(W. C. Jensen, M. Guin, and H. A. White) 

To help to answer the question of how our farmers can market 
their most important commodity well and obtain the best poss ble 
price for it is the broad objective before us in our cotton marketing 
investigations. While the spinner requires a cotton of rather definite 
staple, grade, and character, he often finds difficulty in obtaining 
just the type of cotton required, because little effort has been made to 
produce the kinds of cotton which the spinning industry demands and 
because little grading is done at country points. Farmers have been 
urged to produce better cotton, but their inducement to do so is small 
since they are in most cases not paid premiums for the better product. 

It is believed that the first step necessary in dealing with cotton 
marketing problems is to know definitely the grade and staple of 
cotton produced and have this information by areas. Obviously, it is 
•not possible to study all the cotton produced. Samples are, there
fore, secured from a representative part of the crop. In 1930, eight 
percent of the crop in this state is being sampled. This gives suffici
ently accurate results which can be applied to the entire crop. A field 
man makes frequent contacts with the cooperating ginners through
out the ginning season and sees that the samples and data are care
fully collected. Other phases of the study include detailed price 
analyses at nine selected markets and cotton consumption investiga
tions. The United States Department of Agriculture is now cooperat
ing in the project. Formerly, day to day quality and price studies 
were made for three years in several local markets by this station. 

The 1930 crop of cotton in South Carolina will amount to more 
than one million bales; this is the second million-bale crop since 1920; 
the other large crop was produced in 1926. On the great majority of 
our farms cotton brings in more than 50 percent and on many farms 
more than 75 percent of the farm income. It is our leading com
modity but is marketed more carelessly than most of the minor com
modities. It is, therefore, highly important that the research work in 
these lines be pushed along as rapidly as possible. In a sense, the pro
ducers of short staple and low grade cotton are being paid the pre
miums, whereas the producers of longer staples and better grades are 
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penalized instead of being paid the premiums they deserve. This, 
again, is the inevitable result of a shabby marketing system. 

Staple Per Cent of Crop 
Lengths 0 10 20 30 40 50 60 

in Inches 
13/16 and under 
7/8 
15/16 
1 and 1-1/32 
1-1/16 and 1-3/32 
1-1/8 and 1-5/32 
1-3/16 and 1-7/32 
1-1/4 and over 

Figure 5.—The production of South Carolina cotton by staple lengths in 
1929. Approximately 36 percent of the crop is 15/16 inch or 
longer staple. 

The cotton ginnings in South Carolina, as reported in 500-pound 
bales by the United States Department of Agriculture, are as fol
lows for the past 10 years—1,652,177 in 1920; 786,039 in 1921; 517,-
464 in 1922; 793,817 in 1923 ; 837,815 in 1924; 929,040 in 1925; 1,025,-
991 in 1926; 738,550 in 1927; 744,390 in 1928; 832,454 in 1929. Of 
the 1929 crop, approximately 36 percent was of staple length of 
15/16-inch or longer. In 1928, about 37 percent of the crop was 
15/16-inch or longer. Bad weather in the fall of 1929 lowered the 
quality of the crop. 

Improvement in quality is being realized. Improvements in 
methods of marketing and price are also being made as a result of the 
research work done, increasing competition, and recent action of the 
cooperative associations in pooling and buying on a quality basis. 
Very little is yet known about the factors affecting the quality of 
cotton. Staple is considered to be the result of variety, moisture, 
fertility, weather, and ginning methods. Good ginning is important, 
as it completes the process of turning out a quality product. Clean 
picking is also necessary. In the West, where sledding and boll snap
ping are practiced, it may be that greater emphasis will he placed on 
cleaning the cotton after picking rather than on clean picking. Need
less to say, the best seed and good tillage practices are also to be used 
in making a quality product. 

Price studies in nine representative South Carolina markets are 
yielding results on the way premiums on cotton are paid. There is a 
wide variation in the price paid for the same staple of cotton in these 
markets. While all markets last year discounted staples of 13/16-inch 
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and under, the discount ranged from $1.25 to $2.65 per 500-pound 
bale of white cotton compared with 7/8-inch staple as a base. The 
price paid for 15/16-inch staple varied from a discount of $1.40 per 
bale to a premium of $1.85 per bale. Staple 1 and 1 1/32-inch had a 
still greater variation; the lowest market discounted it $1.00 a bale, 
while the highest paid a preipium of $5.25 a bale. All markets paid a 
premium for 1 1/16-inch and 1 3/32-inch staple, the weighted aver
age premium being $4.85 a bale; the range was $2.00 to $8.60 a bale. 
This indicates wide discrepancies as compared with central market 
prices which are supposed to be the basis in reflecting demand and 
supply relations most accurately and are so accepted. In limited 
areas direct mill buying is carried on and premiums are generally 
paid. There remains much to be done in recognizing and paying for 
quality cotton in South Carolina. The wide price variations are 
definite proof that better grading and classing is needed. 

A STUDY OF THE METHODS AND PRICE FACTORS IN MARKET
ING SOUTH CAROLINA HOGS 

(W. C. Jensen and M. Guin) 

The object of this study is to determine the most advantageous 
plans for South Carolina farmers as to when and how to market 
hogs. In studying this problem, the methods are designed so as to 
secure results along several lines. First-hand information from the 
producing areas and markets indicates the character of the product 
and the nature of the demand for it, the seasonal factors of supply 
and price, the methods of operation, the extent of competition, and 
other important factors. Written records are obtained insofar as is 
possible. Statistical studies are necessary in solving certain phases of 
the problem. 

Hogs make up a rather important farm enterprise in such parts 
of the state as Clarendon and Orangeburg and other counties in that 
general area. Iiog production expanded greatly from 1910 to 1920; 
the long-time trend in number of hogs in the state is indicated in 
Table 3. The number decreased from 1920 to 1925 to less than what 
it had been in 1910. The counties which have, on the whole, main
tained their hog production best are Clarendon, Florence, Sumter and 
Orangeburg. The counties of Allendale, Calhoun, and Hampton have 
had great fluctuations in hog production; in recent years considerable 
increases are occurring in these three counties. In the general area 
of the seven counties mentioned, there is a good soil, and the com
parative advantages for hog production appear good. 

Corn can be grown to better advantage than in some other parts 
of the state, and other feeds and pastures are used to supplement. 

This project having just been initiated, only statistical phases of 
the studies have been dealt with. Two distinct hog price movements 
are of vital importance to farmers. One is the cyclical trend, which 
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Table 3.—Number of Hogs in South Carolina and Leading Counties from 
1880 to 1925 by Census Years 

Years 

Number of hogs on January 1 by years and counties 

The 
State 

Leading 
county 

Second 
county 

Third 
county 

Marion Barnwell Orangeburg 
1880 j 628,198 43,951 38,041 | 37,156 

|Orangeburg Barnwell | Horry 
1890 | 494,696 j 31,331 30,358 | 26,706 

jOrangeburg Horry | Colleton 
1900 | 618,995 | 48,437 | 35,814 | 31,200 

|Orangeburg| Colleton j Horry 
1910 | 665,211 | 42,520 | 41,268 | 38,351 

Orangeburg] Horry | Colleton 
1920 | 844,981 | 56,838 | 45,091 | 40,894 

| |OrangeburgjClarendon| Sumter 
1925 | 534,642 | 43,203 | 24,318 | 21,997 

Fourth 
county 

Edgefield 
32,559 

Colleton 
24,209 

|Barnwell 
30,354 

Berkeley 
33,026 

Sumter 
30,034 

Florence 
21,752 

Fifth 
county 

Colleton 
31,177 

Edgefield 
23,807 

Williamsburg 
28,842 

Williamsburg 
32,462 

Clarendon 
27,800 

Williamsburg 
19,481 

The data are from reports of the United States Census Bureau. 

is usually three to five years from, peak to peak. The next peak in 
prices is forecasted to come in the near future, certainly in 1931. The 
last peak was in 1926. The average price paid to farmers in the 
United States for hogs per hundred weight was $11.80 in 1926, $9.68 
in 1927, $8.75 in 1928, $9.45;, in 1929, and $9.05 for the first nine; 
months of 1930. It is upon these facts, together with present demand 
and supply conditions that this outlook is based. Many of our farm
ers go into hog production entirely because of high prices as the 
periodic price peaks are reached. This has resulted in considerable 
disappointment; it is not economic; the hog enterprise, if engaged in, 
ought to be built up along sounder lines. It is to be hoped that the 
enterprise may become permanently adapted on suitable farms and 
the losses from frequent shifting in and out reduced. 

The other hog price movement of importance is the seasonal 
trend. Most of South Carolina's commercial hog crop is sold in Rich
mond. Because of a number of factors, the seasonal trend of prices 
of these hogs is not expected to be exactly the same as that for the 
country as a whole which is characterized by two lows each year, one 
in December and January when the large spring crop is sold and one 
in May and June when the smaller fall crop is put on the market. The 
present studies are endeavoring to find out more definitely the shape 
of the local seasonal price curve and the factors determining it. 
Sometimes unusual combinations of circumstances make it especially 
advantageous to feed hogs; sucli is the case this fall in South Caro
lina because of a short United States corn crop and a good South 
Carolina corn crop. 
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EXPERIMENTS WITH FIELD CROPS AND FERTILIZERS 
The agronomic research work consists of field and laboratory ex

periments. The field experiments are designed to solve the less tech
nical questions. Field experiments constitute the largest amount of 
the agronomic research. The technical problems involve detailed and 
refined work and often require considerable laboratory experimenta
tion. The laboratory experiments are being increased as rapidly as 
facilities permit. 

The variety studies and much of the fertilizer research is con
ducted at the main station at Clemson College, the Pee Dee Station at 
Florence, and the Sandhill Station at Columbia. 

In addition to work conducted on these stations, fertilizer and 
rotation studies are carried on in cooperation with individual farmers 
in 27 counties of the state. These experiments are on the principal 
soil types found in the state, and this is one of the most important re
search projects of the Agronomy Division. 

There is an urgent need for a careful study of the principal soil 
types of the state to determine their suitability for various crops, and 
to determine their optimum lime and fertilizer needs for successful 
crop yields. 

There are many varieties of oats recommended for use in South 
Carolina. Some of these are well adapted to our conditions, others 
are not. For this reason seed of a large number of varieties were col
lected, planted, and grown under the same conditions to find those 
best suited to the conditions of the state. 

The yields of 13 varieties are shown below: 

OAT VARIETY TEST 
(H. P. Cooper) 

Y ariety Yield in bu. per acre 
Coker's Fulghum 18 b-1-4-8 
Coker's Pedigreed 20-44 
Coker's 7 A-l-20-5-3 
Coker's Pedigreed Strain 3 

51.7 
50.4 
48.9 
48.7 
48.6 
48.2 
47.2 
41.1 
39.2 
38.7 
35.3 
34.8 
32.2 

Coker's 24 H.F.S. 52 
Coker's J X F 155 
Clemson's Fulghum 
Curtis C. I. No. 2041 
Coker's Pedigreed Norton 
Lee C. I. No. 2042 
Y. P. I. Black Winter 
100 Bushels 
Appier 

The varieties that showed up best under the conditions of the ex
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periment were Coker's Fulghum 18 b-l-4-'8, with a yield of 51.7 
bushels; Coker's Pedigreed 20-44 second, with a yield of 50.4; and 
Coker's 7 A-l-20-5-3 third, with a yield of 48.9. 

BARLEY VARIETY TEST 
(H. P. Cooper) 

In this test there were six varieties of barley. Two of these 
varieties were bred up by the Agronomy Division at Clemson College. 
These varieties are the compact awnless type and the loose awnless 
type. These are the only awnless types in the experiment and have 
shown up very well. The yields of six varieties are shown below: 

Variety Yield in bu. per acre 
Hooded—Clemson 36.8 
Compact Awnless Type C. A. C. 29.2 
Bearded Winter 28.2 
Loose Awnless Type C. A. C. 27.2 
Arlington Beardless 17.6 
Kirkland Bearless 17.1 

Hooded barley produced most. C. A. C. Compact Awnless type 
came second, and Bearded Winter third. 

RYE VARIETY TEST 
(H. P. Cooper) 

In this experiment there were seven varieties of rye. Two 
varieties were bred up by the Agronomy Division and stand at the 
head of the list. The yields were as follows: 

Variety Yield in bu. per acre 
C. A. C. Abruzzi 155 25.5 
C. A. C. Abruzzi 151 24.6 
Coker's Pedigreed Abruzzi Strain 10 24.6 
Marett's Pedigreed Abruzzi Strain 1 22.0 
Southern Grown Winter 22.0 
Rosen 21.6 
Piedmont 13.8 

The variety that stands first is C. A. C. Abruzzi 155, with a 
yield of 25.5 bushels per acre. For second place, C. A. C. Abruzzi 
151 and Coker's Pedigreed Abruzzi Strain 10 are tied. Third place 
goes to Marett's Pedigreed Abruzzi Strain 1 and Southern Grown 
Winter rye, which are also tied. Since all strains of Abruzzi stand 
at the head of the list, it is quite evident that it is outstanding. 
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COOPERATIVE FERTILIZER EXPERIMENTS 
(W. B. Rogers) 

The cooperative fertilizer experiments conducted on important 
soil types in various sections of the state have been continued as in 
former years. 

The rates of application of fertilizer and the analyses varied 
with the different experiments. Six hundred to 1,000 pounds of a 
fertilizer containing 8 to 10 percent phosphoric acid, 4 to 6 percent 
ammonia, and 2 to 4 percent potash were used, except where the per
centages of the materials were varied for purpose of comparison. 
The results show the response of different crops to varying amounts 
and kinds of fertilizers in the regions represented by these tests. 

EFFECT OF LIME ON NORFOLK SAND 
(W. B. Rogers) 

One-half of each plat in the cooperative fertilizer experiments 
has received one ton of limestone per acre every three years. 

It was noted that the growth of legumes was better on the 
limed areas. Since the legumes are not fertilized directly, they 
would be most likely to show a response to lime on a highly acid 
soil. Larger amounts of fertilizer are often required for a success
ful crop on strongly acid soils than on soils which have a more fav
orable reaction. Some of the increase in yields from the limed areas 
is due to the additions of nitrogen to the soil by the legumes. The 
results from liming on Norfolk sand at State Park are presented in 
Table 4. 

Table 4.—Effect of Lime in Combination with Rates of Fertilization on 
Norfolk Sand at State Park 

Treatment 
Yields in Pounds of Seed Cotton per Acre for 1929 

Treatment 
Limed Unlimed 

No fertilizer 
400 lbs. 8-4-4 225 53 
800 lbs. 8-4-4 553 674 

1000 lbs. 8-4-4 467 444 
1200 lbs. 8-4-4 826 610 
1600 lbs. 8-4-4 1496 1119 
2000 lbs. 8-4-4 1584 988 
Average 859 648 
Percent Increase 32.56 
*A11 fe rtilizer used was 8-4-4 (PAK). 

FERTILIZER TREATMENT OF OATS 
(W. B. Rogers) 

Experiments have been conducted in cooperation with farmers 
in nearby counties to determine the effect of fertilizing oats at plant
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ing as compared with using only sodium nitrate as top-dressing in 
the spring. The results from three experiments, one plat for each 
treatment, in Pickens county for 1930 are included in Table 5. 

Table 5.—Yields from Cooperative Oat Fertilizer Experiments—1930 

Average three Percentage 
Treatment farms increase 

bu. per acre over check 

Check (No fertilizer) 20.1 
200 lbs. superphosphate 23.9 ~18~9 
200 lbs. superphosphate 

29.4 46.3 Top-dressed 100 lbs. sodium nitrate 29.4 46.3 
200 lbs. 9-3-0 

68.2 Top-dressed 100 lbs. sodium nitrate 33.8 68.2 
200 lbs. 9-3-3 broadcast 26.9 33.8 
200 lbs. 9-3-3 29.2 45.3 
200 lbs. 9-3-3 

78.6 Top-dressed 100 lbs. sodium nitrate 35.9 78.6 
200 lbs. 9-3-12 

54.2 Top-dressed 100 lbs. sodium nitrate 31.0 54.2 
200 lbs. 13-0-4 I 

22.9 Top-dressed 100 lbs. sodium nitrate 24.7 
I 

22.9 

It will be noted that oats showed a marked response to readily 
available nitrogen. The residual effect of fertilizer which was ap
plied to the previous crop of cotton would serve to limit the effect of 
phosphorus and potash which was applied to the oats. 

SOURCE OF NITROGEN AS A TOP DRESSER FOR OATS 
(W. B. Rogers) 

During the last year three experiments in the vicinity of Clem-
son College were conducted in cooperation with farmers to deter-

Table 6.—Oat Yields from Different Sources of Nitrogen as a Top-
Dresser—1929 

Average three Percentage 
Treatment farms increase 

bu. per acre over check 

Check (No top-dresser) 
Ammonium sulfate 
Urea 
Ammo-phos B 
Sodium nitrate 
Potassium nitrate 
Calurea 
Calcium nitrate 
Leunasalpeter 

Nitrogen from all sources applied at the rate of 27 pounds of NH3 per 
acre. 

22.4 
43.5 
41.7 
40.1 
38.8 
37.7 
34.3 
32.9 
31.8 

94.2 
86.2 
79.0 
73.2 
68.3 
53.1 
46.9 
42.0 
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mine the most effective source of readily available nitrogen as top-
dresser for oats. There was only one plat of each treatment. The 
results of these experiments are shown in Table 6. These data show 
that it is desirable to use some source of nitrogen as a top-dresser 
for oats. 
RATE AND TIME OF APPLYING SODIUM NITRATE TO CROPS 

(W. B. Rogers) 

This work is a part of a series of sodium nitrate experiments 
with cotton, corn, and oats conducted with selected farmers and at the 
branch experiment stations. Sufficient phosphorus and potash to re
move these two elements as limiting factors in successful crop yields 
were applied to all plats receiving sodium nitrate. In general the 
season was considered unfavorable for the cotton and corn crops, but 
was more favorable for oats. These experiments were conducted on 
five to seven farms. There was only one plat of the different treat
ment on each farm. 

The results from the rate and time of applying sodium nitrate 
for cotton are given in Table 7. The data from time of applying 
sodium nitrate to corn and oats are included in Tables 8 and 9, re
spectively. Examination of these results shows a substantial increase 
in yield of corn and oats for phosphorus and potash over the no-
fertilizer treatments. Another outstanding feature of these results is 
the much greater yields from the sodium nitrate applications when 

Table 7.—Effect of Rate and Time of Application of Sodium Nitrate on the 
Yield of Seed Cotton—1929 

Treatment 
Average yield 

in pounds 
on 5 farms 

Percentage 
increase 

over check 

No fertilizer 
No sodium nitrate (Checks) 

463 
607 

100 lbs. at planting 812 33.8 

100 lbs. at planting 
100 lbs. at planting 1056 74.0 

100 lbs. at planting 
200 lbs. at chopping 1112 83.2 

100 lbs. at planting 
300 lbs. at chopping 1187 95.6 

100 lbs. at planting 
100 lbs. at chopping 
200 lbs. 3 weeks after chopping 1085 78.7 

Basic Treatment—400 pounds of superphosphate and 75 pounds of 
muriate of potash. 
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the corn plants were knee-high. The application of all the nitrogen 
at knee-high led, whereas the application of three-fourths at knee-
high and that of one-half at the same stage of growth followed in the 
order named. 

Table 8.—Effect of Time of Application of Sodium Nitrate on the Yield of 
Corn—1929 

Treatment 
Average yield 

in bu. 
on 5 farms 

Percentage 
increase 

over check 

No fertilizer 
No sodium nitrate (Checks) 
200 lbs. at planting 
200 lbs. when knee-high 
200 lbs. when bunching to tassel 

18.0 
24.8 
32.2 
40.3 
34.6 

~29~8 
62.5 
39.5 

50 lbs. at planting 
150 lbs. when knee-high 39.7 60.1 

100 lbs. when knee-high 
100 lbs. when bunching to tassel 36.2 46.0 

Basic fertilizer treatment—200 pounds superphosphate and 50 pounds 
muriate of potash per acre. 

Table 9.—Effect of Time of Application of Sodium Nitrate on the Yield of 
Oats—1929 

Treatment 
Average yield 

in bu. 
on 7 farms 

Percentage 
increase 

over check 

No fertilizer 
No sodium nitrate (Checks) 
200 lbs. Feb. 1 
200 lbs. Feb. 15 
200 lbs. March 1 
200 lbs. March 15 

100 lbs. Feb. 15 
100 lbs. March 15 

1 
17.7 | 
18.9 I 
47.1 | 149.2 
47.9 | 153.4 
47.4 | 150.8 
45.3 | 139.7 

1 
47.0 | 148.7 

Basic fertilizer treatment—200 pounds superphosphate and 50 pounds 
muriate of potash per acre. 

PLACEMENT OF FERTILIZER EXPERIMENTS 
(R. W. Wallace) 

The placement-of-fertilizer experiments are conducted by the 
South Carolina Experiment Station cooperating with the National 
Fertilizer Association to determine the best position to place fertilizer 
with regard to seed. The tests are conducted in South Carolina, 
Georgia, and Alabama. In South Carolina one is placed in Orange-
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burg county on Norfolk sandy loam; one at the Sandhill Experiment 
Station, Columbia, on Norfolk sand; and one in Pickens county on 
Cecil clay loam. In Georgia the test is at the Georgia Coastal Plain 
Experiment Station, Tifton, Georgia, on Tifton sandy loam. In 
Alabama the test is on the Tennessee Valley Experiment Station, 
Belle Mina, Alabama, on Decatur heavy red clay loam soil. 

The fertilizer analysis used was a 10-6-4 mixture derived from 
superphosphate, muriate of potash, nitrate of soda, sulphate of 
ammonia and 10 percent by weight of cottonseed meal. One-half of 
the total ammonia was derived from nitrate of soda. 

The method of application was as follows: 

I. Fertilizer applied six inches below seed in a six-inch 
furrow and stirred with a four-inch shovel. Rates— 
300, 600, and 900 pounds per acre. 

II. Fertilizer applied six inches below the seed in a six-
inch shovel furrow and not stirred. Rates—same as 
above. 

III. Fertilizer applied in a six-inch shovel furrow and 
bedded on two weeks before planting. Rate—600 
pounds per acre. 

IV. Fertilizer applied same as above, but stirred with 
the soil. 

V. Fertilizer applied at the sides of and on same level 
with the seed. Rates—300, 600, and 900 pounds per 
acre. 

VI. Fertilizer applied at the sides of but two inches be
low the level of the seed. Rates—same as above. 

VII. Fertilizer applied in three bands two inches below 
the level of seed. Rates—same as above. 

VIII. Fertilizer applied in one band two inches below the 
level of seed. Rates—same as above. 

IX. Fertilizer applied in direct contact with the seed. 
Rates—same as above. 

X. One-half of total ammonia applied in complete fer
tilizer and one-half as a side-dresser. Rates—600 
and 900 pounds per acre. 

XI. One-half of complete fertilizer applied at planting 
and one-half as a side-dresser. Rates—600 and 900 
pounds per acre. 
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From observations made in these tests it was evident that fer
tilizer, if applied in contact with or very near the seed, will decrease 
the percentage of seed germinating. Every plot which had the fer
tilizer in direct contact with the seed, regardless of the rate of appli
cation, gave a lower percentage of germination. The decrease in 
germination was in direct ratio to the amount of fertilizer applied. 
This indicates that the more closely the seed and fertilizer are asso
ciated and the greater the concentration of fertilizer in the immediate 
vicinity of the seed, the greater will be the injury to germination. 
When the fertilizer was applied in direct contact with the seed, the 
resulting plants were not as vigorous as were the plants where the 
fertilizer was not in contact with the seed. 

The plots having the fertilizer applied at the sides of and on the 
same levtel with the seed gave a higher percentage of germination 
than did the plots having the fertilizer applied two inches below the 
seed. However, the germination on the plots where the fertilizer was 
applied at the sides of but two inches below the level of the seed, and 
in three bands two inches below the seed, were only one percent lower 
than the side application of fertilizer. Some of the data secured on 
germination are found in table 10. 

Table 10.—Germination of Cotton Seed from the Different Rates and 
Methods of Applying Fertilizer 

Rate Method of applying fertilizer Percent 
germination 

No fertilizer 39.4 

300 
300 

lbs. Six inches below seed and stirred 
In contact with seed 

37.7 
33.6 

600 
600 

" Six inches below seed and stirred 
In contact with seed 

33.6 
26.6 

900 
900 

" Six inches below seed and stirred 
In contact with seed 

33.0 
25.8 

From the 1929 results the fertilizer stirred with the soil two 
weeks before planting gave the highest yield of seed cotton per acre, 
which was 835 pounds. However, the plots where the fertilizer was 
applied and not stirred with the soil two weeks before planting pro
duced 777 pounds of seed cotton per acre. The plots having fertilizer 
applied in a six-inch shovel furrow and stirred with a four-inch 
shovel immediately before planting gave a yield of 748 pounds of seed 
cotton per acre. Plots having fertilizer applied the same as the above 
mentioned plots but not stirred with the soil gave a yield of 706 
pounds of seed cotton per acre. 
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POTASH EXPERIMENTS 
(R. W. Wallace) 

Experiments with special reference to potash requirements are 
being conducted at the Sandhill Experiment Station. The very light 
type of soil which predominates on the station farm as well as on a 
large area extending across the center of the state provides an excell
ent opportunity for the study of nutrient requirements of plants. 

The experiments are in a two-year rotation: first year, cotton 
followed by Austrian winter field peas in the fall; and second year, 
corn interplanted with soybeans. The only fertilizer the corn receives 
is the residual fertilizer from the cotton plus a uniform application of 
ammonia as a side-dresser. Yield record is kept on both the corn and 
the soybeans. 

One series of plots is to determine the most efficient application 
of potash with varied increments of phosphoric acid and ammonia. 
Another series is to determine the residual effect of heavy applications 
of potash, while another is to determine the most effective source of 
potash for cotton. 

No yields were secured in 1929 from several plots in each series 
as the cotton was completely drowned by excessive rainfall, which 
accumulated in this area covering the cotton with water several times 
during the growing season. 

In addition to the experiments conducted on the Experiment 
Station at Clemson College, 19 cooperative potash tests are being con
ducted in a number of the counties in the central and northeastern 
counties of the state. These tests are located on the type of soil which 
seems to predominate in each county and are conducted to determine 
the most efficient rate and time of applying potash to cotton. 

Seventeen cooperative potash side-dressing experiments were 
started this year and are located in the Piedmont and Upper Coastal 
Plains counties. 

EFFECT OF THE ADDITION OF ARSENICAL COMPOUNDS TO 
SOILS 

(W. R. Padsn and W. B. Albert) 

Soil from the Pee Dee Experiment Station, which had become un
productive for certain crops ajiparently from heavy applications of 
calcium arsenate, was used for greenhouse experiments, to study 
i's effect upon the growth of cotton and cowpeas. The growth of 
these same crops on a similar but productive soil wh:ch had not re
ceived calcium arsenate was also determined for purposes of com
parison. 

