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RESEARCH IN AGRICULTURE 

IN early times there were large plantations in South Carolina. 
The planters were men of superior intelligence who were 
keenly interested in agriculture. They formed agricultural 
societies. At their annual meetings the problems of agriculture 

were discussed1. Reports were made of new methods. These 
large planters directed the labor of their slaves. Under such con
ditions farming was not haphazard; the most approved methods 
were practiced. 

With the end of slavery the guiding hand of the intelligent 
agriculturist was removed. A system of undirected tenantry came 
to prevail. The result was harmful to that progress which char
acterized the state. The tenant farmed as he pleased, and he was 
not quick to respond to progressive ideas. 

Realizing the need to find out new things in agriculture, the 
United States government enacted the Hatch Bill to promote 
agricultural research. For South Carolina it meant that intelligence 
and the findings of scientists were again to be utilized. 

Individual research was found too expensive. It was not 
economical for a dozen men to try an experiment which might not 
prove useful. It was much cheaper for one experiment to answer 
for all. For this reason experiment stations have been established 
in those states which are willing to cooperate with the United 
States Department of Agriculture. 

Agriculture has old and new needs; these must be met by 
science. Much study has been given to plants, soils, and cultiva
tion. So fruitful has the earth been made that there is no longer 
a fear of famine; in fact, the "good earth" has proven to be a 
better mother than the Malthusians thought. She has still more 
blessings and only awaits the curiosity of man to yield them to 
him. 

The state that neglects to use modern knowledge of the earth 
and its resources will soon be the "forgotten state". No man can 
control the market for his products so long as world conditions of 
supply and demand operate, but he can influence the cost of pro
duction and determine the method of cultivation, and so determine 
his profit. Since the frontier is gone, and free land is no more, the 
problems have become intensified and must be worked out at 
home. The coming of pests like the boll weevil has eliminated 
certain lands from the production of cotton. Then new uses must 
be found for idle lands; new methods must supplant the old. Dr. 
Thomas G. Clemson said in 1855 that, "the only hope we have for 
the advancement of agriculture is through the sciences; bounteous 
heaven has given men the raw materials of which this world is 
composed. It is science that teaches how they may be transformed 
and made subservient to our wants." 

E. W. SIKES. 
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INTRODUCTION 
In the new era just ahead, those of our people who live in the 

country and make their living from the soil will depend more than 
ever before on the application of science to their business and their 
living. The purpose of the experiment station is to make available 
through its researches new facts and new applications of old facts 
Avhicli will aid in making agriculture more profitable and rural life 
more satisfying. 

In this undertaking we employ the best available scientists in 
the several fields (chemistry, botany, entomology, agronomy, horti
culture, economics, animal husbandry, etc.) and utilize the labora
tories, offices, fields, pastures, and forests provided for this purpose 
at Clemson College; at the four substations located in Florence, 
Richland, Dorchester, and Charleston counties; and 35 experimental 
fields conducted in cooperation with farmers at different places in 
the state. The social and economic researches are conducted on the 
farms, in the markets, at the courthouses, in the banks, in the rural 
homes, and wherever else it is necessary to go to get the basic facts 
needed in these studies. New crops are being experimented with, 
additional soil types are being discovered and studied, new methods 
for controlling injurious insects and diseases are being developed, 
new and improved varieties of crops, fruits, and vegetables are being 
tested, improved methods of feeding and caring for livestock are be
ing developed, and economic and social problems affecting the health, 
happiness, and economic stability of rural people are being in
vestigated. 

The following pages will present a brief report of progress on 
the more important lines of research now under way. A complete 
list of projects under way and a financial statement appear at the 
end of the report. 

RESEARCH IN AGRICULTURAL ECONOMICS 
Research studies in the field of agricultural economics have as 

their chief objective a more efficient production and marketing 
system and the best general utilization of our farm resources. The 
ultimate result of these studies is increased wealth of the people 
which, in turn, should result in a better standard of living for our 
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present and future civilization. The future of the financial side of 
agriculture depends upon basic economic research. 

The present period is one of almost unprecedented low prices. 
It is also a time when certain expenses of the farmer are relatively 
high and extremely difficult to meet; this applies to taxes, trans
portation, and certain kinds of equipment. There is difference of 
opinion among the best authorities as to the future course of differ
ent price levels. The fact remains, however, that some adjustment 
in the organization and management of our farms is necessary to 
meet our changed conditions. Many farms need to be organized as 
more efficient producing units. Costs of production need to be 
lowered. The marketing of farm commodities needs to be improved. 

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

Farm credit studies of the state were initiated with the ob
jective of determining the kinds of credit commonly relied upon by 
farmers and of indicating their relative efficiency and usefulness for 
farm production purposes. The results for three key areas are given 
in Station Bulletin 282 entitled "Agricultural Finance in South 
Carolina". 

The use of money and credit by farmers has become of such 
general importance that good management is required quite as much 
for farm finance as for farm production. In fact, there is often 
greater need of care in borrowing and spending than in the handling 
of the land and farm property which remain much the same from 
year to year, or in the farming methods which may change but little. 
Adequate credit, or the lack of it, may mean the success or failure of 
the farmer's crop. Its misuse may result in burdensome debt which 
is slow and difficult to repay. Credit at too high a cost may either 
prevent desirable farm work or offset any gain from its use. Like
wise the unwise use of money which the farmer has acquired may re
sult in a low return or such investment of the principal as may make 
the amount unavailable when needed, or may even result in loss of 
the entire amount. All of these possibilities suggest the necessity of 
the farmer's giving as careful attention to the management of his 
finances as to his crops and livestock. 

According to the study, 75 per cent of all farmers interviewed 
used some short-term credit in 1926; 85 per cent of the tenants and 
70 per cent of owners according to tenure classification. 

The bulk of the short-term financing comes during the growing 
season, typically between the months of March and October. This 
form of credit is used mainly for the purchase of fertilizer, though 
seed, feed, tools, and repairs also may call for credit, while other 
supplies may be needed for living purposes. 

The amount of s hort-term credit averaged $463; owners utilized 
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$588 and tenants approximately $300 each. Cash loans from banks 
and other sources averaged $445, as compared with $191 in the 
form of merchant credit. Owners utilized cash credit to a greater 
extent than did tenants. The differences were noticeably more pro
nounced in some areas than in others. 

In addition to the problem of obtaining credit in adequate 
amounts, the farmer often has the further difficulty of getting his 
credit at reasonable rates.. The average rates of 9.6 per cent on cash 
credit and of 31.6 per cent on merchant credit which were found in 
the areas of this study are not only much above the average rate of 
return on the values of farms, but they include many cases where 
charges are considerably higher than these averages and frequent 
instances of charges out of proportion to the creditor's risk involved 
for the individual account. 

Beginning in the spring and continuing until early fall, the 
cumulative volume of time purchasing is quite large. Sometimes 
because of unfamiliarity with other means of obtaining credit, at 
other times because of inability to borrow from banks or other cash 
sources, and occasionally only because of convenience or custom the 
farmer buys goods on time. He incurs an added margin of 10 to 25 
per cent above the cash price with the total result that the per 
annum credit cost reaches a very high figure. 

Although the weighted average cost for all merchant credit was 
found to be about 32 per cent, the cost from each of the several 
sources of merchant credit was also high. Credit from general 
stores averaged 33 per cent, from fertilizer companies 27 per cent, 
and from landlords' advances to tenants about 35 per cent. 

As a whole, the analysis suggests that farmers of greatest net 
worth and production have established credit relations with the 
most favorable lending agencies and have obtained their credit at 
lowest rates. The amount borrowed shows less relation to cost 
since best risks may borrow much or little. 

FARM ORGANIZATION AND MANAGEMENT 
(W. C. Jensen, B. A. Russell, and C. Gunnells) 

Several farm management studies have been conducted in the 
upper Piedmont and in different parts of the Coastal Plains region 
in recent years. The results of these investigations have been pub
lished as Station Bulletins 230 and 269 and Station Circulars 45 and 
46. These reports give practical suggestions based upon farm ex
perience and correlations of various factors such as concern the suc
cessful operation of farms. Some results not heretofore summarized 
in the annual reports are given below. 

The Orangeburg Area 

The Orangeburg area is recognized as one of the best farming 
sections in South Carolina. The prevalent type of farming is cotton 
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for cash income, and corn, small grains, and hay for feed purposes. 
There has also been some development of truck and livestock farm
ing, although these types are of minor importance at the present 
time. 

One phase of this study consists of an analysis of the farm busi
ness as related to income. Another part deals with the problems of 
cost of production of the leading commodities. The study has been 
conducted over a period of three years. Eighty farm records were 
secured in 1928, 100 in 1930, and 100 in 1931. 

There is a direct correlation between the acreage of crops and 
operator's earnings. The farmers having 301 to 350 acres in crops 
secured an average income measured by operator's earnings of 
$1,814 per year for the three-year period. The lowest earnings, 
averaging only about one-third of the earnings of the best group, 
were found in the group of farmers having less than 100 acres in 
crops. 

A relationship is evident between farm expenses and operator's 
earnings. With a total expense of $500 or less per farm, the income 
was only $393 on the average. When the expenses ranged from 
$1,000 to $1,500, the average income increased to $505. The highest 
expense group, $2,500 and above, realized an average operator's 
earnings of $972. This bears out the assumption that adequate 
credit is an essential factor in successful farming in this area. Ex
penses in relation to receipts are being reduced 10 to 50 per cent on 
particular items by the best farmers. This is frequently made pos
sible by buying methods as well as by general management. By pur
chasing farm supplies at certain times or in certain quantities or as 
raw materials, large savings in the cost frequently result. 

Low cost of production is specially important in the case of 
cotton, which has been the principal crop of this county for many 
years. ^ The cost of producing cotton on 40 farms in 1930 varied 
from six to 20 cents per pound. In realizing the lowest costs, cer
tain farmers produced fairly high yields per acre at relatively small 
expense. The average cost of producing other crops in 1930 was as 
follows: corn, 86 cents per bushel; oats, 48 cents per bushel; legume 
hay, $13.11 per ton; cucumbers, 63 cents per crate; sweet potatoes, 
33 cents per bushel; string beans, $1.87 per crate; sugar peas, $1.22 
per crate. Since 1930 the cost of production has, in many cases, de
creased. 

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

The predominant place that cotton has in South Carolina agri
culture suggests the importance of price as a factor influencing agri
cultural income. ^ The quality of cotton is a factor affecting the 
price. This project now includes (1) grade and staple estimates, 
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(2) price quality studies, (3) movement of cotton, and (4) costs of 
ginning and marketing. 

The United States Department of Agriculture is cooperating in 
obtaining estimates of s taple, grade, and tenderability of cotton pro
duced in the state. There are about 1,700 gins in South Carolina, 
1,373 of which were active in 1931, ginning an average of 739 bales 
of cotton each. Usually 50 to 75 representative gins widely dis
tributed over the major cotton areas of the state are selected to co
operate in saving a sample from each bale ginned. A field man 
makes frequent visits to the cooperating ginners and sees that the 
samples and data are carefully selected. The samples are sent to the 
branch office in Atlanta, Georgia, and are graded and stapled by ex
pert cotton classers. 

Price studies are conducted at selected representative markets 
in the state each year. The price, the grade, and the staple are re
corded in these markets. In spite of the fairly stable premium paid 
for cotton above 7/8-inch staple length during the past three years 
in the central markets, the producers selling in the local markets too 
often have not received these premiums. The result of this study 
for the last four years indicates that prices varied irregularly for 
the same quality of cotton the same day in the same local markets. 
Growers received little and in some cases no higher price for cotton 
of high grade and long staple length than for comparatively low 
grade short staple cotton. 

The more common practice in the state is for local buyers to 
pay producers a price based on the quality of cotton most common
ly sold in that community; even in a one-variety community this 
method of buying is not satisfactory. The wide variation of price 
for the same quality of cotton is due in some measure to differences 
in bargaining ability among individuals. The producers of quality 
cotton may benefit by better bargaining power through better 
knowledge of the quality of cotton which they offer for sale. 

There has been considerable improvement in the staple of 
cotton grown in South Carolina since the project was begun. In 
1928 only 38.1 per cent of the crop was 15/16-inch staple or longer, 
compared with 59.8 per cent in 1931. The percentage of 7/8-inch 
cotton decreased from 55 to 39, and 13/16-inch and under dropped 
from 6.9 per cent to 1.2 per cent during the period from 1928 to 
1931. Of the white cotton produced in the state 73 per cent was 
middling grade or better in 1928 and about 85 per cent in 1931. 

Ninety-eight and seven-tenths per cent of the total crop of 
cotton in South Carolina was tenderable on futures contract in 1931 
as compared with 96 per cent of the total 1930 crop based on 
1,010,300 bales of American upland cotton grown in the state as re
ported by the Bureau of the Census. About the same number of 
bales was ginned in 1931 as in 1930. Cotton of the 1931 crop was 
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better in grade and longer in staple than cotton for the correspond
ing period of the previous year. 

South Carolina produces a better grade and staple of cotton 
than the average of the United States. Of 16,582,100 bales of Amer
ican upland cotton ginned in the United States during the last sea
son (1931-32), 90.5 per cent was estimated to be white in color, com
pared with 95.0 p er cent for South Carolina; 72.7 per cent was 
white, middling and better, compared with 85.5 per cent for South 
Carolina. 

A total of 14,832,200 bales, or 89.4 per cent of the United States 
crop, was tenderable in settlement of futures contracts compared 
with 997,200 bales, or 98.7 per cent tenderable, in South Carolina. 

The mills of the state are using more medium and long staple 
cotton than formerly. The average mill of the state consumes 
around 2,800 bales of cotton a year. The average cotton grower of 
the state produces about seven bales of cotton per year. 

Cotton is sold to the mills on the basis of spinable value, and 
cotton produced in a community where there is only one variety 
grown is more of a n even-running staple and is of much more value 
to the spinner. The one-variety community projects make it much 
easier to maintain pure seed than where there is more than one 
variety produced. Several communities are beginning to concen
trate upon the use of o ne variety or a small number of s imilar varie
ties or strains, thus preventing the mixing of the seed at the gins. 
More attention is also given to ginning cotton with the correct 
amount of moisture. 

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

(M. Guin) 

The object of the study of the methods and price factors in 
marketing South Carolina hogs is to determine the most advant
ageous and efficient plan for South Carolina farmers as to how and 
when to market hogs. Statistics and field results are being utilized 
in the pursuit of this project. 

Hogs ranked third in total value of livestock on South Carolina 
farms on January 1, 1932, being exceeded only by milk cows and 
mules, according to the United States Department of Agriculture. 
The need for additional income by farmers is causing many of them 
to engage in the hog enterprise particularly in the Coastal Plains 
region. While the number of hogs in the state decreased very 
markedly from 1920 to 1930 there has been an upturn recently and 
it is felt that the enterprise is becoming well established in certain 
sections of the state where the comparative advantages are good. 
1 com t he standpoint of consumption of pork and pork products, 
South Carolina is a deficit state, as the South in general is, which 
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means that while we ship out some hogs chiefly to the northeast 
markets we ship in a great many more than are shipped out. 

The number of hogs per farm averaged 1.1 in the upper Pied
mont, 2.0 in the lower Piedmont, 2.8 in the Sandhills, and 4.5 to 
7.3 in different parts of the Coastal Plains in 1930. The average 
number of hogs per 100 acres of crop land varies from 4.0 in the 

J§ upper Piedmont to as high as 27.2 in parts of the Coastal Plains. 
Although the local packers and buyers in central livestock 

§ markets handling South Carolina hogs will take hogs in small lots, 
(j it is more economical to market them in carlots due to economies in 
^ transporting and handling large lots. The county farm agents in a 
^ large number of counties have brought about cooperative shipments 
CP of hogs to packers in the state and to central markets outside the 
2 state such as Richmond and Baltimore. Greater net returns are re-
c ^ ceived since some sales are direct to the packers. In other sales 
^ some middlemen are eliminated. There is little trouble in shipping 
«£. cooperatively. The overhead costs are low. It gives local buyers 
. competition and tends to hold up prices. The small producer re-

ceives many of the advantages of the market that the large pro
ducer enjoys. Knowledge of production of market types and 
marketing methods is gained through the cooperative effort. 

There may be one or more shipping points in a county. The 
hogs are usually hauled to the shipping point by the producer. 
There they are marked on the basis of ownership, shipped to the 
central markets in Richmond and Baltimore and sold by mark 
through commission men who charge three per cent of the sales 
price as their fee. The producer gets what his stock brings on the 
market, less the actual marketing costs. The small volume of busi
ness in each county does not warrant the employment of a full-time 
manager to grade the hogs according to type, weight, quality, and 
finish. When shipments grow larger it may become profitable to 
have a manager capable of grading the hogs at the shipping points 
and pay him on a commission basis. Since the hogs are marked and 
not graded, each shipper stands the shrink and loss in transit due to 
crippled or dead animals of his own stock which are sold on their 
own merits. 

A STUDY OF THE PRODUCTION AND DISTRIBUTION OF FARM 
COMMODITIES IN SUMTER COUNTY, SOUTH CAROLINA 

(W. C. Jensen, B. A. Russell, and M. Guin) 

To determine the extent to which the farmers of this county can 
advantageously supply their local markets and find the most profit
able crop and livestock enterprises is the object of a study of the 
production and distribution of farm commodities in Sumter county. 
Extensive tabulations of both city and farm data have been made. 
In performing this work more than 200 farmers, 30 grocer retailers, 
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seven grocer wholesalers, and 100 housewives, as well as other units 
gave records of their operations. 

Sumter county is an example of an area in which the system of 
farming and the local adjustments between production and consump
tion are still in the experimental stage. Difficulties have been ex
perienced in finding markets for the commodities which the farmers 
are able to produce. 

FIG. 1.—Local club market operated by farm women at Sumter, S. C. 

These data are being compiled and analyzed at the present time, 
and the results should be of considerable help to the leaders of 
Sumter county in working out their proposed ten-year agricultural 
development program. It is evident that this research will show 
the limitations and possibilities of expansion of agriculture in that 
county from an economic standpoint. The farm management data 
concerning organization, management, and cost of production should 
serve as a guide to the farmers in making readjustments in their 
businesses. The results of this study will be published in bulletin 
form during the fiscal year. 

Some of the practical problems revealed according to the inter
pretations so far are as follows: 

1. There is a need for a standardized marketing system. 
At present there is difficulty in selling many of the 
minor products. 
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2. There is the necessity for grading and standardizing 
all crops sold. The consumers report a great variation 
in the quality of the products purchased. 

3. There is a demand for standardized seeds of high 
quality. 

4. It is essential that, a smaller number of varieties of 
uniform kind be utilized. A great many varieties of 
cotton of varying quality are raised at present. 

5. It is advisable to select breeds of livestock which are 
more uniform and decrease the number of breeds in 
the county. 

6. The kind of labor and method of handling labor could 
be changed to advantage in many cases. At least five 
different methods of employing labor are used in this 
section,—share-croppers, contract hands, wage hands, 
third system, and definite area system. Several of 
these systems do not work out very well. 

7. The size of farm business which is most profitable and 
safe over a period of time requires thought on the part 
of the farmers. The variation in size of the farms 
studied was from about 10 acres to about 1,000 acres. 
The small one-horse farms are, as a rule, unprofitable. 

8. All farmers have the opportunity to provide a good 
standard of living in the way of food products. The 
average self-sufficiency of foods of the owner-farms 
appears to be approximately 80 per cent, the principal 
items purchased being coffee, tea, and sugar, and 
flour in some instances. From this it appears that the 
problem of farm maintenance is pretty well worked 
out by the owners. The tenants and particularly the 
share-croppers are rather deficient in this regard. 

9. The average cost of producing cotton and other crops 
varies greatly. Some farmers have found a way to 
produce their crops at unusually low costs. 

10. Considerable variations are found in the organization 
of the different farms. It is important that the proper 
balance of the different crop and livestock enterprises 
be maintained based upon the relative yields, costs, 
prices, quality, and other factors in connection with 
these enterprises under the local conditions. 
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THE TAXATION OF FARMERS IN SOUTH CAROLINA 
(G. H. Aull) 

The farm tax situation presents a problem which is difficult 
alike to farmers and to political sub-divisions which depend largely 
upon property taxes for their revenues. 

The problem is primarily a local one, since less than 10 per cent 
of the receipts from property taxes find their way into the state 
treasury. The remainder is spent by the counties and by the ele
mentary and high schools. 

Farmers as a class are relatively large holders of taxable prop
erty and it is for this reason that the general property tax (which is 
"the tax" in South Carolina) is of particular concern to them. 

Since taxes must ultimately come out of income, the burden of 
taxation depends upon both the amount of the income and the 
amount of the tax. 

Based upon information secured on 936 farms in South Caro
lina during the period 1924-31, the average of taxes paid by farmers 
has amounted to 

Sixty-one cents per acre, 34 cents of which is estimated to 
have been a tax on the value of the land 

Eighty-two cents per $100.00 invested 
Three dollars and eighty-eight cents per $100 receipts 
Four dollars and ninety-four cents per $100 expenditures 
Thirteen dollars and eight cents per $100 operator's earn

ings 
Fifteen dollars and thirty-four cents per $100 farm income 

RELATION OF TAXES TO TOTAL INVESTMENTS 
ON 936 FARM5 IN SOUTH CAROLI NA , 1924-31 

BELOW 5.000 10000 15000 2QOOO 25.000 
TO TO TO TO TO 

5000 10.000 15000 20.000 25.000 30.000 
TOTAL INVESTMENTS: DOLLARS 

FIG. 2.—Relation of taxes to total investments on 936 
Carolina, 1924-31. 

30.000 4QOOO 
4QOOO ABOVE 

farms in South 
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In general the "small farmer" seems to fare less well in matters 
of taxation than the farmer with larger holdings. 

Taxes on large investments were progressively lower than taxes 
on small investments. This was true not only in regard to taxes per 
acre but also to taxes per $100.00 invested. 

Taxes on farms of small acreages were likewise higher per acre 
than taxes on larger farms. Investments per acre, however, were 
greater on the smaller farms. 

Farms reporting minus incomes paid a larger average tax per 
farm than any other group with incomes averaging less than 
$2,000.00. Farms with low incomes also paid relatively high aver
age taxes per acre and per $100.00 invested. 

Farms with negative operator's earnings paid relatively high 
taxes per farm, per acre, and per $100.00 invested. 

These and other facts have been published in South Carolina 
Experiment Station Bulletin 285, The Taxation of Farmers in South 
Carolina, which may be had upon application. 

TAXATION AND ABILITY TO PAY IN SOUTH CAROLINA 
(G. H. Aull) 

A study of the 38,000 individual income tax returns filed in 
South Carolina for the years 1929 and 1930 has just been completed 
and results are available in South Carolina Experiment Station 
Bulletin 286, Taxation and Ability to Pay in South Carolina. This 
investigation was made by the Agricultural Research Department of 
Clemson College in cooperation with the State Tax Commission and 
shows that approximately one-half of those who filed returns es
caped income taxation altogether, and about one-fourth indi
cated that they did not pay either income or property taxes during 
those years. And yet, the average net income (gross income less de
ductions allowed) of these groups Avas $3,130.00 in 1929 and $2,-
425.00 in 1930. 

The percentage of individual net incomes absorbed by all taxes 
in 1929 ranged from about two per cent for teachers; clerks; em
ployees of shops, stores, etc., to 28 per cent for those who reported 
"farming" or farming and a supplementary occupation. In 1930 
the relative amounts paid in taxes by the first group did not change 
materially, but the farmers who filed returns reported average net 
incomes of minus $361.00 and property taxes paid averaging $191.00. 
They paid income taxes averaging $1.69 each. Those who repre
sented themselves as farmers Avith s ome supplementary occupation 
paid in all taxes an average of $443.00 per man, which in 1930 
amounted to 15 per cent of their average net incomes. 

The group of taxpayers reporting minus net incomes in 1929 
paid on the average $836.00 each in property taxes. Only one other 
group, consisting of those whose net incomes that year were be-
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tween $30,000 and $40,000, paid such a high average property tax 
per man, and the group which received net incomes of between $40,-
000 and $50,000 that year paid the lowest average property tax. 
These last two groups, however, did pay a larger total tax because 
of the large income tax which they paid. 

In 1930 the average property tax paid by those who had minus 
net incomes was $429.26. No other group with an average net in
come under $8,000 paid per man so much as this in property taxes. 
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About two per cent of the total net incomes from salaries, 
wages, interest, etc., went into the payment of taxes while the aver
age of all who filed returns was about six per cent and some incomes 
were taxed as high as 40 per cent. While there may be some justi
fication for taxing incomes from property at a higher rate than in
comes from salaries, there seems to be no justification for the ex
treme inequalities which now exist. 

The remedy lies in a modification of the laws governing taxa
tion so as to relieve the less able among the taxpayers while at the 
same time enforcing payment by those whose incomes are not so 
seriously impaired. 

Fortunately it is not necessary to guess at the probable results 
of such modification. Further analyses made in connection with the 
aforementioned study reveal some interesting facts and suggest the 
possibilities of a system of state taxation based more largely upon 
ability to pay. These may be briefly stated as follows: 

1. • On the basis of personal exemptions of $1,200 for single per
sons, $2,200 for married persons and credits of $400 for each depend
ent the exemptions and credits allowed on 1930 incomes total 95 per 
cent as much as the total net incomes of the 20,000 persons who filed 
returns. 

2. As a result of this less than half of those filing returns were 
subject to income tax payments. (There are no personal exemptions 
and credits for dependents in the case of taxes on property.) 

3. The total income taxes paid by those who filed returns 
amounted to approximately one-half of one per cent of their total 
net income. 

4. If the exemptions and credits on 1930 incomes had been 
$800 for single persons, $1,200 for married persons, and $200 for 
each dependent (and why not?), about twice as many of those who 
filed returns would have been subject to income tax payments and 
the total income taxes collected from these would have approximate
ly doubled. 

In addition it is estimated that the number of individuals who 
would be required to make returns under this lowered scale of ex
emptions would be increased by 300 to 400 per cent. If this estimate 
is correct, it is reasonable to suppose that the income taxes which 
would be collected from these additional taxpayers (many of whom 
now escape altogether) would equal the increased amounts paid by 
those who file returns under the present requirements. 

5. The elimination of personal exemptions and credits would 
add approximately $1,000,000 to the revenue of the state at an aver
age cost of about 1.50 per cent of the net income of those who file 
returns. 

6. By lowering the brackets so as to place a tax of one per 
cent on all taxable incomes of less than $1,000, two per cent on the 
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next $2,000 ($1,000-$3,000), etc., instead of the present scale of one 
per cent on the first $2,000, two per cent on the next $2,000 ($2000-
$4,000), etc., the revenue resulting from this change would amount 
to approximately 20 per cent of the total collected. 

In the light of the above facts it would appear that the tax laws 
might be modified in such a way as greatly to increase the revenues 
of the state without injury to any person of interest and at the same 
time to the great benefit of the already overburdened owners of cer
tain classes of property. There are literally thousands of people in 
South Carolina with net incomes of between $1,000 and $4,000 who 
do not own any property and who, by claiming large exemptions 
and credits for dependents, manage to escape income taxation. 

In addition to the above, there seems to be no logical reason 
why every return filed should not be accompanied by a "filing fee" 
sufficient to pay the cost of handling it. If the person who makes 
the return is eligible for taxation the amount of this fee might be 
credited to him on this tax. One half of all returns now handled 
are handled at a net loss to the state since they do not yield any 
taxes. 

It would seem that the state might go even further and require 
the periodic registration of every person of tax-paying age (includ
ing information as to the status of each as a tax payer). The fee 
required for such registration should not constitute an added tax 
but should be credited on other taxes when and if such other taxes 
are paid. A condensed list of all those who have a recognized obli
gation to the state would greatly simplify the collection of that obli
gation. 
ASSESSED AND ACTUAL VALUE OF SOUTH CAROLINA FARM 

REAL ESTATE 
(G. H. Aull) 

In view of the heavy tax burden placed upon property, it is 
very essential not only to study ways and means of relieving that 
burden by reducing taxes and by placing part of it upon others able 
to pay but also to equalize that which remains so as to bring about 
fairer distribution among the different individuals who own prop
erty. 

With this in view a study has been inaugurated to determine 
the relation between the true consideration sales price (and such 
other relevant information as can be obtained) and the assessed 
value of farm property during the year in which it was sold. These 
data will be analyzed by years, by size of f arms, by amount of sales 
price, and by amount of assessed value. 

At present the study is being confined to about 1,000 farm real 
estate transfers in a single county during the period 1920-1932. If 
interest warrants and funds are available, the study will be con
tinued in other counties. 
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EXPERIMENTS WITH FIELD CROPS AND FERTILIZERS 

The research work with field crops and fertilizers is conducted 
at Clemson College, at three substations and in cooperation with 
farmers in various sections of the state. Small grain variety tests to 
determine the better varieties for the state is an important feature 
of the work of the division. Tests on the use of some of the con
centrated fertilizers have been added to the general fertilizer experi
ments. 

It has been observed that soils differ markedly in their response 
to additions of calcium arsenate. Some of the red fine-textured soils 
are very resistant to additions of calcium arsenate, whereas the gray 
soils low in reactive iron may be seriously affected by applications 
of calcium arsenate dust commonly used to control boll weevils. 
Since plants also differ markedly in their resistance to calcium 
arsenate, it is possible to secure good yields of such crops as corn, 
rye, sweet potatoes, and tobacco 011 land which will not produce a 
successful crop of cowpcas, soybeans, oats, or cotton. 

Soil acidity determinations and the growth responses secured 
from additions of l imestone show that much of the soil in the state is 
too acid for the optimum growth of crops. 

Special attention has been given to magnesium and potash de
ficiency symptoms in a number of field crops. Chemical analyses 
show that the pasture plants grown on some of the Coastal Plains 
soils are deficient in iron, which may produce an anaemic condition 
in farm animals commonly known as "salt sickness". 

SMALL GRAIN VARIETY TESTS 
(H. P. Cooper, E. E. Hall, and B. E. G. Pritchard) 

The yields of the various grain crops are shown in the accom
panying tables. The small grain tests were located on productive 
soils. 

The tests at Clemson College, were rod-row plots. The tests at 
the Pee Dee Station consist of four-row plots. The yield was taken 
from the two center rows. 

The yields of winter grain varieties emphasize the importance 
of farmers growing more small grain feed crops in the Piedmont 
section of the state. Since the summers are apt to be dry in the 
Piedmont section, the winter grain crops are often more economical 
stock feed than corn. 

Oat Variety Test 

The varieties of oats known to be best suited to South Carolina 
conditions are included in the tests. The varieties are grown under 
uniform conditions in order to determine those best adapted to the 
condition of the state. Coker's Norton Strain 3 and Coker's Norton 
20-93 produced the largest yields at Clemson College. Hastings' 
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100-Bushel and Red Rustproof produced most at the Pee Dee 
Station. 

Table 1.—Oat Variety Test—Clemson College, 1932 

Average yield 
bushels per acre 

Variety 10 plots 
Coker's Norton St. 3 93.1 
Coker's Norton 20-93 92.1 
Hastings' 100-Bushel 81.7 
Wood's Kanota 79.8 
Coker's 105-30-14 78.8 
Coker's Fulghum St. 4 77.0 
Red Rustproof (W. H. Miller) 77.0 
C. A. C. Fulghum 76.9 
Coker's 105-30-21 76.2 
Hastings' Appier 70.2 
Norton 31-10 68.0 
V. P. I. Black Winter 64.3 
Winter Turf 52.2 

Table 2.—Oat Variety Test—Pee Dee Experiment Station, Florence, S. C., 
1932 

Average yield 
bushels per acre 

Variety 6 plots 
Hastings' 100-Bushel 91.1 
Red Rustproof (W. H. Miller) 89.0 
Humco Appier 294 82.2 
Humco Fulghum 36 81.9 
Hastings' Appier 80.5 
Coker's Fulghum 4 78.8 
Coker's Norton St. 3 78.5 
Coker's 105-30-21 76.0 
Coker's 105-30-14 67.2 
Humco Fulghum 106-4 57.8 
Coker's Norton 31-10 56.9 

Barley Variety Test 

Six varieties of barley were included in the variety test at 
Clemson College. Bearded winter barley yielded most. The beards 
on barley are objectional to handle but the bearded varieties usually 
yield more than the awnless and hooded types. 

Table 3.—Barley Variety Test—Clemson College, S. C., 1932 

Average yield 
bushels per acre 

Variety 10 plots 
Bearded Winter 44.7 
Arlington Awnless (Wood) 36.5 
C. A . C. Hooded 33.6 
C. A . C. A wnless Loose Head 31.8 
Tennessee Beardless (Tenn. Expt. Sta.) 31.6 
C. A. C. Awnless Compact Head 27.9 



FORTY-FIFTH ANNUAL REPORT 23 

Corn Variety Test 
(E. E. Hall) 

The corn variety test was conducted at the Pee Dee Experiment 
Station, Florence. The plots included four rows. The yields, which 
were secured on the two inside rows, are included in Table 4. 

