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The 
FIFTY-SEVENTH ANNUAL REPORT 

of the 
SOUTH CAROLINA EXPERIMENT STATION 

INTRODUCTION 

The critical nation-wide need for certain agricultural com
modities such as oils, milk, meat, and poultry products is demand
ing considerable change in the pattern of our production enterprises. 
The heavy demand for animal products offers an excellent oppor
tw1ity to expand livesto-ck production enterprises to the limit of 
the local feed supply. 

Since an abundance of relatively cheap feed is needed in any 
animal production program, it is desirable to stimulate the grow
ing of as adequate supplies as possible of quality feed crops. The 
present shortage of farm lab.or has decreased the acreage of certain 
cash crops and increased the acreag:e of feed crops ·which can be 
handled with farm machinery. It is not likely that there will be 
much increase in the farm labor supply, {IJ~d a larger proportion of 
the cultivated acreage can be utilized for the production of the 
much needed feed crops. 

Realizing that a great deal of the farm land in the state is too 
acid and lacks the necessary fertility to produce the quality and 
quantity of feed necessary for permanent livestock enterprises, 
the Agricultural Adjustment Administration has inaugurated a lim
ing program which is destined to have a very important place in 
establishing a greatly needed diversified system of agriculture in 
this state. 

The present acute farm labor shortage is creating much in
terest in the mechanization of the major farming operations, and we 
can look forward to the utilization of more labor-saving farm equip
ment. 'rhe "·orld outlook for the cotton industry emphasizes the 
importance of lowering the cost of production through the use of 
all adapted available machinery in the production of cotton. 

The present unusual demand for tobacco emphasizes the de
r;irability of developin~: a more adequate research program for to
bacco growers. Since tobacco is a regional rather than a state-wide 
crop, it is difficult to get sufficient support for an adequate research 
program for this important cash crop. 
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AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY 

The welfare of farm people is favorably or adversely affected 

not alone by what they do on their own land but also by policies 

followed by other groups, both farm and nonfarm. It is necessary, 

therefo-re, that farmers interest themselves in matters which have 

their origin beyond the boundaries of their individual properties 

and even outside of their local communities. 
A significant fact in connection with developments during the 

past several years is that agriculture has not only contributed heavi

ly in manpower to our armed forces and to industrial production 

hut at the same time has broken all records in the production of 

food and fiber. Yve have taken care adequately of the food require

ments for our military and civilian population and at the same 

time, through lend-lease and rehabilitation agencies, we have sup

plied vast quantities of food to our allies. 
'Vithout relaxing efforts to support war activities, agriculture 

is now concerned about the long-time implications of these achieve

ments and particularly about the role it should play when peace 

and victo-ry come. Must production be throttled down to the pre

war needs of our nation or will higher living standards at home and 

abroad absorb the productive capacit~r of our farms~ In the light of 

r ecent experience, will there be a need after the war for an increase 

in the number of people in agriculture~ What about farming. op

portunities for veterans? ' Vhat sort of adjustment programs and 

price policies will be required? ·what changes in credit and tax 

policies will best promote the welfare of agriculture~ These are all 

very live topics about which farmers along with others are very 

much concerned. 
A good part of the time of the members of this department 

has been devoted to work on war and postwar problems. In addi

tion, the department has contributed personnel to the army teach

ing program and to various activities of the state and federal 

governments. Publications were issued during the year dealing with 

such topics as farmer response to production goals, land utilization 

and agricultural adjustment, small-scale rural enterprises, and trad

ing area surveys. The last two publications issued were . Bulletin 

351, Peanut Production Possibilities in South Carolina, and Bulletin 

352, Marh:eting South Carolina Sweet Potatoes. 

Production Adjustments in Agriculture 
(G. H. Aull and M. J. Peterson) 

Rapid shifts in agricultural production during the war have 

raised questions concerning: future adjustments and readjustments 

which may be necessary in the agriculture of the state and nation. 

These problems have been the subject of much study by agricultural 

economists throughout the country. In South Carolina an attempt 

Table 

Crop 
Corn 
Peam 
Cotto 
Tobac 
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Sweel 
All tr 
All t : 

for 
Oats 
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All c 
Idle < 
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** 
, pastu 
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has been made to bring together the best thinking of all interested 
subject matter groups for the purpose of developing a suggested 
pattern of agricultural production fo-r tl~e year 1945. The sugges
tions give practical recognition to the conditions and customs which 
limit the extent to which changes are possible within the frame
work of existing patterns. It is not expected that they will be 
equally applicable to all farms even within a given type-area. For 
example, while substantial increases are suggested in the acreage 
to be devoted to truck crops in 1945, many farms have already 
gone as far in this direction as is feasible. 

A summary of the more significant changes proposed is shown 
by production areas in Table 1. (See also Figure 1 showing location 
of production areas). In each case the acreage for 1943 was given 
an index value o-f 100 and suggested acreages for 1945 are expressed 
in relation to this index. Thus, an index of 75 implies a reduction 
of 25 percent below the corresponding figure for 1943 while an index 
of 125 indicates a suggested increase of 25 percent. 

Table 1.-Index of Acreage Suggested for 1945 for Selected Crops by Areas in South 
Carolina. (1943 :- 100) 

Tnctex by production areas (1943 =- 100) 

Crop I 1 I 2 I 3A I 3B I 4 I 5 I State 
Corn--· ---- 75 I 93 i 94 I 101 I 103 123 I 93 
Peanuts * I 174 II 138 I 110 I 116 143 116 
Cotton I 104 105 105 I 103 90 99 / 103 
Tobacco I * I 100 I 125 · 133 133 112 130 
Irish potatoes I 128 I 171 I 167 I 129 155 Ill I 129 
S\Veet potatoes I 144 [ 156 I 153 I 105 101 100 I 125 
All truck crops for processing 136 ! 140 I 125 I 150 157 129 I 143 
All truck crops I I 

for fresh market 128 128 I 130 I 109 126 113 123 
Oats for grain 188 118 I 108 I 100 103 138 I 140 
Winter \Vheat 116 123 I 114 127 127 150 119 
All cropland** 128 112 I 104 / 110 105 113 115 
Idle cropland 73 75 I 71 69 75 80 I 75 

*None recommended for 1945. 
**Includes improved pasture, kudzu, serecia, lespedeza, 

pasture. 
and rotation cropland 

The substitution of oats and barley for a part of the corn acre
age is recommended for mo·st of the areas of the state. Substantial 
increases are suggested for vegetables, including Irish and sweet 
potatoes. Slight increases in peanuts and in the better staples of 
cotton are recommended. It is anticipated that some Janel in area 
4 devoted to cotton in 1944 vvill be used for tobacco in 1945. 

A substantial incre <: se in the supply of feed crops is possible 
and desirable in all areas. In addition to the possibilities of sub
stituting· oats or barley for a part of the corn acreage, it is con
templated that feed supplies can be greatly augmented by intrr-
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planting corn with velvet beans and by planting lespedeza ·with 
small grain. 

PRODUCTION AREAS 

Figure 1.-Production areas. 

These recommendations, if put into effect, would add approxi
mately 79,000 tons o.f concentrates .and 376,000 tons of roughages 
to the production of feeds realized in 1943. On the basis of nutri
tive values and production factors it is believed that dairy cows 
and poultry provide the most effective means of utilizing these feeds. 
Accordingly, a slow but steady development of the dairy enter
prise is recommended along with a healthy increase in poultry pro
duction. Recognition has ·also been given to the place of the hog 
enterprise in South Carolina and adjustments have been made to 
take into account the feed situation and the function of .the "hog 
cycle.'' It appears proper that beef cattle should hold steady dur
ing 1945 and that further work be done toward increasing the 
quality of the herds. 

In viev,· of the fact that one of the major problems facing South 
Carolina farmers in the past has been a high ratio of people to 
land, it is probable that the net effect of farm migration to industrial 
centers will be favorable. However, in certain sections and during 
certain periods large numbers of seasonal workers will be needed. 

Farmer response to studies of this type has been very encourag
icng and work has already begun to project the plans into 1950. 
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Organization and Management of Negro Farms in Orangeburg 
County 

(D. E. Crawford) 

11 

Farm management research during the past year has centered 
about problems directly concerned " ·ith the war. Ho·wever, in order 
to provide continuity to peace-time research projects, some work 
has been done on the analysis of basic farm management data in 
connection with a study of management problems of Negro farmers 
in Orangeburg county. The material for this study was obtained 
through interviews with 105 Negro operators during the years 1940-
41. Field work was done by Ezekiel Middleton, a graduate of the 
Agricultural and Mechanical College for 1\ egroes at Oran·geburg 
and now with the American Fifth Army in Italy. Information was 
obtained sho·wing land use, farm receipts and expenses, sourcE's 
of credit, rates of production, fertilizer practices, standard of liv
ing, and a number of management factors such as labor efficiency, 
size of business, and combination of enterprises. 

Almost half of the Negro farm operators included in the study 
owned their farms and ano-ther one-third owned part of their land 
and rented additional acreage. Seventeen percent of them rented 
the land they operated. 

The close relationship between education and income which 
has been in evidence in all previous studies of this kind is apparent 
here. The average farm labor income of the 37 operators (35 per
cent) who had completed less than five grades in school was o·nly 
$119 and nearly half of them reported negative incomes. On the 
other hand, the 24 operators (23 percent) who had attained to the 
eighth or higher grade reported labor incomes averaging $633 per 
farm and only one in six of them failed to show at least a small 
profit. 

Table 2.-The Relation Between Education of the Operator and Farm 
Labor Income on 105 Farms Operated by Negroes in Orange
burg County, 1940 

Farms with 
Highest I Number I Farm I negative incomes 
grade of labor ---- ·-- - Percent 

attained operators income Number I of group 

o- 4 I 37 'i $119 1 16 1 43 
n-- 7 i 44 146 I 16 I 36 
8 - 15 I 24 I 633 I 4 I 17 

One of the weaknesses shown in the management of these farms 
was inefficiency in the use of labor. The 10 percent of the farms 
which were most efficient provided an average of 258 days of labor 
per man per year as compared with only 65 days per man per year 
on the least efficient farms. Obviously there is a great deal o.f waste 
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in the business done on these latter farms. Most of the farms stress
ed cotton, corn, and sweet potatoes, which in general constitute 
a fairly desirable combination of enterprises for the area. However, 
the livestock side of the business needs to be developed to a higher 
degree if the best results are to be obtained. 

Agricultur'al-Industrial Relations 
(J. M. Stepp and G. H. Aull) 

One phase of research which has attracted considerable atten
tion has to do with agricultural-industrial relations studies being 
done in cooperation with local groups. This work is a natural out
growth of and supplement to the rural industries studies previously 
reported. 

While preliminary plans have been made and some work is 
under way in other areas, greatest progress has been made in a 
study for postwar problems and opportunities in Anderson county. 
This survey was among the first of its kind in the United States 
and the results will be useful in similar undertakings elsewhere. 
It was specifically requested by the Post--W"ar Planning Committee 
of the Anderson Chamber of Commerce and could not have been 
made except for the fullest cooperation and support of the civic 
clubs, the women's civilian defense organization, state and federal 
agricultural agencies, and volunteer workers for the Chamber of 
Commerce. 

The purpose of the survey was to· ascertain the effects of the 
·war upon the economic life of the community and to estimate as 
accurately as possible the immediate postwar situation with respect 
to the supply of labor, the number of jobs which existing business 
establishments will provide, the general financial condition of the 
community, and the nature and extent of purchases by urban con
sumers and farmers. Out of this it was believed would develop ideas 
and programs for enlarged economic opportunities in the postwar 
period. 

The general business outloo-k in the city of Anderson and 
Anderson county is very g~ood, although there are indications that 
new enterprises 1Yill have to be created if all who wish to work 
are to be provided with jobs. :b'"'amily incomes have been abnormally 
high during the war period and savings have been large. In August 
1944, the residents of Anderso-n county had in their possession over 
seven million dollars worth of war bonds which can be considered 
available for financing consumer purchases and buf'iness expansion 
vfter the war. Bank deposits doubled between 1940 and 1943, and 
it is to be supposed that the trend has continued. Consumer de
mands will be great. 'fhe residents of Greater Anderson plan to 
build nearly t1YO and one-half times as many new houses after the 
war as during a comparable period immediately before the war, 
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and they expect to have large increases in their expenditures for 
practically all durable consumer goods. The farmers of the county 
expect to spend almost two and three-fourths times as much for 
equipment and improvements during the first two years after the 
war as they spent in 1939 and 1940. 

In view of all this, it seems reasonable to suppose that the 
business people of Anderson and Anderson county will take such 
steps as may be needed to promote the development of new busi
ness sufficient to provide employment for all who may seek work. 

A detailed report on this study is being printed for distribution 
by the Anderson Chamber of Commerce. It contains a number of 
suggestions for new and expanded enterprises. 

Population Problems 
(A. D. Edwards) 

The balance between population and resources in South Caro
lina is more favorable at present than at any other period since 
the last ·world war. In spite of a decrease in the number of agri
cultural workers, there " ·as a very substantial increase in agri
cultural production, with the result that production per worker is 
higher than at any time in the past. 

The averag~e per capita net farm income for South Carolina 
farmers for 1944 will be approximately twice as great as the figure 
of $606 reported in 1939. The average earnings of workers in in
dustry has also increased but at a somewhat slower rate. However, 
incomes in both agriculture and industry are still much below the 
national average. While much of this improvement in agricultural 
income is attributable to higher prices for farm products, some 
of it results directly from increased production with fewer workers 
and attests the importance of a high level of industrial activity as a 
factor in agricultural income. 'l'hat South Carolina is rapidly be
coming industrialized is borne out by the fact that in 1930 only 
half of all " ·orkers were engaged in nonagricultural "·ork; by 1940 
the percentage had increased to 60, and by 1944 it was estimated 
that two·-thirds of the gainfully employed in this state were work
ing in industry, the trades, transportation, and other nonfarm jobs. 

Mig:ration from the farms of the state to industrial areas has 
been necessitated b~' a high birth rate among farm families at the 
same time that there was an increase in the efficiency of work on 
the farm. It is estimated that nearlY a half million South Carolinians 
migrated from farms to nonfarm. residences during the 20 years 
prior to 1940, and of these, about two-thirds migrated to areas 
outside the state. In general, migration took place to the greatest 
extent from areas with the smallest resources relative to population. 
Birth rates are the lowest and levels of living the highest in urban 
and industrial sections of South Carolina. What effects the present 
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relatively high incomes and employment may have upon birth rates 
in the future remains to be seen. However, at present rates of 
population increase and employment, only 46 percent of the white 
farm boys and 35 percent of the ~ egro farm boys reaching maturity 
during the decade 1940-50 will be needed to replace farm workers 
who die or r etire. Fifty-four out of every 100 w·hite farm boys and 
65 out of every 100 Negro· farm boys will be looking for jobs in 
industry and the professions. 

'rhese data are based upon studies of population problems which 
are of immediate concern to all leaders in South Carolina. No 
specific recommendations growing~ out of these studies have as yet 
been prepared, but the following suggestions are offered for con
sideration. 

1. In areas with meager per capita resources efforts should 
be made to develop locally appropriate industries. Failing in this, 
migration should be encouraged rather than discouraged. 

2. Educational policies should be directed to give more ade
quate training for nonfarm work in rural areas where only a part 
of the youth can be profitably absorbed into agriculture. At the 
same time, youth who can and should remain on farms require the 
best o·f training in agTiculture and farm family living. 

3. Community efforts to more fully utilize the existing labor 
supply might well include: (a) providing. for more community 
facilities such as those for processing home products and repairing 
farm machinery; (b) diversifying farm enterprises; and (c) train
ing local people to provide needed services. 

4. Educational and health facilities should be equalized by 
greater state and federal assistance. 

5. The question of efficient use of labor resources and the po
tential adjustment needed to utilize modern machinery economi
cally should have further study from both the economic and the 
social point of view. 

6. Returning soldiers who wish to farm should be given every 
possible assistance in getting located ·but they should not be forced 
into farming if they prefer nonfarm work. Excessive land values 
especially need to be guarded against. Community committees 
should be set up to advise veterans regarding the advantages and 
disadvantages of both farm and nonfarm employment. · 

7. To prevent extreme overcrowding. and the development of 
undesirable living conditions, land zoning for farming and for 
rural nonfarm residences should be considered. 

AGRICULTURAL ENGINEERING 
Mulch Farming 

(G. B. Nutt and T. C. P eele) 

Studies of the use of organic matter to control erosion have 
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been conducted co·operatively "·ith the Soil Conservation Service, 
of the United States Department of Agriculture at Clemson for 
several years. High production on sloping land cannot be per
manently achieved without controlling excessive soil erosion. Ex
periments conclusively prove that organic matter left on the soil 
surface is much more effective in controlling erosion than when it is 
plowed under or otherwise incorporated with the soil. 

Plowing to turn under vegetation and clean cultivation for 
control of weed growth are long established farming practices. 
Planting and cultivating~ machinery have been designed to operate 
under these conditions, and equipment for mulch farming is largely 
nonexistent or not adapted to soil and topographical conditions in 
South Carolina. The objectives of this study include the develop
ment of practical mulch culture techniques and suitable imple
ments. The effects of this system of culture are being measured in 
terms of soil and moisture changes and crop yields. 

Tillage Methods.-Tillage tests with corn on plots l j 15 acre 
in size were conducted in which the effects of maintaining the resi
due from winter cover crops on the soil surface as a mulch during 
the growth of co·rn were compared with treatments in which the 
cover crops were either disked in or plo\\·ed under. All cultural oper
ations were performed "·ith tractor equipment. 

Figure 2.-Close up view of mulch attachment on standard middlebuuter 
frame. 
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When disking and plowing methods were followed, the usual 
clean cultivation procedures were used in cultivating the corn. 
Where mulch farming methods were practiced, furrows were (}pened 
by means of reversed disk-hillers and corn was planted in the fur
rows. The areas between the ro>vs were plowed with a sweep-type 
tillage implement designed to leave all of the plant litter on the 
surface of the g:round. Figures 2 and 3 show the implement used 
for this operation. This procedure effectively controlled weed 
gro·wth but did not incorporate plant residue. 

Figure 3.-Three-row mulch plow with 26-inch sweeps and notched coulters. 

Effect of Mulch on Corn Yields.-The yields of corn from the 
three tillage treatments are shown in Table 3. Yields were signifi- · 
cantly higher 'vhere the mulch treatment was used than where the 
cover crop residue was plowed under, while the disked treatment 
which left some residue on the surface resulted in yields intermedi
ate between those of the other treatments. 

Table 3.-Influence of Cover Crops and Tillage Methods on Yields of 
Corn, 1944 

Cover crop 

Vetch & rye 
Vetch & rye 
Vetch & rye 
Crimson clover 
Crimson clover 
Crimson clover 
None 

Tillage method Number of plots 

MUJ 2h 5 
Disk 5 
Flow 5 
Mulch :'l 
Disk 3 
Plow 3 
Plow 2 

Average yield 
of corn 

Bu. per acre 
24.3 
22.3 
19.3 
22.3 
19.6 
16.6 
22.2 



al 
n. 
3d 
.r
pe 
1e 
~d 
~d 

rs. 

he 
fi-. 
he 
nt 
li-

of 

FIFTY-SEVENTH ANNUAL REPORT 17 

Effect of Mulch on Run-off and Erosion.-There were two run

off plots for each of the tillage treatments where a combination of 

vetch and rye was used as the winter cover crop and also two 

where no cover crop ~vas grown. All O·f these plots ·were 44' x 66' 

in size and all operations on them were carried out with tractor 

equipment in the same manner as in the case of the other tillage 

plots. Rainfall from April to September, 1944, was 20 to 50 percent 

below normal each month. 'l'he only storm during the corn-growing 

season which resulted in considerable erosion occurred on August 

17, and the run-off and erosion data from it are included in Table 

4. 'l'hese data show that the mulch method was much more effective 

than any of the other tillage treatments in controlling run-off 

and erosion. 

Table 4.-Inftuence of Cultural Practices on Run-off and Erosion in Corn 
Plots During a rain of 1.37 inches on August 17, 1944. 

Tillage I · Preceding I Run-off I Soil loss 
method cover crop Percent . Lbs. per acre 

Mulch I Vetch & rye I 1.06 I 46 
Disked Vetch & rye 10.55 377 
Plowed I Vetch & rye 25.48 420 
Plowed None I 55.33 [ 1693 

Tests with Oats.-Two methods of planting oats following 

Kobe lespedeza were tested. One method consisted of disking the 

lespedeza stubble thoroughly and drilling the oats with an ordinary 

grain drill. The other method consisted of drilling oats directly in 

the lespedeza stubble, using a deep furrow or lister drill with no 

ground preparation. This method (see Figure 4) left a balk of les

pedeza stubble between each two rows of oats, and the oats were 

placed in a deeper furrow than they are with the ordinary drill. 

The combined effects of the lespedeza litter and the deep furrows 

provided much better ero·sion control than the ordinary method of 

planting and, of course, resulted in a very considerable saving of 

labor since the disking operations were eliminated. 

Oats were planted in the fall of 1943 on plots 1j 15 acre in size, 

using the two planting methods. Four 1/15 acre plots were planted 

by each method and each plot ·was divided, one half receiving a 

fall application of nitrogen and the other half receiving an appli

cation in F'ebruary. 'l'he o:.t ts were ' planted October 1. The fall ap

plications of nitrogen were mad e October 19. Effects of these treat

ments on the yields are sho\\·n in Table 5. 
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Table 5.-Effect of Planting Method and Time of Nitrogen Application 
on Yields of Oats Planted in Kobe Lespedeza Stubble 

Yield per acre, bushels 
Nitrogen* I Nitrogen* Planting method applied in applied in 

October . February 
Oats planted with a deep 

furrow drill, no ground 
preparation 

Oats planted with an ordinary 
single disk drill after 
thorough disking 

21.6 28.1 

17.3 30.7 
Yields combined for two nitrogen treatments Deep furrow drill 24.9 

Ordinary drill 24.0 
Note: Data are averages of four plots for each treatment 
*Rate of application 32 pounds per acre 

Figure 4.-0ats drilled in Kobe lespedeza stubble with a deep furrow drill 
with no land preparation. 

The small differences in yields due to tillage methods were not 
statistically significant, but the yields where nitrogen was applied 
in the spring were significantly higher than where fall applications 
of nitrogen were used. 
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Special Equipment.-A new type two-row mulch plow was de

veloped during 1944 for use in plowing the areas between cotton 

and corn rows. It effectively controls weed growth and leaves the 

plant litter on the surface. It can also be used for killing the growth 

of winter cover crops in balks between cotton and corn rows. The 

implement consists of four peanut digger blades attached to a 

cultivator assembly. The blades have been cut off to a convenient 

length which allows each blade to cultivate slightly more than half 

of a middle. Spacers are used for holding the blades the desired 

distance apart and a gauge wheel with each blade controls the 

depth of penetration. This implement is shown in Figure 5. 

Figure 5.-Two-row mulch plow consisting of four peanut digger blades 

with spacers and gauge wheels. 

HOME ECONOMICS 

Nutritional Condition of Children in Relation to School Lunches in 

Two Rural Communities of South Carolina. 
(AdaM. Moser) 

A study of the effect on the nutritional condition of children 

of a well-planned school lunch consisting of common foods was 

made in two rural communities in Pickens county. It was not pos

sible to make all the tests which have been developed for assess

ing the results of a change in food intake. Nevertheless, some of 

the conditions found and certain of the results obtained are of 

interest to those working for the improvement of the health and 

growth of school children in South Carolina. 
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In an elementary scho·ol where a \VP A lunch project was oper
ating, the writer planned the meals so that good use would be made of the foods available. The station supplied milk, lean meat, fruits, and vegetables when needed to maintain the nutritive quality of the lunches at a reasonably high level. In another school a few miles away, "surplus commodities" that could be served without cooking were distributed at noon by the teachers during most of the two winters the study was in progress. The director of the County Health Department, aided by an experienced pediatrician, examined the 
children of both schools, project wo-rkers weighed and measured them several times each year, and the chemistry department of the station made blood tests which included repeated hemoglobin determinations. 1 

Physical Condition of Children.-Among the children of both schools there ·was a high incidence of such physical defects as 
diseased tonsils, enlarged cervical g:lands, carious teeth, and poor posture. In general, these children were small for their age. In a 
series of body measurements children of a neighboring college community were closer to the average for American children than were those of the two rural schools participating in the study. According to the Baldwin-Wood standards, over one-half of the children in both rural schools who were present throughout the study would be classified as short and most o.£ the others as medium in height. Shortness of stature occmred more frequently at the lower economic levels than at the higher levels. 

Table 6.-Number of Short, Medium, a nd Tall Children in Relation t o Economic Rat ing of Family 

Partial lunch school Complete lunch school 
Height Higher Lower Higher 

I 
Lower classification* economic economic economic economic 

level level level I level 
Short 10 15 

1~---1 
10 Medium 16 4 5 Tall 3 1 

Total. 29 20 22 15 
*From the Baldwin-Wood Tables of the Height and Weight of School Children. 

The average hemoglobin values of these rural children were significantly lower than those found among corresponding ag~e groups in the nearby college community. Both in December and April there were many children with low levels of vitamin C in the blood plasma. 
These observations, corroborated by those in other parts of the 
IE. J. Lease, associate chemist, and J. H . Mitchell, chemist, were responsible for all the laboratory tests. 
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state, constitute a challenge to public health and educational 
agencies. For research elsewhere has shown that a large propo·rtion 
of the young men of a community who were rejected for army and 
navy service because of physical defects could have been found 
during their school days among the malnourished and physically 
retarded. 

Improving the Diet Through the School Lunch.-These rural 
school children, away from home from 7:00 or 8:00 o'clock in the 
morning until the middle of the afternoon, missed the family din
ner, which was usually served at noon. In the district where no 
hot lunch was served at school, it .}vas customary to place on the 
stove or table foods left over from clinner for the children to eat 
on their return from school. However, many failed to eat a full 
meal, taking only a potato, a piece o.f bread, or a dessert. The first 
winter, when fruit was distributed at school, about four-fifths of 
the children carried lunch from home. The following winter, when 
the ''surplus" foods included pork and beans and canned tomatoes 
as ·well as fruit, only 38 percent carried a lunch, which usually 
consisted of bread or crackers to eat with the foods given them at 
school. In most cases breakfasts were low in protective foods, and 
over half of the children ate only bread and milk for supper. 

In the district where a complete hot noon lunch was served at 
school during~ the winter session, o·nly about one-fifth of the children 
ate cooked foods other than bread or cake on their return in the 
afternoon. Hence, the lunch at school was the main meal of the day. 

From previous studies in this section o.f the state, it was known 
that the winter and spring diets of rural families were generally 
low in vegetables and fruits, especially those rich in vitamin C, and 
that among the poorer families there was a scant supply of lean 
meats, eggs, and even of milk, which is well liked and highly re
garded. Refined white flour· and locally ground corn meal were 
used for bread, and dried peas and beans were served frequently 
during winter months. 

In planning the lunches it was thought impo·rtant to supply 
liberal amounts of vitamin C, the B group of v"itamins, calcium, 
iron, and high quality proteins. Estimates of the nutritive :value of 
the I unches actually served showed that they provided about half 

. the daily requirement o.f the group for calcium, iron, vitamin A, 
thiamin, riboflavin, and vitamin C, and one-third o·r more of the 
calories and the protein needed. It proved difficult to brino- the 
niacin value of the lunches up to one-half the estimated require
ment. This standard was approached the second winter by servino
liver once a week and peanut butter several times weekly, and b~ 
use of some enriched white flour . Bread was made of whole-wheat 
flour or whole-corn meal with dry skim milk added and liquid milk 
used for mixing~. Since corn contains decidedly less niacin and iron 
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than does whole wheat, enrichment of the corn meal, now practiced 
in some schools, would have further increased the nutritive value 
of the bread. 

During the "lay-by" session of seven weeks in late summer, 
a simple lunch was served at 10 :30 o 'clo·ck and children were asked 
to eat dinner on their return from school. This ran counter to the 
accepted pattern of three meals a day and many failed to eat a full 
dinner on their return from school in the afternoon. Fifteen of the 
45 interviewed near the end of the summer session had eaten no 
cooked vegetables in the afternoon or evening of the previous day. 
It is evident that the problem of providing rural children with well
planned meals on school days requires close cooperation between 
home and school. 

The complete lunch served during the winter sessions not only 
supplied a noon meal for one missed at home but improved the total 
food intake. As Table 2 shows, the average score for 47 children 
when all the meals for one day were eaten at home was 51.0, and for 
a day when a complete lunch was served at school it was 72.0, an 
increase of 41.2 percent in the average score when these children 
ate lunch at school. The greatest proportional increases in score 
points were for vegetables and fruits and for whole-grain products. 

Table 7.-Dietary Scores of Children H aving all Meals of a Single Day at H ome as Compared With t he Scores When One of t he Meals was A Complete Lunch at School* 

Groupings of 
scores for S 

meals at home I 
Number I Average scores I of for day when all 
records meals were eaten 

1 
at home 

Average scores 
for day when 

complete lunch 
was eaten 
at school 

Increase when school 
lunch was eaten 

Points Percentage 

Under 50 19 37.7 65.8 28.1 74.5 50-59 13 53.1 72.8 19.7 37.1 60-69 8 61.9 73.4 11.5 18.6 70 or more 7 70.7 86.0 15.3 21.6 
All 47 51.0 72.0 21.0 41.2 

"' Based on two-day food records taken in the spring. The dietary score was adapted for one published in the U. S. D. A. leaflet, Food for Growth. 

Effects of a 'Good School Lunch.-The differences observed be
tween constant groups in the two schools over a period of one and 
one-third years are summarized briefly in the following statement: 
Unusually good gains in height were made by a higher proportion 
of the group served a complete lunch than of the g:roup receiving a 
partial lunch. 

At the end of the period an experienced pediatrician found a 
greater proportion of the group ·receiving the complete lunch to 
have the external physical signs of good nutrition. A somewhat 
larger proportion of the group eating a complete lunch had im
proved their growth and development trends in relation to aver
ages for American children. 
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The group, receiving the complete lunch had maintained hemo
globin levels in spite of the increased demands for blood building 
materials during growth, whereas the other g:roup had apparently 
lost ground. 

Conclusions and Recommendations.-There is a definite need 
for improvement in the physical g:rowth and nutritional condition 
of many rural school children in the state. The school lunch, if well
planned, can play an important part in bringing about such improve
ment, but it alone cannot solve the nutritional problems of school 
children. 

Time of service and choice of fo<>ds for school lunches should 
be determined in the light of krrown facts as to the daily meal and 
activity schedules of the children and the home food supplies com
mon in the community. 

It is important that the foods depended upon for calories also 
contribute significant amounts of the minerals and vitamins needed. 
Bread, for example, can be greatly improved; it can be made of 
whole-wheat flour, enriched whole-corn meal, or enriched white 
flour which has extra thiamin, riboflavin, niacin, and iron. Use of 
some soybean or peanut flour improves the protein value of bread 
and the addition of nonfat milk solids and use of liquid milk for 
mixing increase the protein, calcium, and riboflavin content. 

Further study and experimentation are needed to find attrac
tive combinations of foods for rural school lunch service that will 
give high nutritive returns for the effort and money expended. 

Public Library Progress 
(Mary E. Frayser) 

The past year has seen progress in the development of the public 
libraries of South Carolina under the guidance of the State Library 
Board and through the efficient work of its staff. The ultimate goal 
set is library service to all citizens of the state, with free books 
available for every man, woman, and child who desires to read. 

A comparison of library data for 1931, published in South 
Carolina Experiment Station Bulletin 292 with information con
tained in the State Library Board report for 1943 shows gratifying 
progress although the goal is far from being reached. 

In 1931 only five South Carolina libraries served the whole 
county through a tax-supported unified library system, and the 
service of two of these libraries was limited by very inadequate 
financial support. In 1943 the number of libraries giving county
wide service had jncreased to 32. Sixteen counties now have the 
type of library system considered the most desirable; namely, serv
ice in which all library resources are coordinated with operation 
from a main library as the central reservoir which supplies books 
to branch libraries and reading rooms in the various village centers 
and to deposit and delivery stations in the smaller communities and 
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open country. Through such coordinated efficient use of funds and 
resources, operation at minimum per capita cost is possible. 

[[] COUNTY-WIDE SERVICE 

• FUll¥ coordinated e Local library additional 

Q Limited 9erv1ce only 

[] TOliN, SCHOOL DISTRICT OR 
LOCAL LIBRARY ONLY 

D NO PVBLIC LIBRARY SERVICE 

Figure 6.-Types of library service available in the various counties of the 
state. Allendale and Hampton counties have united to provide 
regional library service in these two counties. 

Ten counties give county service, but maintain it in addition 
to one or more independent libraries. ];..,our other counties give 
limited county service in addition to that given by their respective 
town libraries. The library service of these 14 counties is not so 
admirable as that o.f the 16 since it necessitates duplication of opera
tion costs and of book stocks. Allendale and Hampton counties have 
united for regional library service, thus reducing the expense of 
service by consolidation o.f library resources and sharing of costs. 

Seven counties have libra1·ies which only serve town, school 
district, or township residents; and still seven others are entirely 
without public library service. Since the seven counties ·without 
public librar~· service are of relative!:· small area, are sparsely 
settled, and have low assessed property values, regional libraries 
seem to be the efficient means for meeting their reading needs. In 
many counties of the state which are supporting services of the 
various types described, regional libraries would decrease appreci
ably their per capita cost and increase their efficiency. 

Table _ _____, 

Popul: 
Libra! 
Numb 
Circul 
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In Table 8 is a comparison of the state's library income, book 
stock, and circulation for 1931 and 1943. It shows that in the 12-year 
period a gain of almost 50 percent was made in per capita suppo-rt, 
more than 80 percent in the number of books, and that the circula
tion of 1943 was more than three times that of 1931. 

These gains are partly the result of WP A library work be
tween 1935 and 1943 and are partly due to the 1943 field work of 
the state library board and the stimulation o.f library interest by the 
offer of state aid to libraries. 

Table 8.-Total and Per Capita Income, Book Stock, and .Circulation of Public Libraries in South Carolina, 1931 and 1943 
1931 I 1943 

Per 

I 
Per 

I 
Per capita 

Total I capita I Total capita increase 
Percent 

Population I 1,738,765 I ---- i 1,899,804 ---- ----Library income I 8168,831.84 $.097 

( 
$274,373.89 $.144 48.5 Number of books I 304,756 .180 620,500 .330 83.3 Circulation I 1,097,439 I .630 3,726,222 1.960 211.1 ----

The Promotion of Social Study and Use of Research Information 
(Mary.E. Frayser) 

Efforts to increase the use of res earch information by the women 
of the state have been continued during the year under revie"·· as 
has also the effort to induce the making of social investigations by 
them. Questionnaire or survey forms have been gotten out to guide 
such studies, and other suggestive outlines for county work under 
va1·ious heads in a number of organizations having state-wide mem
bership have been prepared. Programs for institutes and forums 
have been prepared by the writer and lists of speakers on the sub
jects recommended have been compiled and made available. 

Women's organizations have. been and are being asked to con
centrate on the study of community needs and resources as a basis 
for meeting~ postwar unemployment. Such studies are being made 
with success in relatively small communities in this and in other 
states. 

Emphasis is being laid upon two types of investigations; name
ly, housing and recreation, with the suggestion that a grass-roots 
study under these two heads be made in every community in the 
state. These investigatio-ns are to be made by club women or spon
sored by them in cooperation with college and high school teachers 
and students. Such a study made by Furman University students 
for the city of Greenville revealed housing needs which would 
furnish much employment and showed that slum housing and the 
lack of recreation facilities seemed to be directly related to juvenile 
delinquency. The desirability of cooperation with the South Caro-
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lina Preparedness for Peace Commission has been stressed. 

The State Federation of Business and Professional Women's 

Clubs, through its local committees on education, has undertaken a 

study of the need for and ways of providing educational courses, 

counseling, training, and placement facilities in the interest of help

ing civilian men and women as well as veterans solve the postwar 

problem of employment. These committees will cooperate with other 

organizations in furthering~ these objectives. 

Papers on the reading needs and recent development of South 

Carolina libraries have been prepared and fairly widely distributed; 

reading lists have been compiled for the use of the South Carolina 

members of the Congress of Parents and Teachers, in furtherance 

of a plan for ''Reading ·with A Purpose'' by its members. 

Work has been done with the South Carolina Women's Council 

for the Common Good in its effort to secure a Council for the Com

mon Good in every county. Such organization ·would coordinate and 

make effective the civic, social and legislative effort of the women's 

organizations of the state. 
'l'ime has been given to the work of the State Conference for 

Social Work, the State Home Economics Association, some profes

sional and patriotic organizations, and the State Interracial Com

mittee in its effort to promote understanding between the white 

and Negro races. Emphasis has been laid upon the need of .provid

ing increased school bus transportation for Negro children. The 

expenditure for them was only $7,395 in contrast with $1,272,766 

for white children in 1942-43 (figures for 1943-44 are not yet avail

able ) . Effort has also been made to· interest civic and social white 

groups in the need of accredited hig:h schools for Negroes in the 

nine South Carolina counties which do not have even one such 

school. They are Barnwell, Calhoun, Fairfield, Greenwood, Hamp

ton, Jasper, Lexington, Lee, and McCormick. 