Figure 6 shows the comparative growth of cotton and cowpeas on 
the unproductive and the productive soil. Figures 7 and 8 show the 
respective growths of cotton and cowpeas on unproductive soil to 
which various nutrient materials were added. The check pot repre
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sents untreated unproductive soil; K, 150 pounds of muriate of 
potash; Ca, 1,500 pounds calcium hydroxide; Mg, 50 pounds of 
magnesium sulfate; Mn, 50 pounds of Manganese sulfate; and Cu, 10 
pounds of copper sulfate per acre. 

It was noted that the addition of lime, in the form of calcium 
hydroxide, greatly increased the growth of cotton and cowpeas on the 
unproductive soil. It is possible that the lime decreased the solubility 
of the arsenic in the soil. 

Field observations, greenhouse and laboratory tests definitely in
dicate that there is a relationship between the unproductivity of cer-

Figure 6.—Growth of cotton and cowpeas on unproductive and productive 
soil from Pee Dee Experiment Station. 

Figure 7.—Growth of cotton on unproductive soils treated with various 
nutrient materials. 
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Figure 8.—Growth of cowpeas on unproductive soils treated with various 
nutrient materials. 

tain soil types and the accumulation of soluble arsenic in the soil as 
a result of heavy applications of calcium arsenate. 

Observations suggest that the Coastal Plains soils, which are 
relatively low in iron and other materials that would be expected to 
render arsenic insoluble, are most affected by the addition of arsenic. 
The red soils, which contain large amounts of iron, are less likely to 
he injured by the addition of arsenic. The red soils predominate in 
the Piedmont section of the state. 
STUDIES ON THE CHEMICAL CHANGES IN THE SOIL AND CROP 

RESPONSES TO THE VARIOUS SOURCES OF NITROGEN 
(W. R. Paden) 

The data from the experiments designed to test the chemical 
changes in the soT and crop responses to the various sources of 
nitrogen are not sufficient to make close comparisons between all the 
different sources which are used. The addition of lime produced con
sistently higher yields of cotton with all of the organic sources of 
nitrogen such as cottonseed meal, dried blood, fish scrap, tankage, 
activated sludge, and acidulated leather. The above was also true 
with such inorganic sources as ammonium sulfate and leunasalpeter 
which tend to leave an acid residue in the soil. Winter peas on cer
tain of the limed plats decreased the need of nitrogen in the fertilizer. 
The rate of nitrification of ammonium sulfate was increased by liming. 
Nitrate accumulation from cottonseed meal both with and' without 
lime were below that of ammonium sulfate. The ammonium sulfate 
plats maintained a higher level of nitrate accumulation throughout 
the season than did the cottonseed meal plats. Calcium cyanamid 
nitrifies slowly, the nitrate accumulation from the cyanamid plats be
ing much slower than from plats treated with certain other standard 
nitrogenous materials. 
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LIME REQUIREMENTS OF SOUTH CAROLINA SOILS 
(H. P. Cooper) 

Recently there has been an effort to encourage farmers to grow 
more grain and forage and to raise more livestock. The successful 
production of high quality forage requires a productive soil. The 
soils well supplied with calcium are usually most favorable for the 
profitable production of legumes. Since a large percentage of South 
Carolina soils are too acid for optimum growth of certain important 
leguminous crops it will be necessary that lime be applied to many of 
the soils before they will be well suitable for a diversified cropping 
system. 

The soil acidity determinations on 1,475 soil samples are given in 
Table 11. It is noted that the Coastal Plains soil samples are more 
acid than the Piedmont samples. Nearly 50 percent of the Coastal 
Plains samples are strongly acid to very strongly acid, whereas only 
20 percent of the Piedmont soils are in this grouping. The soils class
ed as strongly and very strongly acid do not contain sufficient calcium 
for the profitable production of many crops and are in need of lime. 
Since such a large percentage of the soils is too acid for the success
ful production of general field crops, there is great need for a com
prehensive study of the soil conditions prevailing in various sections 
of the state. 

Table 11.—Acidity Determination on Certain South Carolina Soils 

Arbitrary 
pH 

values 

Percent of samples 

Degree of acidity 
Arbitrary 

pH 
values 

Coastal Plains 
soils 

Piedmont 
soils 

Strongly alkaline 
Slightly alkaline 
Slightly acid 
Moderately acid 
Strongly acid 
Very strongly acid 

8.004-
8.00-7.00 
7.00-6.00 
6.00-5.30 
5.30-5.00 
5.00 & less 

0.0 
3.88 

13.97 
33.01 
23.30 
25.56 

1.80 
13.04 
24.44 
40.91 
11.66 

8.15 
Total No. soil samples 309 1166 

EXPERIMENTS WITH LIVESTOCK 
The interest in hog feeding in South Carolina is increasing 

rapidly. This increased interest is due to the greater understand
ing and application of economical feeding methods determined and 
advocated by the Experiment Station. So far the increased profit 
has been due largely to the use of a good protein supplement with 
corn. 

The findings of the experiment station regarding the value of 
forage are not yet in general use. Records kept on about 175 car
loads of demonstration-fed hogs show that corn was marketed for 
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about $1.29 per bushel. The proper use of forage would have in
creased the value of the corn fed to over $1.90 per bushel and added 
more than eighty thousand dollars to the income of the farmers 
taking part in these shipments. The use of forage is being em
phasized by the Extension Service specialists as the second import
ant step in the economical fattening of hogs. 

The purebred herds and flocks of this station are furnishing 
breeding and show stock for the farmers of this and other South
eastern states. The Berkshire herd is recognized as one of the best 
in the entire country and, in addition to pigs for experimental 
work, supplies farmers with the best of breeding animals. 

The herd of Hereford cattle and the flocks of Hampshire and 
Southdown sheep are being improved and increased in size in order 
that sufficient animals of the best quality may be available for ex
perimental work. 

A STUDY OF THE RESULTS OF INTENSIVELY INBREEDING 
BERKSHIRE SWINE 

(E. G. Godbey) 

The inbreeding experiment started in the fall of 1927 is being 
continued. Fifty-nine litters—551 pigs—have been weighed and 
measured. The weight, height, length, heart girth, size of bone, 
depth of heart, and spring of rib have been taken at birth and 
every seven days until weaning age, 8 weeks. 

The average initial weight on these pigs was 2.72 pounds and 
the average final weight 30.69 pounds. Three hundred and six of 
the pigs farrowed were boars and 245 were sows. 

The coeff icient of inbreeding of these pigs has varied from 1.56 
percent to 56.83 percent,—the mean coefficient of inbreeding being 
20.9 with a standard deviation of 13.86 plus-minus .86. Correlations 
have been made between initial weight of the pigs and the degree of 
inbreeding and between the final weight and degree of inbreeding. 
The correlated coefficient of —.08 indicates that there is no correla
tion between the initial weight and the coefficient of inbreeding. 
The correlation coefficient of minus 6 ± .035 indicates a rather strong 
correlation between final weight and the coefficient of inbreeding. 

This work is being continued with the more intensely inbred 
sows and with some litters that are not inbred. 

A STUDY OF THE INFLUENCE OF SOYBEANS WHEN FED WITH 
LIMITED AND FULL RATIONS OF CORN AND CORN AND 

TANKAGE ON THE HARDNESS OF FAT IN HOGS 
(E. G. Godbey) 

A fourth test comparing limited and full feeding of corn and of 
corn and tankage to hogs grazing soybeans has been completed. 

The hogs grazed green beans from June 29 to August 24. Mature 
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beans were used during the remainder of the fattening period. During 
the green-grazing stage the use of tankage decreased the gain and in
creased the cost in both the limited and the full fed lots. Full feed
ing of corn produced the most rapid gains (1.25 pounds per day), 
while limited feeding of corn produced the cheapest gains ($5.66 per 
100 pounds). 

After the hogs were turned on mature soybeans, the use of 
tankage increased the average daily gain about .2 of a pound in both 
the full fed and the limited lots. The use of tankage also made a 
slight increase in cost of the gains made in these lots. During the en
tire feeding test full feeding produced the most rapid and the most 
expensive gains. The addition of tankage to both the full-fed and 
limited-fed lots increased the gain and increased the cost. The most 
profitable gains were made by hogs receiving a 2-§ p ercent ration of 
corn and tankage while grazing soybeans. 

The average feed-saving value of an acre of beans was $13.15 
higher for the green than for the mature beans. The highest feed-

Figure 9.—Soybeans ready for grazing. 

saving value of an acre of green beans ($48.69) was made when corn 
was full fed. 

At the close of the feeding test these hogs were slaughtered at a 
local packing house, where the carcasses were graded as to firmness 
of fat. Fat samples were taken and mailed to the Bureau of Animal 
Industry at Washington, where refractive index readings and iodine 
numbers were determined. 
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All hogs receiving a limited ration of corn and soybeans were soft 
or oily. Half of the hogs receiving a full feed of corn on soybeans 
produced satisfactory carcasses and the others were soft. Seven hogs 
receiving a full feed of corn and tankage on soybeans produced satis
factory carcasses and three were medium soft. The check-lot hogs, 
receiving corn and tankage, were all hard with the exception of one 
hog, which was medium soft. 

GROUND SOYBEANS AS A SUPPLEMENT TO CORN FOR FAT
TENING HOGS IN DRY LOT 

(E. G. Godbey) 

Twenty-seven purebred Berkshire pigs weighing approximately 
100 pounds each were divided into three lots and were self-fed the 
following supplements to corn meal in dry lot: 

Lot 1—Tankage (12:1) 
Lot 2—Ground Biloxi soybeans (6:1) 
Lot 3—Ground Mammoth Yellow soybeans, plus 2 percent 

additional protein furnished in fishmeal (6:1: .25) 
A mineral mixture of 10 parts of steamed bone meal, 10 parts of 

ground limestone, two parts of salt was self-fed in all lots. 
The tankage-fed hogs made the most rapid and economical gains. 

The hogs receiving ground Biloxi beans and fish meal made the slow
est and most expensive gains. 

At the close of the feeding test these hogs were shipped to the 
Bureau of Animal Industry at Washington, where fat gradings were 
made. Half the hogs receiving tankage were medium hard and the 
others medium soft. The carcasses of the hogs from both soybean lots 
were soft or medium soft. Detailed studies made on the carcasses of 
the hogs receiving tankage and ground Biloxi soybeans showed them 
to differ very little in respect to dressing percentage, shrinkage, tex
ture, tenderness, aroma, flavor, and fat. 

PROTEIN SUPPLEMENTS FOR FATTENING HOGS IN DRY LOT 
(E. G. Godbey) 

A third test was, conducted in the early spring of 1930 comparing 
soybean meal, cottonseed meal, and peanut meal as protein supple
ments for fattening hogs in dry lot when fed in combination with fish 
meal and yellow corn. Hand and free-choice methods of feeding were 
compared with each supplement. With all of these supplements free-
choice feeding produced more rapid and economical gains than hand 
feeding. As in our previous experiments, soybean meal was slightly 
superior to cottonseed meal and peanut meal, producing faster and 
cheaper gains. Cottonseed meal was superior to peanut meal both 
from the standpoint of rapidity of gain and cost of gain. Either of 
the vegetable protein supplements used in this test, when fed in com
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bination with fish meal, increased gain and decreased cost when com
pared with fish meal alone as a protein supplement. 

HAND VERSUS FREE-CHOICE FEEDING ON CORN AND FISH 
MEAL 

(E. G. Godbey) 

A third test was conducted comparing hand and free-choice feed
ing of corn and fish meal in dry lot and on barley forage for fatten
ing hogs. Free-choice feeding produced a more rapid and economical 
gain when the hogs were in dry lot. Hand feeding produced a more 
rapid but expensive gain when the hogs were on barley forage. The 
use of forage increased the gain and decreased the cost with each 
method of feeding. 

HI 

Figure 10.—Barley makes heavy seed yield after grazing. 

COTTONSEED MEAL FOR MULES 
(E. G. Godbey) 

During the spring and early summer of 1930 a second test was 
conducted using cottonseed meal to replace part of the corn ration foi 
work mules. One lot of these mules was fed a standard ration o 
shelled corn and grass hay. In the second lot of mules one pound o 
cottonseed meal was used to replace two pounds of shelled corn. T ie 
cottonseed meal was fed at the rate of three-fourths of a pound pel 
day. The daily loss in weight per mule was practically the same m 
each lot, being .27 of a pound in the check lot and .295 in the cotton 
seed meal lot. The use of cottonseed meal made a slight reduction in 
the cost of feeding. 
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BOTANICAL AND BACTERIOLOGICAL RESEARCH 

The projects of the Division of Botany and Bacteriology are con
cerned with our chief crop, cotton. The competitive conditions under 
which the crop is now grown, along with its present low price, make 
especially valuable any additional knowledge that will enable its more 
economic production. 

Our growers are confronted with the important problem of ob
taining a "stand" of cotton as the first step in its production. This 
is more or less evident every year but is quite serious on many soils 
when cool and wet conditions occur in the spring. The object of one 
of our important projects is to determine the causes responsible for 
these seedling losses of cotton. Progress during the year has been 
slow because of the fact that Dr. Wallace resigned in June, 1929, and 
Dr. Arndt did not assume the duties of Plant Pathologist until Sep
tember 1, 1930. 

Previous preliminary work has shown that there are several 
varieties that can withstand considerable cold weather in the early 
stages of growth and this has given us a good starting point. Dr. 
Arndt has made excellent progress in starting his work, considering 
the many preparations that were necessary, and more results should 
be available for the next report. 

Cotton production under boll weevil conditions is based largely 
upon rapid development and early maturity of the crop. Another of 
our projects has as its object a study of the factors which influence 
the growth and development of cotton buds and bolls. It has seemed 
advisable to undertake fundamental studies in order to determine the 
variations that exist in the rapidity of development and the factors 
responsible for the variations. Most of the work during the year has 
been done by Dr. W. B. Albert at the Pee Dee Experiment Station. 

We feel that such detailed studies of individual bolls and 
adjacent tissues are necessary before a more complete idea of general 
fruiting relations is obtained, which we believe may in turn be 
translated into cultural or other practices that will help to produce 
the cotton crop most efficiently and economically. 

These studies have given some indications that with the produc
tion of bolls of different sizes, periods of development, etc., there 
may be differences in the percentage distribution of lengths of fibre. 
Adams project 35 was started in July, 1929, to study the length and 
structure of cotton fibres, since there is now a distinct demand for 
a uniform staple. Self-pollinated bolls from plants in greenhouse 
and field have been selected and the fibres arrayed on Baer or 
Johannsen sorters to discover the uniformity of fibres as affected by 
differences in fertilizer applications position on a branch, similar 
dates of blooming in various positions on the plant, early or late 



40 SOUTH CAROLINA EXPERIMENT STATION 

blooming, and the general "place effect" from top to bottom ot the 
plant. 

Fibres from plants grown on plots to which there were no appli
cations of fertilizer or relatively ample applications were quite 
similar in the percentage distribution of the different lengths. 

In the field there was the tendency for late bolls to have shorter 
fibres from plants on the well fertilized or unfertilized plots, but in 
the greenhouse where more uniform conditions for growth could be 
obtained there was no such tendency. The most outstanding thing 
found thus far is the great irregularity in the length of fibres from in
dividual bolls of the same plant. Every one of 49 bolls from one plant 
in the greenhouse has been arrayed and the second boll on branch five 
would be graded as 21/16 of an inch by the cotton classer, while the 
fourth boll on branch six would be graded as 15/16 of an inch, a 
difference in length of lint from two bolls on the same plant of 6/16 
of an inch. If this condition is general, the development of more uni
form staple than that now found on a good commercial variety such 
as Super-Seven, which was used in this work, seems difficult. 

A slightly more detailed discussion of these lines of work is given 
below. 

A STUDY OF THE FACTORS WHICH INFLUENCE THE GROWTH 
AND DEVELOPMENT OF COTTON BUDS AND BOLLS 

(G. M. Armstrong and W. B. Albert) 

Some of the previous studies have been concerned with the pro
portions of organic constituents in all parts of the plant as thei 
effect fruiting in its general aspects. We have been led into a more 
detailed study of the bolls themselves in their relative positions on 
the plant since bolls produced in some positions are retained in a 
large percentage of cases while those in other positions are shed m 
relatively large numbers. The report of last year submitted some 
nitrogen analyses of boll tissues of various ages and from various 
positions on a branch. The carbohydrate analyses have been com
pleted and some of the conclusions with reference to carbohydrates 
are presented. 

1. Bolls of the first position on the branch, up to the age ot 
eight days, were higher in percentage of sugars, dextrins, and starches 
than third position bolls of the same age grown under similar climatic 
conditions. The contrasts were greatest between bolls two and four 
days of age. . , , 

2. Leaves adjacent to the above bolls showed no consist* n 
trend. 

3. The developing seed and lint of bolls at various ages 
appreciably higher in percentage of sugars and starches than u 
b o l l  w a l l s  o r  t h e  p e d i c e l s  a n d  b r a c t s ,  e x c e p t  w h e n  t h e  b o l l s  v ( l t  
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nearly mature. The highest percentages of sugars and starches were 
present when the bolls were about seven to twenty days of age. 

4. There were no consistent differences in sugar and starch 
content of leaves adjacent to the above bolls. 

5. The walls of bolls of various ages were lower in sugars and 
starches than the growing seed and lint during the first 11 to 13 
days. After that time the percentages of sugars and starches in
creased and at the age of 40 to 45 days the boll walls contained a 
higher percentage of both sugars and starches than did the nearly 
mature seed and lint. 

6. The pedicels and bracts of young bolls contained lower per
centages of sugars and starches than the seed and lint. The analyses 
indicated that they had a. higher concentration of sugars and 
starches than the leaves adjacent to the bolls, but a lower concentra
tion than was present in the seed and lint up to the age of 40 to 45 
days. 

The results thus far presented give information concerning the 
dry weight, nitrogen and carbohydrate content of developing bolls. 
It now became of interest to obtain information as to the importance 
of the leaf adjacent to the boll in boll growth and shedding. The in
fluence of the growing branch tip and the effect of ringing a branch, 
thereby interfering with the transport of nutrients, was also of in
terest in relation to shedding and boll growth. In the summer of 
1930 a series of defoliation and ringing experiments was carried out. 
The plan of these experiments is briefly described as follows: 

Fifty branches were selected and the ends of the branches were 
cut off beyond the first square. On the day of blooming the leaf ad
jacent to the bloom was removed. 

Fifty branches were selected and the ends of the branches be
yond the second square were removed. On the day of blooming of 
the first square the leaves adjacent to the second square were re
moved. 

Fifty branches were selected and on the day of blooming of the 
first square the leaves at the first and second positions were re
moved. The ends of the branches beyond the second square were 
also removed. 

I ifty branches had the leaves at the first and second positions 
removed at the time of blooming of the square at each position. The 
ends of the branches were also removed. 

On fifty branches the ends of the branches were allowed to re
main. On the day of blooming of the first and second positions 
squares the adjacent leaves were removed. 

Fifty branches were ringed near the base on the day of bloom
ing of the first square. The ends of the branches were removed. 

On fifty branches the branch was ringed on each side of the 
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first square on the day of blooming. The ends of the branches were 
allowed to remain. 

On the day of blooming the leaves adjacent to the first position 
squares on fifty branches were removed after ringing the branch on 
both sides of the first position square. The ends of the branches 
were allowed to remain. 

Fifty branches were selected and the branch ringed on both 
sides of the square on the day of blooming at the first and second 
positions. The leaves and ends of branches were allowed to remain. 

In all cases as nearly similar untreated branches as possible 
were selected as check branches. Records of boll diameter, from 
which approximate boll volumes could be calculated, and amounts of 
shedding were obtained at various ages. 

The data obtained, as yet, have not been exhaustively analyzed. 
Certain preliminary comparisons of boll shedding and boll growth 
have been made and are summarized as follows: 

1. First position bolls grew to a larger average size than did 
second position bolls. 

2. Bolls that had the adjacent leaves removed did not grow 
to as large a size as comparable bolls that had the adjacent leaves 
present. 

3. An increased percentage of shedding was noted in bolls on 
branches that had the ends removed, as compared with bolls on 
branches that had the ends of the branches present. 

After a more exhaustive study of these data, an integration 
with other work and theories of nutrient transport will be attempt
ed. It would seem that only very drastic treatment of the boll or 
tissues near the boll will cause bolls to shed that would normally 
mature. All of the treatments described, however, appreciably re
duced the final size of the bolls. 
GERMINATION OF COTTON SEED AND GROWTH OF THE 

SEEDLINGS AT LOW TEMPERATURES 
(C. H. Arndt and Geo. M. Armstrong) 

The object of this experiment is to determine the causes re
sponsible for the seedling losses of cotton during the early portion 
of the cotton growing season. The investigation is being conducted 
along three principal lines : 

1. A study of the growth rates of a number of varieties of 
cotton at temperatures which are sub-optimum for the growth of 
cotton, to determine whether or not any differences do exist in their 
rates of growth under these conditions. 

2. The isolation of organisms which may be responsible for the 
seedling losses associated with the cool weather of the early grow
ing season and a study of their temperature relations. 

3. A study of the resistance of the varieties which show 
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promising growth under low temperature conditions, to see whether 
or not their resistance to the organisms which cause the seedling 
loss is correlated with their greater growth rate at sub-optimum 
temperatures. If so, to determine the possibilities of breeding work, 
of developing a strain of cotton which will reduce the above seed
ling loss and be suitable for commercial growing. 

The work this fall has been devoted to an attempt to get the 
constant soil temperature tanks in working order so that the plants 
could be grown at a soil temperature of 1 8 degrees Centigrade with 
the air in the greenhouse held as nearly as it is possible at that 
temperature. Forty sections are available in these tanks. These 
have been planted to cotton of ten varieties and four replications. 

In addition 48 two-gallon earthen pots have been filled and 
planted with these same varieties of cotton in order to study growth 
in air temperatures corresponding to the temperature of the soil 
tanks. 

Approximately the same number of pots has been filled with 
soil brought from Florence in which there has been a heavy seed
ling loss of cotton in past years. Several of the commonly planted 
varieties of cotton have been sown in these in an attempt to de
termine the organism or organisms which may be responsible for 
these losses. Half of these pots have been placed in the warm sec
tion of the greenhouse and the others in the cool section. One-half 
of each group in each greenhouse section will be held at 50 percent 
of the moisture-holding capacity of the soil, the other portion at 75 
percent of the moisture-holding capacity. 

Forty-six other pots have been filled with soil which has been 
brought from Florence and which is supposed to have been poison
ed by calcium arsenate. These pots will be treated in cooperation 
with Dr. Paden in such a manner as to study the observed injury to 
the plants on this soil as related to organisms present and moisture 
content of the soil. 

A STUDY OF THE LENGTH AND STRUCTURE OF COTTON 
FIBRES 

(H. W. Barre and G. M. Armstrong) 

It is known that the fibre length of any sample of cotton varies 
greatly and that perhaps not more than 30 percent of any one length 
is present in a given sample. A study is being made of the effect of 
general growth conditions, different fertilizer applications, and 
other ecological factors as influencing the length of lint. The strain 
of cotton which is being used 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 Florence 
during the season of 1929 and 1930. Usually an array of the fibres 
from each boll has been made on Baer or Johannsen sorters in 
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which the fibres are separated into groups varying by 1/16 of an 
inch. 

A study has been made of some of the material grown in the 
field and the greenhouse in 1929 and this has given certain indica
tions which seem of value. 

Fibre arrays have been made from all bolls on each of 18 
branches from plants grown in the greenhouse. There is apparent
ly no correlation between lint length or uniformity, and position on 
the branch from base to tip. 
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Figure 11.—Variation in fibers from bolls of the same branch. 

Complete arrays from five of the greenhouse plants were avail
able on which there were several bolls on a plant blooming on the 
same day or within a period of three days, thus giving about the 
same external environmental conditions for development. A study 
of the bolls from each plant shows that there was no regularity in 
the percentage distribution of the different lengths of fibres under 
such conditions. 

Plants were grown on field plots with no application of fertilizer 
and on others receiving relative large applications. Twenty-two 
bolls from the same relative positions on plants from each of the 
fertilized and unfertilized plots were then compared. The percent
age of lint of the various lengths from the two samples is very 
similar, showing that fertilizers in this case had no effect on lint 
length. There was a marked difference in the general appearance of 
the plants and those on the plot with no fertilizer exhibited decided 
symptoms of potash hunger. 

The individual seed from a single lock show considerable varia
tion in lint length and uniformity. The few comparisons which 
have been made on the basis of the smallest percentage of fibres less 
than one inch, the greatest percentage of fibres of any one length 



FORTY-THIRD ANNUAL REPORT 45 

or any three lengths, show that the best seed 
from standpoint of length of lint are 7, 8 and 9 
numbered from base to tip of the lock. 

A difference of seven or eight days in the 
date of blooming between August 14 or 15 and 
August 22 gave bolls from the field with fibres 
which were appreciably different in length. 
The earlier maturing bolls had appreciably 
longer fibres on plants both with and without 
applications of fertilizer. This same tendency 
is noted when all bolls on each of 12 field 
plants are considered, the lint produced near 
the end of the season being shorter whether 
from bolls high on the plant or on vegetative 
branches, though there are some exceptions. 
The first boll produced is not always the best, 
however, though one of the first three bolls is 
best on the 12 plants from the field which have 
been thoroughly studied. Under greenhouse 
conditions where plants could be kept growing 
more uniformly and to a much greater s'ze, no 
such tendencies were noted as with field plants. 
Comparisons of all bolls in the first position on 
fruiting branches shows no regularity in lint 
length or uniformity. The same is true when 
all bolls on a plant are compared, for if plant 
thirteen with 49 bolls be cited as an example, 
the second boll on branch five would be graded 
as 21/16 of an inch by the cotton classer, while 
the fourth boll on branch six would be graded 
as 15/16 of an inch, a difference in length of 
lint from two bolls on the same plant of 6/16 of 
an inch. 

The studies in 1930 have included the 
same points as in 1929 as well as the daily in
crease in volume and surface area of the seed 
daily increase in length of fibres, number of 
fibres per seed, and arrays of bolls at different 
ages. The results have not been sufficiently 
arjlyzed for complete presentation. 

PLANT DISEASE SURVEY 
(G. M. Armstrong) 

Several outbreaks of diseases occurred 
''"Ton fibres^from"two*5seed! with unusual severity especially during the 

Approximately 26 000 cold wet weather in the spring of 1929. The 
(irsize)!e I,ictu,et iere rather dry season of 1930 has produced con
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trasting conditions with losses from plant diseases considerably re
duced. This was especially true for diseases of Irish potatoes and 
beans since the epiphytotics or late blight of potatoes and bacterial 
blight and anthracnose of beans of 1929 were not repeated in 1930. 

Many specimens of pecan diseases have been received and we 
have reports that scab is very prevalent this year. 

A survey for tobacco diseases in seedbeds was conducted dur
ing March 31-April 2 and April 17-19. A field survey was made 
July 6 to 12 inclusive. A Phyllosticta leaf spot was found in 42 per
cent of the beds examined but in no case did it seem of economic im
portance. In general, tobacco beds were very free of diseases at the 
time of the survey. Approximately one-half of the seed had been 
cleaned in some manner and nearly one-third had been treated for 
disease prevention. 