Table 4.—Corn Variety Test—Pee Dee Experiment Station, Florence, S. C., 
1931 

Average yield 
bushels per acre 

Variety 3 plots 

ChappelPs Garrick 66.0 
Coker's Garrick 8 64.9 
Douthit 63.6 
Latham's Double 62.4 
Wood's Dixie 61.6 
Coker's Garrick 9 61.3 
Hastings' Prolific 61.3 
Pee Dee No. 5 61.2 
Humco Marlboro Prolific 59.3 
Humco Fulcrop 58.2 
Josey's Douthit 57.7 
Josey's Ellis 54.5 
Goodman's Prolific 53.7 
Wise's Three Ear 49.2 
Coker's Ellis St. 6 48.7 
Wood's Horsetooth 46.7 
Woodburn's Dent 38.9 
Wood's White Dent 37.9 

SOILS DIFFER MARKEDLY IN THEIR RESPONSE TO ADDI
TIONS OF CALCIUM ARSENATE 

(H. P. Cooper, W. R. Paden, E. E. Hall, W. B. Albert, W. B. Rogers, and 
J. A. Riley) 

It has been noted previously that the addition of calcium 
arsenate dust to control the cotton boll weevil has resulted in very 
poor growth of certain crops on some of the coarse-textured gray 
sandy soils. Experiments were started in 1930 and 1931 to deter
mine some of the important factors determining the unproductivity 
of soils to which calcium arsenate was added. Various rates of ap
plication of calcium arsenate dust were added to soils differing 
widely in their physical and chemical properties. Both greenhouse 
pot cultures and field plots were used in these studies. The follow
ing soil types were used: Norfolk sand, Norfolk sandy loam, Green
ville sandy loam, Greenville clay loam, Durham coarse sandy loam, 
Cecil sandy clay loam, and Davidson clay loam. Alamance silt loam, 
which is a gray Piedmont soil, and Iredell sandy clay loam were 
added this year to the greenhouse pot culture studies. 

The amounts of calcium arsenate added ranged from 25 to 100 
pounds per acre for Norfolk sand and from 250 to 2,500 pounds for 



24 SOUTH CAROLINA EXPERIMENT STATION 

Davidson clay loam; the amounts for the other soil types ranged be- ; 
tween these two extremes. 

The coarse-textured gray sandy soils, such as the Norfolk and 
Durham series, are seriously injured by relatively light applications 
of calcium arsenate dust; whereas the fine-textured dark colored 
soils, such as the Greenville, Cecil, and Davidson series, are not seri
ously affected by applications of calcium arsenate commonly used in 
combatting the cotton boll weevil. 

RESULTS FROM THE ADDITIONS OF CALCIUM ARSENATE TO 
SOIL FOR GREENHOUSE POT CULTURES 

Two-gallon pots were filled with soil of the Iredell sandy clay 
loam and Alamance silt loam types. Additions of calcium arsenate 
varying from 0 to 4,000 pounds per acre were applied to the Iredell 
sandy clay loam. One-half of the pots received 1,400 pounds of lime 
in the form of calcium hydroxide to neutralize the soil acidity. Ad
ditions of calcium arsenate ranging from 0 to 750 pounds per acre 
were applied to the Alamance silt loam soil. One-half of these puts 
also received 700 pounds of lime in the form of calcium hydroxide. 

The growth response on these two soil types was quite different. 
It was noted that the growth of plants on Iredell sandy clay loam 
was not seriously affected by application of calcium arsenate, where
as the growth of plants on the gray Alamance silt loam soil was seri
ously depressed by applications of 250 pounds. 

The lighter rates of application of calcium arsenate actually 
stimulated the growth of plants on Iredell and related soil series. 

The addition of lime caused a marked increase in growth of 
crops on the Alamance silt loam soil. Lime did not materially affect 
the growth of plants on Iredell sandy clay loam until the rate of ap
plication of calcium arsenate exceeded 2,000 pounds. 

RESPONSE OF CROPS ON FIELD PLOTS TO ADDITIONS OF 
VARIOUS AMOUNTS OF CALCIUM ARSENATE 

Twenty-seven 1/100-acre plots on Cecil sandy clay loam at the 
Clemson College Station were treated with amounts of calcium 
arsenate varying from 0 to 6,000 pounds per acre on November 10, 
1930. The crop yields from the plots in 1931 were reported in the 
Forty-fourth Annual Report of the South Carolina Experiment Sta
tion. The yields for 1932 are given in Table 5. It is noted that the 
residual effect from all rates of application of calcium arsenate in
creased the yield of both grain and straw of rye and wheat. The 
barley seems to be more sensitive to arsenic toxicity than rye or 
wheat on this particular soil. However, the lighter applications in
creased the yields of grain and straw of barley and oats. Oats is the 
most sensitive of the small grains used in this test. The growth of 
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Table 5.—Residual Effect on Average Yields in Bushels of Gram and 
Pounds of Straw of Crops Grown on Cecil Clay Loam to Which 
Varying Amounts of Calcium Arsenate Were Added November, 
1930. 

Clemson College—1932 

Pounds 
calcium 
arsen

ate 
per acre 

0 
500 
750 

1000 
1500 
2000 
3000 
4000 
5000 
6000 

No. 
of 

plots 

Vetch 

hay 

1068 
870 

1110 
888 
816 
360 

66 
240 
390 

Oats 

grain straw 

Barley 

grain straw 

51.88 
53.85 
41.04 
36.48 
41.57 
40.10 
35.62 
41.01 
32.85 
23.84 

2762 
2990 
3691 
3275 
3173 
2446 
2631 
2290 
2378 
1819 

14.67 
16.33 
21.19 
16.04 
14.08 
23.78 
26.95 
20.09 
27.44 
13.89 

875 
1197 
1583 
1154 
1004 
2116 
2105 
1376 
1879 

773 

Wheat 

grain straw 

16.48 
1799 
21.09 
18.73 
19.92 
22.92 
20.62 
20.02 
25.75 
16.88 

Rye 

grain 

1774 
2163 
2502 
2058 
2267 
2274 
2367 
2101 
2107 
1749 

26.70 
28.92 
37.87 
36.07 
33.06 
33.64 
39 44 
25.97 
38.46 
32.24 

straw 

2999 
3424 
4224 
3964 
3271 
3892 
4305 
4130 
4214 
4139 

vetch was decreased very significantly by the additions of calcinn! 
arsenate. 

The data in Table 6 give the yields of crops on Davidson clay 
loam to which varying amounts of calcium arsenate were added in 
the spring of 1931. These data show that the growth of corn, 
sorghum, cotton, and soybeans was stimulated by all the rates of ap
plication of calcium arsenate. The growth of cowpeas was stimu
lated by the 500 and 750 pound rates of application, but the higher 
rates depress the growth of cowpeas. 

A striking depressing effect of calcium arsenate on the growth 
of soybeans on Norfolk fine sandy loam is shown in Figure 4. This 

Table 6.—Average Yields of Dry Matter of Crops Grown on Davidson 
Clay Loam to Which Varying Amounts of Calcium Arsenate 
Were Added—1931 

Marett Seed Farm, Westminster 

Pounds 
calcium 
arsenate 
per acre 

No. 
of 

plots 

Yield in pounds—dry matter Pounds 
calcium 
arsenate 
per acre 

No. 
of 

plots Corn Sorghum Soybeans Cotton Cowpeas 

0 12 1532 4328 3225 1337 2138 
500 3 1542 4118 3307 1443 2960 
750 3 1803 4708 3655 1384 2703 

1000 3 2162 5457 4606 1812 2078 
1500 3 2111 5339 3212 1750 1799 
2000 3 | 1701 | 5880 4011 1637 1416 
2500 3 | 1896 5828 3942 1840 1534 
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area had received over a five-year period a total of 200 to 300 pounds 
of calcium arsenate dust applied to control the cotton boll weevil. 

FIG. 4.— Influence of applications of calcium arsenate for control of boll 
weevil on growth of soybeans on Norfolk fine sandy loam. Back
ground—Soybeans after corn. Foreground—Continuous cotton 
plot. Application of 40 to 60 pounds of calcium arsenate annually 
over a five-year period or a total of 200 to 300 pounds per acre. 

The gray sandy loam soils low in reactive iron are sensitive to addi
tions of calcium arsenate. 

RELATIONS OF SOLUBLE PHOSPHATE FERTILIZER TO 
ARSENIC TOXICITY 

It has been observed that the growth of cowpeas is very poor 
on some of the fertilizer plots receiving a high percentage of phos
phorus in the fertilizer. The growth of cowpeas on some of the long-
duration fertilizer plots at the Pee Dee Experiment Station has been 
very poor on the plot receiving eight per cent of phosphoric acid in 
the fertilizer, whereas the plot unfertilized for 18 years produced an 
excellent growth of cowpeas. 

The relationship between soluble phosphate fertilizer and 
arsenic toxicity is probably influenced by the amount of reactive 
iron present in the soil. Since phosphorus and arsenic are in the 
same family of elements, they have similar chemical properties and 
probably form similar compounds in the soil. It is generally be
lieved that some of the soluble phosphate materials added to the soil 
react with iron to form insoluble iron phosphate. Soluble arsenates 
also will very probably form insoluble iron arsenate. Where large 
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amounts of so luble phosphates are added to the soil the reactive iron 
may be depleted to such an extent that there is not enough reactive 
iron present to revert the soluble arsenates to insoluble iron arsen
ate. Insoluble arsenates are not toxic to plants. The amount of re
active iron in the red soils very probably accounts partly for their 
resistance to additions of calcium arsenate. 

RELATION OF SOIL CHARACTERISTICS TO ARSENIC TOXICITY 

The gray soils low in reactive iron are very sensitive to addi
tions of calcium arsenate, whereas the dark soils relatively high in 
reactive iron are not seriously affected by large amounts of calcium 
arsenate. The red and chocolate soils are very tolerant of calcium 
arsenate since they contain a large quantity of reactive iron, which 
very probably results in the formation of insoluble iron arsenate in 
the soil. 

High soil acidity seems to increase the toxic effect of calcium 
arsenate. 

MANAGEMENT OF SOIL AFFECTED BY ADDITIONS OF 
CALCIUM ARSENATE 

Where calcium arsenate affected soils are acid it is desirable to 
apply around a ton of limestone per acre and grow crops not seri
ously affected by soluble arsenates. Rye, corn, sweet potatoes, and 
tobacco may be grown very successfully on such soils. Such arsenic 
sensitive crops as cowpeas, vetch, oats, cotton, and soybeans should 
not be grown for several years. Unless very large amounts of cal
cium arsenate are added, most soils will recover after a few years. 
It is probable that the soluble arsenates finally revert to insoluble 
forms, which are not toxic to plant growth. 

SOURCE-OF-SODIUM-NITRATE TEST 
(H. P. Cooper, E. E. Hall, J. A. Riley, and B. E. G. Pritchard) 

There has been considerable interest in the relative value of 
different brands of sodium nitrate. The seed cotton yield from tests 

Table 7.—Average Yields of Seed Cotton in Pounds per Acre Secured in 
the Source-of-Sodium Nitrate Test. 1931 

Source of nitrogen Clemson 
College 

Sandhill 
Station 

Pee Dee 
Station Average 

Arcadian, Synthetic 912 981 1768 1220 
Old Process Chilean 914 993 1739 1215 
Champion, Chilean 859 956 1776 1197 
Mixture (Check)* 914 951 1749 1205 

*Check—1/3 nitrogen from cottonseed meal, 1/3 from sodium nitrate, 
1/3 from ammonium sulphate. 
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at Clemson College^ the Sandhill Experiment Station, and the Pee 
Dee Experiment Station are given in Table 7. The average yields 
are from eight to nine plots of each source of sodium nitrate at 
Clemson College, 10 to 11 plots at the Sandhill Station, and 12 plots 
at the Pee Dee Station. These data suggest that for the 1931 crop 
season and for the_soils used in these tests there are no significant 
differences in the yields of cotton from the use of the various 
sources of sodium nitrate. The slight differences shown are within 
the experimental error of such tests. 

The data also suggest that mineral sources of nitrogen may be 
as effective as a mixture of organic and mineral nitrogen in pro
ducing cotton. One-half of the nitrogen in these tests was supplied 
as a side dressing. Approximately 600 pounds of 5-10-5 (NPK) fer
tilizer per acre was applied in these experiments. 

EXPERIMENTS WITH POTASH FERTILIZERS 
(H. P. Cooper, R. W. Wallace, and. W. B. Rogers) 

A comprehensive series of tests with potash fertilizers is being 
conducted at the Sandhill Experiment Station and in cooperation 
with farmers in various sections of the state. Data secured on the 
rate and time of application of potash to cotton are found in Table 
8. There does not seem to be very much relation between yield and 
time of applying potash fertilizers with the soil types and rates of 
application used in these tests. The yield of seed cotton increases 
with the increase in the rate of potash fertilizers added. These data 
suggest that for the rates used under the conditions prevailing on 
Table 8.—Average Yield from Five Separate Tests to Determine Rate and 

Time of Applying Potash to Cotton 

Pounds 
of muriate 
of pot ash 
per acre 

Time of application 
Yield 
seed 

cotton 

Average 
for each 

rate 

Increase 
over 30 
pounds 
muriate 

of po tash 

30 
All before planting 1212 

30 4 bef ore planting, 4 at chopping 1217 1225 30 
All at chopping 1245 

1225 

60 
All before planting 1311 

1377 1343 118 60 4 bef ore planting, 4 at chopping__ 
1311 
1377 1343 118 60 

All at chopping 1340 
1343 118 

90 
All before planting 
4 be fore planting, 4 at chopping__ 
All at chopping 

1399 
1425 
1387 

1404 179 

All before planting _ 1492 
120 4 befo re planting, 4 at chopping__ 1526 1508 283 

All at chopping 1506 
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many farms, one might expect one pound of muriate of potash to 
produce between three and four pounds of seed cotton. 

Potash Deficiency or Rust in Cotton 

Many cotton fields show potash deficiency this year. Potash de
ficiency in cotton is commonly called cotton rust. In the advanced 
stages the leaves of cotton have a reddish brown color, which prob
ably accounts for the farmer's calling potash deficiency cotton rust. 
The cotton on the plots without potash shed the leaves prematurely, 
and the cotton bolls did not open normally, which made the cotton 
very difficult to pick. On the plot which received 30 pounds of 
potash (from 60 pounds of muriate of potash) the cotton plants held 
their leaves and the bolls did not open until they were mature. 

Symptoms of Potash Hunger in Cotton 
(H. P. Cooper) 

Potash hunger in the cotton plant, commonly known as cotton 
rust, is a physiological trouble due to a deficiency of available 
potassium. The first deficiency symptoms usually occur from late 
July to early August. 

The symptoms of potassium deficiency in cotton first appear as 
a yellowish white mottling of the leaf. The leaf changes to a light 
yellowish green color and yellow spots appear between the veins of 
the leaf. The centers of these spots die and numerous brown specks 
occur at the tip, around the margin, and between the veins of the 
leaf. The tip and the margin of the leaf break down first, which re
sults in a curling downward of the tip and the margin of the leaf. 
As the physiological breakdown progresses, the whole leaf finally 
becomes reddish brown in color, dries, and is shed prematurely. The 

HG. 5.—Potash deficiency symptoms in cotton. Left—normal leaf, center 
margins affected. Right—advanced stage, entire leaf affected. 
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premature shedding of leaves prevents the proper development of 
bolls, and therefore many fail to open. The cotton is hard to pick, 
and the lint is often of inferior quality. 

The characteristic abnormalities in the advanced stage of potash 
hunger in cotton may be briefly summarized as follows: tips and 
margins of leaves die first; the tips and margins of the leaves are 
curved downward; the margins of leaves are often torn and ragged; 
the normal green color of leaves disappears, especially along the 
margins; the leaves become reddish brown in color, dry, and are 
shed prematurely; many of the immature bolls fail to develop; 
many of the bolls fail to open; lint is of inferior quality. 

Potash Deficiency Symptoms in Summer Annual Legumes 

Potash deficiency symptoms are common in summer annual, 
legumes such as soybeans, cowpeas, and velvet beans. The margins 
of the leaf become yellowsh white and finally break down. The de
ficiency symptoms for cowpeas are illustrated in Figure 6. The 
symptoms for the other annual legumes arc very similar to those of 
the cowpea. 

FIG. 6.—Potash deficiency symptoms in cowpea. Left—normal leaf. 
Right—potash deficiency symptoms, yellowish white color around 
the margin and puckered leaf. 

SYMPTOMS OF MAGNESIUM DEFICIENCY IN CROPS 
(H. P. Cooper) 

The symptoms of magnesium deficiency are more or less char
acteristic for the various crops. It is sometimes difficult to differ
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entiate between magnesium deficiency symptoms and other condi
tions determined by genetic factors, or by maturity of the plant. In 
case of magnesium deficiency the lower leaves are the ones first 
affected. 

Magnesium deficiency symptoms in cotton are illustrated in 
Figure 7. The leaf on the left is normal, the leaf on the right shows 

FIG. 7.—Magnesium deficiency symptoms in cotton. Left—normal leaf. 
Right—magnesium deficiency symptoms, green veins with purplish 
red color between veins. 

the characteristic magnesium deficiency symptoms. The leaf has a 
purplish red color with green veins. The purplish red color of the 
cotton leaf is very characteristic. Late in the season it is sometimes 
difficult to distinguish between the color due to magnesium defici
ency and the color due to the maturity of the leaf, but the color due 
to maturity is apt to be orange red, whereas the color due to 
magnesium deficiency is purplish red. 

The magnesium deficiency is manifested in corn by a striping of 
the leaf. The striping is due to a difference in color between the 
leaf veins and the area between the veins. The symptoms first ap
pear as a light green color between the veins of the leaf. The light 
color continues to fade and becomes yellowish white to yellowish 
brown. The veins of the leaf retain their green color until most of 
the adjacent tissue is dead. 

The general pattern of the magnesium deficiency symptom in 
sweet sorghums is very similar to that of corn. The sorghum leaf 
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has a dark purple stripe, whereas the corn leaf has a light green or 
yellow stripe. 

The magnesium deficiency symptoms in the common leguminous 
crops are very similar. These are characterized by the normal green 
color of the veins and a light green to a yellowish color between the 
leaf veins. The magnesium deficiency symptoms in cowpeas and 
soybeans are illustrated in Figure 8. 

FIG. 8.—Magnesium deficiency symptoms in cowpeas (above) and soy
beans (below). Left—normal leaf. Right—magnesium deficiency 
symptoms, green veins with light green to yellowish color be
tween veins. 

Magnesium deficiency symptoms in grapes are illustrated in 
Figure 9. The symptoms are a yellowish white color in the leaf be
tween the green areas around the veins. The leaf areas farthest 
from the veins show the symptoms first. In the advanced stages the 
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FIG. 9.—Magnesium deficiency symptoms in grape. Left—normal leaf. 
Right—magnesium deficiency; symptoms, green around veins, 
with yellowish white color around margins and between the veins. 

margins and most of the leaf area between the green veins are 
yellowish white. 

On the gray sandy soils of the state magnesium deficiency is 
prevalent on a large number of farms. The deficiency symptoms are 
most pronounced on such crops as tobacco, cotton, corn, sorghum, 
cowpeas, soybeans, and grapes. There seems to be a definite rela
tion between the magnesium deficiency symptoms in cotton and the 
source of nitrogen in the fertilizer. The data in Table 9 were se
cured from the source-of-nitrogen experiment where 50 pounds of 

Table 9.—Magnesium Deficiency in Cotton (as Indicated by the Percentage 
of Red Leaves on Plants August 11) Receiving Nitrogen from 
Various Sources. 

Sandhill Experiment Station—1932 

Source of nitrogen leaves red 

Sodium nitrate 28.3 
Calnitro 24.5 
Ammonium sulphate 24.2 
Cyanamid 24.2 
Urea !___ 20.3 
Ammoniated superphosphate 18.4 
Ammo-phos 2.7 
Ammonium sulphate plus basic slag 1.0 
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nitrogen, 100 pounds of phosphoric acid, and 50 pounds of potash 
were added per acre. The percentage of the red leaves, due to 
magnesium deficiency, was determined on August 11. The magne
sium deficiency was much more pronounced on the sodium nitrate 
and ammonium sulphate plots than on ammoniated superphosphate 
and ammo-phos plots. There was only a trace of magnesium de
ficiency on the plots which received both ammonium sulphate and 
basic slag. The magnesium in the basic slag supplied sufficient 
magnesium for the cotton plant. 

The relation between the source of nitrogen and the magnesium 
deficiency is very probably in the solubility of the magnesium salts 
formed by the addition of the various nitrogen carriers. Where 
nitrates are added to the soil, magnesium nitrate would be formed. 
Since magnesium nitrate is very soluble, a relatively large amount 
of magnesium nitrate may be lost in the drainage water. When 
soluble sulphates are added to the soil, there may be considerable 
loss of magnesium sulphate in the drainage water. Where 
ammonium phosphate was added there was only 2.7 per cent of red 
leaves. The formation of magnesium phosphate, which is only 
slightly soluble, very probably tends to prevent leaching of 
magnesium from the soil. These counts were made relatively late in 
the season; the differences in the magnesium deficiency were more 
marked early in the season. The molar solubilities of certain 
magnesium salts are as follows: magnesium nitrate 5.00, magnesium 
sulphate 2.88, and magnesium phosphate 0.002. Since the order of 
magnesium deficiency is in direct ratio to the order of solubility of 
the above salts support is given to the above interpretation of the 
magnesium deficiency observed where the various sources of 
nitrogen are used. 

In a source-of-sodium-nitrate test the magnesium deficiency was 
much greater on the plots receiving sodium nitrate than on the plots 
receiving a mixed source of nitrogen, one-third from cottonseed 
meal, one-third from ammonium sulphate, and one-third from 
sodium nitrate. The average percentage of red leaves from 15 
sodium nitrate plots was 16.8 per cent, whereas the average per
centage of red leaves on nine plots receiving a mixed source of 
nitrogen was 9.8 per cent. It is apparent that the magnesium in the 
cottonseed meal has been effective in reducing the percentage of red 
leaves on cotton. 

Magnesium deficiency in crops can be controlled readily by the 
addition of available magnesium compounds to the soil. Soluble 
magnesium salts, such as magnesium sulphate and sulphate of potash 
magnesia, are effective in preventing magnesium deficiency. A 
1,500-pound broadcast application of dolomitic limestone has been 
found effective in controlling magnesium deficiency in a number of 
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crops. Where the limestone is used in the row with the fertilizer, a 
smaller amount is adequate. 

SOIL ACIDITY AND THE USE OF LIMESTONE 
(H. P. Cooper) 

In order to determine the effect of limestone on the growth of 
crops, one-half of a large number of fertilizer plots have been limed. 
There has been a marked increase in the growth of crops from the 
use of limestone. Limestone often decreases the dying of young 
cotton and results in a much better stand of cotton. One-half of the 
19 check plots in one of our fertilizer experiments have been limed. 
These plots received 800 pounds of a 4-8-4 f ertilizer under the crop 
and were side-dressed with about 160 pounds of calcium nitrate. 
The yield on the unlimed half was 831 pounds of seed cotton per 
acre, whereas the limed half produced 965 pounds of seed cotton, 
approximately a 16 per cent increase for the limestone. 

It has been found that Austrian winter peas usually do not 
produce a satisfactory growth on acid soil. The effect of limestone 
on the growth of Austrian winter peas is very marked. 

USE OF DOLOMITIC LIMESTONE IN MIXED FERTILIZERS 

It is a well known fact that a large proportion of our cropped 
soils are too acid for optimum yields of numerous crops. Many of 
the soils of the state are too acid to make a profitable crop even 
when they are liberally fertilized. The growth of crops and the re
sponse from fertilizers are increased greatly by additions of lime
stone to strongly acid soils. 

Since there is a large amount of inert filler used in most of the 
low-analysis fertilizer, there would be a tremendous increase in the 
productivity of the average cotton soil in the state by the addition 
of limestone to mixed fertilizers rather than sand or other inert 
materials. Some system should be devised whereby a fertilizer 
manufacturer would receive some consideration for the limestone 
which is added to mixed fertilizers. 

MACHINE PLACEMENT OF FERTILIZER STUDIES 

During the past four years the South Carolina Experiment Sta
tion in cooperation with the Bureau of Agricultural Engineering and 
the Bureau of Chemistry and Soils of the United States Department 
of Agriculture has been studying the effects of mechanical place
ment of fertilizer with reference to the seed on the stand and yield 
of cotton. The tests have been conducted at Clemson College, at the 
Pee Dee Experiment Station, and at the Sandhill Experiment Sta
tion. 

When the seed were placed in contact with the fertilizer or very 
near the fertilizer, the young cotton plants were seriously injured at 
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all three locations. The injury at Clemson College was much 
greater this year than during the past years. The injury at the 
other two stations was similar to past seasons. 

EFFECT OF MANGANESE AND COPPER ON THE GROWTH OF 
CROPS 

(H. P. Cooper) 

It has been found that manganese is deficient in Hyde sandy 
loam and Hyde clay loam soils at the Buckfield Plantation in Hamp
ton county. Certain areas have received relatively large amounts of 
limestone and are alkaline in reaction. On certain areas rye, oats, 
cowpeas, and soybeans have been a complete failure. This condition 
has been corrected by applications of manganese and copper. Man
ganese deficiency in oats is illustrated in Figure 10. 

FIG. 10.—Oats showing manganese deficiency in foreground; background 
shows normal growth. 

CHEMICAL ANALYSES OF PASTURE PLANTS 
(H. P. Cooper, J. H. Mitchell, and E. D. Kyzer) 

The mineral content of plants is a very important factor in de
termining their food value. Since a number of nutrition experiments 
are being conducted at the Coast Experiment Station at Summer-
ville, it was felt that it would be desirable to determine all the 
common mineral elements in the pasture plants. The data in Table 
10 give the average content of material in 48 samples of carpet grass 
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harvested at various dates throughout the growing season of 1930. 
It is observed that there is a perfect correlation between the 
strength of the metallic ions and the ash content of the carpet grass 
samples. The iron content of these samples is very low. Where the 
iron content in forage crops is very low, farm animals may be 
anaemic because of a deficiency of iron for the formation of blood. 

Table 10.—Average of the Constituents in 48 Samples of Carpet Grass from 
Pasture Fertilizer Plots at Coast Experiment Station, 1930 

Per cent of 
Constituents dry matter 

K20—Potassium oxide 1.011 
Na20—Sodium oxide 0.722 
CaO—Calcium oxide 0.445 
MgO—Magnesium oxide •' 0.344 
A1203—Aluminum oxide 0.181 
Mn304—Manganese oxide 0.066 
Fe203—Iron oxide 0.048 
N—Nitrogen 1.170 
CI—Chlorine 0.420 
P205—Phosphorus pentoxide 0.340 
S—Sulphur 0.170 
Si02—Silica 0.669 
Insoluble matter 5.200 
Ash 8.910 

This condition is often termed "salt sickness". Where the manga
nese content exceeds the iron content of plants on such soils as the 
Coxville series, there is apt to be an iron deficiency in the forage 
crops. The deficiency of iron in the feed can be met by adding such 
iron compounds as iron citrate or iron oxide. 

TOBACCO EXPERIMENTS 
(H. P. Cooper and W. M. Lunn, U. S. D. A.) 

At present the tobacco experiments are being conducted by the 
South Carolina Experiment Station in cooperation with the Bureau 
of Plant Industry, United States Department of Agriculture. The 
tobacco plots have been moved to a new location. The new plots in
clude tests of various sources of fertilizer materials, amounts and 
analyses of fertilizer mixtures, crop rotations, and influence of 
weeds on the quality of the following tobacco crop. An account of 
this work is included under the Pee Dee Station section of this 
report. 
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RECOMMENDATIONS FOR THE FERTILIZATION OF BRIGHT 
FLUE-CURED TOBACCO 

The following recommendations with reference to the fertiliza
tion of flue-cured tobacco grown on typical bright tobacco soils in 
South Carolina, North Carolina, Virginia, and Georgia for the 1933 
crop were formulated by the Southeastern Tobacco Research Com
mittee. 

A. Fertilizers for Bright Flue-Cured Tobacco 
1. ANALYSES OF MIX TURES 

(1) For Heavy or More Productive Soils.—Eight per cent available 
phosphoric acid, t hree per cent ammonia, and five per cent potash. 

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

2. FOR CO NTROL OF "S AND-DROWN" (M AGNESIUM HUN GER) 

It is recommended that fertilizers carry two per cent magnesia (MgO). 
This may be derived from any material carrying magnesium in forms 
known to be readily available to the plant, such as sulphate of potash-
magnesia and magnesium sulphate. 

3. CHLORINE 

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 in 
such proportions that the fertilizer mixtures shall contain two per cent 
chlorine. 

The above analyses may be modified, provided the given ratios are 
maintained and the recommended sources of plant food materials arc used. 

4. AMOUNT OF FE RTILIZER 

Use 800 to 1,200 po unds per acre in the drill, thoroughly mixed with 
the soil within 10 d ays prior to transplanting. If analyses are modified as 
suggested above, use equivalent amounts of plant food materials per acre. 
Poor stand troubles from heavy applications of soluble plant f ood materials 
may be avoided and loss from leaching reduced by applying a part of the 
mixture as a side-dressing about 20 day s after transplanting. 

5. SOURCE O F PL ANT FOO D CON STITUENTS 

(1) Phosphoric acid.—derived from superphosphate. 
(2) Potash.—derived from any source of available potash, provided 

the chlorine content of the mixed fertilizer so compounded does not exceed 
two per cent. If tobacco by-products are used as a source of potash, these 
must be sterilized to guard against spread of disease. 

(3) Ammonia.—One-half of t he 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 
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ammonia is to be supplied by nitrate of soda. The remainder should be 
derived from such materials as urea and (or) standard inorganic sources ot 
ammonia. . , . . , , r  , 

Urea, though classified as an organic material, is considered, tor the 
purpose of these recommendations, as an inorganic material, because when 
added to the soil in fertilizer mixtures its action is similar to that of in
organic fertilizer materials. 

The materials mentioned above are recommended for fertilizer mixtures 
because experiments have shown that when applied at the rates suggeste 
they carry, in addition to nitrogen, phosphorus and potassium, calcium, 
sulphur, magnesium, and chlorine in proportions which seem to be adequate 
for the needs of the tobacco plant. 

B. Fertilizers for Plant Beds 

Injury due to excess of chlorine has been widely observed in tobacco 
plant beds. Since fertilizers are applied to plant beds in relatively large 
quantities, even a small percentage of chlorine in the fertilizers may cause 
plant bed injury. It is, th erefore, recommended that only such materials as 
are practically free of chlorides be used for making plant bed fertilizers. It 
is recommended, too, that a fertilizer containing eight per cent phosphoric 
acid, five per cent ammonia, and three per cent potash from the same 
sources as recommended under Section A, subsection 5, Source of I lant 
Food Constituents, except that all potash be derived from high-grade sul
phate of potash and (or) sulphate of potash-magnesia, be used. The addi
tion of one per cent available magnesia (MgO) will be beneficial in certain 
cases and its inclusion is generally to be recommended. 

C. Additional Statements in Reference to Cultural Practices 

Lime.—Although lime is not recommended for use on bright tobacco 
lands, in cases of a cid soils where the pH falls below 5, applications of 
dolomitic limestone broadcast at the rate of 1,000 pou nds to the acre once 
in t hree or four years is advised. 

For some of the better types of bright tobacco soils where high top
ping is practiced, eight to 10 per cent potash in a 1,000-pound per acre ap
plication may often be used with profitable results, and where soils are 
known to be high in available nitrogen the ammonia in the applied fertilizer 
should be reduced from the amounts recommended. 

RESEARCH WITH BEEF CATTLE, HOGS, AND SHEEP 

Research work with livestock leads to the marketing of our 
home-grown feeds through livestock and to the conservation of the 
fertility and organic matter of our soils. 

During the past two years there has been a remarkable increase 
in the number of hogs produced in South Carolina. This is due 
largely to the fact that the findings of the South Carolina Experi
ment Station have been put to general practice. The liberal use of 
forage crops, both winter and summer, and the feeding of efficient 
protein supplements have enabled the farmers to produce hogs at a 
satisfactory profit. Insofar as possible, projects have been selected 
which will render an immediate service to the people of the state. 

The purebred herds are furnishing many breeders and farmers 
with purebred sires. The Clemson Berkshire herd, now on the show 
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circuit, still maintains its position as the leading show herd of Berk-
shires in the entire country. 

Attention is called to a new project—A Genetic Study of the 
Inheritance of the Early Lambing Character. If the sheep growers 
in South Carolina are to grow sheep profitably, it will probably be 
done by the production of early lambs. 

RATIONS FOR FATTENING HOGS ON GREEN BARLEY 
(E. G. Godbey) 

Previous tests at this station (see Bulletin 281) have shown that 
a protein supplement of one-half fishmeal and one-half cottonseed 
meal is superior to fishmeal alone when fed to fattening hogs in dry 
lot. 