FIELD CROPS AND FERTILIZERS 
Crop Variety Trials 

'(w. R. Pa-den) 

The rapid shift in acreag-e in South Carolina from cotton io 

corn and small grains presents many new problems in field crop 

product:on. Disea>:e and insect hazards of any field crop increase 

when that crop is grown often on the same land. Development of 

varieties resistant to pests becomes a more important problem under 

such conditions. Varieties and strains better adapted to the soil 

and climatic conditions are al~o essential in an effective crop im

provem~nt pro-g-ram. 'l'he maximum response from fertilizers is 

often not obtained because of poorly adapted and consequently 

lo ,~· -y ielding varieties. 
It is generally recogniz.ed that lack of soil moisture is the main 

factor r esponsible for low yields of corn in this state. A variet~· 
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with an extensive ro·ot system has a greater capacity to endure 
drought than one with a limited root system. As a general rule the 
hybrid corn varieties have a somewhat more extensive root system 
than the ordinary varieties nnd some hybrids have been found to 
produce higher yields than the best of the ordinary varieties. The 
use of adapted corn hybrids is beginning to bring about a gradual 
improvement in the corn production progxam. 

Any small grain variety that is not resistant to winter injury 
and to the disease and insect conditions of an area is likely to pro
duce unsatisfactory yields on the average. Tests of new and estab
lished varieties and varietal strains grown under favorable soil 
conditions provide reliable criteria as to the adaptation and possi
bilities of the various varieties and strains. Such tests conducted at 
Clemson in 1944 included varieties submitted by breeders both 
within and outside of the state. Three corn, 24 oat, 21 wheat, 18 
ba~ley, and 2 rye varieties or varietal strains were compared. 

Corn was grown in 1/40-acre plo-ts which were replicated seven 
times. The plots were located on Congaree sandy loam, a fertile 
bottomland soil, that had grown corn the previous year. Fertilizer 
was applied at the rate of 400 pounds per acre of 6-8-6 and side
dressed when knee-high with 200 pounds per acre of sodium nitrate. 
Because of unfavorable soil moisture conditions immediately after 
planting, a very poor stand of plants was obtained, which made 
it necessary to replant. It is recognized that planting late in the 
season was not conducive to high corn yields, but the seasonal 
conditions were favorable for corn production. 

The small grains were grown in rod-row plots which were repli
cated many times on Cecil sandy loam, a fertile upland soil, which 
received an application of 400 pounds of 3-12-6 and a top-dressing 
of 150 pounds per acre of sodium nitrate. The season was very 
favorable for small grain crops and high yields were obtained. 

Cor n.-The yields of the different varieties of corn are given in 
Table 9. Two of Funk's hybrids, G-714, which is one of their promis
ing: new hybrids for the South, and Experimental 3417 produced 
49.15 and 48.41 bushels, respectively. These yields were 10 bushels 
per acre greater than those of the next three highest yielding 
varieties. 
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_ __:T::..::a::::ble 9.- Corn Variety Test, Clemson, 1944 

Variety Source 
Yield, 

I 
bushels 
per acre 

Funk's G-714_ ______________ . .t<'unk Bros. Seed Company I 49.15 

Funk's Expenmental 3417 ____ Funk Bros. Seed Company I 48.41 

Hastings' Prolific White ___ ___ H. G. Hastings Seed Company 38.48 

Hastings' Prolific Yellow _____ H . G. Hastings Seed Company I 38.44 

Douthits Yellow _________ ___ _ J. B. Douthit I 38.34 

Funk's Experimental 3414 ___ . Funk Eros. Seed Company I 37.13 

Wood's Hybrid Red Cob I 
Prolific _______________ ___ _ T. W. Wood & Sons I 34.79 

Douthit' s Prolific ____________ J. B. Douthit I 32.38 

Wood's Hybrid White I I 
Prolific S-350 _____________ , T. W. Wood & Sons I 31.25 

National Hybrid 134th, 3192 __ Reid National Corn Company I 29.05 

Wood's Hybrid Yellow ' I 
Dent V-45 ________________ T. W. Wood & Sons I 28.60 

Wood's Hybrid Golden I 
Prolific S-210 _____________ . r . w. Wood & Sons II 28.06 

Hoosier-Crost Hybrid 1005 
(Yellow) _________________ Edward J. Funk & Sons I 27.04 

National Hybrid 122 ( 17 KC3 , Reid National Corn Company I 26.63 

Improved National Hybrid I 
RM 3190 _________________ Reid National Corn Company I 23.'89 

National Hybrid 30W White __ Reid National Corn Company I 23.17 

National Hybrid BM 3.2396 __ _ Reid National Corn Company 
1

1 22.19 

Wood's Southern Flint_ _____ T. W. Wood & Sons 22.19 

Wood's Hybrid White I 
Dent, V-120 _____________ _ T. W. Wood & Sons I 21.46 

Lohman's Yellow ____________ S. C. Agricultural Exp. Station 1 21.29 

Funk's G-717 _______________ Funk Bros. Seed Company 
1

1 21.17 

Hoosier Crost Hybrid 
707 (White) ______________ Edward J. Funk & Sons 

1

1 20.74 

Funk's G-703 _______________ Funk Bros. Seed Company 20.62 

Funk's Experimental 3417 ___ Funk Bros. Seed Company I 20.16 

Funk's G-"713 ______________ _ Funk Bros. Seed Company 
1

1 17.96 

Hoosier Crost 840 (Yellow) __ _ Edward J. Funk & Sons 17.28 

Hoosier Crost F181 (Yellow)_ Edward J . Funk & Sons I 15.64 

Wood's Hybrid Yellow I 
Dent V-35 ________________ T. W. Wood & Sons 1 14.08 

Wood's Hybrid White I 
Prolific S-370 _____________ T. W. Wood & Sons 

1

1 13.47 

Wood's Hybrid Yell ow 
Dent V-40 ________________ T. W. Wood & Sons I 11.91 

Oats.-The yields of oat varieties are given in 'l'able 10. 'fhe 

three leading varieties were Fulwin, Marett's Carolina Red, and 

Wood's Pedigreed Fulgrain No. 304, with yields o-f 94.88, 93.12, and 

90.28 bushels, respectively. 
Wheat .-The yields of wheat varieties are shown in Table 11. 

Carala, Marett's Sanett, and ·wood's Pedigreed Leaps Prolific were 

the highest-producing varieties with yields of 52.04, 50.80, and 50.31 

bushels per acre, respectively. These three varieties were followed 

closely by H-1050 from the Georgia Experiment Station, Bogg's 

Purple Straw, Hastings' Sanford, and Marett's Pedigreed Sanett. 
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Table 10.- 0ats Var iety Test, Clemson, 1944 

Variety I Source 
I 

Yield, 
bushels 
per acre 

Fulwin _______________________ \Tennessee Experiment Station 194--:-gg--
Marett's Carolina Red _________ . Marett Farm and Seed Company I 93.12 Wood's PedigTeed Fulgrain I No. 304 _____________________ T. W. Wood & Sons I 
Coker's Ped. Stanton, Strain 2 __ Coker Pedigreed Seed Company I Marett's Fulghum, Strain 2 _____ Marett Farm and Seed Company I 

90.28 
85.16 
82.58 Coker's Ped. Victorgrain, I St. 43-12 ___________________ Coker Pedigreed Seed Company I 81.70 

Marett's Winter Resistant, I 
St. 5----------------------- Marett Farm and Seed Company I 80.62 Coker's Ped. Victorgrain 43-5 ___ Coker Pedigreed Seed Company I 80.18 Coker's Hybrid 43-53 __________ Coker Pedigreed Seed Company I 75.86 Wood's Victorgrain No. 182 ____ _ T. W. Wood & Sons 73.94 Coker's Ped. Victorgrain, 
St. 43-3 ____________________ Coker Pedigreed Seed Company I 72.02 

Coker's Victorgrain, St. 43-L__ Coker Pedigreed Seed Company I 69.76 Coker's Victorgrain, St. 43-11 __ Coker Pedigreed Seed Company I 69.38 Coker's Ped. Victorgrain, St. 4 __ Coker Pedigreed Seed Company 66.90 Marett's Ped. Winter 1· Resistant, St. 3 ______________ Marett Farm and Seed Company I 
Coker's Ped. Fulgrain, St. 6 _____ Coker Pedigreed Seed Company Hastings' 100 BusheL __________ H . G. Hastings Seed Company I 
Marett's Ped. Red Oats, St. 4 ___ Marett Farm and Seed Company I 
Coker:'s Ped. Fulgrain, St. 43-14_ Coker ~edigreed Seed_ Company I Letona _____________________ __ N. C. Piedmont Expenment 

66.44 
65.46 
64.80 
64.54 
60.90 

Station I 54.68 Coker's Ped. Stanton, St. 43-45_ . Coker Pedigreed Seed Company 52.40 Coker's Ped. Stanton1 St. 43-33 __ Coker Pedigreed Seed Company I 41.52 Marett's Pedigreed Marmac ____ Marett Farm and Seed Company I 26.62 91emson Fulghum (check)_ ___ S. C. Experiment Station I 72.86 

Barley.-'l'he yields of the varieties of barley tested are given 
in Table 12. The hig:hest ~· ield, 76.36 bushels, was produced by the 
Davidson variety, followed by Randolph with 71.02 bushels. Marett's 
~1:450 Calhoun and No. 52 from the Tennessee Experiment Station 
produced 64.22 and 64.07 bushels per acre, respectively. 

Rye.-Only two varieties of rye were included in the test, 
Wood's Abruzzi and Wood's Winter 240, which produced yields 
of 45.17 and 25.24 bushels, respectively. Abruzzi rye is the variety 
mo-st commonly grown in this state. 

Hegari 
(W. R. Paden) 

The grain sorghums can withstand drought much better than 
corn. Since a lack of soil moisture is often the limiting factor in corn 
production, the small farmer may frequently profit from growing a 
good grain sorghum, which makes high yields of grain and forage with less moisture than corn. 
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Table 11.-Wheat Variety Test, Clemson, 1944 

Variety Source I 
Yield, · 

bushels 
per acre 

Carala _______________________ N. C. Piedmont Experiment I 
Station I 52.04 

Marett's Sanett 41-12-24 _______ Marett Farm -and Seed Company I 50.80 

Wood's Ped. Leaps Prolific, I 
No. 104 _____________________ T. W. Wood & Sons I 50.31 

H-1050-12-5-10-3 ______________ Georgia Experiment Station I 49.43 

Hastings' Sanford ____________ _ H. G. Hastings Seed Company I 48.57 

Marett's Pedigreed Sanett_ ___ _ Marett Farm and Seed Company I 48.16 
Tennessee No.2 _______________ Tennessee Experiment Station 46.85 

Tennessee 64-25-88 ____________ Tennessee Experiment Station 41.09 

Wood's Ped. Forward No. 257 __ _ T. W. Wood & Sons 40.93 

Coker's Hardired, St. 42-16 _____ Coker Pedigreed Seed Company 37.24 

Wood's Ped. V. P. I., No. 305 ____ T. W. Wood & Sons 36.92 

Coker's Hardired, St. 42-3 ______ Coker Pedigreed Seed Company 35.77 

Coker's Ped. Hardired, Strain 4_ Coker Pedigreed Seed Company 35.76 

Wood's Ped. Hardired, No. 20L. T. W. Wood & Sons 35.02 

Wood's Ped. Carala, No. 23L __ _ T. W. Woof! & Sons 34.51 

Coker's Redhart, Strain 5 ______ Coker Pedigreed Seed Company 34.24 

Coker's Pedigreed Hardired, 
St. 42-11_ __________________ . Coker Pedigreed Seed Company 

Fulcaster 612 _________________ Tennessee Tobacco Experiment 
Station 

Coker's Ped. Hardired, Strain 3_ Coker Pedigreed Seed Company 
Wood's Ped. Redhart, No. 2L ___ T. W. Wood & Sons 
Bogg's Purple Straw (Check) __ _ S. C. Experiment Station 

33.29 

32.94 
31.46 
24.26 
49.36 

Hegari is probably the best of the grain sorghums for South 

Carolina and will produce high yields on both upland and bottom

land. The 1944 crop was gTown on Congaree sandy loam which was 

fertilized ·with 300 pounds per acre of 6-8-6 and side-dressed with 

100 pounds per acre of ammonium nitrate. A yield per acre of 55 

bushels of grain and 4.2 tons of forage was obtained. 

'l'he relatively little effort required to grow this crop and the 

high yields produced should make it a very important crop, especial

ly on the dry sandy loams of the Piedmont area. Hegari is easily 

harvested with a corn harvester for ensilage and may · be shocked 

and fed in the bundle to livestock. In order to obtain the threshed 

grain some difficulties ·are encountered since the crop grows too 

tall for harvesting the grain in the field with a combine. The heads 

may be cut from the bundles and then threshed with a combine very 

successfully. but considerable extra work is required. Some dwarf 

varieties of grain sorghums may be harvested in the field with a 

combine and these are being tested. So far none of them seems 

equal to Heg-ari in yield. 
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Table 12.-Barley Variety Test, Clemson, 1944 

Variety I Source I 
Yield, 

bushels 
1 per acre Davidson _____________________ N. C. Piedmont Experiment I 

Station I 76.36 Randolph _____________________ N. C. Piedmont Experiment I 
Station I 71.02 Marett's M 450 Calhoun ________ Marett Farm and Seed Company I 64.22 No. 52 ________________________ Tennessee Experiment Station 64.07 Sunrise ______________________ _ N. C. Piedmont Experiment I 
Station I 62.90 Marett's Pedigreed Sunrise, I St. 2----------------------- Marett Farm and Seed Company I 62.30 Marett's Ped. Hooded St. 4 _____ Marett Farm and Seed Company I 58.44 Hooded Barley No. 26 _________ ~ N. C. Piedmont Experiment I 
Station I 54.65 Marett's Hooded M-570 ________ _ Marett Farm and Seed Company I 54.56 Wood's Ped. Beardless No. 18 ___ T. W. Wood & Son I 50.37 Smooth Awn 7B2-42 ___________ Tennessee Experiment Station I 49.33 Clemson Hooded _______________ S. C. Experiment Station I 48.64 Jackson (Smooth Awn) ________ Tennessee Tobacco Experiment I 
Station I 46.44 Iredell No. 23 _________________ N. C. Piedmont Experiment I 
Station I 38.06 H-398-1-2-11-4 ________________ Georgia Experiment Station I 37.19 Marett's Pedigreed Awnless, I St. 2 _______________________ Marett Farm and Seed Company I 34.75 Clemson Awnless ______________ S. C. Experiment Station I 34.45 Marett's Ped. Awnless 13-23 __ _ Marett Farm and Seed Company I 32.61 

Yields of Corn Following Plow-Sole Versus Row Application of 
Fertilizer 

(W. R. Paden) 

Any treatment that will tend to extend the root system of the corn plant and cause it to penetrate deeper into the soil should result in greater drought resistance and more efficient utilization of fertilizers with larg:er yields of corn. Evidence has shown that in certain localities a complete fertilizer placed on the plow-sole when the soil was being turned, produced larger yields of corn than where the fertilizer was applied in the row at time of planting. 
An experiment was conducted in 1944 on a level bottomland field in ·which row application and plow-sole application of fertilizer were compared. The fertilizer was applied on the plow-sole at the rate of 400 pounds per acre of 6-8-6 with an Internatiolllll Harvester Company No. 46 fertilizer distributor mounted on an HM-150 disk plow. At the time of planting an additional100 pounds per acre of fertilizer were applied in the row as a starter. This treatment was compared with 500 pounds of the same fertilizer mixture all applied in the row at the time of planting. The variety of corn used was Funk's hybrid G-703. 'rhe crop grown under both treat · 



32 SOUTH CAROLINA EXPERIMENT STATION 

ments was side-dressed with 200 pounds of sodium nitrate when 

knee-high. 'fhe yields resulting from the two treatments are given 

in Table 13. 

Table 13--Yields of Corn from Plow-Sole Versus Row Application of 

Fertilizer 
________ Fertilizer applied per acre 

Under crop 
Plow-sole 

None. 
400 lbs. 6-8-6 

Row 
500 I bs. 6-8-6 
100 lbs. 6-8-6 

l 
Side-dressing_ I 

Sodium nitrate 
200 lbs. I 
200 lbs. I 

Yield, 
Bushels 
per acre 

36.39 
40.43 

Where all of the fertilizer was applied in the row at planting 

the yield •vas 36.39 bushels per acre, and where 400 pounds of ferti

lizer were applied on the plow-sole ·with 100 pounds applied in 

the row at planting, the yield was 40.43 bushels, a difference of 

4.04 bushels in favor of the latter method. 

Additional comparisons of these two methods of fertilizer ap

plication under different seasonal conditio·ns will be necessary to 

determine whethel' an average annual increase from the plow-sole 

application equal to that obtained in the above described test may 

be expected. 

Yields of Seed Cotton Following Winter Cover Crops of Rye and 

Austrian Peas 
(W. R. Paden) 

Seventeen years' results have been obtained from growing 

cotton continuously in small concrete frame plots. Among the data 

from these experiments are figures showing. comparisons of yiel s 

of seed cotton from plots variously fertilized and following rye an 

Austrian peas as winter cover crops. These figures are reported in 

Table 14. 
The statement is often made that growing cotton continuously 

on the same land results in a serious depletion of the plant food 

elements in the soil. These results show that cotton is not as great 

a soil-depleting crop as is claimed but indicate that the practice 

of clean cultivation and the lack of winter cover crops with ac

companying erosion and leaching are chiefly responsible for soil 

depletion. In this experiment the concrete frames prevented ero

sion and the cover crops used the soluble plant food during the 

winter months and returned it to the soil for utilization by the suc

ceeding cotton crop, thus saving w-qat otherwise would have been 

lost through leaching. Only the seed cotton was removed from the 

soil in the experiments as the stalks and leaves ·were left as residues. 

An average of Jl81 and 1285 pounds per acre of seed cotton, 

respectively, were harvested from unlimed and limed plots on 
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Table 14.-Yields of Seed Cotton Following Winter Cover Crops of Rye and Austrian Peas on Plots 
Receiving (1) No Fertilizer, (2) Phosphate and Potash, and (3) Nitrogen, Phosphate, 
and Potash Fertilizer on Unlimed and Limed Cecil Sandy Loam Soil-1928-1944 

Fertilizer Soil 
materials treat-
applied* ment 

--

None Unlimed 
Limed 

Superphosphate Unlimed Muriate of potash 
Limed 

Sodium nitrate 
Unlimed 

Superphosphate ---
Muriate of potash Limed 

I Pounds of seed cotton per acre 
Winter 

I 
Average 

I 
Average 

I 
Average 

cover 3-years 5-years 9-years 
crop 1928-30 1931-35 1936-44 

Rye ! 1663 I 1196 I 1012 
Aus. peas I 2448 I 2073 I 1487 
Rye I 1847 I 1442 I 1011 
Rye I 1920 I 1167 I 1077 
Aus. peas I 2487 I 2337 I 1994 
Rye I 2056 I 1383 I 1112 

Rye I 2354 I 1722 I 1615 
Aus. peas' l 2519 I 2433 I 2120 
Aus. peas I 2382 I 2565 I 2292 
Rye I 2494 I 1997 I 1769 
Aus. peas' l 2472 I 2660 I 2419 
Aus. peas I 2380 I 2634 I 2327 

*Fertilizer applied to phosphate and potash plots: 
1928-1930-1000 lbs. per acre-0-10-4 
1931-1944- 480 lbs. per acre-0-10-5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fertilizer applied to nitrogen, phosphorus, and potash plots: 
1928-1930- 1000 lbs. per acre-6-10-4 
1931-1944- 480 lbs. per acre-5-10-5 

tPlots 68 and 69 received only one-half as much nitrogen as other plots. 

Average 
17-years 
1928-44 

1181 
1829 
1285 

-
1253 
2183 
1349 
1777 
2282 
2388 
1964 
2499 
2426 
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which rye was grown as the winter cover crop, but on which no 
fertilizer was used during the 17 -year period. Although the yields 
declined somewhat during the period, the average yields for the 
last 9 years were 1012 and 1011 pounds per acre from the two treat
ments. These yields following rye may be compared with those 
following Austrian peas on unlimed plots which were 1829 and 1487 
pounds per acre of seed cotton for the 17 -year and 9-year periods, 
respectively. As expected, the yield was greater following the 
legume cover crop than following the rye. 

The yields obtained from the plots that received phosphorus 
and potassium from superphosphate and muriate of potash, re
spectively, were only slightly larger following rye than those from 
the unfertilized plots. In the case of the Austrian peas, however, 
the yields were 2183 and 1994, respectively, for the 17 -year and 9-
year periods, indicating: that the mineral · elements encouraged 
greater growth of the legume, which in turn contributed more 
nitrogen to the cotton crop. 

The application of sodium nitrate along with the phosphate and 
potash further increased the average yields per acre of seed cotton 
on the rye plot. On the unlimed and limed plots where a rye cover 
crop was grown the yields were 1777 and 1964 pounds, respectively, 
for the 17-year period and 1615 and 1769 pounds, respectively, for 
the 9-year period. On limed and unlimed Austrian pea plots the 
yields were at a high level, with 2388 and 2426 pounds per acre of 
seed cotton, respectively, for the 17-year period and 2292 and 232'7 
pounds, respectively, for the 9-year period. It is interesting to 
observe that the application to the Austrian pea plots of only one
half the amount of nitrogen from sodium nitrate produced prac
tically the same yields of seed cotto-n as those obtained with the 
full amount. This indicates that the legume greatly reduced the 
need for nitrogen fertilizer. 

The information from this experiment emphasizes the import
ance of preventing erosion and leaching through terracing and of 
growing good cover crops as measures in maintaining. pro-ductivity 
at a high level. 

FRUITS AND VEGETABLES 
Ripening- Peaches for Canning- In Air-Cooled, Insulated Storag-€' 

Rooms 
(L. 0. VanBlaricom and A.M. Musser) 

Experience at the horticultural products research laboratory 
since 1941 has shown that it is desirable to pick peaches for can
ning one to four days before they are soft-ripe and let them com
plete. the ripening process in cold storage rooms with temperatures 
rangmg from 55° to 65° F. Peaches ripened by this method are 
firmer, and have much more uniform color throughout. Green fruit 

te 
Si 
e.li 
cc 
th 

w 
th 
e2 
pl 
rc 
5( 

n 
si· 
tu 
m 
te 
m 
hi 
cl 
fa 
Ill 

cc 
m 
p! 
C: 

H 
OI 
w 
m 
w 
(1 
01 

G. 



rr no 
ields 

the 
rea t
hose 
1487 
iods, 

the 

or us 
re-

:rom 
JVer, 
d 9-
:tged 
nore 

and 
tton 
over 
vely, 

for 
the 

e of 
2327 
~ to 
one-
1rac-
the 
the 

>ort
d of 
vity 

rage-

tory 
can
:om
ares 
are 

'ruit 

FIFTY-SEVENTH ANNUAL REPORT . 35 

tends to color up so that the necessity for grading is much reduced. 
Since cold storage is not available to canners in many cases and is 
expensive to construct and maintain, the use of insulated rooms 
cooled at night by fans for ripening: peaches was studied during 

the 1944 season. 
'fwo rooms each measuring 9 x 14 x 80 feet, inside dimensions, 

were constructed and insulated with four inches of rock wool in 
the walls and six inches in the ceiling. A one-fourth horsepower 
exhaust fan rated at 2350 cubic feet of free air per minute was 
placed in the ceiling with proper vents and doors for cooling the 
room at night. Actual measurements indicated the fan exhausted 
500 to 8GO cubic feet of air per minute from the rooms. 

The records show that the maximum temperatures inside the 
ripening rooms ranged from 79° to 82° F. as compared with out
side maximum temperatures of 90° to 95° F. The minimum tempera
tures inside the rooms ranged from 69° to 73° F., while the outside 
minimum ranged from 63° to 69° F. Thus, although the maximum 
temperature inside the ripening rooms was lower than the outside 
maximum, the minimum temperature in the rooms was slightly 
higher than the outside minimum. Several varieties of peaches in
cluding Golden Jubilee, Halehaven, Elberta, and Lizzie were ripened 
for canning in these rooms. Results showed that the fruit ripened 
in this way was not superior in any respect to peaches ripened in 
common storage. Therefore, it must be concluded that air-cooled, 
insulated rooms are no substitute for cold storag:e rooms in ripening 
peaches for canning under the climatic conditions existing in South 
Carolina. 

Vacuum in Canned Peaches Obtained With a Steaming Device 
Attached to the Can-Closing Machine 

(L. 0. Van Blaricomt) 

This rep6rt is the result of experiments conducted during the 
1944 peach canning season to determine the desirability of a device 
on a can-closing machine for creating a vacuum in canned peaches 
without using any type of thermal exhaust. A Panama closing 
machine of the Continental Can Company was used. The machine 
was equipped with a universal seaming head to close No. 401 x 411 
(No 20) cans, type F paddle packers, and a steaming device with
out a tunnel. 

The steaming device creates a partial vacuum by filling the 
headspace in the can with live steam the instant before the can 

tThe author is indebted to the following representatives of the Con
tinental Can Company for their assistance in supplying and operating the 
closing machine equipped with the steaming device: 

D. V. Wiley, Roanoke, Virginia; W. J. Foreman, Macon, Georgia; and 
G. A. Chissom, Tampa, Florida. 
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is sealed. After sealing, the steam condenses and a partial vacuum 
is created. During the season the steaming device was used on a 
large number of lots of peaches under regular canning conditions, 
and also under strictly controlled conditions. After a number of 
trials it was determined that the manufacturer's instructions for 
operating the steaming device were satisfactory. However, an in
crease in steam pressure from 8 pounds (as recommended) to 15 
pounds appeared to increase the vacuum in some cases. 

In order to determine the effect of the temperature of the 
syrup on the vacuum obtained, several lots of cans were filled with 
syrup varying from 100° to 205° F. and then sealed immediately 
with the steaming device. In no case was the observed . vacuum 
raised more than 0.6 of an inch of mercury due to the hot syrup. 
Repeated checks during regular canning operations confirmed these 
results. 
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The accompanying graph (Figure 7) shows the vacuum obtain
ed in the case of two lots of canned peaches where the conditions 
were carefully controlled. Both lots were processed under identical 
conditions with the exception that soft-ripe Halehaven peaches were 
used in one case and firm-ripe Lizzie peaches in the other. The 
cans were filled with 22 ounces of peaches, and 40° Brix syrup at 
180° to 190° F. was added. 

The graph shows clearly two important facts regarding the use 
of the steaming device. First, the vacuum obtained varied from 0 
to about 70 inc-hes of merc-ury,•depending on the headspace in the 
can. The headspace was measured from the top of the can after 
the can was processed, cooled, and opened. Vacuum was determined 
by the conventional type of vacuum gauge at room temperature, 
which was about 85° F. The photo-g.raphs show the methods used 
in making headspace and vacuum determinations. 

Figure 8.-Method of determining gross headspace. Measurement was made 
from top of can to surface of liquid. 

The second conclusion to be drawn from the graph is that firm 
peaches which had the tendency to rise up again after the head
space plunger had depressed them lowered the vacuum. This phe
nomenon was noticed repeatedly during the use of the steaming 
device throughout the season, and is shown in the graph by the 
lower vacuum obtained with firm peaches. Low vacuum was quite 
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common as a result of this trouble. However, with a properly filled 1 
can a satisfactory vacuum was obtained in all cases with soft 
peaches. When firm peaches are canned with the steaming device, 
care should be exercised to see that the cans are not too full but have 
proper headspace at the time of sealing. 

Figure 9.-Vacuum gauge which punctured top of can was used in de
termining vacuum. 

Peaches canned with the steaming device show some differences 
in comparison with those where the usual steam exhaust is used. 
This is especially true with soft peaches which are softened by 
steam exhausting to such an extent that the top halves are usually 
flattened and mashed rather badly by the closing operation. In 
contrast, soft peaches canned with the steaming device held thei:r 
original shape much better. 

'l'here is some tendency for peaches canned with the steaming 
device to turn brown at the top of the can where one or two halves 
may be above the syrup. This is especially true with those cans 
with a headspace of 17/32 of an inch or greater. However, in most 
cases this browning: of the top halves was not serious. 
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Effect of Predrying Treatments and Varying Storage Conditions 
upon the Retention of Color by Cayenne Pepper 

(L. 0 . Van Blaricom and J. A. Martin, Jr.) 

The drying of hot peppers grown in Florence county and ad

jacent areas is usually done in tobacco curing barns, at tempera

tures of 140° to 150° F. Ordinarily a week is required to dry the 

peppers. After drying, the pods are stored in bags holding approxi

mately 100 pounds and . are shipped in these bags. Peppers which 

have been stored four to eight months, or longer, often develop a 

brown discoloration >~·hich replaces the normal red color of the 

pods. In additio·n to this brown discoloration, the normal red color 

often changes to a very dark red on prolonged storage. 

A series of experiments \\·ere conducted during the 1943 pepper 

harvest with the object of finding some method of treatment which 

would help to preserve the color in the whole dried peppe:~;s during. 

storage and also after grinding. Comparable lots of 17 strains of 

Cayenne peppers were used in this experiment. Some of these strains 

were known to discolor after drying. Various treatments such as 

blanching and the use of sulfur dioxide, sulfites, and organic acids 

have been used successfully in the dehydration industry as methods 

of preserving color in <;lehydrated fruit and vegetable products. 

Ther'efore, similar procedures Y:ere used with the pepper to de

termine whether they would be suitable for preserving the color 

in that product. 
The pepper was treated before dehydration as follo·ws: (1) 

preheated to 150° F. with steam and washed in cold water; (2) 

steam-blanched for five minutes at 205° to 212° F; (3) exposed to 

SOo fumes for two hours; ( 4) steam-blanched for five minutes and 

exposed to SO· fumes for two hours; (5) dipped in 2 percent citric 

acid for 10 minutes; (6) dipped in 1 percent sodium sulfite for 10 

minutes; (7) steam-blanched for five minutes and dipped in 2 

percent citric acid; (8) steam-blanched for five minutes and dipped 

in 1 percent sodium sulfite for 10 minutes. 

After drying at temperatures of 150° F ., the dried pods were 

stored (1) in glass jars in the light, (2) in glass jars in the dark, 

(3) jn cloth bags, and (4) in manila paper bags. The samples of 

dried pods ranged from 80 to 558 grams, with an averag~e of about 

250 grams. Immediately after drying, small portions of these 

samples were ground on a small burr mill and stored in small vials 

in the light " ·ith duplicates stored in darkness. 

Influence of the type of storage upon discoloration of the dried 

pepper pods was small. Samples stored in the glass jars developed 

a brown discoloration as readily as the samples in cloth and bro·wn 

hags. Storing the jars in darkness did not prevent discoloration. 

Invariably pods which were broken showed a greater brown dis-
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coloration than unbroken pods in the same lot. Consequently, the 
slicing of pepper pods to facilitate drying, as suggested in the 56th 
Annual Report of this station, would seem to be inadvisable. 

Ground samples lost their red color and developed a brown dis
coloration rather rapidly after grinding. Samples stored in the 
dark lost color more slowly, but the relative loss of color of dif
ferent samples stored in darkness was the same as that of samples 
stored in light. 

Observations of the stored products were made for 14 months 
after drying. Examination of the data show that none of the treat
ments was beneficial. Exposing the pepper pods to sulfur dioxide 
resulted in a greater brown discoloration than the controls. There 
were 11& samples treated by the eight methods outlined. Twenty
eight of these samples showed greater discoloration than the con
trols, 89 were judged the same, and only one sample which had 
been steam-blanched for five minutes showed a slightly better 
retention of color. Seventy-one of these samples were ground. 
Thirty-eight of these showed greater discoloration than the con
trols, 11 showed less, and 22 the same amount as the controls. In 
every series receiving the eight treatments, discolo·ration was great
er with treated samples than with the controls. Therefore, it must 
be assumed that treating pepper before drying, as outlined in this 
report, is not beneficial. However, since a few o£ the samples showed 
less discoloration when treated, further investigations should be 
made to determine causes for the discoloration and its control. 

Color Changes in Ground Pungent Pepper 
(J. A. Martin, Jr.) 

During the harvest season of 1943, pods of individual plant 
selections of 35 strains of the Japanese type and of 107 strains of 
the Cayenne type were harvested and dried at 150° F. During the 
period November 2-5, samples from each of these strains were 
ground, placed in vials, and stored in darkness at room tempera
tures. Table 15 shows the length of time during which the original 
color was retained by the ground samples. From these data it is very 
evident that few of the strains retain their color satisfactorily. Ef
forts will be made to develop strains which possess the color-re
taining character along with other desirable qualities. 
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Table 15.-Loss of Color by Ground Samples of Pungent Peppers. Samples Were Ground and Stored Nov. 2-5, 
1943 

Type I 
Number of samples which r etained original color on indicated dates 

1943 I 1944 
I Nov. & Dec. I Jan. I Feb. I Mar. I Apr. I May I June I July I- Aug. I Sept. I Oct. I Nov. I Dec. 

Japanese -----1 35 I 35 I 35 I 35 I 25 I 15 I 9 I 5 I 3 I 3 I 3 I 3 I 3 
Cayenne -----1 107 I 102 I 95 I 84 I 68 I 39 I 24 I 22 I 20 I 17 I 17 I 15 I 14 
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Herbs 
(J. A. Martin, Jr.) 

During 1943 and 1944 experimental work with various herbs 
has been carried on at Clemson to determine the cultural require
ments of each crop, yields, adaptability to conditions in this area, 
and proper methods of harvesting, curing, and storage. This work 
was begun with the hope that it would aid in answering inquiries as 
to the possibilities of g:rowing herbs as a commercial enterprise to 
meet the demand, at prevailing high prices, for them during the 
war period. During normal times prices are usually too low to make 
the production of many herbs profitable. No one knows how long 
the present market for herbs produced }lere will continue. Ap
parently it will depend upon how soon domestic production will 
have to meet foreign competition. 

The brief discussions of the different herbs that follow include 
the information obtained during the two years' experimental work. 
In addition to this information, Table 16 presents a summary of 
the most important facts concerning each of the herbs. 

Coriander (Coriandrum sativum) prefers a fairly fertile soil, 
but excessive applications of nitrogen must be avoided to prevent 
rank growth and dela;ved maturity. This crop was a complete 
failure in 1943 but proved successful when planted in the fall in
stead of in the spring. Tests are underway to determine the best 
planting date in the fall. Coriander is an attractive crop because 
of its low co·st ·of production, its resistance to diseases and insects, 
and because it requires no special harvesting machinery. However, 
its present market value could drop and quickly make it unprofit
able. Prolonged periods of wind and rain after the crop is mature 
cause considerable damage by increasing shattering of the seed. 

Sag~e (Salvia ·officinalis) . Many South Carolina farmers produce 
their own supply o.f the dried leaves of this herb, which is used 
chiefly for flavoring sausage. In the spring of 1943, eight hundred 
each of cuttings and seedlings were planted in well prepared loamy 
soil to determine the fertilizer and spacing requirements of the crop. 
By July 1, 1943; sixty-five percent of the plants were killed by a 
Fusarium wilt, and two months later practically all the plants were 
completely killed or affected by the disease. During the early sum
mer of 1944, seeds and cuttings were obtained from the surviving 
plants in order to· investigate the possibility of developing wilt
resistant strains. Testing of the progeny of the plants which sur
vived the wilt is underway. Although the market value of sage 
is quite high, disease and the larg~e amount of hand labor required 
for harvesting and drying do not make it very attractive as a com
mercial crop unless the grower has the proper harvesting and dry
ing equipment. 
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Name 
Coriander 
( Coriandrum 

sativum) 
Sage 
(Salvia 

officinalis) 
Dill 
(Anethum 

graveolens, L.) 
Fennel 
(Foeniculum 

vulgare) 
Bene 

(Sesamum 
indicum) 

Giant Bene 
(Sesamum 

indicum) 
Thyme 
(Thymus 

vulgaris) 

Table 16.-Important Facts Regarding Some Common Herbs 

Nature 
of plant 

!Hardy 
annual -

Perennial 

Hardy 
::~nnual 
------

Herbaceous 
perennial 

Annual 

Annual -----

Perennial 

Method 
of propa- Spacing 

gation in inches 

I 
Seed 3 X 18 
Seed 
division, 
cuttings 12 X 36 

Seed 6 X 30 

Seed 18 X 36 

Seed 12 X 30 

Seed 12 X 36 
Seed 
cuttings, 
division 18 X 30 

Best 
time to 
plant 

Oct. 1 to 
Nov.1 

Early in 
spring 
Late fall 
or early 
spring 
Late fall 
or early 
in April 

May 1 to 
July 1 

May 1 

Early in 
spring 

Height 
of plants 
in inches 

36 to 48 

18 to 24 

36 to 60 

60 

48 to 60 

60 to 72 

12 

Month to 
harvest 

June 
-

July to 
October 

June and 
July 

July 

August to 
October -----

September 
and later 

October 

Part of 
plant 
used 

I Dried 
fruit or 
seed 
Leaves 
tender 
stems 
Seed and 
green 
stems 

Seed 

Seed 

Seed 

Stems 
leaves 

Probable 
yield 

(Lbs. per A.) 