The field survey showed that mosaic, ring-spot, angular-leaf 
spot, frog-eye, bacterial wilt, soreshin, hollow stalk, root-knot, 
frenching, potash hunger, sand-drown and blackfire (physiological) 
were distributed throughout the tobacco belt. The losses from 
mosaic were much greater than from any other disease, in one case 
being about $180.00 on four acres. In many fields the damage was 
estimated at from .10 to 60 percent. 

The other chief losses are from leaf-spots, root-knot, potash-
hunger and soreshin. When these are combined with the losses from 
mosaic, the total loss of the tobacco crop from plant diseases is seen 
to be heavy, and the need for experimental and extension work is 
very evident. 

Losses of seedling cotton were very great in much of the Pied
mont area during May and June. Surveys of Anderson and sections 
of Greenwood counties where young cotton plants were dying in 
abundance during and after cool weather showed that an average of 
not over 60 percent of a stand was being retained. The cotton was 
dying on many heavy red clays though the lighter colored soils in 
many cases showed heavy losses. Determinations of the hydrogen-
ion concentration of a large number of these soils failed to show any 
correlation between the death of plants and this factor. 

RESEARCH WORK IN CHEMISTRY 
The Chemistry Division is working on four major projects, two 

of which are in conjunction with other divisions. In addition con
siderable work has been done in cooperation with the Poultry 
Division on the strength and composition of egg-shells as effected by 
certain feeds. This division has also cooperated with the Dairy 
Division in conducting the chemical analyses involved in a nutrition 
experiment carried on with milk cows. 
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Organic and mineral analyses were made on several feeds for 
the Animal Husbandry and Poultry divisions. 

A brief summary of some of the most important projects fol
lows. 

A STUDY OF THE RELATIONSHIP BETWEEN THE CONTENT 
OF CERTAIN MINERAL ELEMENTS OF FARM-GROWN 

ROUGHAGES AND THE MINERAL CONTENT 
OF THE SOIL 
(J. H. Mitchell) 

The object of this project is to determine the relationship that 
exists between the mineral content of soil and the mineral content 
of plants grown on the soil, and also the effect of applied minerals 
on the mineral content of the plant. 

Various combinations of fertilizers have been used. Some plots 
were limed and some unlimed. Plants from these plots were 
analyzed for moisture, calcium, phosphorus, and nitrogen. 

It is essential that cattle have the above elements to maintain a 
mineral balance and prevent certain diseases that may be caused by 
this deficiency. 

Some positive results have been obtained. The protein and 
phosphorus content of the plant responded to fertilizer treatment 
more than the calcium. 

This experiment is being continued and plans are under way to 
enlarge upon it through cooperation with the Dairy Division where
by the rate at which these minerals are assimilated by milking cows 
will be determined. 

FACTORS INFLUENCING THE OIL CONTENT OF COTTON SEED 
(IN COOPERATION WITH THE AGRONOMY DIVISION) 

(H. P. Cooper and J. H. Mitchell) 

In this project several varieties of cotton are used. The percent 
of meats has been determined in a large number of seed samples, 
and the oil and moisture determined in the meats. 

About 70 samples representing 11 varieties of cotton were 
analyzed during the year ended June 30, 1930. The data on oil con
tent are now available over a period of several years. These are be
ing analyzed with a view of discovering definite indication as to the 
factors which make for high oil content and how they may be 
profitably applied. 

A STUDY OF THE INFLUENCE OF DIFFERENT FACTORS ON 
THE IODINE CONTENT OF PLANTS 

(J. H. Mitchell) 

In this project we are studying the iodine content of waters, 
rocks, soils, and fertilizers to determine if possible their influence on 
the iodine content of plants. 
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Various forms of iodine compounds have been added to the soil 
with the idea of increasing the iodine content of plants. The plants 
used were oats, beans, turnips, and beets. The materials used most 
largely have been potassium iodide, potassium iodate, and nitrate 
of soda. 

The results at hand indicate that the iodine content of these 
plants can be increased by iodine fertilization. In some cases the 
increase has been as much as one hundred percent. Heavy applica
tions of iodine carriers have sometimes produced a toxic effect upon 
plants in greenhouse experiments. 
FACTORS INFLUENCING THE PROTEIN CONTENT OF PASTURE 

GRASSES 
(J. H. Mitchell, J. P. LaMaster, E. C. Elting) 

This division is cooperating with the Dairy Division in carrying 
out this project. The chemistry work is being done in this labora
tory. About five hundred samples of pasture grasses have been re
ceived during the year 1929-30. 

These samples are being analyzed for moisture, protein, ash, 
fat, crude fiber, calcium, and phosphorus. This makes the second 
year of investigation along this line and some valuable results have 
been obtained. These are discussed more fully under the heading 
of "Experiments in Dairying". 

EXPERIMENTS IN DAIRYING 

The research work in dairying during the past year has been 
confined entirely to production problems. Two new projects have 
been started—one on the value of fish meal as a supplementary feed 
for dairy calves, and one on the rate of assimilation of calcium and 
phosphorus by dairy cows from a ration composed of native grown 
feeds. 

Progress reports are made on most of the long-time projects 
now in force. 

These projects deal with feeding, breeding, and management of 
dairy cattle as they affect the dairy farmer. 

THE EFFECT OF FERTILIZER ON PASTURE 
(E. C. Elting, J. P. LaMaster, and J. H. Mitchell) 

This project, started in the spring of 1929 and briefly reported 
previously, is now in its second year. 

The object of this experiment is to determine the practicability 
of applying commercial fertilizer and ground limestone on establish
ed pasture sod. 

Originally, 46 plots of one two-hundredth of an acre each were 
laid out in two series of 23 plots each. One series received ground 
limestone at the rate of two tons per acre and the other series re
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ceived no limestone. Duplicate fertilizer treatments were made on 
the limed and unlimed series. In all 15 different combinations of 
fertilizers were used, the application being at the rate of 600 pounds 
per acre in each case. 

Figure 13.—Pasture plots for studying effect of fertilizer on pasture. 

In the spring of 1930 the original plots received the same treat
ment as in 1929 with the exception that no additional limestone was 
applied. In addition, 16 new plots of one one-hundredth acre each 
were added to the original group. The primary object of the new 
group was to test out various kinds and various rates of application 
of nitrogenous fertilizers and also to duplicate some of the treat
ments used in the original series. 

With two exceptions, all plots were clipped at two-week inter
vals during the growing season, the green grass weighed at the plot 
and samples taken for chemical analysis. The exceptions were one 
pair of plots (limed and unlimed, each receiving a complete 12-6-6 
fertilizer) which were clipped weekly and another like pair which 
were clipped at three-week intervals to determine the effect of vary
ing lengths of growing periods on yield and composition of the 
grass. 

Through the cooperation of the Division of Chemistry, complete 
data have been obtained on the yield and composition of the grass 
from all plots for the 1929 season. Since this report is made before 
the end of the 1930 growing season, only the general trend of the re
sults for this season can be reported at this time. 

As previously stated, rainfall had a very marked effect on the 
rate of growth during both seasons and the rate of growth during 
any particular period was largely determined by the amount of 
rainfall regardless of the fertilizer treatment applied. During ex-
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EFFECT OF FE RTILIZATION ON PATE O T GROWTH or BOTURE -SOD — -SUMMER 1929 
RAIN FALL IN INCHES PER TWO WEEK PE RlOO DUR ING THE GR OWING SEASON 
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Figure 14.—Effect of fertilization on rate of growth of pasture sod. 

tremely dry periods all plots descended to a very low and almost 
equal rate of growth. However, during periods of more abundant 
rainfall the fertilized plots responded more vigorously than the un 
treated plots. 

The following points are evidenced by the first year's results: 

1. There was no tendency for the limed series to yield higher 
than the unlimed series. 

2. A complete fertilizer stimulated approximately 50 percent 
more growth than no treatment. 

3. Nitrogen fertilizer alone stimulated practically as much 
growth as did a complete fertilizer. 

4. Neither potash alone nor phosphorus alone stimulated 
growth to an appreciable extent. 

5. A second and third application of nitrogen fertilizer during 
the growing period greatly stimulated growth for a few 
weeks, providing sufficient moisture was available. With
out rainfall the fertilizer was ineffective. 

6. None of the various combinations of fertilizer had an appre
ciable effect on the composition of the grass, the percentage 
of dry matter, nitrogen, ether extract, and crude fiber being 
remarkably constant from all plots. 

There was a slight tendency for the calcium content of the 
grass from the limed series to run higher than on the corresponding 
unlimed series and for the phosphorus content of grass obtained 
from plots receiving heavy applications of phosphorus to exceed 
those receiving no phosphorus, but these differences were not mark
ed. 
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7. The grass from plots cut at weekly intervals ran somewhat 
lower in dry matter and crude fiber and considerably high
er in nitrogen than the average of the plots cut at two-week 
intervals. However, the green yield was decreased to such 
an extent that the total yield of nitrogen for the season was 
lower than on the plots clipped at regular two-week in
tervals. 

The plots cut at three-week intervals yielded slightly more dry 
matter and the percent of nitrogen was not affected so that the total 
yield of nitrogen was slightly above the average. 

A few points observed from the 1930 results are reported as 
follows: 

1. At the beginning of the 1930 season the limed series of plots 
contained a much higher percentage of clovers and less weed in
festation than the unlimed series. 

2. The yield of green material from the limed series has ex
ceeded that from the unlimed series by approximately 14 percent. 

3. The yield of all plots is approximately 50 percent lower 
than during the 1929 season because of very limited rainfall. 

4. The stimulating effect of the various fertilizer treatments 
follows closely after the trend of the 1929 results except that the 
rate of growth has been less because of limited rainfall. 

BREEDING DAIRY CATTLE 
(J. P. LaMaster and E. C. Elting) 

The fall of 1930 marks the end of the tenth year of the long
time project in line breeding, inbreeding, and out-crossing Holstein-
Friesian cattle which is being carried on cooperatively with the 
Federal Bureau of Dairying. 

The present status of the project is as follows: Three outcross 
bulls and one line-bred bull have been used in our herd. 

The first outcross bull used was Sarcastic Hero Lad 310535. 
Nineteen of his daughters were developed and tested and a sum
mary of these records and a comparison with the dams' records 
have been previously reported. 

The second outcross bull used was Sir Colantha Ona Fayne 
376935. Forty-four heifers by his service have been born into the 
herd and of this number 13 have completed records as two-year-old 
to date. i | |i j - ji 

A comparison of the records of these daughters with the records 
of their dams, both figured to a mature equivalent basis, is shown 
below: 



52 SOUTH CAROLINA EXPERIMENT STATION 

No. of pairs 

Percent increase or decrease of daughters' 
records as compared with their dams' 

records 

Milk Percent fat Fat 

First 6 daughters . 
First .10 d aughters 
All 13 daughters 

3.692 
4.146 
3.32 

—1.37 
—1.343 
—4.42 

2.251 
2.746 

-0.93 

A comparison of the individual pairs disclosed the following: 
1. Ten daughters exceeded their dams in milk production. 
2. Seven daughters exceeded their dams in butterfat 

production. 
3. Only four daughters exceeded their dams in percent of 

butterfat. 

These comparisons indicate that as few as six dam and daughter 
comparisons give fairly good index of the sires' transmitting ability. 
In this case 10 pairs were no more accurate than 6 pairs, while 13 
pairs emphasized the tendency of this sire to decrease the percent of 
butterfat of the daughters as compared with their dams. 

The third outcross bull, King Paul Canary Ormsby 356096, is 
now in service and to date has six daughters in the herd. 

THE VALUE OF FISH MEAL AS A SUPPLEMENTARY FEED FOR 
DAIRY CALVES 

(J. P. LaMaster and E. C. Elting) 

During the past year experiments have been conducted to de
termine the feasibility of weaning calves from milk at an early age 
(approximately 60 days) and raising them on a dry grain and 
legume hay ration, with fish meal supplying the main source of pro
tein in the grain mixture. 

A group of six calves was started on a ration composed of: 44 
pounds of ground oats, 40 pounds of ground yellow corn, 15 pounds 
of white (Haddock) fish meal, 1 pound of salt. 

These calves were completely weaned from milk at 60 days. 
They received all the dry grain they would consume up to a maxi
mum of five pounds per day and medium quality soybean hay at 
will. Three calves grew well, developed no abnormal symptoms, 
and at six months of age ranged from 96.6 percent to 99.4 percent 
normal in size. Three of the calves had a poor appetite, scoured 
badly, became stiff, and developed swollen joints and a nasal dis
charge to such an extent that they were dropped from the experi
ment. 
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A second group of eight calves was started on a ration com
posed of: 40 pounds of ground oats, 39 pounds of ground yellow 
corn, 10 pounds of white (Haddock) fish meal, 10 pounds of skim 
milk powder, 1 pound of salt. 

This -group was also weaned at 60 days of age, received the dry 
grain ration up to a maximum of 5 pounds per day and soybean hay 
at will. 

All calves on this ration grew well, developing no abnormal 
symptoms and at six months of age they ranged from 84.7 percent 
to 101.3 percent normal in size. The only difficulty encountered was 
a poor appetite on the part of a small group of Jersey male calves 
and this was entirely overcome by the time the calves were four 
months of age. The fact that after six months these calves have 
grown rapidly and at nine months of age compare very favorably 
with the other calves in our herd indicates that they were not per
manently stunted nor their value in any way impaired. 

A third group of three calves was started on a ration identical 
with the second except that Menhaden fish meal was substituted for 
the white fish meal. All have grown well and as they near six 
months of age all are in good condition and very close to normal in 
size. 

These results indicate that fish meal may be used to a very good 
advantage as a supplementary feed for dairy calves. 
THE RATE OF ASSIMILATION OF CALCIUM AND PHOSPHORUS 

BY DAIRY COWS FROM A RATION COMPOSED 
OF NATIVE GROWN FEEDS 
(J. P. LaMaster and E. C. Elting) 

During the winter of 1929-30, brief preliminary trials were con
ducted to determine the rate of assimilation of calcium and phos
phorus by dairy cows from rations composed mainly of locally 
grown feedstuffs. Two high producing cows, a Holstein and a 
Guernsey, were used in these trials. 

The first ten-day trial was run on a ration consisting of corn 
silage, chopped oat hay, and a grain mixture made up of equal parts 
of ground corn, ground oats, and cottonseed meal. 

These feeds were analyzed and careful records of feed consump
tion recorded. A complete collection of excreta (urine and feces 
combined) was made and analyzed and the milk weighed and 
analyzed. From these data we computed the daily balance between 
intake and outgo of calcium and phosphorus. 

This ration would generally be regarded as a very low mineral 
ration, being particularly low in calcium; yet, for a ten-day period, 
both cows remained in practical equilibrium for both calcium and 
phosphorus retention; both animals showing a positive calcium bal-



Figure 15(a).—Holstein heifer No. H-92, one to six months of age, raised 
on experimental ration No. 1, 96.7 pe rcent normal in size at 
six months of age. 



Figure 15(b) .—Holstein heifer No. H-92, one to six months of age, raised 
on experimental ration No. 1, 96.7 percent normal in size at 
six months of age. 



Figure 16(a).—Guernsey heifer No. G-46, o ne to six months of age, raised 
on experimental ration No. 2, 101.3 percent normal in size at 
six months of age. 



Figure 16(b).—Guernsey heifer No. G-46, one to six months of age, raised 
on experimental ration No. 2, 101.3 percent normal in size 
at six months of age. 
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ance, while one showed a slight positive balance and the other a 
slight negative balance for phosphorus. 

A second ten-day trial was run following a suitable transition 
period in which the same feeds were used except that five percent of 
white (Haddock) fish meal was added to the grain mixture to im
prove the caleuim-pliosphorus ratio in the ration. 

In this case both animals showed a positive balance for both 
calcium and phosphorus during the ten-day period. 

These results should be considered only as preliminary trials, 
but they are extremely interesting in view of repeated failures to 
maintain equilibrium of these elements on apparently better rations 
at other stations. 

THE RELATION BETWEEN THE EXTERNAL CONFORMATION, 
THE INTERNAL ANATOMY AND THE PRODUCING 

ABILITY OF DAIRY COWS 
(E. C. Elting and J. P. LaMaster) 

This project, which is being conducted cooperatively with the 
Federal Bureau of Dairying, has been continued. During the past 
year complete ante-mortem and post-mortem data were obtained on 
11 additional animals, including five Holsteins, four Jerseys, and 
two 'Gluernseys. 

Data on 22 animals have been obtained since this project was 
inaugurated in 1928. 

_ No attempt is made to summarize these data obtained since the 
limited number does not justify a statistical study and conclusions. 
However, the Federal Bureau of Dairying, through all the cooperat-
ors in this project, has accumulated data on approximately 300 
animals and it is believed that within a short time valuable conclu
sions based on these data will be available. 

ADVANCED REGISTRY TESTING 
(J. G. Moxon, Supt. A. R. Testing) 

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 de
sire this work, and a report is made by the test supervisor to the 
(Jlemson 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 state 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. 
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During the year 28 breeders have had cows on test. These 
breeders finished 77 records. 

The eight Jersey records averaged 11,104.5 pounds of milk and 
597.61 pounds of butter fat. The 17 Holstein records averaged 
13,546.6 pounds of milk and 452.68 pounds of butterfat. The 52 
Guernsey records averaged 9,982.5 pounds of milk and 516.10 
pounds of butterfat. The Jersey records were relatively high for 
the year, while the Holstein records were somewhat lower than 
usual. 

The largest record made during the year was by a Jersey cow, 
Sensation's Mikado Millie 568901, owned by Mr. Fred H. Young of 
Timmonsville, S. C., with an AA record of 15,884 pounds of milk 
and 953.89 pounds of butterfat. 

STUDIES OF INSECT PESTS AND RELATED MATTERS 
The Division of Entomology conducts studies of insect prob

lems, including the investigation of life histories, habits, means of 
control, and the study of factors which influence their abundance, 
distribution and spread within the state. 

Figure 17.—New field insectary at Clemson College. 

FEATURES OF THE YEAR (1930) 

This year will go on record as a drought year for much of the 
United States. At Clc.mson College the deficiency in rainfall was 
most marked during August and September. 

The following insect pests appeared to be more destructive than 
usual: Codling moth, larger corn stalk borer, chinch bug, fall army 
worm, thrips (on seedling cotton), mole cricket, cabbage webworm, 
and grasshoppers in general. 
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The following appeared to be less destructive than usual: Boll 
weevil, bean leaf beetle, and-for the first time Mexican bean beetle 
seemed less destructive than usual. 

Red spider 011 cotton gave trouble in some localities but on the 
whole was less troublesome than we should expect in a dry year. 

Cotton flea hopper was on the increase during the autumn and 
appears to be more generally distributed than in the last few years. 

Cotton leaf aphis was plentiful in spring, fewer during the 
summer, and became more abundant again during the autumn. 

Oriental fruit moth, which first inflicted severe injury last year, 
is still doing damage and is the subject of much anxiety on the part 
of our fruit growers. 

Wireworms have continued to be a serious pest in our southern 
counties, and during the year the Bureau of Entomology of the U. S. 
Department of Agriculture has established a station at Fairfax, 
Allendale county, for the study of this problem. 

At ( harleston the U. S. Bureau of Entomology has established 
a station for the study of the "Sand-fly" nuisance, which has been 
complained of for several years from coastal localities. The flies 
are troublesome to human beings and to livestock. 

Cotton leaf-worm did very light damage so late in the season 
that it was not important, and this insect was associated with other 
species in some late-season defoliation of cotton in the coastal 
region. 

The disease known as pigeon malaria has been found to exist in 
pigeons in this state. 

At the Pee Dee Station an undertermined Coleopterous tassel 
borer was quite active during the past season. One field showed an 
infestation of 74 percent by this insect. Other Coleopterous larvae, 
also as yet undertermined, were found feeding high up in the stalk. 
These two borers very likely do but slight damage but their dis
covery is of interest and further information concerning them may 
possibly prove of importance and value. 

MEDITERRANEAN FRUIT FLY 

In this report ot a year ago it was mentioned that the discovery 
of the Mediterranean fruit fly in Florida had necessitated many in
spections, which were gratifying in that the pest was not found in 
South Carolina. 

. Curing the past summer further inspections were again made, 
tlris time especially in the southern counties of Beaufort, Jasper, 
Hampton, Allendale, Colleton, Charleston, Orangeburg and Rich
land. Inspections were made also in the orchards at Clemson Col
lege in Oconee county. This work was done by the Crop Pest Com
mission, the work of which is closely affiliated with the Experiment 
Station. 
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BOLL WEEVIL CAMPAIGN 

For the third consecutive year a campaign was conducted for 
the control of the boll weevil in which the forces of Station, College, 
and Extension Service were coordinated to one end. 

A special course in boll weevil control was organized at Clem-
son College in the spring, which lasted for about two months pre
ceding commencement. Many of the students of this class were 
employed by farmers' organizations or by large planters for the 
summer period to keep watch of the weevil infestation and direct 
control operations. During the summer a weekly statement on boll 
weevil conditions was compiled from data by research workers visit
ing various parts of the state, and this statement was released each 
Monday to the press and to county agents of the Extension Service. 
Thus was provided a body of competent workers, and also a weekly 
statement of the conditions which all might consult. There are 
many reasons to feel that the effort was again successful. 

SEEDLING COTTON INJURY 
(C. O. Eddy) 

During the early part of the growing season of 1930 much 
seedling cotton was damaged by insects, diseases, and disorders. Of 
this damage, thrips caused the greatest amount through the major 
portion of the state. Estimates of loss due to this injury have been 
very difficult to obtain. Speaking generally, however, it may be 
said that the retardation in growth resulting from the injury of the 
seedling plants ranged from two to three weeks in the Piedmont sec
tion to a maximum of four weeks at the Pee Dee Experiment Sta
tion at Florence. It, was unsual to find that the retardation in 
growth was greater in the Coastal section than in the Piedmont sec-

Figure 18.—Two leaves from seedling cotton plants injured by Frankliniella 
fusca Hinds (Thrips). Third leaf is uninjured. 
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tion, since the seedling injury caused by thrips and cotton flea 
hopper has been more severe in the Piedmont section. It is possible 
that seedling injury has been accentuated at the Pee Dee Experi
ment Station because of complications with the calcium arsenate-soil 
complex which prevails at that station, a problem which is discussed 
in another section of this report. 

Study of one species of thrips and its role in seedling cotton 
growth has been completed and published during the last year. The 
work on another species is nearing completion, and will soon be 
available for publication. The published work appears in the 
Journal of Economic Entomology Vol. 23, No. 4, Aug. 1930, under 
the title "The Onion Thrips on Seedling Cotton, With a Season's 
Record of Parthenogentic Development," by C. 0. Eddy and W. H 
Clarke. Reprints of this article may be secured by writing the 
Division of Entomology at Clemson College. 

The second species of thrips studied was Frankliniella fusca 
Hinds. It was found that injury caused by this species was very 
similar to that caused by the onion thrips as reported in the Journal 
of Economic Entomology and as illustrated in this report. This 
species proved to be a very difficult one to study in the field as there 
are four distinct forms; namely, winged females, wingless females, 
winged males, and wingless males. In addition to that feature the 
males and females are very different in appearance, the females be
ing larger and blacker and the males smaller and more brownish in 
color. The males of this species are also very similar in general ap
pearance to the females of the other species. The abundance of the 
different forms of the species varied during the year, the reason for 
which will be shown in a forth-coming bulletin. 

Preliminary experiments have shown some prospects of control 
of all species of thrips on cotton by insecticides. These materials 
have not as yet been tried extensively in plot work, and so can not 
be suggested even for trial for another year or two. With a heavy in
festation of thrips during the coming season a report of these in
secticides will be appropriate. Attempts are being made to develop 
a dust for this purpose as the utilization of sprays which now are 
the most promising seem impracticable. 

ORIENTAL FRUIT MOTH 
(C. O. Eddy and W. C. Nettles) 

Work on the Oriental fruit moth was continued in 1930 since 
the loss of peaches caused by this insect in 1929 indicated that it 
will be an active or potential pest in the future, although the loss to 
the Elberta crop in 1930 was only a fraction of what it was in 1929. 
This change in status with the new year can be explained in part by 
different environmental factors. One of the factors which was im
portant in reducing the infestation from what it was in 1929 was the 
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continued cold weather during the early part of the usual period of 
the activity of this insect. 

In the seasonal studies of 1930 
it was found that there were two 
complete and three partial gen
erations, or as has sometimes been 
indicated, five generations. All of 
the first and second generations 
emerged as adults, laid eggs, and 
died. Of the third generation 
27.7 percent, of the fourth gen
eration one-half of one percent, 
and of the fifth generation none 
emerged as adults. 

Because of the unusual weather 
conditions which prevailed in the 
spring, data from that period are 
very meager, and very little of 
these will be summarized for this 
report. A few miscellaneous items, 
however, were worthy of notice in 
that they answered many ques

tions which have been brought up during the past summer. 
Two cases of development follow in order to illustrate a long 

and short period of development, as summarized data are not as yet 
available. 

Figure 19.—Glass jar for leaf his
tory studies of Orient
a l  f r u i t  m o t h  a n d  
codling moth. 

Typical cases of development in days. 

Larvae Cocoon Pupa 
to to to 

Egg Incubation cocoon pupa adult Total 
July 9 3 9 3 8 23 
Sept. 16 5 38 (Next spring) 43* 

#This season 1930 

Much longer periods of time are required for development of 
the larvae in apples than in peaches. The following two cases are 
used to illustrate this statement. 

Development in peaches and apples in days. 

Eggs Eggs Cocoons Feeding 
laid hatched formed period 

Peaches Sept. 7 Sept. 11 Sept. 23 12 
Apples Sept. 7 Sept. 11 Oct. 5 24 
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There is, of course, no increase in time for stages other than the 
feeding period; i. e., egg, cocooning, pupation, and adult. 

The first eggs of the year that produced larvae which hiber
nated were laid on August 16. The last eggs producing larvae 
which hibernated were laid on October 12 and hatched on Octo
ber 19 at the time of the first frost of the season. The last adult 
emerged from the pupal stage on October 8 and died on October 23. 
The last pupation occurred on September 24. 

The South Carolina Peach Growers' Association and the South 
Carolina Experiment Station cooperated during 1930 in a project 
whereby Macrocev.trus ancylivora Roh., a larval parasite of the 
Oriental fruith moth was imported, reared, and distributed to the 
peach growing districts of the state. It had been previously found 
that M. ancylivora was a constant factor in the control of the 
Oriental fruit moth in New Jersey. During the last two years other 
states found that this insect could be imported from New Jersey and 
distributed with benefit in the peach orchards so that a marked re
duction of the Oriental fruit moth resulted. This had been success
fully undertaken in the northern and western states. The 1930 at
tempts to introduce it into the southern states ivere confronted with 
the hazards which might be present in a new environment. How
ever, authorities on the subject seemed to think that there were 
many reasons to believe that the parasites would be successful, and 
few reasons to suppose that, upon introduction, it would fail to be
come of commercial importance in peach production. 