The test conducted in 1932 was to determine whether or not 
these results could be applied to hogs grazing green barley. Thirty 
fall pigs averaging about 50 pounds in weight were divided into 
three lots. Lot 1 (check lot) was fed corn and fishmeal free choice 
in dry lot; Lot 2, corn and fishmeal free choice on green barley; 
Lot 3, corn and a supplement of equal parts of fishmeal and cotton
seed meal. Each of the lots was fed to a final weight of approxi
mately 200 pounds. 

Hogs in each of the forage lots made faster and cheaper gains 
than those in the check lot. The hogs receiving the fishmeal supple
ment made a slightly faster daily gain (1.61 pounds), than those on 
the mixed supplement (1.58 pounds), but the cost of the gain was 
less in the latter lot. With cottonseed meal at one-half the price of 
fishmeal, the cost would have been practically the same in the two 
lots. 

A COMPARISON OF GREEN RYE AND BARLEY AS FORAGES 
FOR FATTENING HOGS 

(E. G. Godbey) 

Thirty head of fall pigs were divided into three lots and fed 
corn and fishmeal, free choice. Lot 1 was fed in dry lot, while Lot 
2 was on green barley, and Lot 3 on green rye. 

The daily gain was practically the same for the hogs on each 
forage, but the cost of the gain was slightly less for the hogs on rye. 
Corn was marketed for two cents per bushel more through the rye 
hogs. 

COTTONSEED MEAL AS A SUPPLEMENT TO CORN FOR HOGS 
ON GREEN FORAGE 

(E. G. Godbey) 

Twenty-five fall pigs, averaging about 60 pounds in weight, 
were divided into five lots and fed the following rations: 
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Lot 1—Yellow corn and fishmeal (dry lot) 
Lot 2—Yellow corn and cottonseed meal (10:1) 
Lot 3—Yellow corn and cottonseed meal, free choice 
Lot 4—Yellow corn, free choice, with a mixture of cottonseed meal 

and alfalfa leaf meal (4:1) 
Lot 5—Yellow corn, free choice, with a mixture of cottonseed meal 

and cod liver oil (5.25 c. c. of oil per pig per day). 

All hogs except those in Lot 1 were on green barley. 
The hogs in the check lot made the most rapid but also the most 

expensive gains. Corn and cottonseed meal free choice produced 
faster and cheaper gains than the other rations fed on forage. The 
hogs on this ration ate 3.72 pounds of corn and 0.87 pounds of 
cottonseed meal per pig per day, but apparently there were no ill 
effects. This ration in a proportion of about 4.25 pounds of corn to 
one pound of cottonseed meal gave faster and cheaper gains than 
the hand fed ration in the proportion of 10 to 1. 

The inclusion of alfalfa meal or cod liver oil in the ration de
creased the gain and increased the cost. The palatability of cotton
seed meal was apparently increased by the use of cod liver oil and 
decreased by alfalfa meal. 

This test indicates that cottonseed meal may be fed safely free 
choice with yellow corn when hogs are on good forage. 

A STUDY OF THE INFLUENCE OF SOYBEANS ON THE HARD. 
NESS OF FAT IN HOGS WHEN FED WITH LIMITED AND 

FULL RATIONS OF CORN AND CORN AND FISHMEAL 
(E. G. Godbey and L. V. Starkey) 

Seventy spring pigs averaging about 40 pounds in weight were 
divided into seven lots and put on test on June 11, 1931. Table 11 
shows the results of this test. 

The most rapid gains were made by the hogs that received a 
full corn and fishmeal ration while grazing green soybeans. The 
free choice method of feeding produced slightly faster and cheaper 
gains than hand feeding in a definite proportion. 

Both limited lots made very slow gains, requiring about 158 
days to reach the final 200-pound weight. The high bean consump
tion made the cost of gains excessive. 

The cheapest gains were made by the hogs that Avere finished on 
full feed after receiving a limited ration for the first part of the test. 

At the close of the feeding test these hogs were shipped to a 
local packing plant, where they were slaughtered, and the carcasses 
were graded for hardness. Results of the carcass tests will be re
ported in cooperation with the Bureau of Animal Industry, United 
States Department of Agriculture. 
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Table 11.—Rations, Average Daily Gains, and Feed per 100 Pounds Gain 

Lot No. 1 2 3 4 5 6 7 

Ration Corn 
and 

f. meal 
f. choice 

dry 
lot 

2\% 
Corn 
green 
soy

beans 

21% 
Corn 
and 

f. meal 
(15:1) 
green 
soy
beans 

21% 
Corn 
and 

fishmeal 
(15:1) to 
100 lbs. 

and then 
corn and 
fishmeal 

free 
choice 
green 
soy

beans 

Full 
fed 

corn 
green 
soy

beans 

Corn 
and 

f. meal 
free 

choice 
green 
soy
beans 

Corn 
and 

fishmeal 
(15:1) 
green 
soy- J 

beans 

Average daily 
gain, pounds 1.43 .87 1.01 1.43 1.18 1.61 1.52 
Feed for 
100 
pounds 
gain 

Concen
trate 365.59 280.13 276.68 293.84 355.75 

0.13 

329.03 323.10 
Feed for 
100 
pounds 
gain 

Forage, 
acres 0.25 0.22 0.04 

355.75 

0.13 0.02 0.03 

A GENETIC STUDY OF THE INHERITANCE OF THE EARLY 
LAMBING CHARACTER 

(L. V. Starkey and E. G. Godbey) 

The college flocks of purebred Southdown, Hampshire, and 
Tunis sheep are being used to study the inheritance of the early 
lambing character. 

Southdown and Hampshire rams are being bred to Tunis ewes. 
The reciprocal crosses of Tunis rams on Hampshire and Southdown 
ewes are being made. 

Attempts to select early breeding lines out of the individuals 
from each of these lines of breeding will be made. If necessary to 
fix the early breeding character, inbreeding or crossing will be 
practiced. 

A GENETIC STUDY OF THE EFFECTS OF INTENSIVELY IN
BREEDING BERKSHIRE SWINE 

(E. G. Godbey and L. V. Starkey) 

The inbreeding experiment started in 1927 has been correlated 
and the data on 63 litters of 585 pigs are being summarized at this 
time. 

The weight, height, length, heart girth, size of bone, depth of 
body, and spring of rib were taken on each of these pigs at birth 
and every seven days until weaning (eight weeks). A preliminary 
study of the data shows that 65.3 per cent of the pigs farrowed were 
raised to weaning age. The loss of boar pigs was about 10 per cent 
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greater than that of sow pigs. About 71 per cent of the losses 
occurred before the pigs were seven days old. Fifty-seven per cent 
of the losses were due'to mashing by the sows and 17 per cent to pigs 
farrowed dead. The losses in spring-farrowed and fall-farrowed 
pigs were about equal. The size of "the litter farrowed had .no ap
preciable effect on the birth or weaning weight per pig. The size of 
the litters farrowed increased with the age of the sow. The size of 
the litters weaned decreased with the age of the sow. 

There was no correlation between the coefficient of inbreeding 
and the initial weight of pigs, but a very positive correlation be
tween the degree of inbreeding and the weaning weight of the pigs, 
—the greater the inbreeding the smaller the weaning weight. The 
degree of inbreeding had little effect oh any of the weights and 
measurements made at birth. The final weights and measurements 
were decidedly lower for the more inbred pigs. 

There was a positive correlation between all of the weights and 
measurements. 
SHORTENING THE WINTER FEEDING PERIOD FOR PUREBRED 

BEEF COWS 
(L. V. Starkey) 

Sixteen purebred Hereford cows were divided into two lots of 
eight cows each and wintered as follows: 

Lot 1 was placed in winter quarters and fed from November 11 
to April 27 on a ration of silage, rice meal, wheat bran, and cotton
seed meal, after which the cows were turned on Bermuda grass 
pasture. 

Lot 2 was grazed for 28 days on a Bermuda pasture which had 
been reserved for winter grazing, after which the cows were placed 
in winter-quarters and fed similar to Lot 1. Lot 2 was turned on a 
six-acre rye and vetch pasture for a 28-day period in the spring, 
after which both lots were turned on permanent pasture. 

The 28-day grazing period on the reserved permanent pasture 
lowered the cost of wintering Lot 2. The cost of seeding the rye and 
vetch for spring grazing was greater than the cost of feeding Lot 1 
for a similar period. 

RESEARCH IN PLANT PHYSIOLOGY AND PLANT 
PATHOLOGY 

A better knowledge of cotton, our main crop in the state, is the 
object of much of the research work of the division of plant physi
ology and plant pathology. Losses from plant diseases, especially in 
the seedling stage, are heavy because a loss of stand means a final 
wide spacing of plants and a much reduced yield. Considerable 
progress has been made in determining the causes of much of the 
loss, especially with reference to the role played by nemas, though 



44' SOUTH CAROLINA EXPERIMENT STATION 

successful control measures will probably depend upon further 
knowledge of the life histories of these organisms. 

The possibility that more than one strain of the cotton wilt 
fungus may be present in the state is another disease problem that 
is being investigated. 

The general behavior of the cotton plants in fruiting and boll 
development has indicated the importance of understanding the 
nutrient transport to the bolls and also the seat of synthesis of the 
nutrients utilized by the bolls in their development and growth. Ex
periments with ringing of branches and removal of the leaf next to 
the boll show great dependence of the boll on the green tissues ad
jacent to it, but also show that transport of materials from a dis
tance takes place since some bolls so treated will mature, though the 
seed and lmt are apparently less in weight than in untreated bolls. 

Hie study of factors influencing the length and structure of 
cotton fibers has shown that a lack of water will shorten the lint de
cidedly. Depending upon the stage in the 50-day period of develop
ment of the boll at which water is plentiful or scarce, the different 
lengths of fibers on the seed may be more or less separately affected. 

1 uither observations on the manganese deficiency in certain 
areas of the Coastal Plains have been made. The arsenic toxicity of 
certain soils and its correction by the use of ferrous sulphate and 
pei haps by the incorporation of red clay have also been investigated. 

ARSENIC TOXICITY IN SOILS 
(W. B. Albert) 

A summary of the work done at Florence during the'past year 
concerning the behavior of a rsenic in soils is presented here as a 
supplement to similar studies reviewed elsewhere in this report. 

I he results of previous years had shown that additions of 
ierrous sulphate to arsenic-toxic soils had benefitted subsequent crop 
p1 on 11 and that red clay soils relatively high in iron compounds 
mid a much greater capacity to render arsenates non-toxic than did 
'lie gray, sandy soils low in iron. Since many of the iron com
pounds m the soil are forms of iron oxide in different degrees of 
lydration, the power of iron hydroxide to absorb arsenates was 
studied.. 

lion hydroxide precipitates were prepared according to a 
s am lard method. The carefully washed precipitates were put into 
a re a lve y arge amount of water, to which known amounts of 
so ium ai senate were added. This mixture was then well shaken 
and allowed to stand for some hours. It was found that the arsenic 
Jm ° \ j)ei C(:!lt weight of the ferric hydroxide was completely 

oved from the solution. Larger amounts of arsenic were not 
completely removed from solution. 

Precipitates of aluminum hydroxide were prepared by a stand
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ardized method and their power to absorb arsenic from solution 
studied. It was found that aluminum hydroxide was not nearly as 
active as iron hydroxide, only small amounts of arsenic being ab
sorbed. 

These laboratory results indicate that the superior arsenic-fixing 
power of red clay soils, as compared to gray sandy soils, is related to 
the, greater supply of iron-containing colloids present in such soils. 

Mixtures of a red clay subsoil with an arsenic-toxic gray sandy 
topsoil were made to learn if the arsenic would be removed. Deter
minations of arsenic in collodion bag diffusates gave the following 
results : 

Topsoil Red clay Soluble arsenic 
100% 0 0.4 p. p. m. 

00% 10% 0.1 p. p. m 
80% 20% slight trace 
50% 50% none 
0 100% none 

be ft High arsenic soil plus 100 pounds per acre of calcic 
arsenate. Right—"High arsenic" .soil plus 10 per cent red cl 
subsoil plus 100 pounds per acre of calcium arsenate. Cowpe 
planted in both soils at same time. All plants are dead on t 
eit while on the right there is normal growth. 
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These results indicate that a mixture of about 20 per cent red 
clay subsoil into a topsoil high in arsenic will preclude practically 
any arsenic from going into solution in the soil. 

Cowpeas were planted in two-gallon earthenware jars contain
ing mixtures of red clay and high arsenic topsoil in order to test 
these results on plant growth. Figure 11 shows the growth made by 
cowpeas in a jar containing a high arsenic topsoil to which had been 
added 10 per cent by weight of a red clay subsoil and calcium 
arsenate at the rate of 10 0 pounds per acre. The other jar had the 
same treatment except for the addition of the red clay. The cow
peas in the latter jar made no growth and eventually died, whereas 
the plants in the jar containing the red clay produced a vigorous 
growth. Jars containing larger percentages of clay showed no im
provement over the jars containing 10 per cent. 

These results suggest the possibility of correcting arsenic toxic
ity by methods of tillage which will incorporate red clay subsoil into 
topsoil. 

FURTHER OBSERVATIONS ON MANGANESE DEFICIENCY IN 
SOILS AT FLORENCE 

(W. B. Albert) 

The bright yellow color in leaves of oats, which is characteristic 
of manganese deficiency, appeared in plants growing on some of the 
heavily limed fertilizer plots on the Pee Dee Experiment Station at 
Florence early in January, 1932. Portions of the plots that had re
ceived manganese sulphate at the rate of 100 pounds per acre in 
1931 were entirely free of this chlorotic condition as compared with 
those portions of the plots that had received applications of lime in 
1931 or in past years. Analyses of normal oat leaves showed a 
manganese content of 12 parts per million on a dry weight basis as 
compared with only five parts per million for the abnormal leaves. 
The soil reaction was neutral to slightly alkaline. 

These observations and results show that liming a soil to the 
point of neutrality or alkalinity may cause symptoms of a manga
nese deficiency to appear in crops such as oats with a relatively high 
manganese requirement. The application of 1 00 pounds per acre of 
manganese sulphate will completely correct this deficiency, as 
judged by the appearance of oats. 

A SIH2*SF SOME OF THE FACTORS WHICH MAY INFLUENCE 
COTTON SEED GERMINATION AND SEEDLING GROWTH 

(C. H. Arndt) 

The studies of the previous year to determine the factors which 
may 4.? ? unfayorably cotton seed germination and seedling 

ow , t IUS cau sing the frequent loss of a stand, were continued. 
1 he results, as a whole, largely support the conclusions of the previ
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ous year. Unfortunately, however, they have tended to emphasize 
the complexity of the factors involved in causing the loss of stand, 
especially in reference to the role played by nemas. 

The Effect of Soil Moisture and Temperature 

Seedlings have been grown in unsterilized sandy loam soil in 
order to determine the importance of soil temperature and moisture 
under controlled conditions on germination, the rate of seedling 
growth, seedling survival, and the pathogenic organisms which may 
injure the seedlings. Table 12 gives the effect of soil tern-

Table 12.—The Effect of Soil Temperature on Cotton Seed Germination, 
Variety Super-Seven 

Tempera
ture 

(Degrees. 
Centi
grade) 

Hours 
for 80% 

germination 

Total 
germi
nation 

Length of 
tops after 
14 days 

Relative 
rate of 
growth 

Length of 
tap root 
after 14 

days 

mm mm 
33 72 90 155 98 150 (approx.) 
30 88 88 160 100 140 
27 96 88 150 94 157 
24 120 86 125 80 163 
21 192 84 75 47 115 
18 360 (60%) 68 50 32 85 

perature on the time required for germination, the total germi
nation, and the elongation of the hypocotyl. After 30 days the tops 
of plants grown at a soil temperature of 240,C were only slightly 
smaller than those grown at the higher soil temperatures, 27°C, 
30°C, and 33°C. The mean maximum air temperatures during the 
period ranged from 25°C to 30°C. Root development at 21°C, was 
considerably less than at the higher soil temperatures. At 18°C, the 
elongation of the tap root was much retarded and after a month the 
secondaries were never more than 4 to 7 mm. in length. 

The soil temperature had relatively little effect upon the nema 
infestation of the hypocotyl of the cotton seedlings. As might be 
expected, they usually could be found earliest at the higher soil 
temperatures. The damage to the seedlings, however, was relative
ly less at the temperatures, 24, 27, 30, 33°C, than at 21 and 18°C'. 
At the higher temperatures the plants were able to grow with suffi
cient rapidity to eliminate the lesions. At the lower temperatures, 
the lesions seem to enlarge more rapidly than the plant can form 
new tissues under the lesion. At 18°C, the low germination is due 
to the destruction of the seeds and seedlings by nemas and fungi. 
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FIG. 12. The effect of a constant soil temperature on root development of 
cotton seedlings grown for 18 days. Temperatures from left to 
right, 24° C., 21° C., and 18° C. 

Nemas were frequently found in yellow areas on the cotyledons, 
after germination at the two lower temperatures. 

A soil moisture content higher than 60 per cent of the water-
holding capacity greatly retarded and reduced germination at 21 
and 18°C. This was associated with increased injury by fungi and 
nemas. At the higher temperatures, high soil moisture content had 
little effect. 

FIELD TESTS OF COLD RESISTANCE 

Early plantings were again made this year to study the capacity 
of various strains and varieties to germinate and form a stand when 
planted early in the spring. Plantings of 450,500 seeds, five to the 
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hill, were made beginning the second week in March at the Pee Dee, 
Sandhill, and Clemson College Experiment Stations. Germination 
counts were taken and later counts were also made to determine the 
survival of s eedlings after germination. Because of the favorable 
weather conditions after germination, little information was secured 
in regard to differential susceptibility of the strains to seedling dis
eases. There were great differences in the germination of various 
lots of seed, even of the same strain. The capacity for high germi
nation seemed to be determined largely by the locality from which 
the seed originated. Seed grown at Clemson College averaged over 
20 per cent higher in germination than seed of the same strain se
cured from the same grower from which the original strain was se
cured in 1931. Seed which came from coastal regions and the 
western portion of the cotton belt gave the lowest germination. 

The flowers of 27 strains of cotton have been selfed to secure 
seed for planting in 1933 in order to continue the cold resistance 
tests with seed grown in the same locality. Several plantings of seed 
of the same origin have been made at the Clemson College, Sandhill, 
and Pee Dee Stations. Seed will be saved from these plantings to 
compare with new seed secured from the original grower and thus 
attempt to determine what effect the locality of origin may have on 
germination and seedling survival. It is of primary importance in 
this study to know whether high germination and seedling survival 
is hereditary and therefore innate to the strain itself, or whether it 
is determined by the environmental conditions of seed production, 
which may influence viability and the infection of the seed by fungi 
and bacteria. 

Duplicate plantings were made of three varieties of cotton to 
determine the relative effect on germination and seedling survival 
of dusting undelinted and delinted seed with several organic 
mercuric compounds. 

Dusting increased the germination of delinted seed 12 per cent, 
but showed little effect on natural seed. The final stand from the 
undelinted seed was increased 11 per cent, and that from the de
linted seed 17 per cent. Thus it appears that when delinted seed is 
used the protective action of the dust is most important during 
germination, and when natural seed is used the most important role 
of the dust may be in destroying seed-borne parasites which may at
tack the seedlings. This was also indicated by the results with un-
dusted natural and delinted seed in the planting of March 25, when 
the natural seed gave 16 per cent higher germination but a poorer 
final stand because of a greater seedling loss. In the planting of 
April 11, the germination was 16 per cent and the stand was 20 per 
cent with the natural seed. This was less than in the case of the de
linted seed. 
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NEMATODES AND COTTON "SORESHIN" 
(C H Arndt in cooperation with J. R. Christie of the U. S. D. A., Division 

of Nematology) 

Probably the most significant 
contribution to the possible role 
which nemas of the soil may 
play in initiating "soreshin" of 
cotton seedlings, was the recent 
demonstration that Cephalobus 
oxyuroides, one of the nemas, 
frequently found in the diseased 
areas on the cotton seedling 
shanks (lower portion of the 
hypocotyl), may penetrate the 
outer cells of the shank and in
vade the underlying tissues. 
Circumstantial evidence indi
cates that other nemas may be 
able to penetrate the cells 
similarly. The preliminary 
studies in 1931 seemed to indi
cate that Aphelenchus parietinus 
was the nema which most fre
quently invades the hypocotyls. 
Recent examinations by Mr. 
Christie, of seedlings collected 
at the three state experiment 
stations, seem to indicate that 
other nemas may similarly at
tack the seedlings. A parietinus 
was found in 76 per cent 
of the seedlings examined, 

A. avenae in 50 per cent, Cephalobus sps. in 38 per cent. Acrobeles 
Butschlii and Tylenchus pratensis were also present in many of the 
seedlings. The latter is most frequently found in the roots and it may 
be largely responsible for the frequent destruction of the outer layer 
of the upper portion of the tap-root and the associated abnormal en
largement of the base of the hypocotyl which is commonly termed 
"big-shank". 

Nema injury during the past season was most severe m the 
portions of the field with the highest soil moisture content. This 
type of injury was almost absent at Clemson College until after a 
week of cloudy, rainy weather in June. These observations and the 
generally known relation between cool, rainy weather and cotton 
seedling loss, tend to confirm our suspicions that under these condi

FIG. 13.—The hypocotyl of cotton 
seedling showing two 
nemas in the cells of the 
cortex. Note collapse of 
cortex exterior to nemas. 
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tions nemas may be largely responsible for the loss of stands of 
cotton. . 

Before we shall be able to estimate the possibility of reducing 
nema injury it will be necessary to know something of the life his
tories of the incriminated nemas. Especially essential is further in
formation concerning their means of surviving the winter, the pos
sibilities of destroying them during this period, their food habits 
during the periods when they are not feeding on cotton seedlings, 
and the conditions under which they may attack cotton seedlings. 

Histological studies have shown the presence of nemas in the 
cells of the cotton seedling shank which removes all question con-

J§ cerning their ability to invade uninjured cells and thus become the 
Ijj primary initiators of diseased areas. In those cases in which they 
3 are not the primary cause of these lesions, their activity would tend 
. to enlarge the diseased areas and facilitate invasion by other para-

sites. The cause of certain brown, narrow, longitudinal, sunken 
^ areas which are frequently found on the shank of very young seed-
*5 lings is still uncertain. Nemas have not been found in them during 
Is the first stages in their development. These lesions first appear as 

cavities in the cortex into which the outer layers invaginate, the 
^ epidermis remaining intact. When once formed these cavities are 

quickly invaded by nemas. It is yet to be determined whether these 
® cavities arise through some physiological upset in the plant as the 
si result of some unfavorable environmental condition or the feeding 

punctures of nemas or other animals. 
A STUDY OF THE LENGTH AND STRUCTURE OF COTTON 

FIBERS 
(H. W. Barre, G. M. Armstrong, and C. C. Bennett) 

Previous studies have shown differences of as much as three-
eighths of an inch in lint length from bolls on one plant. The fibers 
from a boll have been arrayed by means of mechanical sorters which 
not only show the differences in the usual lint length but also in the 
distribution of the various length-groups. Much of the work of last 
season was concerned with the effect of soil moisture on the usual 
staple length and the differential effect of relatively early or late 
applications of water during the life of a boll on the length of fibers. 
Soil moisture in the field was controlled on plots containing about 
125 plants by sealing over the entire area with a heavy mulch paper 
and then adding or withholding water as necessary. The first 20 
days of boll development was used for a treatment, such as wet or 
dry, and the remainder of the boll period for the contrasting treat
ment. A total of 24 comparisons from the four plots could be made 
and most of them show that the long fibers can be shortened and the 
short fibers lengthened relatively, depending upon the time of with
holding or adding water. 
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In the field, Plot A, which was relatively dry beginning July 12 
had plants with an average height eight inches less than those on 
Plot C, which was watered frequently. Plot B, which was dry for a 
time and then wet, and Plot D, which was wet and then dry during 
the same periods showed plants intermediate in height between 
those on continuously wet or continuously dry plots. Bolls were ap
preciably smaller from plants on the dry plot than from those on 
other plots. 

Only dry and wet plots have been maintained in the green
house, where conditions have been more accurately controlled. The 
average height of plants September 9 was 28 inches on the dry plot 
and 54 inches on the wet plot. Boll size has also been considerably 
reduced where limited amounts of water have been added. A more 
decided shortening of lint was observed on the dry plot in the 
greenhouse than in the field. 

Studies of the effects of defoliation and ringing, singly and in 
combination as well as a greatly reduced load of fruit on fiber 
length, have been made but the results are not yet available. 

PLANT DISEASE SURVEY 
(G. M. Armstrong) 

The Plant Disease Survey was conducted, as in the past, in co
operation with the Bureau of Plant Industry of the United States 
Department of Agriculture. We make periodical reports and a sea
sonal sumhaary of the plant disease conditions in this state and in 
return receive summaries of the situation over the whole country. 

The moslt o utstanding loss of the year from a plant disease has 
been that caused by blue-mold or downy mildew in tobacco plant 
beds. The first report of the disease came from Olanta, and by the 
end of the season there were very few plant beds in the entire 
tobacco gi.-owing area that had escaped. A great many beds were 
entirely (destroyed, and the general shortage of plants was directly 
responsible for a reduced acreage planted to tobacco. Root-knot 
arAd soreshin again caused considerable losses of tobacco in the fields 
as was the case last year. Potash hunger, which was scarce in 1931, 
was rather prevalent. 

Leaf rust of wheat was widespread and rather severe over the 
entire state. The losses from this disease were undoubtedly quite 
appreciable. Tomato leaf-mold caused a serious loss to tomatoes in 
the fields around Clemson College. This generally troublesome 
greenhouse disease was prevalent in the field for the first time in 
the writer's experience. Supposedly wilt-resistant Marglobe 
tomatoes also wilted badly in this vicinity. 

Pecan scab, which until recently was supposed to be confined to 
a belt along the coast, has been reported as increasingly prevalent in 
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the upper part of the state, and a specimen has recently been re
ceived from Walhalla. 

RESEARCH IN CHEMISTRY 

Chemistry is fundamental in many research problems in agri
culture and the Chemistry Division is cooperating in many projects 
of other divisions and at the same time pursuing several independ
ent investigations. 

Various factors such as soil, fertilizers, and variety have been 
studied to note their influence on the oil content of cotton seed. The 
relationship between the nitrogen and oil content was noted, and 
apparently there is an inverse ratio. About 70 samples were used in 
this investigation. 

The Chemistry Division has made the analyses for minerals 
found in eggs in a project designed to study vegetable protein in 
laying and breeding rations. Also some investigations have been 
made of the gossypol content of these eggs. Cottonseed meal was 
used as one of the sources of protein in this experiment. 

A study of calcium and phosphorus assimilation by dairy cows 
has involved the analysis of 460 samples of feces, milks, and feeds. 
In these ash, phosphorus, and calcium were determined. 

These cooperative projects are reported in some detail under 
the proper subject matter divisions. 

A STUDY OF THE RELATIONSHIP BETWEEN THE MINERAL 
CONTENT OF THE SOIL AND THE PLANTS GROWN 

ON THE SOIL 
(J. H. Mitchell) 

Mineral elements in feeds are of vital importance to animals. It 
is the purpose of this investigation to study the factors influencing 
the mineral content of plants. Any means that can be used to in
crease these elements or make them more available will be of great 
value to our farmers. 

Figures 14, 15, 16, and 17 show the effect of various fertilizers 
on the calcium, phosphorus, and protein content of rye, oats, clover, 
and vetch. 

In studying the effect of fertilizers on the protein content of 
pasture grasses 396 samples of grass were analyzed. The results of 

i these analyses are shown in the report of the Dairy Division. One 
hundred and four composite samples were made. Each of these was 
also analyzed for 14 mineral elements. 
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a b e d .  a b e d  
(aj OLime and (500lb5. Acid Phos. (b)I.OOOlbs Lime a nd 800AcidPhos 
(c)4000Lime. and 400Phosphate (d)/0,000ibs Lime and 0 Phosphate. 

FIG. 14.—Influence of fertilizers on the calcium content of plants. 

(a)No fert. (b) 175lbs (NU*) 504 (c) 150(IIH^50^- 500 Acid Phos. 
(d)IS0lt>s.(ttlbl)t50<t 750lbs Acid Phos. and 1500Lime 

FIG. IS.—Influence of fertilizers on the phosphorus content of plants. 
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FIG. 16.—Influence of fertilizers on the protein content of plants. 
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FIG. 17.—Influence of fertilizers on the protein content of plants. 

EXPERIMENTS IN DAIRYING 

The research in dairying is designed to improve practices and 
methods in dairy production in this state. 

The'data available on some of the projects reported here are of 
such nature that only very brief mention of the results can be given. 

Bulletins are contemplated during the coming winter on the 
four-years results, which will be on hand at the end of the present 
growing season, on the pasture fertilizer work, and on using cotton
seed meal for dairy calves when raised on the minimum amount of 
milk. 

FORTY-FIFTH ANNUAL REPO RT 

a, b c d e f a b c d e t a b c d e f 

Rye, Oats Clover 

a b e d  a b e d  a b e d  



56 SOUTH CAROLINA EXPERIMENT STATION 

THE VALUE OF A CORN AND SOYBEAN MIXTURE AS THE 
SOLE ROUGHAGE FOR MILK PRpDUCTION 

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

In the spring of 1931 a small field was planted with corn and 
soybeans together in the rows. This crop was harvested, cured, and 
ground. By separating the corn from the soybeans and weighing 
each separately, it was determined that approximately 85 per cent 
of the cured material was corn and 15 per cent soybeans. 

During the winter of 1931-32 a feeding trial was conducted to 
compare the value of this ground corn and soybean mixture with a 
roughage mixture of soybean hay and corn silage for milk pro
duction. 

Ten cows were divided into two groups of five cows each and 
were fed by the double reversal method. The trial extended over 
three 21-day experimental feeding periods with seven-day transition 
periods. 

The ground corn and soybean mixture was fed as the sole 
roughage to one group, while ground soybean hay and corn silage, 
mixed in the proportion of o ne part of soybean hay to three parts of 
silage, was fed to the other group. The amount of roughage fed was 
adjusted so that each group received an equal amount of dry matter 
per 100 pounds of live weight. The same grain mixture was fed to 
supplement the roughage in each group. 

The tabulated data on this trial indicate that the corn and soy
bean mixture was definitely inferior to a well proportioned roughage 
of soybean hay and corn silage. 

It required 2.67 pounds more grain but .92 pounds less dry 
matter supplied in the roughage for each 100 pounds of four per 
cent milk produced on the corn-soybean mixture than was required 
on the hay-silage ration. 

Moreover, the group on the corn-soybean mixture consistently 
lost weight at the rate of approximately one pound per cow per day, 
while the group on hay and silage made an average daily gain in 
weight of about one pound per cow. 

Table 13.—Average Daily Record of Cows Receiving Different Rations 

Group 
4% milk 
produced 
pounds 

Dry matter 
in roughage 
consumed 

pounds 

Grain 
consumed 

pounds 

Gain in 
live weight 

pounds 

Corn-soybean 
| 31.92 17.85 12.40 —0.87 

Soybean hay 
Corn silage 

i 
1 

34.50 19.61 12.48 + 0.79 
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The corn and soybean mixture was somewhat unpalatable, as 
indicated by failure to get the cows to consume equal amounts of 
dry matter as when fed the corn silage and soybean hay ration. 

The wide difference in the proportions of soybeans to corn in 
the two roughages would seem to account for the lower milk yield 
per unit of feed consumed on the corn and soybean mixture. 

A study of the effect of fertilizer on permanent pasture was 
started in 1929 in cooperation with the Division of Chemistry. 

Forty-six plots were originally included in this study and 16 
supplementary plots were added in 1930. 

The following tabulations give the detailed results of three 
years' work on a sufficient number of these plots to indicate the 
trend of results of all plots included in this experiment. 

The following points will enable the reader to interpret the 
data presented in Table 14. 

1. The limed series of plots received ground limestone at 
the rate of two tons per acre in the spring of 1929. No 
limestone has been applied since that date. 

2. Fertilizer of the composition indicated on the tabula
tion was applied at the rate of 600 pounds per acre. 

3. Phosphorus was supplied as superphosphate, nitrogen 
was supplied- as sodium nitrate, and potash was sup
plied as muriate of potash. 

4. All plots were clipped at two-week intervals through
out the growing season. 

5. The total rainfall for the growing season (April 15 to 
October 14) for each of the three years was as follows: 

The great mass of data accumulated in connection with this 
project makes it impossible to present a complete summary or 
definite conclusions here. 

In addition to the study of the effect of fertilizer on pasture 
as measured by clipping and analyzing the grass from small plots, 
tests have been started to determine the effect of various fertilizer 
treatments on the actual grazing value of pasture measured in terms 
of the nutrients supplied for body maintenance and for milk and 
butterfat production. 