300 to 500 

2000 

400 to 500 

300 to 400 

1000 

1000 

500-1000 



44 SOUTH CAROLINA EXPERIMENT STATION 

Dill (Anethum graveolens) is a popular herb used in the prepa
ration of cucumber pickles. This crop has been very easy to grow, 
for no insects or diseases have attacked it during the two-year 
experimental period. The moderate yield of seed and low market 
value of dill do not make it attractive as a cash crop. H owever, 
pickling companies probably could grow it for much less than they 
usually have to pay for dill seed, and in addition they could use 
the fresh leaves and tender stems. 

Fennel (Foeniculum vulgure) grows well in this area and is a 
very hardy perennial. Due to the low yield and low market value, 
it does not appear to be a profitable commercial crop. 

Sesame (Sesamum indicum, L.) , commonly called "Bene," is 
well adapted to this area and its culture is relatively easy. It is 
quite disease-resistant, will mature its crop within 90 to 120 days, 
and the ripening of the pods proceeds very rapidly. The stalks 
of this species should be cut just as the lowermost pods mature 
to avoid shattering of the seed. If the stalks and pods are allowed 
to dry in a well ventilated barn or other suitable building with a 
tight floor, no threshing machine will be necessary, as the seeds 
will shatter from the pods within two weeks. Any seed-cleaning 
machine will be satisfactory for cleaning the seed. The seeds are 
used mostly for the confectionery trade. 

Giant Bene requires 120 to 140 days to mature its crop, its 
seeds shatter over a long period, and it is grown mostly as a feed 
for wild fowl. A disadvantage of growing this variety is its suscepti
bility to leaf blight and pod blight which may destroy the crop. 

Thyme (Thymus vulgaris) is a small shrubby perennial and is 
apparently resistant to insects and diseases. No yield can be ex
pected the first year, but during the second year 500 to 1000 pounds 
per acre may be produced. The dried leaves and young stems are 
used for flavoring foods. 

Turkish or Aromatic Tobacco 
(J. A. Martin, J r .) 

During normal times, 'l'urkish tobacco is imported in large 
quantities mainly from Turkey, Bulgaria, and Greece for use in the 
manufacture of cig'.arettes. Because of the war, these imports have 
declined and reserves have been depleted rapidly. 

To investigate the possibilities of producing aromatic tobacco 
in the upper Piedmont area of South Carolina, small plantings 
have been made during the past three or four years on farms in 
Oconee, Pickens, Greenville, and Anderson counties. During 1944 
a planting was made at Clemson College so that cultural methods, 
harvesting, and curing could be more carefully checked. All the 
pl3.ntings, both on farms and at Clemson, were made and main
tained in cooperation with the Department of Chemistry of Duke 
University. The project will be continued in 1945. 
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Figure 10.-Movable rack upon which the Turkish tobacco was air-dried. 

PLANT 'PHYSIOLOGY AND PLANT DISEASES 
Cross Inoculations With Fusarium Wilt Organisms 

(G. M. Armstrong, J. K. Armstrong,! and C. C. Bennett) 

In previous reports, mention has been made of the fact that 
coffeeweed is a host of the cotton wilt fungus, Fusarium vasin
fectum. The suppostion has been that other weeds may also be hosts 
of other wilt fungi and in this way may help to maintain these 
di::ease-producing organisms in the absence of the cultivated host. 
An observation of a stunted and yellowed Mexican clover plant 
(adjacent to a tomato plant) showing what was thought to be a 
mild case of wilt led to cultures of the weed and the tomato with 
the recovery of a fusarium fung.us from each of them. Subsequent 
inoculations of this weed and tomato-es in the greenhouse with the 
fungi from both these hosts produced no symptoms of wilt. Some 

!Agent, U. S. Department of Agriculture 
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of the Mexican clover plants were inoculated with other wilt fusaria, 
however, and while there were no clear symptoms of wilt, a fusarium 
was reisolated from 15 percent of the plants inoculated with a sweet 
potato wilt culture. The reisolated fungus was then tested on sweet 
potatoes and caused 100 percent wilting, thus proving that the weed 
had been a carrier of the sweet potato wilt fungus without show
ing any symptoms of wilt. 

ot only weeds but cultivated plants can be ino-culated with 
certain fusaria that do not cause external symptoms of wilt and 
the fungus can be reisolated from the basal region of the stems 
after a growth period of about 8 weeks. Inoculations have been 
made in solution culture, soil, and sand with reisolations of the 
original fungus. Cotton, coffeeweed, tomato, Mexican clover, okra, 
and sage have been some of the host plants inoculated with wilt 
fusaria from sweet potato and tobacco. 

All o.f the above observations ·were made in the greenhouse, 
using artificial inoculations where considerable quantities of the 
fungus inoculum were adjacent to the plant roots. If it can be 
shown that the same thing· happens in the field, evidence will be 
g.ained as to one way the wilt fusaria can live for long periods in 
a field without a highly susceptible host. Experiments were started 
in fields naturally infested with cotton wilt and sweet potato wilt 
during the summer of 1944, but there has not been time to complete 
the pathogenecity tests with the fusaria which were recovered from 
the plants in the field. 

Preliminary experiments were performed with what appears 
to be a sage wilt, but the results are not conclusive enough to be 
reported in detail at this time. 

Tests of New St rains and Varieties of Wilt-Resistant Cottons Ta 
(G. M. Armstrong and C. C. Bennett) 

The test of wilt-resistant cottons was conducted on a reduced 
scale in 1944 and was confined to one series of plots at Clemson. 
These plots are heavily infested with the wilt fungus, the root 
knot nematode, and to some extent with the meadow nematode. 
They have been used for several years and are of interest because 
of the severe conditions to which varieties and strains are sub
jected when planted at this location. 

A variety which gives a good yield in this field is not only wilt
resistant but also has some resistance to the root knot nematode. 
The cottons were planted in randomized blocks with a total of six 
replicated plots for each variety or strain. 

As seen in Table 17, Coker 4 in 1 gave the best yield. In 1943 
two of the Coker 100 wilt strains were distinctly better than Coker 
4 in 1. By July 15, 1944 it was evident that there were fewer dead 
plants in the Coker 4 in 1 variety than in any other variety in the 
test. 
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A characteristic of this field for years has been the occurrence 
of a fairly large number of dead plants of many of the wilt-re
sistant varieties that usually stand up well in the great majority 
of farmers' wilt-infested fields. In 1929, self-pollination of Super 
7, a wilt-resistant variety, was begun to obtain relatively pure lines 
for some special investigations. When these were grown in this 
field in 1936, most of the Jines were almost lost, but the few surviv
ing plants were multiplied and have been grown on the worst 
spots of the field each year since. Several of the lines are now 
highly resistant to the complex of wilt and nematodes which occurs 
in this field. 

Table 17-Percentage of Wilt in and Yield of Seed Cotton from Wilt-Re
sistant Varieties When Grown on Land Heavily Infested with 
Wilt and Nematodes. 1944 

I Plants I Plants I 
I 

Yield of 
dead from with Healthy seed 
wilt and internal plants, cotton 

nematodes, symptoms, Percent per acre, 
I Percent Percent pounds 

Coker 4 in 1 I 8.6 I 8.6 82.8 I 1558 
Coker 100 Wilt 43-5 22.9 12.0 65.0 I 1399 
Coker 100 Wilt-Str. 4 I 35.6 I 13.9 50.2 I 1263 
Marett Cleveland I 25.4 14.2 61.4 I 1249 
Wannamaker-Wonder Wilt 

I 
23.8 

I 
11.7 I 64.6 I 1147 

Hurley Special, Rowden 86.3 12.8 I 0.1 I 315 

Table 18.-Effect of the Source of Nitrogen and the pH Level of Solution Cultures 
Upon the Mortality of Cotton Plants Due to Fusarium Vasinfectum 

Comparison I 
I 

1 
-I 

I 

2 I 
I 

3 

I 
4 

I 
I --

No. days 
after 

inoculation 

16 
14 
17 

20 
18 
20 

30 
28 
31 

42 
33 
38 

I 
I 

I Percentage of plants dead or severely wilted 

I 
. I Calcium nitrate \ Ammonium sulfate I Ammonium nitrate 

Senes Low pH \ High pH Low pH I High pH Low pH I High pH 

1 I 8.3 I o.o . I 0.0 4.7 4.3 0.0 

M!an I 
43.8 

I 
6.7 

I 
0.0 12.5 72.9 8.5 

62.5 2.1 16.7 41.7 64.6 27.1 
38.2 2.9 5.6 19.6 47.3 11.9 

1 37.5 0.0 0.0 4.7 30.0 10.4 
2 60.4 20.0 27.7 25.0 89.6 19.0 
3 98.0 12.5 75.0 52.1 82.3 54.2 

Mean 65.3 10.8 34.2 27.3 67.3 27.9 
1 56.3 6.4 I 60.4 34.9 68.1 39.-6 -
2 83.3 31.1 100.0 43.8 100.0 59.6 
3 100.0 35.4 93.8 70.8 91.7 75.0 

Mean 79.9 24.3 I 84.7 49.8 86.6 58.1 
1 I 68.8 17.0 81.2 83.7 85.1 56.3 
2 I 89.6 31.1 100.0 52.1 100.0 66.0 
3 1 100.0 43.8 100.0 85.4 95.8 85.4 

Mean 86.1 30.6 93.7 73.7 93.6 69.2 
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Mineral Nutrition and Wilt Resistance in Cotton 
(W. B. Albert and G. M. Armstrong) 

Studies in the greenhouse on a wilt-susceptible cotton variety, 
Half and H alf, grown in culture solutions indicated that there were 
significant differences in the severity of wilt caused by Fusarium 
vasinfectum in infected cotton plants which received mineral nitro
gen from different sourc&tl. 

The nitrogen in the solutions used was derived entirely from: 
(a) nitrate nitrogen (calcium nitrate); (b) ammoniacal nitrogen 
(sulfate of ammonia); (c) equal parts of nitrate and ammoniacal 
nitrogen (ammonium nitrate). For each solution two pH levels were 
used. The high and low pH solutions had initial pH levels of 6.6-6.8 
and 5.0-5.3 respectively. Except for sulfates the solutions were alike 
in concentration of mineral nutrients. 

'fhree series of cotton plants were grown in these solutions f~;om 
the seedling stage until boll setting began. Observations on the de
velopment and severity Qf wilt symptoms were made at regular 
intervals after inoculation with Fusarium vasinfectum. Table 18 
f>hows four comparisons, at different times following inoculation, of 
the percentag:e of dead and severely wilted plants of the three series 
grown in each solution. The comparable data show that there were 
considerable variatio·ns between different series of plants. Each 
series was grown at different times under unavoidable seasonal 
variations. Despite these variations the follo·wing conclusions can 
be made: 

1. Plants gr0wn in a solution of high pH where all the nitrogen 
was supplied as calcium nitrate were much less severely attacked 
by wilt than plants grown in any other solution. 

2. Plants grown in low pH solutions with all the nitr ogen d e
rived from calcium nitrate "'~er/e as susceptible to and as severely 
damaged by wilt as plants grown in any other solution. This was 
also true of solutions containing ammonium nitrate as the source 
of nitrogen. 

3. There was a tendency for plants grown in high pH solutions 
to be less severely attacked by wilt than when grown in low pH 
solutions. This tendency, except for solutions containing only · cal
cium nitrate as the source of nitrogen, was not of high significance. 

4. The appearance of wilt symptoms was delayed in plants 
grown in solutions containing nitrogen from ammonium sulfate. 
This delay was temporary and after the appearance of wilt symp
toms plant deterioration was rapid and death occurred quickly. 

It should be emphasized that any conclusion that cotton wilt 
under field conditions can be controUed by applying calcium nitrate 
as the only source of nitrogen in fertilizers would be premature. 
It is obvious that wilt severity can be reduced more readily when 
the plants are grown in solutions under greenhouse conditions 
where the presence of ammoniacal nitrogen as a nutrient can be 
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rigidly controlled than when grown in soils where ammoniacal 
nitrogen is likely to be present to a greater or lesser extent. 

Comparisons of Fuzzy and Reginned Cotton Seed 
(C. H. Arndt) 

Seed Treatment 
The search for fungicides for treating cotton seed which will 

be more convenient to handle than Ceresan has been continued in 
field and laboratory. During 1944, 12 new chemicals were tested at 
several dosages on fuzzy and reginned seed in cooperation with 
plant pathologists of 7 other states. The individuals who treat cotton 
seed will appreciate the announcement that a new mercurial has 
been found during the last 2 years to be as effective as either 2% 
or 5% Ceresan. This chemical has almost no odor and no vesicant 
action, that is, does not burn the skin. However, it will be just as 
poisonous as 5% Ceresan if handled carelessly. In fact, the manu
facturer has been advised that it may be desirable to incorporate 
in the dust some chemical with a warning odor. This new fungicide 
will be placed on the market for the treatment of cotton and cereal 
seeds as soon as manufacturing facilities are available. The name 
of this new material has not been announced. 

Spergonex, a nonmercurial which has given outstanding results 
in experimental plantings, will not be made available for seed treat
ment. Although much less toxic than the mercurials, it has a vesi
cant action when it comes in contact with the moist skin. For this 
reason, the manufacturer has decided not to market it. Three other 
nonmercurials were found to be very effective during the past 
season. One of these, a bromine-containing organic chemical sup
plied by the American Cyanamid Co., was effective at a dosage of 3 
ounces per bushel. At this dosage, the chemical would be too expen
sive to compete with Ceresan and further studies of it will not be 
made. Another bromine-containing organic chemical, Isothan Q4, 
has thus far given excellent results. This is also true of a zinc 
phenolate, supplied by the Dow Chemical Co. Further studies of 
these latter 2 chemicals at various dosages and under various soil 
conditions will be necessary before definite recommendations can 
be made. From the results obtained with these new nonmercurial 
fungicides it is likely that they will soon be available fo·r the treat
ment of fuzzy cotton seed. The relatively nontoxic chemicals now 
available for the treatment of the seeds of many other plants are 
not effective on fuzzy or reginned seed, since they lack sufficient 
volatility to penetrate the lint on cotton seed . 

Plant Stands and Yields 
The planting of reginned (machine-delinted) cotton seed has 

increased greatly in recent years because it can be hill-dropped 
much more uniformly than fuzzy seed. The commercial value of 
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linters, since the start of the war, has also tended to increase the 
use of such seed. Data on the comparative stands of plants p.nd 
yields for fuzzy and reginned seed are available for 18 plantings 
extending from 1938 through 1944, Table 19. Plantings were usually 
made at three locations each year. In all seasons, except 1938, 2 lots 
each of reginned and fuzzy seed were used, making a total of 30 
comparisons of these two types of seed for the 18 plantings. The 
varieties Coker 100 and Stoneville-2b were each used in the test 
four of the six years. DPL lla was included 2 years and Delfos 651 
one year. Only Ceresan-treated fuzzy and reginned seed will be 
compared here, since results previously reported have indicated that 
it is just as essential to treat reganned as fuzzy seed. In 18 plantings 
involved in the tests the mean stands resulting from Ceresan-treated 
fuzzy and reginned seed were 58.7 and 58.6 percent, respectively, 
indicating that the two types of seed were of equal value when 
treated. There were only 8 instances of differences in stands of 8 
percent or greater; and in only 2 plantings (No. 1 of both 1941 and 
1942, in which the reginned seed produced the greater number of 
seedlings) was one kind of seed consistently better than the other. 
A tendency has b een noted in the field plantings for the reg·inned 
seed to produce a stand of seedlings about a day before the fuzzy 
seed. The difference, however, was largely in the greater uniformity 
in size of the plants developing from the reginned seed rather than 
in a higher percentage of emerg~ency. 

In the 18 plantings (see Table 19), the mean yields for the 
fuzzy and reginned seed were respectively, 1163 and 1200 pounds 
of seed cotton per acre. It may be concluded from these results 
that the stands and yields from fuzzy and reginned seed were 
about the same, but such differences as were found tended to favor 
the use of reginned seed. 

In other plantings a study was made of the effect of the degree 
of reginning on seedling emergence. The amo·unt of lint on the 
fuzzy seed used ranged from 12 to 16 percent of the weight of the 
seed as ascertained on the basis of acid-delinted seed, and from 
50 to 90 percent of this lint was removed in reginning. The scarifi
cation of the seed due to re ginning~ appeared to make heavily re
ginned seed especially susceptible to infection by the anthracnose 
fungus and other pathogens. F ·or this reason, it \Vas found to be 
important to treat heavily reginned seed; but, when treated, the 
scarification did not reduce the germination enough to have any 
practical significance. For convenience in hill-planting, all long 
fibers should be removed from the fuzzy seed in reginning. The 
amount of lint removed will vary from 8 to 12 percent of the 
weight of the fuzzy seed. 
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Rate of seeding of hill-dropped reginned seed. 
The cost of thinning a stand of cotton plants by chopping is 

one of the important items in the production of a cotton crop. In 

the past the labor pro·blem has not been serious, since some of the 

labor necessary for picking~ was also available for chopping. How

ever, the expected appearance within a short time of a mechanical 

cotton picker will greatly reduce the amount of labor necessary 

for picking and coincidentally the amount available for chopping. 

In anticipation of these possible changes in cotton production, re

cent interstate experimental plantings which have been super

vised by the cooperating plant pathologists were so designed as to 

obtain information on the possibility of reducing the task of thin

ning. Since the main objective of thinning is primarily to secure 

the uniform stand of plants necessary for maximal yields, it ap

peared likely that the same results co·uld be obtained most readily 

with reginned seed, largely because this kind of seed can be hill

dropped more accurately than fuzzy seed. Also, since previous 

studies had shown that treatment with an effective fungicide is 

essential for high seedling emergence and survival, an attempt was 

made to ascertain the most effective treatment for reg:inned seed. 

The results discussed are for seed treated with 5% Ceresan, since 

it was as effective as any other treatment. 
In these plantings, fuzzy, and reginned seed planted with a 

drill at a rate of about 10 seeds per foot were compared with re

ginned seed planted in hills of 5, 8, and 12 seeds, spaced 16 inches 

apart. The 16-inch spacing was used since the cultivators o.f the 

farms on which the plantings were made preferred a spacing which 

permitted a diagonal stroke to be made with the hoe across the 
rows in both weeding and chopping. 

Since it appeared likely tnat the hill-planting of reginned seed 

might serve to reduce the amount of seed required, the first objec

tive in these plantings was to ascertain the minimal rate of seeding 

treated, reginned seed which would produce an adequate stand in 

any year, regardless o·f weather conditions. The 5-seed rate pro

duced a regular stand of plants of 3 to 4 plants per hill in 1943 and 

1944. The lots of seed used were of fair quality, having. about 80 

percent viable seeds. The seedling emergence in these 2 years ranged 

from 60 to 80 percent; thus indicating that weather conditions were 

unusually favorable . 'fhese results, consequently, do not necessarily 

indicate that 5 seeds per hill will be sufficient in seasons of more 

adverse weather conditio·ns. 'fhey do suggest that a seeding of 6 
to 8 seeds per hill should be adequate. 

Records were also made of the time required to thin and weed 

drilled and hill-dropped rows. The first data secured were conflict

ing, some indicating a saving in time of chopping hill-dropped rows 

of about 40 percent, others showing no difference between the two 

planting methods in the time required. The proper interpretation 
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of this difference was arrived at when it was observed that the same 
time was required to hoe drilled and hill-dropped rows if an at
tempt was made to leave a given number (e. g., 2 or 3) of plants 
every 16 inches. However, if the amount of ho·eing was limited to 
one diagonal stroke between adjacent hills and to that required for 
weeding, much less time was required for the hill-dropped rows. 
Thus, when an attempt was made to follow the system generally 
used by farmers and leave 2 to 3 plants each 16 inches, 120 seconds 
was required to hoe a 100-foot row. However, if no more hoeing 
was done than that required to remove the weeds and thin the 
plants to hills, the time averaged 65 seconds. With this latter method 
of hoeing, the number of plants per 100-foot row varied from 160 
for the rows planted with 5 seeds per hill to 480 for those planted 
with 12 seeds per hill. It should be remarked that the time required, 
as given above, is only about one-half to one-third the time required 
by the average laborer. 

This 50 percent saving in the time required for hoeing will be 
good farming practice only if the yield of hills of 2 to 5 plants 
spaced 16 inches will not be less than that of 2 to 3 plants spaced 
similarly. The yields in 1944 were just as great from the rows with 
400 plants per row as from those with 200 plants, or an average of 
about 1200 pounds of seed cotton per acre for the field from which 
the data were obtained. These results are likely to be a fair esti
mation of yields from the 2 rates o.f planting, since the low rainfall 
of the past season should have tended to favor the rows with the 
smaller number of plants. 'l'hese results for the Piedmont are in 
agreement with the more extensive observations on the rate of 
seeding at the Pee Dee Station. Results obtained there have shown 
little difference in yields for plants spaced 6, 9, or 12 inches, but 
do show a slightly lower yield for plants spaced 3 inches, or 400 
plants per 100 feet of row. However, in another experiment in
creased yields resulted as the number of plants for hills spaced 
12 or 18 inches apart was increased from 1 to 2 and 3 plants per 
hill. These observations indicate that it is not necessary to thin a 
stand of plants to an exact number per hill. 

Many farmers in the Piedmont are now attempting to reduce 
hoeing costs by planting 2 to 4 seeds per hill. During the past 
few years this number has been adequate, since weather conditions 
have been unusually favorable. In years of more adverse condi
tions, when seedling emergence may not exceed 25 to 35 percent, 
this number of seeds will not be sufficient to produce a good stand. 
For this reason, it is essential to have accurate data on the mini
mal number of seeds per hill which can be expected to produce an 
adequate stand in adverse years, and also as to the effect which 
the number of plants per hill has on yields, especially for the 
Piedmont section of the state. 
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Table 19.-Comparison of Stands and Yields from Ceresan-treated Fuzzy and Reginned Cotton Seed 
a. Percentage of surviving seedlings. 

Year I 1938 I 1940 I 1941 I 1942 I 1943 1 1944 

Planting I 1 I 2 I 3 I 41 5 I 6 I 1 I 2 I 3 I 1 I 2 I 3 I 1 I 2 I 3 I 1 I 
__ 2_1_1 

Lot A I 
59 I I I I I J I I 

55 I I I I 
Fuzzy I 49 

38 1 76 \ 791 52 I 56 I 48 J 67 I 30 \ 84 1 34 I 
48 \ 57 \ 

74 54 64 
Reginned 48 

61 I 30 72 78 53 65 50 ! 75 35 79 1 52 47 52 66 73 46 57 

Lot B \ 

\ \ \ 

I I 
62 1 2s I Fuzzy I I 59 I 47 I ss ) 81 45 67 I 72 I 80 49 59 

Reginned I I 52 47 1 65 I 40 1 83 68 51 69 74 76 47 58 

b. Mean yields of seed cotton in pounds per acre 
Lot A I I I I I I I ! I I 

816 1 1464 1 
I 

Fuzzy I 936 I 936 936 I 1752 1680 ) 456 1704 1920 ! 1968 1 984 1 1320 648 648 I 864 948 1236 
Reginned I 1056 912 768 1728 1656 480 1848 1776 J 1968 1 996 1452 804 960 1 1452 708 762 936 1260 

Lot B I \ 
\ I 732 \ 1104 1 1128 1800 1 

I 
Fuzzy 1536 1488 11968 528 660 I 948 972 1128 
Reginned I 1512 1464 1968 1 984 I 1176 I 636 1212 1 1812 828 948 1056 1116 
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Control of Root Knot Nematode by Soil Fumigation 
(G. M. Armstrong) 

A cooperative soil fumigation test, primarily for the control 
of the root knot nematode was conducted for the first time in 1944. 
The fumigants used were DD and Chloropicrin and the tomato was 
grown as the test plant. There was a total of six randomized plots 
for each treatment and the tomato was grown in two of the five 
rows of each plot. The rows were laid out 18 inches apart but 
tomatoes were grown only in the second and fourth rows, the 
others being left unplanted. DD was applied in some cases to only 
the second and fourth rows and in others to all five rows to com
pare the effect of the diffusion of the fumigant through the soil. 
In plot No. 2, (see Table 20), DD was applied at the rate of 10 
ml. per injection point spaced 18 inches in all 5 rows, thus making 
the injection points at the corners of 18-inch squares throughout 
the plot. In plot No. 3, the same rate of injection and spacing. was 
used in only 2 rows, viz., rows 2 and 4 where the tomatoes were 
to be planted. The spacing of injections in plots No. 4 and No. 5 
was the same as those in plots No,. 2 and No. 3 respectively, but the 
rate of application of DD was only 7.5 ml. per injection. The in
jection points for the application of Chloropicrin were at the corn
ers of 12-inch squares throughout the plot and 5 ml. of the chemi
cal were used at each point. The treatments were given on May 11 
and disease-free Pan American tomato plants were set on May 30. 

Table 20.-Yield of Tomatoes on Soil Treated for the Control of the Root 
Knot Nematode 

Treatment 

Chloropi- ~ 512~8~bs. l 25~.~ Ibs. l 384~~bs. I 192~Fibs. l Check crin per acre per acre per acre per acre (No 
535 lbs. 10 mi. per 10 mi. per 7.5 mi. per 7.5 mi. per treat· 
per a. injection injection injection injection ment) 

I Plot No 11 Plot No 2 I Plot No 3 I Plot No 4 I Plot No 5 I Plot No 6 
Yield in pounds I I I 

per plot I 254.0 196.0 171.2 168.4 I 154.7 I 72.9 Yield in pounds 

I 
I 

per plant I 7.05 5.44 4.75 4.68 4.3 I 2.02 Av. wt. per 
tomato - gms. 93.9 91.1 91.7 94.4 I 87.6 I 78.8 

The early blight fungus caused an appreciable amount of leaf 
injury but this was uniformly distributed throughout the plots. 
The leaf spot disease must have reduced the yield of tomato·es but 
the results from the various plots should still be comparable. Four
teen tomato plants were planted in each plot, and 8 of these were 
removed at the end of 30 days for a count of root knot galls, and 6 
were left from which to obtain fruit yields. 

Either no galls or so few were found on plants from all treated 
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plots at the end of 30 days that no distinction could be made be

tween treatments. The check or untreated plants showed hundreds 

of galls at this time. 
The total yield, average yield per plant, and average weight 

per tomato are given in Table 20. 'l'he greatest yield of 254 pounds 

was obtained from the Chloropicrin plots, the untreated plot giving 

only 28.7 percent as much, or 72.9 pounds. The DD plots receiving 

the heaviest rate of application (plot No. 2) gave a yield of 196 

pounds and the plots with the lightest treatment 154.7 pounds, the 

latter being~ slightly over twice the yield of the check plots. 
Roots were dug and examined at the end of the experiment. 

Where DD was applied only to the planted row and not in the 

middles between rows, it was noted that roots growing into the 

middles showed an appreciable number of nematode galls. The 

reduction in yield of tomatoes where the middles were untreated 

(plot No. 3) as compared with treatment throughout the plot (plot 

No. 2) was not very great, however, which indicates that the most 

economical use of DD may be to apply it only in the rows to be 

planted, provided the higher rate of injection is used. Further ex

periments are needed to find the rate of injection per row which 

will give the most economical returns. 
DD is a new product and the price has not bee_n established, 

but if the price is set at about the level which has been indicated, 

it will be very much cheaper than Chloropicrin. As indicated, nema

tode control with DD is essentially the same as that with Chloropi

crin though the yields of tomatoes were not quite so high. 
There are certain disadvantages in using any liquid fumigant 

because it has to be injected into the soil at fairly close interva-ls. 

DD, however, required less work since it was injected at 18-inch 

intervals while Chloropicrin was used at 12-inch intervals. It is 

also necessary to keep the top of the soil wet for 48 hours after 

applying Cloropicrin while this is unnecessary with DD. Chloropi

crin is tear gas and care has to be taken not to inhale it. DD also 

has to be handled carefully since it has a strong vesicant action and 

will seriously burn the skin if allowed to come in contact with it for 

any appreciable length of time. With a g~ood injector it is fairly 

simple to apply either of the materials. 
Frequent instances arise where the use of rotations or re

sistant varieties are not suitable measures for root knot control, 

and the application of a soil fumigant is the best method to use. 

The cost of the older materials as well as subsidiary unfavorable 

features have been important factors in restricting their use. If the 

tests of DD in the other cooperative experiments give as good con

trol of nematodes as was obtained in the test at Clemson, and if the 

cost of the product is kept low, this material seems to be by far 

the most promising product thus far offered for root knot nematode 
control. 
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Plant Disease Survey 
(G. M. Armstrong) 

An emergency plant disease prevention project was started by 
the U. S. Department of Agriculture in August, 1943. This project is 
a cooperative one between the U. S. Department of Agriculture, the 
Experiment Station, and the Extension Service. R. E. Atkinson of 
the U. S. Department of Agriculture started the work but was 
transferred on July 1, 1944, and A. E. Prince took his place on 
September 1. An oat disease discovered in the spring of 1944 appears 
to be a virus disease. The losses in certain varieties at Clemson and 
Westminster were striking and, if the disease should become wide
spread, it could be a serious factor in reducing yields. As a result 
of finding this disease, cooperative experiments to determine its 
true nature have been initiated. 

A general survey of the diseases of nearly all crops was made 
and several plant pathogens apparently new to the state were 
found. C. J. Nusbaum and W. B. Rogers made a rather extensive 
survey for sweet potato wilt. The disease was found to be widely 
distributed but not yet very serious except in a few fields. The re
sults indicate that considerable educational work needs to be done 
to prevent this potentially serious disease from becoming a limiting 
factor in sweet potato· production. 

In the Phony Peach Eradication work, M. B. Stevenson found 
a surprising number of peach trees affected with the rosette disease. 
One orchard of about 2100 trees had 427 trees affected with rosette, 
which meant a total loss of these trees since prompt eradication is 
the only means of control. Peach yellows, another virus disease, was 
also found in a few trees in Spartanburg county. 

A Simple, Effective Treatment for Epidermophytosis 
(W. B. Albert) 

In collaboration with Doctor R. F. Zeigler, Jr. of Seneca, S. C., 
the following solution has been found effective for certain types of 
fungal skin infections including the types commonly known as 
"athlete's foot." The solution used is compounded as follows: 

10 grams U. S. P. salicylic acid 
33 cc. U. S. P. acetone 
33 cc. U. S. P. 85 % ethyl alcohol 
33 cc. U. S. P. glycerol 
Applications of this solution are made at intervals of three to 

five days to the infected skin areas by means of a cotton swab. The 
solution should be applied freely for several minutes, allowed to 
"air" for a few more minutes, after which clothing may be replaced. 

The complete paper describing this treatment was published in 
the Southern Medical Journal, Volume 37, No. 6, June, 1944. 
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ENTOMOLOGY AND ZOOLOGY 
Rice Weevil and Associated Insects 

(0. L. Cartwright) 

57 

Further tests of fumigants against the rice weevil and associated 
insects during 1944 were conducted in the new corn crib mentioned 
in the 1943 report. Because of the volume of corn used and because 
it had to be tho·roughly aired between tests, relatively few tests 
could be made. The results obtained, however, showed that the rates 
of application previously worked out in smaller bins should be in
creased to obtain complete control of stored grain pests. 

The tests with corn in the shuck indicated that the rate of 
application of chloropicrin should be at least three pounds per 
thousand cubic feet. When lesser amounts were used, some insects 
were not killed in the surface layers, and larval stages inside the 
grains were not killed. For carbon bisulfide the rate should be 
greater than 12 pounds per thousand cubic feet. This amount gave 
incomplete kill o.f insects near the surface an.d only in the bottom 
of the bin were all stages of the insects killed. Methyl bromide gave 
complete kill of all insects and all stages at three pounds per thous
and cubic feet. These rates of application apply to bins of double 
walled tongue-and-grooved flooring with sisalkraft paper between 
the two layers o.f flooring. 

In a storage test of untreated corn at Clemson between June 
15, 1943, and October 26, 1944, exposed shelled corn lost 39.37 per
cent by weight due to infestation by the rice weevil, the angoumois 
grain moth, the Indian meal moth, the cadelle, and the grain beetles. 
Shucked ear corn lost 23.65 percent, and corn in the shuck lost only 
6.58 percent. Apparently even at Clemson, where winter tempera
tures are usually severe enough to limit insect damag:e, untreated 
corn should not be stored without the protection of the shuck. 

The Oriental Fruit Moth 
(0. L. Cartwright) 

During 1944 a complete change of methods was made in an 
attempt to rear large numbers of the oriental fruit moth parasite 
Macrocentrus delicatus for release in South Carolina peach or
chards. Because success has been achieved in California and New 
Jersey in rearing a closely related parasite, M. ancylivorus, by us
ing the potato tuber moth as a host insect, and because this insect 
is easily reared throughout the year in the laboratory, it was be
lieved possible to use the same method in rearing M. delicatus. 

· Accordingly a small number of tuber moths were obtained from 
the laboratory of the U. S. Bureau of Entomology at Moorestown, 
N. J., and rearing of this host was begun in April. In late May and 
June the Clemson orchards were practically stripped of infested 
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peach twigs and the parasites reared for use in laboratory rearings. 
The field population of M. delicatus unfortunately proved to be very 
low, and only 43 female and 34 male parasites were obtained. As 
these emerged between June 23 and July 7, they were placed with 
the tuber worms in the laboratory. From these a first generation 
total of 71 females and 212 males were reared. These parasites in 
turn were also placed with the laboratory host, but for some unex
pected and unknown reason the species failed to produce a second 
generation. Only a sing:le male emerged August 12. 

A logical explanation for their failure to reproduce would seem 
to be a possible disturbance in the delicate balance between host 
and parasite, perhaps in regard to the age of the host larvae accept
able for parasite egg deposition. At the time the first generation 
parasites were available, no· host larvae younger than seven days 
from egg deposition were available. M . delicatus may require young
er and smaller larvae for their reproduction. 

A contributing factor also may have been an increasingly 
serious infestation of predatory mites of the family Parasitidae. 
These mites were first noticed in early July and seriously inter
f : rred with the r earing of host larvae. It is not known if they were 
in any way responsible for the failure of M . delicatus to reproduce. 
To date no means of controlling the mites has been found unless 
it be by destroying all living insects in the laboratory, parasite 
and host alike. 

Tomato Fruit Worm 
(0 . L. Cartwright ) 

Trial plots for testing: insecticide dust treatments for the con
trol of the tomato fruit worm were planted in 1944 at Clemson and 
at the Edisto Station. 

In the Clemson plots, where five different dusts were tested, 
there was only low fruit worm infestation, and only small dif-
ferences in the degree of control resulted. Marglobe tomatoes were 'l 
used in small randomized replicated plots. The results computed 
on an acre basis are shown in 'l'able 21. The noticeably low yields 
from the paris green (Air-Flo Green) plots resulted from severe 
burning of the plants and fruit clusters by the insecticide. It 
should be noted that the use of this material as a dust is not recom
mended by the manufacturer. When used in baits, rather than as a 
dust. paris green has given good results. Because all fruits were of 
small size, grading was not attempted and the total yields w~re 
classified merely as sound, wormy, or rotten. Kaolin was used as 
the diluent for basic coppee arsenate and "Air-Flo Green" paris 
green. Three applications of the dust were made. 
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Table 21.-Weight of Sound, Wormy, and Rotten Tomatoes From Plots 
Dusted With Various Insecticides for Tomato Fruit Worm Con-
trol at Clemson, 1944 

Yield per acre of tomatoes 
Treatment Totals lbs. I Sound I Wormy I Rotten 
Basic copper I I I I 

arsenate 100% -----1 7342 I 7016 I 130 I 196 
Basic copper I 

I I I arsenate 50% ------1 8821 8416 I 212 193 
"Air-Flo Green" 50% -1 3482 I 3023 I 125 I 334 
"Air-Flo Green" 10% -I 5701 I 5082 I 222 I 397 
"Gesarol" "DDT" 3% -I 6637 I 6158 I 235 I 244 
Check (untreated) ----1 8383 I 7570 I 436 I 377 

At the Edist(} Station six insecticide dusts were used on 1110-
acre plots of Rutgers tomatoes. Planting was delayed until May 5 
because of wet weather and harvesting began July 10. Because it 
was believed that further data would not alter the results and be
cause of labor shortages, harvesting was discontinued August 1, 
nearly a month after the third application of the insecticides. The 
results obtained are shown in Table 22. "DDT" g~ve excellent con
trol and promises to· become a most useful insecticide when it is 
available for general use after the war. The other insecticides, with 
the exception of basic COP.per arsenate ,33 percent, also reduced 
significantly the damage by the fruit worm as compared with no 
treatment, but, even so, much damage occurred. In this test, plots 
where basic copper arsenate 33 percent (kaolin 67 percent) was 
applied produced low yields but the fruit was of unusually fine 
appearance. The tomatoes appeared to be of high quality, were very 
smooth, brightly colored, and lustrous. 