The parasites were imported from New Jersey in larvae of the 
Oriental fruit moth and in larvae of the strawberry leaf roller, 
Ancylis comptana Frohl. These insects came in triple-wall insect-
tight containers, were placed in insect-tight rooms having several 
walls and there cultured until the adult insect or parasites emerged. 
Parasites other than M. ancylivora were killed as were the moths of 
the Oriental fruit moth and the strawberry leaf roller. 

When the M. ancylivora adults emerged, two-thirds of the 
females were mated with males daily and carried to fruit growers' 
orchards for release late each afternoon. The unmated females 
were carried to orchards in a separate container and released near 
the places where the mated pairs were placed. This plan was util
ized to assure the production of a mixed generation of males and 
females immediately following the location of the colony. Some de
tails of this method will lie available in a bulletin published during 
the winter. 

In the parasite liberations 3,912 females were liberated as pairs, 
each one being accompanied by one male, thus making a total of 
3,912 males. Single females to the number of 1,238 were liberated, 
thus making a grand total of 9,062 individuals that were liberated. 
By mating the majority of females individually before placing them 
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in the fields, we were assured that the majority of the next genera
tion would be females. By releasing unmated females near the 
mated groups, we were assured that there would be males for the 
following generation to provide for the fertilization of eggs that 
would produce the females of the second generation. Records have 
been made which show that a generation of all females or all males 
may be produced. In such cases the colony was lost. 

There will be very few additional recommendations on control 
beyond those suggested in Circular 38 of the South Carolina Experi
ment Station. Two practices which will be recommended for trial 
during the next year are the use of bands and bait traps on trees of 
late maturing varieties. In our experiments this year burlap and 
similar bands applied to trees maturing fruit later than the Elbertas 
caught large numbers of Oriental fruit moth larvae. These bands 
were removed from the trees weekly and the larvae destroyed. This 
practice is already in vogue in the control of the codling moth on 
apples. During the past season it was not a favorable practice early 
in the season, although it might prove to be so in years when in
festation on Elbertas is very high and there are other later maturing 
varieties of peaches in the vicinity. Tentatively suggestions are 
merely made for the utilization of the bands on the late varieties of 
peaches. In the limited use of bait traps which the Experiment Sta
tion made during the last season, large numbers of adult moths were 
caught in fermenting peach juice traps placed high in the fruit trees 
of the late maturing varieties. Because of this large catch of moths 
this trap is merely suggested for trial because long-time experiments 
have not as yet shown that it is an economical practice. Detailed 

directions for use of the bands and 
traps will be made in the early spring 
of 1931 after all of the data have 
been studied more thoroughly. 

CODLING I.IOTH 
(C. O. Eddy and W. C. Nettles) 

Codling moth injury during 1930 
was much greater than it has been n 
recent years. The insect is also pass
ing the winter of 1930-31 in large 
numbers, and it may be expected to 
be a n important factor in apple DE

duction in 1931. These factors ndi-
cate that growers will have to be un
usually vigilant in their efforts to 
control this pest. 

Seasonal history studies of 1930 
Figure 20.—Codling moth adult, show that there were three genera
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tions of this insect and probably a partial fourth. The first 
eggs of this insect were found on apple leaves at Clemson College 
on April 21 in 1930. These were laid by moths that emerged from 
pupae produced by over-wintering larvae. This and the remainder 
of the seasonal history data are shown concisely below: 

First Dates of Generations of Codling Moth at Clemson College: 

Larvae of all generations discussed were found to enter hiber
nation. Comparatively few of the first generation larvae are pass
ing the winter of 1930-31, but about 50 percent of the second genera
tion and more than 90 percent of the third generation are doing so. 
A more thorough discussion of this insect with the 1930 records will 
appear in a circular to be issued early in 1931. 

For the first time since 1921 the Mexican bean beetle caused a 
relatively small degree damage to bean crops. The total damage 
was, of course, much greater than in the years immediately follow
ing 1921 since the insect has been advancing across the state from 
west to east during the intervening years and a much wider area was 
subjected to attack in 1930. The cool spring as well as the hot and 
dry mid-summer tvere both unfavorable for activity, development, 
and increase of this pest. 

The additional territory was added to the area of destructive-
ness when the Mexican bean beetle entered Allendale and Colleton 
counties for the first time and extended its range in Horry, George
town, Berkeley, Dorchester, Bamberg, and Barnwell counties. Four 
counties have not yet been invaded by the pest; they are Charles
ton, Beaufort, Jasper, and Hampton. The accompanying map shows 
the yearly front of this insect as it advanced across the state. 

If the Mexican bean beetle progresses towards Charleston coun
ty in the next year or two as it has progressed in the past, it may be 
expected to be a larger factor in the economic production of truck 
crops than in any other portion of the state. In 1929 Charleston 
county marketed 403 carloads of green beans. During that same 

First eggs 
Apr. 21 
June 21 
Aug. 1 

(D 

First moths 
1st generation 
2nd generation 
3rd generation 
4th generation 

June 10 
July 29 
Sept. 6 

(1) In the insectary no eggs of the fourth gen
eration appeared but there was evidence to indicate 
that they were laid in the field. If so, some of them 
probably became mature larvae and hibernated. 

MEXICAN BEAN BEETLE 
(C. O. Eddy) 
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1927 

Figure 21.—Map showing eastern limit of Mexican bean beetle distribution 
at the end of each season's activity, 1921-1930. 

year Florence county sold 98 cars, Williamsburg 80, Georgetown 23, 
and so on down to non-carload counties. There now seems to be no 
reason to believe that the pest will not cover the 20 or 25 more miles 
during the next year if the season is a normal one having a warm 
spring favorable for bean production and if the summer does not 
become too hot and dry. 

No control studies could be made in 1930 because of the very 
small infestation that occurred at Clemson College. They will be 
resumed as soon as the insect becomes numerous in this area again. 
Plans for poison experiments in the Charleston area will be made in 
case the insect becomes a real factor in production in the eastern 
territory and if funds are available for such studies. 

THE CORN WEEVIL AND ASSOCIATED INSECTS 
(O. L. Cartwright) 

Data similar to that presented in Bulletin 266 on The Rice 
Weevil and Associated Insects have been taken during the year. 
Fifteen hundred ears, 50 from each variety and each series in the 
corn experiments at the Pee Dee Station have been examined. This 
season the corn variety plots at Florence were 99 percent entered 
and 87 percent injured by the corn earworm. The same ears show
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ed infestations of 35 percent by the rice weevil, 83 percent by the 
pink cornworm, 96 percent by flour beetles, and 10 percent by the 
angoumois grain moth at the time of harvest. Shuck length and in
festation as developed by the different varieties are presented in the 
following Table: 

Table 12.—Shuck Length and Insect Infestation in Corn Varieties, 1929-1930 

Inc 
shi 
len 

1929 

hies 
lck 
gth 

1930 

Variety 

Ear-
worm 
En

trance 
% 

Ear-
worm 
dam
age, 

% 

% 

Weevil 

Ears 
Pink 
corn-
worm 

Infeste 

Flour 
beetle 

d 

Angou
mois 

2.70 2.85 Coker's Garrick 99 89 39 83 97 13 
2.40 2.68 Chappel's Garrick 100 86 51 96 100 38 
2.27 2.67 Pee Dee No. 5 99 90 42 91 97 15 
2.42 2.12 Hastings' Prolific 98 91 47 92 99 24 
3.43 3.11 Humco Marlboro 99 94 39 79 96 9 
2.45 3.03 Goodman's Prolific 97 83 37 78 98 3 
2.07 2.24 Woodburn's Dent 100 99 64 92 98 10 
1.69 2.51 Douthit's Prolific 99 89 39 68 96 6 
2.29 2.47 fosey No. 1 100 84 35 83 93 10 

2.72 Josey No. 2 100 86 26 67 98 5 
2.61 2.77 Humco Sure Crop 99 93 32 77 92 6 
2.62 2.83 Coker's Ellis 99 79 31 95 97 3 
2.76 3.53 Brunson 100 93 11 80 95 0 
2.18 2.50 Lathan's Two Ear 99 83 11 84 96 8 

2.96 Kyle's 97 75 24 85 95 8 
99 87.6 35.2 83.3 96.6 10.5 

The average shuck length beyond the tip of the ear shows an 
increase over that produced last year in all except two varieties. 
Three varieties, Goodman's, Humco Marlboro, and Branson's aver
aged over three-inch shuck lengths. Branson's made the greatest 
gain. 

This season's data on varietal resistance to the rice weevil gave 
results differing from preceding years. It was taken in the follow
ing manner. Two hundred grains of each corn variety were placed 
in individual cloth-covered fruit jars at the time the variety plots 
were planted. One hundred weevils were introduced at the same 
time. The weevils were of all ages and because of the labor and 
time involved no attempt was made to determine the sex of the 
weevils in each jar. It was thought that in results from duplicate 
series for several seasons these differences would be of minor im
portance. In October the numbers of weevils which had been pro
duced through the summer were counted. These data are as follows; 
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Table 13.—Corn Resistance to Rice Weevils, 1930 

69 

Variety 

Coker's Garrick 
Chappel's Garrick 
Pee Dee No. 5 
Hastings' Prolific 
Humco Marlboro 
Goodman's Prolific 
Woodburn's Dent 
Douthit's Prolific 
Josey No. 11 
Josey Improved No. 12 
Humco Sure Crop 
Coker's Ellis 
Brunson 
Lathan's Two Ear 
Humco Fulcrop White 

Series 
1 

1101 
669 

1124 
861 

1067 
581 
664 
411 
284 
146 
649 
429 

1023 
573 
760 

Weevils Recovered 

Series 
2 

1260 
897 

1312 
697 
389 
935 
927 
248 
227 
148 
462 
629 

1004 
442 
782 

Total 

2361 
1566 
2436 
1558 
1456 
1516 
1591 
659 
511 
294 

1111 
1058 
2027 
1015 
1542 

Rank 

14 
11 
15 
10 

7 
8 

12 
3 
2 
1 
6 
5 

13 
4 
9 

This experiment was run in duplicate series with identical re
sults. In addition to the insecticide, 300 grams of corn in cloth-
covered pint fruit jars received 50 weevils each in October, 1929, 
and the same number in April, 1930. Results were noted in Septem
ber, 1930. (Actual count details have not been recorded to date.) 

In the small amounts of corn used, Niagara I)-18, Merko, sul
phur, and copper carbonate gave complete control of the weevil 
when used at a rate as low as one ounce per bushel. Coppercarb, 
Ceresan, and lime gave control at rates of four ounces per bushel. 
In addition copper carbonate gave complete control when used at 
the rate of one-half ounce per bushel. 

This preliminary experiment will be duplicated and enlarged 
through the coming year. Smaller amounts and additional in
secticides and fungicides will be tried. 
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Table 14.—Weevil Control in Seed Corn—1930 

Insecticide Series 
Amt. 
per 
bu. 

Control 
Amt. 
per 
bu. 

Control 
Amt. 
per 
bu. 

Control 

Sodium fluosilicate 1 
2 

1 oz. Complete 2 oz. 
" 

Complete 
" 

4 oz. 
i t  

Complete 
i t  

Sulphur (dusting) 1 
2 

i i  

t t  « 
i t  

t t  a  

i t  

i t  

i t  

i t  

Copper carbonate 1 
2 

i t  

a  i t  

i t  

t t  

t t  

t t  

i f  

i i  

i i  

t t  

"Coppercarb"* 1 
2 

a  

i t  
Fair i t  

t t  
Good 

Complete 
i t  

i t  

t i  

i t  

"Ceresan" 1 
2 

i t  

t t  

t t  

None " 

Good 
" 

i t  

i t  

t i  

i t  

Lime 1 
2 

a  

t t  
Fair 

Good 
i i  

i t  
Fair 

Complete 
i i  

t t  

i t  

i t  

"Niagara D-18" 1 
2 

t t  

a  
Complete i t  

i i  i t  

t t  

t t  

t i  

i i  

"Merko" 1 
2 

a  

t t  « 
i t  

i t  t t  

i t  

t t  

t t  

t t  

Black Pepper 1 
2 

t t  

t t  
None i i  

"  

None II " | None 
" II " 1 " 

"Corona Oats Dust" 1 
2 a  J t t  

a  

i t  

t t  

t t  

t t  

i f  

n  

t t  

Check 1 
2 

a  

n  « 
i t  

a  

t (  

i f  

f t  

i t  

a  

t t  

Check 1 
2 

n  

t t  « 
t t  

a  

f t  

i i  

t t  

i i  

t t  

i t  

*"Coppercarb"=:Copper (metallic copper) 18% Inert ingredients 82%. 
"Ceresan"=Ethyl mercury chloride 1.6% Inert ingredients 98.4%. 
Niagara D-18=Monohydrated copper sulphate 19%, tri-calcium arsenate 

\1\%, Inert 64|%. 
"Merko"==Mercury (metallic) 3£% Inert 96i%. 
"Corona Oats Dust"=Oxy-methylene 5% Inert 95%. 

CORN BILLBUG 
(O. L. Cartwright) 

"Work on the corn billbug, C. callosus, consisted almost entirely 
of life history studies. These studies included oviposition records on 
32 pairs, a continuous series of incubation records on over 5,000 eggs 
checked against the summer temperature records, larval cage 
records, duration of the various stages, and general seasonal history 
data. 

The outstanding find in this year's work was the discovery of a 
second generation of C. callosus. First generation adults matured 
in late June and early July and produced eggs beginning July 22. 
Seventeen second generation oviposition cages averaged 35 eggs per 
cage against a seasonal average of 152 eggs per cage for the firsr 
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generation. Larvae from second generation eggs produced adults 
beginning the second week in September. 

The second generation was not checked in the field this season; 
however, there seems no reason to believe it did not develop. Next 
season this possibility will be carefully checked. 

THE SOUTHERN CORN STALK BORER 
(O. L. Cartwright) 

Studies of the life history of the Southern corn stalk borer 
again revealed three general emergence periods for the year. One 
individual emerged for a fourth. The first emergence period came 
between May 8 and June 24; the second began June 22 and ended 
August 31; the third lasted from August 4 to September 20; and the 
single individual of the fourth emerged September 27 and died 
October 3. Moths were present continuously from May 8 to Septem
ber 20, the first and second emergence overlapping very slightly and 
the second and third over some 26 days. 

The use of a trap-light was found to give excellent results in 
checking field emergence. This discovery came late in the season, 
however, and was used only against the third emergence. Peak 
emergence came September 1. Next season a differently designed 
trap-light will be used throughout the year. This year's trap-
fight gave data as expected on comparison with results obtained in 
the laboratory. 

It was found also that a few individuals of the first lot of larvae 
failed to pupate and remained quiescent through the summer, later 
assuming the usual overwintering form. Second and third brood 
laivae did likewise, thus giving larvae of three broods in overwinter
ing conditions at the same time. 

Oviposition records for 168 cages averaged 313 eggs per female 
w ith a maximum production of 664 eggs. Incubation periods for 
24,000 eggs were carried in continuous series throughout the 
summer. The pupal period for 259 individuals averaged 10| days. 

F ield infestation by first generation larvae ranged upward to 
'6 percent. This highly infested field at present shows 94 percent of 
the stalks to have been injured, 70 percent of the stalks to contain 
overwintering larvae, and the borer population to be 960 borers per 
1,000 stalks. F'orty percent of the second generation eggs examined 
m this field were parasitized, probably by Trichogramma minutum 
Ril ey. 

The field containing the greatest overwintering population yet 
found was discovered in examining the corn variety plots at the Pee 
Dee Station. The first series plot shows the stalks to have been 94 
percent injured, /9 percent of the stalks to contain overwintering 
borers, and the borer population to be 2,380 borers per 1,000 stalks. 
The borers infested all varieties grown. 
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Data taken while investigating the relationship between yield 
and infestation revealed a surprising number of borers in the stalks 
above the surface of the ground at the usual time of harvesting. 
Forty-six percent were below the ground surface, while 54 percent 
were above the ground. The location of 1,043 borers was as follows: 
347 at the tip of the tap-root, 133 between tip and the ground sur
face, 125 between surface and first node, 95 between first and second 
nodes, 106 between second and third nodes, 87 between third and 
fourth nodes, 67 between fourth and fifth nodes, and 83 above the 
fifth node. This would indicate the possibility of controlling at least 
a large portion of the borer population through immediate destruc
tion of all stalks after harvest. 

Data are at present incomplete but show the relationship be
tween infestation and yield to be about the same as that reported 
last year; i. e., 32.88 percent loss in infested stalks. Data to date are 
as follows: 

67 uninfested stalks—yield 34| lbs. shelled corn 
450 infested stalks—yield 148 lbs. shelled corn 
88 injured but no larvae present—not counted 

605 total stalks examined 

Computed yield 
1000 uninfested 511.19 lbs. shelled corn 
1000 infested 328.88 lbs. shelled corn 

182.31 lbs. or 35% loss 

Infestation counts of the test plots planted to determine rela
tionship between planting dates and developing infestation have not 
been taken to date. 

The season's hibernation studies indicate that South Carolina 
winter weather at Florence is not severe enough to be utilized in 
control practices for the Southern corn stalk borer. Borers over
wintered equally as well in stubble plowed out on the ground sur
face as in stubble in natural position. Plowing under and complete
ly covering infested stubble is an efficient control measure. These 
conclusions are derived from ten cages containing borers over the 
winter of 1929. Each cage contained 100 stubble from a field 609 
percent infested. From the check cage containing stubble in nat
ural position 19 moths emerged. From the cages containing stub'1 

out on the ground surface, 16 and 18 moths emerged. From the 
other seven cages in which stubble were buried from one to eight 
inches, there emerged not a single moth. 

Several natural enemies of the borer were found during the 
year. The ants, Pheidole vinelandica, and Ponera trigona variety 
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opacior, were found eating pupae of the borer. The nematode 
Diplogaster aerivora killed a larva of the borer. Other parasites 
and predators, as yet undertermined, include a wireworm found at
tacking a larva, a Coleopterous larva also feeding upon larvae and 
pupa (reared to maturity), an egg parasite, a Dipterous pupal para
site, and two Hymenopterous parasites of larvae. 

Figure 22.—Hibernation cages used for southern corn stalk borer at 
Florence, 1930. 

TOMATO FRUIT WORM (Corn Earworm) 
(Franklin Sherman) 

Experiments on the control of this insect on tomatoes was con
tinued, using the same combinations of poison as in previous years, 
namely— 

Dust: Calcium arsenate 1 pound, mixed with lime 4 pounds. 
Dust: Calcium arsenate 1 pound, sulphur 1 pound, and 

lime 4 pounds. 
Liquid spray : Standard poisoned Bordeaux mixture. 
In each test there were untreated rows alongside those receiv

ing treatment, and at each picking all fruits were classified as 
"sound", or with "worms", or with "rot". The planting this year 
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was larger than heretofore and was on new ground, resulting in 
larger total figures. 

As in previous years the plants sprayed with poisoned Bordeaux 
mixture remained green later than the others and gave decidedly 
more fruits in the later pickings. In general the treated rows had a 
decidedly lower percentage of wormy tomatoes than the untreated 
ones. 

There was a planting of corn each side of the tomatoes,—imme
diately adjoining on the south and at a distance of about 30 yards on 
the north. It was observed that worms were much more numerous 
in the ears of corn than in the tomato fruits so long as there was 
fresh corn silk, thus confirming the opinion already held that the 
adult female moths lay the eggs on fresh corn silk in preference to 
tomato foliage. 

Mention has been made in previous reports of the help given by 
the egg parasite Trichogramma sp., and it is interesting to note that 
the same or a closely related species is one of the helpful parasites in 
control of the Oriental fruit moth. The Trichogrammas are among 
the smallest insects known to science and they are virtually un
known to the farmer, yet evidently they exert a very helpful influ
ence in limiting the numbers of several important pests, one of the 
victims being this tomato fruit worm. 

FAUNAL SURVEY 
(Franklin Sherman) 

This work is conducted incidentally to regular projects, and is 
designed to give us a more adequate knowledge of the kinds of ani
mals in the state, their geographical distribution, seasonal activities 
and other facts. As insects are believed to comprise more than <5 
percent of all our species of animals, by far the larger part of the 
task has to do with insects. The material which is collected in these 
studies is preserved and used for displays and for teaching. 

In this report a year ago it was stated that during 1929 to No
vember 14, a total of 221 species of insects had been added to the 
lists, bringing the total to 2,183 species. Since that writing (na™°~ 
ly; from November 14, 1929, to October 28, 1930) a total of •» 
species of insects has been further added, bringing our total o 
species of insects known in South Carolina to 2,534 at the present 
writing. There are yet many unidentified insects in this division, 
and it is known that as yet only a good start has been made. 

HOME ECONOMICS RESEARCH 
During 1929-30 interest in the findings of home economics it-

search has increased in South Carolina. This recognition of i ts value 
is a result of the uses to which the findings of the published studies 
are being put by social and educational leaders in the state. 
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Bulletin 260 centered attention upon the dietary and health 
practices of pre-school children and therefore disclosed the need of 
home economics education by the adult members of their families. 
As a result home economics teaching was introduced in seven of the 
elementary schools of one county, and afternoon classes in the same 
subject were offered to adults at these same schools. The report also 
led to the inauguration of school lunches at nominal cost in one 
school district of another county. The study is used in the home 
economics and health departments of the state college for women 
and has been made the basis for renewed activity on the part of the 
Parent-Teachers Congress of South Carolina. It has also been of 
help in revising the home economics courses in the public schools and 
colleges of the state. 

White leaders of the negro race report their use of the data con
cerning the negro children. 

Bulletin 263, The Study of the Use of Leisure, has created inter
est in many states and has served particularly the educational and 
social leaders and organizations in South Carolina. It centered at
tention upon the need of equalization of urban-rural library service 
in this state. The facts cited in regard to the lack of public pro
vision for rural reading interests was instrumental in initiating the 
movement for a bill to create a state library board. The bill passed 
and as a result a state library board functions and a state library 
field agent is helping the 45 public libraries of the state to extend 
their service until every resident of every county shall finally have 
access to reading matter. 

The fiscal year which is the basis for this report has been de
voted to two lines of home economics research. First, the comple
tion and publication of the report on the use of leisure by 782 adults 
of the white and 133 adults of the negro race in selected rural areas 
in four counties of South Carolina. Second, the inception of and the 
field and office work incident to a study of the diets in relation to 
health of 322 white children eight, nine, and ten years of age in ten 
school districts in Laurens County, South Carolina. 

THE USE OF LEISURE BY FARM PEOPLE 
(Mary E. Frayser and Ada M. Moser) 

The first of these studies, The Use of Leisure, considered every 
interest which was reported for the hours not consumed by work
ing, eating, and sleeping by the persons interviewed. The data 
dealt with educational, social, recreational, and religious interests. 
Information concerning the type of farming and any other occupa
tion engaged in was secured as it was believed to have a bearing on 
the amount of leisure and perhaps on its use also. As a result, 
Bulletin 263 gives a fairly comprehensive picture of the interests of 
the individuals studied. The facts gathered emphasize the need of 
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better standards for human welfare, more education, more leisure, 
and the ability to use it profitably with attendant increasing per
sonal satisfaction by farm people in farm life. 

It seems worth while to recount some of the salient features 
which were observed to condition life and to influence the use of 
leisure in the agricultural areas surveyed. 

Crop farming with resulting seasonal labor and leisure was 
found to prevail in the districts studied. Educational attainment 
and economic status were observed to be related more or less closely 
to the types and number of uses of leisure by the adults interviewed. 

Among both men and women of the white race reading, church 
interests, visiting, and going to town enrolled more participants 
than did any of the other uses of leisure concerning which informa
tion was gathered. It is evident, that aside from church meetings, 
those activities which imply the existence of community crg&nV ^ „ 
tion for social advancement and enjoyment played a relatively small 
role in the lives of the adults studied. It also appears that diver
sions which require some recreational equipment in the home were 
not indulged in by many of the men and women interviewed. 

In most instances, a larger percentage of the adults in the own
er than those in the non-owner group reported participation in the 
various leisure-time interests. 

It is interesting, too, to find that those interests which require 
an initial outlay for equipment in the homes were reported more fre
quently by adults of the owner class than by those of the non-owner 
group: radios, phonographs, musical instruments, and game equip
ment were found in relatively few non-owner homes. 

A complete analysis of the data leads to the inference that the 
individual members of neighborhood groups were not fully aware of 
the identity of their interests and did not, therefore, in the larger 
sense, form communities since they did not function as units to meet 
social needs. The data reveal a general lack of understanding of 
the far-reaching implications of the use of leisure in the areas 
studied. 

THE DIET AND HEALTH OF RURAL SCHOOL CHILDREN 
(Mary E. Frayser and Ada M. Moser) 

The reason for the study which is reported in Bulletin 268 
(published November, 1930) was a growing awareness of the need 
for information concerning the dietary and health habits of chi ldren 
in the early years of school life. The specific object of the study 
ivas to ascertain the relationship, if any, of these habits to the states 
of nutrition and condition of teeth found upon examination by 
physician and dentist. 

The study of school children is a continuation of work of the 
same character reported in Bulletin 260 for pre-school children. It 
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is deemed desirable to achieve integration of home economics re
search projects. An investigation of the same type for early 
adolescence is proposed for the near future. 

This recent study was confined to members of the white race 
and was made in ten school districts of Laurens county. Visits were 
made to the rural schools selected where each of the pupils eight, 
nine, and ten years old was questioned concerning his or her food 
likes and dislikes of the ordinary foods easily obtainable in any sec
tion of South Carolina. Their answers were recorded on lists which 
had been prepared for the purpose. In addition each child was in
terviewed after recess concerning what he or she had just eaten for 
lunch and these answers were entered at once upon specially pre
pared schedules. 

The homes of these children were then visited and the mothers 
were interrogated concerning the past and present food and health 
habits and care of these same children. Information as to the food 
eaten by the child during the preceding 24 hours was recorded. The 
information from both the children and their parents was gathered 
by agents who were specialists in nutrition or under their super
vision by three college trained assistants. 

Medical examinations were made by a physician who is a child 
specialist and examinations of the teeth by a dentist who specializes 
in children's work. 

Later the record of the meals eaten by each child was studied. 
To facilitate comparisons, each child's diet was accorded a score 
which represents its rating with reference to a chosen standard. 
These scores do not represent absolute values. A high score means 
only that the diet in question approaches the arbitrary standard set 
up as optimum. This optimum was based on the concensus of opinion 
of nutirition authorities in regard to the dietary needs of children of 
the ages under consideration. 

The highest diet score received by any child was 88. Only 6.6 
percent of the children were getting diets which caused them to re
ceive a diet grade of 80 or more, while 74.1 percent of the diets were 
fairly evenly distributed over the range from 55 to 70. Approxi
mately one-fifth, 19.2 percent of the children received diet scores be
low 55. 