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

1929 
1930 
1931 

40.16 inches 
18.33 inches 
19.98 inches 
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Table 14.—Effect of Fertilizer on Yield and Composition of Pasture Grass 
Three Years' Results 

Year 
Analysis 

of 
fertilizer 

NPK 

Green 
yield 

per acre 
for 

entire 
season* 
Pounds 

Dry 
matter 
yield 

per acre 
for 

season* 
Pounds 

Average percentage composition of 
green material 

Year 
Analysis 

of 
fertilizer 

NPK 

Green 
yield 

per acre 
for 

entire 
season* 
Pounds 

Dry 
matter 
yield 

per acre 
for 

season* 
Pounds 

Water Ash Crude 
protein 

Crude 
fiber N.F.E. Ether 

extract 

Limed series 

Unlimec 

1929 0- 0-0 6320 1816 71.3 
1 

2.6 
1 

4.9 7.7 12.7 .8 
1.2 1930 0- 0-0 2724 088 63.7 3.1 5.6 8.6 17.8 
.8 

1.2 
1931 0- 0-0 161 0 578 65.6 2.9 

l 
5.4 

1 
7.6 17.2 1.3 

1929 6- 0-0 9460 2609 72.4 2.2 4.8 7.3 12.2 1.1 
1930 6- 0-0 3958 1388 64.9 2.8 6.1 8.1 16.8 1.3 
1931 6- 0-0 3810 

' 
1197 68.6 2.5 5.7 6.8 15.1 1.3 

1929 0- 0-6 7420 2059 72.3 2.3 4.9 7.4 12.0 1.1 
1930 0- 0-6 3068 1049 65.8 3.0 5.5 8.1 16.4 1.2 
1931 0- 0-6 2090 679 67.5 2.7 5.4 7.1 16.1 1.2 

1929 0-12-0 8460 2240 73.5 2.2 4.7 7.1 11.7 .8 
1930 0-12-0 3178 1060 66.6 2.6 5.3 7.9 16.5 1.1 
1931 0-12-0 2890 904 68.7 2.6 5.9 6.9 14.7 1.2 

1929 6-12-6 10156 2796 | 72.5 2.3 4.7 6.9 12.8 .8 
1930 6-12-6 1 4960 | 1458 | 70.6 | 2.6 | 5.1 6.2 14.1 1.4 
1931 6-12-6 1 7420 1 1698 | 77.1 j 2.1 1 4.7 4.6 10.5 1.0 

series 

1929 
1930 
1931 

0- 0-0 
0- 0-0 
0- 0-0 

8122 
3148 
3080 

2146 
1093 
988 

73.6 
65.3 
67.9 

2.3 
2.9 
2.1 

4.6 
5.4 
5.4 

6.3 
7.6 
6.7 

1 
12.1 
17.8 
16.2 

1.1 
1.0 
1.7 

1929 
1930 
1931 

6- 0-0 
6- 0-0 
6- 0-0 

10140 
5684 
4600 

2638 
1740 
1428 

74.0 
69.4 
69.0 

2.1 
2.4 
2.2 

4.4 
5.3 
5.5 

6.8 
6.8 
6.9 

11.9 
15.1 
14.9 

.8 
1.0 
1.5 

1929 
1930 
1931 

0- 0-6 
0- 0-6 
0- 0-6 

8680 
3944 
4500 

2266 
1247 
1230 

73.9 
68.4 
72.7 

2.2 
2.8 
2.1 

4.4 
5.1 
4.8 

6.8 
7.3 
5.8 

12.9 
15.3 
13.3 

.8 
1.1 
1.3 

1929 
1930 
1931 

0-12-0 
0-12-0 
0-12-0 

7948 
3 .'56 

| 587) 

2180 
1312 
1665 

72.6 
66.8 
71.7 

2.2 
2.5 

• 2 .1 

5.0 
5.8 
6.5 

6.9 
7.1 
5.4 

13.4 
16.7 
12.7 

.9 
1.1 
1.6 

1929 
1930 
1931 

| 6-12-6 
| 6-12-6 

6-12-6 

| 10700 
| 5920 
| 8980 

, 2720 
! 1899 
| 2267 

74.6 
67.9 
74.8 

2.4 
2.6 
2.0 

1 4.7 
| 5.3 
| 5.1 

. 

7.2 
| 7.2 
| 4.8 

| 10.3 
| 15.9 
| 12.0 

.8 
1 1-1 
| 1.3 

*The 1929 season extended from April 8 to October 28. 
1931 season . e xtended from April 15 to October 14. 

The 1930 and 
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During the 1932 season two two-acre pastures of pure Bermuda 
sod which have received ground limestone as the only fertilizer 
treatment have been used in this test. Two heavy producing cows 
have been kept on each of these pastures continuously throughout 
the grazing season and the nutrients supplied by pasture have been 
determined by estimating the total nutrient requirements of these 
cows for maintenance and for milk production at weekly intervals, 
deducting from this the amount of nutrients supplied by barn feed
ing and charging the balance to the pasture, allowance being made 
for variations in live weights of the animals. 

Additional grazing lots to receive various other fertilizer treat
ments will be used in this study next year. 

SEASON VARIATION IN THE YIELD AND COMPOSITION OF 
PASTURE GRASS 

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

In connection with other pasture experiments, a study has been 
made of the seasonal variation in the supply of feed material avail
able from pastures. 

It is a point of common observation that pastures are very re
sponsive to abundant rainfall and that they suffer severely in 
periods of drought. 

In periods of drought the slow rate of growth is partly com
pensated for in the increased percentage of dry matter in the grass. 
However, in extremely dry periods the rate of growth is so very 
small that the feed material available per acre per day is very slight. 
Moreover, the quality of the nutrients supplied in periods of drought 
are inferior to those available in rapidly growing grass. As the 
amount of dry matter in the grass increases, the percentage of pro
tein in the dry matter decreases until in periods of extreme drought 
the protein may decrease to one-half that of fresh succulent grass. 

Figure 18 gives a clear picture of the seasonal variation in 
green yield, dry matter yield, and protein content of pasture grass. 

From these data it 'is evident that pastures cannot be regarded 
as a constant reliable source of feed and that substantial supple
mentary feeding is required when the season is dry and pasture 
growth is slow. 
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SEASONAL VARIATION IN GREEN Y IELD,DRV M ATTER Y IELD, & P ROTEIN CONTENT 
OF PASTURE GRASS 

DATA OBTAINED FROM UNFERTILIZED AREA, OF WELL-E5TABLI5MFD SOD 

DAILY 192  9  
YIELD INCHES RAINFALL FOR PERIOD 

LBS -590 4-57 .62 144 451 -92 4.2 1-5 & 3.40 4.84 5 73 
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MATTER PER ACRE IN DRY MATTER 

FIG. 18.—Seasonal variation in green yield, dry matter yield, and protein 
content of pasture grass. Data obtained from unfertilized area of 
well-established sod. 

COTTONSEED MEAL IN THE RATION OF CALVES UNDER SIX 
MONTHS OF AGE 

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

The use of cottonseed meal in the ration of young dairy calves 
fed a limited amount of milk has been continued. 
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Five groups of calves were used. Grain was fed dry beginning 
at 10 days of age. "When water was fed, it was given at two regular 
daily periods, 100°F., one gallon at a time. A full milk ration is one 
pound to 10 pounds live weight. 

The following grain rations were used: 

Ration No. 1 Ration No. 2 Ration No. 3 
pounds pounds pounds 

Ground yellow corn __ 34 39 34 
Ground oats 35 40 35 
Cottonseed meal 20 20 10 
Skimmilk powder __ 10 20 
Salt _ _ 1 1 1 

Group 1.—1 Guernsey female, 1 Hoi stein female: Full milk 
ration to 40 days, weaned at 60 days, alfalfa and oat hay, Ration 
No. 1 to 6 months, water fed from 40 days to 6 months. 

Group 2.—1 Jersey female, 1 Guernsey female, 5 Holstein 
females: Full milk ration to 40 days, weaned at 60 days, alfalfa and 
oat hay, Ration No. 1 to 3 months, Ration No. 2 from 4 to 6 months, 
water fed from 40 days to 6 months. 

Group 3.—2 Jersey females, 2 Guernsey females, 2 Holstein 
females: Full milk ration to 40 days, weaned at 60 days, soybean, 
alfalfa and oat hay, Ration No. 2 to 6 months, water fed from 40 
days to 3 months. 

Group 4.—3 Holstein females, 1 Holstein male: Full milk ration 
to 20 days, weaned at 30 days, alfalfa, cowpea and oat hay, Ration 
No. 3 to 3 months, Ration No. 2 from 4 to 6 months, water fed from 
20 days to 3 months. 

Group 5.—2 Jersey females, 1 Jersey male: Full milk ration to 
30 days, weaned at 45 days, alfalfa, cowpea and oat hay, Ration No. 
3 to 4 months, Ration No. 2 from 5th through 6th month, water fed 
from 30 days to 3 months. 

Growth records of these calves were obtained expressed in 
terms of the percentage of normal height at withers and weight for 
each month. 

The results secured with Groups 4 and 5 confirm our earlier 
conclusions that cottonseed meal has no detrimental effect on young 
calves when supplemented with good quality hay and that it is a 
valuable source of protein for young calves when weaned from milk 
at an early age. 

The plan used with Group 2 gave the most satisfactory results 
in growth and general appearance. Indications from other groups 
show that feeding of warm water can be discontinued at three 
months of age. 
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A STUDY OF CALCIUM AND PHOSPHORUS ASSIMILATION BY 
DAIRY COWS 

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

The studies to determine the rate of calcium and phosphorus 
assimilation by dairy cows have, so far, been confined to a determi
nation of the efficiency of various kinds of hay, and of hays grown 
on different soil types in the state, when fed without mineral sup
plement, in meeting the mineral requirements of milking cows. 

Five groups of two cows each have been carried on this experi
ment during the past year. These cows have been confined in a dry 
lot and have received only the roughage being studied, along with a 
good grain ration. The following list includes the type of ration 
fed to the various groups: 

Group 1.—Soybean hay (Clemson College Farm), corn silage, 
beet pulp, and grain. 

Group 2.—Oat hay (Clemson College Farm) and grain. 
Group 3.—Cowpea hay (Sandhill Experiment Station) and 

grain. 
Group 4.—Cowpea hay (Clemson College Farm) and grain. 
Group 5.—Cowpea hay (Pee Dee Experiment Station) and 

grain. 
Nineteen individual 10-day mineral balance trials have been 

completed during the past year. They have been made on cows at 
various stages of lactation, ranging from cows in maximum pro
duction to dry cows. 

In all except four cases, cows in heavy production of milk and 
fed only dry hay and grain showed a slight negative balance for 
both calcium and phosphorus. 

In two of these exceptions, both cows were in positive calcium 
balance, but at the same time showed a negative phosphorus bal
ance. In this trial the ratio of calcium to phosphorus in the ration 
was 2.4:1 (Group 4). 

In the other two exceptions, both cows were in positive phos
phorus balance, but at the same time were in negative calcium bal
ance. In this case the ratio of calcium to phosphorus in the ration 
was 0.5 :1 (Group 2). 

It appears that an exceptionally high proportion of either 
calcium or phosphorus in the ration tends to upset the ability of the 
animal to assimilate these elements in the proper proportion. 

The negative balance of calcium and phosphorus was not due to 
an insufficient amount of these elements in the ration, because in 
most cases the amount of these elements assimilated by the animals 
was less than. 25 per cent of the total amount ingested. 

The balance of these elements improves as the animals decline 
in production. In all cases of trials on dry cows, they showed a 
marked storage of both elements during this period. 
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This report is incomplete inasmuch as most of these groups have 
not completed their lactation periods. 

There has been no marked variation in the composition of the 
cowpea hays grown on different soil types of the state, nor any in
dication of a difference in the efficiency of these different hays to 
meet the mineral needs of producing dairy cows. 

Most favorable assimilation of calcium and phosphorus has been 
obtained when legume hay was supplemented with succulent rough
ages including corn silage and beet pulp. 

Other groups of cows will be used during the coming year to 
determine the effect of supplementing various native roughages, 
with suitable mineral products, on the rate of their calcium and 
phosphorus assimilation. 

PRODUCTION FACTORS 
(J. P. LaMaster) 

The inheritance of ability in dairy cattle to produce milk and 
butterfat is assumed to be due to the interaction of several factors 
which may be of unequal value. Most of our dairy cattle are 
heterozygous in their hereditary make-up for these quantitative 
characters. This inheritance is not expressed in so many pounds of 
butterfat or milk, but in the ability of the individual to respond to 
a given set of environmental conditions, such as her age, the amount 
and kind of feed, the degree of physical comfort, including effects 
of disease and injury, the number of times milked per day, the 
length of time a calf is carried during the record, etc. 

The only satisfactory means of studying the effects of inheri-
ance on milk and butterfat production devised so far is by the ap
plication of statistical analyses to the results secured by breeding 
practices. In order to compare records made at different ages and 
in different classifications, some means of bringing to a common 
basis is necessary. It has been found that by comparing each record 
with the average for the breed for the same age and classification, 
an easily understood, convenient, and accurate method of com
parison is provided. 

By subtracting the average record for the breed from the actual 
records, a range of differences is secured which is very useful in 
showing the distribution of a series of records around this average 
of the breed. These differences also show at a glance which records 
are high or low in relation to the breed average. This is useful in 
determining which of two records is the higher, when they were 
made at different ages and under different classifications. 

By dividing the average record of the breed into the actual 
record, or the sum of the average records for the breed into the sum 
of the actual records for a group of cows, and then by expressing 
the results in percentage, a factor is secured. This factor, together 
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with the range of differences and the actual record, gives a very 
clear picture of what the situation is. 

This method of study is applicable to both milk and butterfat 
production for the individual cow, for groups of cows (such as the 
daughters of one bull), for a herd of cows (comparing dams and 
daughters), and can be applied both to records made by purebred 
cows under Advanced Register or Register of Merit conditions or to 
herd tests and herd improvement records when proper averages are 
available. 

ADVANCED REGISTRY TESTING 
(J. G. Moxon) 

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

Two testers are employed to visit the farms of breeders who 
desire this work, and a report is made by the test supervisor to the 
Clemson College office. After these reports are checked and verified 
they are forwarded to the breed association concerned and become 
official reports. The experiment station is the agency selected in 
each state to supervise these tests because of its disinterested rela
tion 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 Advanced 
Registry testing, who is paid from state appropriation. 

During the year, 34 breeders have had cows on test. These 
breeders finished 140 records. 

Of the 81 Guernsey records made during the year, 52 were 
above the breed average for milk and 50 for butterfat production. 
Seventeen of the 23 Holstein records were above that breed average 

Table 15.—A Comparison of Records Made in South Carolina During the 
Year with the Average of the Respective Breeds for the Same 
Classes 

Breed No. of 
records 

Actual 
av. lbs. 
milk for 

S. C. 
cows 

Av. lbs. 
milk for 

breed 

Milk 
produc

tion 
factor 

Actual 
av. lbs. 
fat for 
S. C. 
cows 

Av. lbs. 
fat for 
breed 

Butter
fat 

produc
tion 

factor 

Guernsey 81 10513.5 10033.3 | 104.7 529.5 494.0 107.2 
Holstein 23 16300.8 14490.0 112.5 525.9 489.9 107.3 
lersey 16 9463.8 * 494.0 439.5 112.4 

*There is no average milk production by classes for the Jersey breed 
available at this time. 
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for milk and 18 for butterfat. The Jersey records show 12 of the 16 
to be above the breed average for butterfat production. These results 
indicate that on the average South Carolina breeders of purebred 
cattle are making larger records for both milk and butterfat than 
the respective breed averages. 

The largest record made during the year was made by a 
Guernsey cow, Goldy's Lassie of Raja 157447, owned by the Pedi
greed Seed Company, Hartsville, S. C. She made an A record of 
14,887.9 pounds of milk and 914.9 pounds of butterfat. 

INSECT PESTS AND RELATED MATTERS 

The year of 1932 has been about normal so far as insect damage 
in South Carolina is concerned; though a few of our pests were more 
destructive than the average, there have been no widespread 
epidemics. 

The cotton flea hopper was decidedly less destructive than it 
has usually been; the Oriental fruit moth, the codling moth, the boll 
weevil, and grasshoppers attracted more notice than usual; the 
tomato fruit worm was more abundant in 1931, but not noticeably 
above its general average. Others, such as the Mexican bean beetle, 
billbugs in corn, the southern corn stalk borer, and thrips on cotton, 
appear to have been about average in destructiveness, though show
ing variations with the weather, with the advance of the season, and 
in different sections of the state. 

JAPANESE BEETLE IN SOUTH CAROLINA 

This topic is properly discussed in the report of the State Crop 
Pest Commission, which organization is closely allied with the South 
Carolina Experiment Station. 

In this report a year ago we stated that four specimens of 
Japanese beetle were trapped at Charleston in 1931. This placed 23 
acres of land under suspicion of harboring grubs of the beetle. 

The State Crop Pest Commission cooperated with the U. S. 
Bureau of Plant Quarantine in securing poison treatment for 23 
acres under suspicion, and we consider it highly gratifying that the 
trapping work of 1932 did not result in the capture of any beetles 
whatever in Charleston. Apparently either the incipient infestation 
was eradicated, or the insect had not yet gained permanent estab
lishment in Charleston. 

The trapping work of .1932 was carried on in Charleston, Colum
bia, Sumter, and Florence, and the only captures were of two beetles 
in Florence, which places approximately four acres of land under 
suspicion in that city. Negotiations have been completed for treat
ment like that given in Charleston a year ago, and we are hopeful 
that no federal quarantine will be considered necessary. There is 
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yet good basis for the hope that the Japanese beetle is not yet es
tablished in o'tir state. 

PERIODICAL CICADA ("SEVENTEEN-YEAR LOCUST") 

The occnrrence of this remarkable insect in large numbers is 
always of popular interest. It is closely related to our familiar 
" July-flies", but emerges only at certain periods which have been 
determined so that its appearances are forecast with almost the cer
tainty of eclipses of the moon or sun. The insect is divided into a 
number of Broods. There are two races, one requiring 13 years to 
develop from egg to adult, the other requiring 17 years. Brood VI, 
which is of the 17-year race, was scheduled to appear in the counties 
of Oconee and Pickens in 1932. 

Data attached to specimens in the Clemson College collections 
showed that the insect was present on Stumphouse mountain, 
Oconee county, in 1915, 17 years ago, so we watched for it there. 
Its presence in 1932 was first noted on Stumphouse mountain on 
May 14 and our last record of it was on June 12 in the same local
ity. During the month of its presence we heard the characteristic 
songs (which are produced by males only) in most of the western 
half of Oconee county and in about half of the mountain and foothill 
area in the northern part of Pickens county; the Brood was also 
present in the northwest edge of Greenville county below the city 
reservoir near Table Rock mountain. Throughout the area occupied 
the songs of the males were noticeable while they were present. 

Residents noticed them but often were aware that damage by 
them is slight; some uneasiness was expressed by orchardists in the 
region, but though some damage was done by the females slitting 
growing twigs to deposit their eggs, yet the cicada-population was 
not great enough to make this a very serious matter. 

SOUTHERN CORN STALK BORER 
(O. L. Cartwright) 

In the 1931 annual report the southern corn stalk borer, 
Biatraea crambidoides Grote, was erroneously reported found in the 
grass Paspalum scrobiculatum. Dr. Heinrich of the U. S. Bureau of 
Entomology determined the insects feeding in this grass to be 
Biatraea evanescens Dyar, a closely related form. 

During November, 1931, the entire state was surveyed to de
termine the extent of infestation by this borer. At least two fields 
were examined in each county and excepting a single field in Pickens 
county at the edge of the mountains, damage was found in each of 
them. Examination of 104 fields revealed an average of 51.64 per cent 
of the stalks to have been injured and to contain, in November, an 
average of 32.46 over-wintering borers per hundred stalks. 

Summarized data on comparative yields of infested and unin-
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fested stalks indicate that for each one per cent of infestation a loss 
of approximately three-tenths per cent of corn weight is sustained. 
The infestation found in the November, 1931, survey, a perhaps 
average and not unusual infestation, would indicate a loss of approxi
mately 15 per cent of the 1931 corn crop in South Carolina. Estimat
ing a state yield of 23,000,000 bushels, this loss would amount to well 
over 4,000,000 bushels, and at 50 cents per bushel would total more 
than $2,000,000. 

Life history work on this insect during the present season has 
consisted mainly in checking minor details in preparation of a 
bulletin discussing those phases of the study completed to date. 
Future work will probably consist almost entirely of long-time control 
experiments. 

Table 16.—Comparative Yields of Corn from Infested and Uninfested 
Stalks 

Uninfested Infested 

Stalks Yield 
pounds Stalks Yield 

pounds 

Florence 1929 
Florence 1930 _ 
Clemson 1931 _ 

126 
279 
172 

65.5 
128.75 

63.92 

910 
1000 
881 

317.5 
312 
240.72 

577 258.17 2791 870.22 
Computed yield 1000 447.4 1000 311.7 

311.7 

Loss 135.7 = 30.3 per cent 

CORN BILLBUG 
(O. L. Cartwright) 

Studies of the corn billbug Calendra callosus at Florence have 
been continued during the year. The adult billbugs were first found 
emerging from hibernation on April 27. Eggs laid two days later 
produced the first larvae in the laboratory on May 8. Pupation oc
curred as early as June 20 and new adults emerged June 25. Eggs 
laid by these adults hatched and the larvae matured to produce a 
second generation of adult billbugs starting August 15. Field obser
vations did not reveal pupae of the first generation until July 19, in
dicating that field activity may have been much slower than in the 
laboratory. 

Oviposition records on 75 cages were not completed in September 
when this report was prepared. Incubation of C. callosus eggs varied 
from 10 days in May to four days in August, depending upon the pre
vailing temperature. Individuals completing their life cyele before 
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August 31 required an average of 43 days for completion from egg to 
adult. The minimum recorded was 35 days and the maximum 67 
days. Pupal periods averaged eight days and varied from five to 10 
days. 

In the inseetary C. callosus laid eggs in crab grass, Napier grass, 
wire grass, sorghum and undetermined grasses. In the field eggs were 
found in the wire grass, Eleusine indica. The billbugs were found 
feeding in the field upon crab grass, nut grass, wire grass, and corn. 
Field activity was greatest about 10 a. m. 

CONTROL OF CORN EARWORM IN SWEET CORN 
(O. L. Cartwright) 

Because of severe damage by the corn earworm to sweet corn in 
the horticultural gardens, preliminary control experiments on this 
very common and abundant insect were undertaken during the past 
season. Three treatments were studied—dusting every other day with 
"Kubatox", with lead arsenate every other day, and desilking at 
three-day intervals. Dusts were applied as silks appeared and were 
continued until the ears were harvested. Two plots each of two varie
ties, Iowa Silver King and Adams Extra Early, were used. Of the 
three treatments tried it was found that "Kubatox" gave no con
trol, desilking was moderately effective, and lead arsenate was the 
most satisfactory. 

The effect of lead arsenate treatment was investigated further on 
later grown field corn with control ranging from 60 to 80 per cent de
pending upon whether the dust was applied every day or every third 
day. The injured ears on undusted corn were 87.6 per cent of the 
total. 

BOLL WEEVIL HIBERNATION AT CLEMSON COLLEGE 
(O. L. Cartwright) 

Six hibernation cages, at Clemson College, three in an exposed 
location on a hill and three in a sheltered ravine, were each stocked 
with 500 boll weevils in October, 1931. In each location hibernating 
shelter in the cages consisted of oak leaves and twigs, oak and pine 
leaves and twigs, and cornstalks. 

Emergence began April 15, 1932, and continued until July 28. 
Greatest activity of hibernated beetles occurred about June 16. 

Emergence was greatest in the sheltered cages in the ravine. Oak 
and pine leaves gave the best bedding and cornstalks afforded the 
least protection for the beetles. Emergence for all cages as sum
marized in Table 17 averaged 11.6 per cent of the beetles placed in the 
cages in October 1931. 

Figure 19 shows the daily combined emergence from hibernation 
cages, the activity of hibernating beetles, the progressive total emerg
ence, rainfall and temperature during the emergence period. 
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Table 17.—Boll Weevil Hibernation and Emergence at Clemson College, 
1931-1932 

Cage 
No. Bedding 

Loca
tion 

Beetles 
entered 

Date No. 
emerged 

% 
emerg

ence 

1 Oak and pine 
twigs and leaves ravine 500 Oct. 10-14 95 19.0 

2 Oak leaves ravine 500 Oct. 10-14 73 14.6 
3 Corn stalks ravine 500 Oct. 16 .53 10.6 
4 Oak and pine 

leaves and twigs hill 500 Oct. 10-14 71 14.2 
5 Oak leaves hill 500 Oct. 10-14 35 7.0 
6 Corn stalks hill 500 Oct. 16 23 4.6 

Total nd average 3000 350 11.6 

THRIPS ON SEEDLING COTTON 
(J. G. Watts) 

Thrips injury to seedling cotton during the past year was about 
the same as in 1931 except that in sandy areas cotton suffered a slight
ly heavier infestation. 

Control 

Preliminary investigations on the control o f  th rips on seedling 
cotton was reported in the 1931 annual report of this station. Current 
season's investigations have been a continuation of work begun in 
1931-

Nicotine and pyrethrum sprays are the most promising of the 
materials used in the artificial control of thrips. Sprays appear much 
more promising than dusts. The cost incurred in applying most 
chemicals, especially sprays, to cotton as an insecticide is so great, 
however, that the possibility of developing a practical insecticidal 
control for thrips seems small. The following is the approximate cost 
per application per acre of the insecticide concerned: 

Cost per acre 
Nicotrol 1 to 200 $ 7.00 
Penethrum 1 to 400 — 8.00 
Nicotine sulphate 1 to 800 12.00 
Derrisol 1 to 800 12.00 

It appears that cultural practices are to be the keynote in bring
ing the thrips population under control. Planting cotton as far away 
from small grains as possible, turning under all green vegetation on 
and around the ground where cotton is to be planted about two weeks 
before planting, and keeping the cotton in a vigorously growing con
dition are recommended as means of escaping a part of the thrips 
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FIG. 19.—Boll weevil emergence from hibernation at Clemson College, 
1932. Cumulative emergence per cent scale at right. Actual 
emergence scale at left. Vertical bars represent all active in
dividuals, both new emergence (below connected circles) and 
previous emergence active on same day (above circles). One 
hundred per cent emergence equals 11.6 per cent survival of 
beetles placed in cages in October, 1931. 

damage. Early and frequent cultivations will aid in the rapid growth 
of the cotton as well as destroy a number of the thrips, especially the 
pupae. Investigations thus far have dealt mainly with insecticidal 
control possibilities, but ecological studies seem to offer brighter pros
pects for future investigation. 

Life History Studies 

Life history studies on Frankliniella tritici (Fitch) have been 
continued. Life history studies of two other species, Frankliniella 
fusca (ILnds) and Thrips tabaci (Lind.) were begun about May 1 
and have been continued at the same time and under the same condi-
t10^ as F. iritici. The three species under observation range in 
prolificacy as follows: F. fusca first, T. tabaci second, and F. tritici 
t lird. fables 18 and 19 give comparative figures of the prolificacy, 
longevity, and life cycle of the three species. 

I1} this work 26 generations of F. tritici have been run with the 
following results: Incubation period, 3.26 days; first larval, 2.23 days; 
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Table 18.—A Comparison of the Prolificacy, Longevity, and Total Life 
Cycle of F. fusca, F. tritici, and T. tabaci, Run at the Same Time 
and under Identical Conditions 

Frankliniella 
fusca 

Frankliniella 
tritici 

Thrips 
tabaci 

Longevity in days of the adult female-
Average number of eggs per female— 
Total life cycle in days 
Number of completed cases 

29.08 
55.50 
18.50 

493 

21.42 
41.25 
15.01 

470 

18.33 
44.25 
16.30 

401 

Table 19.—A Comparison in Days of the Duration of the Different Instars 
in the Life Cycle of F. fusca, F. tritici, and T. tabaci, run under 
Identical Conditions at the Same Time 

Incubation 1st larval 2nd larval 

Ave.) Max. Min. Ave. Max. Min, Ave. Max. Min. 

F. fusca — 
F. tritici 
T. tabaci — 

6.71 
3.32 
4.56 

10 
8 
9 

3 
2 
2 

2.28 
2.04 

| 2.03 

5 
5 

1 4 

[ 1 
1 

| 1 

3.54 | 
2.36 | 
2.80 

8 
7 
6 

1.0 
.5 

| 1.0 

Prepupa Pupa Developmental 

Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. 

F. fusca — 
F. tritici — 
T. tabaci — 

1.11 
1.07 
1.13 

3 
4 
4 

1.0 
1 -5 
| 1.0 

2.63 | 
2.35 
2.73 

6 
6 
5 

1 
1 
1 

15.91 
11.03 
13.21 

23 
1 21 

19 

8 
8 

10 

Preoviposition Total 
life 

cycle 

No. 
com
pleted 
cases Ave. Max. Min. 

Total 
life 

cycle 

No. 
com
pleted 
cases 

F. fusca 2.59 5 2 | 18.50 493 
F. tritici _ 3.98 7 1 | 15.01 470 
T. tabaci 3.09 5 1 | 16.30 401 

second larval, 2.92 days; prepupa, 1.16 days; pnpa, 2.43 days; total 
developmental period, 11.97 days. Two thousand six hundred and 
twelve eases were completed through the adult stage. 

The above mentioned are the three species of thrips occurring in 
South Carolina that are of significant economic importance. Each of 
these species normally occurs on seedling cotton in destructive num
bers and they are no doubt responsible for a very large percentage of 
the thrips damage. 

Host plant and distributional studies have been continued. 
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ORIENTAL FRUIT MOTH 
(W. C. Nettles) 

Work on the fruit moth, Laspeyresia molesta Busck, has been 
confined largely to a study of its biology with special attention to 
factors influencing its abundance. Considerably more damage was 
experienced than during the seasons of 1930 and 1931. In the College 
orchards Macro cent rus ancylivorus Boh., an introduced parasite of the 
fruit moth, was absent as a controlling factor during 1932. Work on 
this pest of f ruits will be discussed by stages beginning with the egg. 

Egg 

A small wasp-like insect, Trichogramma minutum, which attacks 
the egg of the fruit moth is perhaps the most important enemy of this 
pest native to South Carolina. Its abundance in the College orchard 
was determined by allowing the fruit moth to lay its eggs on leaves 
which were later exposed in the orchard for a period of two days, 
the leaves were then brought into the insectary and the parasites 
reared from the eggs. A total of 1,020 eggs was exposed during the 
period July 7 to July 23, 1932; and 227, or 22.3 per cent, were 
parasitized. 

Dui'ing ^le summer preliminary work necessary to mass produc
tion ot this parasite for experimental liberations was begun. 

Larva 

Parasitism of twig-infesting larvae has been but a fraction of that 
found during the 1931 season. It will be remembered that a larval 
pai asite, Macrocentrus ancylivorus, was released in the College or
chard during 1930, but none during 1931 nor 1932. During 1931 
A "). Per cent of the twig-infesting larvae were destroyed largely by 

if had passed successfully the 
winter o 1930-1931 Only one locality has been found in South Caro-
l'cm YqS6 W^f parasite successfully passed the winter of 
1931-1932; namely, Dillard s orchard at Greer. 

? j^ '5' ̂  ? (d V" Bureau of Entomology has co
operated wit li the South Carolina Experiment Station in the further 
ttl,2Sew! parasites during 1932. Twelve colonies were released in 
commercial orchards m Greenville and Spartanburg counties. 
mnth V°°T lS  deh™hiS' an occasional larval parasite of the fruit 
moth, has been reared from the ragweed borer (also a host of 
Macrocentrus ancylivorus in New Jersey). 

Cocoon 

enr Ajfl 7aC WCre ,all0Wed t0 sPin ,Ileir m strips of 
1 V PaPf about ono-half inch wide during the fall of 1931 

and placed in the compartments of the cages shown in Figure 20 
Daily emergence of moths was noted during the spring. These studies 
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FIG. 20. Construction and location of cages used in hibernation studies of 
the codling moth and the oriental fruit moth. 

revealed the fact that the fruit moth was able to survive the winter 
(1931-1932) in surprisingly large numbers. Sixty-eight and one-tenth 
per cent of 276 larvae which developed in peach and 61.2 per cent of 
116 larvae which developed in apple survived the winter. 

Contrary to what one would expect, the survival on the north 
side of the cages was considerably higher than on the south side, 85.4 
per cent on the north side and only 32.9 per cent on the south side. 

These survival studies show the need for research on artificial 
control measures aimed at reducing the number of over-wintering 
larvae. Efforts during the coming winter will be made towards find
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ing an effective spray material to be applied against the hibernating 
larvae on the dormant tree. 

Studies of parasites which attack the larvae in the cocoon have 
revealed only one species in South Carolina and it is of slight im
portance as a factor limiting the abundance of the pest. 