Table 22.-Weight of Marketable, Wormy, and Rotten Tomatoes From 
Plots Dusted With Various Insecticides for Tomato Fruit Worm 
Control at Edisto Station, 1944 

Treatment I Total lbs. l 

"Gesarol" I I 
"DDT" 3% _____ [ 5376 I 

Basic lead I I 
arsenate 50% __ 5875 

Cryolite 50% ----1 5699 I 
Cryolite 70% ----1 4937 

Yield per acre of tomatoes 
Market

able 

4047 

3414 
3318 
3093 

Wormy Rotten 

66 I 816 I 

609 
658 
283 

1386 
1206 

960 

Other 
culls 

447 

466 
517 
601 

Calcium I I 
arsenate 33% __ 4887 2828 I 680 I 988 391 

Basic copper I I 
arsenate 33% ___ 2308 1090 254 548 416 

Check (untreated) -1 4623 I 1692 1345 1093 493 
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Observations and Preliminary Tests of '' DDT" During 1944 
(0. L. Cartwright ) 

Although the new organic chemical insecticide, "DDT," is not 
yet available for general use, preliminary tests of this material for 
the control of agricultural pests are being made by various experi
ment stations and research organizations. Through the Crop Pro
tection Institute a small su'pply of 3 percent DDT dust was allot
ed this station by the Geigy Company, New York, for experimental 
use. 

In addition to the tests against the tomato fruit worm pre
viously mentioned, this new insecticide was tried on a limited scale 
against a number of other co-mmon insect pests. Very encouraging 
results were obtained. 

Pickleworm.-From plants of squash dusted at 30-day intervals, 
to control the pickleworm only 11.1 percent of 790 fruits were 
wormy, while of 901 squash picked from untreated plants 27.5 
percent were wormy. 

Treated plots of cucumbers yielded 224 cucumbers, only 6.3 
percent o-f which were wormy as compared with 244 cucumbers 
from the untreated plot, of which 42.6 percent were wormy. 

Untreated cantaloupe plots produced 359 cantaloupes, 12 of 
which were damaged by the pickleworm and 105 by the granulate 
cutworm, Feltia subterranea (F.). The :QDT plots dusted four times 
produced 358 cantaloupes, only one of which was damaged by the 
pickleworm, and no·ne by the granulate cutworm. 

Corn Earworm.-Dusting the silks of sweet corn with DDT 
materially reduced earworm infestation. Of 59 treated ears 32.2 p er
cent were injured, while 86 .2 percent of 65 untreated ears were 
injured. 

Cabbage Worms.-A trial dusting of cabbage, gave perfect 
control of cabbage worms, while an adjacent row, untreated, was 
badly riddled by worms. 

Colorado Potato Beetle.--Potato plants were completely pro
tected from Colorado potato beetles by dusting with this insecticide. 

Harlequin Cabbage Bug.-In several indoor cage tests, all H ar
lequin cabbage bugs died within 36 to 48 hours when placed on 
potted kale plants previously dusted with DDT. Similar lots of 
bugs on untreated plants were alive and active after the same 
perio-d of time. 

Fleas in Houses.- In two cases at Clemson, basements heavily 
infested with fleas which were spreading up into the house, were 
dusted with DDT and complete relief was experienced by the follow
ing day. 

Ticks on Dog.-A local veterinarian tried a small amount of 
DDT against ticks and reported that all ticks dusted with DDT 
died within 48 hours whereas ticks which dropped fr om the dog 
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when treated with a pyrethrum dip recovered and lived as long as 
42 days. 

Seed Corn lnsects.-Two lots of seed corn with 300 rice weevils 
added to each lot, and treated with 3 percent DDT dust at 2 ounces 
per bushel on April 14, were stored in barns at Clemson and at 
Summerville. They were insect-free on November 14. DDT gave 
complete protection and germination was not affected. The un
treated lots of corn were badly eaten and heavily damaged by rice 
weevil, angoumois grain moths, the cadelle, and other stored-grain 
insects. 

Cowpea Curculio 
(David Dunavan) 

Investigations of this insect were centered around control 
measures under field conditions. A randomized block of 16 plots, 
each 9 x 24 feet, was used in obtaining comparative data on three 
different insecticides. All plots were sown with the same variety 
of table peas, Extra Early Blackeye. This variety in previous years 
has been rather susceptible to curculio damage. 

Each treated plot and each check plot were replicated once for 
each of two planting dates. Data from previous years indicated 
that both of the 1944 planting dates, May 30 and June 19, should 
give a high curculio population in •the plots and that fairly high 
yields of peas could be expected. 

Insecticides were applied in dust form with a hand duster at 
intervals of 4 or 5 days, beginning just as fruiting began and end
ing when the last pods were picked. The samples which were used 
for counts of curculio larval emerg~ence were made up of the first 
pods to ripen on each plot. Pods were picked just as they started to 
ripen. Table 23 shows the principal data obtained. 

Table 23.-Effect of Dust Treatments on Yield of Cowpeas and Their 
Infestation by Cowpea Curculio 

1st planting, May 30 I 2nd planting, June 19 

I 
Larvae per I Total pro- I Larvae per I Total pro-

Treatment gram of I duction, 2 gram of duction, 2 
sample plots grams sample plots grams 

Sodium fiuosi- \ I 
licate 100% ____ .0279 I 623 I .126 I 485 

Basic copper I I [ I 
arsenate 100 % __ _ .161 * · 1555 .070 850 

DDT, 3% -----1 .185* I 1940 I .264 I 1079 
Check -------------1 .330* I 1544 I .274 I 1007 
*Sample became moldy. This may have killed some larvae before emergence. 

The results for 1943 (see Fifty-sixth Annual Report) and 1944 
indicate that sodium fluosilicate is decidedly undesirable for use 
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on this crop. The reduction in yield is so drastic as to pr eclude its 
use at least at full strength regardless of degree of control. This 
reduction seems to be due to prevention of pod formation and seri
ous shortening or stunting of pods. See Figure 11. 

Figure 11.-Effect of sodium fluosilicate on size of pods in cowpea (Vigna 
sinensis). Two normal pods and five injured ones. 

None of the insecticides tested gave adequate control. The 
total yield of the "DD'l"' plots for both planting dates was greater 
than that of any other plots and the pods were unusually long and 
well formed. However, all plants in the "DDT" plots had yellowed, 
dropped their leaves, and ceased fruiting about seven days before 
plants on any of the other plots had stopped fruiting. 

Methods of Wintering Honeybees 
(David Dunavan) 

In various sections of the United States during the last few 
years, considerable emphasis has been put on the use of top winter 
entrances for beehives. While there is no particular need of upper 
entrances for the use of the bees in this state because of lack of 
snow, there might well be a need for upper ventilation for the 
escape ·of excess moisture. Evidence that present methods of winter
ing bees in South Carolina are faulty is the widespread trouble with 
moldy brood chamber combs experienced by beekeepers nearly 
overy winter. 
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Preliminary tests of the use of top ventilation were begun in 
the fall of 1943. Several colonies with queens of the same age and 
with other conditions as nearly identical as possible were used. 
Some were packed for extra protection, while others were left un
protected as indicated in Table 24. The packing used consisted only 
of a double wrapping of asphalt felt paper, 15 pounds per 100 square 
feet. See Figure 12. The upper ventilation consisted of one 5/ 8-inch 
screen-covered auger hole at the top of the hive. This hole was 
bored in an extra wooden rim placed just under the hive cover 
(See Figure 13) rather than in the hive itself. Entrance blocks were 
used o·n all hives in the experiment. These gave each hive a lower 
entrance about 5/6-inch by 4)/z inches. 

Table 24.-Effect of Winter Protection and Top Ventilation on Brood Rear
ing and Colony Performance 

No packing 

II Ave. No. frames 
of brood on 
Mar. 25, 1944 

Ave. No. pounds 
of honey produced 

per hive, 1944 season 

Group I I 
With top ventilation ______ 2.93 78 

Group II I 
With packing I 
With top ventilation _____ _ 3.68 58.7 

Group III I 
With packing I 
No top ventilation --------1 3.16 51 

Group IV check I 
No packing 
No top ventilation _______ _ 3.37 55.8 

·when first examined in .March, 1944, some hives in all groups 
had considerable mold in the combs, while at least one hive in each 
group had no evidence of mold. 

Colonies in Group I produced more honey on the average than 
any of the others (see 'rable 24). This and the data for Group II 
suggest some benefit from the top ventilation. Further investiga
tions along these lines are in progress. 

Honeybee Improvement 
(David Dunavan and W. H. Purser) 

Investigations to improve the quality of honeybees in South 
Carolina were started in .March, 1944. Beekeepers depend largely on 
breeders to supply queen bees fo·r the nec·essary annual or biennial 
requeening of their colonies. It is felt that the strains of bees gener
ally available do not fit the specific needs of beekeepers in South 
Carolina. The main honey flow comes so early in the spring in this 
state that strains of bees which winter poorly or build up to full 
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Figure 12.-Method of packing beehive for winter protection. Note upper 
ventilation hole. 
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Figure 13.-Hive with cover raised to show extra rim in which ventilation p 
hole was bored. 
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strength slowly in the spring, or which are naturally poor honey 
gatherers, fail to store more than a fraction of the potential honey 
crop. . 

Several queens from each of four strains of honeybees from 
various locations in the United States have been obtained and 
established in hives at Clemson. Each o·f these strains has been 
reported as superior in its locality. Comparisons of their perform
ance under South Carolina conditions vvill be made during the 1945 
season. 

Queen rearing was in progress during the 1944 season. Queens 
were reared from colonies whose perfo-rmance at Clemson during 
1943 and 1944 marked them as apparently superior stock. 

Several colonies of bees are being maintained at the Edisto 
"Experiment Station. Queens representing three different lines of 
stock have been established in these colonies. Plans are now under 
way for establishing a few colonies in the co-astal area of the state 
in order to test the various lines of stock in that section. 

Honey and Pollen-Producing Plants 
(David Dunavan and W. H. P urser ) 

A survey of the state to determine the distribution of plants of 
value as sources of honey and pollen is in progress. With the wide 
diversity of soil types and climatic conditions in the state, exact 
information for many areas is not available. Such data are funda
mental in formulating: the best beekeeping practices. 

During 1944 a gTeat many data have been recorded relative to 
blossoming dates and the relative value of many honey-producing 
plants. 

A scale colony (kept on scale for periodic weighing) was in 
operation at the Edisto Station during the late summer and fall of 
l 944 (see Figure 14). This colony was maintained especially to de
termine the honey-producing value of Mexican clover or "purs
lane" (Richardia scabra L.), a recently introduced plant in the 
lower section of the state. 'L'he scale colony showed a gain of less 
than 10 pounds, so the plant was evidently of little value in 1944. 
However, in 1943 a good crop of honey was reported by beekeepers 
from this source. 

Pollen Supplements for Honeybees 
(David Dunavan) 

Preliminary tests were started in February, 1944 in the use of 
soybean flour as a supplement to natural pollen for honeybees. Little 
is known about the pollen requirements of bees for brood rearing in 
South Carolina. However, experience has indicated a lack of natural 
pollen for the use o.f bees at certain periods in early spring. Whether 
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F igure 14.-Hive in p lace on scale used in study of honey flows. 

natural pollen can be profitab ly supplemented through the feeding 
of other material is not yet determined. The tests will continue in 
1945. 

Faunal Survey 
(F. Sherman ) 

Some progress is made on this project each year. However, 
comprehensive collections of insects and other fauna fo·r many 
localities of the state are still lacking. For example, it seems reason
able to surmise that the recent building of large reservoirs in con
nection with hydro-electric projects, is causing some coastwise birds 
to spread farther inland than they have befo·re, and undoubtedly 
other forms of animal life have also been affected. 

'l'he survey (by the U. S. Bureau of Entomology) near ports
of-entry did not reveal any new insect pests, but added about 70 
species to the list of insects found in the state. In October, 1944, 
the list showed 3,360 species, a gain of 118 species during the year. 

Based upon the faunal records, a series of articles on "Wild Life 
in South Carolina" by the writer is being published in about 20 
newspapers in the state. 
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CHEMISTRY 
Vitamin C Content of Lima Beans 
(J. H. Mitchell and D. B. Roderick) 

67 

Two varieties of lima beans were studied for vitamin C con
tent: Henderson's Bush and Carolina Sieva pole. The purpose of 
the experiment was to determine the effect of maturity, storage, 
and cooking on the vitamin C content of the product. Beans at three 
stages of maturity were obtained from the bush variety and two 
from the pole variet~' · Intervals of 10 to 14 days occurred between 
collections of samples. On account of the nneven maturity of the 
beans, especially those of the pole variety, it was difficult to get 
uniform samples at each collection. The pole beans had immature, 
mature, and overmature pods on the vines at the same time. Con
ditions of this kind bring: about chemical results somewhat difficult 
of comparison. However, the data as a whole are sufficient to· indi
cate the trends resulting from the various treatments. 

The results of the analyses are shown in Tables 25 and 26. 
There was very little difference in the total vitamin C content of the 
two varieties of beans. Those harvested in the early stages of ma
turity had the highest vitamin C content. Beans stored in the pod 
retained vitamin C much better than those shelled. However, when 
shelled beans were stored in the refrigerator in a closed container, 
the loss of vitamin C was not so great. 

The effect of cooking on vitamin C was quite marked. As a rule, 
the shortest time required for the beans to become palatable was 
the proper cooking time. Thirty minutes' cooking caused a loss of 
15 to 20 percent of vitamin C. After three hours' cooking, there was 
a loss of 35 to 45 percent. Another point of interest was that mature 
beans lost much more vitamin C on cooking than the immature beans. 
A loss of 50 to 60 percent occurred in this case. 

The Effect of Canning Processes on the Carotenoids and Vitamin C 
Content of Peaches 

(J. H. Mitchell, L. 0. VanBlaricom and D. B. Roderick) 

Effect of Lye Peeling-bath on Vitamin Content. - Twelve 
va r·ieties of peaches were used in this investigation, selected chiefly 
because of their promise as canning varieties. The vitamins were 
determined on the day the peaches were canned. Analyses were 
made of the fresh fruit, and of peaches after they had passed 
through the lye bath and wash water. Moisture >vas determined on 
both the fresh and peeled samples, and all determinations were in 
duplicate. An effort was made to use peaches o.f the same stage of 
maturity, but this was not always possible, consequently some 
variations occurred in the vitamin C results. 
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Table 25.-Vitamin C Content* of Henderson Bush Lima Beans at Early, Medium, and 
Late Stages of Maturity 

Time at which samples were analyzed 

Day collected After 48-hr. storage (shelled) After 48-hr. storage (pod) 
-

Cooked At room temp. I In refrigerator At room temp. I In refrigerator 

% Hr. / 3 Hr. 
Cooked I Raw I Cooked I Cooked I Raw I Cooked 

Raw Raw 

% Hr. I 3 Hr. I I % Hr. I Raw 
% Hr. I 3 Hr. I I % Hr. I 3 Hr. 3 Hr. 

Early stages of maturity 

1.36 I 1.16 
I 0.85 I 0.47 I 0.35 I 0.20 I 0.74 I 0.57 I 0.21 

I 
0.69 

I 
0.62 

I 
0.38 

I 
0.90 

I 
0.72 

I 
0.39 

1.47 1.22 0.97 I 0.57 I 0.36 0.20 0.74 0.66 0.22 0.66 0.52 0.25 0.96 0.81 0.41 

Medium stages of maturity 

0.68 
I 0.31 I 0.15 

I 
0.16 

I 
0.09 I 0.00 I 0.62 I 0.44 

I 
0.06 

I 
0.61 I o.36 I 0.22 

I 
0.87 I 0.70 I 0.37 

0.69 0.26 0.17 0.15 0.11 I 0.02 0.64 I 0.44 0.13 0.63 I 0.037 0.20 0.86 0.69 I 0.54 

Late stage of maturity 

0.30 
I 0.11 I 0.10 I 0.00 I 0.00 I 0.00 I 0.21 

I 
0.20 

I 
0.00 

I 
0.16 

I 
0.12 I 0.00 I 0.33 

I 
0.33 I 0.16 

0.30 0.12 0.08 0.00 0.00 0.00 0.24 0.08 0.00 0.16 0.08 I 0.00 0.33 0.23 I 0.14 

*M.illigrams per gram of sample, dry basis. 

Table 26.-Vitamin C Content* of Carolina Sieva Pole Lima Beans at Early and 
Mature Stages of Maturity 

Time at which samples were analyzed 
------ ------- -----

Day collected After 48-hr. storage (shelled) After 48-hr. storage (pods) 

I Cooked ~- At room temp. I In refrigerator At room temp. I In refrigerator 

Raw 
3 Hr. I% Hr. 

Raw Cooked I Raw I Cooked I Cooked I Raw I Cooked 

% Hr. I 3 Hr. I I % Hr. I 3 Hr. Raw % Hr. I 3 Hr. I I 1h Hr. I 3 Hr. 

Early stages of maturity 

1.01 
I 

0.79 
I 

0.53 
I 

0.47 
I 

0.31 
I 0.13 I 0.79 I 0.66 

I 
0.43 I 0.76 I 0.47 I 0.28 I 0.89 

I 
0.85 

I 
0.56 

0.96 0.79 0.51 0.54 0.39 0.1111 0.81 0.66 0.47 0.74 0.47 0.24 0.88 0.76 0.57 

Medium stage of maturity 

0.89 II 0.69 I 0.53 II 0.22 II 0.13 II 0.05 II 0.61 
I 

0.54 I 0.24 I 0.63 I 0.33 I 0.16 I 0.88 I 0.65 I 0.28 
0.90 0.72 I 0.67 0.24 0.18 O.o7 0.60 0.53 0.54 0.36 0.22 0.87 0.68 0.39 

*Milligrams per gram of sample, dry basis. 

~ 
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Samples were weighed and solutions made of them at the can
nery. For vitamin C, the samples were blended with a Waring 
blendor using· 200 ml. of 1% meta-phosphoric acid. For the total 
carotenoids a mixture of 50 ml. of alcohol and 70 ml. of hexane was 
used in blending the samples. The blended solutions were taken to 
the chemical laboratory where the final analyses were made. 

There was not a great difference in the total caroteno·id con
tent of the different varieties. It varied from 1.19 to 1.69 milligrams 
per 100 grams of sample. However, the percentage of loss due to 
peeling in the hot lye bath varied considerably among the different 
varieties, the average loss being 10.73 percent. 

The carotenoids in peaches are carotene and cryptoxanthin. The 
cryptoxanthin predominates and is considered to be about one-half 
as potent in vitamin A as carotene. The total vitamin C content 
of the different varieties also varied considerably. The variety with 
the greatest content of vitamin C bad 2.38 times as much of this 
vitamin as the variety with the least amount. 

The average loss of vitamin C from peaches passing through the 
lye bath and wash water was about 10 percent. Table 27 shows 
the results of analyses of the fresh peaches and o.f the fruit after 
peeling. 

Table 27.-Total Carotenoids and Vitamin C in Fresh Peaches Before and After Peel
ing with Lye Solution 

Variety I Date I Total carotenoids* II Vitamin C* 
Before I After I Percent II Before I After I Percent 
peeling peeling loss peeling peeling loss 

Golden Jubilee --------------- 7/ 14 
I 

1.47 1.41 4.08 I 5.67 5.28 
Redhaven ------------------- 7/ 8 1.47 1.31 10.88 9.60 6.35 
Triogen --------------------- 7/14 

I 

1.49 1.43 4.03 4.17 3.88 
9-93 ------------------------- 7/ 14 1.43 1.03 27.97 5.56 5.21 
Sunhigh --------------------- 7/ 21 1.49 1.35 9.39 6.49 5.75 
Vedette ---------------------1 7/ 17 I 1.19 1.17 1.68 4.70 3.70 
July Elberta -----------------1 7/ 19 i 1.31 1.26 4.58 5.31 5.14 
Valient ---------------------- 7/ 19 I 1.25 1.11 11.20 4.32 3.70 
Halehaven ------------------- 7/ 21 I 1.57 1.41 10.19 6.58 5.87 
Elberta ---------------------- 7/ 28 

I 
1.20 1.08 1 10.00 4.03 3.74 

Shippers Late Red ____________ 8 / 2 1.22 I 1.12 8.20 5.24 5.00 
Lizzie -----------------------1 8 / 14 I 1.69 1.24 26.63 I 7.35 1 6.46 
*Milligrams per 100 grams of fresh sample. 

Effect of Processing on Vitamin Content of Peaches.-Tmmedi
ately before the sugar solution was added, samples of peaches were 
taken from cans for analysis to determine total carotenoid& and 
vitamin C content. The sugar solution "·as then added. The cans 
were exhausted 40 minutes in steam at 200° F. and then cooked 
18 minutes in an open water bath at 212° F. The experimental lots 
of peaches were packed 22 ounces (623.7 grams) to the can and all 
calculations were based on that weig~ht. 

6.87 
33.80 

6.95 
6.29 

11.40 
21.27 

3.07 
14.35 
10.79 

7.20 
4.58 

12.10 



70 SOUTH CAROLINA EXPERIMENT STATION 

For analysis, the contents of the can were blended. The sample 
for analysis was then weighed from the mixture. 'l'he loss of total 
caro·tenoids was rather uniform, averaging about 52 percent. In 
the case of vitamin 0 the loss was not as great, but there was much 
greater variation. 'l'he average loss was about 9 percent. 'l'able 28 
shows the vitamin content before and after processing. 

Table 28.-The Effect of Processing (Cooking) on t he Total Carotenoids and Vit amin 
C in Peaches 

Total carotenoids I Vitamin c 

Variety Date gms . of sample 1 Percent gms. of sample 1 Percent 
Mgm. per 100 I I Mgm. per 100 I 

Before2 1 After3 Joss Before2 1 After3 loss 
cooking cooking cooking cooking 

lioloen .J uoi1ee ---------------- '1/ 14 1.45 I 0.74 48.97 5.43 4.94 9.02 
Redhaven -------------------- 7/8 1.31 0.60 54.20 6.37 6.07 4.71 
Triogen ---------------------- 7/14 1.43 0.59 58.74 4.00 3.30 17.50 
9-93 ------------------------- 7/14 1.03 0.50 51.46 5.46 5.09 6.78 
Vedette ---------------------- 7/ 17 1.17 0.48 58.97 3.85 3.50 9.09 
July Elberta ----------------- 7/ 19 1.26 

I 
0.62 50.79 5.14 4.27 16.93 

Valient ---------------------- 7/ 19 1.12 0.60 46.43 3.74 3.53 5.61 
Halehaven ------------------- 7/21 1.42 0.70 50.70 5.95 5.88 1.18 
Elberta ---------------------- 7/ 28 1.08 I 0.60 44.44 3.75 3.54 5.60 
Shippers Late Red ------------ 8 / 2 i 1.15 I 0.50 

i 
56.52 5.00 3.95 21.00 

Lizzie -------------------- -- 8 / 14 I 1.24 I 0.61 50.81 6.72 6.31 6.10 
ITo determme the quantity of v1tamms m a No. 2 1h can of peaches (22 ounces of frUJt) 

multiply values by 6.237. 
2Lye-peeled peaches taken from cans after they had been filled for processing and 

before syrup was added were used for analysis. 
3These figures based on lye-peeled peaches before cooking. 

The Carotene Content of the Milk of Guernsey, Jersey, and Hol
stein Cows When Grazing on Permanent Pastures 

(J. H. Mitchell and G. H . Wise) 

These results were obtained from a stud~· o·f different systems 
of grazing, and represent foUl· gra11ing seaPons. Two cows of each 
breed were used each year; thus eight series of carotene determina
tions were obtained for each breed, from which the average results 
were calculated. 

The differences are expressed in terms of the milk as drawn 
from the cows and in terms of a calculated 4 percent fat-standard
ized mille 

'l'here was practically no difference in tl1e carotene content of 
the normal milk of the J e1·seys and Guernseys but both were higher 
than that of the Holsteins when the carotene content was calculated 
o-n the basis of a standa1·dized percentage of fat in the milk; the 
milk from the Guernseys had the highest content followed by that 
from the Jerseys and the Holsteins. 

Fig!llre 15 shows these comparisons. 
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l'"igure 15.-The carotene content of the milk of Guernsey, Jersey, and 
Holstein cows when grazing on permanent pastures. 

The Comparative Effects of Continual and Rotational Systems of 
Grazing on the Carotene Content of Permanent Pasture Herbage 

and of the Milk Produced Therefrom 1 

(J. H . Mitchell a nd George H . Wise) 

Since improved pastures are generally accepted as a practical 
solution to many difficult nutritional problems in the livestock in
dustry today, any method that tends to improve the nutritive value 
of pasture plants is worth considering. 'l'hus a determination of 
the comparative effects of continual and rotational systems of graz
ing on the carotene content of the herbage and of the milk produced 
from this herbage constituted a phase of a three-year project de
signed to study the effect of rotational grazing as a measure to im
prove returns from Bermuda grass pastures. 

1The results of t his experiment were reported more fully in the Journal 
of Dairy Science, March, 1944, Vol. XXVII, No. 3. 
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In the case of the carotene content of the herbage, the only 
difference that could be related to the system of grazing occurred 
in June when there was a transition from leguminous plants to 
Bermuda grass. 

A comparison of the carotene values of the milk produced from 
the respective systems of g:razing disclosed no pronounced dif
ferences that might be ascribed to the systems of grazing (see 
Figure 16 ) . The trends of the carotene of the milk, were mo·re or 
less typical of those for normal pasture grazing. The rapid increase 
during the first two weeks was due to a change from winter rough
age to the ~·oung green pasture herbage which was very high in 
carotene. 

,.,,.,,owa...-
•ou • oo.• ~· ·· · · ·· 

..... 
CAROTENE CONTENT OF P.lST\JRE HERSAGE 

J\H£ JULY AUG. SEPT. OCT . NOV. 

Figure 16.-Summary of a three-year pasture investigation showing the 
comparative effects of continual and of rotational grazing on 
the carotene content of the pasture herbage and of t he milk 
produced therefrom. 

The Effec ~ of Treating Corn Silage with Urea on the Carotene 
Content of the Silage 

(J. H. Mitchell, G. H. Wise, and D. B. Roderick) 

This is a report of the chemistry phase of a project carriea on 
in cooperation with the Dair·y Department and covers only one year's 
trial. Five g:allons of a solution containing two pounds o.f urea 
crystals ( 46 percent nitrogen) per r;:allon were added to each 
ton of fresh ensilage material as it was placed in the silo. 
As a control, tap water was added to a comparable lot o·f silage 
(put into an adjacent silo) at the same rate as the urea solution. 

Eleven samples of silage were collected from each of two silos. 
'fhe first samples were collected after about 20 tons o.f silage had 
been put into the silos, and subsequent samples were taken at ap
proximately 5-ton intervals. Each sample consisted of two quarts 
of material, 1 quart being collected from 4 or 5 places along a north-
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south line across the silo and the other along an each-west line. The 
levels at which the fresh samples were collected were indicated by 
labeled boards placed near the centers of the silos in order that the 
fermented samples might be taken at approximately the same points 
as the silage was removed fo1· feeding. 

Immediately after collection, the samples were placed in a re
frigerator having a temperature of approximately 40° F. 'l'hey were 
held at this temperature for a period o·f not more than five hours, 
after which they were transferred to a refrigerating room held 
at a temperature between -10 and -20° F. 'l'be samples were stored 
at the latter temperature until removed for final analysis. 

In analyzing the samples the cardboard carton was removed and 
the frozen ensilag:e material was chopped immediately by passing 
through a food grinder. This degree of fineness facilitated satis
factory subsampling fo-r final analysis. 

Table 29 shows the data obtained from the fermented and un
fermented samples. Since the fresh samples were collected as the 
silage was placed in the silo, the X o. 1 sample represents the ma
terial ncar the bottom of the silo, and No. 11 that near the top. 

The fermented samples were collected in reverse order as the 
silage was fed, No. 11 being removed first. 

The results indicate a loss o·f about 70 percent of the carotene 
in the samples treate~ ·with urea. 'l'his loss of carotene was reflected 
in the carotene content of the milk from cows fed on this silage. 
Two groups of 11 cows each were used in a double reversal feeding 
trial. The respective silages were the only roughages in the rations, 
and were fed slightly in excess o.f the amounts the individual cows 
consumed. 

Table 29.-Carotene Content of Urea-Treated and Untreated Corn Silage, 
Before and After Fermentation 

Number 
of sample 

1 (bottom of silo) 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 (top of silo) 

Silage before Silage after 
fermentation fermentation 

Milligrams Carotene per 100 grams sample, 
dry basis 

Urea- I Urea-
treated Untreated treated Untreated 

3.93 I 3.15 I 0.83 I 2.63 
4.49 I 3.24 I 1.24 I 3.94 
3.93 I 3.75 I 1.13 J 5.43 
2.95 I 4.07 I 0.64 I 4.53 
3.25 I 2.78 I 0.66 I 2.25 
4.06 I 3.83 I 0.76 I 3.37 
4.15 I 2.92 I 0.50 I 2.32 
4.51 I 3.83 I 1.02 I 2.51 
3.95 I 3.90 I 1.53 I 3.09 
3.82 I 3.20 I 1.42 I 3.58 
3.12 I 5.13 I 2.92 I 5.60 

Average I 3.83 I 3.62 I 1.15 I 3.57 
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Figure 17 includes data on the carotene content of the milk 
obtained in these feeding trials. The results were more decided in 
Group 1, but a similar trend occurred in Group 2. 
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Figure 17.-The effect of urea-treated and untreated silage on the carotene a 
content of milk. rx 

Cooperative Projects 
(J. H. Mitchell and D. B. Roderick) 

The Chemistry Department is cooperating with other depart
ments and substations in carrying: on several projects. 

The nature of the samples and the purposes of the projects 
have required a variety of chemical determinations such as the vita- • 
mins in lima beans, peaches, and silages, and mineral and feed 
analyses of various samples. 

Table 30 indicates the number, source, and nature of samplec; 
analyzed during the year. 
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Table 30.-Samples Received for Analysis During the Year 

Department Sample 

ChemistrY-----~----------- Vegetables for carotene ------ 1 
Vegetables for vitamin C----1 
VVheat ---------------------1 
Soils -----------------------1 
Grasses --------------------1 

Dairy ___________________ -- · Pasture grass _______ -------- 1 
Milk -----------------------1 
Silage -------- - ------ -------1 
Feeds ---------------- ------1 

Horti~ulture _______________ . Camphor plants ------------- 1 
Peppers --------------------1 
Peaches --------------------1 

Miscellaneous_ --------------------------------------1 
TotaL ____ _ =-=! 

Number of 
~am~les 

9 
95 
37 

9 
19 
37 
25 
22 

4 
4 

28 
70 
22 

381 

Enrichment of Corn Meal and Grits 
(E. J. Lease, F. A. Kummerow, and R. E. Ware) 

75 

The program to improve the nutritive value of corn foods i~. 

divided into two different parts: (1) degerminated corn products, 
and (2) whole-corn products. Pearl grits and degerminated co·rn 
meal constitute the first group and are different from whole grain 
grits and whole corn meal from the standpoint of food value and 
place of manufacture. Analysis showed that the degermed corn 
products contain only 14.1 percent as much niacin, 8.8 percent as 
much thiamin, 8.6 percent as much riboflavin, and 3.9 percent as 
much iron as whole corn meal. 'l'he fat, protein, and other dietary 
rssentia ls except starch were also found by analysis to be lower in 
thr c[('gcrminated than in the whole-grain products. Presentation 
of these facts to the General Assembly resulted in the enactment of 
a la"· requiring the enrichment of degerminated co·rn products but 
('Xrmpting the whole ~:rain products, most of which are manu
factured locally. Shortly thereafter Alabama and Mississippi en
acted simila r· laws. 

A unique technical problem arose in the enrichment of grits 
because they are usually rinsed before cooking and some of the en
richment ingredients are water-soluble. Field work and home visits 
revealed that while the average housewife rinses g1·its it is not a 
severe or long rinsing. A premix was developed to protect these 
water-soluble ingredients from loss during rinsing. This involved 
incorporation of the enrichment ingredients into the wet dough 
of dextrinized starch or of macaroni dough, which was then dried , 
ground, and screened to the particle size of the grits. Recent studies 
have shown that the main problem centers around thiamin since it 
is much more soluble (100 g. per 100 cc.) than niacin (1.6 g:. per 
100 cc.) or riboflavin (0.012 g, per 100 cc.). Thiamin is also decom-
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posed at high temperatures under some conditions. The amount of 
thiamin lost in the customary rinsing of grits was found to be ap
proximately 8 percent, ·which is substantially less than the amount 
(18 percent ) destroyed in the baking of bread. Analysis of grits at 
various stages of cooking showed that about 4 percent of thiamin 
is destroyed during one hour of boiling in an open pan. Analytical 
data indicated that many factors affected thiamin stability and that 
the r esults of the research can be put to practical use. Under labora
tory conditions the losses of thiamin due to rinsing can be further 
reduced by absorption on bentonite clay. However, the availability 
to animals of such thiamin is not fully known. 

Surveys have shown that the a.:erage South Carolinian con
sumes about 25 pounds o.f pearl grits per year. l\'o mill in South 
Carolina has equipment to degerminate corn products. Consequent
ly, th ese grits totaling 25,000 tons annually are shipped into the 
state, mainly from the Corn Belt. Much work has been done by the 
authors to acquaint the out-of-state corn millers with the corn en
richment prog:ram and to provide them technical help in the practi
cal application of the enrichment process. Several firms are now 
shipping enriched corn products into the state. 

Although the Middle-West corn millers do not dispute the 
validity of the laboratory findings that pearl grits are nutritionall~' 
inferior and can be improved on a practical basis, they are irritated 
by the expense of enrichment (8 cents per 100 pounds of grits), 
since their competitors in the smaller South Carolina mills making 
whole-g1·ain products are not compelled by law to enrich. 'l'his 
economic issue appears to be the greatest obstacle to· the enrich
ment of degerminated grits. 

Voluntary Enrichment of Whole-Corn Meal 
( E. J. Lease) 

'l'h ere are scientific reasons for improving the nutritive value of 
whole as well as degerminated corn meal. 'l'hese reasons are based 
upon two facts: (1) corn is a cereal unusually low in certain nutri
tional factors, especially niacin; (2) those consuming corn meal in 
large quantities are those likely to benefit most from dietary im
provements. In the South white flour biscuits and corn bread are 
staples, some families consuming more corn bread than biscuits. 
Biscuits made from enriched flour have a higher thiamin, niacin, 
iro·n, and riboflavin content than corn bread made from whole
corn meal. Analysis of many samples of corn have shown that it 
contains only about one-third as much niacin as wheat. The clinical 
stage of niacin deficiency, pellagra, often makes its appearance 
among people eating large quantities of whole-corn meal. The diets 
of such people would be improved by the addition of calcium and 
iron as well as niacin, and these constituents can be put into whole-
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corn meal at negligible cost . 
The composition of a number of cereal foods is charted in 

Figure 18. It is to be noted that if all of the calo·ric requirements 
wer e met by whole-corn meal, a serious deficiency would result; 
however, this would not be true of wheat nor of the enriched cereals. 

WHOLE 
WHEAT 
FLOUR 

RELATIVE NUTRIENTS IN 3000 CALORIES 

WHOLE 
CORN 
MEAL 

- - IRON ~- RIBOFLAV I N 

, ........ _._. _._._.·:·:·:·1- THIAMIN ~- NIACIN 

WHITE 
FLOUR 

ENRICHED 
WHITE 
FLOUR 

PEARL 
GR I TS 

DEG. MEAL 

ENRI CH ED 
MEAL AND 

GR I TS 

F igure 18.-Relative nutrients in 3000 calories of cereal foods. 

Finely powdered metallic iron was found to be satisfactory 
for the enrichment of whole-corn meal in that it did not catalyze 
rancidity of the corn oil unduly, was inexpensive, and was known 
to be highly assimilable. Calcium can be obtained from several 
ources, but pulve t·ized limestone (calcium carbonate) appears to· be 

the least expensiYe and has proven to be very satisfactory for en
riching meal. Large deposits of limestone are available that meet 
United States Pharmacopoeia requirements for pharmactical prepa
rations. Limestone from these sources in a highly powdered form 
constitutes an inexpensive source of food calcium. Calcium phos
phates are also available and, although more expensive than lime
stone, are relatively cheap sources of food calcium. In small amounts 
tri-calcium phosphate imparts good flowing characteristics and is 
therefore used in enrichment mixtures for mechanical as well as 
nutritional reasons. Xiacin is available in only the chemically pure 
form but enough can be obtained for three cents to supply one 
person with his minimum daily requirements for an entire year. 
The cost of enrichment by use of the ingredients described above is 
less than one cent per bushel of whole-corn meal. Thus it appears 
that enrichment is a practical means of supplying iron, niacin, and 
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calcium. 
The problem of m1xmg: the enrichment ingredients into the 

meal has been studied under mill conditions. In almost all cases a 
prepared enrichment mixture has proven most practical. 'fhe corn! 
miller merely mixes four onnces of the powdered preparation with 
each one hundred pounds of meal. Hand-mixing and batch mixers 
were found to be too slow and expensive for most small corn mills. 
An inexpensive enrichment feeder has been developed in coopera
tion with the Mechanical Engineering Department of Clemson 

Figure 19.-Enrichment feeder attached to a corn mill. 
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College. A picture of the enrichment feeder attached to· a corn mill 
is shown in Figure 19. It is to be noted that the feeder is driven by 
a belt from the main shaft of the mill and automatically puts four 
cmnces of enrichment mi.xture into each one hundred pounds of 
meal as it is ground. Fifty-five corn mills in the state are now volun
tarily enriching who-le-corn meal by this method. 

ANIMAL HUSBANDRY 
Purebred versus Crossbred Pigs 
(L. V. Starkey and E. G. Godbey) 

A study of the relative economy of producing purebred and 
crossbred pigs was completed by the production and feeding of 
32 pigs during the 1943-44 season. · 

In this series of tests 472 purebred and crossbred pigs were 
produced in mixed litters. 