In order to find how many diets could be called adequate in re
spect to each of the five important food groups, a day's diet was cal
culated so that the recognized standards for protein, calcium, phos
phorus and iron would be met. Vitamins were considered, but as no 
quantitative standards for them are recognized, it was thought 
sufficient to see that good sources of vitamins were included. Only 
six diets were found which appeared to come up to the standards of 
adequacy for each of the five fundamental food groups. However, 
it seems probable that some of the other diets, though not conform
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ing to the pattern adopted, would prove adequate from a nutrition
al point of view, if they could be studied quantitatively. 

Several facts brought out in the analysis of the data go to prove 
that some of the children did not have a caloric intake sufficient for 
the needs of active growing children. Almost one-third of the chil
dren were 10 percent or more below average weight for their height 
and age. While this fact does not inevitably indicate that these 
children were underfed, it does suggest the probability that at least 
some of the group were not receiving sufficient total food. This 
opinion is substantiated by such other indications as the occurrence 
of poor appetites, the inadequate breakfast habit, and the irregular 
school lunch or habitual lack of it. 

The accompanying illustration shows the nutritional status of 
the 322 children as determined by the examining physician. Forty-
one percent are seen to be malnourished. 

The data show that as the 
diets approach more nearly 
to the optimum standard, 
the chances for the attain
ment of satisfatory nutri
tional status were increased. 

One of the most interest
ing aspects of the medical 
examination was the close 
relationship established be
tween posture and the nutri
tion of the children in this 
group. It was found that 
73.6 percent of the children 
having good nutrition also 
had good posture, and that 
only 2.8 percent of those in 
the good nutrition group 
had poor posture. On the 
other hand, 51.9 percent of 
the children judged poor or 
very poor in nutrition also 
had poor or very poor pos
ture, and only 3.8 percent 
of this low nutrition group 

. had good posture, 
rigure 23.—Nutritional status of children Other striking relation-

studied. i • -L i j ships were observed and are 
reported m detail in Bulletin 268. 
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RESEARCH WORK WITH FRUITS AND VEGETABLES 
Attention was called in our last report to the unusual interest in 

horticultural crops, particularly vegetables, which was manifest at 
that time. This interest still continues. With the prices of cotton 
and tobacco at relatively low levels, the growing of vegetable crops 
is an enterprise which appeals to a large number of farmers. Dur
ing the year the production of vegetables for market and for can
ning has increased considerably. Present indications are that fur
ther expansion will take place next year. 

Requests for information as to cultural practices recommended 
for horticultural crops have been more numerous during the last 
few months than at any previous time and are still being received in 
undiminished volume. The experimental data available are entirely 
inadequate for supplying the information desired. The questions 
raised and the problems constantly arising emphasize the necessity 
for more investigational work with vegetable crops than can be un
dertaken with the present funds, equipment, and personnel. 

Figure 24.—Roadside market at Clemson College, an ideal location for sell
ing fruits, vegetables, and other farm products. 

Keen competition is an important and ever-present factor in the 
production of vegetables of all kinds. It is possible to meet such 
competition only when the grower follows correct practices which 
have been established by careful experimentation. The diversity 
and number of the different vegetables which are being produced in 
South Carolina make the task of the investigator who would work 
out their problems a heavy one but, nevertheless, a task which 
should not be shirked. The importance of the industry justifies and 



80 SOUTH CAROLINA EXPERIMENT STATION 

demands that some provision be made which will enable a compre
hensive program of vegetable research to be started at as early a 
date as j3ossible. 

While vegetable crops constitute more than nine-tenths of the 
state s horticultural industry, increased interest is being shown in 
apples, peaches, and other fruits. Statistically, peaches are in a 
strong position and a rather large number of trees will be set out 
the coming winter and spring. Considerable attention is also being 
paid to apples, and a good many new plantings of this fruit will be 
made in some of the Piedmont counties. The research program 
should include more work with these fruits than is possible under 
present conditions. Some work, not now under way, should also be 
started with grapes, raspberries, and other small fruits. 

APPLE POLLINATION STUDIES 
(A. M. Musser and F. S. Andrews) 

This project was started in 1927. The work has included self-
and cross-pollination of flowers of a number of varieties. During 
the last two years this work has been done both on caged trees (nine 
in 1929 and fifteen in 1930) and in the open. This year (1930) in 
determining the comparative effectiveness of pollen from the various 
varieties, each of three or four flowers on the same spur were 
pollinated with pollen from a different variety. The cross- and self-
fruitfulness of the commercial varieties worked with has been de
termined. Some "checking up" on the relative effectiveness of the 

Table 15.—Summary of Pollination Studies of Eleven Varieties of Apples 
1927-30 

Variety Self-
fruitful 

Normal 
bearing 

habit 

Gano 
Ben Davis 
Early Harvest 
*Jonathan 
Delicious 

Golden Delicious 

Yates 

Stayman 
*Arkansas Black 
Winesap 
Rome 

Partly 
Partly 
Partly 
Partly 
No 

Slightly 

Slightly 

No 
No 
No 
Partly 

Heavy bearer 
Heavy bearer 
Heavy bearer 
Medium bearer 
Light to 
medium bearer 
Medium bearer 

Heavy bearer 

Light bearer 
Very light 
Medium bearer 
Medium bearer 

Effective as pollenizer 
on varieties indicated 

All varieties in list 
All varieties in list 
All varieties in list 
All varieties in list 
All varieties in list except 
Golden Delicious 
All varieties in list except 
Delicious 
Ben Davis, Gano, Golden Delicious 
Ineffective on others in this list 
Ineffective on all varieties 
Ineffective on all varieties 
Ineffective on all varieties 
Will pollenize other varieties 
but ordinarily blooms too late 
to be effective. 

*Data for one year only. 
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different effective pollenizers remains to be done. The accompany
ing Table gives a summary of the information which has been se
cured regarding the practical phases of the work. 

In order to arrive at the causes of inter- and cross-sterility, the 
cytological and morphological aspects of the problem have been 
partly developed and offer promising fields for investigation. 

Figure 25.—Branch of Stayman apple tree, showing unusually good set of 
fruit obtained with Gano pollen. 

Morphological studies reveal that none of the embryo sacs of 
the first fruits to absciss (just after blossoming) were fertilized. 
Fertilization occurred from five to eight days after pollination, de
pending on the kind of pollen used and other factors. Where fer
tilization had not taken place, the embryo sacs showed signs of de
generation after eight days. Specimens of the second general drop 
(from 10 to 13 days after pollination) showed that very few of the 
ovules had been fertilized. Upon examination of the embryo sacs it 
was found that in most cases degeneration had set in. Following 
the June drop specimens of abscissed fruits showed that only a few 
seeds (occasionally one or two seeds per fruit) had developed 
normally. The others had either (1) developed only partially, show
ing, on examination, shriveled seed coats with abnormal or decayed 
contents; or (2) had failed entirely to develop. 

The pollen germination studies indicated further that the per
cent of germination and rate of tube growth in artificial media were 
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generally but not always (as in the case of Yates) a positive index 
of the value of the variety as a pollenizer. The pollen grains of 
Stayman and Arkansas Black varied considerably in size and shape, 
and along with pollen of Winesap showed a low percentage of 
germination. 

Further morphological and cytological studies of the develop
ment of the pollen and embryo sacs of the varieties bearing poor 
pollen should afford interesting data. Materials have been gathered 
for such studies, for the study of the rate of pollen tube growth in 
the pistil, and for studies of the root tips of germinated seeds from 
known crosses. 

EFFECT OF VARIABILITY OF CERTAIN SEEDLINGS WHEN 
USED AS STOCKS FOR PEACHES 

(A. M. Musser) 

In order to study the variability of peach seedlings grown from 
so-called "natural" seed and from seed of certain cultivated varie
ties and to determine the effects of such variability upon the trees 
propagated by budding these seedlings, work was started on this 
project in 1929. 

Results last year showed that seed from which peach stocks are 
ordinarily grown may be classified into several groups on the basis 

Figure 26.—Above, two bushels of peach seed same as used by nursery
men, graded according to weight of individual seeds; below, in
expensive but accurate scale used in weighing peach seed, con
sisting of piece of drawn out glass tubing with paper weight 
pin, will weigh rapidly to one-tenth gram. 



FORTY-THIRD ANNUAL REPORT 83 

of weight, and that the size of the resulting seedlings varies direct
ly with the weight of the seed. 

Plantings of seed from several sources made in 1930 at two 
different locations (plots replicated several times in each planting) 
did not result in satisfactory stands for some unexplained reason. 
The variable distances between seedlings rendered the size measure
ments for the most part unreliable. Nematode injury also developed 
in one planting, making the stocks unfit for propagating purposes. 
Where a sufficient number of seedlings grew to give reliable com
parisons, the measurements confirmed the results of the preceding 
year. Further work on this project with more carefully controlled 
conditions is under way. 

EFFECT OF DIFFERENTIAL FERTILIZER AND CULTURAL 
TREATMENTS UPON THE GROWTH AND GENERAL BE
HAVIOR OF PEACH TREES IN THE SANDHILLS REGION 
AND THE RELATION OF THESE FACTORS TO THE ECO
NOMICS OF PEACH PRODUCTION 

(L. E. Scott and A. M. Musser) 

The 20-acre orchard, which is the basis of this project, was 
planted at the Sandhill Experiment Station in 1929 with carefully 
graded trees and according to a definite experimental plan. 

The trees have made satisfactory growth and are in good con
dition. Some replanting has been necessary in spite of the efforts 
made to secure a perfect stand. Fortunately, a considerable per
centage of the trees replanted are in guard rows where they will not 
complicate the data to be secured from the orchard. 

It is too early yet for plot differences to be apparent, but records 
of twig growth and trunk diameter will be taken this winter. It is 
the aim also to begin shortly to make nitrate, pH, and soil moisture 
determinations on the different plots. 

POTATO FERTILIZER EXPERIMENT 
(A. M. Musser) 

This experiment has now been under way for eight years at 
Clemson College, Florence, and Summerville. Somewhat different 
results have been secured at the three stations as might be expected 
in view of the different soil conditions prevailing. 

At Clemson College, on a sandy river bottom soil, one ton of 
fertilizer carrying five percent of ammonia, seven percent of phos
phoric acid, and five percent of potash, plus 100 pounds of sodium 
nitrate has been the most profitable treatment. Increasing the per
centage of ammonia, phosphoric acid, and potash or the quantity of 
the fertilizer (5-7-5) has not resulted in significantly more profitable 
yields. 

The results at Florence, where the soil is an Orangeburg sandy 
loam of good fertility, show only small differences between the sev
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eral treatments. They indicate, however, that one ton per acre of a 
5-7-5 (NPK) mixture should be used. 

The experimental^plots at Summerville are located on a Nor
folk sandy loam soil of rather low fertility and the yields have been 
somewhat lower on the average than those at the other stations. 
Here the application of one and one-half tons per acre of a 5-7-5 
fertilizer has given the most profitable yield. Practically as good 
results have been obtained from the use of one ton per acre of a 
5-9-5 mixture. 

A comparison at Clemson College of sources of potash (in a 
5-7-5 mixture) including the muriate, sulphate, and kainit has re
sulted in average yields over a period of eight years of 61.2, 60.5 and 
58.6 barrels per acre respectively for the three sources. Apparently 
one source of potash is as good as another. Omission of the potash 
from the fertilizer reduced the yield approximately 10 barrels per 
acre. 

On the whole the data show the necessity for fertilizing pota
toes liberally, but also suggest that the large amounts of fertilizers 
applied by some growers are extravagant and should be reduced. 

POTATO SEED SOURCE TEST 
(A. M. Musser) 

A test of certified seed potatoes from ten different sources (in
cluding Maine, Prince Edward Island, Wisconsin, New York, and 
other seed-potato producing states) has been carried on for the past 
nine years at Clemson College, Florence, and Summerville. While 
some differences in yield have been recorded in seed from different 
sources, careful analysis shows that they are not significant; in other 
words, seed from one locality has not proven to be definitely 
superior to seed from other sources. 

ASPARAGUS FERTILIZER AND SPACING TESTS 
(R. A. McGinty, L. E. Scott, and A. M. Musser) 

For the past six years asparagus fertilizer and spacing tests 
have been conducted at Clemson College on a sandy river bottom 
soil, and at Monetta on the farm of B. R. Gantt, where the soil is of 
a deep sandy type, similar to that on which much of the asparagus 
in South Carolina is grown. 

The results at Clemson College show that one ton per acre of a 
5-7-5 (NPK) fertilizer applied after the harvest gives the best and 
most profitable yields. At Monetta the best results have been ob
tained from the same treatment plus an application, before the har
vest, of 200 pounds of nitrate of soda. Neither larger amounts of 
fertilizer nor applications of the complete mixture before cutting 
have been as profitable as the treatments indicated above. 

The experiments have also shown the necessity for using a com
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plete fertilizer. Wherever either nitrogen, phosphorus, or potassium 
is omitted, the yield is reduced. Probably the most striking result 
concerns the time of application. Many growers follow the practice 
of applying the larger part of the fertilizer before the harvest be
gins, while these tests show that definite increases in yield are se
cured by putting it down after the cutting season is over. 

The spacing test at Clemson College shows that the closer plant
ings (2x3 feet and 2x4 feet) still lead as far as yield is concerned. 
The quality of the asparagus from the close plantings, however, 
tends to become lower as time passes, and the difficulties encounter
ed in cultivating the narrow rows may eventually offset the ad
vantage of the larger total yield. 

The asparagus fertilizer plots planted at the Sandhill Station 
in 1929 will be harvested for the first time next year. Much val
uable data is expected to be obtained from this planting. 

THE SEASONAL COMPOSITION OF ASPARAGUS CROWNS 
(R. A. McGinty and L. E. Scott) 

This project was undertaken to determine (1) the seasonal 
composition of asparagus crowns as influenced by different fertilizer 
and cutting treatments, and (2) the relation of chemical composi
tion to yield. 

Two acres of asparagus to be used in this experiment were 
planted in the spring of 1930. Chemical work will be started on 
this project about July 1, 1931. The experimental plots are in good 
shape, the plants having made satisfactory growth this season. 

FACTORS INFLUENCING THE YIELD OF FORDHOOK BUSH 
LIMA BEANS 

(R. A. McGinty and F. S. Andrews) 

The objects of this experiment are (1) to determine the causes 
responsible for the generally poor yields of the Fordhook bush lima 
bean, and (2) to devise, if possible, methods which will overcome 
this difficulty. 

Because of unfavorable weather, the field plots which were 
planted at three different times during the past season failed to 
yield any worthwhile data. The greenhouse cultures have behaved 
satisfactorily but the data from them are not yet complete. 

The work being done on this project includes studies of pollen 
development and germination, embryo development, blossom counts, 
the influence of the water supply, effect of pruning and girdling the 
plants, seed germination, and nutrition factors. A serious difficulty 
has been encountered, especially in the greenhouse work, in the non-
uniformity of the experimental plants. Apparently the best seed 
obtainable is a mixture of several lines, the differences between 
which are emphasized when they are grown under glass. To elimi
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nate this factor, it is the aim to develop a pure line of the Fordhook 
variety. 

The data so far obtained suggest that yields of this variety are 
influenced more by temperature and humidity than by variations in 
the nutrient supply and that its general unfruitfulness may be due 
to genetic factors, commonly associated with hybridity. 

WORK WITH OKRA 
(R. A. McGinty) 

of 
A preliminary study has been made the past season of a strain 

"spineless" okra which has been grown for a number of years in 
South Carolina but 
which has not ap
parently been avail
able to gardeners gen
erally. This okra ap
pears to have a desir
able habit of growth, 
and to yield well, but 
its chief interest lies 
in the fact that the 
u n p l e a s a n t  s p i n e s  
found on other varie
ties are absent or 
nearly so in its case, 
so that harvesting of 
the pods may be done 
with a minimum of 
discomfort. An at-

Figure 27.—Above, stalk of Spineless okra; below, development of okra 
flowers and pods during a period of two weeks. 
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tempt will be made to develop a strain, of this okra with greener pods 
and greater yielding ability. It is also planned to study the inherit
ance of spinelessness. 

SWEET POTATO EXPERIMENTS 
(L. E. Scott and R. A. McGinty) 

Fertilizer comparisons, spacing tests, and variety studies with 
sweet potatoes were inaugurated the past season at the Sandhill 
Station. The growing season was not favorable for the crop and no 
significant data were secured. This project is being carried out with 
the cooperation of the office of Horticultural Crops and Diseases, 
U. S . Department of Agriculture. 

CABBAGE VARIETY AND STRAIN TRIALS 
(R. A. McGinty) 

These trials were again conducted with the cooperation of the 
Office of Horticultural Crops and Diseases of the U. S. Department 
of Agriculture. Strains of a number of varieties were tested but be
cause of the dry weather only the early varieties (Jersey Wakefield. 
Copenhagen Market, and Charleston Wakefield) matured satis
factorily. Certain strains within these varieties were outstanding, 
and the test gave a striking illustration of the variability which is 
often found when strains of the same variety are obtained from 
different seedsmen. 

The desirability of Copenhagen Market from the standpoints of 
both yield and quality has been emphasized by the two years' test. 
This variety, while it is not as hardy as Jersey and Charleston 
Wakefield, and will not winter over satisfactorily, is an excellent 
variety when planted in the spring. 

FRUIT AND VEGETABLE VARIETY TESTS 

Fruit Varieties.—Observations were again made on the time of 
blooming, period of ripening, and the yield of the different varieties 
of apples, peaches, and grapes which are being tested. It is the aim 
to publish the information secured regarding the behavior of these 
varieties after the results of one more year have been obtained. 
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Peas.—Several varieties of garden peas have been tested dur
ing the past two years and have given the following average yields: 

Average yield 
Variety per acre—2 ye 

(1) Laxtonian 5260 lbs. 
(2) Peter Pan 4866 " 
(3) Radio 4685 " 
(4) Little Marvel 4449 " 
(5) Thos. Laxton 4317 " 
(6) Hundredfold 3996 " 
(7) Gradus 3911 " 
(8) Alaska 3166 " 
(9) Superb 2851 " 

(10) Dwarf Telephone 2580 " 
(11) World's Record 2540 " 
(12) Alderman 2332 " 
(13) Progress 2286 " 

Beans.—During the past summer several varieties and strains 
of beans were compared. The yields which are given below should 
be considered as suggestive only. 

Variety Yield per acre 
(1) Bountiful (2 strains) 5899 Jbs. 
(2) Red Valentine (3 " ) 5867 " 
(3) Delicious Wax (1 strain) 5763 
(4) Stringless Greenpod (3 strains) 4905 
(5) Black Valentine (1 strain) 4542 
(6) Refugee (1 " ) 4400 " 

Tomatoes.—A comparison of staked and unstaked tomatoes 
was made the past summer with several commonly grown varieties. 
Dry weather reduced the yields quite materially. Observations of 
the varieties in this test and also during 1929 suggest that Earliana 
and Bonny Best could be grown profitably to a greater degree than 
is the case at present, particularly on soils where tomato wilt is not 
a serious factor. 

Other Vegetables. A limited amount of data was obtained for 
different varieties of okra, peppers, lima beans, and carrots, and 
some yield records were secured for a few vegetables grown under 
mulch paper. However, the unfavorable weather during the grow
ing season so affected both the quantity and the quality of the crop* 
as to render the figures of doubtful significance and they are not 
given. 
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EXPERIMENTS WITH POULTRY 

The same projects with poultry have been continued as pre
viously reported. In addition feeding trials on the value of fish 
meal, the all-mash method of feeding laying hens, and virus vaccina
tion as a control for chicken pox have been undertaken. 

In order to determine the feed cost of egg production, data are 
being gathered in connection with the practical operation of the 
poultry plant on this factor. No appreciable changes in cost have 
been noted since the previous report. 

AVell developed pullets are most important for successful poul
try production. To raise these pullets economically is the problem 
of the poultryman. Data show that sanitary brooding practices, 
separate range for growing stock, and adequate rations are of prime 
importance in the economic production of pullets. For the past two 
years the all-mash method of feeding has been used in brooding and 
rearing. Costs have remained practically the same except for slight 
fluctuations in feed prices. 

Our experiments show that home produced feeds, such as 
cottonseed meal, yellow corn, wheat, oats, barley, and fish meal, can 
be utilized to a large extent in poultry rations. Unfortunately 
hatching results to date with cottonseed meal and fish meal have not 
been so favorable. It is hoped that further studies will reveal causes 
for this condition and point to remedies for their improvement. 

Figure 28.—Permanent brooder house with concrete runs. 
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EFFECT OF TIME OF HATCH ON EGG PRODUCTION OF 
PULLETS 

(C. L. Morgan) 

To determine the best hatching date of pullets for the highest 
and most profitable egg production, data are being obtained from 
the various hatches. Data on White Leghorn pullets indicate that 
where lights are used during the winter months there is no signifi
cant relationship between hatching date and yearly egg production. 
By the use of lights and early hatched pullets early fall and winter 
production can be maintained at a high rate, thereby materially in
creasing the flock return for the year. It appears from available 
data that under average conditions White Leghorns and other light 
breeds should be hatched in April in order to obtain maximum 
winter production without the use of lights. 
COMPARISON OF COTTONSEED MEAL AND MEAT SCRAPS AS 

SOURCES OF PROTEIN FOR POULTRY 
(C. L. Morgan) 

The results on cottonseed meal as compared with meat scraps 
as protein supplement for egg production are practically the same 
as previously reported. The hatchability of eggs obtained from 
pens receiving cottonseed meal continues poor. Three year's results 
on the fertility and hatchability of eggs from meat scraps and cot
tonseed meal are shown in the following Table. 

Table 16.—Fertility and Hatchability of Eggs as a Result of Feeding Meat 
Scraps and Cottonseed Meal 

Protein 
supplement 

% Fertility % Hatchability Protein 
supplement 1st yr. 2nd yr. 3rd yr. 1st yr. 2nd yr. 3rd yr. 

Meat scraps 89.0 96.0 98.0 71.9 70.1 79.5 
i Meat scraps) 98.3 95.3 97.1 64.5 74.8 66.1 
i C. S. meal) 
C. S. meal 97.2 94.0 93.3 28.6 39.0 26.1 

" l r v/JL Lci lLl U1I1 Ce ll IJ UIlcllCj L/U11C I lltciij ^v 

salt used with the cottonseed meal.) 

From the above data it is conclusive that there is some factor in 
the cottonseed meal ration that is causing the death of the chick 
embryos. Further studies into the fundamental causes of low hatch-
ability from the ration are needed. 

The growth of the chicks hatched from the above pens has been 
practically the same when fed the same ration. There have also 
been no significant differences in the development of the pullets 
raised. 
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THE VALUE OF COD LIVER OIL IN RATIONS FOR LAYING 
HENS 

(C. L. Morgan, cooperating with J. H. Mitchell and Donald B. Roderick) 

The use of cod liver oil in the laying mash has been continncd. 
Egg production of White Leghorn and Barred Plymouth Bock 
pullets from November 1st to April 30th for two periods are as 
follows: 

Table 17.—Influence of Cod Liver Oil on. Egg Production 

Birds 
No cod liver oil Cod liver oil 

Birds 
1st yr. | 2nd yr. 1st yr. 2nd yr. 

White Leghorn 
Barred Rock 

107.4 | 100.5 
106.5 | 73.6* 

119.0 
111.4 

99.0 
82.9* 

*An outbreak of chicken pox occurred during the experiment. 

The hatching results from both the White Leghorn and Barred 
Plymouth Rock pullets and also from a pen of White Leghorn hens 
are shown in the following Table. 

Table 18.—Influence of Cod Liver Oil on Fertility and Hatchability of Eggs 

Birds 
No cod liver oil Cod liver oil 

Birds 
Fertility Hatchability Fertility Hatchability 

White Leg. pul. 
Barred P. R. pul. 
White Leg. hens 

85.7% 
74.3 " 
98.0 " 

68.8% 
36.3 " 
79.5 " 

85.3% 
85.9 " 
95.2" 

55.1% 
44.9 " 
61.9" 

The data are not yet sufficient to warrant definite conclusions 
although some trends are noted. This experiment is being con
tinued. 

In cooperation with the Chemistry Division a study of the qual
ity of egg shell of the pens receiving cod-liver oil in the ration was 
made. The factors studied were breaking strength of the shell, per
centage shell and percentage of calcium and magnesium carbonates 
in the shells. Eggs from both White Leghorn and Barred Plymouth 
Rock pens were used in the study. The birds were on range 
throughout the test. Tests and analyses were made monthly on eggs 
from the various pens. The results of two years work is reported 
in the Table below. 
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Table 19—Influence of Cod Liver Oil on Quality of Egg Shells (Average 2 
years results) 

Shell factors 
No cod liver oil Cod liver oil 

Shell factors White 
Leghorn B. P. Rock White 

Leghorn B. P. Rock 

Wt. of eggs (gms) 
Wt. to crush 

shells (gms) 
% Shell 
% CaC03 
% MgC03 

55.10 

3790± 19.26 
9.54± .024 

90.72±: .319 
1.57± .12 

53.71 

3482±9.62 
9.33± .015 

90.34± .300 
1.49± .099 

55.14 

3883=1=13.45 
9.91 ± .016 

92.03 ± .227 
1.56=1= .133 

52.88 

3578±9.19 
9.65 ± .024 

91.75 =1= .292 
1.42=1= .093 

Figure 29.—Egg breaking equipment for 
quality of shell studies. Egg is placed 
under plunger and water is added to 
cylinder until shell is broken. Weight 
of plunger, cylinder, and water measures 
the breaking strength of the shell. 

pens have been practically the same. 

It is noted from the above 
that the feeding of cod-liver oil 
increased the breaking strength 
of the egg shells, the percent 
shell and the percent calcium 
carbonate in the shells. The 
amount of increase is slight, so 
it is doubtful if there is any 
practical value in the use of 
cod-liver oil from improving the 
quality of egg shells under 
average hock conditions. It is 
probable that there are a num
ber of egg factors which are 
affected by the ration. It is 
significant to note in this con
nection the influence of the 
ration upon the quality of 
product. Further studies in this 
field should be undertaken. 

The amount of magnesium 
carbonate in the egg shell was 
not affected by the feeding of 
cod liver oil. 

GROUND BARLEY VERSUS 
GROUND YELLOW CORN 
IN THE LAYING MASH 

(C. L. Morgan) 

Further data on the use of 
ground barley as a substitute 
for ground yellow corn in the 
laying mash shows satisfactory 
results. Egg production for the 

A mixture of shelled yellow 
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corn two parts and whole wheat one part has been used as the scratch 
grain in the experiment. It is doubtful if barley could entirely re
place yellow corn in the poultry ration, but for a portion of the ration 
it is satisfactory and may be used whenever the cost makes it more 
economical than corn. 

FISH MEAL VERSUS MEAT SCRAPS FOR LAYING HENS 
(C. L. Morgan) 

A study of the value of fish meal as a protein supplement to re
place meat scraps in the laying mash is underway. Data to date on 
egg production indicate that the two supplements are practically 
equal in value. The hatching results showed a reduced hatch-
ability from the use of fish meal on the basis of one year's results. 
BONE MEAL AS A MINERAL SUPPLEMENT TO LAYING MASH 

(C. L. Morgan) 

The value of bone meal as a supplement to a laying mash con
taining 20% meat scraps (50 to 55% protein) is under investigation. 
Data to date indicate no material advantage from the use of bone 
meal under the above conditions. 