Tree banding for collecting over-wintering larvae in cocoons on 
late-ripening varieties of peaches offers a means of reducing the num
bers of the pest. On account of the high survival potentialities of the 
fruit moth and the fact that most of the larvae caught under bands 
overwinter, it seems that the number of larvae under the bands is 
more significant than the mere number of larvae caught would indi
cate. As many as 151 larvae were caught under a single band in the 
Clemson College orchards during the fall of 1931, and most of them 
overwintered. Catches being recorded during 1932 seem to be fully as 
promising. 

Pupa 

Our studies indicate that considerable importance must be at
tached to the role of pupal parasites as a factor limiting the abund
ance of the I ruit moth in South Carolina. During 1932 pupae have 
been collected from bands and from cocoons on peach fruit. Thirty-
two and two-tenths per cent of 102 pupae collected from cocoons on 
peaches were parasitized during late July and early August by 
native parasites which have adapted themselves to the fruit moth. 
Several distinct species have been reared from the fruit moth pupa 
and will be submitted to specialists in the U. S. Bureau of Entomology 
for determination. 

Moth 

Attention has been given to factors influencing the activities of 
e moth, particularly egg deposition and flight. Insectary studies 

a\ e shown that no eggs are laid when sunset temperatures lower 
an )0 1. exist,; that egg laying is gradually accelerated as the tem

perature increases from 60°F.; that optimum conditions for egg lay
ing aie found between 75°F. and 85°F.; that egg laying is materially 
reduced at temperatures in excess of 85°F. at sunset. For further in
formation the reader is referred to an article by the writer in the 

Journal of Economic Entomology," Vol. 25, No. 4, page 799. 

Life History Studies 

fruit*1 U tt,eS °L thi! lif<p hTSt°iJ Lduring 1931 revealed five broods of the fruit moth Adults of the fifth bro od emerged but no sixth brood eggs were laid. 
1Q^f,Tj:mad%hTJ°favariation 'n history during 
1932 from that recorded during 1930 and 1931 when eggs which de
veloped into over-wintering larvae were first laid on August 15 and 
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16 re spectively. During 1932 eggs wliich developed into over-winter
ing larvae were laid as early as August 1. It seems likely that this 
situation would tend to increase the number of larvae to develop and 
hibernate. 

CODLING MOTH STUDIES 
(W. C. Nettles) 

Orchard spray tests with spreaders and stickers for lead arsenate 
in codling moth control were carried out in the Clemson College or
chards with the cooperation of the Horticultural Division. In the 
block of D elicious apple trees selected the fruit was small; consequent
ly, infestation was high. Delayed warm weather and rain in the 
spring prolonged blooming and necessitated the omission of the calyx 
and second cover sprays for the first brood of worms. No spreader or 
sticker was applied to the first or third brood sprays. Three ounces 
of fish oil was applied to each pound of solid material to one group of 
trees, and two pounds of calcium casemate ("Cayso") to 200 gallons 
of s pray was applied to another group of trees in the two second 
brood sprays. Apparently no advantage was secured from the use of 
either spreader or stickers during the 1932 season. However, further 
trials will be necessary before definite conclusions can be drawn. 

Life history studies on the codling moth have been continued this 
year for the purpose of timing the experimental sprays. 

Results of tests carried out in burying larvae and pupae at vari
ous depths are presented in Table 20. The practical significance of 
these results lies in the fact that some orchardists in South Carolina 
cultivate during the fall, winter, or spring. From the standpoint of 
codling moth control alone it seems that the best time for cultivating 
would be in the spring just before blooming, when the greatest num
bers of the pest are in the pupal stage. It should be borne in mind 
that comparatively few codling moth larvae over-winter away from 
the apple trees. 

None of the individuals buried as pupae were able to come to the 
surface even through an inch of soil. Under five inches of soil 7.9 

Table 20.—Results of Burying Larvae and Pupae under Varying Depths of 
Soil 

Larvae Soil Pupae 

No. 
larvae 

No. 
emerged 

Per cent 
emergence 

depth 
Inches 

No. 
pupae 

No. 
emerged 

Per cent 
emergence 

37 
37 
38 
38 

22 
9 
6 
3 

59.5 
1 24.3 

15.8 
7.9 

0 
1 1 

3 
5 

43 
43 
43 
43 

33 
0 
0 
0 

76.7 
0 
0 
0 
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per cent of the larvae were able to crawl to the surface, and pupate 
and transform. 

GIANT ROOT BORERS 
(W. C. Nettles) 

Progress has been made in rearing and poisoning the giant apple 
root borer. Work reported here is preliminary and indicative of the 
need and trend for future investigation on this problem. 

Adults of the borers were first reared this year using a different 
technique from that employed previously. The two species of borers 
reared from apple roots, Prionus imbricornis (Linn.) and Archodontes 
melanopus (Linn.) were identified by Mr. W. S. Fisher of the taxo-
nomic staff of the U. S. Bureau of Entomology. 

Borers are being reared from the roots of forest trees in the hope 
that something of practical application will be ascertained in the 
matter of host relationships. Prionus laticollis was reared from roots 
of a white oak. No species common to both hosts (apple and forest 
trees) has as yet been reared by the writer, and until a larger amount 
of data is obtained definite conclusions regarding infestation of apple 
roots from forest trees cannot be drawn. In the meantime the tenta
tive recommendation made in this report during 1929 is still in effect; 
namely, to refrain from planting apple trees on cut-over land for a 
period of at least three years. 

Pupation by both of the species takes place in the soil in a cell, as 
observed during 1932. 

An interesting observation was made during 1932 when numerous 
adults ot 1 rionus imbricornis were attracted to a trap light operated 
in the cut-over ground behind the insectary by Mr. 0. L. Cartwright 
of this division. Eleven adults were trapped on the night of June 10, 
which is more than were trapped over the rest of the entire season. 

I at adichlorobenze ne has given some promise as a soil fumigant in 
the destruction of la rvae in soil. 

MEXICAN BEAN BEETLE 
(F. Sherman) 

Investigations over several years have given much data regard
ing the life-history of the Mexican bean beetle in this state, and our 
studies are now largely concerned with spread, hibernation, and con-

0l-o ,, • • ' p;fw|M 
Spread. This insect has become a regular and serious pest 

iroughout most of the state, but its eastward spread has been 
greatly retarded since it reached the coastal region. It is not yet 
known to lie established in the counties of Charleston, Beaufort, and 
aspcr, and apparently it is absent from parts of the adjoining coun

ties to the west of these. In 1931 it made only very little new spread, 
and at this writing no new spread is known for 1932. 
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FIG. 21.—Mexican bean beetle emergence from hibernation at demson 
College 1932. Cumulative per cent emergence scale at right. 
Actual emergence scale at left. Vertical bars represent all active 
individuals, both new emergence (below connected circles) an 
urevious emergence active on same day (above circles). One 
hundred per cent emergence equals 30 per cent survival of beetles 
placed in cages in October, 1931. 

Hibernation.—Figure 21 shows the record of emergence of 
adults from hibernation in our cages m the spring of 193... It w 
be noted that there were two "peaks" of emergence, OM^n ie 
latter Dart of May the other about two weeks later m early June. 
An unusually £ percentage (30.3 per cent) of the beetles placed 
in the cages in the fall of 1931 emerged in the spring of 1932, this 
probably because of the unusually mild winter. 

Control—Previous investigations have indicated magnesium 
arsenate as the most desirable form of poison for control of bis 
pest. Control experiments of 1 932 have had to do chiefly with t 
material. It w a s  used as a liquid spray in varying dilutions with 
water, and as a dust in varying dilutions with dust lime. These 
tests proved the material to be highly toxic to the insects and at the 
same time to have very little or no injurious effect on the p an s, 
hence when any safe standard formula is given, the farmer would 
not be in difficulty if he should happen to use it considerably 
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stronger or considerably weaker than the directions might specify. 
In some tests pure magnesium arsenate dust, not mixed with any
thing, was used and it did not injure the plants, while giving a 100 
per cent kill of the adult beetles and as high as 96 per cent kill of 
the larvae. On the other extreme in a test begun August 10, 1932, 
it was used as weak as one pound of magnesium arsenate to eight 
pounds of lime and yet secured as high as 88 per cent kill of the 
larvae. The very presence of a dust, even if not poisonous, seemed 
very objectionable to the insects; thus in a test begun August 19, 
1932, hydrated lime (dust) was used alone without poison where
upon 44 per cent of the larvae on the dusted plants perished, 
whereas on the untreated plants alongside only 12 per cent perished, 
indicating a clear control of 32 per cent by mere lime-dust alone. 

Somewhat similar tests were made with liquid spray but experi
ence indicated the dust treatments to be preferable. 

TOMATO FRUIT WORM 
(F. Sherman) 

I he tomato fruit worm has usually spoiled three to seven per 
cent of our tomatoes, though the grower is prone to think that the 
loss is greater than this. 

During the several years that our tests on the control of this in
sect have been in progress we have had best average results from 
the liquid poisoned Bordeaux spray. The rows given this treatment 
have always matured a larger number of sound fruits and have had 
a lower percentage of wormy fruits than those given the other 
treatments, although it is to be admitted that the treatments do not 
seem to have reduced the rotting of the fruits. The plants under 
this treatment remain green somewhat later into the season and 
i oqo yield °ne °r tw° Pic.kings .after the others have finished. During 
193^, the row treated with poisoned Bordeaux spray yielded fruits 
m comparison with its check (untreated) row alongside, as follows: 

Sound Wormy Rot Total 
Poisoned Bordeaux spray 486 9 60 555 
Check,—No treatment 314 29 73 416 

This indicates that about two-thirds of the worminess of fruits 
was prevented by the spray, and somewhat similar results have been 
had throughout the several years that these tests have been in 
progress. 

Again, as in previous years, we have found damaging the 
tomato fruits worms which are not the usual tomato fruit worms. 
Indeed, we are convinced that a number of sp ecies of the usual "cut-
woim gioup ( o d amage of this sort, although rearings of the larvae 
thus detected have not been made. 

Satisfactory control of this pest is not easy,—the beneficial 
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effects of our spraying or dusting treatments on tomatoes have 
never been spectacular, but the actual counts of sound and wormy 
fruits over a period of several' years indicate that well over half of 
the worminess can be prevented. The profitableness of the treat
ments will depend upon whether or not the fruit worms are present 
in sufficient number to do any considerable damage. 

In recording data a fruit has been counted as "wormy only 
when it has evidently been prevented from being a marketable fruit 
by worm injury. If all those which show blemish or small eaten 
holes which often heal and do not spoil the fruit had been desig
nated as wormy, the figures on worminess would be much larger. 

FAUNAL SURVEY 
(F. Sherman) 

Our faunal survey undertakes to place on record all the species 
of insects and other animals ascertained to inhabit the state, with 
some indication of their range, seasonal activities, etc. As insects 
far outnumber all other animals, this is chiefly an entomological un
dertaking. , , -i „ o-ion 

A year ago we reported (September 22, 1931) a total of 3,lit 
species of insects on record for South Carolina. It is now m order 
to report that at present (September 13, 1932) we have 3,698 species 
on record, having added 569 species to our lists since the last report. 

RESEARCH IN HOME ECONOMICS 

The lines of investigation undertaken by the Division of Home 
Economics during the fiscal year 1931-1932 were determined upon m 
order to furnish reliable information concerning conditions about 
which no authoritative data were available. Even more than usual 
care was exercised in the selection of the project subjects since the 
urgencies of the unusual economic situation increased the obligation 
of the division to the homes of the rural residents of the state. The 
questions selected for study are believed to have vital bearings on 
the social, educational, economic, and health conditions m South 
Carolina. They deal with matters m which interest has been ex
pressed by professional people and laymen m various sections of the 
state. The investigations were undertaken, then, in response to in
terest manifested, and because of the knowledge that construe IV 
measures planned to meet recognized needs must c open or a 
quacy on facts gathered in thorough and recent investigations. 

THE LIBRARIES OF SOUTH CAROLINA 
(Mary E. Frayser) 

The study of the libraries of South Carolina was undertaken in 
or d e r  to f u r n i s h  exact information concerning the public libraries 
and the public school libraries of the state. Its ultimate purpose w as 
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to stimulate interest in better book provision for all the people and! 

to show how "The best reading for the greatest number at the least 
cost" may be obtained. Such a study has been made during the 
current year and its findings will be reported as a bulletin of the 
Experiment Station. 

The study reports the type and extent of service of all book 
collections which serve the public in this state, and it institutes a 
comparison between library conditions in the various counties of 
South Carolina, and a similar comparison of state-wide library con
ditions with conditions reported for the -libraries in other states. 
Data have been gathered and analyzed also concerning county and' 
state supported library activities; laws providing for the organiza
tion of libraries; the amount and type of library support; and the 
school library situation in South Carolina and other states. 

The investigation reveals inequalities of library service to rural 
and urban residents of South Carolina. Approximately 94 per cent 
oi our urban people have some type of book s ervice though it is not 
always adequate, while only 24 per cent approximately of the rural 
population have access to libraries. 

1 he number of public schools without libraries was found to be 
relatively high; but the real inadequacy tvas revealed by the low 
per capita book provision and the low expenditure for books per 
pupil. 

It A\ as noted that the lack of books suited to age and grade was 
greater in rural than in urban schools. School authorities instance 
1 is ack as one reason why the average grade-for-age attainment of 
rural school children is not equal to that of city children. 

^'?le investi&ation leads to the conclusion that the need for 
libraries was never greater than today because of the shortened 
working day, unemployment, and the growing desire of adults to 
keep abreast of progress. It has been estimated that there are five 
adults pursuing educational studies to every candidate for a college 
degree in the United States. These adults and others who are read-
ers with a less serious purpose look to the free public library to meet 
their book needs. 

AN ECONOMIC STUDY OF FOOD CONSUMPTION O F  F A R M  
FAMILIES IN THE SOUTH CAROLINA PIEDMONT 

(Ada M. Moser) 

authnritntiv ^ Jecently 'ias there been so much need as now for 
authoritative information on the nutritional problems of the people 
bv HL» Teys 0f the'00d habits children previously made 
(iLntiHtivoIt ^.C0n0f!cs division suggested the desirability of 
the , f" t'CS fTl3I food consumption with emphasis upon 
lor the family S Cd m Pr0Viding an adeiiuate f»od supply 
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Beginning in January, 1932, records of the weighed quantities 
of the various foods consumed by typical Piedmont farm families 
over the period of a week in two different seasons of the year have 
been collected. In addition to the food records housewives are also 
keeping records of the time spent by members of the household in 
the activities immediately connected with the final stages of food 
production. The data have not yet been analyzed; field work will 
not be finished before December, 1932. 

The analysis of the records will provide information for the 
Piedmont section of the state on the following points: 

1. The foods composing an adequate diet at reasonable cost in 
the different seasons of t he year. 

2. In what respects farm family diets are most apt to* fall 
short of nutritional needs. 

3. The direct time and money costs of an adequate diet for 
families of varying size and composition. 

4. The proportion of the money value of the diet which can 
well be provided directly by the farm itself. 
AN INCOME, SAVINGS, AND INVESTMENT AND EXPENDITURE 

STUDY OF FARM FAMILIES IN SIX COUNTIES OF 
SOUTH CAROLINA 

(Mary E. Frayser) 

A study of the amount and use of income available for farm 
family needs for one year was undertaken in January, 1932. Hie 
study is being made through the cooperative effort of the home 
demonstration workers and this division. Schedules were prepared 
by the United States Bureau of Home Economics on which the farm 
women should record the desired information. The home demonstra
tion club members in six counties were asked to undertake keeping 
exact account of sources and amount of income for family use, sa\-
ings and investments, and expenditures by every member of the 
family for food, clothing, education, recreation, benevolences, and 
operating expense of home and of automobile for usage other t ran 
that of business of the farm. < 

Forms were prepared for listing the kind, amount, and va ue o 
products furnished by the farm for home use or used in exchange 
for commodities needed in the home, or as payment for domestic or 
yard service, or given away. The produce is being valued at e 
current price at the nearest store or market. 

The study was undertaken in order to measure the adequacy ot 
rural family income and living and to determine the relation of the 
following factors to adequacy : p 

1. The present income pattern of the family, the sources from 
which it comes, and its variations in the different months of the 
year. 
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2. The present savings pattern of the family, as shown by the 
proportion of the income saved and the character of the investments 
made. 

3. The methods used by the family in planning expenditures 
and making payments. 

4. The economic history of t he family in respect to the accumu
lation of property, and the occurrence of losses and unusual ex
penditures. 

5. The size and composition of the family. 
6. The quantity and character of the living furnished by the 

farm. 
The women willing to cooperate by keeping accounts for one 

year .were found by the county home demonstration agents in An
derson, Calhoun, Cherokee, Clarendon, Fairfield, and Lexington 
counties, and visited in their homes by the home economist. The 
year for the last county ends March 31, 1933; therefore only a 
progress report can be submitted at this writing. 

A STUDY OF THE ATTITUDE OF HIGH SCHOOL SENIORS 
TOWARD FARMING AND LIFE ON THE FARM 

(Mary E. Frayser) 

Since the attitude of young people to farming and life on the 
farm will be an influential factor in determining the number who 
elect to live and work in the country, information concerning the 
reaction of youth to the occupation of farming and to life on the 
farm was sought. A questionnaire was sent to high school seniors of 
both sexes in April, 1932, which they were asked to fill out independ
ently. The information desired was given by 1,047 seniors from 
high schools in 17 counties of the state. Among the questions asked 
were: What courses would you like for the high school to offer to 
fit you for farm life which it does not offer? What do you expect to 
do after graduating from high school? Is what you expect to do 
exactly the thing you would like to do? If not, what would you like 
to do? Would you like to make your home on the farm? Why? 
Name some things which make farming or rural life in general un
attractive l.o yo u? Name some things which make farming or rural 
ife in general appeal to you? If you continue to live on the farm, 

what conveniences would you expect to have for farm and hopie? 
What, in your opinion, is the reason for so many of our young peo
ple leaving the farm? 

It v as agi eed that the answers should be treated as confidential 
and the students were asked to state frankly their ideas and 
opinions It is believed that their replies will furnish suggestions 
IOI modification of high school curricula and be of especial value as 
indicating the vocations considered desirable by high school seniors. 

The tabulation of the data is in process. It would be premature 
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to attempt to state conclusions at this time, save one inference, i. e., 
that the subjects of the study need vocational information and 
guidance in order to make intelligent choice of vocations. 

EXPERIMENTS WITH FRUIT AND VEGETABLES 

Considerable progress has been made during the past year in all 
of th e horticultural projects. Definite recommendations can now be 
made as to apple pollenizers in commercial apple orchards. Work 
in the lima bean project shows that the conditions causing low pro
duction are mostly climatic and hence beyond the power of the 
grower to change except insofar as varieties can be adapted to 
climatic conditions. 

The past season has shown that when proper methods are used 
some adverse climatic conditions can be, at least to some extent, 
overcome. The 1932 peach crop is a good illustration. During the 
season of 1931 peach trees in this section of the state produced a 
very heavy crop of fruit under very dry weather conditions. An 
unusually warm winter followed and many varieties of peaches, in
cluding the Elberta, began blooming the last few days in February. 
During the first part of March a severe cold spell occurred which 
killed all open peach flowers and many fruit buds. 

All peach orchards that had been properly managed m 1931 
produced normal wood growth, and a normal crop of fruit buds had 
a sufficient number of live fruit buds left after the low temperatuies 
in March to produce at least a fair crop of fruit. The Experiment 
Station peach orchard produced very nearly a normal crop of fruit. 

Those interested in horticultural crops should visit the oichards, 
vineyards, and vegetable plantings at Clemson College and at the 
Sandhill Experiment Station. Peach enthusiasts can see 100 differ-
ent varieties of peaches, those interested in grapes can inspect near
ly as many varieties of grapes, and apple men can examine 37 varie
ties of apples that have now reached bearing age at Clemson Col
lege. Our various plots and varietal plantings of other fruits as we 1 
as vegetables can also be informative to many people. At the Sand
hill station asparagus, peach, and grape growers especially will be 
interested in the plantings and in the work being done with those 
crops. 

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

Studies of the specific influence of the pollen and female parent 
on the set of f ruit was continued in 1932. 

The pollen of the Ben Davis variety apparently carried unusual 
potency and vigor in that it is consistently more effective in setting 
fruit, particularly under adverse conditions, than any of the other 
varieties tested. Early Harvest, Yates, Golden Delicious, Delicious, 
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Grimes, and Jonathan varieties may be classified as consistently 
effective pollinators for certain varieties. 

All varieties of apples usually shed 95 to 98 per cent of their 
fruit some time between blossoming and harvest. When a tree in 
full bloom retains three to five per cent of its fruits until harvest, a 
normal crop is assured. Varieties differ decidedly in the time their 
fruits are shed. The Delicious variety sheds 90 per cent or more of 
its fruits a few days after the petals fall. Even when effective 
pollen was applied most of its ultimate "drops" were shed at this 
time. This indicates the failure of the pollen to effect fertilization 
and the stimulation of growth associated with it, and suggests that 
the nutritional condition of the tree or the physiological function of 
the pistil may fail to stimulate pollen tube growth. An attempt 
will be made to determine the cause of this behavior by morpho
logical studies of pollen tube growth and the condition of the 
embryo sac. Material has been collected for these studies. The 
time of dropping of the fruits in the Winesap group and a study of 
the embryo and seed development indicate clearly that incomplete 
fertilization and lack of normal embryo development is associated 
with shedding of f ruit after swelling occurs in these varieties. The 
fruits of Ben Davis, Early Harvest, Yates, and Golden Delicious, 
which incidentally are partially self-fruitful, cling more persistently, 
when destined to drop, than do the fruits of other varieties. This 
character is decidedly more pronounced in the Ben Davis variety, 
the fruits of which often cling for some time after they are dead. 
Several apples of the Ben Davis and Early Harvest varieties have 
been found at harvest with no seed. 

The Black Twig has exhibited some unusual abnormalities. It 
does not set a normal crop of fruit consistently with any pollen 
under test, and it has several morphological abnormalities which are 
associated with its failure to set fruit. This variety although 
relatively unimportant in South Carolina, partly because of its 
weaknesses, offers a very promising field for morphological studies. 

FACTORS INFLUENCING THE FRUITING OF FORDHOOK LIMA 
BEANS 

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

During the past two or three years, considerable work has been 
done in an effort to determine the causes of unfruitfulness of the 
Fordhook bush lima bean. In this work, Tait's Prolific and Wood's 
Prolific varieties of bush limas have been studied along with the 
Fordhook. The first two varieties are of the small-seeded type which 
usually produces fair to good crops in South Carolina, while the 
Fordhook is a large-seeded or "potato" lima which, although it 
produces good vines and blooms profusely, usually bears so few 
pods that its planting is unprofitable. 
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The effects of fertilization, spacing, and irrigation upon the 
fruitfulness of the Fordhook have been studied, and while the plants 
make some response to variations in these practices, the responses 
do not seem to be sufficiently great to be of much piactical impoit 

anC6piant selection has been carried on with the hope of developing 
a strain which would be superior to those now available. Two 
difficulties have prevented much progress along this line. One is 
the failure under the prevailing conditions to locate plants su 1-

ciently outstanding as to yield to make their selection worth whi e. 
The other is the problem of securing good, viable, disease-tree seed 
from the plants or strains selected. The beans often germinate 
within the pods before they can be harvested, and it has been im
possible to keep the plants free from disease. _ _ 

During the past season, a study of the flowers, pollen, and other 
plant characters has been made; also, the beans have been grown 
under varying conditions to determine if production is affected by 
temperature, humidity, and light. ^ ^ Q v 

Plantings of beans were made at Charleston, at the Sandhill Ex
periment Station, at Clemson College, and near Highlands, Nort 
Carolina, at an elevation of about 3,350 feet. At Clemson College 
some of the plants were grown in cages covered with thin mus 
which afforded partial shade. The results of these plantings are 

S1|°"aV Oie^andtiill station the Fordhook outyielded Wood's Fro-

Table 21 —Yields of Fordhook and Wood's Prolific Bush Lima Beans at 
the Sandhill Station, at Clemson College, and at Highlands, 
N. C. 

Variety 
Date of 
planting 

Date of 
harvest 

No. 
plants 

Total 
yield 
green 
beans, 
grams 

Yield 
per 

plant, 
grams 

Sandhill Station 
Fordhook 
Wood's Prolific 

Clemson College 
Fordhook 
Wood's Prolific 

Highlands 
Fordhook 
•Wood's Prolific 

Apr. 5 
Apr. 5 

Apr. 27 
Apr. 27 

June 15 
June 15 

July 18 
July 15 

Sept. 2 
Sept. 2 

275 ! 20285 
150 | 9060 

1 
105 | 1380 
161 | 12685 

1 
120 | 12151 
120 | 13505 

73.8 
60.4 

12.0 
78.8 

101.3 
112.5 Fordhook --- £ • 2 12Q | 13S0S | 112.s 

•Wood s Prolific — ' 1 

•When picked^W^half of the pods of this variety were mature 
(dry) The green weight of these pods was estimated on the bas,s of the 
weight of the pods which were actually green at pick.ng t.me. 
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jific. This may be ascribed to the greater number of rainy days, the 
lower temperatures, and other favorable conditions prevailing at 
that elevation. 

The plants at Clemson College were subjected to the full effects 
of the hottest part of the summer and the yield of Fordhook was 
much reduced. Wood's Prolific made a satisfactory yield at all the 
stations. 

. Clemson College the increase in both the number and the 
weight of pods from the shaded plants was very marked. The 
better quality and general appearance of the beans from the shaded 
plants were also quite striking. 

Piants just outside and next to the cage, on the east and west 
sides shaded only in the morning or afternoon, were apparently 
benefitted as much as those shaded through the entire period How
ever the reduction in yield coincident with the distance of the 
plants from the cages emphasizes either the benefits of shading or a 
reduction in the prevailing winds. 

Table 22 shows the relation of climatic factors during blossom-
mg period to the yield of Fordhook lima beans. 

The average temperature inside the cage is two degrees lower 
and the relative humidity in the cage is five degrees higher. 

Table 22. Climatic Factors during Blossoming Period Associated with 
Yield of Fordhook Lima Beans 

(U. S. Weather Bureau Records) 

Blooming Period May 18 
June 14 

June 17 
July 15 

Aug. 6 
Sept. 2 *Clemson 

Station Columbia Clemson Highlands 

*Clemson 

Elevation, feet 
No. rainy days 
Total rainfall inches __ 
Av. max. temp. _ 
Av. min. temp. _ 
Av. temp. 
Relative ) 8 a. m. 
Humidity) 8 p. m. 
Av. rel. humidity 
Yield pods per plant 

351 
16-T-3 

5.69 
80 
63 
71.5 
80.5 
62. 
70.3 

850 
5-T-3 
2.35 

91.4 
65.8 
79.7 
80 
62. 
66 
? 7 

3350 
10-T-2 

3.40 
80.6 
60.6 
70.6 

(80 
t(7l 

(75.5 

Shade Outside 
** ** 

85 87 
81 80 
65 62 
71 66 

Wt. grams—green 
beans per plant | 73.8 12 

y.9 

101.3 

6. 2.7 

54. 12 

**Wet and drv h, IhT" g bloominS Period, 
hygrothermograph reading3^0™1^ scveral degrees higher than standa 

eieva,!°- °£ 22ss-
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High yields were associated with more rainy days, lower tem
peratures, and higher relative humidity. 

A comparison of the yields of five varieties of limas at Clemson 
during the summer of 1932 is shown below. 

Yield 
Variety No. plants (grams) 

Fordhook 100 1200 
Wood's Prolific 100 7880 
Old Florida 100 3880 
Tait's Prolific 100 4276 
Early Wilson _. 100 700 

These beans were planted April 27, 1932, and when up, the 
plants were thinned to stand 7 to 8 inches in the rows, which were 
2| feet apart. 

Wood's Prolific and Tait's Prolific are shown to be much 
superior to the other varieties as far as yield is concerned. 

In addition to the field work considerable laboratory work has 
been done on this project. Several hundred blossoms of each of the 
Fordhook, Wood's Prolific, and Tait's Prolific •varieties were studied 
to determine the climatic factors associated with the function of the 
floral parts and to determine the influence of pollination and fertili
zation on the yield of beans. 

Considerable differences were noted in the time and manner o± 
function of the floral parts of the Fordhook variety as compaied 
with the Tait's Prolific and Wood's Prolific varieties. 

The pollen of all varieties studied is liberated from the anthers 
during the time the blossom is opening. In the blossoms of t t 
Wood's Prolific and Tait's Prolific varieties, pollen germination 
usually takes place during the night following the first day the 
flower is open. By the end of the second day embryo development 
3^ cis s t&rtcd 

Under the summer field conditions at Clemson College the 
pollen of the Fordhook variety very seldom germinates until the 
night following the second day the flower is open, and many 
blossoms drop before the pollen germinates^ In the few pods which 
cling, fewer embryos per pod were found. Embryo development die 
not take place until after the third day and usually not until after 

^ fUnder Conditions of higher relative humidity, that is under 
shade where there was less transpiration during moist cloudy 
weather, and during cool nights the pollen germination embryo de
velopment, and shedding of the corollas, of tie or oo varicy 
takes place about one day sooner than under warm dry conditions. 
Under moist conditions the function of the flower parts of the ord-
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hook variety and the subsequent setting of its pods approaches the 
usual behavior of the Wood's and Tait's Prolific varieties in this re
spect. 

Observations clearly indicate that moist conditions within the 
blossom, associated with the massing and germination of the pollen, 
are usually less evident in the Fordhook variety. There is some evi
dence that temperature promotes an elongation of the pistil of the 
Fordhook variety, causing it to protrude from the corolla tube, thus 
hindering the spreading of pollen to the stigmas in masses, and re
ducing pollen germination. Further studies will be made along this 
line. 

Results of the work on this project strongly suggest that rela
tive humidity is the important factor associated with the fruiting of 
the Fordhook lima bean in South Carolina, but leave in doubt the 
specific influence of temperature and light and morphological ab
normalities. 
EFFECT OF VARIABILITY OF CERTAIN SEEDLINGS WHEN 

USED AS STOCKS FOR PEACHES 
(A. M. Musser) 

Iii November, 1930, over 10,000 seeds of wild and of five culti
vated varieties of peach were planted. From these seeds nearly 
7,000 budded trees were grown in 1931. Plantings of these seeds 
were made at three different locations and the plots of each class 
replicated many times. Before planting each variety of seed was 
placed in different classes on the basis of weight. All seedlings were 
budded between June 20 and 26. At intervals measurements of both 
diameter and length were taken of the seedlings and the budded 
trees. Additional data of various kinds were also obtained. 

Some of the data obtained show that there are greater differ
ences in size of budded trees from the same class of s eed of different 
varieties than from different classes of seed of the same variety. The 
standard deviation is very high for almost all classes. 

Five hundred trees from the most important classes of seed 
have been planted for further observation and measurement. 
INVESTIGATIONS OF FACTORS INFLUENCING GRAPE PRO

DUCTION IN SOUTH CAROLINA 
(L. E. Scott) 

Experimental work with grapes is in progress at the Sandhill 
Experiment Station m cooperation with the Bureau of Plant Indus
try, United States Department of Agriculture. Results of these ex
periments will be applicable not only to the Sandhill section of 
South Carolina but also to like areas in adjoining states. The chief 
problems to be investigated include (a) testing of root stocks most 
suitable for production of grape varieties in that district; (b) 
studies of the physiological factors influencing grape production; 
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(c) soil management studies in vineyards; (d) pruning and train
ing experiments; and (e) testing of varieties. 

Three years ago a number of vines of phylloxera resistant 
species were planted. These vines have made vigorous growth and 
furnish a large number of c uttings for use as stocks for both Ameri
can and European varieties. Each year more varieties have been 
added and the past year vines of 20 stock varieties and 32 table 
grape varieties were added. All have made good growth the past 
season. 

The propagation work started in 1931 has been continued and 
more than 1,000 bench grafts of both American and European varie
ties on a number of different stocks were made, and those of the 
previous year planted in the vineyard. For the older plantings, 
permanent trellises were constructed the past winter. 

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

Yield records for a period of eight years of fertilizer and 
spacing work with asparagus at Clemson College have been obtained. 
The asparagus plots are located on a sandy river bottom soil which 
is probably more fertile than many soils used for growing this crop 
in South Carolina. 

Applications of one ton per acre of a 5-7-5 (NPK) fertilizer still 
produces more profitable yields than one-half ton or than one and 
one-half tons per acre. Yields are reduced when either nitrogen, 
phosphoric acid, or potash is omitted. Lack of potash causes great
est decrease in yield, lack of nitrogen next, and lack of phosphoric 
acid the smallest decrease. The plot which has had no application 
of fertilizer has consistently produced the smallest yields. 