'l'he pigs were weighed at birth and at weaning. At the close of 
the weaning: period they \rere put on a fattening ration and fed 
until a final weight of approximately 200 pounds was reached. 

'l'he summarized results are shown in Table 31. 

Table 31.-Daily Gains, Weights, and Feed Consumption of Purebred and 
Crossbred Pigs. 

Purebred I Crossbred 
Number of pigs farrowed --------------1 234 I 238 
Percentage pigs raised ----------------1 84.20 I 89.50 
Av. birth weight (lbs.) ----------------1 2.70 I 2.85 
Av. weaning weight (lbs.) ------------1 35.68 40.59 
Av. daily gain (lbs.) ------------------1 1.49 I 1.62 
Feed per 100 lbs. gain (lbs.) ----------1 338.97 I 330.90 

'l'he differences in the pigs produced by the two methods of 
breeding were not large but all of them showed a trend in favo1· 
of crossbreeding. The crossbred pigs were heavier at birth and 
weaning, made faster g:ains in the feed lot, and required slightly 
less feed for 100 po·unds of gain. 

The precentage of pigs raised was higher in the crossbred group 
in spite of the fact that an unusually high percentage of the pure
bred pigs was raised. 

The Effect of the Ration on the Rate and Cost of Gains and on the 
Q.uality of Beef Produced 

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

'l'wenty medium gTade steers were fed during: 1943-44 to bring 
to a close the series of tests in "·hich a ration of cottonseed meal 
and cottonseed hulls was compared with one of shelled corn and 
lespedeza hay for fattening steers. 
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The steers used in these tests were of medium grade, weighed 
about 750 pounds, and were fed individually until a gain of 200 or 
300 pounds had been made. 

'fhe summarized results are shown in Table 32. 

Table 32.-Rate and Cost of Gains of Fattening Steers When Fed (1) Cottonseed 
Meal and Cottonseed Hulls, and (2) Corn and Lespedeza Hay 

Ration I 
Cottonseed meal & Shelled corn & 

cottonseed hulls lespedeza hay 
Number of steers fed -------------1 95 45 95 I 47 
Gain per steer (lbs.) ...:-------------1 200 300 200 I 300 
Daily gain per steer (lbs.) --------1 2.15 2.10 2.01 I 2.12 
Feed eaten J Concentrates (lbs.) --1 423 518 473 I 570 

per 100 ) Roughage (lbs.) -----1 1079 970 1068 I 952 
lbs. gain ·Salt (lbs.) ----------1 2.69 2.52 2.23 I 2.26 

Feed cost l 
Concentrates ------::--1 ___ 6.35 7.77 7.10 1 8.55 
Roughage -----------1 5.39 4.85 9.61 I 8.57 

per 100 Salt -----==------1 .03 .03 .02 I .02 
lbs. gain Total ----------------1 11.77 12.65 16.73 I 17.14 

Price of feeds-Corn $0.84 per bushel; cottonseed meal $30.00 per ton; cottonseed 
hulls $10.00 per ton; lespedeza hay $18.00 per ton; salt $20.00 per ton. 

The rate o.f gain was not affected by the ration or by the 
length of the feeding period. 

'l'he steers that were fed cottonseed meal and hulls made the 
most economical gains in both the 200- and 300-pound groups. 

The feed cost of 100 pounds of gain was increased when the 
steers on either ration were fed to a 300-pound instead of a 200-
pound gain. The most profitable gain will be determined, to a large 
extent, by the condition of the feeder cattle. 

At the close of the feeding test the steers were slaughtered and 
ribs cuts sent to the Bureau of Animal Industry at Beltsville, Mary
land, where meat studies ·were made. These studies show that the 
meat f1·om the steers feel cottonseed meal and hulls was in every 
r espect as palatable and desirabl e as that from the steers fed corn 
and hay. 

DAIRYING 
Artificial Insemination 

(J.P. LaMaster) 

In November, 1942, a preliminary tabulation of the results ob
tained from the use o.f a1·tificial insemination in the Clemson dairy 
herd showed that cows could be bred up to 36 hours after the onset 
of estrus (heat) with a satisfactory rate of conception. Freshly 
collected semen and semen th ~ t had been stored in the refrigerator 
up to 24 hours were used. 
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This information sug:gested a schedule fo·r artificial insemina
tion which would greatly reduce the amount of work involved in 
breeding a herd of cattle with the artificial insemination technique 
and wou~d also provide more effecient utilization of the bulls. Be. 
ginning on November 1, 1942, a schedule was adopted for collect. 
ing the semen and for making the inseminations in the herd. ThE. 
schedule was based on handling the breeding of the herd on a weekly 
basis. Since observations had shown that cows in estrus one da) 
could be bred satisfactorily the next day, either with fresh seme1. 
or with stored semen, the schedule provided that neither semen col
lectio·ns nor inseminations 11·ere to be made on Sunday, Wednesday, 
or Friday. Cows in estrus on Sunday and Monday were bred with 
fresh semen collected on 1\'Ionday. Cows in estrus on Tuesday were 
inseminated with semen 24 hours old which had been collected on 
Monday and stored in a refrigerator operated between 34° and 39° 
F. Cows in estrus on Wednesday and Thursday were bred with 
fresh semen collected on Thursday. Cows in estrus on Friday and. 
Saturday were bred with fresh semen collected on Saturday. 

Table 33 gives the results from the use of this schedule for 
artificial insemination, including both the preliminary data and 
that obtained from November 1, 1942, through March, 1944. 

Table 33.-Number of Conceptions Obtained with Fresh Semen and with Stored &ernen 
(undiluted) when Fertile Females were Inseminated at Various Stages 
During and After Estrus (heat)a 

Time elapsed Semen stored b Semen stored b 
between onset Fresh semen 1 to 24 hours 25 to 36 hours 
of estrus and I Insemina- I lnsemina- I Insemina-
insemination No. of tions per No. of tions per No. of tions per 

-hours cases conception cases conception cases conception 
0 

1-12 
13-24 
25-36 

17 1.5 I 6 I 1.5 I 1 I c 271 1.6 I 126 2.0 25 I 2.1 
137 2.1 16 I 1.8 1 I c 
86 3.1 I 15 I 1.6 I I 

aFertile females are those that eventually conceived. 
bStored without diluent in refrigerator operated at 34 o to 39° F. 
cOne insemination, no concepti~n. 

A tabulation of the breeding r ecords in the Clemson herd for 
a 14-year period from 1920 to 1933, inclusive, when natural breed
ing "·as practic :: cl shows that from 1626 breedings 730 conceptions 
were obtained. This is at the rate of 2.22 services per conception. 
These d:::ta are very similar to those found in a number of other 
studies of this same kind for clair~· herds in various parts of the 
United States and can be taken as a f~ ir example of the usual con
ception rate resulting from natural breedings in well manag:ed 
dairy herds. ·when cows are inseminated within 24 hours of the 
onset of estrus a better rate of conception is obtained than ·with 
natural breeding. Cows will not usually accept service beyond 15 
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to 20 hours after the beginning of the estrus. No limitation of this 
kind is involved with artificial insemination. 

There are enough cases to indicate that it is practical to breed 
cows with the artificial insemination technique up to 24 hours after 
the onset of estrus. The lower conception rates obtained when fresh 
semen was used to inseminate cows that had been in estrus 25 to 36 
hours may possibly be due to an error in determining the begin
ning of the estrus period. The onset of estrus was estimated from 
reports of the milkers and the herdsman. The observations made 
from 3 :30 a. m. to 8 :00 p. m. each day should be accurate within 
two hours. During the night period beginning at 8 :00 p. m. and 
extending to 3 :30 a. m. no observations were made. This situation 
was probably of little consequence to the first three groups, includ
ing fresh in estrus through those 24 hours in estrus, but might have 
been of considerable importance to the last group, which included 
cows that had been in estrus for 25 to 36 hours . 

The high rate of conceptions from stored semen as compared 
with that obtained from the fresh semen with cows advanced in 
estrus could possibly be due to some beneficial effect of the storage 
period. Semen is known to be adversely affected by rapid cooling. 
The normal period usually recommended for cooling semen from 
body temperatures to 40° F. is three hours. During the winter 
months the glass and metal tubes and syringes used in artificial in
semination are quite cold and necessarily cause a considerable 
t emperature shock to the spermatozoa. This sho·ck could affect the 
migration of the spermatozoa from the cervix to the ovary. 

There is some indication in these data that an artificial insemi
nation schedule could be carried out effectively with undiluted 
semen by collecting it twice per week. Although the rates of con
ception were fairly low for undiluted semen stored for 48 hours, 
a schedule in which the cows to be bred on Friday would be in
seminated with semen collected on Thursdav and stored for 24 
hours, and cows to be bred on Saturday would be inseminated with 
semen collected on Thursday and stored for 48 hours is practical. 
In handling a schedule of this kind, stored semen should be pro
tected from rapid fluctuation of temperature. 

The temperature shock from the cold inseminating equipment 
can be avoided by placing the freshly collected tube of semen in 
a tumbler or beaker containing water tempered to 70° F. and then 
storing: in a refrigerator in which the temperature is maintained be
tween 35° and 40° F. for three hours before using. When the semen 
is to be used over a period of three days, further protection from 
temperature changes should be provided by dividing the freshly 
collected semen into three portions before storage in the refrigera
tor. 

A weekly schedule of the kind suggested will greatly reduce 
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the amount of work required in breeding a herd of dairy cattle. 

Advanced Registry Testing 
( Julia Dicker son) 

83 

One hundred and forty-two cows of the Guernsey, Holstein, 
and Jersey breeds completed official records of production during 
the period from July 1, 1943 to June 30, 1944. The average of these 
records was 9,447 pounds of milk and 449 pounds of butterfat. 
Forty-seven percent of the records were above the breed average 
for the respective breeds and classes. 

The average production of the 83 Guernsey cows was 9,970 
pounds of milk with an average butterfat test of 4.94 percent and 
an averag.e butterfat yield of 492 po-unds. 

The 27 Holstein records averaged 10,860 pounds of milk with 
an average butterfat test of 3.76 percent and a butterfat yield per 
cow of 409 pounds. Sixty-seven percent of these Holstein records 
were above the breed average. 

The completed records of the 32 Jersey cows averaged 6,987 
pounds of milk and 372 po-unds of butterfat with an average butter
fat test of 5.40 percent. 

Baron's Ester of Edisto Farm, owned by J. B. Guess, Jr., Den
mark, was the highest-producing Guernsey in the state. She is a 
daughter of Foremost Baron and made her record of 18,577 pounds 
of milk and 978 pounds of butterfat in 365 days, class A, at the age 
of 7 years and 5 months. This record is 70.2 percent above the aver
age for this age and class. 

The highest record for the Holstein breed was made by Clem
son Imperial Mary, owned by Clemson Agricultural College. Her 
record of 13,197 pounds of milk and 470 pounds of butterfat was 
completed in 305 days in class 2x at the age of 2 years and 8 months. 
This record placed her as leader fo·r the state among senior two
year-olds. She is a daughter of Carnation Imperial Dione, a bull 
owned by Clemson Agricultural College. 

For the Jersey breed, Baron's Sultana Pride, owned by F. H. 
Young, Timmonsville, led in production with a record of 9,048 
pounds of milk and 457 po-unds of butterfat. 'l'his record was made 
in class AAA in 305 days at the age of 2 years and 5 months and 
was 27.3 percent above the average for this class and age. She is 
a daughter of Milly's Baron. 

POULTRY 
Large Versus Small-Type Turkeys 

(M. I. Darrow and C. L. Morgan) 

During the past two years comparative studies have been con
ducted with the Broad-Breasted Bronze and the Small-Type Broad
Breatsted White turkey developed by the United States Depart-
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ment of Agriculture. The birds were raised both on range and m 
confinement. The results o.f these studies have been reported m 
Bulletin 350 . 

Turkey Poult Production 
(M. I. Darrow and C. L. Morgan) 

Comparative studies are being made of the costs of producing 
poults of the Broad-Breasted Bronze and the Small-Type Broad
Breasted White turkeys. The number of eggs laid and the poults 
produced per breeding hen during. the period January 1 to May 31 
for the years 1942 and 1943 are shown in Table 34: 

Table 34.-Average Number of Eggs Laid and Poults Hatched per Breed
ing Turkey Hen from January 1 to May 31 by Broad-Breasted 
Bronze and Small-Type Whites 

Variety I Eggs laid per hen 
I 1942 I 1943 

Bronze -----------------1 54 I 54 
Small White ------------1 50 I 65 

I Poults hatched per hen 
1 1942 1 1943 

I 22.2 I 
29.7 

22.2 
30.0 

The number of eggs laid per breeding hen in the two years 
was slightly greater for the Small White variety and the number 
of poults produced during the breeding season was also greater for 
this variety. Since the Small \Vhite variety requires less feed and 
less housing facilities and equipment per bird than the Broad
Breasted Bronze, poults of the Small White variety were produced 
at lower cost. Egg production, fertility, and hatchability are facto·rs 
which vary with individual hens, but with the same number of 
poults per breeding hen in each of these varieties there would be an 
advantage in favor of the Small White variety. The reduction in 
poult cost of the Small White variety would offset to some extent 
the slightly greater market production costs of this variety as com
pared with the Broad-Breasted Bronze. 

Studies on these two varieties are being. continued. With a re
turn to more normal conditions of production and marketing of 
turkeys, the demand for the Small Type White turkey should in
crease. Selection for impro·vement and uniformity of this variety 
is being made with the aim of developing a source of stock for tur
key breeders who may be interested in its production. 

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

During the past year the lack of labor and technical assistance 
has made it impossible to continue the usual experimental projects 
with beef cattle, hogs, pastures, and field crops. Ho·wever, the herds 
of livestock have been maintained so that when conditions return 



FIFTY-SEVENTH ANNUAL REPORT 85 

to normal, animals will be available for again taking up the re
search program at this station. 

Drainage Project 

The chief undertaking of this station during the year has been 
the development of a drainage project on the lands owned by the 
station. In the lower half of South Carolina there are large acre
ages of land that are producing low yields of crops or low yields of 
pasturage of inferior quality, due in a g~reat measure to lack of 
proper drainage and to high soil acidity. As an initial step toward 
investigating the problems of producing forage crops in such areas, 
a drainage system was planned for the property of this station in 
1943 and completed during 1944. This system consists of three 
main canals with the necessary laterals so designed and lo·cated as 
to furnish adequate drainage channels for the station lands and 
other property through which it was necessary to extend the canals 
in order to reach satisfactory outlets. The location, description, 
cost, and other pertinent facts concerning the project are given 
belo·w. 

Rumph ) Hill Canal is located on the southeastern section o~ 
the station property and follows a natural water course known as 
"Rumph's Hill Creek." This creek formerly served inadequately 
as the main outlet for the old tile drainage system under the sta
tion's cultivated fields. Water often backed up over the tile system 
outlet, reversing the fio·w into the fields, thus preventing~ the proper 
functioning of the tile drainage system. Upon completion of the 
new canal, this bottle-neck in the tile drainage system was elimi
nated. Laterals 1 and 2, emptying into the main canal, furnish 
adequate drainage for approximately one hundred acres of newly 
acquired land which will be developed as pasture and crop land, 
and at the same time they will prevent the natural run-off from 
these lands from flowing through fields now in cultivation. The 
Rumph's Hill canal ·with its laterals has an over-all length of 17,320 
feet, required the clearing of 29.4 acres of right-of-way, and the 
excavation of 27,812 cubic yards of earth. The drainage area served 
by this canal is 2,323 acres . 

Green Bay Canal is located on the northeastern section of the 
station property and extends through low areas which were here

tofore impossible to drain. It is designed to drain ponds surround
ing cultivated fields and to aid in the future development of the sta
tion property along Green Bay branch. The canal with one lateral is 
11,585 feet in length, required the clearing of 19.08 acres of right
of-way, and the excavation of 22.954 cubic yards of soil. The area 
drained is 77 4 acres. 

The Pasture Canal extends through the station's permanent 
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pasture area of 200 acres, is designed to furnish adequate d r ainage 
for this area and to furnish the tile drainage outlets necessary in 
the future development of a part of the area for crop use. It has 
an over-all length of 7,195 feet and required the removal of 14,Sll 
cubic yards of earth. The spoil bank from this canal was spread to 
a maximum depth of one foot, the greater part of which is being 
prepared for seeding to various grasses in order to determine their 
relative value in the maintenance of the canal sidewalls. The area 
drained by this canal is 288 acres. 

The entire drainage project consists of 36,100 lineal feet of 
canals and laterals having an average depth of approximately four 
feet with a side slope of one and one-half to one and a ten-foot 
berm. Through all cultivated and pasture lands, the spoil banks 
were spread to an average depth of not over one foot. The project 
entailed the clearing of 50.12 acres of right-of-way and the removal 
of 57,434 cubic yards of earth. The total drainage area served by the 
system is 3,385 acres and the average cost per acre for the com
pletion of the project was $4.43. 

The plans for the drainage system, the soil survey data, topo
graphic maps, and engineering service for the entire project were 
furnished by the Soil Conservation Service. This cooperating 
agency and its district conservationist, Mr. J. H. Mayer, contributed 
greatly to the successful completion of the project. The accompany
ing photographs are used through the courtesy of the Soil Con
servation Service. 

Figure 20 .- View of pasture canal before spreading of spoil banks. 



FJFTY-Sl.:VENTH ANNUAL Rl·:POHT 

Figure 21.-View of pasture canal after spreading of spoil banks. 

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

87 

The beneficial results of research, both in agriculture and in
dustry, have manifested themselves on every hand within recent 
years. Farmers have been called upon to produce as never before 
in the h~story of this country. By applying scientific methods de
veloped through research they have, with less labor, machinery, 
and fertilizer, surpassed all reco·rds of production. They have pro
vided food for our armed forces and allies in abundance and, in 
addition, food for millions of people who are being freed from the 
tyrants of Europe. So efficient have the farmers of the country been 
that in spite o.f unprecedented demands for food, a surplus of cer
tain farm products now exists. 

Research activities for the past two years at the Pee Dee Sta
tion have been curtailed somewhat because of loss of trained per
sonnel to the armed services. At the close of hostilities an enlarged 
prog.ram is contemplated whereby the farmers of the Pee Dee sec
tion will be served even more efficiently than in the past. 

Go·operative arrangements with various bureaus of the United 
States Department of Agriculture whereby trained personnel are 
stationed here, make it possible to cover a large field of research 
at minimum cost. The Bureau of Entomology and Plant Quarantine 
has several trained entomologists engaged in life history studies and 
control methods for use against practically all insects injurious to 
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field crops in this state, particular attention being given to the 
tobacoo horn worm, the tobacco flea beetle, the June beetle larvae, 
the wire worm, the boll weevil, and aphids of various crops. 

The Tobacco Division of the Bureau of Plant Industry has 
several capable men conducting investigations consisting mainly of 
the following: Breeding strains resistant to diseases and insects, 
rotations, fertilizer tests, plantbed investigations, variety trials, cur
ing~ studies, nutritional studies, and disease control. 

The Division of Cotton and Other Fiber Crops and Diseases. of 
the same bureau, has several trained agronomists engaged in a very 
comprehensive cotton breeding program, one object of which is to 
develop through hybridization an early, productive, thick-boiled cot
ton, with staple length of 10 to 2 inches, superior in strength and 
spinning qualities to the old Sea Island cotton. Such a cotton has 
been in great demand by the government during the present emer
gency. 

More detailed reports covering these investigations will be 
found under appropriate headings in the following~ pages. 

COTTON PRODUCTION STUDIES 

Value of Varying Amounts of Nitrate of Soda Used as 
Side-dressing 

(E. E. Hall and F. M. Harrell) 

Nitrogen is the limiting factor in cotton production on a la1·g:e 
percentage of the soils of this state. How much can be used profit
ably depends upon a number of facto-rs, such as the fertility of the 
soil, the preceding crop, the amount and kind of other fertilizers 
used, and the ·weather conditions. The amount of nitrogenous ferti
lizer generally used by growers for side-dressing is 100 pounds per 
acre of nitrate of soda, o·r its equivalent, applied soon after chop
ping. 'l'his amount is not sufficient on most soils for the most profit
able returns. 

Results obtained on better than average soils at this station 
from the use of 100, 150, 200, 250, and 300 pounds of nitrate of soda 
as side-dressing are presented in Table 35. Cotton was the preced
ing crop each year and the location of the test "·as chang:ecl an
nually. From 1926 to 1938, inclusive, annual .applications of 26 
pounds per acre of nitrogen were made before planting and from 
1939 through 1943, these applications were increased to 30 pounds 
per acre. N onnal amounts of phosphorus and potash were used each 
year. All plots except the checks received 100 pounds per acre of 
nitrate of soda at chopping. Where the treatment involved the use 
of more than 100 pounds per acre of nitrate of soda, applications of 
the additional amounts were usually made from four to six weeks 
after the first application. 



~~ 

Table 35.-Yield of Seed Cotton as Affected by Varying Amounts of Nitrate of Soda Used as Side-dressing. _Pee Dee Station Rates of side-dressing 11926 11927 1928 1930 11932 1933 11934 11935 11936 11937 1938 1939 11940 11941 1942 11943 1 I Ga;n I I I I I I I I i . I I 16 yr. for I I I aver- each _ _ . I age rate No side-dressing -------11630 I 769 11197 11828 11646 11966 11794 11700 l lil53 l 2027 l 1658 l 2486 l 147l l 1012l2167 l 2005 l 1669 I 100 lbs. nit. of soda -- l 1858 l 1158 l 1607 l 2085 l 1763 12146 l 1952 l 1876 i ll>l>:J 1 2347 l 2002 l 2687 l 1693 l 1188 l 2562 l 2181 l 1937 I 268 150 lbs. nit. of soda --- 11945 11170 11709 12111 11760 12195 12105 11907 1 ;.0<:: 8 I 2501 12157 12856 11685 11165 [ 2737 12285 1 2020 I 351 200 lbs. nit. of soda ---1 2003 11207 11685 I 2124 11775 I 2399 I 2015 11817 1 2187 1 2730 I 2016 I 2921 11662 11251 I 2846 I 2347 I 2062 I 393 250 lbs. nit. of soda ---1 1990 11227 11683 12146 11836 12334 i 2016 11815 1 23oo I 2640 l 2239 l 3033 l 1628 l 1203 l 2939 12405 I 2094 I 425 300 lbs. nit. of soda ---12040 11307 11623 12180 11888 12359 12046 11816 I 2365 I 2726 12292 12973 11600 11238 12948 12401 1 2111 I 442 All plots received before planting the following fertilizer applications: 690 lbs. 4-8-4 per acre, 1930-1938; 
600 lbs. 5-10-5 per acre 1939-1943. 

The nitrate of soda side-dressing was applied at chopping at the rate of 100 pounds per acre on all except the check plots. Where plots received more than 100 pounds, the additional amount was applied about four weeks after the first application. 



90 SOUTH CAROLINA EXPERIMENT STATION 

The increases in the yield of seed cotton from side-dressing 
applications of 100, 150, 200, 250, and 300 pounds o-f nitrate of soda 
were 268, 351, 393, 425, and 442 pounds, respectively, of seed cotton. 

Based on 36 percent of lint at 20 cents per pound, the gains in 
money value for the different rates over no side-dressing were as 
follows: 100-pound rate, $18.80; 150-pound rate, $25.26; 200-pound 
rate, $28.28; 250-pound rate, $30.60; 300-pound rate, $31.82. 

It is quite evident that larger amounts of nitrogen than at 
present being used can be applied profitably by the cotton growers 
in this section of the state. At least 200 pounds of nitrate of soda, or 
its equivalent, can be profitably used as side-dressing in addition 
to 600 to 700 pounds of a high-grade fertilizer applied before plant
ing. 

Time and Rate of Applicat ion of Potash Fertilizer to Cotton 
(H. P . Cooper , E. E. Hall, J . R. Mattison) 

Scattered throug:hout the state are certain unproductive soil 
types which are rendered very productive for most crops by appli
cations of sufficient potash. A small acreage on the Pee Dee Sta
tion farm is of such a soil type, and in 1936 experiments were begun 
on it to determine the best time and rate of application of potash 
for the production of cotton. In previous years this soil had not 
been heavily fertilized and crop failures had been frequent. 

The field was divided into 48 plots of 1j16th acre each, and a 
basic fertilizer application of 600 pounds per acre of a 5-10-0 was 
made annually to all plots, ·with varying amounts of potash as 
indicated in Table 36. In addition, all plots received each year 15 
pounds of nitrogen per acre from Cal-nitro as a side-dressing. An
nual and average yields are given in Table 36. 

The "no· potash" treatments averaged only 241 pounds of seed 
cotton per acre as compared with 542, 949, 989, 1107, and 1210 
pounds where 15, 30, 45, 60, and 75 pounds of potash per acre, 
respectively, were applied. There was a consistent increase in yield 
of seed cotton for each increase in potash up to 75 pounds per acre. 
The data show that there was an increase of 8 to 24 pounds o·f seed 
cotton per acre for each pound of potash applied. 

These results suggest the application of 75 to 100 pounds of 
K,O per acre on soils low in available potash in o·rder that profit
able yields of cotton may be obtained. 

Withholding part or all of the potash for application as a side
dressing did not give as good yields as when the entire amount was 
applied before planting. 



Table 36.-Yields of Seed Cotton from Experiments on Time and Rate of Application of Potash, 
cotton per acre Pounds I I Pounds of seed 

:~~i~~ Time of application 1936 11937 11938 11939 11940 11942 11943 1 Average I ;:~~ I r:e~c~~';,~ I 
None I ------------------ I 188 1 101 I 196 1 218 1 290 I 198 1 495 I I I 

15 All before planting I 560 462 610 801 672 380 697 241 I 241 --
1h before planting \ 597 I % at chopping ____ 376 324 1076 767 722 335 875 
All at chopping ___ 145 209 468 464 503 190 758 639 542 301 

30 I All before planting I I I I I I I 391 
I I I I (checks) ________ 860 839 1184 1266 1006 468 1034 

45 I All before planting 11115 11001 11359 1432 10681 497 986 949 I 949 I 407 
% before planting I I 1065 I I 1h at chopping ----1 680 I 869 , 1262 1492 11881 396 1024 989 I 40 

I All at chopping ---1 498 682 1249 1272 1097 573 1038 ' 987 I I 
60 All before planting 11432 11199 11634 1649 11291 I 422 1150 916 I I % before planting I I 1254 

lh at chopping ---- 1 792 1 913 11193 1598112621 416 1320 I 1107 118 I All at chopping -- -1 573 I 803 11470 1384 1114 678 959 1071 I 
75 I All before planting 11719 11111 ~ 1567 1723 I 1332 442 993 997 

I I I 1
1h before planting I I 1270 
1h at chopping ----11074 11138 1638 1772 1134 633 1166 1222 I 1210 I 103 I 1 All at chopping ---1 769 11078 11749 1658 11147 557 1005 1138 

100 I All before planting I-- 1 -- ~ -- -- -~I I 1 -138 
I I 1h before planting I I 1072 I I lh at chopping ----11516 11032 11386 1513 1147 1 470 974 1148 I I I I All at chopping- -- -1 891 1 869 11402 1374 1023 520 I 888 995 I I I 

1936-1943, Pee Dee Station 
Increase over ., Increase in 

no potash cotton for 
each pound 

Pounds 1 Percent of potash 

I I 
-- -- --

301 124 20 

I I 
708 I 294 I 24 

I 748 310 
I 

17 

I I 
866 359 I 14 

I 

I I 
969 I 402 I 13 

I I 

I I 831 345 8 

I I 
Basic fertilizer application-600 pounds of 5-10-0 (N-P-K) with potash as indicated. Cotton on all plots side-dressed with 15 

pounds of nitrogen from Cal-nitro. 
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Source of Nitrogen and Time of Application to Cotton 
(E. E. Ha ll, F. M. Harrell ) 

The side-dressing: of crops with nitrogenous fertilizers comes 
at a busy season and involves additional expense. With the view 
of determining whether certain sources of nitrogen could be applied 
prior to planting to take the place of side-dressing applications, an 
experiment was begun in 1942. Calcium cyanamid was used as the 
source of nitrogen for preplanting applications and, nitrate of soda 
and sulfate of ammonia as the sources for side-dressing applications, 
26 pounds of nitrogen per acre from each source being applied. In 
addition. an average basic fertilizer application of 23 lbs. N, 50 lbs. 
P20o, and 30 lbs. K20 per acre was made on all plots including the 
checks. Results secured during the past three years are recorded in 
Table 37. 

Table 37.-Source of Nitrogen and Time of A pplication to Cotton, Pee 
Dee Station 

Treatments I 
Pounds seed cotton per acre 

I 
3-year 

1942 11943 11944 . average 

Check ------------------------------ 11477 11804 11872 1 1718 
26 lbs. N. from cyanamid in row I I I I 

before planting -----------------11931 12084 11920 I 1978 
26 lbs. N. from cyanamid broadcast I I I I 

before planting -----------------11990 12115 11886 I 1997 
26 lbs. N. from nitrate soda sidedressedl1899 l 2115 12125 1 2056 
26 lbs. N. from sui. am. sidedressed --11858 11995 12036 I 1963 

I 
Lbs. gain 
for addi

tional 
nitrogen 

260 

279 
338 
245 

Basic fertilizer applied to all plots including checks: 23 lbs. N., 
P20s, 30 lbs. K20. 

50 lbs. 

The application of 26 pounds of nitrogen (in addition to the 
basic fertilizer) gave increases over the check ranging from 245 to 
338 pounds of seed cotton per acre. The nitrog:en (from cyanamid) 
applied prior to planting produced slightly more cotton than the 
side application of sulfate of ammonia but not as much as the side 
application of nitrate of soda. Practically the same yields were ob
tained from applying cyanamid in the row and broadcasting it be
fore bedding the land 10 days or two weeks prior to planting. 

Apparently good results_ .can be obtaiQe.d. from applying all the 
nitro·gen before planting if a form of nitrogen that does not leach 
readily is used. However, additional data are needed before definite 
recommendations can be made. 

Time of Applying Fertilizer to Cotton 
(E. E. Hall, F. M. Harrell) 

Frequently farmers are delayed in getting cotton planted be
cause of delay in obtaining fertilizer from the dealer and the time 
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required to apply it. Where the boll weevil is prevalent, such delay 
usually results in decreased yields. Also poor stands and reduced 
yields often occur from planting immediately after the fertilizer 
is applied, unless it is well mixed with the soil before bedding the 
land. 

In 1934 investig~tions were begun to determine the best time 
to make the fertilizer application, using a 4-8-4 at the rate of 800 
pounds per acre with no side application of nitrogenous fertilizer. 
The methods of applying the fertilizer were as fo-llows: (1) All at 
chopping; (2) phosphorus before planting, nitrogen and potassium at 
chopping; (3) all before planting; (4) 1/ 2 before planting, 1/2 at 
chopping. The preplanting applications were made about 10 days 
before planting. 

Results for the 10-year period, 1934 to 1943, inclusive, are pre
sented in Table 38. The highest average yield was obtained from 
applying one-half the fertilizer before planting and one-half at 
chopping. Delaying. the application o.f all the fertilizer until time 
of chopping caused a stunting of the young plants and resulted in 
the lowest yield for the 10-year period. Ho·wever, no outstanding 
differences in yield have resulted during the 10-year period from 
applying the fertilizer at different times. 

Cotton Variety Test 
(E. E . Hall and F. M. Harrell ) 

'l'he cotton growing industry of the South will soon face seri
ous competition from synthetic fibers and other cotton-producing 
countries of the world. Early fruiting, productive varieties of cotton 
that produce a staple having superio·r qualities, will aid materially 
in meeting this competition. 'l'he experiment station will be able 
to furnish growers th is information from results obtained each year 
from car efully conducted variety tests with a large number of the 
leading varieties. Thirty-eight varieties, each replicated seven times 
in 4-row plots, were included in a test at this station in 1944. Total 
yield, percentag~e of lint, length of staple, price, value o.f staple, 
pounds of seed, value of seed, ·and total money value per acre for 
each of the thirty-eight varieties are recorded in Table 39. 

The yield of seed cotton varied from 1522 pounds for the lowest 
yielding variety to 2303 pounds fo·r the highest yielding variety, 
a difference of 781 pounds, while the lint yield varied from 502 to 
877 pounds, a difference of 375 pounds per acre. Staple length 
ranged from 1 1/16 to 1 9 j 32 inches, with a variation in price of 
23.49 cents to 31.74 cents per pound. The highest total money value 
per acre was $260.80 as compared with 183.33 for the lo·west, a 
difference of $77.47 per acre. 



Ta~le 38.-Effect of Time of Applying Fertilizer on Yield of Seed Cotton, Pee Dee Station, 1934-1943 

I 1934 I 1935 I 1936 I 1937 I 1938 I 1939 
10-year 

Time fertilizer applied 1940 I 1941 I 1942 1 1943 I average 
I I I I I yield 

All at chopping ---------------1 1890 I 1746 I 2245 I 1827 I 2231 I 2409 1414 1 292 I 1510 I 2006 I 1757 
Phosphorus before planting I \ I I I I 
N & K at chopping ------------1 2067 1962 I 1959 I 1789 2391 2390 1360 I I I I 356 1695 I 2134 I 1810 
All before planting ------------1 2022 I 2095 I 2006 I 1904 I 1572 I 2514 1571 I 375 1 1646 1 2047 I 1775 
1h before planting ?\! at chopping! 2005 I 2118 I 2263 I 1925 I 2036 I 2514 1471 I 405 1 1642 1 2114 I 1849 

Fertilizer application: 800 pounds per acre 4-8-4. 

Table 39.-Cotton Variety Test-Pee Dee Station, 1944. Varieties Listed in Order of Total Money Value per Acre 

I Pnnnilo I LINT I SEED Valn"" 
Num
h ...... n-f 



Table 39.-Cotton Variety Test-Pee Dee Station, 1944. Varieties Listed in Order of Total Money Value per Acre 

---.-----1 SEED 

I I 
LINT 

VARIETY :.,~u:::e Percent I Pounds I Staple I p~~c:n~~r I Value I Pounds I Value I 0c~:t~nd per acre length cents per acre per acre per acre 

1. Coker 100 St. 8 ----------------1 2176 38.9 

I 

846 I 1 1/ 8 $26.74 $226.22 I 1330 
2. Coker 100 ( 42-28) ------------1 2059 37.9 780 1 5/ 32 28.49 222.22 1279 
3. Coker 100 (43-27) ------------1 2052 39.5 811 1 1/ 8 26.74 216.86 1241 
4. Empire -----------------------1 2175 40.2 874 1 3 / 32 24.49 214.04 1301 
5. Delfos 920 ----------------- ---1 1938 37.2 721 1 3 / 16 29.74 214.42 1217 
6. Coker 100 Wilt 42-2 ------------1 2303 38.1 I 877 1 1/ 16 . 23.49 206.00 1426 
7. D. & P. L. No. 14 --------------1 1957 40.6 

I 
795 1 1/ 8 26.74 212.58 1162 

8. Coker 200 St. 5 ----------------1 2166 39.0 845 I 1 3/ 32 24.49 206.94 1321 
9. Coker 100 (43-1) --------------1 2059 37.6 I 774 1 1/ 8 26.74 206.96 1285 10. Coker 100 Wilt 43-7 ____ :._ _______ 1 2244 38.5 I 864 1 1/ 16 23.49 202.95 1380 

11. Delfos 444 --------------- -----1 2071 32.7 I 677 1 3 / 16 29.74 201.33 1394 
12. Coker 100 (43-3) -------------- \ 2166 38.7 838 1 1/ 16 23.49 196.84 1328 
13. Express 734 ------------------- 1982 35.0 I 694 1 5/ 32 28.49 197.72 1288 
14. Marett's White Gold St. 3 ------1 1859 37.1 

I 
690 1 5/ 32 28.49 196.58 1169 

15. Marett's White Gold 2-12 ------1 1932 37.6 726 1 1/ 8 26.74 194.13 1206 
16. Coker-Wilds Wilt 43-18 --------1 1819 33.6 

I 
611 1 9/ 32 31.74 193.93 1208 

17. Carter's Long Staple ------- ---1 1787 34.1 609 1 9/ 32 31.74 193.29 1178 
18. Stoneville 2B ----------- -------1 2068 37.4 773 1 3 / 32 24.49 189.30 1295 
19. Coker 100 Wilt St. 4 ----------1 2110 38.1 I 804 I 1 1/ 16 23.49 188.85 1306 
20. Coker-Wilds 16 --- --------- ----1 1792 33.3 

I 
597 ! 1 9/ 32 31.74 189.48 1195 

21. Coker's 4 in 1 ( 43-5) ------ -----1 2117 37.2 787 1 1/ 16 23.49 184.86 1330 
22. Coker 100 Wilt St. 2 ----------1 2026 38.3 I 776 1 1/ 16 

I 
23.49 182.28 I 1250 

23. W. W. Wan. Stonewilt 11-39 ----1 2075 38.4 797 1 1/ 32 22.74 181.23 1278 
24. J. E. Wannamaker -------------1 2071 37.1 768 1 1/ 16 I 23.49 180.40 1303 25. W. W. Wan. Stonewilt St. 4 ____ 2034 37.5 763 1 1/ 16 I 23.49 179.22 1271 
26. Ewing Staple D-451 ----------- 1792 31.6 566 I 1 5 / 16 31.74 179.64 1226 
27. Coker 100 (43-10) ----- - ------ 1990 38.4 I 764 1 1/ 16 I 23.49 179.46 

I 
1226 28. Coker's 4 in 1 ( 43-17) __________ 2088 35.8 I 747 

I 
1 1/ 16 23.49 175.47 1341 29. Marett's Clv. W. R. St. 3 ______ _ 2040 36.6 I 747 1 1/ 32 22.74 169.86 1293 

30. D. & P. L. 37-45-867 ----------1 1657 33.1 I 548 1 5 / 16 31.74 173.93 

I 
1109 

31. Bobdel ------------------------1 1821 35.0 I 637 
I 

1 1/ 8 26.74 170.33 1184 
32. Bobshaw 1 --- - - -- ---------- --- 1828 38.0 695 1 3 / 32 24.49 170.20 1133 
33. Bobshaw 1-948 ----------- -----1 1844 39.2 I 723 1 1/ 16 I 23.49 169.83 I 1121 
34. W. W. Wan. Victory Wilt St. 2 --1 1827 34.2 625 1 1/ 8 

I 
26.74 167.12 I 1202 

35. W. W. Wan. Victory Wilt 7-62 __ 1 1787 33.7 602 1 1/ 8 26.74 160.97 1185 36. W. W. Wan. Stonewilt 10-28 ____ 1791 38.7 693 1 1/ 16 

I 
23.49 162.78 1098 

37. D. & P. L. 37-45-844 ----------1 1522 33.0 502 1 9 / 32 31.74 159.33 1020 38. Watson Dixie Triumph 12 ______ 1885 34.1 I 643 I 1 1/ 16 23.49 151.04 1242 
-------Lint percentage is the average percentage determined from s even representative sam ples of each variety g inned on roller g in. 