ALL-MASH METHOD OF FEEDING LAYING HENS 
(C. L. Morgan) 

The feeding of the ration as an all-mash to laying hens is under 
study. No significant differences have been observed from this 
method as compared with the self feeding of mash and the hand 
feeding of grain. 

THE COAST EXPERIMENT STATION 
(E. D. Kyzer, Superintendent) 

With the elimination of cotton from our cropping system at the 
Coast Station we have been able to devote all lands and labor to the 
production of feed and forage crops, both in experimental work and 
for general use in maintaining and developing livestock for experi
mental work. While the total rainfall during the growing season 
was considerably below normal, yields of all crops have been very 
satisfactory and ample supplies have been produced. Below is given 
a brief report of the various projects now under way, with the re
sults where the crops have been harvested and the data tabulated. 

CORN VARIETY TEST 

This test is conducted each year for the purpose of comparing 
the leading varieties of corn as to yield and general adaptation to 
this section of the state. Eleven varieties planted in duplicate plots 
were included in the 1930 test. While results have not yet been ob
tained, indications are that yields will be in excess of those for 1929, 
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though it appears that there will be no change in the relative rank 
of the different varieties. Since the 1929 yields were not available 
for the report of that year, these results are given below: 

Variety Yield bu. per acre 
Latham's Double 44.1 
Douthit's Prolific 42.0 
Garrick 34.5 
Lowman Yellow 32.5 
Goodman's Prolific 31.7 
Whatley's Prolific 30.9 
Hastings' Prolific 30.4 
Ellis " 27.7 
Pee Dee No. 5 27.0 

GREEN SOYBEANS AS A FORAGE CROP FOR HOGS 

In this work, one acre each of Otootan and Biloxi soybeans 
were used so as to compare the varieties of beans as to the acre yield 
in pounds of pork as well as palatability and general adaptation to 
grazing by hogs when fed corn, fish meal, and minerals free choice. 
Twelve purebred Poland China pigs from the station herd were used 
in each lot. This test began June 30 with the pigs averaging slight
ly less than 60 pounds and was concluded September 17 with the 
pigs then averaging slightly over 200 pounds. Below are given the 
results obtained from each lot: 

YD Otootan beans Biloxi beans 
(Lot 1) (Lot 2) 

Av. initial weight 58.16 59.16 
Av. final weight 201.27 201.63 
Av. daily gains 1.811 1.803 
Total gains 1717.30 1709.62 
Total corn consumed 4685.00 4562.00 
Total fish meal 305.00 279.00 
Total minerals 9.00 9.00 

Value of gains $171.73 $170.96 
Actual cost of all feed consumed 119.58 115.82 

Returns per acre of beans $ 52.15 $ 55.14 

After these pigs were finished for market, the remaining beans 
on each acre were harvested for hay. From the Otootan lot, 2,515 
pounds of dry hay was removed and from the Biloxi lot 1,410 
pounds. This hay was very coarse and rough and was worth prob
ably only one-third the price of No. 1 soybean hay, but it should be 
included in the acre returns. 
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PASTURE FERTILIZER EXPERIMENT 

This experiment, consisting of 15 one-tenth-acre plots on which 
are applied various combinations of fertilizer and lime, was begun in 
1929 to determine the effect of fertilizer on carpet grass pasture in 
the Coastal Plains both as to carrying capacity and as to composi
tion. While it has not been practical yet to obtain yields from these 
plots, indications are that moderate applications of readily available 
nitrogen from two to three times during the growing season will in
crease profitably the carrying capacity of ordinary carpet grass 
pasture. Samples of grass from all plots have been taken during the 
summer, and as soon as chemical analyses are complete interesting 
data as to the composition of the grass will be available. 

Figure 30.—Cutting samples of carpet grass, pasture fertilization experi
ments, Coast Station, 1930. 

METHOD OF PREPARATION OF PASTURE FOR SEEDING 

This project was outlined to determine the best method of pre
paring pastures of the Coastal Plains for seeding to carpet grass and 
lespedeza. The methods used in this work were as follows: Lot 1, 
burned, plowed, disced, and harrowed; Lot 2, burned, disced, and 
harrowed; Lot 3, burned. Following preparation as described above, 
all lots were seeded to a mixture of 10 pounds of carpet grass and 
five pounds of common lespedeza and then harrowed with a smooth
ing or drag harrow. Across one-third acre of each- of these plots 
200 pounds of 16 percent superphosphate per acre was broadcast to 
determine the effect on lespedeza in the mixture. While the un
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usually dry summer was not favorable to development of grass seed
lings, a fair stand of carpet grass was noted on Plot 1, a rather poor 
stand on Plot 2, and practically none on Plot 3. The stand of 
lespedeza was in the same order as that of carpet grass but much 
better in case'of all three plots. The growth of lespedeza during 
the summer was materially increased on the sections of each plot 
treated with the superphosphate. 

Notes will be taken on these plots for several years as to stands 
and growth of grass; however, from this season's results, it seems 
that the method of preparing has considerable relation to the stand 
obtained and to the time required in producing a profitable pasture. 

CROTALARIA ADAPTATION STUDIES 

As an initial planting of crotalaria varieties at this station, four 
varieties, Striata, Incana, Retusa, and Spectabilis, were sown broad
cast in the pecan grove as a summer legume and green manure crop. 
With the exception of Retusa, good stands of all varieties were ob
tained and very good growth made. Small plots of the three lead
ing varieties were harvested when at full growth and the following 
amounts of green manure noted: 

Striata Incana Spectabilis 
4.791 tons per acre 5.227 tons per acre 5.771 tons per acre 

Since these yields may seem rather low, it is well to note that 

Figure 31.—( rotal aria Spectabilis broadcast in pecan grove, Coast Station, 
1930. 
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Figure 32.—Lespedeza hay yields from one-fourth acre each of three varie
ties, Coast Station, 1930. 
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this groAvth was made during a dry growing season, and in a mature 
pecan grove of medium size trees planted 55 by 55 feet. All varie
ties seem well adapted to this section and should prove of much 
value in soil building. 

LESPEDEZA VARIETIES FOR HAY 

To determine their relative value as a hay crop, four varieties 
of lespedeza, Kobe, Term. 76, Korean, and the common, Avere in
cluded in this test. One-fourth acre plots of all varieties were SOAVII 
broadcast in oats on February 28 at the rate of 25 pounds per acre, 
and then harrowed lightly with a smoothing or drag harroAV. Ex

cellent stands of all varieties Avere ob tained and the following yields 
of dry hay of an excellent quality recorded: 

Kobe Tenn. 76 
4980 pounds per acre 3868 pounds per acre 

Korean Common 
1780 pounds per acre 1900 pounds per acre 

From these results, it seems that some of the taller groA\ring 
varieties of lespedeza hold much promise as hay crops, having the 
advantage over most of the other hay crops in that no preparation 
is required for planting other than harroA\dng to cover the seed, and 
this probably is to the advantage of the oat crop under most condi
tions. 

IRISH POTATO FERTILIZER AND SOURCE-OF-SEED TEST 

This work is a continuation of a project begun in 1922 and in
cludes in the fertilizer work 24 one-twentieth-acre plots on AAdiich 
various formulas are used. In the source-of-seed work, nine sources 
of Cobbler seed are used. Results of this season shoAv rather IOAA' 
yields on all plots, due to very light rainfall during April and May. 
All data have been forwarded to the Horticultural Division and Avill 
be included in the report from that division. 

GENERAL FEED CROPS 

Aside from lands devoted to experimental work, considerable 
acreage is devoted to feed crops, oats, corn, sorghum, and soybeans, 
as well as peas for hay. 

Oats.—Twenty-five acres Avas sown to Fulghum oats during the 
fall of 1929 and from this acreage approximately 1,700 bushels Avere 
harvested. These oats are being used to good advantage in rations 
for work stock, bulls, calves, and brood SOAVS. 

Corn.—Each year 40 to 50 acres are devoted to corn to produce 
grain, ensilage, and stover for livestock. While the average yield 
Avas somewhat reduced by lack of rain, sufficient amounts of all 
feeds have been produced. 
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Sorghum.—This crop is included in our cropping system to 
produce ensilage for wintering beef cattle. Because of the ravages 
of two generations of grass worms, a rather short crop was pro
duced, making it necessary to use some corn for ensilage. 

Soybeans.—This crop seems to be better adapted to some of our 
poor, drained hog lots and this fact, together with the good results 
obtained from using soybeans as grazing crops for hogs, has led us 
to plant rather large areas each year. This season, our plantings 
consisted of the three varieties, Herman, Otootan, and Biloxi. As 
much of the acreage of these varieties as was necessary to finish 30 
hogs, in addition to the ones in experimental work, was hogged off 
green. The remainder of the acreage is now furnishing brood sows 
and will continue to furnish them during the winter with a supple
ment of mature beans to the corn and fish meal ration which they 
are now receiving. In this connection, we have found the Biloxi 
bean to be more satisfactory than other varieties for the reason that 
it not only produces well but docs not shatter easily, and hence the 
beans remain sound during a greater part of the winter. 

Figure 33.—A good litter of Poland Chinas, Coast Station, 1933. 

HOGS 

The herd of Poland Chinas, consisting of 10 sows headed by an 
excellent boar, is maintained to supply feeder pigs for experimental 
work with the various forage crops both summer and winter. All 
pigs not used for this work are either sold to fgrmers for breeding 
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purposes or finished and marketed along with those used m experi
mental work. This fall 51 head totaling approximately 10,000 
pounds were shipped to the Richmond market. Another shipment 
will be made from the fall litters during the spring. 

BEEF CATTLE 

With good calf crops in 1929 and 1930, the herd of Aberdeen 
Angus cattle, now numbering 66 of all ages, has reached the pom 
where sufficient numbers of suitable ages are available for experi
mental work. In an effort to solve one of the very evident problems 
in beef cattle production in South Carolina and other southern 
states, a project in mineral feeding has been outlined to begin m the 
near future. This project, in cooperation with the United btates 
Department of Agriculture, is very comprehensively outlined ana 
should be of much interest and value. In connection with the pro -
lem of wintering mature beef cows, the combination of the various 
roughages, including oats straw, corn stover, crab grass hay, am 
other hays with cottonseed meal as a concentrate will be compaie 
with ensilage and cottonseed meal, This project should be of con
siderable interest to beef cattle producers who do not have the 
necessary equipment for making silage. 

Aside from the use of the herd in pasture development and ex
perimental work to be initiated this winter, it has been the po icy o 
this station to furnish the young bulls to farmers of this state at 
slightly more than beef prices. In the past several years, the c e-
mand has about equaled the supply and, needless to say, tic >pc 
and quality of beef cattle is being greatly improved where these Duns 
are being used. 

FORESTRY 

All work in reforestation conducted at this station is in eoopi t < i 
lion with the United States Forest Service the details of which are 
handled by the  perso nnel  o f  the i r  s ta t ion  a t  As hevil le ,  ;  .  j .  u r  

ing the past year an agreement with this division of t le ni ( ( 

States Department of Agriculture was made whereby it con lllll(S 

work in the original forestry tract established in 1912 and m ac < 
tion takes over the forestry management of 100 acres of t us s a 
lion's marginal lands. A survey of this tract has been ma P1 

paratory to mapping out experimental work to which it is )( S sin 

ed. This station will continue to maintain the main and ll')SS 

lines, which have been 100 percent effective in preventing re^ 0 

all of the station tract during the past four years. These lines a 
been extended and improved each year and at present comp c t 
encircle the entire station tract. Most of these lines are now m s 
condition that they may be handled with tractor cquipmcn m 
economically and in a minimum of time. 



Figure 34.—Entrance to experimental forestry tract, Coast Station: above 
April, 1912; below, April, 1930, 
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During the past year, the South Carolina Experiment Station in 
cooperation with the United States Forest Service published Cir
cular 41, Slash Pine Reforestation In The Coastal Plains, giving in
formation on how to reforest the cut-over lands of the Coasta 
Plains. This information was secured largely from work done m 
the original forestry tract at this station. This tract is a remarkable 
demonstration of a complete and quick come-back of longleaf, lo -
lolly, and pond pines when completely protected from fire am 
marauding, half-starved, scrub livestock. 

GENERAL REMARKS 

In addition to minor repairs to fences and outbuildings which 
are being made from time to time, we have been able to use our 
regular force of common laborers to advantage during the s ac \ 
farming season in the improvement of farming and pasture lands 
In this connection we have cleared five acres of well drained an 
which will be put into cultivation next season. By way of pasture 
improvements, 20 acres were cleared of smaller stumps (so as <> 
permit use of mower), prepared, and seeded to a mixture of carpe 
grass and lespedeza in early spring. During late summer, approxi
mately 10,000 lineal feet of surface ditches were cut through the 
poorly drained areas of pasture lands by use of two-horse p ows, 
horse shovels, and tractor with grader and ditcher. The com una 
tion of this equipment enables us to cut these ditches very economic
ally and quickly. This, we feel is a valuable and much needed im
provement to our pastures. Carpet grass, though naturally adapec 
to moist lowlands, does not compete satisfactorily with nat1.^ 
swamp grasses which thrive on lands periodically covered VM i 
water for a week to 10 days as is the case in our poorly dramec 
areas during rainy seasons. , 

During the spring, the annual judging contest of the bmitn-
Hughes agricultural classes of this district was held here, uw 
stock, field and horticultural crops were furnished by the station tor 
this contest. Again in early fall, the station was host to liv es ( c \ 
judging teams of district agricultural classes, furnishing the \ a nous 
classes of hogs for this contest, thus again rendering service to n 
future farmers of South Carolina. 

THE PEE DEE EXPERIMENT STATION 
R. E . Currin, S uperintendent 

Our extensive cotton production experiments, tobacco iimsti 
gations, weevil hibernation studies, peanut and sweet potato v or , 
and field tests with different poisons for controlling the weeu ar 
the main lines of work pursued at the Pee Dee Station foi t < P a 

several years. In order to continue this work and enlarge 011011^ 
cotton production studies, it has been necessary this year to «a c 
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additional land. Results obtained tliis year are briefly given in this 
report for the different projects. 

SEED TREATMENT 
(E. E. Hall and S. J. Watson) 

Our seed treatment work for the past few years has shown the 
importance of obtaining and maintaining a good stand of cotton if 
maximum yields are to be obtained. Acid-delinted and machine-
delinted seed have given better stands and larger yields than un-
delinted seed over a period of years. In addition to delinting we are 
using a number of dusts that have been put on the market in recent 
years for treating seed, with the view of determining their value. 
In addition to freeing the seed of diseases they protect the young 
seedlings to a certain extent from disease through the most critical 
stage. Some outstanding results were obtained from the use of some 
of these dusts 011 cotton seed last year where cotton was planted on 
land that had been in cotton for a number of years. 

Results this year were not so marked, as the plantings were 
made 011 land that had not grown cotton for a number of years and, 
110 doubt, was freer of cotton diseases. Plantings made with acid-
delinted seed had 77,100 plants per acre on May 13, as compared 
with 88,590 for acid-delinted seed treated with Ceresan. On the 
same date machine-delinted seed had 57,789 plants whereas the same 
seed treated with Ceresan had 66,828 plants per acre. With normal 
seed there was but little difference in number of plants per acre, 
the untreated normal having 43,657 plants as compared with 45,157 
when treated with Ceresan. Seven other dusts in addition to Ceresan 
were used on normal seed with no increase in stand. 

TIME OF PLANTING 
(E. E. Hall and S. J. Watson) 

While early plantings of cotton usually give the best yields, 
there is. danger in planting too early, resulting in poor stands and 
lower yields. In an effort to determine approximately the best 
planting date, we have made plantings every week from about the 
middle of March to the middle of May every year since 1923. With 
the exception of 1925 and 1930, the March plantings have not made 
as good yields as those made from first to fifteenth of April. The 
three March plantings this year gave the best yields. March 17 
planting made 2,215 pounds of seed cotton per acre; March 24, 2,064 
pounds; and March 31, 2,023 pounds. The smallest yield, 1,544 
pounds, was made by May 10 planting. 

BROADCAST SEEDING OF COTTON 
(E. E. Hall and S. J. Watson) 

Our first test in growing cotton broadcast was made this year, 
with the view of determining if it were possible to produce profit
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able yields, thereby eliminating to a great extent the cost of cul
tivating. -i hi 

The land was prepared by breaking with two-horse plows, after 
which 750 pounds of fertilizer was broadcast and harrowed into the 
soil. Two weeks later acid-delinted seed were planted with a grain 
drill at the rate of four bushels per acre. Three cultivations with a 
weeder were given soon after the cotton came up. Later it was 
necessary to remove the grass and weeds left with hoes. 

The fertilized area yielded 1,550 pounds as compared with 1,166 
pounds of seed cotton per acre for the unfertilized. On land of 
medium fertility and reasonably free of grass and weeds, this 
method holds some promise from the economical production stand
point. 

f BROADCAST 
SEEDING Of COTTON. 

Figure 35.—Broadcast seeding of cotton at Pee Dee Station, 1930, yield 
1,551 pounds per acre. 

COTTON SPACING TESTS 
(E. E. Hall and S. J. Watson) 

Results from our extensive spacing tests with several varieties 
of cotton clearly show that it is necessary to have a large number of 
plants per acre in order to obtain maximum yields. As varieties 
vary in their growth characteristics, we have included a few of the 
most outstanding in this respect as follows: Cleveland, Dixie 
Triumph, Foster, and Delta. Over a period of years close spacing o 
plants in the drill has given a higher percentage at first picking ant 
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a greater total yield with all varieties. As a result of these tests, 
close spacing of cotton has become the practice of practically all 
cotton growers of the state. 

Dixie Triumph Variety.—This year, with Dixie Triumph, where 
the spacing was one plant every 6, 9, 12, 16, and 24 inches, best 
yields were obtained from the 9- and 12-inch spacings, while the 24-
inch spacing gave the lowest yield. 

The following yields were obtained with Dixie Triumph this 
year where the number of plants per acre was the same with differ
ent spacings: one plant six inches, 2,026 pounds; two plants 12 
inches, 2,069 pounds; and three plants 18 inches, 2,006 pounds of 
seed cotton per acre. One stalk nine inches produced 2,183 pounds 
as compared with 2,008 pounds for two plants 18 inches, 2,006 
pounds with three plants 18 inches. 

Foster Variety.—Results this year from three spacings 12, 18 
and 24 inches with one, two, three and four plants per hill are very 
similar to those of previous years. For 12-inch spacing four plants 
per hill made the highest yield, 1,831 pounds, while three plants per 
hill made the best yield for the 18- and 24-inch spacings, 2,062 and 
1,968 pounds respectively. 

CHECKED COTTON VS. REGULAR CHOPPING 
(E. E. Hall and S. J. Watson) 

Power machinery is being used successfully in growing cotton 
by a number of farmers in the state at this time. In order that cul
tivation may be given both ways and all hoeing practically elim
inated, the cotton is checked in hills about 40 inches apart with four 
and five plants per hill-. In order to compare the yield of the check
ed cotton with that from regular chopped cotton where one and two 
stalks are left every hoe width, several plots of each were grown 
last year and again this year. For this season where the cotton was 
chopped hoe width the yield was 1,882 pounds as compared with 
1,711 pounds per acre for the checked cotton, a difference of 171 
pounds per acre in favor of chopped cotton. Cotton chopped hoe 
width yielded several hundred pounds more per acre at first pick
ing than checked cotton. 

SPACING—CLEVELAND VARIETY 
(E. E. Hall and S. J. Watson) 

(Three early applications of sweet poison [1-1-1] only.) 

Over a period of five years we have conducted tests with Cleve
land^ variety in which the spacing was one plant every 6, 9, 12, 16, 
and 24 inches, and to which no poison has been applied except three 
early applications of molasses poison. All spacings have averaged a 
bale of cotton or more per acre for the five-year period. Under these 
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conditions, the closer the plants are in the drill the greater the yield. 
For the five-year period six-inch spacing has given 1,659 pounds per 
acre; nine inches 1,601; 12 inches 1,571; 16 inches 1,455; 24 inches 
1.398 pounds of seed cotton per acre for the five-year period. Six-
inch and nine-inch spacings made the best yield this year, 1,530 and 
1,550 pounds per acre respectively. The wider spacings, 16 and 24 
inches, produced only 1,285 and 1,127 pounds per acre. 

From results obtained in these tests it is evident that a good 
yield of cotton can be made by leaving a large number of plants per 
acre and by properly applying three applications of sweet poison. 

The first poison application was made at the appearance of first 
squares, followed at intervals of five days for the second and third 
applications. 

WIDTH OF ROW 
(E. E. Hall and S. J. Watson) 

We have continued our width-of-row test with cotton this year 
in which the rows were three, three and one-half and four feet wide. 
Rows three feet wide produced at the rate of 1,854 pounds of seed 
cotton per acre; three and one-half feet wide, 1,754 pounds; four 
feet wide, 1,705 pounds. The fertility of the soil should determine 
largely the proper width to make the rows. Rows three and one-
half to four feet are best suited to conditions at this station, where 
cotton makes a very rank growth and where dusting machines are 
used in late July and August. On land that produces a small weed 
growth, rows narrower than these can be used to advantage. 

TIME OF APPLYING NITRATE OF SODA TO COTTON 
(E. E. Hall and S. J. Watson) 

For several years we have applied nitrate of soda to cotton at 
the rate of 100 pounds per acre at various stages of growth with a 
view of determining at what stage the greatest return for soda could 
be obtained. In some cases the application was divided, 50 pounds 
being applied at one stage and the remaining 50 at a later stage, 
while in others the 100 pounds was applied all at one time. Fifty 
pounds at chopping and 50 pounds at first squares has given the 
greatest gain over a four-year period, 484 pounds of seed cotton. 
This was followed closely by 100 pounds at first squares with 466 
pounds gain, and 100 pounds at chopping with a gain of 415 pounds. 

Final yields for this year resulted in 100 pounds at chopping 
making the best gain, 353 pounds, followed by 50 pounds under and 
50 pounds at chopping, with a gain of 343 pounds. Gains this year 
from the use of 100 pounds of soda varied from 97 to 353 pounds of 
seed cotton per acre, 
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SOURCE OF AMMONIA AS SIDE DRESSER 
(E. E. Hall and S. J. Watson) 

New carriers of readily available ammonia which are suitable 
for making side applications to growing crops are being developed 
and offered to the trade. In order to determine their relative value 
in crop production, some of these have been tested in producing 
cotton for the past several years, 13 being included this year. 

Table 20 gives the results from five of these sources of am
monia and the check which have been tested for four years together 
with their averages. 

Table 20.—Yearly and Average Yields from Various Sources of Ammonia 
as Side Dresser to Cotton 

Pee Dee Experiment Station, 1927-1930 

Materials 
Pounds seed cotton per acre 

1927 1928 1929 | 1930 4-year average 

Sulphate of ammonia 1240 1638 2085 2164 1782 
N.trate of soda 1308 1646 2245 2129 1832 
Calcium nitrate 1203 1473 1876 2107 1664 
Luenasalpeter 1273 1444 2180 2127 1756 
No side-dresser | 988 1193 1713 1873 1442 
Urea 1358 1408 2135 2260 1790 

All side-dresser applied in two applications at rate equivalent to 200 
pounds nitrate of soda or 150 pounds sulphate of ammonia per acre. 

HIGH ANALYSIS FERTILIZERS 
(E. E. Hall and S. J. Watson) 

The tendency on the part of most cotton growers to use higher 
grade fertilizers is gradually on the increase, and several manu
facturers are placing on the market a number of brands in concen
trated form. Three of these by Armour & C ompany have been test
ed for several years with very satisfactory results. We have, this 
year, included five additional high grade fertilizers by the Synthetic 
Nitrogen Products Corporation, all of which showed up well as a 
fertilizer for cotton. By thoroughly mixing these concentrated fer
tilizers with the soil, no injurious effects on germination were ex
perienced. 

COTTON FOLLOWING WINTER COVER CROPS 
(E. E. Hall and S. J. Watson) 

In order to determine the value of several winter legumes as 
cover crops and their effect upon the yield of subsequent cotton 
crops, definite areas are being seeded every year to hairy vetch, 
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Monantha vetch, Hungarian vetch, Austrian winter peas, and 
Canada field peas. The growth made by these crops is turned each 
spring and followed by cotton. Before turning, samples for yield 
data and nitrogen analysis are obtained. When samples were taken 
on March 20 this year, hairy vetch had produced in top growth 
3,642 pounds of dry matter per acre containing 155 pounds of 
nitrogen, equivalent to nitrogen in 941 pounds of nitrate of soda. 
Monantha vetch, second in yield, had produced 3,101 pounds of dry 
matter per acre, containing 112 pounds of nitrogen, equivalent to 
nitrogen in 680 pounds of nitrate of soda. Hungarian vetch and 
Austrian winter peas ranked third and fourth in yield. 

Figure 36.—Growth made by hairy vetch, plot 2, and Austrian winter peas 
plot 1, Pee Dee Experiment Station, March 21, 1930. 

Before planting cotton all the cover crop plots received the 
same fertilizer, but during the growing season the cotton on half of 
each cover crop plot received 200 pounds of nitrate of soda, while 
the other half was left without soda. Check plots were left without 
any cover crop but otherwise received the same treatment as those 
with cover crops. 

Cotton without soda following Austrian peas produced 1,847 
pounds of seed cotton as against 1,557 pounds for the check without 
cover crop or soda, a gain of 290 pounds of seed cotton per acre 
from the benefit of the cover crop. The same comparison for hairy 
vetch shows a gain of 282 pounds and for Monantha vetch 245 
pounds of seed cotton per acre. Cotton without soda following 
Austrian peas, hairy vetch, and Monantha vetch outyielded the 



FORTY-THIRD ANNUAL REPORT 109 

check plot cotton with 200 pounds of soda by 72, 65, and 27 pounds 
per acre respectively. 

Canada field peas winter-killed one hundred percent during the 
winter of 1929-30 and are no longer being used as a cover crop. 

Results obtained with various cover crops for the past two years 
have just been published in Circular 42, "Winter Cover Crop Ex
periments at the Pee Dee Experiment Station." 

METHOD AND TIME OF APPLYING FERTILIZER 
(E. E. Hall and S. J. Watson) 

We have continued this year our time and fertilizer placement 
studies in order to determine by what method we can get the great
est returns from fertilizer. A 10-4-4 fertilizer at the rate of 750 
pounds per acre has been applied in the following ways: Stirred 
with sweep, not stirred, on top of half bed, on top of full bed, stirred 
with double-foot, half of fertilizer before planting and half at chop
ping, all at chopping, half at chopping and half at first squares. 
Only a few pounds' difference in yield was obtained for the differ
ent ways of applying, but slightly lower yields were obtained when 
the fertilizer was applied after cotton was up. 