Spacing tests again show that the greater the distance between 
rows (plants set the same distance, two feet, apart in all rows) the 
smaller the yield. Although as this test progresses the differences 
of average yield per acre are decreasing, especially between tin 
three-, four-, and five-foot spacings. Plots having rows tbiee feet 
and four feet apart can now be cultivated only by hand after the 
cutting season and are rather difficult to cultivate with a one-horse 
cultivator during the cutting season. Rows eight feet apart seem to 
be a waste of land since the average yield from this spacing is much 
lower than from the six-foot spacing. So far these tests show that 
when yields and cost of cultivation are considered over a period of 
years (eight years in this case) distances of five or six feet between 
rows are the most profitable of the spacings testec 

The average yield of the asparagus fertilizer plots at the Sand
hill station for the second season (1932) was 55 crates per acre. The 
first season (1931) an average of 40 crates per acre was produced. 
Preliminary to the differential fertilizer treatments, a statistical 
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study is being made of the relation of plot yields to climatic factors. 
The relative production of the various individual plots shows a 
striking similarity for the first two cutting seasons. These studies 
will be continued for at least one more year. 
EFFECT OF THE CLIMATE OF THE SEED-GROWING LOCALITY 

UPON THE EARLINESS AND YIELD OF TOMATOES, 
MELONS, BEANS, AND POPCORN 

(R. A. McGinty) 

The effect of the climatic conditions of the seed-growing local
ity upon the behavior of the crop grown from such seed has long 
been a mooted question. It is generally held by horticulturists that 
the earlier maturity of vegetables from northern-grown seed is not 
due to changes within the plant brought about by climatic condi
tions, but may be ascribed to the greater tendency in the north 
toward the selection of earlier strains, which are more essential to 
profitable production than is the case in southern localities. 

To determine whether climatic conditions bring about any 
change in the yield, earliness, or other characters of certain vege
table crops, a project was begun in 1929 in cooperation with Pro
fessor J. R. Hepler of the Horticultural Department of the New 
Hampshire Experiment Station. Beginning with one strain each of 
Bountiful beans, Bonny Best tomato, Emerald Gem muskmelon, and 
Hulless popcorn, these vegetables have been grown and seed saved 
in both South Carolina and New Hampshire for the past four sea
sons. It has been the aim to avoid selection within the strains used 
to start the project. Therefore, seed has been saved each year from 
a considerable number of average plants of each kind of vegetable. 
New Hampshire-grown seed of each variety has been sent here each 
spring for comparison with the South Carolina strains and vice 
versa. 

During .1932 smal l plots of each of the four crops were planted 
and records obtained on yield, time of seed germination, and appear
ance above ground and on time of maturity of the crop. 

Bountiful Bean.—The New Hampshire strain germinated and 
appeared above ground one to two days earlier and also matured its 
pods a few days ahead of the Clemson strain. The yield of the New 
Hampshire strain was almost double that of the Clemson strain. 
The beans were harvested when all the pods of the New Hampshire 
strain weie mature, and since the pods of the Clemson strain were 
not all mature the weight of beans from the Clemson strain is rela
tively lower than it should be. Aside from the difference in earli
ness and yield, the two strains seemed identical. Both strains had 
some disease present each year and perhaps this has weakened the 
Clemson strain to a greater extent than is apparent 

Emerald Gem Muskmelon.—The yields per hill and per plot 
were almost the same. Plants of the New Hampshire strain ap
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peared somewhat more vigorous and the melons began ripening and 
harvest was completed earlier than from the Clemson strain. The 
first ripe melons were harvested from the New Hampshire plants 
July 5 and the first from the Clemson strain on July 13. 

Hulless Popcorn.—In contrast with the Bountiful beans the 
Clemson strain of popcorn germinated one to two days earlier and 
slightly better than the New Hampshire strain but the latter ma
tured a few days earlier than the Clemson strain. 

Bonny Best Tomato.—The plants were trained to a single stem 
and tied to stakes. Both strains began to bear at the same time and 
produced an equal amount of f ruit that was of the same size and 
quality. During the season, which was favorable for fusarium wilt, 
about one-third of the plants of each strain died, most of them after 
producing some fruit. 

BERRY STUDIES 
(A. M. Musser) 

For the past three years 12 varieties of raspberries have been 
growing in our variety test. Of the three different kinds of rasp
berries the red varieties have done best; the black varieties usually 
grow well for one year and then die; while the purple variety, 
Columbian, grew well for several years and bore fair crops. Golden 

FIG. 22. Vdn Fleet raspberry planting showing the very large growth 
made by this variety. 
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Queen, a yellow variety, produced small crops but most of the plants 
continue to live and make some growth. 

Of the red varieties the Van Fleet is by far the most vigorous 
grower and produces the largest yields. In 1932, 423 pints were ob
tained from 91 plants, an average of 4.6 p ints per plant. The aver
age number of canes per plant was 5.5. The fruit of this variety 
ripens later than the fruit of most of the other varieties, ripening 
beginning this year on June 19 and ending July 22. The berries are 
medium to small in size, yellowish-red in color, and of only fair 
flavor. However, this is one variety which will produce berries year 
after year under our climatic conditions. 

Cuthbert, St. Regis, and Latham, red varieties, produce larger 
berries, darker red in color than the Van Fleet, and they have good 
flavor. Should two or three hot days occur in succession all of the 
red varieties lose some of their flavor. If temperatures again be
come lower the quality becomes somewhat better but not so good as 
before the occurrence of high temperatures. 

One difficulty of growing raspberries this far south is the fre
quent occurrence of hot, dry weather. Such conditions occur nearly 
every year at some time during the ripening period and cause a re
duction in yield. Later in the summer dry weather affects the 
growth of the new canes and in many cases the entire plants die. A 
heavy mulch, four to six inches deep, of pine straw, leaves, or other 
similar material greatly reduces losses from these adverse weather 
conditions. In 1931 all varieties produced two to six times as many 
berries on plants that were mulched as on those not mulched. Like
wise very few plants, except those of the black varieties, died when 
mulched. 

The second crop from a new planting of the Young variety of 
dewberry was harvested this year. The average yield was 1.9 
quarts per plant. Plants which did not have the new canes re
moved the previous season at the time the old canes were cut out 
immediately following harvest, produced considerably larger crops 
than those plants which had both old and young canes removed 
after harvest. The very large size of this berry, its fine flavor and 
good quality made it very popular at our roadside market. 

EXPERIMENTS WITH POULTRY 

In addition to the continuation of previous projects on egg pro
duction and pullet raising costs, virus vaccination as a control for 
fowl pox, the value of cod liver oil in laying and breeding rations, 
and commercial cold storage of eggs, some new projects in feeding 
and management practices have been taken up. Feeding experi
ments arc under way to determine the value of soybean oil meal and 
peanut meal as protein supplements for laying hens; the value of 
dried milk in the laying ration; the use of ground oats as compared 
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with ground corn in the laying mash; green feed versus alfalfa leal 
meal as a supplement to the laying ration; mineral supplements tor 
a m eat scraps mash; and the amounts of yellow corn needed to 
furnish the vitamin A requirements of chicks. Experiments to de
termine the value of artificial lights in egg production and the use 
of cloth curtains in the protection of open front poultry houses are 
planned and under way. , 

Growth rates of South Carolina White Leghorn chicks and 
Barred Plymouth Rock and Rhode Island Red chicks have been ob
tained which show the growth that may be expected of these varie
ties under our feeding and management practices and climatic con-

All feeding experiments are designed as far as possible to 
answer the questions concerning the use and value of local grown 
feeds in an attempt to reduce production costs. I r0f C^ in I^a^^ s 
ment practices are planned to determine the value of these practices 
for local conditions. . - p f 

In all projects the division has had the cooperation of I rofessor 
J. H. Mitchell and assistants of the Ghemistry Division m le 
analysis of feeds and products. 

POULTRY FEEDING EXPERIMENTS 
(C. L. Morgan and L. W. Smith) 

Al l  reports on feeding experiments with the e™eptl°" of i'1,® 
work on cod liver oil cover the results of one year. The report gives 
the findings of the first year. It will be necessary 
trials before definite conclusions can be drawn. 

Vegetable Proteins in Laying and Breeding Rations 

Vegetable proteins, cottonseed meal, soybean oil meal, and 
peanut oil meal were slightly less valuable in the mash than meat 

supplements but a 
marked d ecrease in hatehability where cottonseed meal entirely re-
placed meat scraps in the laying mas . f W Vitelribilitv of 
meat scraps with cottonseed meal did no a ec n,.PVious trials 
the eggs. These results on cottonseed meal confirm previous 1a . 

°n "from the various pens were placed in cold storage:to 
periods of four, six, and eight months. ^ summary of the effect of 
the various protein supplements on the seep -
is shown in Table 23 cottonseed meal signifi-
cantl^decre^sed the k eep ing  Quality 0f the eggs produced, while re-



94 SOUTH CAROLINA EXPERIMENT STATION 

Table 23.—Effect of Protein Supplement on the Storage Quality of Eggs 

Protein supplement 
Percentage of eggs stored 

Protein supplement 
Firsts Seconds* Inedible** 

and cracked 

Meat scraps _ 60 34 6 
Yz meat scraps 
Yz cottonseed meal 51 38 11 
Cottonseed meal 5 14 81 
Soybean oil meal 66 28 5 
Peanut oil meal 77 17 6 

^Seconds were eggs showing slightly darker and more mobile yolks. 
**Inedible e ggs were those with watery and green or black yolks. The 

number of cracked eggs was negligible. 

placing all of the meat scraps with cottonseed meal resulted in over 
three-fourths of the eggs becoming unfit for human consumption. 
Soybean oil meal and peanut oil meal did not affect the keeping 
quality of the eggs as compared with meat scraps as the source of 
protein in the mash. 

Value of Various Forms of Dried Milk in a Standard Meat Scraps Laying 
Mash 

Replacing twenty-five per cent of the protein furnished by meat 
scraps with either dried skimmilk or dried buttermilk in the laying 
mash failed to increase materially egg production. No differences 

°r mortality of the birds were noted in the different pens. 
Alfalfa leaf meal was included in the ration at the rate of five per 
cent of the mash. The hens did not have access to grass range or 
forage. 

Value of Dried Whey in a Standard Meat Scraps Laying Mash 

^ Dried whey containing 75 per cent milk sugar was added to a 
<0 nig mash composed of ground yellow corn, wheat middlings, 

meat scraps, alfalfa leaf meal, and common salt, at the rate of five 
pounds of whey to each 100 pounds of mash. The addition of the 
whey increased slightly the number of eggs produced. Mortality 
was slightly heavier m the pen receiving dried whey although the 
cause could not be identified with the whey feeding. 

Ground Oats Versus Ground Yellow Corn in the Laying Mash 

Substituting ground whole oats for one-half of the ground 
yellow corn m a laying mash caused a reduction in the number of 
twf n f^C' Cn' 0a^s w.ere °f average quality and composi-
in tiip 1 SnS an 1^P°r.tan^ grain crop in South Carolina and its use 

pou try ration is highly desirable. Further investigation is 
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needed to determine the type of oat product and the amount to in
clude in the ration for the greatest efficiency and economy of pro
duction. 
Dicalcium Phosphate as a Mineral Supplement to a Standard Meat Scraps 

Laying Mash 

Dicalcium phosphate was added to a laying mash containing 20 
per cent meat scraps at the rate of two pounds of this mineral to 
each 100 pounds of mash. The number of eggs laid per hen was less 
in the pen receiving the mineral than in the unsupplemented check 
pen. These results are in line with ^previous tests on the addition of 
minerals carrying calcium and phosphorus to a laying mash contain
ing 20 per cent meat scraps. It appears that this amount of meat 
scraps supplies sufficient calcium and phosphorus to meet the needs 
of the hen for egg production, when oyster shell is supplied to the 
hens in hoppers to furnish shell-forming material. 

Green Feed Versus Alfalfa Le_af Meal as Supplements to the Laying Mash 

Feeding fresh green feed daily to hens resulted in greater egg 
production than the use of a lfalfa leaf meal in the mash. I he alfalfa 
leaf meal was incorporated into the mash at the rate of five pounds 
to each 100 pounds of mash. Climatic conditions in this state make 
possible the production of a year-round supply of green feed for the 
poultry flock. Alfalfa leaf meal is not produced in this state but 
must be purchased outside. 

Value of Cod Liver Oil in Laying and Breeding Rations 

Tests conducted over a period of three years shmv a slight in
crease in egg production from the use of cod liver oil in the mash. 
The increase in production was approximately five eggs per hen tor 
the period November 1 to April 30!. White Leghorn pullets, Banec 
Plymouth Rock pullets, and White Leghorn hens were used m the 
tests. Cod liver oil feeding was continued throughout the year with 
the White Leghorn hens, but there was no additional increase in 
eggs following its use for the longer period. The hens had access to 
direct  sunl ight  on open range a t  a ll  t imes .  The oi l  was fed a t  I C  
rate of one and two per cent of the mash, depending upon the grade 
of o i l  u sed  a nd  the manufacturers'directions. Table 24 gives the 
average egg production for the two periods of feeding. ^ 

Eggs were incubated from the various pens. Hatching data are 
shown in Table 25. n* ,, » ,.r, „ 

The use of cod liver oil had no apparent effect on the fertility 
of the eggs. The hatching results are quite variable during the 
different years. Prom these data it docs not appear that cod liver 
oil influenced either the fertility or the hatchability of the eggs. 

The use of cod liver oil increased egg production slightly dui-
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Table 24.—Effect of Cod Liver Oil on Egg Production 

Birds Ave. number eggs per hen, 3 trials Birds 
No cod liver oil Cod liver oil 

Nov. 1 to April 3 0: 
White Leghorn pullets 1 

101.1 | 105.6 
Barred Plymouth Rock Pullets 88.0 93.3 
White Leghorn hens 65.9 71.1 

Entire year: 
White Leghorn hens 144.3 | 150.3 

Table 25.—Effect of Cod Liver Oil on Fertility and Hatchability 
(Average 3 trials) 

% fertility % hatchability 

No cod Cod No cod Cod 
liver oil liver oil liver oil liver oil 

White Leghorn pullets* 85.7 85.3 80.3 64.6 
Barred Plymouth Rock pullets 82.5 88.9 51.2 56.0 
White Leghorn hens 96.2 91.1 78.6 69.6 

*One year's results. 

ing the winter and early spring months. The year-round use of cod 
liver oil in this state appears unnecessary where hens have access to 
range and sunlight and the ration is otherwise adequate. 

J. .. All c hicks six weeks of a ge. Pen on left received ration contain
ing three per cent yellow corn and 47 pe r cent white corn. Lack 
ot vigor, slow growth, heavy mortality. Pen on right received 
ration containing 25 per cent yellow corn and 25 per cent white 
corn. Vigorous, normal growth. 
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Yellow Corn Versus White Corn in Chick Rations 
(L. W. Smith) 

Since considerable white corn is grown in this state,_ it is de
sirable to know how much of this variety may be substituted for 
yellow corn in the ration and still meet the requirements of the biids 
for vitamin A. Tests are in progress to determine the minimum 
amount of yellow corn necessary in the chick ration to prevent the 
deficiency disease resulting from a lack of this vitamin. In chick 
rations containing 50 per cent of yellow corn it appears that one-
half of the yellow corn may be replaced with white corn without re
tarding the growth or increasing the mortality. Further trials are 
necessary to determine the smallest amount of yellow corn that may 
be safely used. 

GROWTH RATE OF CHICKS 
(L. W. Smith and C. L. Morgan) 

To determine the rate of growth of S . C. White Leghorn, Barred 
Plymouth Rock, and S. C. Rhode Island Red chicks, weights were 
taken each week for eight weeks on March hatched chicks of thesi 
varieties. Weights of the Barred Plymouth Rock and Rhode Island 
Red varieties are classed together. The chicks were fed on the all-
mash ration regularly used in starting chicks at this station, a ) c 
26 shows the rates of growth obtained for the pei iod. 

Table 26.—Rate of Growth of S. C. White Leghorns Barred Plymouth 
Rock, and S. C. Rhode Island Red Chicks 

Age 
S. C. W hite Leghorns 

Barred Plymouth Rocks 
and Rhode Island Reds 

Age 
Pounds Grams Pounds Grams 

7 davs _ _ 0.115 52.16 0.134 | 60.78 
0.262 118.84 0.249 112.94 

21 days 0.399 180.98 0.387 175.54 

28 days - 0.594 269.43 0.614 | 277.51 

35 days 0.784 355.62 0.826 374.67 

42 days 0.949 430.46 1.031 | 467.66 

49 days 1.133 513.92 1.309 593.76 

56 days 1.361 617.34 1.598 724.85 

It will be noted that the White Leghorn chicks made more 
rapid growth for the first three weeks but that, after this period the 
heavier breeds made increasingly greater gains. These data indi
cate the rate of growth which may be expected under proper feed
ing and management conditions with early hatched chicks m this 
state. 
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COMMERCIAL COLD STORAGE OF EGGS 
(C. L. Morgan and L. W. Smith) 

To determine the economic value of c old storage in holding eggs 
from the heavy production period of the spring until the late 
summer and fall shortage develops and a rise in price occurs, 10 
cases were placed in storage during the last week in April, 1931, 
when the local wholesale price was 16 cents per dozen. On Septem
ber 2, o r after a period of four months' storage, these eggs were re
turned to our plant and sold on the wholesale market as stored eggs 
at 21 cents per dozen. The storage charges amounted to 2.16 cents 
per dozen, leaving a net return of 2.84 cents per dozen, exclusive of 
transportation charges. Local storage would have eliminated trans
portation charges; and if the eggs had been held for a longer period 
the increase in price would have yielded a greater net return. 

Local cold storage of eggs during the peak of production in the 
spring for sale during the late fall and winter months offers pos
sibilities for taking care of the temporary surplus of eggs in the 
spring and supplying the market in the period of greatest shortage 
during the fall and winter with the elimination of transportation 
charges which must be borne by both the producer and the con
sumer. 

VIRUS VACCINATION FOR THE CONTROL OF FOWL POX 
(C. L. Morgan and L. W. Smith) 

Continued use of f owl pox virus for vaccinating the developing 
pullets at the age of three to four months has been found effective 
in preventing outbreaks of this disease later in the year among the 
matured stock. For the past three years the entire flock of pullets 
raised has been vaccinated at the ages indicated. At no time has 
there been an outbreak of the disease. Previous to the inauguration 
of vaccination as a routine practice in flock management, the dis
ease made its appearance each year among the laying pullets dur
ing the fall and winter months. There has been no outbreak among 
the birds two and three years old kept on the plant, which indicates 
that permanent immunity has been developed following successful 
vaccination. 

Fowl pox, or sorehead as it is generally known, is one of the 
most common poultry diseases of the state. On farms where this 
disease is prevalent, vaccination should be practiced. 

THE CLEMSON COLLEGE FARMS 

The Clem son College lands at Clemson College consist of 1,620 
acies. About 300 acres are in pasture, 600 acres are in cultivation, 
several hundred acres are 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 
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numerous small field plot 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 ex
perimental herds of dairy cattle, beef cattle, hogs, and sheep, and, 
where the land is suitable, for experiments with crops on a larger 
scale. The principal crops grown by the Farms Division are corn, 
small grain, hay, and cotton. On most of these crops some form of 
research work is being conducted, certain phases of vhich are 
briefly discussed in the following paragraphs. 

SOIL IMPROVEMENT STUDIES 
(C. S. Patrick) 

A study to determine the value of a cover crop of rye and vetch 
as compared with fresh manure from the dairy barn in the produc
tion of cotton is being continued. In these studies each of four plots 
has received the same amount of commercial fertilizer per acre (but) 
pounds of 4-10-3 1/3), but in addition Plot 2 has received eight tons 
of fresh manure per acre; Plot 3 a cover crop of rye and vetch 
turned under about two weeks before planting; Plot 4 e ight tons o 
fresh manure and a cover crop of rye and vetch. 

The productivity was approximately the same on each ot these 
plots when these studies were started in 1926. Since that time yields 
on the treated plots have been consistently greater than on the un
treated plot and at the end of the 1931 season averaged as follows: 

Plot 1, 834 pounds of seed cotton per acre; I lot 2, 1,011 pounds, 
Plot 3, 951 pounds; Plot 4, 1,352 pounds. 

FIG 24 Cover crop of rye and vetch for soil improvement. 
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A STUDY OF THE POSSIBILITIES OF A SOYBEAN—SMALL 
GRAIN ROTATION BY THE USE OF MECHANICAL POWER 

(C. S. Patrick) 

In the fall of 1 930 some studies were undertaken to determine 
whether or not soybeans and small grain might be produced as a 
profitable diversion from the one-crop cotton system prevalent in 
the South and at the same time improve the fertility of the soil. 
During the past several years the decrease in the price of all agri
cultural products has been such that especial attention has been 
given to soil improvement and a comparison of the cost of different 
methods of h arvesting small grain. In these studies the seed of 
small grain and soybeans is harvested with a combine which in the 
same operation scatters or places in a windrow the hay or straw so 
that it may be turned under to improve the soil or taken up for feed. 
This year we have compared the cost of harvesting oats with a com
bine and with a horse-drawn binder where the stationary separator 
was later used to separate the grain from the straw. 

The time required to harvest an acre of oats with the binder 
and stationary separator was 3./ hours, wrhile the combine required 
only 26 minutes. With the binder and stationary separator 6.8 man 
hours were required to harvest an acre of oats, while the combine 
required 1.2 man hours per acre. The cost per acre for man and 
horse labor was approximately $1.40 for harvesting with the binder 
and stationary separator, while the cost per acre for man and fuel 
for harvesting with the combine was approximately 50 cents. The 

FIG. 25.—Harvesting oats at the rate of 2.3 ac res per hour. (The crop is 
badly lo dged.) ^ 
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yield per acre of oats ranged from 25 to 40 bushels. Four and two-
tentlis acres were harvested with binder and stationary sepai atoi 
and 41 acres were harvested with the combine. 

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

Since the year 1929, the activities of the Coast Experiment Sta
tion have been confined chiefly to beef cattle and hog feeding Pro
jects pertinent to the cut-over coastal area of South Carolina. In 
connection with these investigations, forage crops and pastuic 
grasses, the development of permanent pastures and the manage
ment of the same have been subjects of a number of research pro
jects. The livestock for all experimental work has been furnished 
from the station herd of purebred Poland China hogs and Aberdeen-
Angus cows. On the marginal and submarginal lands of the station 
tract not being utilized for pastures, reforestation studies are being 
conducted. Some of these projects were initiated in 1912 and are 
now far enough advanced to furnish timberland owners who visit 
the station first-hand information of what may be expected under 
similar conditions. Below is given a report of the active investiga
tions as conducted during the current year together with some ot 
the 'more interesting results obtained. 

WINTER FORAGE SUPPLEMENTS FOR FATTENING HOGS 
(E. D. Kyzer and T. M. Clyburn) 

The study of the winter forage crops, rape, rye, oats, and barley, 
and their effect on the rate and economy of gain of hogs when these 
Crops were grazed green as a supplement to corn and fishmeal ill 
fed was begun during the winter of 1930-1931 and was continued 
during the season of 1931-1932. The lots consisted of 10 purebred 
Poland China pigs of f all farrowings which were put on test as soon 
as winter crops were sufficiently advanced and retained 011 feed un
til an average final weight of 200 pounds was reached The forage 
lots were checked by a corresponding dry lot. The data obtained 
during the two years in which this work has been conducted show 
only a slight saving in corn consumed per 100 pounds of gain in the 
case of all forage crops. The barley and rye lots made faster gams 
than the cheek lot, the barley lot leading both seasons. Fifteen to 
25 per cent saving in the amount of fishmeal consumed per 100 
pounds of gain wTas n oted in the case ot hogs on winter f01 age, 
barley leading in this respect. 
SUMMER FORAGE CROPS FOR HOGS AND THEIR EFFECT ON 

RATE AND ECONOMY OF GAIN AND HARDNESS OF FAT 
(E. D. Kyzer and T. M. Clyburn) 

The investigation of summer forage crops, including green 
Otootan and Biloxi soybeans, lespedeza, and carpet grass, with 
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limited and full-fed corn and with and without fishmeal was begun 
in 1931 and is being continued this season. Each lot contains 10 
purebred Poland China spring pigs of an equal average initial 
weight and is continued on feed until an average final weight of 200 
pounds is reached. The feeding period varies with the feed and 
forage of each particular lot but usually requires 85 to 114 days, 
thus putting the pigs on the market at six to seven months of age. 
At the conclusion of the feeding period, all hogs are shipped to a 
South Carolina packing house where, through the cooperation of the 
company and the Bureau of Animal Industry, United States Depart
ment of Agriculture, the carcasses are there graded as to hardness 
of fat. The 1932 investigations have not yet been completed, but 
the 1931 results show that hogs full-fed corn and fishmeal and 
grazing on Biloxi or Otootan soybeans make faster and more eco
nomical gains than the hogs fed in dry lot. Biloxi soybeans were 
slightly ahead of Otootan soybeans in rate and economy of gains 
which they produced. All carcasses in dry lot, Otootan, and Biloxi 
soybean lots were hard or medium hard. The lot receiving full feed 
of corn but no fishmeal and grazing on Biloxi soybeans made faster 
and more economical gains than the dry lot, the chief saving being 
in the cost of fishmeal. Three of these carcasses were either soft or 
medium soft, with the remaining seven either medium hard or hard. 
The lots receiving 2.5 per cent corn ration with and without neces
sary fishmeal to balance the ration made more economical gains 
than either the dry lot or the lots receiving full feed of corn and 
fishmeal but much slower gains than any of t he other lots in the test. 
The carcasses from both of these limited corn-fed lots grazing on 
soybeans were all medium soft to soft and oily. The lot grazing on 
gi een lespedeza consumed practically the same amount of corn as 
did the dry lot but made slightly more rapid gains. All carcasses 
from this lot were medium hard to hard. The carpet grass lot made 
slightly faster gains than the dry lot but consumed practically the 
same amount of corn and fishmeal. One carcass graded medium soft 
while all others were medium hard to hard. 

A COMPARISON OF METHODS OF PREPARING PASTURE 
LANDS FOR CARPET GRASS SEEDING 

(E. D. Kyzer and T. M. Clyburn) 

A study ol methods of preparing pasture lands of the cut-over 
coastal area lias been conducted for the past three years. Three 
methods of preparation have been used: Lot 1, burned; Lot 2, 
burned, disced with tractor harrow, and harrowed with smoothing 
mi iow; Lot 3, burned, plowed with tractor disc plow or two-horse 

mo d-board plow, disced with tractor harrow, and harrowed with 
smoothing- harrow. All preparation work has been done early 
enough before time of seeding to allow disced and plowed lots to 
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settle into a fairly firm seed bed. Seedings have been made broad
cast at the rate of 10 pounds of carpet grass and five pounds of 
lespedeza per acre during the last of March or first few da} s oi 
April. The following stand counts of carpet grass seedlings taken 
during July of 1931 and 1932 show the comparative stands obtained 
and retained at that time of year. The second and third year s 
growth of the prepared plots over the unprepared plots is even more 
noticeable than this stand count indicates since growth is greatly 
fostered by the better preparation and the eradication of native 
plants which is accomplished by the process of preparation. 

Plants per acre 
Year Plot 1 Plot 2 Plot 3 

1931 97,574 235,866 667,688 
1932 2,788 588,931 1,113,045 
2-year Av. 50,181 412,398.5 890,366.5 

FRFFCT QT? F FRTILIZERS AND LIME ON RATE OF GROWTH 
IND COMPOSITION OF CARPET GRASS PASTURE 

(E. D. Kyzer and T. M. Clyburn) 

The fertilizer work with carpet grass, consisting of 15 one-tenth-
acre plots has been under way since 1930. Fertilizer applications 
have been made annually at the rate of 600 pounds per acre of 10 
different combinations of the plant foods, nitrogen, phosphorus, and 
potash, one-half of each plot being limed for the first three years at 
the rate of two tons per acre. During the 1931 and 193^ seasons, 
clippings have been made at regular intervals, thereby obtaining 
yields of the various plots and samples for chemical analysis While 
final clippings for this season have not been made, the data to date 
do not indicate any advantage m yield from the use of lime on 
carpet grass, but do show an increase in the calcium content of the 
plants. 

LESPEDEZA VARIETY STUDIES 
(E. D. Kyzer and T. M. Clyburn) 

Included in the adaptation studies of the varieties of lespedeza 
are Kobe Tenn 76 Korean, common, and two strains ol Sericea, a 
perennial lespedeza. The first four varieties were sown broadcast in 
oats in late winter to be later harvested and 
of hay. A continued drought m April and the fust half of .lay 
gether with a rather heavy stand and growth of oats, lesulted 
practically a complete loss of stand of all varieties of lespedeza and 
the consequent discontinuance of the test. Previous tests have re
sulted in excellent yields of hay from the varieties Kobe and Tenn. 
76 wh en planted in this manner. The variety Sericea is a com
paratively new introduction and was included m the varietal studies 
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for the first time this season. While an excellent growth, und'er 
rather favorable conditions, has been made by the earlier plantings, 
little can be said yet of this new crop. As soon as sufficient seed can 
be produced, this crop will be included in pasture plantings as well 
as in fields as a hay crop. 

ADAPTATION STUDIES OF PASTURE GRASSES 

A number of the leading southern pasture grasses as well as 
foreign importations are included in the grass nursery. As these 
grasses are found to be adapted to our conditions, pasture plantings 
are made to determine their relative importance under grazing con
ditions. Centipede grass, a foreign importation, which has proven 
of value as a pasture plant on the better drained soils, was recently 
furnished the State Highway Department for experimental use 011 

shoulders of recently paved highways. Should it prove adaptable 
to this use, it has the advantage over some of the other grasses in 
that it does not become a farm pest. 

CORN VARIETIES 
(E. D. Kyzer) 

Each year a corn variety test including the leading white and 
yellow corns is conducted. This season's work includes 15 white 
varieties and seven leading yellow corns. In addition to data as to 
yields of the different varieties, relative resistance to insects is also 
being studied through the cooperation of the Division of Entomol
ogy. The yields are indicated in Table 27. 

Table 27.—Yield of Corn Varieties, Coast Experiment Station, 1931 

Bushels 
Variety per acre 

Marett's Douthit 56 0 

Douthit's Prolific ~ 55 3 
Wood's Dixie 55 2 
Pee Dee No. 5 55 q 

Hastings' Prolific 52.8 
Latham's Double 52.7 
Coker's Garrick 502 
Goodman's Prolific ~ 49.6 

Coker's Ellis ~ 48 5 

Humco Fulcrop 48,3 
Va. Golden Dent 48.3 
Humco Marlboro 47 4 

Lowman's Yellow 47 4 

Wise's Three-ear 45 8 
Imp. Yellow Dent S -39 45 3 

Imp. Yellow Dent S-22 """ "" 43.3 . 
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REFORESTATION STUDIES 
(E. D. Kyzer) 

The station tract includes approximately 200 acres of marginal 
and other lands not being used for field crops or pastures, and this 
acreage is being used in experimental and natural reforestation 
studies. Included in the experimental areas are slash and long-leaf 
pines resulting from broadcast and seed-spot plantings. Some o 
these plantings which were made in 1916 and 1917 have made su I-
cient progress to convince timhermen of the value of artificia re 
forestation of the cut-over lands of the coastal country and the pro
tection of young forests from fires. In another section of the experi
mental area are two plots of natural reproductions of lo ng-leaf pines. 
One of these plots has been burned annually m late winter while the 
other has been protected with one exception since 1912. This wor 
shows the resulting depletion of t he stand and retardation of g rowth 
by the annual fires. Recent plantings of loblolly and slash seedlings 
have been added to the experimental tract. 

In addition to research projects, the methods of effectively 
maintaining fire lines has been given some study. Dining t le pas 
several years, fire lines of 50 or more feet have been cleared, partly 
stumped so as to permit use of tractor and plows and are now m 
such condition that with tractor and tandem disc harrow these lines 
can be made effective quickly and economically each year. 
type of fire line is much more effective than those burned withou 

clearmg reforestation WOrk is being conducted in cooperation with 
the United States Forest Service with headquarters at the Appa
lachian Forest Experiment Station, Asheville, N. C. 

THE PEE DEE EXPERIMENT STATION 
(E. E. Hall, Superintendent) 

Research work at the Pee Dee Experiment Station is primarily 
with farm crops, involving rotation studies, fertilizer treatments, 
varieties, and cultural practices, and is so planned that results ob
tained are of practical value to farmers of the state. The experi
ments conducted here include nearly all of the crops grown in the 
South, such as cotton, tobacco, corn, oats, rye, barley, peanuts, sweet 
potatoes, soybeans, vetch, lespedeza, and crotalana Since 1923 
much of the experimental work has been with cotton, the 
money crop of the state, with the view of working out more eco
nomical practices in producing this crop. j^„QT,+Qr>c, -fv,r 

This station has, for a number of years been headquarters 
boll weevil control investigations of the Bureau of Entomology, 
United States Department of Agriculture. It is also cooperating 
with the Bureau of Plant Industry, United States Department of 
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Agriculture, in tobacco investigations, including fertilizer, rotation, 
and variety studies, and also disease control measures, under the 
supervision of Mr. W. M. Lunn. 