Values are based on Augusta s pot ma rket, middling basis, 15/16 a t 22.24 cents per pound as of September 29 , 1944. 
Seed valued a t $52.00 per t on . 

$34.58 
33.25 
32.26 
33.82 
31.64 
37.07 
30.21 
34.34 
33.41 
35.88 
36.24 
34.52 
33.48 
30.39 
31.35 
31.40 

I 
30.62 
33.67 
33.95 I 
31.07 

I 34.58 
32.50 
33.22 
33.87 
33.04 
31.87 
31.87 
34.86 
33.61 
28.83 
30.78 
29.45 
29.14 
31.25 
30.81 
28.54 
26.52 
32.29 

I Num-
Value her of 

per acre I bolls 
of lint per 

and seed pound 

$260.80 68 
255.47 67 
249.12 69 
247.86 57 
246.06 63 
243.07 67 
242.79 71 
241.28 70 
240.37 71 
238.83 67 
237.57 79 
231.36 71 
231.20 72 
226.97 62 
225.48 65 
225.33 77 
223.91 66 
222.97 58 
222.80 64 
220.55 66 
219.44 68 
214.78 65 
214.45 67 
214.27 64 
212.26 62 
211.51 77 
211.33 69 
210.33 71 
203.47 63 
202.76 77 
201.11 68 
199.65 67 
198.97 68 
198.37 70 
191.78 65 
191.32 69 
185.85 76 
183.33 69 

Staple length is the average leng th of seven samples g raded and stapled by the South Carolina Depa rtment of Ag ricultu r e. E ach varie ty was replicated 7 times in 4-row plots and y ield records were obtained f rom the two inside rows of each plot. 
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COITON BREEDING 
(W. H. Jenkins, E. E. Hall) 

American cotton faces keen competition in the postwar world 
from foreign production and from synthetic fibers. One-fifth of the 
nation's estimated cash income from crops comes from cotton and 
cotton seed products. If the South has to change to other cash crops, 
it will come more into competition with the growing of these crops 
and li~estock products in other areas. The economic balance not 
only of the producers but of related interests "·ill be affected. In 
other words, cotton is a national problem because of its importance 
in the nation's economy. 'fo solve it will require the combined efforts 
of the best minds in the country- agricultural and textile experts 
and engineers, farm machinery engineers, economists, bankers, and 
those in charge of the national government who must determine re
lations with fo-reign countries. 

'fhe cotton breeder has a very important thougn difficult job. 
The new stocks he develops must meet the rigid requirements for 
future farming as well as various special mill requirements. Varie
ties for much of th e cotton-growing area may require adaptation 
to mechanized farming, for much of the cro·p ultimately may be 
picked by machinery. In order to make high quality goods from 
this mechanically handled cotton, the fiber must be strong, hard, low 
in nap count, and generally satisfactory in other quality character
istics so that yarn appearance and workability can be maintained 
at satisfactory levels. 

'l'he breeding work at the Pee Dee Station is being conducted 
with these facts in mind. Fiber tests have been made on the most 
promising breeding material for several years . The results indi
cate that some of the strongest and longest fibers of best appearance 
have come from lines resulting from sea island x upland hybrids 
backcrossed to upland. Continued work with this material indicates 
more promising results than have been sug:gested in previous an
nual reports. Strain 341 a selected line from Seabrook (sea island) 
x Wilds (upland) repeatedly backcrossed to Wilds is rather close
fruiting and productive with fairly fluffy bolls. The staple length 
is about 1 1/ 2 inches and the strain has 30 to 31 percent of lint. 
This strain is not as strong as some of the other lines from the 
backcrossed interspecific hybrids, but some of the strongest pro
genies will be increased in 1945. train 391, another line of this 
hybrid combination, has strong, fine, and long fiber. It has a staple 
length of about 1 9/16 inches and about 31 percent of lint. 'fhe 
plants are vigorous and productive, but the bolls do not fluff as 
well as those of Strain 341. ~everal progenies having the better 
fluff will be increased in 1945. Strain 394, a sister line of 391, has 
the same staple length but is stronger. The lint percentage is a little 
higher, 32, and the plants a1·e resistant to Fusarium wilt. However, 



I"II"TY-SEVENTH ANNUAL REPORT 97 

the bolls do not fluff well enough and further breeding. must be done 
to improve this character. These strains are uniform in plant type 
and appear to be rather stable. Both Strain 391 and 394 have fiber 
very much like sea island, indicating that this character was not 

lost in repeatedly backcrossing to upland. 

Strain 542, the strongest interspecific line, is from a Bleak Hall 
(sea island) x Wilds hybrid backcrossed to Wilds. The strength 
index (Pressley) in 1943 was 9.2 and in 1944, 8.6. 'l'his strain was the 
strongest in a test which included 27 other strains. Strain 542, 
however, is still a little variable. 'l'he staple length is about 1 1/2 
to 1 9 j16 and the strain has a lint percentage of 31.5. The plants are 
very vigorous. · 

Many other lines from the interspecific backcrosses appear 
rather promising, but have not been developed sufficiently to be 
tested. While the interspecific material has greater promise in the 
qualities of length and strength, three sister lines that have been 
developed out of Ewing Long Staple (D & PL 37-45) show much 
earliness and productiveness. The plants of each of these strains 
are symmetrical with long, stiff, horizontal fruiting branches spaced 
fairly close on the main stem. The bolls are medium in size, but do 
not fluff well. The lint percentag:e is 32, the fiber is strong, and the 
staple is 1 5/16 to 1 3j8 inches in length. A large 3-acre increase 
block planted to these strains in 1944 yielded over a bale to the acre. 
One of these strains also did well in a test at Quincy, Florida. The 
same strain in the variety test at the Pee Dee Station produced 
about the same amount of seed cotton as 'Wilds, but slightly less 
lint because of the lower lint percentage. The strain, unfortunately 
is not wilt resistant. 

Wilt tests were conducted on several of the upland and upland 
x sea island hybrid lines by the Botany Department at Clemson 
during the winter of 1943. None of the lines from upland selections 
nor from varietal hybrids of upland were resistant. On the other 
hand, two of the backcrossed interspecific hybrids lines were re
sistant. Strain 394, heretofore discussed, was found to have fair 
resistance, and Strain 400 from the above-mentioned Bleak Hall x 
Wilds backcross showed excellent resistance. The latter strain has 
very good seed and fiber characters, but the plant and boll char
acters are poor. The locks do not fluff well in the bolls. It is hoped 
that the resistance can be transmitted by crossing to other lines with 
more desirable plant and boll characters. Crosses have already been 
made with other backcrossed interspecific lines and very good plant 
and boll characters obtained in the F\ progeny. In the postwar 
period testing and breeding for "·ilt resirtance possibly can be 
much more emphasized. 
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Sea Island Cotton Breeding-Johns Island 
(W. H. Jenkins, R. S. Bailey !) 

Ideal weather conditions prevailed during practically all of the 
growing season and an excellent crop of sea island cotton was pro
duced on Johns Island. Moisture was ample except for the period 
of June 20 to July 14. But even the dry weather at that time prob
ably was an advantage because it helped to control boll weevils 
which were numerous early in the season. Conditions for poison
ing were g~ood and all applications remained on the plants long 
enough to be effective before they were washed off by rain. As 
many as nine applications of dust "·ere used in some fields. Dry 
weather and dusting controlled the weevils and allo·wed the bolls 
to set and produce a good crop to the tops of the plants. Calcium 
arsenate with 1 percent nicotine was used and there was no damage 
from lice. 

Encouraging progress is being made in the breeding program. 
Two of the new strains each with a different leaf type are both 
from a Seabrook x Westberry cross, formerly designated as TZ but 
now as Seabeny, made excellent yields in two separate iso1ated 
blocks. In one block of 3 acres the small leaf or light foliage type 
of Seaberry produced 415 pounds of lint to the acre. At least 50 
pounds of lint to the acre was lost by the hurricane. The other or 
the no·rmal leaf type produced 416 pounds to the acre. Both of 
these strains are early and productive and have good bolls. In both 
the staple is 11/2 to 1 5/ 8 inches in length and the lint percentage 
about 30 to 31. 

'fhe small leaf or light foliage type does well on Johns Island, but 
in south Georgia and some parts of Florida it has not held up as 
well in areas where soils are deficient in potash. This behavior 
checks very closely with that of similiar foliage types of upland on 
potash deficient soils. Unless heavy applications of potash are used, 
the plants lose their leaves before the end of the season and the 
top bolls do not mature normally. The usefulness of this small leaf 
and early productive type of Seaberry may be limited on potash
deficient soils unless heavy applications of this fertilizer are used. 

A 3-acre planting of a strain from a double cross (West berry x 
Seabrook) (Bleak Hall x Puerto Rican) and temporarily designated 
as TZRV yielded 300 pounds of lint to the acre. In comparison with 
Seaberry this strain has a more open type of plant and smaller bolls. 
Also it is less productive but the fiber is finer and stronger. The 
staple is longer, ranging from 1 5/8 to 1 3/ 4 inches, and the lint 
percentage is about 27 to 28. 

Two other sea island lines which are from varietal hybrids of 
Gaddis x Montserrat and Concord x Gaddis appear to be promising. 
Both lines have similar plant types. The plants are characterized by 
--,Scientific Aid, Bureau of Plant Industry, USDA. 
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a large stocky main stem with very closely spaced horizontal fruit
ing branches that are long and stiff. The bolls are large and well 
filled and easy to pick. These lines will be in the fourth generation 
in 1945. Staple length of 1 5/8 to 1 3j 4 has been obtained and it is 
hoped that this can be maintained and the lint percentage held at 
30 or hig:her . 

Fiber tests are made as soon as strains become uniform in 
general plant type behavior. The Seaberry strain is not quite as 
strong as the old standard Seabrook variety. However, since some 
Seaberry pr(}genies are stronger than others, it appears that suffi
ciently strong lines can be obtained through further selection. The 
TZRV stocks are much finer and stronger than those of the TZ or 
Seaberry. No fiber tests have yet been made on lines from the Gaddis 
x Montserrat and the Concord x Gaddis hybrids. 

COTTON INSECT INVESTIGATIONS 
(Floyd F. Bondy and C. F. Rainwater) 

Soil-Toxicity Experiments.-The fear of soil injury fr(}m the 
use of calcium arsenate dust has kept many growers from using the 
most effective control known for the boll weevil. 'l'he failure to use 
adequate control was an important factor in losses due t(} the boll 
weevil, estimated by the Bureau of Agricultural Economics at near
ly 15 percent of the 1941-43 cotton crops of South Carolina. 

Preliminary tests in the greenhouse and in field plots were 
undertaken at the Pee Dee Station in 1944 (1) to determine if other 
arsenical insecticides applied to the soil were less toxic than cal
cium arsenate, and (2) to find a corrective which could be added to 
calcium arsenate to prevent soil injury. Tests were conducted in 
pots in the greenhouse during the winter to compare the effects 
of calcium arsenate and iron arsenate (Scor(}dite) mixed in sandy 
soil at rates of 50, 100, 200, and 400 pounds per acre on the growth 
of cowpeas and cotton. As shown in Figure 22, calcium arsenate 
caused distinct injury to cowpeas at 50 pounds per acre, whereas 
iron arsenate had an apparent stimulating effect on their growth at 
all rates. Cotton in this series was not visibly injured by calcium 
arsenate below the 200-pound rate of application and was not af
fected by iron arsenate at any of the rates used. 

Series I of the plot tests consisted of ten 12'x7' plots on a light 
sandy soil and the following treatments: Calcium arsenate; calcium 
arsenate plus 5 percent by weight of the oxides of magnesium, cop
per, lead, iron, zinc, or manganese; calcium arsenate plus 5 percent 
of a mixture of all the above oxides; basic copper arsenate; and the 
check. All materials were broadcast on the soil surface at the rate 
o.f 500 pounds per acre and dug in with a hoe. On April 21 six rows 
across each plot were planted alternately t(} cotton and cowpeas. 



100 SOUTH CAROLINA EXPERIMENT STATION 

Figure 22.-Results of greenhouse tests comparing different rates of cal
cium arsenate and iron arsenate (Scorodite) on the growth of 
cowpeas. Top row shows results of using calcium arsenate. 
Bottom row shows results of using iron arsenate. Rates of 
application for each, from right to left are: check, 50, 100, 200, 
and 400 pounds per acre, respectively. Pee Dee Station, 1944. 

The growth of the plants on June 30 was as follows: 
Calcium arsenate-No growth, all plants dead 
Calcium arsenate plus 5% magnesium oxide-No growth, all plants 

dead 
Calcium arsenate plus 5% copper oxide-Some peas and cotton 

living but severely stunted 
Calcium arsenate plus 5% lead oxide-Excellent cotton, some peas 
Calcium arsenate plus 5% iron oxide-Good peas, some cotton 
Calcium arsenate plus 5'/c zinc oxide-Very little cotton or peas 

living 
Calcium arsenate plus 5'/o manganese oxide-Yery little cotton or 

peas living 
Calcium arsenate plu 5% of a mixture of equal parts b~' weight o.f 

above oxides-Fair cotton, very few peas 
Basic copper arsenate-Cotton and peas equally as good as check 
Check-Good-normal growth 

The plants were removed and on July 1 the same plots, without 
the addition of more insecticides, were replanted to alternate rows 
of co·tton and cowpeas. The average heights of 20 consecutive plants 
on JulY 21 and the number of plants growing in the center rows of 
each plot on August 29 are sho"·n in 'l'able 40 as percentages of the 
check. 
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fable 40.-Plant Heights on July 21 and Stand of Plants on August 29 in Series 1 o f 
Soil-Toxicity Tests. Figures are Percentages of Checks. Pee Dee Statior 

I 

1944 
Height of plants 

in inches on Stand of plants 
Treatments July 21 on August 29 

Cotton I Cowpeas Cotton* I Cowpea~ s 
Calcium arsenate plus 5% magnesium oxide-- 1 60.3 I 54.1 l11 

0.9 I 5.3 
Calcium arsenate ---------------------------1 53.4 28.6 14.7 I 14.5 
Calcium arsenate plus 5% copper oxide ------1 60.8 I 45.1 II 120.2 I 106.6 

I ' Calcium arsenate plus 5% lead oxide --------1 77.3 I 40.9 II 166.1 I 64.5 
Calcium arsenate plus 5% iron oxide --------1 92.3 I 68.4 II 157.8 I 64.5 
Calcium arsenate plus 5% zinc oxide --------! 80.8 I 49.9 II 143.1 I 98.7 
Calcium arsenate plus 5% manganese oxide --1 75.3 I 52.6 II 68.8 I 71.1 
Calcium arsenate plus 5% of a mixture of all I I II I above oxides -----------------------------1 111.0 I 75.2 145.0 107.9 

Check ------------------------- - ------------1 100.0 I 100.0 II 100.0 I 100.0 
Basic copper arsenate -----------------------1 108.8 I 98.5 II 113.8 I 125.0 

*It was obvious from observations made on a previous planting and from coun1 
made earlier on this planting that many of these treatments retarded the germinatio 
of cotton. Cotton on the check plot came up normally but some of the small seedlin.!! 
were drowned by frequent heavy rains. This explains the apparent increase in number 1 

plants. 

~ The results of this test show that the growth of cotton and cow-
peas on the plot treated with basic copper arsenate was more nearly 
comparable to that of the check than were any of the other treat-
ments. It will be noted that the number of cotton plants in several 
cases was greater than that on the check plots. 'l'his is due to the 
fact that whereas germination was normal on the check plots, fre-
quent heavy rains immediately following germination resulted in 
the death of some of the seedlings while germination on the treated 
plots was retarded so that the seedlings when they emerged escaped 
the ill effects of the rains and did not suffer the mortality of those 
on the check plots. In both plantings in this series of plots, basic 
copper arsenate caused no apparent injury to either cotton or peas. 
The addition of various oxides to the calcium arsenate reduced the 
injury somewhat but did not correct it entirely. 

Series II of the plot tests was also planted on July 1 to com-
pare the effect on plant growth of several arsenicals added to the 
soil. 'l'he plots were 4'x5,0 ' and contained one row each of cotton 
and co"vpeas. The foUowing treatments were used: calcium arsenate, 
basic copper arsenate, magnesium arsenate, lead arsenate, calcium-
lead arsenate (lead and calcium arsenate combined in the process 
of manufacture), 50-50 mixture of calcium arsenate-paris green, 50-
50 mixture of calcium arsenate-magnesium arsenate, and 50-50 mix-
ture of calcium arsenate-basic copper arsenate. Each material was 
broadcast at the rates of 125, 250, and 500 pounds per acre and 
dug into the soil as in Series I. 

s 
n 
s 
f 
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Records of the number and height of the plants during the 
season showed that paris green was more injurious to plant growth 
than any of the other treatments, followed in descending order by 
calcium arsenate, calcium-lead arsenate, lead arsenate, basic copper 
arsenate, and magnesium arsenate. All the mixtures of insecticides 
also caused reductions in the height and number of plants that 
survived. 

Of the treatments used, iron arsenate (Scorodite) and mag
nesium arsenate are known to have little value and lead arsenate 
is less effective than calcium arsenate for boll weevil control. How
ever, in tests at Florence and in other states basic copper arsenate 
has given good weevil control, and these preliminary tests indicate 
that it causes less soil injury than calcium arsenate. If these results 
are verified by more extensive experiments, basic copper arsenate 
may prove especially useful for ·weevil control in those sections 
where calcium arsenate causes injury to light sandy soils. 

Small-Plot Experiments for Boll Weevil and Cotton Aphid 
Control.-Four small plot experiments on boll weevil control com
prising three randomized-blocks and one lattice-square were con
ducted during 1944. The lattice square consisted of 16 treatments 
replicated five times; tiYO of the randomized blocks consisted of 7 
treatments replicated 6 times; and one randomized block consisted 
of 8 treatments replicated 4 times. All plots consisted of 10 rows 
of sufficient length to be one-eig:hteenth acre in area. All the treat
ments were dust mixtures of various insecticides and combinations 
of insecticides, and records were made of their effectiveness against 
the boll ·weevil and the cotton aphid in all cases. 

The conclusions derived from these experiments, as far as boll 
weevil control is concerned, were that calcium arsenate is superior 
to iron arsenate, magnesium arsenate, potassium fluosilicate, barium 
fluosilicate, or synthetic cryolite; but that basic copper arsenate 
was equally as effective as calcium arsenate. 

Satisfacto·ry boll weevil and aphid control was obtained by the 
use of calcium arsenate containing either three-fourths percent of 
rotenone, one percent of nicotine from Black Leaf 40, one percent 
of nicotine from Black Leaf 14, one percent of nicotine from Black 
Leaf 40 plus one-half percent of rotenone, or one-half percent of 
nicotine from Black Leaf 40 plus one-half percent of rotenone. These 
treatments were superior in aphid control to one percent of nicotine 
from Black Leaf 10 or Black Leaf 155. The application of calcium 
arsenate containing 14 percent of J-1ethane B-71 resulted in a heavier 
aphid population than calcium arsenate alone. 

'l'he use of the lattice-square is new in experiments on cotton 
insects and analysis of the data resulting from its use indicated 
that its restrictions were not especially helpful in such experiments. 
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Field-sca.le Experiments for Boll Weevil and Aphid ControL
The 1944 experiments on the control of boll weevils and aphids in
volved the use of 10 pairs of fields, carefully selected over a large 
area of Florence county so as to be as nearly comparable in all re
spects as possible. One field of each pair was mopped three times 
in the presquare stage, with the regular 1-1-1 mopping mixture, 
while the other was left as an untreated check. One-half of the 
area of five of the mopped fields was later · dusted with calcium 
arsenate containing: one percent of nicotine after the boll weevil 
infestation reached 10 percent in these fields. 

'l'he criteria used to determine the relative effectiveness of 
these treatments was the average seasonal boll weevil and aphid 
infestation records and the yields in pounds of seed cotton per acre. 

'l'he boll weevil infestation was determined by examining 200 
squares at each of five locations (near each of the 4 corners and in 
the center) in each field, at ·weekly intervals, from the time of the 
last mopping application until the crop was made, and from these 
records computing a seasonal average. 

Aphid population counts were made at weekly intervals 
throughout the 1944 season by determining the number of aphids on 
50 leaves from the upper one-third of 50 plants at each of 10 loca
tions in each field. These counts were made for 10 consecutive 
weeks and the figures shown are seasonal av~rages. 

The yields of cotton in these fields were determined in 1944 on 
the basis of boll counts, a method long used by the Extension Service 
in estimating yields in the 5-acre cotton contest. Boll counts were 
made on 100 linear feet of row (50 feet on each of two adjacent 
rows) at five locations in each field. The averag:e row width was 
measured for each field. ·when all of the cotton was o·pen, 100-boll 
samples were picked from each of the five locations, every boll on 
consecutive plants being picked until the required number was ob
tained. These samples were then carefully weighed, and from these 
weights, the boll co·unts and the average row width, the yields 
were calculated. 

In 1943, neither the aphid infestation nor the yields were de
termined. However, farmers' weights of cotton picked indicated 
yields similar to those for 1944. A summary of the boll weevil in
festation data for 1943-44 and the aphid population and yield data 
for 1944 is given in Table 41. 

'l'he figures show that mopping and dusting reduced the bo.Jl 
weevil infestation by an average of 23 percent for the two years 
as compared with a reduction of 11 percent for mopping alone. Both 
treatments increased the aphid population slightly in 1944. Mop
ping and dusting increased the yield of seed cotton 254 pounds in 
1944 as compared with an increase of 85 pounds from mopping alone. 
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Table 41.-Boll Weevil Infestation, Aphid Population, and Yield in Mopping Experi
ments, Pee Dee Station, 1943 and 1944 

Average yield of 
Average percent of boll Average number of seed cotton, pounds 

weevil infestation aphids per leaf per acre 

Year I I I 
Mop I --Mop I I Mop Check Mop and Check Mop and Check Mop and 
dust dust dust 

1943 ----------- ---1 41.86 I 27.73 I 12.81 I - I I - I - I - I -
1944 --------------1 35.21 1 26.66 I 18.12 1 5.59 1 6.87 I 9.36 I 1132 I 1213 I 1396 
Average -----------1 38.54 I 27.20 I 15.47 I 5.59 I 6.87 I 9.36 I 1132 I 1213 I 1396 
Difference in favor I I \ I I I I I I of treatment ----1 I 11.34 23.07 I -- -1.28 -3.77 -- 81 264 

TOBACCO INVESTIGATIONS 
Test of Cultural Practices Used with Flue-Cured Tobacco 

(J. F. Bullock and J. R. Mattison) 

The culture of flue-cured tobacco is essentially the same over 
the entire tobacco belt, though in some areas certain modified prac
tices are being used. Generally speaking, all flue-cured tobacco is 
planted in rows and cultivated either flat, on a ridge, or on a wide 
bed (wide and narrow row method). In 1942, a series of plots was 
started to study some of the variables encountered in these three 
methods o.f cultivation. The methods and conditions differ in a 
number of particulars; among which are (1) depth of topsoil, (2) 
spacing of plants, (3) amount and kind of cultivation, ( 4) amount 
of light, especially as the plants reach maturity, (5) placement of 
fertilizer in relation to the plant, and ( 6) soil moisture. With the 
above factors in mind, the treatments described below were included 
in the test. 

Treatment 1.-The wide bed, or standard wide and narrow 
row, method involved the use of a bed eight feet wide made with 
a ty,·o-horsc turn plow. A furrow was made in the center of the wide 
bed and one-half the fertilizer was put into the furrow. The ferti
lizer was then covered with a two-horse turn plo·w making a ridge 
approximately 18 inches wide. The remaining fertilizer was put in
to the furrows on each side of the ridge and was covered with a 
one-horse turn plow, using the large mold-board. The center of the 
resuiting four-furrow ridge "·as four to six inches higher than the 
shoulders of the bed. The tobacco plants were set in the slight 
groove made by the one-horse turn plow as the soil was thrown up 
against the ridg~e when the fertilizer was covered. The remaining 
middles were plowed out with a one-horse turn plow. The two rows 
of tobacco on top of the wide bed were two feet apart. Approxi
mately four weeks after the plants were set, the tobacco was hand
hoed and the soil forming the topmost part of the ridge was pulled 
down around the plants. With a one-horse turn plow the middles 
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between the wide rows 'Yere again plowed out. No other cultivation 
was given the tobacco (See Figure 23). 

Figure 23.-Standard wide and narrow row method of growing tobacco. 

Treatment 2.-The land was prepared by flat-breaking and was 
disked just before the rows were marked off. Rows four feet apart 
were laid off with a climax plow, using small moldboards. The 
fertilizer was applied in the furrows and stirred with the climax 
plow, using larger moldboards and going a little deeper. This 
caused a part of the fertilizer to be pushed up on the sides and 
edges of the furrows. Four-furrow beds were then made with a 
one-horse turn plow, using the second size moldboard. The tobacco 
plants were set in the center of the beds. After the plants became 
established they were hand-hoed. Shortly after hoeing, the tobacco 
was cultivated "·ith a four-tooth cultivator. Approximately a week 
later the crop was plo,'ved with a sweep-type plow, pushing soil 
up around the plants. When the tobacco was about knee hign, it 
was "laid by" with a one-horse turn plow (see Fig:ure 24) . 

Treatment 3.-The soil was prepared and the rows marked off 
as in treatment 2. Using a one-horse turn plow with the moldboard 
removed, a small ridge approximately six inches ''"ide was made. 
The fertilizer ''"as applied in the furrows beside the ridge and 
covered with a one-horse turn plow, thus making a four-furrow 
bed or ridge. 'fhe plants "·ere set halfway between the two bands 
of fertilizer. The tobacco was hand-hoed and cultivated the first 
time as in treatment 2. It was not cultivated again until about knee 
high, when it was "laid by" with a one-horse turn plow. 
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Figure 24.-Standard ridge method of growing tobacco. 

Treatment 4.-This treatment differed from treatment 1 in only 
one particular. All the fertilizer was divided into two equal parts 
and put into the furrows on each side of the ridge made by the 
two-horse turn plow. 

Tr eatment 5.-The land was prepared by fiat-breaking and 
disked just prior to marking off the rows. Rows four feet apart and 
three to four inches deeper than usual were made. A small ridge 
six inches wide was made with the point of a one-horse turn plow. 
The fertilizer was put into the furrows made in preparing the ridge. 
Then using a one-horse turn plow the two-furrow bed was converted 
into a four-furrow bed. Following this, the bed was dragged off to 
ground level and the tobacco plants set between the two bands of 
fertilizer. 'l'he tobacco was hand-hoed and cultivated the first time 
as in treatment 2. 'rhe next two and only other cultivations were 
made with a sweep plow set in such a manner that little or no soil 
was pushed up around the plants to form a bed or ridge (See 
Figure 25). 

Treatment 6.-This treatment was the same as treatment 1 ex
cept that the rate of fertilization was increased from 1000 pounds 
per acre to 1600 pounds per acre. 

Treatment 7.-The rows were marked off six feet apart instead 
of four. The fertilizer was applied and the beds prepared in the 
same manner as in treatment 3. The plants were set 15 inches apart 
in the ro·w. 

Treatment 8.-Thi" +-reatme11t was the same as treatment 3, with 
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Figure 25.-Flat cultivation of tobacco. 

the exception that 1600 pounds instead of 1000 pounds per acre of 
fertilizer were used. 

Treatment 9.-A ridge approximately 24 inches wide was made 
with a two-horse turn plow in the center of the wide bed. All the 
fertilizer was applied in the furrows on each side of this ridge, 
which was then made into a four-furrow bed with the one-horse 
turn plow. The to·bacco plants were set directly over the fertilizer. 
Culture was the same as in treatment 1. 

Treatment 10.-This treatment was the same as treatment 3, 
except that the fertilizer placement in relation to the plants was 
the same as in treatment 1. 

The yield and value of the tobacco produced under all these 
treatments are given in Table 42. In addition to the data in this 
table, records were maintained for each plot as to replants, stand 
of plants, rate of plant growth, rate of maturity, grade analysis 
of the cured leaf, and moisture content of the so·il. The results 
"fford evidence (1) that the deeper soil found in the wide and na1• 
row method did not materially influence the yield o·r value of 
the tobacco produced; (2 ) that keener plant competition as a re
sult of clo·ser spacing in the row (as in Treatment 7) reduced the 
yield, value, and quality of the cured tobacco; (3) that limited cul
tivation, as practiced in the case of both the regular ridge method 
(Treatment 3) and the wide and narrow row method (Treatment 
1), failed to give as good results as where sufficient cultivations 
were given to control grass and weed growth (Treatment 2) ; ( 4) 
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that a restriction of the amount of light reaching the plant as a re
sult of modified spacing~ of the plants, was responsible for a thinner 
and chaffy cured leaf; ( 5) that placement of the fertilizer so that 
it came in contact with or in too close proximity to the newly set 
plants reduced the stand and retarded early growth. There was no 
appreciable difference in soil moisture as between treatments, ex
cept in the case of flat cultivation. Soil moisture was higher in plots 
r eceiving flat cultivation, and a better stand and early growth of 
plants was secured. However, nematode damage was much more 
severe where flat cultivation and 15-inch spacing were used. 

The results obtained show that the regular ridge method of 
growing flue-cured tobacco (treatment 2) is superior to flat culti
vation or limited cultivation and is as good if not better than the 
wide and narrow row method. 

Table 42.-Comparison of Cultural Practices Used With Tobacco Average Results, 
1942 and 1943 

Treat
ment 
No. 

Treatment Yield* 
per acre 

Value 
per acre 

Average 
value per 
100 lbs. 

1 
2 
3 

4 

5 
6 

7 

8 

Standard wide and narrow row __ [ 
Standard ridge method ---------1 
Standard ridge method-only I 

two cultivations --------------
Wide and narrow row-Fertilizer I 

placed in side furrows 
only - stirred ---------------1 

Cultivated fiat -----------------1 
Wide and narrow row--1600 I 

lbs. fertilizer ----------------1 

Standard Ridge Method-1600 I 

747 $285.13 $37.51 
826 307.62 36.98 

771 275.47 36.10 

696 254.92 36.57 
670 240.75 36.79 

798 286.82 35.79 

671 241.73 35.30 

lbs. fertilizer ------- - --------1 877 319.16 35.97 
-~9--~~W~i~d_e_a_n_d~n-a-r-ro_w __ I_·o-w--~F~e-I~t~il7iz_e_r~~ ---------+----------~---

only in side furrows-
Plants set over fertilizer _____ -I 794 292.68 36.76 

10 ;:,tanda rct rid s-e method-Ferti- I 
lizer placed as in standard I 
wide and nar row row - - --- - -- 839 303.67 36.32 

*The yields and returns per acre were low because the plants had to be cut off follow
ing a wind and hail storm on June 6, 1943. 

Soil type, Marlboro fine sandy loan; size of plots, 1 / 20 acre, 4 replicates; spacing of 
plants, 22" in row unless otherwise indicated; variety, Gold Dollar; fertilizer, 1000 
lbs. per acre of a 3-8-6 unless otherwise indicated. 

Effect of Organic Matter and Uramon on Plant Production and 
Weed Control in Tobacco Plant Beds 

(J. F. Bullock and J. R. Mattison) 

Nearly every year there is a shortage of tobacco plants at the 
best time for transplating in South Carolina. In an attempt to hC'lp 
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correct this situation, a preliminary study was begun with two main 
purposes in mind: (1) To produce in a practical way an ample 
supply of healthy plants, and (2) to control grass and weeds satis
factorily. 

The location of the test was in a cultivated field. The materials 
used as a source of organic matter are common or easily obtainable 
on any farm: Peanut hulls, soybean stalks, oat straw, peanut hay, 
hardwood leaves, and co·wpea bay. 

Two forms of organic matter were used. One was coarsely 
chopped with a hatchet into pieces approximately two inches long, 
and the other was finely ground with a hammer mill. Application 
of these materials was made in November by thoroug~ly cho·pping 
them into the soil. Uramon was chopped into the soil at the same 
time on plots receiving this chemical. 

A regular plantbed fertilizer was applied to all plots just prior 
to seeding. 'fhe usual method of seeding was practiced. The beds 
were treated with paradichloro·benzene for the control of blue mold. 
Results of the test are shown in Table 43. 

Under the conditions of the experiment, it appeared that the 
application of uramon was the principal factor in plant production 
and weed control, rather than the addition of the organic matter. 

On the basis of the preliminary information, a more compre
hensive study will be undertaken. 

Field Applications of DD Mixture to Control Root Knot on Tobacco 
(T. W. Graham) 

The importance of root knot as a disease of to·bacco has stimu
lated various efforts toward its control. One approach to the problem 
has been concerned with tests of various fumigants or other chemi
cals applied to the soil which might prove toxic to the nematode 
causing root knot. This method has proven effective and practical 
in treating plantbeds to control root knot and other soil-borne 
diseases, and also weeds. Chemical treatment of field areas, how
ever, is generally impractical because of the expeme and effort in
volved. Recently, however, DD mixture has shown considerable 
promise as an effective soil fumigant against root knot. This is a bv
product of the petroleum industry, composed of a mixture of dich
loropropylene and dichloropropane. It is a war material and as yet 
is not available fo·r agricultural purposes. Experimental lots were 
furnished for this work by the Shell Development Company, Emory
ville, California. Since this material can be produced relatively 
cheaply, and since its cost to gro·wers after the war should not be 
prohibitive, it seemed desirable to make a preliminary test of it on 
a field basis. 

The DD mixture was emulsified with water and applied with a 
sprinkling can in open furrows which were immediately bedded 



Table 43.-Effect of Organic Matter and Uramon on Plant Produ:tion and Weed Control in Tobacco Plantbeds 

Quantity of treatment, organic matter* 
m·amon applied · per square yard 

Soil type: Marlboro fine sandy loam 

and ' 

I 

pH 
May 8 

6.9 
5.8 
6.58 
5.86 
6.72 
6.35 
6.70 
6.29 
6.48 
5.86 
6.52 
5.92 
6.88 
6.05 
6.80 
6.46 
6.30 
5.95 
6.72 
6.45 
6.65 
6.22 
6.77 
6.03 
6.82 
6.15 

Organic matter and chemicals applied November 17, 1943 

Soil 
moisture, 
percent 

15.00 
12.80 
12.37 
13.29 
13.16 
13.04 
14.11 
12.94 
13.43 
13.04 
12.76 
12.33 
12.97 
13.00 
13.71 
13.73 
13.50 
13.86 
12.35 
14.38 
12.44 
11.69 
11.96 
13.18 
14.41 
11.64 

No. of I weeds & Plants pulled per plot Average no. 
grass I I plants plants per pulled per 
sq. ft. April 27 I May 2 May 9 I sq. yard 

April 7 
1 398 360 948 602 

11 161 45 0 73 
0 405 422 1474 812 

17 0 21 0 7 
1 482 374 1108 693 

15 0 0 0 0 
5 362 305 1038 602 

13 0 7 0 2 
2 754 206 1069 716 

14 0 22 0 8 
3 603 355 1130 737 

20 0 34 0 12 
3 667 608 1179 866 

33 0 72 0 25 
3 452 306 1112 660 

29 0 19 0 7 
1 356 430 1449 789 

22 0 5 0 2 
3 497 256 853 567 

13 0 7 0 2 
4 439 481 1172 738 

39 0 32 39 25 
4 570 452 1080 742 

22 o 72 I o I 25 3 653 I 570 1316 896 
18 0 i 21 0 7 

Beds seeded January 24, 
Treatments replicated 3 
sq. yards 

1944 
times and randomized each plot 2.83 

*Coarse materials chopped so that no pieces were longer than 
Fine materials ground with hammer mill 

two inches. 

t;Jg £. en 
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with a single furr()w on each side to cover the open row. A week 
later these beds were throwu open and fertilizer applied. They were 
then rebedded and tobacco plants were set on the beds. 'l'l1ree set
tings were made one, two, and three weeks after the treatment 
was applied. The DD mixture was applied at two rates, 100 and 
200 pounds per acre. At the end of the gxowing season, roots of each 
plant were examined and classified as to severity of root kn()t. 