MACHINE FERTILIZER PLACEMENT STUDIES 
(E. E. Hall and S. J. Watson) 

In cooperation with the Division of Agricultural Engineering, 
Bureau of Public Roads, the Bureau of Chemistry and Soils, IT. S. 
Dept. of Agriculture, and the Joint Committee on Fertilizer Appli
cation, very comprehensive tests in placement of fertilizer in regard 
to position of seed were inaugurated this year. From some of the 
placements effects on germination, stand, and growth of the young 
plants was very marked. When fertilizer was applied in a two-inch 
band in contact with the seed, germination was considerably delayed 
and poor stands were obtained. It also affected germination and 
growth of the young seedlings when placed in a two-inch band one, 
two, three, and four inches below the seed. When the fertilizer was 
applied in same position in four-inch bands, injurious effects were 
not as noticeable. Fertilizer applied on each side but below the 
level of the seed produced no noticeable injurious effects and cotton 
grew off rapidly. Yield data from these and other treatments are 
not available at this time. 

PLACEMENT OF SIDE DRESSER TO COTTON 
(E. E. Hall and S. J. Watson) 

The question often arises as to the best method of applying a 
side dresser to cotton to obtain greatest returns. In order to solve 
this problem, we have cooperated ivith the Agricultural Engineer
ing Division, Bureau of Public Roads, U. S. Dept. of Agriculture, 
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and the Joint Committee on Fertilizer Application, making a series 
of tests on the placement of readily available forms of ammonia as 
a side dresser to cotton. Nitrate of soda, sulphate of ammonia, 
Calnitro, ammonium nitrate and Ammophos are being applied in 
the following ways: By hand on surface of soil and stirred with 
swreep, by machine on surface of soil and stirred with sweep, by 
machine in furrows on each side of row and covered, by machine in 
furrows on one side of row and covered, and by disc openers on each 
side of row. Applications were made at the rate of 150 pounds of 
nitrate of soda per acre. As only one year's results are available, no 
yield records will be given at this time. 

TIME OF PICKING 
(E. E. Hall and S. J. Watson) 

In order to determine the effect on yield, grade, and spinning 
qualities from allowing cotton to remain unpicked until all has 
opened, six plots were picked at two different pickings and six were 
allowed to remain until all cotton was open before it was picked. 
Where two pickings were made, the yield was 2,143 pounds as com
pared with 1,923 pounds of seed cotton per acre when picked after 
all cotton was open, making a difference of 220 pounds per acre. 
Grade and spinning qualities for the two lots are yet to be deter
mined. 

Figure 37.—A good plat of cotton in time-of-picking test, Pee Dee Station, 
1930. 
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VARYING AMOUNTS OF CALCIUM ARSENATE 
(E. E. Hall, W. B. Albert, and S. J. Watson) 

For the past several years it has been impossible to grow suc
cessfully certain legumes, especially cowpeas, on land that had pre
viously been in cotton and received rather heavy applications of 
calcium arsenate. On some of the fields it has become very difficult 
to maintain good stands of cotton, tvhile oats and sorghum do not 
grow and mature normally. Tests in 1928 shotved some of the soils 
to be very acid, and a number of plots were limed at the rate of 
1,000 to 6,000 pounds per acre. These plots were planted in cotton 
in 1929 and 1930 and yields were only slightly better than for un-
limed areas. 

In order to determine if the trouble has been caused by heavy 
applications of calcium arsenate dust, a field on which no calcium 
arsenate has ever been applied was divided in 1929 into four equal 
parts and calcium arsenate applied at different rates. One section 
of field was left without calcium arsenate while the other three had 
applications of calcium arsenate at rate of 50, 100, and 200 pounds 
per acre. This field was planted in cotton in .1930 and no injurious 
effects on cotton could be noted. Applications of calcium arsenate 
were made at the same rate again this year and cotton, cow-
peas, and other crops will be planted on these areas in 1931. 
This will be continued until it is definitely established whether or 
not calcium arsenate has injured the land and to what extent we 
can go in applying it before injury occurs. 

This problem is being attacked both here at Florence and in the 
laboratories at Clemson College. A number of pot experiments 
have been made (some of which are reported elsewhere in this re
port) with interesting results. 

Figure 38.—Growth of cowpeas on productive soil to which 50 pounds and 
100 pounds per acre of calcium arsenate were added. 
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COTTON VARIETY TEST AT PEE DEE EXPERIMENT STATION 
(E. E. Hall and S. J. Watson) 

The many farmers that visit the station every year are always 
interested in our cotton variety tests. They are constantly request
ing information as to the best variety and strains to plant. By ob
taining seed direct from the breeders and planting these in variety 
test each year, we are enabled to advise them properly along this 
line. 

Twenty-four varieties or strains are included in the test at the 
station this year and 30 in similar test at the Nettles place. Weevil 
control methods in these two tests consists of applying three sweet 
poison (1-1-1) applications early and dusting with calcium arsenate 
dust in latter part of season. In the test at the station the three 
varieties of short staple cotton making highest yield were as fol
lows:* Watson Dixie Triumph "Staple", 2,139 pounds; Coker 
Cleveland 5, St. 3, 2,108 pounds; J. E. Wannamaker Cleveland, 2,062 
pounds. For the long staple varieties Coker Foster, St. 6, and 
Humco Carolina Foster, St. 4, made the same yield, 1,870 pounds 
per acre, followed by Humco Carolina Foster "Staple", 1,857 
pounds per acre. 

The three leading varieties in yield at the Nettles place were as 
follows: Coker Cleveland 884, St. 4, 2,149 pounds; J. E. Wanna
maker Cleveland, 2,061 pounds; Marett Cleveland 5, St. 3, 1,901 
pounds of seed cotton per acre. 

COTTON VARIETY TEST 
(E. E. Hall and S. J. Watson) 

(Three applications of sweet poison [1-1-1] only) 

Twelve varieties are included in the test at the station on which 
the only poison for weevil control is sweet poison, the first applica
tion being made at appearance of first squares and the other two at 
five-day intervals. The object of this test is to determine what varie
ties are best suited under conditions where early sweet poison only 
is used. By planting reasonably early, leaving plants thick in the 
drill, and properly applying the early poison we have been able to 
produce good yields every year since .1924. All varieties included in 
the test have averaged a bale or more of cotton per acre for the past 
six years. 

The highest yield this year was made by Woolsey Cleveland. 
1,869 pounds, followed by Coker Cleveland 5, St. 4, with a yield of 
1,852 pounds of seed cotton per acre. Coker Cleveland 884, St. 4, 
and Humco Cleveland 20, St. 3, produced 1,712 and 1,706 pounds of 
seed cotton per acre respectively. 

*Yields not final—more to pick. 



FORTY-THIRD ANNUAL REPORT 113 

KEITT FERTILIZER AND ROTATION EXPERIMENTS 
(E. E. Hall and S. J. Watson) 

Excellent cotton yields were obtained in the rotation series of 
Keitt fertilizer plats this year. The highest yield, 2,360 pounds, 
was made on Plat 10, which has received 1,000 pounds per acre of 
8-5-4 fertilizer. The next best yield, 2,301 pounds, was made on 
Plat 27 that had received 8-4-4 fertilizer at same rate. The check 
plots in rotation series on which no fertilizer has been applied for 
16 years produced 888 pounds of seed cotton per acre, as compared 
with 155 pounds for the checks in continuous scries that has been in 
cotton 16 years. 

WEEVIL EMERGENCE FROM HIBERNATION CAGES 
(F. F. Bondy) 

During the fall of 1929 there were 52 hibernation cages in
stalled at the Pee Dec Experiment Station to determine the boll 
weevil survival during the winter of 1929-1930. A total of 22,000 
boll weevils were released in the 52 cages from September 1 to No
vember 17, 1929. Materials used for hibernation quarters were pine 
straw and a stump in combination, pine straw alone, wood shavings, 
oat straw, Spanish 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 1930 was noted carefully 
and all cages were examined daily from March 1 to July 15 for 
emerging weevils, with the following results: 

A total of 1,062 weevills, or 4.8 percent of those placed in hiber
nation, emerged during the season. In 1929, 14.2 percent of the 
weevils placed in hibernation, survived the winter. 

The first weevil emerged from hibernation on March 1 and the 
last one on July 8. On May 1, 3.2 percent of all the weevils had 
emerged from hibernation and on June 1, 4.4 percent had emerged. 
On July 1, 4.8 percent had emerged. 

Of the 1,062 weevils emerging from the cages, 65.4 percent 
emerged prior to May 1; 91.9 percent prior to June 1; 99.9 percent 
prior to July 1; and 100 percent by July 8. Taking into considera
tion all forms of shelter used, and dates of installation, 4.8 percent 
of the weevils placed in hibernation survived the winter. 

Of 5,000 weevils placed in hibernation cages between September 

Period No. weevils emerging 
March 1-31 
April 1-30 
May 1-31 
June 1-30 
July 1-15 

128 
566 
282 

85 
1 
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1 and September 29, 118, or 2.4 percent, survived; of 2,000 weevils 
placed in cages between October 1 and October 15, 97, or 4.9 percent, 
survived; of 2,000 placed in hibernation between October 16 and 
October 27, 156, or 7.8 percent, survived; and of the 3,000 placed in 
hibernation between November 1 and November 17, 202, or 6.7 per
cent, survived. 

In considering the weevils which were put into hibernation ac
cording to their normal hibernation habits from October 16 to No
vember 17, 7.2 percent survived the winter. 

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, and in 1930 it 
was complete by July 8. 

WEEVIL ACTIVITY IN COTTON FIELDS 
(F. F. Bondy) 

During the summer of 1930 the U. S. Bureau of Entomology, co
operating with this station, made weekly boll weevil infestation 
counts in cotton fields in various counties over the state. The idea, 
of course, was to get a good average count of boll weevil activity in 
the cotton fields. This information was released weekly in the 
newspapers in such a way as to warn the farmers what they might 
expect on their respective farms, thereby giving them a chance to 
begin their boll weevil control work before it got too late. 

The first report was released on May 30, and, in general, the 
adult weevil population in the young cotton was high, and if it had 
not been for the extreme dry hot weather weevil damage would, no 
doubt, have been very severe over the state. In some fields the 
weevils survived the summer and in spite of the weather did serious 
damage to these fields, although the damage was not general. 

Sections of Bamberg and Darlington counties suffered the great
est weevil injury. The counties visited on these survey tours and 
the number of farms surveyed in each are shown below: 

Darlington county, 9 farms; Florence county, 15 farms; Cal
houn county, 6 farms; Orangeburg county, 6 farms; Bamberg 
county, 4 farms; Aiken county, 4 farms; Greenwood county, 4 
farms; Union county, 7 farms; Chester county, 5 farms. 

A number of farmers poisoned their cotton to protect it from 
the ravages of the boll weevil and in most cases good results were 
secured, especially in localities where there were some local summer 
rains. 

The farmers as a whole are beginning to realize the benefit of 
these reports and look forward to their issue so as to ascertain in a 
general way what the boll weevils are doing over the state. 

In order to determine the Aveevil movement in the cotton fields, 
screen traps were located on various farms around Florence. Eight 
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of t hese traps were located in cotton fields and three in the open pea 
fields some distance from cotton. 

Three weevils were caught on July 9. These were, no doubt, in
dividuals which were late in emerging into the fields. General 
weevil movement in the cotton fields began the first week in August 
and on August 11 the first weevil was caught on the traps outside 
the cotton fields. On August 19 the first big catch of weevils was 
made, both within and without the cotton fields, so, in general, it 
does not seem that general weevil migration began until August 19. 
Weevil movement was slow and continuous and not in large num
bers. 

POISON TESTS 
(F. F. Bondy) 

Seventeen poison tests were completed during 1930. Some of 
these tests were conducted from a somewhat different angle from 
that in previous years. Several tests were conducted to determine 
the value of the late summer applications of calcium arsenate dust, 
that is, from August 15 until the crop was matured. Because the 
season was dry and hot, there was not much need of late poisoning, 
as all the cotton matured very early, and these tests will have to be 
conducted another year and probably longer before any definite con
clusions can be secured. 

Tests were conducted with the early 1-1-1 calcium arsenate 
molasses applications. Three applications were made seven days 
apart and compared with check plots which were unpoisoned. 

Tests were also conducted where three early applications of 
molasses calcium arsenate were made early and calcium arsenate dust 
following when 10 percent infestation was reached. These were com
pared with a check, or untreated plot, and a straight calcium arsen
ate dust plot in the same field. 

Several plots were used to determine the actual damage in 
pounds of seed cotton. The standard calcium arsenate dust applica
tions were used at 10 percent infestation. These poison plots were 
compared with a check or untreated plot in the same field. Results 
of these tests are not yet available. 

PEANUT INVESTIGATIONS 

The cooperative work with the Department of Agriculture with 
peanut investigations were considerably increased this year. The 
peanuts were badly retarded in growth by insects (thrips) during 
the early part of the season, and the stand was broken considerably, 
but the plants that remain have an excellent crop on them. This 
work is quite an extensive project and is a continuation of like work 
carried on here in the past. Included in this project are spacing 
test, variety test, adaptation test, and some breeding work. As no 
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good effect from use of lime or gypsum has been obtained in the 
past, this part of the project was discontinued this year. The Im
proved Spanish variety has given the largest yields of shelled 
peanuts here, and thick plantings have given best yields. The in
creased price of peanuts has revived a hope that this crop will prove 
to be more profitable in the future. All the peanuts that have 
matured have been harvested. 

SWEET POTATO EXPERIMENTS 

Sweet potatoes were harvested under the supervision of Mr. J. 
H. Beattie, Associate Horticulturist of the Department of Agricul
ture, and he expressed himself as being highly pleased with the data 
obtained. The Porto Rico variety continues to rank first among 
those tested at this station. 

The fertilizer test under sweet potatoes is as follows: 
8-3-3 CK 
8-3-6 
8-3-9 
8-3-12 
8-3-15 

In 1929 the 8-3-12 made the largest yield of No. l's and the 
largest yield per acre. 

The spacing test with sweet potatoes is continued with the ob
ject of ascertaining what effect spacing will have on increase of 
marketable potatoes, especially No. l's. This year's spacing test 
has not been harvested. Heretofore, 9- to .12-incli spacing on these 
plats has given best results. 

The sweet potato crop is very good in this section, and many 
farmers are coming for advice in regard to harvesting, storing, and 
curing them. A good many have converted their tobacco barns into 
potato storage houses, as was predicted would be the case when this 
station first made use of the converted tobacco barn for sweet 
potato storage. 

Most of the known varieties of sweet potatoes are grown here, 
also seedlings from various places. So far, no seedlings have shown 
any outstanding qualities. 

IRISH POTATOES 

The test of different sources of planting seed was continued as 
was also the fertilizer tests. 

The germination in all this work was nearly 100 percent. 
The prospects were fine for a bumper crop but the lack of ram 

at the proper time prevented. Our crop was far above the average 
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for this section. Yield data have been reported under the section 
dealing with Horticultural crops. 

HOGGING OFF CORN 

On September 20, 1929, 59 shoats weighing a total oi: 6,000 
pounds, were turned to ten acres of corn and soybeans planted to
gether. On November 2 they weighed 10,052 pounds, or a total gain 
of 4,052 pounds. The estimated yield of corn was 30 bushels per 
acre, or 300 bushels, which would give a gain of 13.5 pounds of pork 
for each bushel of corn consumed. Unfortunately, from a financial 
standpoint, we had to sell the hogs for a good deal less per pound 
than was paid for them. No hogs were fed here this year but lands 
in the hog lots were planted in corn. 

INSECTS AND DISEASES 

Mr. O. L. Cartwright, assistant entomologist, has continued to 
study the insects that attack corn, both while growing and during 
storage. For his use, certain lands were used for making plantings 
of corn commencing around March 15 and repeating the plantings 
every ten days until late in August. The bill bug and the larger 
Southern corn stalk borer have been just as destructive as they were 
last year. Mr. Cartwright reports that 94 percent of the stalks 
have been injured, 79 percent of the stalks contain overwintering 
borers, and the borer population to be 2,380 borers per 1,000 stalks, 
in corn stalks examined. It is evident that corn-destroying insects 
have increased in this section. There is urgent need that these in
vestigations go forward as rapidly as possible. 

We had quite an infestation of thrips on many plants but most 
damage was done to cotton and peanuts while these crops were 
young. 

The flea-beetle and horn worms were very numerous on tobacco. 
Horn worms on tobacco gave more trouble than usual on account of 
the lateness of the crop. 

Boll weevils were not as difficult to control as they were in the 
past three or four years. Because of the good work done by this 
station, many of our farmers are convinced that the boll weevil may 
be controlled. Mr. F. F. Bondy and his corps of workers in charge 
of the direct methods of boll weevil control have labored faithfully 
and well. Their efforts have been rewarded by an increasing num
ber of farmers following the practices which have been worked out 
at this station. 

CORN 

The corn varieties planted here number 15 of the proven good 
varieties for this section. No data have been obtained from these so 
far. The results from last year's test harvested since our last report 
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gave Douthit's first place, with a yield of 69.74 bushels per acre; 
second place to Humco Marlboro, with yield of 67.23 bushels per 
acre. Lathan's two-eared, Woodburn's Brunson, Coker's Ellis, 
Coker's Williamson, Josey's, Humco's Sure Crop, and several other 
varieties all made above 60 bushels per acre. 

Dr. Kyle's corn planting was continued here, and in conjunc
tion with his plantings some inbred strains of corn furnished by 
agronomists from Louisiana, Tennessee, North Carolina, Alabama, 
and Georgia were planted for study during the field meeting of sou
thern agronomists here late in the summer. Other corn breeders 
have visited these plats and showed much interest in the behavior of 
the different strains. 

The Keitt Plat corn was not as good as usual. This corn is 
planted in a rotation with cotton and oats, and is fertilized with 45 
combinations of fertilizers. A bulletin covering the work of the 
Keitt Plats since they were commenced was published late last year. 

The general corn crop is planted on some of as good land as 
there is on the place, some of it on underdrained land. On the 
whole, considering the seasons, the yields will be very good. Very 
little corn has been harvested so far. 

LEGUMES 

Soybeans are planted in variety test, in tobacco rotation, and 
for hay. Twelve varieties were planted in the variety test, namely, 
Mammoth Yellow, Laredo, Hollybrook, Virginia, Wilson Early 
Black, Otootan, Biloxi, Pine Dell Perfection, Haberlandt, Brown, 
Tokio, and Tar Heel Black. Biloxi and Mammoth Yellow are best 
for seed on this land, while Otootan, if planted early, gives best hay. 

The winter cover crops here did well and a circular showing re
sults has just been published. Neither hairy vetch nor Austrian 
winter peas are easily winter-killed. Getting them planted early is 
a big factor in growing them successfully so they can be utilized 
with profit. 

TOBACCO 

Early in the season the price for tobacco was ruinously low, as 
was that for cotton, and many farmers were debating which crop 
was the cause of greater loss to them. Tobacco prices have picked 
up considerably and will result in a larger return than at first seem
ed possible. The South Carolina Tobacco Growers' Cooperative Asso
ciation is advising smaller acreages and better tobacco, and many of 
the farmers are apparently thinking the same way. So, tobacco is 
receiving much attention just now, and information on the crop is 
expected from Clemson College. 

Our crop of tobacco on the experimental plats had a bad start 
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oil account of seasonal conditions. Where suitable fertilizers hap
pened to be under certain plats the recovery after rains was remark
able, and the crop is one from which we will get much valuable da,ta. 
All of the crop has been graded and sold through the South Carolina 
Tobacco Growers' Cooperative Association. The data are now be
ing gotten in shape for a bulletin. 

On the sources of ammonia test nearly all sources of ammonia 
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. The full experiment covers 60 plots. The check on 
this work is a formula containing 10 percent P2O5; four percent 
XH3 (1/4 from blood, 1/4 from cottonseed meal, 1/4 from nitrate of 
soda, and 1/4 from sulfate of ammonia) ; and six percent K2O (from 
muriate and sulphate). Applications of 800 pounds per acre were 
made on all plots. 

In the rotation studies and formula tests tobacco is planted 
after soybeans, weeds, and cotton, with the following formulas in 
each rotation—800 pounds per acre basis. 

Plat No. 1 10-4-6 CK 
2  - - - - - -  -  0 - 0 - 0  

3 10-0-6 
4 10-2-6 
5 10-6-6 
6 10-4-3 
7 10-4-6 CK 
8 0-4-6 
9 10-4-12 

1 0 0-4-6 
1 1 5-4-6 
1 2 15-4-6 
1 3 10-4-6 

In this year's tests it was observed that after soybeans, Plats 
Nos. 3 and 4 were far the best tobacco in the soybean rotation. A 
full report of these results will be made in the forthcoming bulletin 
already referred to. 

An experiment is being carried on at this station comparing 
organic and inorganic ammoniates. This project consists of 26 plats 
wherein formulas containing 50 percent organic sources of ammonia 
are tested against those with 100 percent inorganic sources, as 
follow: 



SOUTH CAROLINA EXPERIMENT STATION 

Plot Source of ammonia 

1 Check 
2 Nitrate of soda 
3 Sulphate of ammonia 
4 Leunasalpeter 
5 Urea 
6 Ammo-phos 20-20 
7 Check 
8 Potassium nitrate 
9 Calcium nitrate 

10 Blood 
11 Cottonseed meal 
12 1/2 C. S. M. 1/2 nit. of soda 
13 Check 
14 1/2 C. S. M. 1/2 urea 
15 1/2 Nit. of soda, 1/2 urea 
16 1/2 C. S. M. 1/2 leunasalpeter 
17 1/2 Nit. of soda 1/2 leunasalpeter 
18 1/2 C. S. M. 1/2 cal. nitrate 
19 Check 
20 1/2 Nit. of soda, 1/2 cal. nitrate 
21 1/2 C. S. M. 1/2 sul. ammonia 
22 1/2 Nit. of soda 1/2 sul. ammonia 
23 1/2 C. S. M. 1/2 Ammo-phos 
24 1/2 Nit. of soda 1/2 Ammo-phos 
25 Check 
26 1/2 Pish 1/2 nit. of soda 
Plots 1/2 acre 
Rate of application—800 pounds 10-4-6 per acre 
Checks—10-4-6 (1/4 of ammonia from soda, 1/4 

sulphate, 1/4 C. S. M., 1/4 blood) 
Phosphorus from superphosphate, potash from 

sulphate of potash. 
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The chlorine and potash test consists of 29 plots in which differ-
ent sources of potash are used in different formulas. The phos
phorus and nitrogen percentages are constant. The plots are as 
follows: 

Plot Formula Source of potash 
1 10-4-0 No potash 
2 10-4-6 Manure salts 
3 10-4-6 Muriate of potash 
4 10-4-6 Sulphate of potash 
5 10-4-6 Sulphate of potash-magnesia 
6 10-4-6 Nitrate of potash 
7 10-4-12 Manure salts 
8 10-4-0 No potash 
9 10-4-12 Muriate of potash 

10 10-4-12 Sulphate of potash 
11 10-4-12 Sulphate of potash-magnesia 
12 10-4-12 Nitrate of potash 
13 10-4-18 Manure salts 
14 10-4-18 Muriate of potash 
15 10-4-0 No potash 
16 10-4-18 Sulphate of potash 
17 10-4-18 Sulphate of potash-magnesia 
18 10-4-24 Manure salts 
19 10-4-24 Muriate of potash 
20 10-4-24 Sulphate of potash 
21 10-4-30 Muriate of potash 
22 10-4-0 No potash 
23 10-4-6 1/2 Muriate potash, 1/2 sul. potash 
24 10-4-6 1/2 Muriate potash, 1/2 sul-pot. magnesia 
25 10-4-12 1/2 Muriate potash, 1/2 sul-potash 
26 10-4-12 1/2 Muriate potash, 1/2 sul-pot. magnesia 
27 10-4-0 No Potash 
28 10-4-18 1/2 Muriate potash, 1/2 sul. potash 
29 10-4-18 1/2 Muriate potash, 1/2 sul-pot, magnesia 

Control of Tobacco Diseases and Insects is an important part of 
the work at this station. An unusual condition occurred this year 
on one of the tobacco seedbeds. It was a new bed in the woods and 
the plants showed "sand-drown" in some spots as soon as they were 
large enough to be seen. Sulphate of magnesia in the form of Epsom 
salts was applied to some of these "sand-drown" areas and as 
"sand-drown" is caused from magnesia hunger, of course the "sand-
drown" disappeared after the applications. 

Another test of unusual interest to those interested in tobacco 
culture was the inoculation with mosaic virus of some young tobacco 
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plants on plots set aside for that purpose. The inoculation was done 
by Dr. W. B. Albert, and 100 percent infestation was obtained. To 
check this, adjoining plats were left uninoculated. The inoculated 
plats were worthless because of the violence of the mosaic. Many 
samples of mosaic were, sent in to this station for identification. 
Mosaic is quite prevalent over the entire tobacco belt. We believe 
those who inspected the mosaic test will hereafter make every effort 
to prevent this destructive disease. 

As most of the diseases of tobacco are started in the seed or 
plantbeds, the beds should be thoroughly sterilized before planting, 
as also should all coverings used. The tobacco seed should be treat
ed for disease before planting. 

For bud worms, a mixture of 75 pounds of corn meal and one 
pound of paris green or arsenate of lead applied 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 
arsenate of lead properly applied. 

VARIETIES OF TOBACCO 

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

Another project conducted this year was the planting of four 
acres of Turkish tobacco. We see now that this project should not 
have been undertaken until funds were available for financing it. 
Mr. H. Lambus had charge of this crop. Many ways of curing were 
tried out under trying conditions and very little reliable informa
tion could be obtained because of these conditions. The production 
end was very satisfactory in the opinion of tobacco experts. We 
obtained yields of 942 pounds per acre. Some of this tobacco was 
cured according to approved methods, and the quality is pronounced 
as good as Turkish-grown tobacco. Unless suitable labor can be had 
and a market established for the tobacco, it seems useless to con
tinue any experiments with it. It seems a difficult matter to get any 
written expression from tobacco manufacturers in regard to its 
value and its probable utilization in the tobacco trade as now or
ganized. 

Recommendations of the Tobacco Committee of Virginia, North 
Carolina, Georgia, and South Carolina, were formulated during the 
meeting of the Committee at Oxford, North Carolina, on August 12, 
1930. At this meeting Mr. W. B. Rogers, assistant agronomist, of 
Clemson College, and R. E. Currin, of the Pee Dee Experiment Sta
tion, sat as delegates from Clemson College and took full share in 
forming the recommendations, which are as follows: 
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A. FERTILIZERS FOR BRIGHT FLUE-CURED TOBACCO 
1. ANALYSES OF MIXTURES 

(1) For Heavy or More Productive Soils.—Eight per cent available 
•phosphoric acid, 3 per cent ammonia and 5 per cent potash, except for 
gray soils with red subsoils of the Cecil series of Virginia where 8 per cent 
available phosphoric acid, 3 per cent ammonia and 3 per cent potash is 
recommended. 

(2) For Light or Less Productive Soils.—Eight per cent available 
phosphoric acid, 4 per cent ammonia and 6 per cent potash. 

Note 1: The above analyses may be modified, provided the given ratios 
are maintained and the recommended sources of plant food ma
terials are used. 