EXPERIMENTS WITH CORN 
(E. E. Hall and J. D. McCown) 

Varieties.—New varieties and strains of corn are being intro
duced yearly by seed breeders and, in order to be able to supply in
formation as to their yielding qualities, we obtain seed direct from 
breeders every year and plant them in variety tests with identical 
treatments for all varieties. Farmers who visit the station are al
ways interested in observing these varieties growing under field con
ditions, and with the information we give them on yield of each 
variety over a period of y ears they are able to select the best variety 
to plant Eighteen varieties were included in our test this year, the 
four highest-yielding being Chappell's Garrick, Coker's Garrick 8 
Douthit, and Latham's Double, with 66, 65, 63, and 62 bushels per 
acre respectively. 

Width of Row—Results from planting corn in varying width 
rows show that highest yields were obtained with reasonably narrow 
rows. The rows varied in width as follows: three and one-half, four 

ve, and six feet, with plants 12 inches in the drill for all widths 
C A o  h  r ?  o n e - h a l f  f e e t  a v e r a g e d  6 6  b u s h e l s ;  r o w s  f o u r  f e e t ,  
64.2 bushels; rows five feet, 63.5 bushels; rows six feet, 58.4 bushels 
ing season Ure conditions were favorable throughout the grow-

Corn Following Winter Legume Cover Crops.—In order to de-
eimme to what extent we can grow nitrogen with winter legumes 

Mnnnnt6°rn X 6 followed hailT vetch, Austrian peas, and 
ized wh^ Tb+b\°Zn' -n& half °f each plot was left unfertilized while the other half received 150 pounds of sulphate of am-
Xr XT"" Jleld rGCOrds are not available, but apparently 
fprtOi i m yield between the fertilized and unfertilized corn following these legumes. 

serie^onXtVwiGiriR-lWlth Corn,~We are continuing to plant a series ot plots with Biloxi soybeans m drill with corn at time of 
termiiXthe^ffect X GqUa^ nur!fl^®r cf plots without beans, to dene the effect, if any, on yield of corn. No difference in vield nf 
ve^aere °SK " ̂  b°'h Se™S °f plots ««« 60 bushels 
Hip bp t' WG1re not removed and the beneficial effect of 
the beans was quite marked on the growth of corn planted on the 
same series of plots this year. p a on tne 
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EXPERIMENTS WITH OATS 
(E. E. Hall and J. D. McCown) 

Rate of Seeding1.—Fulghum oats were planted at rates of one 
and one-half, two, two and one-half, three, four, and five bushels pei 
acre November 30, 1931, and harvested in the spring of 1932 tor 
yield records. Because of lack of moisture the thick-planted oats 
stooled but very little and had light heads, as compared with more 
abundant stooling and heavier heads for the thinner rates oi 
seeding. 

Table 28.—Yields for different rates of seeding of Oats, Pee Dee Experi
ment Station, 1931-32 . 

Rate ot seeding y 'e ' „« 
bushels per acre bushcls  Per  acre* 

11 73.3 
V 71.9 
1 68.4 
72 66.5 
4 69.6 

5 65'4 

•The results are averages of s ix plots. 

With exception of the four-bushel seeding there was a decrease 
in yield as the rate of s eeding became heavier • 

Oat Variety Test.—Varieties and strands of oats recommended 
and most generally grown in the state were included in the 11 
varieties in test this year. All varieties were seeded at the same 
rate per acre and otherwise grown under as uniform conditions as 
possible. The yields are reported under the section Experiments 
with Feed Crops and Fertilizers". 

BARLEY VARIETY TEST 
(E. E. Hall and J. D. McCown) 

Four varieties of barley were included in the barley variety test 
this year in order to determine the adaptability of this crop to this 
section All varieties were severely injured by rust early m the sea
son but two varieties, Wood's Beardless and Bearded Winter, pro-
duced good yields of grain, 68.9 bushels and 63.5 bushels per acre 
respectively. Tennessee No. 5 produced 47.2 bushels and Hooded 
produced 33.9 bushels per acre. 

SOYBEANS 
(E. E. Hall and W. B. Albert) 

Variety Test. As the livestock industry in the state increases, 
the soybean is becoming more popular as a hay and forage crop. In 
order to determine the relative value of som e of the leading varieties 
as to hay forage, and soil building, 12 varieties were planted in a 



108 SOUTH CAROLINA EXPERIMENT STATION 

test under uniform conditions. Definite areas of each variety were 
harvested from which the dry matter per acre, the percentage of 
nitrogen, and the pounds of nitrogen per acre were determined. 
There was considerable variation in each of these for the different 
varieties, as shown by Table 29. 

Wood's Brown, Coker's Black Beauty, Tokio, and Biloxi ranked 
in the order named in dry matter per acre. In pounds of nitrogen 
per acre in the tops, Coker's Black Beauty was highest, with 85 
pounds; followed by Wood's Brown and Tokio, with 83.6 pounds 
each; followed by Biloxi, with 79.2 pounds. 

Table 29.—Dry Weight, Percentage of Nitrogen, and Pounds of Nitrogen 
per Acre for Different Varieties of Soybeans 

Variety 
Pounds 

dry matter 
per acre 

Per cent 
nitrogen 

Pounds 
nitrogen 
per acre* 

Stage of maturity 
when sample taken 

Coker's Black Beauty__ 3485 2.44 
1 

85.0 No blooms 
Wood's Brown 3557 2.35 83.6 Blooming 
Tokio _ _ _ 3485 2.40 83.6 Blooming 
Biloxi _ _ _ 3412 2.32 79.2 No blooms 
Hollybrook _ _ 2977 2.55 75.9 Blooming 
Lar Heel Black 3412 2.20 75.1 Blooming 

Virginia 2904 2.49 72.3 Pods to top, few blooms 
Otootan _ _ 3122 2.09 65.2 No blooms 
Wilson 3049 2.12 64.6 Blooming, few pods 
Haberlandt _ 3049 2.05 62.5 Blooming 
Laredo _ 2904 1.96 56.9 Blooming 
Mammoth Yellow 2904 1.92 55.8 Blooming 

*In tops. 

SOIL IMPROVEMENT CROPS 
(E. E. Hall and W. B. Albert) 

Crotalaria 

As a soil builder, crotalaria has proven a very valuable crop in 
Florida, where it has been grown for a number of years. Its value 
and adaptability are now being determined by many experiment sta-

+°+R  tl;r°USll0Ut th.e South- Eleven strains were included in a test 
at the Pee Dee station the past year and some of these made tre
mendous growth and produced heavy crops of seed. The amount of 
green and dry matter per acre, the percentage of nitrogen, and the 
pounds of nitrogen per acre in the tops were determined for four 
strains making most growth, with results shown in Table 30. 

Crotalaria Polysperma produced the greatest amount of dry 
matter and also had slightly more nitrogen per acre in its top 
growth, 204 pounds per acre. Spectabilis, which produced the 
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Table 30.—Green and Dry Matter per Acre and Nitrogen Content of Differ
ent Varieties of Crotalaria 

Variety 

Pounds 
green 
matter 

per acre 

Pounds 
dry 

matter 
per acre 
(oven) 

Per cent 
nitrogen 

dry weight 
basis 

Pounds 
nitrogen 
per acre 

Crotalaria Polysperma 
Crotalaria Spectabilis 
Crotalaria Striata — 
Crotalaria Incana 

46464 
63888 
33686 
36590 

| 11090 
I 9286 
| 7135 
| 8382 

1.84 
1 2.13 
| 2.43 

1.88 

| 204 
1 198 

173 
| 158 

greatest amount of green matter, was second in amount of dry 
ter and also in nitrogen content. 

Winter Legumes 

Growing winter legumes and measuring their productive capac-
i t y  o n  c r o p s  f o l l o w i n g  c o n s t i t u t e s  a n  i m p o r t a n t o f r « e £ £ £  
the Fee Dee station. For several years we have g 
winter peas, hairy vetch, Monantha vetch ^ Hungarian vetch 
which are turned under about the middle of March and loll owed D> 

Lforne being turned, definite areas 
from which the amount of green and dry matter produced per 

Table 31.—Cover Crop Data on Winter Legumes, Pee Dee Experiment 
Station, 193/ 

Crop 
Green 
weight 

per acre 

Dry 
matter 

per acre 

Per cent 
nitrogen 

Pounds 
nitrogen 
per acre 

NaNOR 
equivalent 
in pounds 

Seeded in cotton middles September 28, 1931. Harvested March 16, 1932 

Monantha vetch 
Austrian winter pea— 
Hungarian vetch 
H a i r v  vetch* 

20570 
13310 

8228 
3872 

3003 | 3.89 ! 117 1 717 
2609 I 3.21 84 515 
1761 1 3.50 i 62 | 380 
1088 1 3.67 I 40 | 245 

Seeded October 24, 1931. Harvested March 24, 1932 

Austrian winter pea— 
Monantha vetch 
Hairy vetch* 

I 21812 
1 26620 
| 11616 

4122 | 3.46 
3833 | 3.68 
2637 1 4.14 

14 J 
141 
109 

o/4 
865 

| 669 

•Low yields made by hairy vetch this season are due largely to poor 
seed, resulting in thin stand. 
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is determined, along with the percentage of nitrogen and the total 
pounds of nitrogen per acre in the top growth. 
^ ^ Data obtained the past season for these crops are given in 
Table 31. The first part of the table shows results of seeding in 
cotton middles on September 28, 1931, and of harvesting on March 
J 6, 1932. The lower part of the table shows results secured from 
other plots seeded on October 24, 1931, and harvested March 24, 
1932. Larger yields were obtained from the later plantings. 

SWEET POTATOES 
(J. H. Beattie and J. D. McCown, U. S. D. A.) 

Sweet potato investigations at this station are being continued 
m cooperation with the Bureau of Plant Industry, United States De
partment of Agriculture. j\o material changes have been made in 
tins work which includes spacing, fertilizer test, variety test, and 
time of bedding and setting. 

Spacing-.—Results from spacing plants six, nine, twelve, fifteen, 
and eighteen inches in four-foot rows have been obtained over a 
period of years and will soon be published for distribution to 
growers, and this phase of the potato work will then be discon-
anued Best yields have been obtained with the closer spacings, 
which have also given a larger percentage of Number one potatoes. 
Wide spacing has a tendency to increase the size of potato, resulting 
m a large percentage of Jumbo or over-size potatoes. 

Fertilizer. Fertilizer at rate of 500 pounds per'acre and vary-
A11! P°tash from three to 15 per cent has been applied with a view 

d Itl show11W 1 P°taSh °n yield and Size- Results to 
nation Of L  f an mcrease in yield from increasing the pro-
the vkddI UV! nme1pe1r cent> but after that point is passed 
a tendeniv t Extremely high proportions of potash have had 
potatoes increase the proportion of Jumbo or over-size 

RESEARCH WORK WITH COTTON 
(E. E. Hall and S. J. Watson) 

Varieties 

in Soutlf CaroUna 'wa«f nf * lar?e Percentage of the cotton produced 
mills nf tu ? mf(:rior staple and unsuitable for use by 
the greater northin If londl tlon ,has chanf?°<! materially and now e greater portion of cotton produced in this state is of stanle 
about larM^bv Llnli?'118]' h«s been brought 
and by the testing of +iinC P- breeders introducing new strains 
turns to determine their 

toE irr« -sfc 
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quite evident from results obtained in our variety test the past year 
with 31 varieties grown under uniform conditions, in which the 
highest-yielding variety produced 2,842 pounds of seed cotton as 
compared with 1,842 for the lowest-yielding variety, a difference m 
yield of exactly 1,000 pounds per acre. 

Seed are obtained every year direct from breeders for these ex
periments and planted under as uniform soil conditions as possible. 
Fertilizer applications and cultural practices are identical, so that 
any difference in yield of the varieties can be attributed to then-
yielding power. The two highest-yielding varieties m test the past 
year were Wannamaker Dixie Triumph and Watson. 

Two strains of Dixie Triumph, with 2,842 and 2,615 pounds of 
seed cotton, respectively, Coker Farm Relief, D P. L. 10, Coker s; 5 
strains 3 and 5, Wilson's Big Boll, and Coker s Foster 7 all yielded 
more than 2,500 pounds of seed cotton per acre. 

Two variety tests are conducted each year, one of which re
ceives sweet poison early followed by calcium arsenate dust later, 
and the other only sweet poison early in season after squares begin 
to form. Results of the latter are applicable for farmers who use 
only sweet poison as a means of weevil control. In the latter test 
the past season Coker Farm Relief made the highest yield of s 
cotton, 2,270 pounds per acre, followed by Coker Delta 9, with 2,154 
pounds, Coker Express 8, with 2,147 pounds, and Watson s D xie 
Triumph, with 2,090 pounds. 

Time of Planting 

Securing a full stand of c otton as early as possible is very essen
tial for maximum yields, but frequently too early planting remitsm 
poor stands and reduced yields. In order to determine best plant
ing date we have, for several years, made plantings at ^ * t 
tervals beginning about March 15 and continuing to May 10. Best 
average yields have been obtained from plantings made during the 
period from April 1 to 10. In occasional years March plantings give 
good stands, resulting in good yields. There has heen a progressive 
drop in yield for plantings made later than the middle of April. 
April 3 planting produced the highest yield the past season, 2,0 
pounds of seed cotton per acre. 

Sources of Ammonia 

There are available a great many nitrogenous materials suitable 
for side-dressing crops but with great variation in price per unit of 
plant food. We used 12 of these materials the past season in side-
dressing cotton, with no outstanding diffeience in Aiold 

^^We^^alsodetermining the efficiency of these nitrogenous 
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materials as the sole source of nitrogen in cotton production. Re
sults over a period of several more years are necessary before defi
nite conclusions can be drawn as to relative efficiency of these 
materials in crop production. 

Side-Dressing with Potash 

This is a continuation of side-dressing cotton with muriate of 
potash at the rate of 50, 100, and 150 pounds per acre in addition to 
100 pounds of sodium nitrate, where the regular fertilizer applica
tion was 600 pounds per acre of a 4-9-4, The average yield without 
sodium nitrate as side-dresser was 1,620 pounds per acre, and 2,162 
pounds when cotton was side-dressed with 100 pounds of sodium 
nitrate. When side-dressed with sodium nitrate and 50 pounds of 
muriate of potash the yield was 2,222 pounds, which was further in
creased to 2,328 pounds when side-dressed with 150 pounds of 
muriate of potash. 

Seed Treatment 

Very beneficial effects were again obtained this year from treat
ing cotton seed before planting with mercury dusts. Better stands 
were obtained and plants were more vigorous and grew off faster 
from dusted seed. This is particularly true where cotton follows 
cotton on the same land for a number of years. Results have not 
been so striking when treated seed were planted where cotton had 
not grown for several years. 

The number of dusts was limited to three this year, used in 
varying amounts. Ceresan used at the rate of three ounces per 
bushel gave 29.3 per cent increase in stand, but at the rate of six 
ounces there was a decrease in stand of 1.7 per cent. Dust No. 1134, 
at rate of three ounces per bushel resulted in 41.7 per cent increase 
in stand ah compared with 17.8 per cent when only two ounces were 
used. Three ounces per bushel of dust No. 1148 increased the stand 
18 per cent, but no increase was obtained when only two ounces 
were used. 

Acid-delinted and machine-delinted seed continue to give more 
uniform stands and in shorter period of time than undelinted seed. 
The stand with machine-delinted seed was increased 25.5 per cent 
and with acid-delinted seed, 14.2 per cent by treating with three 
ounces of Ceresan per bushel. 

Place Effect of Fertilizers 

We are continuing our fertilizer placement studies in coopera
tion with the Bureau of Agricultural Engineering and the Bureau of 
( h emistry, United States Department of Agriculture. A mechanical 
distributor developed by the Bureau of Agricultural Engineering 
p aces the fertilizer at different depths and in different positions in 
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regard to seed. Some valuable data have been obtained as to the 
effect of fe rtilizer on germination of seed and early growth of plants. 
From results obtained it is reasonable to believe that poor stands of 
cotton obtained by many growers are due partly to placing the fer
tilizer in too close contact with the seed, thus injuring or destroy
ing their vitality. 

FIG. 26.—Fertilizer placement studies, Pee Dee Station, 1932. 1—Three 
and one-half inch band, two inches below seed. 2—Check, no 
fertilizer. 3—Three and one-half inch band, three inches below 
seed. Photographed May 14, 193 2. 

The most injurious effect was noted when fertilizer was placed 
in contact with the seed, their vitality having been destroyed prac
tically 100 per cent. When fertilizer was placed in a If inch band 
two and three inches below the seed, poor stands resulted. For the 
same depths results were practically the same when the band of fer
tilizer was widened to three and one-half inches. Germination of 
seed and growth of young plants were not affected when the fertil
izer was applied on each side but below the level of the seed. 

Broadcast Seeding 

Our seeding of cotton broadcast this year is a failure. Tlirips 
prevented growth of the plants early in season, allowing weeds and 
grass to make sufficient growth to choke out the cotton. This is our 
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third year attempting this method of growing cotton, only one at
tempt having been successful. 

Rate of Applying Side-Dresser 

Side applications of sodium nitrate at rates varying from 100 to 
300 pounds per acre have been made to cotton for several years with 
a view of determining the amount most profitable to use. There 
has been a gradual increase in yield with increase in the amount of 
side-dresser up to 300 pounds. The greatest gain, however, was 
made with the first 150 pounds, the increase from additional 
amounts not being sufficient to pay for cost of material. Average 
yields for three years for varying amounts are as follows: No side-
dresser, 1,356 pounds of seed cotton per acre; 100 pounds of sodium 
nitrate, 1,677 pounds; 150 pounds, 1,734 pounds; 200 pounds, 1,754 
pounds; 250 pounds, 1,762 pounds; 300 pounds, 1,788 pounds. 

Time of Picking 

Studies begun several years ago to determine the loss in grade 
and weight from allowing cotton to remain in the field until all is 
open before being picked, were continued. 

Definite areas are picked at three different times while similar 
areas are left unpicked until all cotton is open. Losses in weight 
and grade have varied from year to year with weather conditions. 
In 1929 the loss in weight from allowing cotton to remain in field 
until all was open amounted to 131 pounds of seed cotton per acre; 
in 1930, 220 pounds; and in 1931, 88 pounds. Greatest loss occurred 
in years with heavy rainfall and strong winds during the picking 
season. 

Cotton Following Winter Legume Cover Crops 

One of the big items of expense in producing cotton is the fer
tilizer cost, especially nitrogen. To determine to what extent we 
can supply the nitrogen requirements of cotton, we have for several 
years seeded the same areas to Austrian winter peas, hairy vetch, 
Monantha vetch, and Hungarian vetch, which were turned under 
about the middle of March and followed with cotton. Similar areas 
left without a cover crop otherwise receive the same treatments as 
areas with cover crops. The same basic fertilizer is applied to all 
plots, but only half of each plot receives side-dressing at the rate of 
200 pounds of sodium nitrate per acre. 

Areas left without a cover crop and side-dressed with 200 
pounds of sodium nitrate are not yielding as much as the cover crop 
areas without sodium nitrate. The gain from the use of sodium 
nitrate on the cover crop areas was not sufficient to pay for the cost 
of the material and labor for applying it. 



FORTY-FIFTH ANNUAL REPORT 115 

FIG. 27.—Austrian peas seeded in cotton middles in fall. 

Width of Row 

Rows three feet wide produced slightly more seed cotton than 
rows three and one-half and four feet wide the past season. In 
rows three feet wide the yield was 1,830 pounds, as compared with 
1,784 and 1,781 pounds for rows three and one-half and four feet 
wide, respectively. These results were obtained on land in high 
state of cultivation where cotton averaged four to five feet in height. 

The previous year, on thinner soil where cotton averaged two 
and one-half to three feet in height, there was a greater difference 
in yield. Rows three feet wide averaged 1,854 pounds of s eed cotton 
per acre, rows three and one-half feet wide averaged 1,754 pounds, 
rows four feet wide averaged 1,705 pounds per acre. Rows three 
and one-half to four feet wide are best adapted for the station soil 
where usually a large weed is produced. Rows narrower than these 
can be used to advantage on thinner soils where small growth of 
stalk is made. 

BOLL WEEVIL STUDIES 
(F. F. Bondy, U. S. D. A.) 

Boll Weevil Control Poison Plot Tests 

Nineteen boll weevil control poison plot tests were completed 
for the crop year of 1 931. 

Various combinations of the early sweet liquid poison followed 
by the dry calcium arsenate dust were used in one series of tests; 
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in another only the dry calcium arsenate was used; while in another 
only the early liquid poison was used. Still another series of tests 
was conducted to test the possibilities of commercial sodium fluosili-
cate as a means of boll weevil control. 

The average production of all plots receiving only calcium 
arsenate was 1,113 pounds of seed cotton per acre, while the aver
age production of the check plots was 793 pounds, or an average 
gain of 320 pounds, at an average cost of $3.88 per acre for poison
ing. This gave an average profit of $3.56 per acre, figuring lint 
cotton at six cents per pound and cotton seed at $10.00 per ton. 
Labor was figured at 10 cents per hour and calcium arsenate at 6.5 
cents per pound. 

The average production of all plots receiving three early appli
cations of sweet liquid poison followed by three later applications 
of calcium arsenate dust was 1,128 pounds of seed cotton per acre, 
while the average production of the check plots was 865 pounds, or 
an average gain of 263 pounds, at an average cost of $2.82 per acre 
for poisoning. This gave an average profit of $3.29 per acre. Black
strap molasses was figured at .18 ce nts per gallon and labor at seven 
cents per hour. 

The average production of all plots receiving three early appli
cations of sweet liquid poison followed by five later applications of 
calcium arsenate dust was 1,265 pounds of seed cotton per acre, 
while the average production of the check plots was 963 pounds, or 
an average gain of 302 pounds, at an average cost of $3.79 per acre 
for poisoning. This gave an average profit of $3.26 per acre. 

The average production of all plots receiving only three early 
applications of sweet liquid poison was 1,072 pounds of seed cotton 
per acre, while the average production of the check plots was 1,090 
pounds, or an average loss of 18 pounds, at an average cost of $1.28 
per acre for poisoning. Since these tests have negative results, the 
cost of poisoning was a total loss. 

The average production of the plots receiving sodium fluosili-
cate was 1,061 pounds of seed cotton per acre while the average pro
duction of the check plots was 1,048 pounds. The results were 
negative; therefore, sodium fluosilicate does not seem to be of any 
value as a means of boll weevil control. Sodium fluosilicate of a 
better dusting quality would probably give better results. 

An average of 2.06 gallons of the sweet liquid poison (1-1-1 
molasses mixture) was used per acre and 6.42 pounds of calcium 
arsenate dust. 

The average square infestation for the week of July 29 to 
August 4 was as follows : 

1. Calcium arsenate dust—check plots, 63.4 per cent 
Calcium arsenate dust—poisoned plots, 16.1 per cent 
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2. Three early applications of sweet liquid poison and three 
later applications of calcium arsenate dust— 

Check plots—60.7 per cent 
Poisoned plots—16.0 per cent 

3. Three early applications of sweet liquid poison and five 
later applications of calcium arsenate dust— 

Check plots—58.1 per cent 
Poisoned plots—12.5 per cent 

4. Three early applications of sweet liquid poison alone— 

Check plots—61.2 per cent 
Poisoned plots—60.0 per cent 

5. Sodium fluosilicate (Fluo) dust plots— 
Check plots—62.3 per cent 
Poisoned plots—64.0 per cent 

Infestation and Abundance 

The initial infestation of adult emerged weevils in the young 
cotton during the early summer was heavy but by late summer the 
continued hot dry weather had greatly reduced the weevil popula
tion in many sections of the state. 

Migration 

The usual migration screen traps were conducted in the vicinity 
of Florence, and the first weevil movement within the cotton fields 
was noticed during the week of August 3 and by the week of 
August 10 weevils were moving very freely. General migration be
gan during the week of August 10 and reached its peak by the week 
of August 17. 

Hibernation Studies 

Seventy hibernation cages were installed during the fall of 
1931. Sixty cages were located in the open field and 10 Were located 
in the pine woods. Thirty of the cages in the open field contained 
Spanish moss as shelter and 30 contained cornstalks as shelter. Ten 
cages of each material were installed on October 15, November 1, 
and November 15. Five cages in the woods contained Spanish moss 
as shelter material and five contained leafage. These were installed 
on October 29. Five hundred weevils were released in each cage, 
making a total of 35,000 weevils. 

The total number of weevils emerging during the season was 
1,387, or 3.96 per cent of the total number released in the cages. 
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A total of 1,113 weevils emerged from the cages that were 
located in the open field, or 3.71 per cent of the total number re
leased in the cages. 

A total of 274 weevils emerged from the cages that were located 
in pine woods, or 5.48 per cent of the total number released in the 
cages. 

The percentage emergence for the different dates of installation 
were as follows (cages located in open field) : 

October 15 installation, 5.21 per cent emergence 
November 1 installation, 4.45 per cent emergence 
November 15 installation, 1.47 per cent emergence 

The percentage of emergence for the different shelter materials 
according to the dates of installation were as follows: 

Spanish moss cages in open field 
October 15 installation, 5.44 per cent emergence 
November 1 installation, 3.60 per cent emergence 
November 15 installation, 1.64 per cent emergence 

Cornstalk cages in open field 
October 15 installation, 4.98 per cent emergence 
November 1 installation, 5.30 per cent emergence 
November 15 installation, 1.30 per cent emergence 

The percentage of emergence for all cages of the various shelter 
materials located in the open field was as follows: 

Spanish moss cages, 3.56 per cent emergence 
Cornstalk cages, 3.86 per cent emergence 

The percentage of emergence for the various shelter materials 
for the cages installed in the pine woods on October 29 was as 
follows: 

Spanish moss cages, 3.44 per cent emergence 
Leafage cages, 7.52 per cent emergence 

The emergence from the Spanish moss and cornstalk cages was 
about the same; more weevils emerged from the October 15 installa
tion ; more weevils emerged from the woods cages; and the leafage 
cages gave the best emergence of all. 

Longevity Studies 

All weevils emerging from the hibernation cages were placed in 
longevity cages for weekly periods from May 8 to June 30. It was 
found that 9.7 per cent of the weevils were still alive on July 1. 
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Spring and Fall Spanish Moss Collection and Examination 

A total of 1 ,813 pounds of moss was collected during the fall of 
1931, which yielded 172 live and five dead boll weevils per ton of 
moss, or 96.1 per cent live weevils. 

A total of 2,266 pounds of moss was collected during the spring 
of 1 932, which yielded 97 l ive and 10 dead weevils per ton of moss, 
or 90.7 per cent live weevils. This was a much larger number of 
live weevils than has usually been found in the spring of the year. 

TOBACCO INVESTIGATIONS 
(W. M. Lunn, U. S. D. A.) 

Tobacco ranks second in money value in the tobacco section of 
the state, being exceeded only by cotton. Around seventy million 
pounds of tobacco were produced in South Carolina last year. 
Probably not more than half that amount will be produced this year, 
chiefly because of the disastrous effect of downy mildew or blue 
mold in the plant beds. South Carolina and eastern North Carolina 
seemed to be hit hardest by this disease. 

Some preliminary experiments conducted during the past 
spring indicate the possibility of growing plants under blue mold 
conditions. The mold, like the boll weevil, is doubtless here to stay 
In some years it may be worse than during the past spring while in 
other years it may be of little consequence. Vigorous efforts look
ing to development of a practical and economical method of control 
are imperative at this time if the farmers are to be helped in con
trolling this malady in the future. Such experiments will require 
the planting of s everal beds at different dates, the building of a bed 
where temperature can be at least partly controlled, and probably 
equipment for steam sterilization. In experiments at the station 
with various strengths and rates of application during the spring, 
Bordeaux mixture proved to be of little value in controlling this 
trouble. 

Bright, flue-cured tobacco, now the world's leading type, can be 
greatly improved in yield and quality by better use of fertilizers, 
employing a satisfactory rotation system, applying improved cul
tural methods, and planting only the variety best suited to the soil 
type. 

Experiments are now under way at the Pee Dee Experiment 
Station to determine the amounts of potash that can be used to ad
vantage to produce the best quality of leaf. A liberal supply of 
potash in the fertilizer mixture seems to maintain the vigor of the 
plant, gives considerable resistance to leaf spot diseases, and as a rule 
makes the desirable smooth leaf. 

In growing tobacco of high quality it is very important that the 
nitrogen supply in the soil become exhausted at about the time the 
plant reaches maturity. To obtain further information along this 
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line experiments were begun this year involving the use of several 
rates and sources of nitrogen. 

In recent years new types of highly concentrated fertilizer 
materials are coming into use in the preparation of tobacco fer
tilizing material for tobacco production. Observations on tobacco 
grown with the use of highly concentrated fertilizers carrying only 
nitrogen, phosphoric acid, and potash show unfavorable results on 
the very light, deep sandy soils, especially during the moderately 
wet years. If calcium, magnesium, and sulphur are added to such 
fertilizers in suitable quantities, better results are obtained. 

Some growers in this section follow the old rotation system of 
tobacco and weeds. Weeds produce an effect on the soil that favors 
the growth of high grade tobacco. What weeds add to the soil is 
not known, but at the present time some of the more common in
dividual weeds are grown in separate lots to determine the partic
ular weed best suited to tobacco. Now that land is considerably 
cheaper than in previous years, tobacco growers could improve the 
quality of the leaf by allowing at least a portion of their tobacco 
land to grow up in weeds in preparation for the tobacco crop. In 
addition to favoring the production of better tobacco some of the 
Aveeds ser ve to check the severity of some of the diseases which at
tack the tobacco plant. 

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

At the Sandhill Experiment Station near Columbia, the United 
States Department of Agriculture and the South Carolina Experi
ment Station have continued to pursue investigations of problems 
leading toward a more satisfactory utilization of sandhill lands 
which occur in this state and other parts of the southeast. 

As a whole very gratifying results have been obtained during 
the period covered by this report. The yields of the various crops 
have been such as to render the data secured of considerable value. 
Probably the most pronounced results have been obtained from the 
use of dolomitic limestone in supplying certain elements which ap
pear to be deficient in the soil at this station. Quite outstanding re
sults have also been obtained in experiments which have been under 
Avay f or the past several years to determine the effect of the place
ment of fertilizer on the germination and growth of cotton. These 
two subjects are discussed more fully elsewhere in this report. 

As in past years there have been many visitors who have come 
to examine at first-hand the experiments being conducted. Since 
1he first of May, 1932, more than 1,000 farmers and farm boys have 
been here, usually under leadership of county agricultural agents or 
vocational agricultural teachers. Many more colored farmers and 
farm boys were here than in any previous year. 
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Fertilizer manufacturers and dealers have displayed unusual in
terest in the fertilizer and other projects, as they have in person 
examined these experiments, and their impressions will be reflected 
most likely in the commodity which they will in the future offei for 
sale. # 

Improvements have been made in the general plant by the ex
tension of water mains from a central water plant to points supply
ing laboratories and other buildings; the installing of concrete run
ways between the main barns, silos, and small barns of the dairy 
plant; the installing of a lysimeter for conducting leaching studies 
on coarse Norfolk soil; and the removal of one tenant house from 
the field area to a situation set apart for such buildings. _ 

The experimental work at the station embodies studies m _ fer
tilization, forage and green manuring, _ soil fertility investigations, 
horticultural crops, forestry, and dairying. 

FORAGE AND SOIL IMPROVEMENT CROPS 
(R. B. Carr) 

Winter Legumes 

The winter legume test includes most of the commonly grown 
varieties, not only of the sandhills but also of the Southeastern 
states - na mely hairy, Oregon, Monantha, and smooth vetch (a new 
selection probably of hairy vetch), bur clover and Austrian winter 
peas. The plots were cross fertilized so as to give the follow mg 
differently treated areas: compost, compost-sodium nitrate, complete 
fertilizer (4-8-4), complete fertilizer (4-8-4) sodium nitrate, sodium 
nitrate alone, and a cheek or non-treated area. The hairy vetch, 
smooth vetch, and Monantha vetch have produced higher yields 
than other wdnter legumes in the test. Applications of nitrogen 
( 1 0 0  p o u n d s  o f  s o d i u m  n i t r a t e  p e r  a c r e )  p r a c t i c a l l y  d o u b l e d  t h e  
yields and seemed more beneficial than other fertilizer treatments. 

Green Manuring 

The green manuring experiment was undertaken to study the 
possibilities of soil improvement through the use of green manure 
crops Rye has been used as a winter cover crop, soybeans, cowpeas, 
velvet beans, and crotalaria constitute the summer legumes. Corn is 
being continued as the indicator crop. 

The experiment is designed to yield information on the follow
ing points: , .. ... 

1. The effect of turning under legumes as compared with non-
legumes. 

2. The residual effect of different green manure crops. 
3. The relative value of turning under an entire crop as com

pared with only the stubble. 