Results (see Table 44) indicated a marked degree of root knot 
control where DD mixture was used. The "disease index" showed 
the severity of root knot in the check rows to be 63.0 as compared 
with 12.2 to 24.8 in the treated ro·ws. The 200-pound application 
was clearly more effective than the 100-pound rate, as the average 
root knot severity under the two rates was 15.1 and 21.1, respec
tively. rrhe interval between treatments had no consistent effect 
upon the degree of control at either of the two rates used. 

Table 44.-Effect of Field Applications of DD Mixture upon the Control of Root Knot 
of Tobacco, Pee Dee Station, 1944 

Amount P.er acre treatment & Very Moder- No. J?isease 
1 Interval between I lloot knot severity, percentz I Total I 

of DD mixture! I planting slight I Slight / ate / Severe plants mdex3 

~00 pounds I 1 week I .52 I 19 I 2 I 0 I 161 I 12.2 
200 pounds I 2 weeks I 43 I 25 I 8 I 4 I 166 I 19.7 
200 oounds I 3 weeks 33 I 19 I 5 I 2 I 147 I 13.4 
100 pounds 1 week I 33 I 31 I 20 I 3 I 174 I 24.8 
100 pounds I 2 weeks 46 I 2L1 I 12 I 6 I 170 I 23.7 
100 pounds I 3 weeks I 45 I 19 I 9 I 2 I 145 I 15.8 
None I I 8 I 22 I 25 I 44 I 133 I 63.0 
!Treatments applied April 20; rows rebedded April 28; first setting April 28, 

second setting May 5, third setting May 12. 
2Mean percentages from 4 replications. One 100-foot row treated in each replica

tion. 
3ln computing the disease index the percentages of root knot severity under each 

treatment were multiplied by the following factors: very slight x 0.5, slight x 1.0, 
moderate x 2.0, severe x 4.0. The total of the figures obtained in this way was divided by 
4.0 to give the disease index. 

Blue Mold of Tobacco 
(T. W. Graham) 

A survey made in the tobacco growing counties during the 
sec()nd week in April, 1944, showed that blue mold was generally 
present and causing severe damage in tobacco beds. Fifty-three 
plantbed sites in six counties were visited, which included approxi
mately 53,000 square yards of bed area. Forty-five beds with plants 
in various stages of development ·were severely infected. Only four 
beds had escaped infection and the remaining four represented 
locations where the PDB 1 treatment was used. At 15 of the loca-

, Paradichlorobenzene. 
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tions where the disease appeared on the young plants early in the 
season, plant mortality was conservatively estimated at 5 to 25 
percent. At 32 of the locations it was evident that delay in trans
planting of two to three weeks would result. Some tobacco growers 
regard a two week's delay in setting as equivalent to a reduction 
in value of the tobacco crop of seventy-five to· one-hundred dollars 
per acre. 

The recommended control measures to prevent blue mold have 
not been generally adopted in South Carolina. However, during: 
1944 there was a marked increase in the number of growers using 
the PDB gas treatment. This is especially true in Marion county, 
where appro·ximately six to eight tons of PDB were sold as com
pared with two to three tons during- the previous year. 

'l'he severity of blue mold during 1944 gave a good opportunity 
for experimental tests at the Pee Dee Station. Several spray ma
terials2 as well as the PDB gas treatment, have proven effective 
against blue mold. In addition, the 1943 results indicated consider
able promise for certain dusting materials. Further experiments 
were continued with dusts in Hl44 along with the better spray com
binations. Preliminary greenhouse tests indicated that the addition 
of zinc salicylate to the spray and dust mixtures tended to increase 
their fungicidal efficiency. 'fherefore, zinc salicylate was used in 
most of the spray and dust mixtures applied in outside plantbed 
tests. 

'fhe results of the dust treatments are shown in Table 45. The 
four materials used, Fermate, bismuth subsalicylate, Spergon, and 
Thiosan, each combined with zinc salicylate, gave excellent disease 
control. The new or[:anic fungicide H. E. 175, used alone gave 
similar results at 25 percent concentration, but was somewhat less 
effective at 5 percent. It is worth~' of note that the inert clay carrier, 
Pyrax ABB, gave some protection. 

The results from spray tests (Table 46 ) indicate that the addi
tion of :;:inc salicylate to the spray materials increased their fungi
cidal value also. This was especially true in the case of Spergon 
and 'l'hiosan, as previous greenhouse and plantbed experiments had 
shown that these were not effective when used alone at rates less 
than four pounds per 100 gallons. Results with Fermate used alone 
at less than four pounds were variable. However, in these tests in 
which these materials were combined with zinc salicylate, they were 
effective at one to two pounds per 100 gallons. The effectiveness of 
bismuth subsalicylate, on the other hand, appeared not to be im
proved by the addition of zinc salicylate. H. E. 175 used alone gave 
good results at the three-pound rate, but was slightly less effective 
when one pound was used. It is significant that all the above ma
t erials were more effective than copper oxide oil. 

2As previously reported, these sprays included copper-oxide oil, Fer
mate, bismuth subsalicylate and others. 
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Table 45.-Results of Dust Treatments to Control Tobacco Blue Mold in 
Plantbeds, Pee Dee Station, 1944 

Percentage healthy leaves2 
Treatment! I Plot number3 

1 I 2 I 3 I 4 I 5 I mean 
Fermate 15 % and zinc salicylate 2% I 100 I 100 I 100 I 100 I 100 I 100.0 

Bismuth sub~alicylate 10 % and I i I I I I 
zinc sali:yhte 2% ---------------1 100 I 100 100 100 100 100.0 

Thiosan 10% and zinc sa!i~ylate 2% I 100 I 100 I 100 I 100 I 100 1-100-:<l 

Spergon 10% and zinc salicylate 2% I - I 100 I 100 I 100 I 100.0 

H. E. 175-25% 4 ----------------- -1 - I - I 100iloOilOO-f100.0 

H. E. 175-5% --------------------1 l -- I 100 I 88 I 87-l 91.6 
Pyrax ABE ------------------------1 - ! - I 50 I 84T-75_I_69T 

None ------------------------------1 35 I 25 I 14 I 45 l-35-l-30.8 
1}'ercentages are on weight basis. Carrier used was 65% Pyrax ABE~ 

25% flour, and 10 % lamp black. 
2A 30-plant sample was taken at random from each plot, and all leaves 

were classified according to disease severity. Readings taken April 21 to 
May 1 after one or more peaks of mold development. 

3Plots 1 and 2 were in beds of 30 square yards each and plots 3, 4, and 
5 were in beds of 6 square yards each. Beds were dusted 7 ti!Jles (twice 
a week) from March 25 to April 18. 

4A new organic material recently developed by Rohm and Haas Com
pany, composed of a mixture of disodium ethylene bisdithiocarbamate with 
zinc sulfate and lime. This material is now sold as Dithane A-10. 

Table 46.-Results of Spray Treatments to Control Tobacco Blue 
Plantbeds, Pee Dee Station, 1944 

Mold in 

Treatment! I 
Percentage healthy leaves 

Plot number 
I 1 ! 2 I 3 I 4 5 mean 

Fermate 2 lbs. and zinc salicylate 14 lb. l 
Bismuth subsalicylate 1 Vz lbs. and I 

zinc salicylate 14 lb. --------------1 
Fermate 1 lb. and zinc salicylate 1,4 lb. l 

Fermate 4 lbs --------------------- 1 
Spergon 2 lbs. and zinc salicylate 14 lb. l 
'!:hiosan 1 lb. and zinc salic:vlate 14 lb. I 

Copper oxide oil -------------------1 
Bismuth subsalicylate 1% lbs. ------1 
H. E. 175 1 lb. --------------------1 
H. E. 175 3 lbs. --------------------1 
Nona ------------------------------1 

!Quantities of materials shown are 
of spray mixture. 

89 I 97 I 93.0 

100 

82 I 
~ 

I 
I 

- I 
32j 

I 
99 I 99.5 

I 100 I 100 I 100 100.0 
I 100 I 100 I 100 100.0 
I 100 
i 100 

93 I 
I 

91 
100 
100 . 

100 
100 

87 
96 
90 

100 100.0 
94 98.0 
94 I 89.4 

100 1 98.6 
~96~3 I 

- i 
251 

, oo 1 100.0 
45-f 33.4 

100 I 100 I - ~ 
35 I 30 . 

the amounts used per 100 gallons 

Results from the 1944 tests of blue mold control showed con
~>iderable promise for dust treatments, since the experiments were 
conducted under relatively severe epidemic disease conditions. In
as much as dusts are simpler and easier to apply it seems likely that 
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their use may be more generally adopted by growers than other 
methods of treatment. ·while the dust treatments appear to be ef
fective, it seems desirable to gain more experience with them befo·re 
general recommendations are made. The use of more than one fungi
cide in the dust or spray combination seems to be worthy of further 
investigation, and work along this line is being continued. 

Control of Tobacco Hornworm and Tobacco Flea Beetle with Basic 
Copper Arsenate 
(Norman Allen 1) 

!The author was assisted in the field work by H. N. Pollard, D. B. 
Lieux, J. W. Humphreys, L. A. Schifino, and M. H. Ward. 

The tobacco horn·worm and the tobacco flea beetle are recog
nized as important insect pests of tobacco in South Carolina. Al
though the tobacco flea beetle probably causes more widespread in
jury than does the hornworm, competent authorities agree that 
every tobacco grower in the state must control the hornworm in 
order to produce a good crop. 

Thro.ughout the growing period, field-grown plants are subject 
to attack by flea beetles and hornworms. The flea beetles eat small 
holes in the leaves, and unless these beetles are very numerous the 
growers may not pay much attention to them. On the other hand, 
the tobacco hornworm devours large portions of the leaves (see 
Figure 26 ) , which are the saleable part of the plant. Because of 

Figure 26.-A field of tobacco severely damaged by tobacco hornworms. 
Pee Dee Station. 

this tobacco growers are more conscious of the injury caused by 
hornworms than of damage by other tobacco insects, and they make 
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a conscientious effort to keep these pests under control. They are, 
therefore, vitally interested in improvements in insecticides and 
methods of applying them. 

Because of the economic importance of hornworms and flea 
beetles in the growing: of tobacco, the Bureau of Entomology and 
Plant Quarantine has devoted considerable time to their control 
since 1936. As the work progressed and information was accumu
lated, it was realized that a dual-purpose insecticide for the control 
of both hornworms and flea beetles was needed. Moreover, it was 
soon apparent that sprays were more promising than dust mixtures 
for the control of these pests. Mule-drawn traction sprayers have 
been in use throughout the flue-cured tobacco belt for several years, 
but these sprayers, because of improper construction or adjustment 
of the spray boom, fail to give adequate plant coverage; therefore, 
in 1941 an adjustable spray boom for a mule-drawn traction spray 
machine was developed by the writer. This spray boom is illustrated 
and briefly described in the Fifty-Fourth Annual Report of the 
South Carolina Experiment Station. Since 1941 efforts have been 
directed to·ward finding one insecticide, or a mixture of insecticides, 
that would control both hornworms and flea beetles. Some of the 
results obtained are briefly discussed in this report. 

Procedure 
Experiments for a comparison of the effectiveness of different 

insecticides have been conducted on small plots of tobacco located 
on the experiment station farm. The small plots were arranged 
either in Latin squares or in randomized blocks. Where Latin 
squares were used each treatment was replicated six times, but in 
the randomized blocks each treatment was replicated three to five 
times. 

Those insecticides or insecticidal mixtures that gave promising 
results in the small-plot work were tested further by two methods: 
(1) To determine their value for controlling large numbers of in
sects, they were compared on a field basis on growers' farms, where 
large numbers of either hornworms or flea beetles were present, and 
(2) to determine their plant-protective value under farm conditions, 
they were compared throughout the season on growers' farms. 

The wo·rk was started in 1936, but during the first two seasons 
emphasis was placed on flea beetle control by means of insecticides 
applied in the form of dusts. Between 1938 and 1940 experiments 
were conducted with dusts and sprays for control of both hornworms 
and flea beetles. Most of these tests, however, were designed for the 
control of either hornworms or flea beetles, because at that time 
none of the insecticides tested that were safe for use on tobacco 
foliage would control both hornworms and flea beetles. Moreover, 
prior to 1941 none of the spraying equipment used to apply the 
insecticides would have given sufficient plant coverage to control 
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both hornwonns and flea beetles, even though an effective dual
purpose insecticide had been known and used. 

As soon as satisfactory spraying equipment was available, a 
number of insecticides and insecticidal mixtures were tested fo·r 
their value as a control for both hornworms and flea beetles. Dust 
mixtures were applied by means of rotary hand dusters. Sprays 
were applied with mule-drawn traction sprayers, and various types 
of commercial spray booms were used prior to 1941. After the 
adjustable spray boom was developed, it was used exclusively, and 
the sprayer consistently applied 70 to 80 gallons per acre. 

Results of Experimental Work 
During the first few years the work was in progress it was 

found that a dust mixture containing 1 percent of rotenone would 
control the tobacco flea beetle. 'l'he results of later experiments 
showed that rotenone spmys would control this pest, but the re
sidual toxicity of the dust or spray mixtures was of short duration; 
besides, neither of these controHed the tobacco hormvo1·m. 

Early experiments in hornworm control showed that this pest 
could be controlled effectively with lead arsenate, or with cryolite, 
where a sufficient quantity and the proper strength of these in
secticides were applied. Even in these tests, however, it was ap
parent that better control would be o-btained• if better spraying 
equipment could be developed. This was important because a large 
percentage of the growers prefer sprays to dusts for hornworm con
trol. 

'fhe results of the experiments started in 1941 for the control 
of both hornworms and flea beetles have been very encouraging be
cause they sho w that control. of hoth pests can be obtained with one 
insecticide, or with certain insecticidal mixtures. There are some 
insecticides, however, that should not be used because they may 
either injure the plants or fail to control the insects. Calcium ar
senate will injure the tobacco. Paris [-.~reen, applied in dust o·r spray 
mixtures, frequently causes injury to the ripening tobacco leaves. 
Barium fluosilicate although fairly effective for hornworm control, 
may cause minor plant injury when applied as a spray. Sodium 
fluosilicate is very toxic to hornworm larvae, but it may injure the 
tobacco. Pyrethrum. applied at n strength that makes its use eco
nomically feasible, is of very little value in controlling the tobacco 
hornworm or the tobacco flea beetle. 'l'he new insecticide kno·wn as 
DD'l' has failed to control th e tobacco hornworm when a 10 percent 
DDT dust mixture was used as a dust or as a spray. 

The best insr cticicle thus far tested for the control of both 
hornworms and flea beetles has been basic copper arsenate. The 
initial toxicity of this insecticide to the tobacco flea beetle is not so 
great as that of rotenone, but the residual toxicity is much greater. 
For hormYorm control, it is not so to·xic, pound for pound, as is lead 
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arsenate, but, since it will control both the tobacco hornworm and 
the tobacco flea beetle, it is a better insecticide for the grower to use 
in producing a crop. 

Discussion 
Experiments conducted show that the tobacco flea beetle can 

be controlled by the following insecticides: (1) Rotenone dust or 
spray mixtures, although the residual toxicity of either is of short 
duration; (2) basic copper arsenate used alone as a spray; and (3) 
spray mixtures composed of rotenone and cryolite, rotenone and 
lead arsenate, or rotenone and basic copper arsenate. Apparently 
there was no advantage in adding rotenone to the basic copper 
arsenate spray mixture. 

Lead arsenate, pound for pound, was more toxic to hornworm 
larvae than any other insecticide tested, but was of little value in 
controlling the tobacco flea beetle. A spray containing 4 p(mnds of 
lead arsenate and 1 pound of wheat flour, used as a sticker, when 
added to 50 gallons of water and thoroughly applied at a rate of 75 
gallons per acre will gave good hornworm control. Cryolite sprays 
are more effective for hornworm control than are dust mixtures; 
however, a cryolite spray mixture of sufficient strength and dosage 
to control the tobacc() hornworm will not satisfactorily control the 
tobacco flea beetle. Cryolite dust mixtures will control the tobacco 
flea beetle, . but heavy dosages must be applied if this material is 
to be used for hornworm control. 

Basic copper arsenate is the best insecticide thus far tested for 
the control of both th e tobacco hormYorm and the tobacco fl ea 
beetle. For this purpose, 6 pounds of basic copper arsenate and 1 
pound of wheat flour, used as a sticker, sh()uld be added to each 50· 
gallons of water. 'l'his spray mixture should be thoroughly applied 
at a rate of at least 70 to 80 gallons per acre. 'l'he adjustable spray 
boom developed for mule-drawn traction spray machines can be 
used effectively for contro.Uing either hornworms or flea beetles. It 
is emphasized, however, that even when provided with an effective 
insecticide and proper spraying equipment, the grower should apply 
the insecticide before the plants become heavily infested with in
sects. 

Regional Soybean Variety Test 
(E. E. Hall, F . M. Harrell, C. B. Smith) 

'l'he various uses being made of soybeans has stimulated interest 
in the growing of this crop. They are assuming a prominent place 
in supplying food and in the manufacture o.f numerous products. 
·within recent years this crop is being uesd for a greater variety of 
purposes than any other crop. • 

With the view of determining~ the best-yielding varieties for 
various sections of the country, the Bureau of Plant Industry of 
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the United States Department of Agriculture in 1943 supplied seed 
of a large number of varieties of soybeans to various experiment 
stations for planting regional variety tests, one of which was located 
at this station. It consisted of 24 varieties. In addition to yield, de
terminations were made of the oil co-ntent, protein content, date of 
maturity, and average height of each variety. The data obtained 
on the 1943 test is recorded in Table 47. 

'l'he yield varied from 8.3 bushels per acre of Mammoth Yellow 
to 25.6 bushels of Ogden. The oil content varied from 15.2 percent 
to 20.2 percent while the protein ranged from a low of 43.3 percent 
to a high of 50.9 percent. The maturity date ranged from August 
26 to October 19, and the height varied from 22 inches to 48 inches. 

Yields of practically all varieties were reduced by the severe 
drought in August and September, resulting in a high percentage 
of the pods failing: to develop beans. 

Table 47.-Regional Soybean Variety Test, Pee Dee Station, 1942 

Variety 
I 
Bushels / I I I per Per~ent Perce!lt Date 

acre oil protem matured 

Height 
in 

inches 
Ogden -------------------1 25.6 I 19.3 I 44.4 I 9-20 I 29 
P. I. 96066 ----------- - -1 21.5 I 17.9 I 47.1 .1.-~9~-3~0----i-I ----,4~8~
Edsoy -------------------I-2T.5T~-:-o-:l----c4c;;-6'-;0-.3- :I-_1::.;;0:....:-5:----+l---::3;...2 _ 
Georgia 723 --------------1 21.4 I 19.9 I 45.9 I 9-4 I 40 
Mamredo ------------- I 20.0 I 19.2 I 44.4 I 9-20 I 36 
Volstate -----------------1 19.0 I 19.5 I 43.3 I 10-5 I 36 
Arkan -------------------1 18.5 I 20.2 I 44.7 I 9-20 I 22 
Arksoy -------------- I 18.4 I 18.5 I 47.2 I 9-20 I 28 
Ralsoy -------------------1 18.2 I 19.1 I 46.7 I 9-20 I 27 
Tenn. Non-Pop -----------1 18.2 I 18.2 I 45.3 I 10-19 I 42 
S-100 ---------------- _ I 18.1 I 18.2 I 46.4 I 9-1 ! 40 
Arksoy 2913 --------------1 17.8 I 19.4 I 46.2 I 9-20 1 28 
Georgia 731 --- ----- I 17.6 18.3 I 47.5 I 9-20 I 46 
Tokyo --------------------1 16.2 17.2 I 46.0 I 10-19 I 42 
Magnolia -----------------1 15.9 19.5 I 45.9 I 9-20 I 48 
P. I. 84642 ----------- I 15.5 17.0 I 48.1 I 10-5 I 56 
P. I. 89775-A -------------1 14.8 17.2 I 44.8 I 10-5 I 45 
Monetta ------------------1 13.5 15.2 I 46.8 I 10-19 I 33 
Auburn 2 ------------ I 13.5 16.4 I 47.7 I 10-5 I 48 
Macoupin ----------------1 13.2 19.8 I 45.9 I 8-26 I 42 
Boone --------------------1 13.1 19.5 I 46.6 I 8-26 I 38 
Wood's Yellow ------- I 1111.0 16.1 I 47.0 I 10-19 I 30 
P. I. 86974 ---------------1 10.6 16.4 I 50.9 10-5 I 45 
Mammoth Yellow ---------1 8.3 15.6 I 48.8 10-19 I 32 
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An effort is being made to produce on the station the greater 
portion of the feedstuffs needed for the support of the dairy herd. 
The hay, corn, and oat crops were considerably better in 1944 than 
in 1943. Additional kudzu was planted, bringing the to·tal area 
devoted to this crop to approximately 25 acres. This will be used 
to a considerable extent as grazing for cattle . . 

Early spring freezes damaged the peach crop but the damage 
was not uniformly distributed in the orchard; therefore, no plot 
yields were taken in 1944. The total production of peaches was 
satisfactory and five carloads of fruit were shipped. New packing 
house machinery was installed which greatly facilitated the hand
ling of the crop. 

The scarcity and generally poor quality of farm labor increased 
the difficulty of producing and handling the crops, and yields in 
some cases were considerably decreased as a result. 

Pearl Millet for Grazing and Silage 
(S. L. Cathca r t) 

Three years' results showing: the value of pearl millet when 
grazed by dairy cows, and when made into silage and fed to dairy 
co·ws, are summarized as follows. 

A 16-acre field was used for this experiment. The millet was 
sown broadcast at the rate of 30 pounds per acre and was fertilized 
with 300 pounds of 4-12-4 fertilizer and 100 pounds of nitrate of 
soda per acre. The area was divided by an electric fence so that 
half of the field could be grazed and the other half cut for silage. 
The millet was harvested twice each year with a grain binder, cut 
into 1/ 4 inch lengths, and put into the silo. 

The cows used in the experiment during 1942 and 1943 were 
fed grain at the rate of one pound for each three pounds of milk 
produced daily. The silage was fed to cows during the winter as 
the only roughage. During 1943 no milking cows were available, so 
dry cows were used for the silage feeding experiment. They were 
fed one pound of cottonseed meal per day in place of the grain fed 
to the milking: cows. 

Pearl millet when grazed yielded 740.58 pounds of tQtal di
gestible nutrients per acre and furnished grazing for 68.25 cow
days per acre. When used as silage the millet yielded 518.50 pounds 
of total digestible nutrients per acre and furnished roughage equiva
lent to 54.83 cow-days per acre. 

The average yield per acre of digestible nutrients expressed in 
terms of alfalfa hay equivalent was 1,472 pounds when grazed, 
and 1,030 pounds when ensiled. The silage was of excellent quality, 
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having a bright green color and a clean acid odor. It contained 26.86 
percent dry matter and 14.81 percent digestible nutrients. 

Under the conditions of this experiment pearl millet produced 
42.9 percent more nutrients per acre when grazed than when har
vested for silag:e. Since the yield of silage was only 3500 pounds per 
acre, it appears that pearl millet can best be used as a grazing crop 
on this light sandy soil. 

Winter Cover Crops for Green Manures 
(Emer y M. Roller and Albert B. Bowen) 

This study was begun in the fall of 1942 on an area of station 
land which had been cropped to corn the previous summer with an 
approximate yield of six bushels per acre. There were two tiers of 
plots each with seven winter treatments replicated four times, with 
corn and cotton grown in alternate years in the two tiers during 
the summer. The winter treatments, which will be referred to as 
plots Nos. 1 to 7, each having an area of one-twenty-sixth of an acre, 
were as follows: hairy vetch in No. 1, rye in No. 2, vetch and 
Austrian winter peas in alternate winters in ~o. 3, vetch and rye 
in alternate winters in No. 4, vetch with nitrogen added at turning 
in the winter of 1942-1943, and vetch and rye interplanted in the 
winter of 1943-1944 in ·o . 5 . rye with nitrogen added at turning 
in No. 6, and fallow treatment in No. 7. 

In the fall of 1942, just prior to the sowing of winter grain, a 
mixture containing 8 pounds of nitrogen, 27 pounds of phosphoric 
acid, 25 pounds of potash, and 500 pounds of basic slag per acre was 
broadcast after the plots were disked in preparation for planting. 
Late in February, 1943, all plots were top-dressed with 20 pounds 
per acre of nitrog:en. The yields of the winter green manure crops 
are reported in Table 48. 

All plots were disked and planted to corn or cotton in the 
spring of 1943. The plots were fertilized at the rate of 16 pounds 
per acre of nitrogen, 64 pounds per acre of phosphoric acid, and 16 
pounds per acre of potash, all applied under the seed at planting, 
and 66 pounds per acre of nitrogen, and 59 pounds per acre o.f 
potash applied as side-dressings. Despite unfavarable moisture con
ditions during July and August, fair cotton and corn yields were 
obtained. Significant differences in cotton Yields are found in Table 
48, the rye plots showing the highest yieids, followed in order by 
the fallow and vetch plots. 'fhere were, however, no appreciable 
differences in the amounts of corn produced by the various treat
ments, but there was some indication that the winter fallow treat
ment reduced the yield of corn. 

At the end of the first year of the experiment there was ob
served an increase in the soil nitrogen and carbon of most of the 
:plots as revealed in Table 49 . The plots planted to rye every winter 



Table 48.-Yields of Seed Cotton Resulting from Different Winter Soil Managements, Sandhill Station, 1944 
Winter management I Winter crop yields I Summer crop yields*** 

Tier No.1 I Tier No.2 

Plot 
1943-1944 1942-1943 1943-1944 1942-1943 1942-1943 Tons/acre Tons/acre Tons/acre 

over-dry** oven-dry** oven-dry** 
1 Vetch Vetch 0.6<: I 0.39 I 0.59 
2 Rye Rye 0.72 I 0.55 I 0.59 
3 Vetch Austrian winter peas 0.64 I 0.48 I 0.56 
4 Vetch Rye 0.61 I 0.57 

I 
0.59 

5 Vetch* Vetch and rye interplanted 0.62 I 0.62 0.57 
6 I Rye* Rye* 0.68 0.58 I 0.53 
7 Fallow Fallow - I - I -

*Nitrogen (20 pounds per acre per ton of dry matter) added at turnmg. 
**Heated to constant weight at 75° C. 

1943-1944 
Tons/acre 
oven-dry** 

I 
0.45 
0.57 
0.51 
0.62 
0.59 
0.57 

-

I Tier No.1 I Tier No.2 
1943 
Seed 1943 

cotton Corn 
lbs./acre bu./acre 

I 
609 

I 
22.7 

875 23.9 
650 I 22.5 
623 24.0 
642 I 23.7 
868 I 23.9 

I 771 I 21.0 

***Mean yield of cotton in 1943 = 720 lbs. per acre. Difference necessary for significance at 5% level in percent of mean = 14.0%, and at 1 % level = 19.2 % . Differences in corn yields not significant. 
Note: The above figures represent the average yields of four plots. 
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(plots ~os. 2 and 6) and followed by cotton showed the largest 
gains of these two· constituents, and it is noticed further that the 
fertility level of these plots as indicated by their percentages of 
nitrogen and carbon, was higher than the average for the plots in 
the tier where corn was gxown. 

Table 49.-Changes in Soil Car bon and N itrogen of Plots Under Different Winter 
Soil Managements, Sandhill Station, 1944 

1942 I 1943 

I Total I Organic I C:N I Total I Organic I C:N 
Plot carbon % nitrogen % wt. ratio carbon % nitrogen % wt. ratio 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

0.4518 
5353 
5756 
4291 
4673 
5467 
5168 

4250 
3940 
4466 
3961 
3909 
3889 
4126 

I 

0.0221 
250 
261 
215 
234 
250 
242 

194 
191 
199 
183 
199 
188 
196 

Tier No 1 (Cotton 1943) 
20.4 I 0.5139 
21.4 

I 
6994 

22.1 5107 
20.0 I 5075 
20.0 I 4947 
21.9 I 5661 
21.4 5149 

Tier No.2 (Corn 1943) 
I 21.9 I · 4531 
I 20.6 I 4307 
I 22.4 I 4126 
I 21.6 i 4339 

I 
19.6 I 4201 
20.7 I 4254 

I 21.1 I 4179 

0.0252 
302 
302 
238 
266 
338 
277 

210 
205 
208 
213 
216 
208 
188 

I. 20.4 
23.2 
16.9 
21.3 
18.6 
16.7 
18.6 

21.6 
21.0 
19.8 
20.4 
19.4 
20 .5 
22.2 

Soil samples were collected October 8, 1942 and September 11, 1943, from the 
upper 4% inches of soil. The results are expressed on an air-dry basis . Each of the 
14 samples was a composite of several borings from all the replicates of each treatment. 

The agronomic management of the plots during the fall and 
winter of 1943-1944 and the spring and summer of 1944 was the 
same as that followed during the first year of the experiment. Co-n
trol measures, designed to check the boll weevil during 1943 and 
1944 consisted of several applications of poison, and the destruction 
of fallen squares and bolls during the early fruiting state. Indica
tions at the time this report ·was prepared were that seed cotton 
yields fro-m the lowest yielding plots in 1944 would be greater than 
those of the highest yielding plots in 1943. 

The use of Sprays for Cabbage Caterpillar Control.-Dusts 
have usually proved to be more satisfactory than sprays in control 
of cabbage caterpillars. Sprays may be applied, however, if desired, 
using approximately 2 pounds of a derris, cube, or timbo~root 

powder (containing 5 percent of rotenone), or 3 pounds of a pyre
thrum powder (containing: 0.9 percent of pyrethrins), or 5 pounds 
of undiluted cryolite o·r of calcium arsenate, or 1 pound of paris 
green, to each 50 gallons of water. Paris green sprays should con
tain about 4 pounds of hydrated lime to each pound of paris green, 
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in order to reduce the danger of plant injury. Wetting and sticking 
agents usually improve the effectiveness of sprays. Sprays 1_;hould be 
applied at the ra~e of 50 to 100 gallons per acre per application. 

Restrictions on the Use of Rotenone and Pyrethrum Insecti
cides.-Wartime conditions have led to certain restrictions on the 
use of insecticides containing rotenone or pyrethrum, and these re
strictions are subject to change, depending on the supply. For up
to-date information on the subject those interested may co·nsult the 
War Food Administration, Office of Materials and Facilities, Wash
ington, D. C. These materials should be used as efficiently as pos
sible. 

Detailed recommendations for the control of cabbage cater
pillars will be published in the near future by the United States De
partment of Agriculture in a Farmers' Bulletin. 

TRUCK EXPERIMENT STATION 
(W. C. Barnes, Superintendent) 

The work at this station has had to be curtailed somewhat 
because of the reduced staff and the labor shortage. However, a 
number of projects have received attention during the past year and 
reports of them will be found in the following~ pages. 

Publication, as bulletins, of the reports of work on vegetable 
seed treatment and English peas is contemplated for the near future. 

Irrigation Project 
(W. C. Barnes) 

Recently there has been considerable interest in irrigation for 
truck crops in the coastal vegetable area. One of the chief problems 
in connection with such a project is that of a good water supply. 
Water in practically all of the streams and in most of the deep wells 
contains enough salt to be harmful to plants. 

During the past year this station has had two reservoirs exca
vated. Each of these reservoirs is located in a low spot where water 
from the drainage ditches can be collected. A total of 6,000 cubic 
yards was excavated at each location, and each reservoir has storage 
capacity for enough water to irrigate 30 acres with one inch of 
water. 

Rainfall data for this area show excess precipitation in mid
winter and midsummer. Each of these periods is followed by a de
ficiency of rainfall, which corresponds with the maturity of crops 
during early May and October. Often a single irrigation of one inch 
per acre would be sufficient to produce crops successfully. Frequent
ly it would be enough to double ~he yield of many crops. 



124 SOUTH CAROLINA EXPERIMENT STATION 

Figure 27.-0ne of new reservoirs at Truck Station. 

It is planned to correlate the amount of rainfall with the 
quantity of water collected in the reservoirs so that growers may be 
advised as to the reliability of such a water supply. Various sources 
of water on local farms will be studied in an attempt to ascertain 
the greatest salt concentration that is safe to- use on vegetable crops. 
Investigations of the response of several cro-ps to irrigation are be
ing conducted. Preliminary studies during the past season indicate 
that both yield and quality of crops may be greatly improved with 
limited irrig:ation. Frequently, a light watering will insure a good 
stand where otherwise a crop failure will result. 

It is believed that a reservoir of the type constructed at the 
station would be profitable on any coastal vegetable farm. Such a 
source of water would insure production of plants in seedbeds as 
well as permit irrigation of small acreages of high-income crops. 

Effect of Lime, Potash, and Magnesium on Yield of Snap Beans 
(W. C. Barnes) 

In the winter of 1939-40 a series of plots was established to· 
study the effect of potash, magnesium, and lime on vegetable crops. 
These plots are located on a well drained Nosbig fine sandy loam 
soil. One ton pee acre of fertilizer was applied to Irish potatoes in 
1940, '41, and '42. Only 1000 pounds per acre were added to· the 
tomatoes ~:rown in the fall of 1943 and a similar amount to the 
beans gro"·n in 1944. There were five replicates of each treatment 

} 
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arranged in a randomized block. 
The yields reported in Table 50 indicate very strikingly the 

response of snap beans to application of lime. The average yield of 
all limed plots was 102 percent more than that of the unlimed plots. 
The yields and deficiency symptoms of the potato crop in 1942 indi
cated that the bean plots receiving no potash and no magnesium in 
1944 were deficient in these elements. Snap beans usually do not 
show very striking symptoms of deficiencies of either of these 
minerals. The yields also indicate that this crop did not show any 
response to application of potash and magnesium. It is possible 
that, although this soil was deficient in these elements when potatoes 
were used as the test crop, there was still a sufficient quantity avail
able for beans. In time the latter crop may show response to applica
tions of these elements. 

There was no apparent interaction between magnesium or lime 
and potash when beans were used as the test crop. 

Table 50.-Effect of Potash, Magnesium, and Lime on Yield of Snap Beans 
-Fall Crop, 1944 

Bushels 
Treatment! I per acre 

5-10-5 ------------------------------------------------ 98 
5-10-5 ------------------------------------------------ 81 
5-10-10 -------------------------------- - -------------- 82 
5-10-0 Magnesium ----------------------------------- - 93 
5-10-5 Magnesium ------------------------------------ 82 
5-10-10 Magnesium ----------------------------------- 85 
5-10-0 Dolomitic lime --------------------------------- 183* 
5-10-5 Dolomitic lime -----------~--------------------- 168* 
5-10-10 Dolomitic lime _____ --- - ----------------------- 178* 
5-10-52 Muriate of potash ----------------------------- 76 
Difference required for significance at 5% point -------- -1 57 

!Fertilizers were applied at the rate of 1000 lbs. per acre. Magnesium 
was applied as water-soluble magnesium at rate of 25 lbs. per acre of 
MgS04. Where lime was included in the treatment it was applied at the rate 
of 1 ton per acre in the winter of 1939-40 and 1lh tons per acre in the 
fall of 1943. 

2Potash in all other treatments derived from sulfate of potash or 
sulfate of potash-magnesia. 

*Significantly greater than yield from any unlimed treatment. 

Smp Bean Breedinq- and Variety Trials 
(W. C. Barnes) 

The bean breeding program that has been underway since 1940 
has progressed sufficiently to warrant increasing the seed of some 
strains for release to growers. Part of this project has been in co
operation with the United State Department o.f Agriculture. 

Asg~row Black Valentine and Tendergreen, the chief commer
cial varieties, in this area often fail to get satisfactory crops of 
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pods under the weather conditions which prevail in late spring and 
early fall. In the fall, powdery mildew control is attained only by 
dusting with sulfur. Failure to dust correctly often results in a 
crop failure. Common bean mosaic also frequently reduces total 
yield and lowers the quality of the crop. 

In 1940 a wax-podded selection was made from a field of As
grow Black Valentine beans. This bean has been included in the 
yield tests of the past three years, and the results reported in Table 
51 indicate that it is superior in productiveness. In these tests it 
yielded 83.4 percent more than Valentine and 48 percent more than 
Sure Crop vVax. Its performance in setting pods during hot weather 
is outstanding as sho·wn by the excellent yield of the 1944 spring 
crop when temperatures were unusually high. This bean is identi
cal with Valentine in all its characteristics except color of pod and 
productiveness. Like Valentine, it is susceptible to mildew and 
mosaic, and the pods become fibrous as they approach maturity. It 
is being released under the name of Cherokee Wax. 

Logan, a new variety of the Tendergreen type, has yielded 52 
percent more than the latter in tests at this station. It is resistant 
to mosaic and mildew and produces a good set of pods under ad
verse weather conditions. It has a bush of only medium height which 
is of some disadvantage in that the pods touch the soil more than 
do pods of a high bush variety like Tendergreen. Since Log.an 
usually yields better than Tendergreen it is expected to replace it. 