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

It is recommended that fertilizers carry 2 per cent magnesia (MgO). 
This may be derived from any material carrying magnesia in forms known 
to be readily available to the plant, such as sulphate of potash-magnesia. 
Dolomitic limestone may be used in mixtures or a separate application to 
supply magnesia, provided the pH of the soil is not raised above 6.0 there-
by. 

3. AMOUNT OF FERTILIZER 

Use 800 to 1,200 pounds per acre in the drill, thoroughly mixed with the 
soil within ten days prior to transplanting. If analyses are modified as sug
gested in Note 1, use equivalent amounts of plant food per acre. Poor stand 
troubles from heavy applications may be avoided and loss from leaching re
duced by applying a part of the fertilizer as a side-dressing about twenty 
days after transplanting. 

4. SOURCES OF PLANT FOOD CONSTITUENTS 

(1) Phosphoric acid—Derived from superphospate. 
(2) Potash—Derived by combining high grade muriate of potash and 

high grade sulphate of potash, sulphate of potash-magnesia, and or any 
available material practically free of chlorine which contains available 
potash. 

Available experimental data from bright tobacco sections of Virginia, 
North Carolina, South Carolina and Georgia show that a small quantity of 
chlorine in the tobacco fertilizer increases the acre value of the crop. Ex
periments have shown, however, that an excessive amount of chlorine in 
fertilizers used for tobacco injures its growth and reduces quality, pro
ducing a thick brittle leaf, which when cured becomes thin, soggy, and dull 
in color. It also has an unfavorable effect upon the burning quality of the 
cured leaf. It is recommended, therefore, that fertilizers be compounded 
with the above named sources of potash in such proportions that the fer
tilizer mixtures shall contain a maximum of two per cent of chlorine. 

(3) Ammonia—One-half of the ammonia should be derived from high 
grade organic materials of plant or animal origin such as cottonseed meal, 
fish scrap, and high grade tankage. At least one-fourth of the total am
monia is to be supplied by nitrate of soda. The remainder should be de
rived from such materials as urea, and or standard inorganic sources of 
nitrogen. For the heavy Cecil soils of Virginia three-fourths of the 
ammonia may be derived from the above designated mineral sources and 
one-fourth from the organic sources of plant or animal origin. 
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B. FERTILIZERS FOR DARK TOBACCO (SUN-CURED AND 
SHIPPING) 

1. ANALYSES OF MIXTURES 

Use 8 per cent available phosphoric acid, 3 per cent ammonia and 3 per 
cent potash. 

Note 2: The above analysis may be modified, provided the given ratios are 
maintained and the recommended sources of plant food materials 
are used. 

2. AMOUNT OF FERTILIZER 

Use 600 to 1,000 pounds per acre in the drill mixed thoroughly with the 
soil within ten days prior to transplanting. If analysis is modified as pro
vided for in Note 2, use equivalent amount of plant food per acre. 

3. SOURCES OF PLANT FOOD CONSTITUENTS 

(1) Phosphoric acid—Derived from superphosphate. 
(2) Potash—Derived by combining high grade muriate of potash and 

high grade sulphate of potash, sulphate of potash-magnesia and or any 
available material practically free of chlorine which contains available 
potash. 

(3) Ammonia—One-half of the ammonia should be derived from high 
grade organic materials of plant or animal origin such as cottonseed meal, 
fish scrap and high grade tankage. At least one-fourth of the total ammonia 
is to be supplied by nitrate of soda. The remainder should be derived from 
such materials as urea and or standard inorganic sources of nitrogen. 

C. FERTILIZER FOR PLANT BEDS 

Injury due to excess of chlorine has been widely observed in tobacco 
plant beds. For this reason it is suggested that fertilizers for tobacco plant 
beds should contain not more than one per cent of chlorine. It is recom
mended that a fertilizer containing 8 per cent phosphoric acid, 5 per cent 
ammonia, and 3 per cent potash from the same sources as recommended 
under Sec. I, subsection 4 be used. The addition of 1 percent available 
magnesia (MgO) will be beneficial in certain cases and its inclusion is gen
erally to be recommended. 

GENERAL 

As in the past, many of the Smith-Hughes schools in this sec
tion have made visits to the station. A meeting for the purpose of 
judging certain farm crops and livestock was held here during the 
summer. The boys seem to enjoy their visits here and are always 
heartily welcomed. 

A Tobacco Day was held at the station on July 17, 1930, when 
experts from four states made a thorough inspection and study of 
our work. About 100 tobacco men visited us. 

At this meeting, Dr. Geo. M. Armstrong, pathologist of the 
South Carolina Experiment Station, gave a fine lecture on tobacco 
diseases and their control, and R. E. Currin, Jr., of the North Caro
lina Department of Agriculture, gave an excellent talk on tobacco 
fertilization. 
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Last year our Farmers' Day was such a success that it was 
hoped that each year in the future it could be repeated. Lack of 
funds and time prevented, however. Many farmers visited the sta
tion during the year and seemed well pleased with the work here 
and the reception accorded them. 

SANDHILL EXPERIMENT STATION 
(J. A. Riley, Superintendent) 

The Sandhill Experiment Station, which is located in the center 
of the sandhill region of the state on the S. A. L. Railway and IT. S. 
Highway No. 1, 14 miles northeast of Columbia, is supported and 
controlled jointly by the United States Department of Agriculture 
and the South Carolina Experiment Station. Considerable progress 
has been made in the development of the station since the last an
nual report was published. A barn has been built for the work 
stock and for storage of feed, implements and machinery. A heifer 
barn, a calf barn, and bull pens have been added to the dairy plant, 
a potato storage house has been built, and the residence of the gen
eral foreman (which was on the property when acquired) has been 
moved to a convenient site near the barns and other buildings. 

The year 1930 has been a period well suited for field experi
mental work at this station. While the season was somewhat lack
ing in rainfall, causing delayed germination and resulting in late 
crops, sufficient moisture was available in the most part for satis
factory plant growth. Apparently little leaching occurred on this 
open type soil as often takes place during a period of heavy rainfall. 
The rainfall from January 1, 1930, to October 15, 1930, as recorded 

Figure 39.—Administration Building Sandhill Station, photographed 1930, 
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there was 26.88 inches, and for April to September inclusive, 19.88 
inches compared Avith normal for this latter period of 24.22 inches 
as recorded by the United States Weather Bureau at Columbia. 

The additions to the plant and the development of the experi
mental work in the fields and orchards are constantly attracting the 
attention of the people of the state. The buildings can be seen from 
railway and highway and many visitors stop at the station in pass
ing. A great many groups of farmers, farm boys, extension lead
ers, and agricultural workers have visited the station during the 
year and studied the experiments now under way. Since the 
preparation of the last report a horticulturist has been added to the 
staff and this important line of work placed on a better basis. 

No effort will be made at this time to report results of the vari
ous experiments under way at this station. Progress is being made 
along practically all lines. The fertilizer and rotation studies, the 
experiments to determine the best time and method of applying 
fertilizer to cotton and other crops, and an extensive fertilizer ex
periment with different sources of potash and the best time of ap
plying potash to cotton, corn and soybeans are all yielding interest
ing and valuable results. 

The forage work under the supervision of the Office of Forage 
Crop Investigations of the Bureau of Plant Industry, supervised 
locally by Mr. Laird, has attracted a great deal of attention and is 
yielding interesting results. The different species of crotalaria are 
especially promising. Several species are producing large quantities 
of green matter which is valuable for green manuring. Crotalaria 
Striata produced an abundance of seed and is probably the most 

Figure 40.—( rotalaria, a promising soil-build ng crop at the Sandhill 
Station, 
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promising of the species in use at the present time. Several species 
seem to b e more hardy and were not killed by the light frosts in the 
fall as rapidly as the Striata. Intensive experiments are also under 
way with other green manuring crops such as soybeans, cowpeas, 
and ve lvet beans, as well as with certain of the winter cover crops. 
Austrian field peas, rye and vetch are used extensively at this station 
as winter cover crops. From the grass plots, including a large num
ber of species of introduced grasses and legumes, interesting indica
tions are being obtained as to the comparative value of the different 
introductions for growth on this coarse sandy soil. The soil fertility 
investigations initiated by the Bureau of Chemistry and Soils and in 
charge of Mr. J. E. Adams includes green manuring experiments, 
fertilizer ratio experiments, nitrogen ratio and concentrated fertil
izer experiments as well as chemical studies of the soils following 
different fertilizer and cropping treatments. Progress is being made 
in all of these lines of research. 

The 100-acre pasture which is being developed for the dairy 
cattle is greatly improving and is providing ample grazing for the 
dairy herd. The peach orchard put out last year has made steady 
growth and is beginning to yield results indicating the best fertilizer 
practices for young peach trees. The fertilizer work with sweet 
potatoes and asparagus is also yielding results of interest. By the 
end of another season it will be possible for us to begin to incor
porate into the annual reports definite information as to the outcome 
of some of these most interesting experiments. 

Figure 41.—A mechanical hay loader at work on the Clemson College 
farms, 1930. 
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THE CLEMSON COLLEGE FARM S 
The Clemson College lands at Clemson College consist of 1,620 

acres. About 300 acres are in pasture, 600 in cultivation, several 
hundred acres in forests and rough lands not suited to cultivation, 
and the remainder comprises the Clemson College campus. Of the 
600 acres in cultivation 200 acres are used for numerous small field 
plat experiments the results from which are 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 
dairy cattle, beef cattle, hogs, and sheep, and where the land is suit
able for experiments with crops on a larger scale. The principal 
crops grown by the Farms Division are corn, small grain, hay, and 
cotton. On most of these crops some form of research work is being 
conducted, certain phases of which are briefly discussed in the fol
lowing paragraphs. 

MACHINE APPLICATION OF FERTILIZER STUDIES AT 
CLEMSON COLLEGE 

(C. S. Patrick) 

The cotton growers of South Carolina annually use approxi
mately $8,000,000 worth of fertilizer on the crop. It has been es
timated that this fertilizer normally gives an increase in crop value 
of about $20,000,000. A 10 percent increase in efficiency of the 
fertilizer through improved methods of application would result in 
a crop increase value of $2,000,000. Studies have indicated that an 
increase of at least 10 percent in efficiency may be expected. 

Realizing the importance of proper methods of application of 
fertilizer, the Farms Division cooperated with the Division of Agri
cultural Engineering, Bureau of Public Roads, the Bureau of Chem
istry and Soils, United States Department of Agriculture, and the 
joint committee on Fertilizer Application, in a study of methods of 
application of fertilizer for cotton. An experimental combination 
planter and distributor was used to apply the fertilizer in various 
relations to the seed. Observations were made on the effect of 
different methods of application on germination, early bloom, and 
yield of seed cotton. 

Although there was insufficient moisture in the soil to produce 
germination at the time of planting, the seed remained in the soil in 
good condition, and satisfactory germination was secured with all 
fertilizer placements, except where the fertilizer was applied in 
immediate contact with the seed, as soon as moisture conditions be
came favorable. Early bloom counts indicated the desirability of 
applying the fertilizer as close to the seed as possible without 
causing severe injury to germination. The effect on early blooms 
was reflected in yield of seed cotton. 
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A STUDY OF THE POSSIBILITIES OF A SOYBEAN-SMALL GRAIN 
ROTATION BY THE USE OF MECHANICAL POWER 

(C. S. Patrick) 

One of the most important problems facing the American farm
er is t hat of over-production of certain staple crops accompanied by 
a g radual impoverishment of the soil. It is believed that the soy
bean-small grain rotation offers a profitable diversion from the one-
crop system of farming so prevalent in the South and at the «an\e 
time of fers an opportunity to improve the fertility of many acres of 
soil. In the past, one of the most serious drawbacks to this type of 
farming has been the small acreage which it was necessary to 
handle. With the development of improved machinery this handi
cap is being overcome and the outlook for greater diversification of 
crops and improvement of soils is becoming brighter. The Farms 
Division has this year begun a study of the possibilities of the soy
bean-small grain rotation with the use of machinery. In this study 
soybeans will follow the small grain crop. Both crops will be har
vested with a combine, leaving the straw and hay on the land to be 
turned back into the soil to increase the fertility. 

ALFALFA IN DRILL VERSUS BROADCAST SEEDING 
(C. S. Patrick) 

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 began some studies 
in 192 8 to determine whether or not it would be practical to glow 
alfalfa in rows and keep the grass out by cultivation. This experi
ment consists of one acre planted in rows 12 inches apart and five 
acres broadcast. The seasons in 1929 were so unfavorable to the 
erowth of alfalfa that we hesitated to make any comparative report 
on the two methods of seeding. Again this year seasons have not 
been i deal for the production of alfalfa, but since for the two years 
the yield on the plots in rows have been less than 50 percent of that 
vhere the seeding was broadcast, we feel that it is not edbhomi'cally 
practical to seed alfalfa in rows wide enough to cultivate. 

SOIL IMPROVEMENT STUDIES 
(C. S. Patrick) 

One of the greatest needs of the South Carolina farmer in pro
ducing crops is a more fertile soil. For the past 10 years the Farms 
Division has given a great deal of attention to soil building by the 
use of terraces, green manures, and manure from the dairy and 
mule barns. During this time the productivity of our soils has been 
increased nearly 100 percent. 

For the past five years an experiment has been running to de
termine the value of a cover crop of rye and vetch as compared with 
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fresh manure from the dairy barn in the production 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 turn
ed under 10 days before planting, and plot number four had both a 
cover crop of rye and vetch 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, fourth and fifth years are 
given below in pounds of seed cotton per acre. 

Plot 1 Plot 2 Plot 3 Plot 4 
First year 470 610 470 755 
Fourth year 800 1,060 1,060 1,330 
Fifth year 1,020 1,340 1,100 1,750 

At the end of the fourth year the data indicate that a good 
crop of rye and vetch turned back into the soil is as valuable as 
eight tons of fresh manure per acre. During the fifth year the cover 
crop on plot three was almost a failure, which probably explains a 
lower yield on this plot for the year than on plot two, where manure 
was applied. It will be noted that the yields were further increased 
by the use of both cover crop and manure. 

THE POWER UNIT AS A FACTOR IN PRODUCTION COSTS OF 
CORN AND COTTON 

(C. S. Patrick) 

A survey made by the Agricultural Economics Division shows 
the cost of producing corn in the Piedmont section of this state to be 
$1.36 per bushel, while records show the cost of producing corn in 
the corn belt to be 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 40 percent of the total cost. In studying the cost of pro
ducing cotton in the Piedmont- section it was found that about 60 
percent of the total cost was for man labor. Realizing that if we are 
to grow these staple crops at a profit the cost of production must be 
decreased, the Farms Division has for the past four years been con
ducting some studies to determine whether or not these staple crops 
can be produced at a lower cost by the use of machinery. These 
studies are being made on 36 acres of land cultivated in cotton and 
50 acres in corn. With both cotton and corn we have four plots, each 
of which was prepared, planted, and cultivated 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 power 
units used in plots one, two and three. Data thus far secured from 
these studies show that by the use of machinery the cost of man 
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Figure 42.—An important item in the cost of producing cotton and corn in 
South Carolina. 

labor in producing cotton and corn can be materially decreased, and 
indicate that the total cost of production may be decreased where 
the machinery is economically used, the efficient and effective use of 
machinery being closely related to the amount of time it can be em
ployed. The Farms Division endeavors to keep its machines in 
operation a maximum number of hours each day in the year. 

Figure 43.—Mechanical power saves labor and reduces cost of production. 
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PUBLICATIONS 

Publications reporting the research activities of the South Caro
lina Experiment Station are in constantly increasing demand, in
dicating a better understanding and higher appreciation of scientific 
research in relation to practical agriculture. This increased demand 
for publications is making necessary larger issues of these publica
tions. 

During this fiscal year there has been an especially noticeable 
demand for publications on agricultural economics, home economics, 
soil building and fertilization, horticulture, and livestock. The in
creased number of publications from the divisions of agricultural 
economics and home economics is helping to meet a part of the de
mand for information on these subjects. Further publications re
garding these various subjects seem to be needed. 

The mailing list of the Experiment Station now contains per
haps 7,000 names arranged in important subject-matter divisions. 
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 of the lists and a reclassification of subjects. 

PUBLICATIONS ISSUED 

During the fiscal year 13 new publications were issued as fol
lows : 

Bulletin 259, "Analyses of Commercial Fertilizers". 
Bulletin 260, "Children of Pre-School Age in Selected Areas of 

South Carolina". 
Bulletin 261, "Fruiting Habit of the Cotton Plant". 
Bulletin 262, "Fertilizer Rotation Experiments at the Pee Dee 

Station". 
Bulletin 263, "The Use of Leisur^ in Selected Rural Areas of 

South Carolina". 
Bulletin 264, "Piedmont Farm Business Studies". 
Bulletin 265, "The Bean Leaf Beetle". 
Bulletin 266, "The Rice Weevil and Associated Insects in Re

lation to Shuck Lengths and Corn Varieties". 
Circular 37, "Winter Cover Crop Experiments". 
Circular 38, "The Oriental Fruit Moth". 
Circular 39, "Control of the Mexican Bean Beetle for 1930". 
Circular 40, "Cotton Variety Tests—1929". 
Forty-second Annual Report for the year ended June 30, 1929. 
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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 publi
cations of the station and to older publications of new importance, 
and special articles have been prepared summing up various phases 
of research work for the benefit of the public. Articles by various 
members of the station staff have also been prepared and given 
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. 

LIBRARY 

The daily routine in the agricultural reference section goes on 
much the same as in former years, with the added encouragement 
that the department is used by more professors and students. As a 
rule, after a professor returns from study at other institutions, the 
reference work demanded of his students increases. This conforms 
to modern educational methods in which the textbook plays the 
least important part. 

As heretofore, the technical periodicals have been routed on 
their receipt, to members of the agricultural faculty whose fields 
they cover. This enables them to study the numbers at their leisure 
and eliminates the purchase of such by the separate divisions. 
Notices of periodical articles, bulletins, and other printed matter 
have been sent to individuals. 

We are constantly trying to complete the files of bulletins, 
magazines, and United States Department of Agriculture publica
tions. Over 100 volumes were sent to the bindery, only technical 
ones being paid from station funds. Popular magazines, not listed 
in the agricultural index, are to be placed in prepared binders, thus 
preventing their loss and eliminating binding costs. 

Dr. W. H. Mills has been successful in securing, as gifts and at 
small cost, many interesting and valuable agricultural books. 
When they are cataloged, the most valuable of these are placed in 
our locked stacks. Possibly a notice in the Weekly News Notes 
would reach persons who might like to give agricultural, as well as 
other old books, pamphlets, documents, and letters if they knew of 
our desire and that we had a safe place for them. 

We have added some valuable and rare reference books during 
the last two years. Some of them are listed as follows: 



134 SOUTH CAROLINA EXPERIMENT STATION 

Banks: Catalogue of the Nearctic Hemiptera-Heteroptera 
Banks: Catalogue of the Neuropteroid Insects 
Blatchley: Heteroptera of Eastern North America 
Hagen: Bibliotheca Entomologica 
Heyden: Catalogus Coleopterorum Europae 
Horn und Schenklin: Index Litteraturae Entomologicae 
Scudder: Nomenclator Zoologicus 
Sherborn: Index Animalium, parts of which are received 

as published. 

The following indexes have been received, thus making material 
of the respective periodicals more available: 

Annals of Botany, Index volumes 31-40 
Review of Applied Entomology Series B Index volumes 1-10 
Soil Science Index volumes 1-25. 

The large tasks ahead are the cataloging of the entire bound 
periodical collection, the completion of the filing of the index cards 
of experiment station literature, and the starting of a duplicate file 
of bulletins. 
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PROJECTS UNDER WAY 
(By Divisions) 

AGRICULTURAL ECONOMICS 

Farm land price study of the state 
Farm credit study of the state 
Farm organization and management in the Pee Dee area 
Farm organization and management in the Orangeburg area 
Farm organization and management in the newer truck areas 
Farm organization and management in the Piedmont 
Comparison of mechanical and horse power 
Cotton marketing study of the state 
A study of the methods and price factors in marketing South Carolina hogs 

AGRONOMY 

Cotton variety test 
Corn variety test 
Oat variety test 
Wheat variety test 
Rye variety test 
Barley variety test • 
Soybean variety test 
Barley 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 peas 
Winter hardiness of oats 
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 top-dresser 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 
lime of application of nitrogenous fertilizer to corn 
' Organic vs. inorganic sources of nitrogen to cotton 
Comparison of sources of sodium nitrate as side-dresser 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 
l ime of planting oats 
Fertilizer analysis application and rotation tests with tobacco 
Source and rate of potassic fertilizers to tobacco 
Source of nitrogenous fertilizers to tobacco 
Trganic vs. inorganic nitrogenous fertilizers to tobacco 
General fertilizer analysis test with cotton, corn, and small grain in rotation 

(Keitt plots) 
A study of the effect of fertilizer placement in the production of cotton 
Cotton fruiting studies 
A study of the oil content of cotton seed 
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Sources, rate, and time of application of potassic fertilizers to cotton, corn, 
and small grains 

Potash side-dressing experiments to cotton 
Effect of various winter legume crops when turned under for soil improve

ment (cotton and corn rotation) 
Investigations 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 

Investigation of arsenic injury to various crops when too heavily applied to 
the soil 

ANIMAL HUSBANDRY 

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 
Cottonseed meal for mules 

BOTANY AND PLANT PATHOLOGY 

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

Influence of temperature on germination of cotton seed and growth ot 
cotton seedlings 

A study of the length and structure of cotton fibres 
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 

Study of the relationships 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 

Preparation and economic uses of hay in feeding dairy cattle 
Line breeding and out-crossing as systems of breeding dairy cattle 
Line 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 anatom\ 

of the dairy cow and her producing ability 
Effect of fertilizer on pastures 
Rate of assimilation of calcium and phosphorus by dairy cows 

ENTOMOLOGY 

Biology and control of Mexican bean beetle 
Life history, habits and control of bean leaf beetle 
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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 fruit worm 
Seasonal history and control of insects of deciduous fruits 
Toxicity (killing-power) of insecticide materials 
Study of the persimmon psylla 
Studies of a giant root-borer in apple trees 
Faunal survey 

HOME ECONOMICS 

Study of how farm families use their leisure 
Study of the dietary habits of rural children in their relation to health and 

development 

HORTICULTURE 

Apple pollination studies 
Peach fertilizer tests 
Asparagus fertilizer trials 
Composition of asparagus crowns 
Potato fertilizer and seed source tests 
Lima bean studies 
Fruit and vegetable variety trials 
Variability of peach seedlings 
Sweet potato variety, fertilizer, and spacing tests 

POULTRY 

Cost of egg production 
Cost of raising pullets 
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 
Value of cod-liver oil in laying rations 
Comparison of meat scraps and fish meal for laying hens 
Value of adding bone meal to a mash containing 20 percent meat scraps 
Comparison of the all-mash method of feeding laying hens with self-fed 

mash and hand-fed grains 
Virus vaccination as a control for chicken pox 

FARMS 

Soil improvements studies 
A study of the possibilities of a soybean-small grain rotation by use of 

mechanical power 
The power unit as a factor in producing cotton 
The power unit as a factor in producing corn 
Machine application fertilizer studies at Clemson College 
Alfalfa in drill versus broadcast seeding 
The value of different varieties of corn for silage 
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FINANCIAL STATEMENT 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 
In Account With 

THE UNITED STATES APPROPRIATIONS, 1929-30 

Hatch Adams Purnell 
Fund Fund Fund 

DR. 
To balance from appropriations for 1928-29_$ 0.00 $ 0.00 $ O.OO 
Receipts from the Treasurer of the United 

States, as per appropriation for fiscal 
year ended June 30, 1930, 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 $60,000.00 

CR. 
Abstract 

salaries _ _ 1 8,982.13 10,567.79 38,345.89 
Labor _ 2 1,460.72 311.06 5,529.61 
Stationery and office supplies 3 133.55 201.04 382.50 
Scientific supplies, consumable 4 155.67 277.34 983.92 
Feeding stuffs _ _ 5 404.16 10.77 1,980.00 
Sundry supplies 6 501.75 154.69 1,276.09 
Fertilizers 7 353.48 0.00 67.25 
Communication service 8 314.56 123.92 324.71 
Travel expenses 9 145.21 282.88 3,570.87 
Transportation of things 10 75.36 38.47 139.56 
Publications _ _ 11 1,167.14 (omit) 1,880.26 
Heat, light, water and power 12 6.25 684.42 89.66 
Furniture, furnishings, fix

1,798.02 tures _ — _ 13 231.08 814.70 1,798.02 
Library _ _ 14 486.86 0.00 0.00 
Scientific equipment 15 0.00 990.82 1,886.28 
Livestock _ 16 0.00 8.00 15.00 
Tools, machinery, appliances 17 542.93 310.10 1,295.33 
Buildings and land 18 22.90 224.00 435.05 
Contingent expenses 19 16.25 0.00 0.00 
Balances _ _ _ — 0.00 0.00 0.00 

TOTALS $15,000.00 $15,000.00 $60,000.00 

WE, THE UNDERSIGNED, duly appointed Auditors of the expendi
tures from Federal appropriations herein reported, do hereby certify that 
we have examined the books and accounts of the SOUTH CAROLINA 
AGRICULTURAL EXPERIMENT STATION for the fiscal year ended 
June 30, 1930, 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 $60,000.00 under the 
act of Congress of February 24, 1905, and the corresponding disbursements 
$15,000.00, $15,000.00, and $60,000.00; for all of which proper vouchers are on 
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file and have been by us examined and found correct, leaving balances of 
$0.00, $0.00, and $0.00, respectively. 

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

(Signed) H. W. BARRE, 
Director South Carolina 
Experiment Station 

( " ) J. M. SMITH, 
State Auditor 

( " ) S. W. EVANS, 
Secretary Board of Control 
Financial Officer of the Institution 

Attest: S. W. EVANS, 
Custodian of the Seal. 

SUPPLEMENTARY STATEMENT 

FUNDS OF THE SOUTH CAROLINA EXPERIMENT STATION 
OTHER THAN THOSE FROM FEDERAL SOURCES 

SOURCES OF FUNDS 

Balance from Receipts for 
Sources previous year 1930 Total 

1. State appropriations $ 0.00 $ 69,925.55 $ 69,925.55 
2. Sale of produce 0.00 81,714.53 81,714.53 

$151,640.08 $151,640.08 

CLASSIFICATION OF TOTAL EXPENDITURES FROM SUPPLE
MENTARY FUNDS 

Salaries $ 32,308.31 
Labor 38,110.36 
Stationery and office supplies 343.41 
Scientific supplies, consumable 2,480.94 
Feeding stuffs 26,928.63 
Sundry supplies 13,510.60 
Fertilizers 4,412.80 
Communication service 770.96 
Travel expenses 3,825.30 
Transportation of things 807.44 
Publications 315.55 
Heat, light, water, and power 2,291.84 
Furniture, furnishings, and fixtures 31.20 
Library 0.00 
Scientific equipment 5,073.34 
Livestock 2,840.03 
Tools, machinery and appliances 3,523.83 
Buildings and land 13,980.52 
Contingent expenses — 85.02 
Unexpended balance —13,117.62 

Total $164,757.70 