122 SOUTH CAROLINA EXPERIMENT STATION 

4. The benefits of summer-grown manure crops as compared 
with both summer and winter. 

Crotalaria 

Crotalaria, a member of the legume family, was recently intro
duced to this country from the old world. Its chief value is as a soil 
builder. Of the 600 or more species only a few are promising 
enough to justify experimental interest. About 40 are included in 
the test at the Sandhill station. Crotalaria striata, the variety that 
has gained the greatest commercial importance, is being used in 
rotation with other legume and non-legume cash crops. 

Soybeans 

This year the station tested 12 varieties and 85 selections of 
soybeans. These were planted four rows of each for hay yields and 
four for seed, making a total of 776 rows. The yield of seed ranged 
from two to three bushels on the extreme hay type of bean to 17^ 
bushels on the heavier seed-yielding strains. The hay yield ran as 
high as five to six tons per acre. Soybeans were also included in 
the rotation experiments. 

The 1932 soybean test included in addition to the above men
tioned selections, 200 new introductions from Europe. 

Cowpeas 

The cowpea variety test was continued as in the past, each 
variety being planted in several replications, with a row in each plot 
for hay yields and one for seed yields. Seed yields ranged. from 
four to 16 bushels and hay from one and one-half to 11 tons per 
acre. 

Velvet Beans 

Velvet beans are being grown as forage and as green manure. 
In the test this year they ranked well with soybeans, cowpeas, and 
crotalaria in a rotation with corn. They are still being selected for 
earliness and for a brush type "vine. 

Kudzu 

T h e  e x c e l l e n t  g r o w t h  m a d e  b y  k u d z u  d u r i n g  t h e  p a s t  s e a s o n  
was very encouraging. The vines on the new area spread rapidly 
and covered the ground well. In the old field, after a thorough cul
tivation which destroyed the weeds, the foliage became almost waist 
deep in places. There was very little undergrowth of grass. The re
sults indicate that an abundance of moisture is the prime requisite 
and that the runners should not be covered nearer than four or five 
feet from the terminal end. At this distance the runners have be
come toughened and have a more woody texture. 



FORTY-FIFTH ANNUAL REPORT 123 

Grass Nursery 

Several of the grasses in the nursery have shown promise of 
profitable adaptation to the Sandhill section. Some of these have 
been set in the pasture but a lack of moisture at the time of setting 
killed most of the plants. These trials are being continued. About 
two acres of Napier grass have been set in the pasture and are under 
controlled grazing. The grass is more of the cane type and affoids 
abundant grazing if not allowed to get stalky. It is estimated t at 
under proper management and with fertilizer it will furnish 100 to 
150 days of grazing per acre per year, possibly more^ as the giass 
gets older. The grass may be set with old stalks, as is the common 
practice in the culture of the syrup canes, or it may be set from 
sprouts which have been removed from the old bunch. 

FERTILIZER EXPERIMENTS WITH FIELD CROPS 
(R. W. Wallace) 

The fertilizer experiments conducted at this station in 1931 
were very satisfactory. The season for cotton production was ex
tremely favorable and the average yield of seed cotton for 274 plots 
was approximately 1,036 pounds per acre, which is considered a 
good yield for the coarse sandy soil of this region. The supply o± 
available plant food in the soil is exceedingly low; therefore, large 
quantities of commercial fertilizer must be applied and a careful 
cropping system followed, if a profitable return from the crops is to 
be expected. Inasmuch as the soil is low in available plant food, 
there is an excellent opportunity for the study of plant nutrition, 
especially the deficiencies of potash, magnesium, and manganese. 

The plant nutrients in nitrogenous fertilizers leach out oi the 
coarse sandy soil so rapidly during excessive rains that it has been 
found necessary to apply at least one-half of the total nitrogen as a 
side-dresser in two or three applications. 

About one-half of the area devoted to fertilizer tests is m a two-
vear rotation consisting of cotton followed by Austrian winter field 
peas one year, and corn with soybeans or cowpeas mterplanted and 
followed by Austrian winter peas in the fall. In order to decrease 
the loss of soil nitrogen during the winter months through the pro
cess of leaching, the soybeans and eowpea vines are not turned un
der the soil until just prior to the planting of the springy crops 

The fertilizer experiments that are cropped continuously to 
cotton are planted with a winter cover crop such as Austrian winter 
field peas or rye and vetch. 

LIME 

Several of the experiments were cross-treated with dolomitic 
limestone (a calcium-magnesia carbonate) at the rate of 1,200 to 
1,500 pounds per acre prior to the planting of the 1931 crop, to cor
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rect the magnesium deficiency. Both cotton and corn responded to 
the treatment. In one experiment there was an increase of 16 per 
cent in yield of seed cotton per acre on the limed area over the un-
limed. This increase was on the check plots which received an 8-8-4 
fertilizer. On the plots that did not receive any potash but were 
limed, there was a decrease in the yield of seed cotton on the limed 
area. This decrease in yield is probably due to the fact that the 
magnesium in the dolomitic limestone rendered unavailable the 
available potash in the soil. From these tests it has been found that 
at least 30 or 40 pounds of water-soluble potash should be applied 
to this soil where liberal rates of limestone are applied. 

With winter legumes such as Austrian winter field peas and 
vetch there was a difference between a success and a failure where 
lime was applied and where it was not. The peas doubled the 
growth where 1,500 to 2,000 pounds of dolomitic limestone was ap
plied per acre. There was a considerably better inoculation and 
root system where the lime was applied. 

FIG. 28. Influence of lime on growth of Austrian winter field peas. 

In a corn and soybean rotation test one-half of each series was 
limed in 1930 at the rates of 2,000 pounds of dolomitic limestone per 
acre and each year the soybeans have shown a marked response to 
the lime treatment. There was a very distinct difference in the 
weight yields in 1931. During the drought in August and Septem

LIMED UNLIKE!) 

CORN AND SOYBEAN ROTATION 
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ber the moisture in the soil on the limed area (because of larger 
growth) was exhausted fully two weeks before that of the unlimed 
area and the vines dried up before they could mature. 

POTASH 

Cotton in some of the experiments responded remarkably well 
to potash. In a source-of-potash test there was a difference of 1 ,138 
pounds of seed cotton per acre between the plot which received no 
potash and the plot which received 100 pounds of sulphate of potash 
plus 138 pounds of magnesium sulphate per acre. 

There was an increase of 1,108 pounds of seed cotton per acre 
on the plot that received 240 pounds of manure salts over the plot 
that received no potash. 

In a test on rate of potash application for cotton with calcium 
nitrate versus sodium nitrate there was an increase in yield of seed 
cotton from sodium nitrate over calcium nitrate. This increase in 
yield was in indirect ratio with the rate of potash applied. On the 
no potash plot there was an increase in yield of 160 pounds of seed 
cotton per acre from sodium nitrate over calcium niti ate. The in
crease was only 21 pounds of seed cotton per acre on the plots 
which received 120 pounds of muriate of potash per acre. 

All plots received 45 pounds. of ammonia and 60 pounds of 
phosphorus per acre. Potash applied as indicated above. 

In a test on time and rate of applying potash to cotton ^ there 
was an increased yield of seed cotton from an increase in the 
amount of potash applied, but there was no advantage in dividing 

Table 32.—Analysis of Results From Rate of Application of Potash For 
Cotton With Calcium Nitrate Versus Sodium Nitrate, Sandhill 
Experiment Station—1931 

Source of 
nitrogen 

Check 
Calcium nitrate 
Sodium nitrate — 
Check 
Calcium nitrate 
Sodium nitrate 
Check 
Calcium nitrate 
Sodium nitrate 
Check 
Calcium nitrate 
Sodium nitrate 
Check 

Rate of 
muriate of 
potash 

per acre 

Total pounds 
of seed cptton 

per acre 

Increase of sodium 
nirate over calcium 

nitrate with 
varying amounts 

of pot ash 

30 | 1117.0 
None 828.0 
None 988.0 160 lbs. 

30 1143.5 
30 1 1107.0 
30 1212.0 105 lbs. 
30 1110.0 
90 1246.0 
90 1344.0 98 lbs. 
30 | 1256.0 _ 

120 ! 1233.0 I 
120 1254.0 21 lbs. 

30 1101.5 
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the application of potash or applying all of it as a side-dresser when 
the cotton was chopped. In some plots the yield decreased where 
the potash was divided or all applied at chopping. There was an in
creased yield of 403 pounds of seed cotton per acre on plots that re
ceived 120 pounds of muriate of potash per acre over those plots 
that received only 30 pounds of muriate per acre. 

Table 33.—Analysis of Results from Time and Rate of Applying Potash to 
Cotton, The Sandhill Experiment Station—1931 

(Calculated in Pounds of Seed Cotton Per Acre) 

Pounds 
K2O 

Time of application 
of potash 

Total 
yield seed 

cotton 
per acre 

Pounds 
increase 
due to 

split appli
cation 

Pounds 
increase 

due to 
late appli

cation 

Average 
yield each 
amount 

of po tash 

All at planting 1212 1 
- 1 -

15 1 at pit., I at chop. 1217 1 5 1225 
All at chopping 1245 1 - 33 
All at planting _ _ _ 1311 

30 £ a t pit., i at chop. 1377 | 66 1343 
All at chopping 1340 - 29 
All at planting 1399 

45 4 a t pit., I at chop. 1425 26 1404 
All at chopping 1387 12 
All at planting 1492 

60 $ at pit., £ at chop. 1526 34 1508 
All at chopping _ 1506 14 

Fertilized with 600 pounds of 5-10-0 (NPK) at planting and 
side-dressed with 83.3 pounds of calcium nitrate at chopping. 

Muriate of potash applied as indicated. 
In addition to the fertilizer tests at the station, cooperative ex

periments were conducted with 17 farmers in the coastal region of 
this state. These projects were planned and conducted chiefly to 
determine the most efficient time and rate to apply potash to cotton. 
A few of the tests were unsatisfactory because of irregular stands 
but most of them were fair and responded to the application of 
potash similarly to the tests at the station. 

HORTICULTURAL EXPERIMENTS 
(L. E. Scott) 

Peaches 

The first crop of peaches was harvested this year from the 
two-acre Elberta orchard that is being used in fertilizer and cul-

« 
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tural tests. Although individual tree and plot yield records showed 
interesting variation in the different treatments, the one year s re
sults cannot be regarded as definite. _ . 

The minus-nitrogen series of plots continues to be the onl\ series 
showing decided growth differences. Cover crops on the limed 
areas are much better than on the unlimed, although the trees do 
not show any noticeable effects of the lime application. 

About 200 trees in the orchard were killed this year by what is 
usually termed "winter injury". This injury was especially severe 
in the sandhill region of the state this season. Studies have been 
made on the orchard here, and it is planned to carry them on m an 
effort to determine the factors involved in this particular type ot 
imnrv ^ 

Three trees of each of 25 peach varieties and several varieties of 
persimmons, plums, pecans, and pears were added to the variety 
test planting. 

Grapes 

The experimental work with grapes at this station is being con
tinued. Trellises have been erected for the older planting. Vines ot 
20 stock varieties and 32 table grape varieties have been added to 
the vineyard and are making good growth. 

Records of weights of prunings are kept to serve as a measure
ment of individual vine growth. Several years will be necessary 
however, before determination of the relative vigor of the different 
varieties and graft combinations can be made. 

The propagation work is being continued. More than i,uuu 
bench grafts of both Vinifera and Labrusca varieties on a number 
of stocks were made, and those of the previous year were planted in 
the vineyard. 

Berries 

The Youngberry continued to prove its adaptability to this 
region by producing a heavy crop of high quality fruit. A 100 per 
cent increase in yield per vine was obtained from vines which did 
not have the young canes cut off w hen the old bearing wood was re
moved after the 1931 harvest. Ihis test is being continued. Prob
ably the difference would not be so marked in a year with a favor
able growing season. 

The Latham was the only raspberry variety in the test planting 
which produced a satisfactory yield. All of the varieties except the 
Van Fleet do not seem capable of withstanding the hot summers of 
this latitude. The Van Fleet is a vigorous grower but its fruit is of 
only fair quality. 
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Asparagus 

The planting of asparagus to be used in fertilizer tests made an 
average yield of about 55 crates per acre this year. Preliminary to 
the differential fertilizer treatments, a statistical study is being 
made of the relation of plot yields to climatic factors. The relative 
production of the various individual plots shows a striking similar
ity from year to year. These studies will be continued for at least 
one more year. 

The asparagus planting that is to be used to provide material 
for chemical studies on food reserves in the asparagus crown was 
harvested for the first time this season. The equipment to handle 
the preparation of samples has been secured and the analytical work 
will proceed. 

An additional planting of 2.5 acres was set out this year. This 
area is to be devoted to the study of various cultural problems, in
cluding those involved with the economical producion of green as
paragus. 

Cantaloupes 

Twenty-three varieties of cantaloupes were planted in the test 
plots. Hale's Best, Extra Early Hanover, Orange Flesh, Spartan
burg County, Rocky Ford, and Wood's Superba produced the 
heaviest yields. All of these except the Early Hanover are of good 
quality and flavor. 

Watermelons 

After a year's preliminary work with fertilizers for water
melons, permanent plots to test both formulae and rate of applica
tion have been laid out. The production of the various plots this 
year showed interesting differences but several years' records must 
be obtained before definite conclusions can be drawn. 

Thirteen varieties wrere included in the watermelon variety 
trials. Stone Mountain, Irish Grey, Kleckley's Sweet, and Georgia 
Rattlesnake produced the largest yields of the varieties tested. 

Sweet Potatoes 

The sweet potato experiments have been reorganized with 
permanent fertilizer plots laid out to be used in a three year rota
tion^ Ihese plots include 18 different fertilizer formulae and several 
varying rates of application. 

The variety tests are being continued as heretofore. 

FOREST PLANTING 
(J. A. Riley) 

Additional plantings have been made in the forestry area and 
plots have been laid out for studies of the preparation of land grow
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ing small oaks prior to planting to pines. Several species of pines 
have been added to pine plantings. 

DAIRY INVESTIGATIONS 
(E. W. Faires) 

Official Testing 

The usual program of official testing for milk and butterfat 
production under standardized conditions is being continued. Dur
ing the vear five two-year-old heifers have completed records 
averaging 10,123 pounds of milk and 516 pounds of butterfat. These 
records included with four heifer records previously completed 
make nine heifer records averaging 9,984 pounds of milk and 507 
pounds of butterfat at two years and three months of age. 

At the present there are six two-year-old heifers and one three-
year-old cow on official test. Conditions permitting, a heifer record 
and a mature record will be made on all females. Now cows m the 
herd have reached the age requirements for the mature class. 

Proving Bulls 

One young bull was lent to a cooperator in proven-sire project 
work. Arrangements are now being made for lending another. 
Two bulls have previously been placed. 

Herd Health 

All animals have passed satisfactory negative tests for both 
tuberculosis and contagious abortion. The herd was accorded an 
Accredited Herd certificate August 12, 1931. 

Second Generation Proven Sire 

Following up the breeding project of e stablishing a herd of high 
average milk and butterfat production by the continuous use of 
proved sires, a second proved sire was purchased in April for use on 
the herd. This bull, termed second generation proved sire, will be 
used, in general, on daughters of the first generation proved sire. 

PERMANENT PASTURE 

The entire growing season of 19 31 was poor for permanent grass 
development, lack of moisture apparently being the main limiting 
factor. Lowland water seepage areas, where sod is fairly well es
tablished, made some growth, supplying sufficient pasturage for 
available cattle. On the upland and hillside areas practically all 
lespedeza was killed and very little spread of Bermuda grass was 
observed. Dallis grass afforded more grazing and spread more than 
other grasses on the upland areas. 

Efforts were made, early in the spring to secure a better sod on 
the upland or hillside pasture by reseeding lespedeza, 20 pounds per 
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acre, Dallis grass, five pounds per acre, and Bermuda roots from 
native Bermuda stock, these roots being put three feet apart in 
furrows drawn three feet apart with the contour of the hill. The 
lespedeza and Dallis grass were seeded with a small grain disc 
seeder. 

The lespedeza was a complete failure; the Dallis grass has not 
had sufficient time for report on the growth; the Bermuda has made 
very satisfactory development. It is believed that the failure with 
lespedeza was due to shallow seeding on unprepared seed bed 
followed by unfavorable seasons. 

Commercial fertilizers applied to the pasture during the year 
were 200 pounds of superphosphate and 50 pounds of muriate of 
potash per acre in late fall, and 50 pounds of sodium nitrate early 
in June. 

Work is being continued in collecting data on the carrying 
capacity of the pasture in terms of milk produced per acre on a 
representative known area of the pasture. Grass clippings are be
ing made from this same area from which total feed nutrients pro
duced will be determined. 

Very satisfactory results are being secured this season-- w ith 
pearl millet as a supplemental grazing crop. Clippings are being 
made on this to determine total feed nutrients supplied. 

THE TRUCK EXPERIMENT STATION 

For the past three years special efforts have been made to in
crease the production and consumption of South Carolina fruits and 
vegetables because of their high iodine content. Our products are 
highly advertised and favorably received in the markets of the 
United States. 

The farm value of the vegetables and fruits produced in South 
Carolina amounts to approximately $25,000,000.00 during good years 
with normal prices. This is one-sixth the value of all crops grown 
in the state. More than 110,000 acres are devoted to vegetables 
alone, and 15,000 carloads of fruits and vegetables are shipped out 
of the state each year. 

Some of our farmers have made money but many have lost 
heavily while growing these crops. The hazards are very great 
and fundamental research work is badly needed if we are to make 
vegetable and fruit growing profitable and permanent industries. 
The agricultural research department, which is the authorized fact
finding and fact-interpreting agency for the relief of agriculture, 
has not had the facilities or the opportunity to conduct experiments 
with these crops in the areas best adapted to their growth. 

After three years of effort and close cooperation between 
Charleston county, the Agricultural Society of Charleston, and the 
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FIG. 29.—Office and laboratory building, Truck Experiment Station, 
Charleston, S . C. 

United States Department of Agriculture the truck station has been 
established and is equipped for work. The Agricultural Society 
provided the land, 140 acres. The county appropriated $10,000 tor 
buildings and equipment, and the United States Department of 
Agriculture has assigned two men, a plant pathologist and an en
tomologist, to work at this station. All that is lacking is a state 
appropriation for support of the work. The immediate needs are for 
funds for supplies such as seeds, fertilizers, small tools and imple
ments, labor for operation of the place, and salaries for two men, a 
well trained and experienced vegetable man, and _ an assistant 
pathologist to assist Dr. W. D. Moore with his plant disease investi
gations. A small annual appropriation here will yield a large re
turn on the investment because 

1 The need for such work is very great and the results will be 
helpful and immediately available to the whole eastern part of the 
state 

2 The Agricultural Society has furnished the land and the 
county provided the buildings and equipment without cost to the 
state * 

3. The United States Department of Agriculture is providing 
two well trained and experienced scientists to head up two of the 
three important lines of work needed. 

The state funds will be used for providing supplies, labor and 
assistance for the men on federal salary roll and for employing a 
vegetable specialist or horticulturist who will have charge of the 
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field experiments in testing varieties, new crops, fertilizers, and cul
tural practices with truck crops. 

I nless we can work out practical methods of controlling insect 
pests and diseases of truck crops and develop better fertilizer, rota
tion, and cultural practices for economic production of high quality 
vegetables, South Carolina can never become a great vegetable state. 

We are due our farmers in the eastern part of the state this 
consideration. 

PUBLICATIONS 

A higher appreciation of the value of scientific research in rela
tion to practical agriculture is shown in the constantly increasing 
demands for publications of the South Carolina Experiment Station. 
These increasing demands are especially noticeable for publications 
on such subjects as agricultural economics, home economics, truck 
crops, soil building, and livestock. The increased number of publi
cations from the Division of Agricultural Research and from some 
other divisions is helping greatly to meet these demands in part, but 
there is special need for further information along a number of re
search lines. This is particularly true of truck crops. Supplies of 
older publications have been exhausted more rapidly than hereto
fore and it now appears that new publications should be issued in 
larger quantities. 

The distribution of publications is through a classified list 
which was revised during the preceding year and which receives 
minor revisions from time to time. The list now contains over 6,000 
names classified according to the important subject matter divisions 
represented in research work. 

PUBLICATIONS ISSUED * 

During the fiscal year 10 new publications were issued and one 
publication was reprinted as follows: 

Bulletin 276, "Analyses of Commercial Fertilizers". 
Bulletin 277, "Rations for Fattening Swine".. 
Bulletin 278, "Biological Studies of The Oriental Fruit Moth 

—1930". 
Bulletin 279, "Relation of Price to Quality of South Carolina 

Cotton—1929-1930 Season". 
Bulletin 280, "Farm Power Utilization and Costs—South 

Carolina' \ 
Bulletin 281, "Dry Lot Rations for Fattening Hogs". 
Bulletin 282, "Agricultural Finance in South Carolina". 
Bulletin 283, "Experiments on Rate and Time of Applying 

Sodium Nitrate". 
Statistical Bulletin 1, "South Carolina Agriculture—A Statis

tical Report". 
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"Forty-fourth Annual Report for the year ended June 30, 
1931". 

Bulletin 234, "Protein Supplements to Corn in Dry Lot for 
Fattening Pigs". (Reprint.) 

TECHNICAL CONTRIBUTIONS (NEW SERIES) 

No. 16. The Relationship between Breaking Strength and the Per 
Cent of Egg Shell, by C. L. Morgan. Paper presented be
fore Poultry Science Association, Louisville, Ky., August, 
1931. 

No. 17. Germination of Cotton Seed at Low Temperatures, by C. A. 
Ludwig. Journal of Agricultural Research, Vol. 44, No. 4, 
Feb. 15, 1932. 

No. 18. Differential Response of Certain Soil Types to Applications 
of Calcium Arsenate, by W. R. Paden. Journal of Ameri
can Society of Agronomy, Vol. 24, No. 5, May, 1932. 

No. 19. Response of Some Common Field Crops to Various Rates of 
Application of Calcium Arsenate to Several Soil Types, by 
W. B. Rogers. Proceedings of Association of Southern 
Agricultural Workers, Birmingham, Alabama, February, 
1932. 

No. 20. Relation of Ash Constituents of Carpet Grass from Fer
tilizer Plots to the Oxidation-Reduction Potentials of the 
Metallic Nutrient Elements, by H. P. Cooper, J. H. Mitchell, 
and E. D. Kyzer. Proceedings of Association of Southern 
Agricultural Workers, Birmingham, Alabama, February, 
1932. 

No. 21. Some Factors Affecting the Yields of Asparagus Plots, by 
L. E. Scott. Proceedings of Association of Southern Agri
cultural Workers, Birmingham, Alabama, February, 1932. 

No. 22. The Occurrence of Spines on Okra, by R. A. McGinty. Pro
ceedings of Association of Southern Agricultural Workers, 
Birmingham, Alabama, February, 1932. 

No. 23. Production Factors, by J. P. LaMaster. The Guernsey 
Breeders' Journal, March 15, 1932. 

PUBLICITY WORK 

In order to keep the work of the Experiment Station and the 
publications which it issues prominently before the public, news 
letters and special articles have been issued through the Publica
tions Division for the use of newspapers and agricultural journals. 
These news letters and articles call attention to new publications 
and to various activities of the Experiment Station and its staff. 
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Articles by various members of the Station staff have also been pre
pared and given publicity through the Division of Publications, and 
otherwise. The material in these news letters and articles is, of 
course, based largely on the results of our research work during the 
fiscal year or before. In this way the public is given wider and 
better knowledge of the work which the station does, and this in 
turn enables the station to be of greater service to the public. 

PROJECTS UNDER WAY 
AGRICULTURAL ECONOMICS 

Farm land price study of t he state 
An economic study of farm credit in the Orangeburg area of South Carolina 
A study of enterprise efficiency in Orangeburg county, South Carolina 
A study of truck crop production efficiency and organization in the newer 

truck section of South Carolina 
Route study of farm business and cost of production 
Cotton marketing study of t he state 
A study of the methods and price factors in marketing South Carolina hogs 
A study of the production and distribution of farm commodities in Sumter 

county, South Carolina 
The taxation of farmers in South Carolina 
Taxation and "ability to pay" in South Carolina 
Assessed and actual values of South Carolina farm real estate 

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 adaption 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 a pplication of nitrogenous fertilizer to oats 
Rates of application of nitrogenous fertilizer to corn 
Time 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 
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Rotation study with cotton and corn 
Time 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 
Organic vs. inorganic nitrogenous fertilizers to tobacco 
General fertilizer analysis test with cotton, corn, and small grain in rotation 

(Keitt plots) . , r 4.4. 
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 
Sources, rate and time of application of potassic fertilizers to cotton, corn, 

and small g rains 
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 c rops 

Investigation of a rsenic injury to various crops when too heavily applied to 
the soil 

ANIMAL HUSBANDRY 

Rations for fattening hogs on green barley , 
A comparison of green rye and barley as forages for fattening hogs 
Cottonseed meal as a supplement to corn for fattening hogs on green 

forage • 
A study of the influence of soybeans when fed with limited and full rations 

of corn and corn and fishmeal on the hardness of fat in hogs 
A genetic study of the results of intensively inbreeding Berkshire swine 
A genetic study of the inheritance of the early lambing character 
Shortening the" winter feeding period for purebred beef cows 
Effect of minerals on growth and breeding qualities of beef cattle 

BOTANY AND BACTERIOLOGY 

A study of the factors which influence the growth and development of 
cotton buds and bolls 

Arsenic toxicity in soils . , 
Further observations on manganese deficiency in soils at Florence 
A study of some of the factors which may influence cotton seed germina

tion and seedling survival 
Nematodes and cotton "Soreshin' 
A study of the length and structure of cotton fibers 
Forestry experiments to determine methods of seeding and rates of growth 

of various species 
Plant disease survey 
Strains of the cotton wilt fungus 

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 t he factors influencing the iodine content of the plants 
Factors influencing the oil content of cotton seed 
Effects of fertilization on the protein content of pasture grass 
The mineral and gossypol content of eggs as influenced by vegetable pro

tein in laying and breeding rations 
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DAIRYING 

Preparation and economic uses of roughages in feeding dairy cattle 
Line breeding and out crossing as systems of breeding dairy cattle 
Official t esting of dairy cows in the state 
Study of t he influence of different feeds on the growth of dairy heifers 
Raising dairy calves with the minimum amount of milk 
Effect of fertilizers on pasture 
Rate of assimilation of calcium and phosphorus by dairy cows 
Methods of measuring the effect of inheritance on milk and butterfat pro

duction i 
Using whole milk as the sole diet for dairy calves 
Study of the relation between the external form and the internal anatomy 

of the dairy cow and her producing ability 
Use of cotton seed in the dairy ration 
Costs and efficiency of electrical refrigeration for dairy farms 

ENTOMOLOGY 
Southern corn stalk borer 
Corn bullbugs 
Rice weevil and associated insects 
Corn ear worm (1932) 
Boll weevil hibernation 
Cotton flea hopper 
Thrips on seedling cotton 
Codling moth 
Oriental fruit moth 
Giant root borer of apple 
Mexican bean beetle 
Tomato fruit worm 
Faunal survey 

HOME ECONOMICS 

A study of public library facilities in South Carolina 
An economic study of food consumption of farm families in the South 

Carolina Piedmont 
An income, savings and expenditure s tudy of farm families in six counties 

of South Carolina 
A study of the attitude of high school seniors toward rural life 

HORTICULTURE 

Apple pollination s tudies 
Peach fertilizer and cultural tests 
Asparagus fertilizer a nd spacing trials 
Seasonal composition of asparagus crowns 
Factors influencing grape production 
Lima bean studies 
Variability of peach seedlings 
Sweet potato fertilizer, spacing, and variety tests 
Influence of climatic factors upon earliness and yield of some vegetables 
Fruit and vegetable variety trials 

POULTRY 
Cost of egg production 
Cost of raising pullets 
Comparison of hatching date for White Leghorn pullets 



FORTY-FIFTH ANNUAL REPORT 137 

Vegetable proteins in laying and breeding rations 
Value of v arious forms of d ried milk in a standard meat scraps laying mash 
Value of dried whey in a standard meat scraps laying mash 
Ground oats vs. ground yellow corn in the laying mash 
Dicalcium phosphate as a mineral supplement to a standard meat scraps 

laying mash , 
Green feed vs. alfalfa leaf meal as supplements to the laying mash 
Value of c od liver oil in laying and breeding rations . 
Amount of yellow corn necessary in the chick ration to meet vitamin A re

quirements 
The use of sa lt (NaCl) in poultry rations . 
Comparison of all-mash and mash and grain feeding of laying hens 
Commercial cold storage of eggs 
Virus vaccination as a control for fowl pox 
Artificial lights in egg production 
The use of cloth curtains in the protection of open front poultry houses 

FARMS 

Soil improvement studies . , , , 
A study of the possibilities of soybean-small grain rotation by the use ot 

mechanical power 
The power unit as a factor in producing corn 
The power unit as a factor in producing cotton 
Studies with lespedeza for hay 
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FINANCIAL STATEMENT 

SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

In Account With 

THE UNITED STATES APPROPRIATIONS, 1932 

Hatch Adams Purnell 
Fund Fund Fund 

DR. 

To balance from appropriations for 1931 $ 0.00 $ 0.00 $ 0.00 
Receipts from the Treasurer of the United 

States, as per appropriations for fiscal 
year ended June 30, 1932, un der acts of 
Congress approved March 2, 1887 
(Hatch Fund), March 16, 1906 (Adams 
Fund), and February 24, 1925 (Purnell 
Fund) $15,000.00 $15,000.00 $60,000.00 

CR. 

Personal services $10,879.86 $12,179.77 $47,681.18 
Supplies and materials 1,339.90 615.57 3,489.24 
Communication service 257.89 158.70 387.59 
Travel expenses 489.77 279.42 3,757.07 
Transportation of things 59.35 37.83 417.15 
Publications 359.41 0.00 1,034.03 
Heat, light, water and power 0.00 173.64 229.57 
Contingent expenses 0.00 1.60 0.00 
Equipment 1,361.52 1,255.13 2,902.95 
Buildings and land 252.30 298.34 101.22 

Total $15,000.00 $15,000.00 $60,000.00 

We, the undersigned, duly appointed auditors of the expenditures from 
Federal appropriations reported herein, do hereby certify that we have 
examined the books and accounts of the South Carolina Agricultural Ex
periment Station for the fiscal year ended June 30, 1932; th at we have found 
the same well kept and classified as above; and that the balances, receipts, 
and disbursements are as follows: 

Hatch Adams Purnell 
Fund Fund Fund 

Act of Act of Act of 
Congress Congress Congress 
March 2, March 16, February 24, Totals 

1887 1906 1925 All Funds 
Unexpended balance brought 

forward from preceding 
year $ 0.00 $ 0.00 $ 0.00 $ 0.00 

Receipts for the year from the 
T r e a s u r e r  o f  t h e  U n i t e d  
States 15,000.00 15,000.00 60,000.00 90,000.00 

Total Federal Funds —$15,000.00 $15,000.00 $60,000.00 $90,000.00 
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Disbursements for the 
year 15,000.00 15,000.00 60,000.00 90,000.00 

Unexpended balance _ ... 
Tune 30, 1932 $ 0.00 $ 0.00 $ 0.00 $ 0.00 

Proper vouchers for all of the above disbursements are on file and have 
been examined by us and found correct. 

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

acts, icspectively. SIGNED: J. M. SMITH, State Auditor. 
Attest: S. W. EVANS, 

Custodian of the Seal. 

SUPPLEMENTARY STATEMENT, 1932 

FUNDS OF THE EXPERIMENT STATION OTHER THAN THOSE 
FROM FEDERAL SOURCES 

Sources 

SOURCES OF FUNDS 
Balance from Receipts 
previous year for 1932 

State appropriations $ 0.00 
Special appropriations* — 0.00 
Sales — 6,660.06 

Total —$6,660.06 

Total 
$ 63,787.83 $ 63,787.83 

10,000.00 10,000.00 
47,679.97 41,019.91 

$121,467.80 $114,807.74 

CLASSIFICATION OF TOTAL EXPENDITURES FROM SUPPLE
MENTARY FUNDS 

Salaries - $ 37,762.19 
Labor -------------- 22,799.49 
Stationery and office su pplies 583.07 
Scientific supplies, consumable 172.69 
Feeding stuffs -'oor'in 
Sundry Supplies ^ 
Fertilizers '?«Q7-
Communication service 4910 09 
Travel expenses 4,219.22 
Transportation of things 
Publications LJJ34.61 
Heat, light, water and power 3,865.03 
Furniture, furnishings and fixtures 67.50 
Library 0.00 
Scientific equipment 
Livestock 1,331.06 
Tools, machinery and appliances 6,244.35 
Buildings and land nnnim 
Contingent expenses 900.40 
Unexpended balance 3,846.88 

Total $114,807.74 

*For buildings Truck Experiment Station, Charleston, S . C. 