Florida Belle is a new fiat bean that is not likely to become 
popular in South Carolina. It produces a good yield of beans but 
they are fibrous and not very attractive. 

One line of progeny No. 1187 will be increased for possible re
lease in another year. It is an early, black-seeded bean producing 
round pods which are practically as long as Valentine. It is free 
from fibre, has a higher bush and longer pods than Logan. In the 
yield t est it produced 96 percent more than Valentine and as much 
as Logan. It is resistant to both mildew and mosaic. 

The other progenies listed in Table 51 are still segregating and 
must undergo further selection before they can be released. They 
are reported to illustrate the high yields which are being: obtained 
from some of these lines. Only lines which are resistant to mildew 
and mosaic and which set pods under adverse weather conditions 
are being perpetuated. M:any of these beans have table qualities not 
unlike tho·se of pole beans. It should be pointed out that Valentine 
and Tendergreen will produce excellent yields when grown under 
good crop conditions such as prevailed in the late fall of 1944. But 
these varieties fail to produce satisfactory crops when temperatures 
are high and mosaic is a problem. Such conditions prevailed through
out the south in the spring of 1944, and the 264 bushels per acre 
produced by the No. 1265 hybrid as contrasted with the 62 bushels 
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produced by Valentine is evidence that varieties capable of pro
ducing good crops under such conditions can be developed. 

Cherokee Wax has been crossed with some of the above hy
brids and some excellent quality, disease-resistant, wax and green
podded progenies have been obtained. It is anticipated that a mildew 
and mosaic-resistant wax bean of high quality will be ready for 
release in the near future. 

Table 51.-Snap Bean Yields Truck Station, 1942-44 

I 
1 Yield in bushels per acre 

Variety or Pod 1944 1944 1944 
progeny no. (!en~th) I 1942 I 1943 1943 I Spring Fall I Fall 

me es Fall Sprmg Fall (late) (early) (late) 

Black Valentine _ _I 6.0 I 153:j: I 146 I 100 62 I 135-l 255-
Tendergreen -- ---1 5.0 I 79 I 169 I 102 159 150 I 219 
Logan ----------- 5.0 I 153:1: I 228* 229t 214t 188 202 
Florida Belle ____ [ 6.0 I 138:1: / 241 * 184t 235t 231 t 234 
Cherokee Wax ---1 6.0 I 226* \ 165t -208* 228t I 245 
Sure Crop Wax __ 6.0 I 172 100 I 

1187-1-7 --------- 6.0 172 
1187-1 ----------- 5.5 I 208t 215t 166 I 
1260-1 ----------- 5.5 146:1: I 215 172t 193* 185 I 
1265_ c ----------- 6.0 I ,. I 264t 206* I 
1265 1-3-2 -------- , 5.5 200 
1265-1-6 --------- 6.0 I I I 213* 
1273-2 ___________ 6.0 1 145 163* 204* 
1283-2 ______ _____ 5.5 I I 267* 212t 186* 156 
1288-1 ----------- 6.0 ! I I 226t 166 
1293-1-2 _________ 5.0 I I 196t 200 
Difference required for I I / 

significance at 5% point I 46 I 75 62 53 70 

240 
254 
201 
213 
245 
288:1: 
226 
214 
241 
249 

55 
*Significantly greater yield than that of Black Valentine. 
tSignificantly greater yield than that of TendergTeen and Black Valen-

tine. , 
:!:Significantly greater yield than that of Tendergreen. 

Vegetable Seed Treatment 
(C. N. Clayton) 

Vegetable crops grown in the coastal area of South Carolina 
usually pas~ a part of their lives under adverse environmental con
ditions. Most fall crops are seeded dnring Aug~ust, a month of high 
temperatures and rainfall. Most spring and early summer crops 
are seeded in cold soil that is often ,,·et prior to the emergence of 
plants. Under such conditions the prohlem of securing a good stand 
of plants is often a rea! one, for under such conditions many seed
borne and soil-borne organisms that cause decay or infection of 
young seedlings appear to thrive. Dusting the seed prior to plant
ing with a relatively small amount of certain chemicals has been 
found to give a considerable degree of protection against seed de
cay with a resulting increase in the stand of plants. Many of the 
plants that emerge are healthier and stronger than those from un-
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treated seed. Seed treatment is a simple and relatively inexpensive 
method of controlling certain plant diseases. As used in this repo·rt 
seed treatment has to do with the use of "seed protectants" in dust 
form. 'l'he chemicals mentioned are all commercial products. 1 

All ''seed protectants'' are not equally effective ag:ainst all 
organisms that cause seed decay, and seed of some vegetable crops 
are subject to injury from the use of certain treatments. For ex
ample, seed of cabbage and related crops are subject to injury from 
treatment with copper compounds. 

Information regarding the effectiveness o.f various dosages of 
many chemicals when us::d on the seed of different vegetable crops 
has been obtained by experiment station workers throughout the 
United States. However, it seemed desirable to make further tests 
at this station to determine what materials, if any, should be used 
on vegetable seed planted in this area. The results of these tests are 
presented briefly in the following paragraphs. 

Lima beans, both bush and pole varieties, responded favorably 
to treatment of the seed with Spergon. Yields and stands were great
ly increased in comparison with untreated seed. Arasan appeared 
to be slightly less effective than Spergon. Cuprocide caused con
siderable injury. 

Beet seedlings are very subject to· damping-off, both before and 
after emerg~ence. Treatment of the seed with Arasan or Cupro-cide 
was found to be very effective in reducing damage from damping
off. In one test the number of surviving plants per plot from un
treated seed and Cuprocide-treated seed was 16 and 100, respec
tively. 

Lettuce seedlings are very susceptible to pre- and post-emer
gence damping-off. The former can be greatly reduced by treat
ment of the seed with Cuprocide, Semesan, or Spergon. Disinfecting 
the seedbeds with chlo·ropicrin prior to seeding has been found to 
control pre-emergence and post-emergence damping-off with the 
exception of that caused by Sclerotinia sclerotiorium (Lib.) Mass. 

Experiments during the past three years have shown that the 
chances of obtaining a satisfactory stand of okra plants can be 
greatly enhanced by treating. the seed with Spergon or New Im
proved Ceresan. 

Stands and yields of market or garden peas have been signifi
cantly increased as a result of seed treatment in the majority of 
tests m<Jde near Charleston and near HollJ- Hill in 1941 and 1942. 
Either Spergon, Arasan, or Semesan is effective. 

Seed treatment of edible soybeans does not always result in 
improved stands; however, treatment of some lots of seed with 

1 Of the fungicides or "seed protectants" mentioned in this report 
Semesan, New Improved C€resan, and Arasan were furnished by the Du 
Pont-Semesan Co.; Spergon by the U . S. Rubber Co.; and Cuprocide and 
Zinc Oxide by the Rohm and Haas Co. 
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Spergon markedly increased the number o.f plants per plot. 
Several ''seed protectants" were quite effective in reducing 

seed decay and thus in improving the stands of spinach. Either 
Arasan, zinc oxide, or Cuprocide may be used. 

Sweet corn usually does not show an exceptional response to 
seed treatment. However, the cost of treatment is so small it is be
lieved that sweet corn should be treated with Arasan or Spergon as 
a matter of insurance. 
· In Table 52 are listed the amounts of the different chemicals 

recommended for the treatment of the several kinds of vegetable 
seeds. 

Table 52.-Recommended Vegetable Seed Treatments 
Seed treatment in order of preference 

Crop Chemical 

Beans (Lima) ------------ Spergon --------------------
Arasan ----------------------

Beans (Snap) ____________ . None------------------------
Beets ____________________ . Cuprocide -------------------

Semesan --- - - ------ --------
Arasan ----------------------

Lettuce __________________ . Cuprocide -------------------
Semesan --------------------

Okra ____________________ . Spergon ---------------------
New Improved Ceresan ______ _ 

Peas (Market or Garden) - · Spergon ---------------------
Semesan --------- ----------

Soybeans (Edible) --------· Spergon ------------- --------1 
Spinach ------- -----------· Arasan - - -------- --- ---------1 
Sweet Corn ---------------Arasan ----------------------/ 

lspergon ------------ - --------

Ounces per 
100 lbs. 
of seedt 

3 
2 

24 
40 

8 
32 

5 
16 

4 
3 
5 
5 

8 to 16 
3 
3 

t Small lots of seed may be treated in a glass fruit jar, a paper bag, or 
some similar container that can be shaken by hand until the seeds are 
thoroughly coated. Any excess dust should be screened off. Large lots of 
seed may be treated in a rotary oil drum such as is used for treating 
cotton and grain seed. To small packets of seed may be added a little dust 
on the point of a knife. After the packet has been shaken until the seeds 
are thoroughly coated, all excess dust should be screened off. 

Most seed protectants are poisonous and should be kept away from 
children and animals. Treated seed should never be used for food for man 
or animals. 

Control of Cabbage Caterpillars 
(W. J. Reid, Jr.) 

Studies of cabbage caterpillars and their control made in co
operation with the Bureau of Entomology and Plant Quarantine, 
U. S. D. A. have been under way at this station since its establish
ment in 1932. The following phases of the problem have been 
studied: (1) A determination of the limitations in the use of ar-
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senical and fluorine compounds; (2) a survey of the relative abund
ance and importance of the various species of caterpillars t hat at
tack cabbage and related crops; (3) comparisons of the toxicity 
of various materials to the insects; ( 4) comparisons of several m·a
terials as diluents for insecticides; ( 5) the determination of a satis
factory caterpillar control program for both spring and fall crops 
of cabbage ; and (6) the testing: of the most promising control pro
gram in cooperation with local growers. Scarcities of insecticides 
because of the demand for .such materials for war purpo-ses ha'9"e 
necessitated studies of methods of extending and improving the use 
of available materials, and have stimulated the search for new in
secticides. Here the more important and practical results of the 
investigations are discussed. 

Harmful Residues.-It was determined that, because of the 
hazard of poisoning from harmful residues, the arsenical insecticides 
(lead arsenate, calcium arsenate, and paris green) and the fluorine 
compounds (cryolite and barium fluosilicate) should not be applied 
on those parts of cabbage and related crops that are to be used as 
food or offered for sale. This means that cabbage intended for 
harvesting· with as many as four loose or partly loo·se outer or 
"wrapper" leaves should not be dusted or sprayed with any of 
these insecticides after the most advanced plants begin heading. 
Heading usually begins about 30 to 40 days before normal harvest 
time. If only the firm or "stripped heads" of cabbage are to be 
harvested, it is probable that the use of arsenical and fluorine in
secticides may be continued until not less than 2 weeks before har
vest begins. If the harvested part of cabbag:e, or related plants, is 
to bear more than four loose or ''wrapper'' leaves, these insecti
cides should not be used after the normal time for thinning or 
transplanting the crop. This would apply especially to such crops 
as collards and kale. Rainfall cannot be expected to remove exces
sive residues of arsenical and fluorine insecticides applied later than 
the periods mentioned. (For details of the residue studies see U. S. 
Dept. Agr. Cir. 411.) 

Species of Cabbage Caterpillars.-The most important species 
of caterpillars that attack the winter-spring crop of cabbage in the 
Charleston district were found to be the diamondback moth, the 
cabbage looper, and the imported cabbage worm, these pests usually 
appearing and ranking in abundance in the order named. The 
species that infest the fall plantings, in the o·rder of their usual 
appearance, are the cabbage web·worm, the cabbage looper, the corn 
earworm ~nd other climbing cutworms, the imported cabbage worm, 
and the dwmondback moth. The cabbage looper usually is the most 
abundant species during: the period when fall cabbage is heading. 

Studies of Insecticides.-Tests of the comparative toxicity of the 
different insecticides (for detailed results see U. S. Dept. Agr. Tech. 
Bul. 782) showed that rotenone-containing materials (the powdered 
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roots of derris, cube, timbo, etc.) and powder made from pyrethrum 
flowers were effective and relatively nonpoiso-nous substitutes for 
arsenical and fluorine compounds in the control of cabbage cater
pillars. Dusts containing 0.5 to 1 percept of rotenone or 0.2 to 0.3 
percent of pyrethrins were found to· be satisfactory under most 
conditions. The addition of about 2 percent of a highly refined, light 
grade of mineral oil and of about 10 percent of dusting sulfur 
tended to improve the effectiveness of these dusts. Talc, pyrophyl
lite, and sulfur were found to· be superior to the kaolin clays as 
diluents for the materials. 

'l'he toxicity studies also showed that pyrethrum-containing 
insecticides and cryolite (diluted so as to contain not less than 50 
percent of sodium fluoaluminate) usually were more effective than 
the other materials tested against the cabbage looper. The rotenone
containing insecticides and the undiluted calcium arsenate were 
most effe·ctive against the diamondback moth. The rotenone-con
taining materials and the paris green, the latter diluted with nine 
parts by weight of hydrated lime, were most toxic to the imported 
cabbage worm. Cryolite, the arsenical materials, and the rotenone
containing~ insecticides gave satisfactory control of the cabbage 
webworm when applied early and thoroughly during the early 
stages of plant growth. A mixture of one of the rotenone-containing 
materials and of pyrethrum powder, diluted to contain not less 
than 0.5 percent of rotenone and 0.15 percent of pyrethrins, was 
found to be most effective in the control of mixed populations of 
the cabbage looper, the diamondback moth, the imported cabbage 
worm, and the cabbage webworm. Cryolite, calcium arsenate, lead 
arsenate, and paris green proved to be most effective against the 
corn earworm and climbing cutworms. Pyrethrum and the rotenone
containing materials were of no practical value in the control of 
the last-mentioned insects. 

Recent studies have shown that the new insecticide DDT is very 
toxic, at strengths as low as 1 percent of DDT in a dust, to all the 
species of cabbage caterpillars that have been mentioned. The 
indications are that cabbage remains relatively free of caterpillar 
injury for a longer time after receiving applications of DDT than 
of the other insecticides tested. No plant injury has been observed 
to· have followed the use of DDT on cabbage, broccoli, and collards. 
At present it is not available for civilian use. Before it can be recom
mended for the control of cabbage caterpillars, further work should 
be done to determine the extent of its usefulness and its hazard 
to· health. 

Control of Cabbage Caterpillars on the '~{inter-Spring Crop~.
For the control of caterpillars on the winter-spring crop of cabbage 
in the Charleston district, it was found that no measures are needed 
until there is an average of about one caterpillar per plant, or until 
about 25 percent of all the plants show signs of recent feeding by 

. 
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caterpillars. These conditions have been found to occur about the 
second or third week after the weekly mean temperatures are con
sistently at or above 60° F., which is about the first or second week 
of April in the Charleston area. The cabbage in most commercial 
plantings is heading by that time. Dusts containing 0.5 to 1 percent 
of rotenone or a combination dust containing not less than 0.5 
percent of rotenone and 0.15 percent of pyrethrins, used at intervals 
of not more than 10 days and at rates of 15 to 30 pounds per acre 
per application, usually afford adequate control. 

Control of Caterpillars on F all-planted Cabbage.-In fall plant-
ings in the Charleston district it was found that caterpillar-control J 

measures are necessary from the time the first true leaves appear 
on the plants until infestations are so reduced by low temperatures 
that injury is neg:ligible. This usually occurs when weekly mean 
temperatures remain about 50° F. or lower. In this area cabbage 
that has received adequate protection usually requires no further 
caterpillar-control treatments after about the last of No-vember. 
Satisfactory control on fall plantings usually can be obtained by 
the use of a crY,olite dust, containing not less than 50 percent of 
sodium :fluoaluminate, during the preheading stage, followed by the 
application of a pyrethrum dust containing 0.2 to 0.3 percent of 
pyrethrins. If pyrethrum is not available, a rotenone dust contain-
ing as near to 1 percent of .rotenone as possible should be used 
and every effort should be made to prevent the loopers from becom-
ing more than half grown. In fall plantings where the imported 
cabbage worm and the cabbage looper become abundant, the com
bination rotenone-pyrethrum dust will be found to be most effective. 
The dust should be applied at intervals of 7 to 10 days and at rates 
of 10 to 20 pounds per acre per application before the plants begin 
heading and 15 to 30 pounds per acre thereafter. In general, dusts 
were found to be most effective when applied late in the afternoon, 
during~ the night, and early in the morning when the air was calm 
and the plants were moist with dew. 

EDISTO EXPERIMENT STATION 
(W. B. Rogers, Superintendent) 

Research with the more important crops at the Edisto Station 
has been continued in spite o·f the depletion of the staff due to mili
tary leaves. The experimental program with peanuts and sweet 
potatoes, two crops which are making a major contribution to the 
war effort in this state, has even been broadened and intensified. Em
phasis has been placed upon lines of work which will be of im
mediate benefit to growers. 

The installation of a heating system in the greenhouse plant 
permitted, for the first time, the continuance of research through
out the winter months. Preliminary greenhouse studies greatly as-
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sisted in the more intelligent planning of field experiments. This 

was especially true in the case of sweet potatoes and resulted in a 

layout of field experiments which attracted considerable attention. 

Organized parties of growers with county ag:ents and other 

agricultural workers from most of the counties in the southern 

part of the state visited the experimental fields. 

The sweet potato feed drier or dehydrator mentioned in the 

preceding report was used in converting culls, or unmarketable 

grades, of the 1943 and 1944 cro-ps into meal. Part of the meal from 

the 1943 crop was used by the Animal Husbandry Department at 

Clemson for experimental feeding. 'rhe remainder was used by a 

nearby commercial dairy. This dairy used the sweet potato meal as 

a substitute for beet pulp and reports that so far as could be de

termined the two feeds were equal in value. 

Field Crop Variety Trials 

(W. B. Rogers and J. D. McCown) 

'l'he continuous production of impro-ved varieties of the various 

field crops justifies annual yield comparisons of these along with 

previous strains and old standard varieties. Planters in the vicinity 

of the Edisto Station show considerable interest in these trials and 

many of them request infm'mation as soon as results are known. 

There were 31 cotton varieties, 16 yellow corns, 17 white corns, 22 

oats, 14 wheats, and 7 barleys in the 1944 variety and strain tests. 

Cotton.-'l'he yield per acre of seed cotton and lint are shown 

in Table 53. This table also gives the lint percentage, staple length 

and size of boll as indicated by the number of bolls per po·und. 

· Several strains of Coker's 100 Wilt and Coker's 4 in 1 led in the 

production of lint. These were closely followed by Delfos 9169, W. 

W. Wannamaker's Stonewilt, and L. B. w ·annamaker's Cleveland 

Wilt Resistant. 'l'he field on which the 1944 trials were made was 

very heavily infested with cotton wilt. This was indicated by the 

poor showing of normally high-producing nonwilt varieties. There 

were indications that the field was also infested with both the 

meadow nematode and the root-knot nematode. 
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Table 53.-Cotton Variety Test, Edisto Station, 1944. (Varieties listed according to 
yield of seed cotton) 

I Pound• I seed Per-
Variety cotton centage 

· per acre of lint 
Coker's 100 Wilt 43-2 ----------------Coker's 4 in 1 No. 43-5 ----------------
Coker's 100 Wilt St. 42-3 --------------
Coker's 100 Wilt 43-7 ----------------Check, Coker's 100 Wilt St. 

3 (Home-grown) -------------------Delfos 9169 --------------------------Coker's 100 Wilt 43-5 ----------------L. B. Wannamaker's Cleveland W. R. St. 5 
W. W. Wannamaker's Stonewilt St. 4 __ 
W. W. Wannamaker's Stonewilt No. 10-28 
Marett's Cleveland W. R. Staple St. 3 -- ~ 
Coker's 100 Wilt St. 4 ----------------
W. W. Wannamaker's Victory Wilt St. 2_ 
Coker's 4 in 1 No. 42-3 ----------------1 
Coker's 4 in 1 No. 43-17 ---------------
Coker's 100 St. 8 --------------------Bobshaw's Bob 1-948 ------------ -----
Coker's 4 in 1 St. 6 --------------------
Coker's 100 Wilt 42-2 -----------------1 
Bobs haw 1 ---------------------------1 
L. B. Wannamaker's Delta Dixie I 

W. R. St. 5 ------------------------1 
L. B. Wannamaker's Dixie Triumph I 

W. R. St. 12 ----------------------- ~ Marett's White Gold No. 2-9-1 ________ _ 
Stoneville 2-C -----------------------
Bobshaw's Bobdel --------------------1 
Stoneville 2 B (8275) ----------------- / 
Marett's White Gold St. 3 ------------ . 
Coker's 200 St. 5 --- - ----------------1 
Coker's Wilds St. 16 ------------------! 
Deltapine 14 -------------------~----- 1 
Coker's 100 St. 42-28 ------------------1 
Carter's Long Staple ------------------1 

Soil type: Norfolk sandy loam. 

1691 
1685 
1640 
1620 

1596 
1595 
1556 
1553 
1535 
1534 
1525 
1522 
1505 
1482 
1480 
1469 
1442 
1440 
1425 
1423 

1421 

1417 
1364 
1361 
1322 
1300 
1280 
1254 
1178 
1169 
1012 

978 

Fertilizer: 600 lbs. 5-10-5. Planted April 21. 

39.7 
36.8 
39.0 
38.6 

37.4 
38.0 
39.5 
37.2 
38.8 
39.7 
35.4 
39.1 
34.4 
36.1 
35.3 
38.2 
38.9 
36.6 
38.9 
40.6 

40.1 

36.5 
41.5 
35.1 
34.8 
38.2 
38.0 
39.3 
33.7 
42.0 
38.1 
34.0 

I 

I 

lint Bolls Pound' I 
per per 
acre pound 
671 
620 
640 
625 

597 
606 
615 
578 
596 
609 
540 
595 
518 
535 
522 
561 
561 
527 
554 
578 

570 

517 
566 
478 
460 
497 
486 
493 
397 
491 
386 
333 

I 

I 

75.6 
70.1 
71.1 
69.8 

70.8 
66.7 
73.2 
67.6 
69.3 
71.7 
69.8 
70.7 
70.7 
66.6 
70.5 
73.7 
75.5 
73.0 
74.6 
69.8 

69.1 

68.9 
69.2 
73.3 
70.5 
65.1 
67.6 
74.3 
69.3 
75.7 
69.8 
71.5 

Side-dressing: 100 lbs. sodium nitrate, 50 lbs. 60% potash. 

Picked: August 22 and September 21. 

I 

I 
I 

I 

I 
I 

I 
I 
I 
I 

Length 
of 

staple 
1 1/32 
1 3/32 
1 1/16 
1 1/16 

1 3/32 
1 1/16 
1 1/32 
1 1/16 
1 1/32 
1 1/16 
1 1/16 
1 1/16 
1 3/32 
1 3/16 
1 1/16 
1 1/16 
1 1/32 
1 1/16 
1 1/32 
1 1/ 16 

1 1/16 

1 1/16 
1 1/16 
1 1/16 
1 3/32 
1 1/ 16 
1 1/ 16 
1 1/16 
1 7/ 32 
1 1/16 
1 1/8 
1 7/32 

Length of staple determinations were made by the South Carolina State Depart
ment of Agr iculture, the services of which are gratefully acknoweldged. 

Corn.-Yields in bushels of shelled corn per acre and shelling 
percentages for both the white and yellow varieties included in the 
1944 trials are shown in Table 54. 
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Table 54.-Corn Variety Test, Edisto Station, 1944 
Bushels 

Variety I shelled corn 
per acre 

White Varieties I 

135 

Shelling 
percentage 

Wood's Hybrid Red Cob Prolific S-310-C ----------1 64.6 88.0 

Douthit's Prolific -------------------------------- 59.6 86.5 
Wood's Hybrid Red Cob Prolific S-310-A ---------- 59.1 86.0 
Marett's White Prolific St. 3 -------------------- 58.5 86.5 
Wood's Hybrid White Prolific S-350-A ------------ 56.0 85.5 

Pee Dee No. G ---------------------------------- 55.0 86.0 
Coker's Ellis ------------------------------------ 52.5 83.5 
E. J. Funk's Hoosier Crost 707-W ---------------- 52.4 82.5 
Wood's Hybrid Red Cob Prolific S-310-B ---------- 51.2 85.5 
Wood's Hybrid White Prolific S-350-B ------------ 48.9 85.5 

W. M. Wise's Marlboro -------------------------- 46.2 85.0 
G. W. Munroe's Fla. Hybrid W-1 (Large) ________ 45.1 85.0 

G. W. Munroe's Whit€ Florident ---------------- 44.8 84.5 
Check - Home-grown -------------------------- 44.7 86.5 
Hastings' Prolific -------------------------------1 43.7 86.5 
G. W. Munroe's Fla. Hybrid W-1 (Small) ----------1 42.5 85.0 

Wood;s Hybr~d Wh~te Dent V-~20 ---------------- \ 41.9 83.0 
Woods Hybnd White Cob Prolific S-370 ---------- 41.8 I 83.5 

Yellow Varieties 
Wood's Hybrid G~lden Prolific S-210-B _____ :_ ______ , 63.6 88.0 

Funk Bros. Hybnd Expt. 3417-R-F -------------- 63.2 I 84.0 

Wood's Hybrid Golden Prolific S-210-A ---------·-\ 62.5 I 87.5 
Funk Bros. Hybr~d G-717=R-F -------------------- 62.1 85.0 

Funk Bros. Hybnd G-714 R-F -------------------- \ 61.1 82.0 
Funk Bros. Hybrid Expt. 3435-1-F ---------------- 58.7 I 85.5 
E. J. Funk's Hoo~ier Crost 1005 ------------------1 55.1 82.5 
Funk Bros. Hybnd G-703-R-F --------------------1 54.2 86.0 
Funk Bros. Hybrid Expt. 3414-1-F ----------------1 53.3 I 84.5 
Funk Bros. Hybrid Expt. 3416-S-F ----------------1 51.2 I 83.0 
E. J. Funk's Hoosier Crost 840 ------------------1 49.0 I 82.0 

Douthit's Yellow --------------------------------1 46.8 I 85.0 
E. J. Funk's Hoo.sier Crost F-181 ----------------1 46.0 \ 79.5 
Funk Bros. Hybnd G-713-S-F --------------------1 44.6 84.5 
Hastings' Yellow Prolific ------------------------1 44.4 I 86.0 
G. W. Munroe's Yellow Florident ----------------1 32.1 I 83.5 

Fertilizer: 350 lbs. 3-8-=-8. 
Side-dressing: 100 lbs. sodium nitrate and 50 lbs. 60% 
Soil type: Norfolk sandy loam deep phase. 
Planted: May 2, 1944. Harvested: December 2. 1944. 

potash per acre. 

Wood's Hybrid Red Cob Prolific S-310-C, with a yield of 64.6 
bushels per acre, was the highest producer among the white varie
ties. Douthit's Prolific, Wood's Hybrid Red Cob Prolific S-310-A, 
and Marett's White Prolific Strain 3 ranked next in production. 
Wood's I-Ivbrid White Prolific S-350-A and Pee Dee No. 5 also pro
duced satisfactory yields. 

In the test of yellow corn Yarieties Wood's Hybrid Golden 
Prolific S-210-B and Funk Bros. Experimental Hybrid 3417-R-F 
were the highest producers, both returning over 63 bushels of 
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shelled corn per acre. Wood's Hybrid Golden Prolific S-210-A and 
Funk Bros. Hybrids G-717-R-F and G-714-R-F were next in yield, 
all producing over 60 bushels of shelled corn per acre. The E. J. 
Funk Hoosier Crost hybrids produced well when compared with 
such open pollinated varieties as Douthit's Yellow and Hastings' 
Yellow Prolific but seemed subject to heavy weevil damage and rot, 
which was pro-bably aggravated by an excessively short shuck 
which left ear tips exposed. 

Oats.-In the 1944 oat variety trials, Coker's Victor x Fulgrain 
43-60 cross produced a yield of 71.1 bushels per acre. Coker's Vic
tor grain 43-1, Wood's Lee, and M:arett's Pedigreed Red were next 
in the order named ,all producing over 65 bushels per acre. 

Table 55.-0at Variety Test, Edisto Station, 1944 

Variety I Source 

Victor x Fulgrain 43-60 __ ___ _ Coker's Pedigreed Seed Co. 
Victorgrain 43-1 -----------· Coker's Pedigreed Seed Co. 
Lee Oats ___________________ T. W. Wood & Sons 
Pedigreed Red------------- Marett's Farm and Seed Co. 
Carolina Red ________ _______ Marett's Farm and Seed Co. 
Stanton St. 2 _______________ Coker's Pedigreed Seed Co. 
100 Bushel------------- - --· H. G. Hastings Seed Co. 
Victorgrain St. 4 ___________ , Coker's Pedigreed Seed Co . 
.Red Marmac _______________ Marett's Farm and Seed Co. 
Victorgrain 43-3 ______ ______ Coker's Pedigreed Seed Co. 
Check ______________ __ _____ Home-grown 
Winter Resistant St. 5 _______ Marett's Farm and Seed Co. 
Stanton 43-33 ______________ 

1
Coker's Pedigreed Seed Co. 

Fulgrain St. 6 ______________ Coker's Pedigreed Seed Co. 
Victorgrain ________________ T. W. Wood & Sons 
Victorgrain 42-5 ____________ Coker's Pedigreed Seed Co. 
Victorgrain 43-12 ___________ Coker's Pedigreed Seed Co. 
Fulgrain 43-14 _____________ _ 1Coker's Pedigreed Seed Co. 
Victorgrain 42-3 ____________ Coker'~;; Pedigreed Seed Co. 
Fulgrain St. 2 _______ ____ ___ Marett's Farm and Seed Co. 
Fulgrain 43-13 ______________ Coker's Pedigreed Seed Co. 
Red Winter Resistant St. 3 ___ 1Marett's Farm and Seed Co. 
Fulgrain ___ ______ ___ _______ 1'. W. Wood & Sons 

Bushels 
per acre 

71.1 
67.5 
65.7 
65.5 
64.4 
64.2 
62.4 
59.8 
59.1 
58.9 
58.8 
58.0 
57.7 
57.5 
57.2 
56.6 
56.5 
56.4 
56.2 
52.5 
49.6 
46.9 
46.8 

Wheat .-Although the southern part of the state is not general
ly thought of as a suitable wheat growing section, there is enough 
interest in this crop to justify testing the leading varieties. Several 
strains of Hardired led in yield, two of them producing 32.8 and 
30.3 bushels per acre. 

Barley.-Marett 's M-450 and Marett's Sunrise Strain 2 led in 
the 1944 barley variety trials, with yields of 36.4 and 32.7 bushels 
per acre, respectively. 
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Table 56.-Wheat Variety Test, Edisto Station, 1944 

Variety ·Source 
• 

Hardired __________________ , r. W. Wood & Sons 
Hardired St. 42-lL _________ Coker's Pedigreed Seed Co. 
Hardired St. 42-16 __________ Coker's Pedigreed Seed Co. 
Hardired St. 42-3 ___________ Coker's Pedigreed Seed Co. 
Hardired St. 3 ______________ Coker's Pedigreed Seed Co. 
Sanford ____________________ H. G. Hastings Seed Co. 
Hardired St. 4 ______________ Coker's Pedigreed Seed Co. 
Red Sanett_ ________________ Marett's Farm and Seed Co. 
Redhart St. 5 ______________ , Coker's Pedigreed Seed Co. 
Carola _____________________ T. W. Wood & Sons 
Sanett St. 41-12-24 __________ Marett's Farm and Seed Co. 
Redhart_ __________________ T. W. Wood & Sons 
Forward ___________________ T. W. Wood & Sons 
Leans Prolific ______________ T. W. Wood & Sons 

Table 57.-Barley Variety Test, Edisto Station, 1944 

Variety Source 

M-450 _____________________ Marett's Farm and Seed Co. 
Sunrise St. 2 _______________ Marett's Farm and Seed Co. 
Hooded M-570 ______________ Marett's Farm and Seed Co. 
Beardless __________________ T. W. Wood & Sons 
Pedigreed Awnless 13-23 ____ Marett's Farm and Seed Co. 
Hooded St. 4--------------- [Marett's Farm and Seed Co. 
Red Awnless St. 2 __________ _ Marett's Farm and Seed Co. 

Cucumber Variety Test 
(C. J. Nusbaum) 

137 

Bushels 
per acre 

32.8 
30.3 
28.5 
28.1 
26.9 
26.9 
25.8 
25.2 
25.2 
24.5 
23.8 
22.7 
21.4 
17.1 

Bushels 
per acre 

36.4 
32.7 
28.7 
25.5 
23.2 
22.3 
21.0 

For the past eight years, the A and C variety of cucumber has 

been preferred by most commercial producers in Barn·well and 

neighboring: counties. 'l'herefore, this variety has been the standard 

for comparison ~vith others of more recent introduction. 

T n the spring of 1944, seven promising varieties were included 

in a field trial in which the four replicates of each of the several 

varieties were arranged in a randomized block. Fruits were harvest

ed daily and the yields of various grades ·were recorded. Such 

characters as earliness, color, shape, size, drouth resistance, and 

disease susceptibility were observed. At the peak of the season, 
fruits of the different varieties were exhibited to growers and ship
pers at the auction platform in Blackville and preferences were 
noted. Yield data are shown in Table 58 and a brief description of 
the varieties follows. 



Table 58.-Variety Test of Cucumbers, Edisto Station, 1944 

I 
Yield iribUShels per acre, ~des I Total 

Source First week l Total - No. culls 
No. 1 I No. 2 I No. 1 I No. 2 I Pickle I Jumbo I Total- per acre 

Colorado _______ - _-_-_-__ ----,-A-s-so-c7ia-:t-e-;-d---;-;:;c29~ . .,-0 ::::__;-I--=-';;;2';;-7."'2:__1 77.5 I 83.0 4.5 I 12.2-1--rf-[2 I· 518 
A and C -------------Associated 23.5 I 25.0 I 68.3 I 93.0 6.1 4.5 171.9 I 383 
Cubit--------------- · 1\Esociated 30.4 I 63.3 I 56.0 175.4 2.7 15.4 249.5 2,965 
Marketer ------------Associated 6.3 I 10.0 1 52.1 I 61.7 5.2 3.1 122.1 / 171 
Abco ---------------- '\bbot & Cobb 18.6 36.6 I 48.5 I 102.4 2.3 15.6 168.8 1,748 
Longfellow ---------- 1\ssociated 12.0 I 19.5 37.5 I 82.0 I 2.2 6.7 / 128.4 I 798 
Sunnybrook ---------·Burpee 15.2 I 49.2 I 35.1 105.4 I 0.3 14.2 155.0 I 1,520 

Variety 

Least signifi cant difference (5% point) __ I 13.6 ! ·I I I ---
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A and C.-Fruits averaged 9 to 10 inches long and were dark 
green in color, with a slight taper at the blossom end. Some fruits 
showed a very slight depression near the stem end. This variety 
is still one of the best available and ranked either first or second 
in choice of growers and shippers. 

Colorado.-Very similar to A and C in color and appearance, but 
fruits were a little shorter in length than A and C and seemed to 
be blo-ckier in shape. Apparently a little earlier than A and C. Pick
ings the first 3 or 4 days of harvest were distinctly heavier than A 
and C. 'rhis variety ranked either first or second in the choice of 
growers and shippers. 

Abco.-Fruits of No. 1 grade were similar to A and C but were 
somewhat shorter. Inferior to A and C in color, shape, and g~eneral 
appearance. 

Marketer.-This variety was nearly a week later than the 
others in the test. The fruits were uniformly well shaped, with ac
ceptable color and appearance, but were of small size at the slic
ing stage, averaging about 7 inches in length. 

Cubit.-This variety, introduced in 1944 after winning an 
award in the ''All-America" trials in 1943, was outstanding in some 
respects and disappointing in others. It was by far the earliest and 
most prolific cucumber in the test. Its size and shape were desirable 
but it showed a tendency to slight enlargement at the blossom end. 
Its color was inferior to that of A and 0 or Colo-rado. Furthermore, 
the fruits were very susceptible to the bacterial spot disease (Bac
t erium Jachrymans). Cubit fruits picked during the first week in 
June, when this disease was at its peak, showed 15 to 28 percent 
infection against only a trace on the other varieties. 

Longfellow.- The fruits of this variety averaged 10 to 11 inches 
in length and ·were of good color and appearance. However, it was 
later than A and C, it was the least prolific variety in the test, and 
a high percentage of the fruits were misshapen. 

Sunnybrook.-This variety, which appeared to be promising in 
the 1941 tests, was inferior to A and C and Colorado in color, shape, 
and appearance. Its shape was similar to Colorado but, at the slic
ing stage, it was a little larger in diameter and tapered more at 
each end. 

In 1944, growing conditions were favorable for cucumbers until 
about June 12, ·when the plants began to suffer from drouth. Very 
high temperatures (daily maxima of 95 to 103 degrees F.), from 
JunO) 14 to 19, caused severe wilting of leaves and sunburning of ex
posed fruits. During this period Cubit, A and C Colorado, and 
Longfellow showed less wilting than the o-ther varieties, Cubit be
ing outstanding in this reg~ard. 

The outbreak of bacterial spot early in June resulted in a 
moderate amount of infection on the leaves of all varieties but 
actual damage to foliage was slight. Cubit was the only variety 
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which showed a high incidence of fruit infection. Downy mildew, 
a disease which is destructive upon cucumbers in some seasons, ap
peared too late in 1944 to be of consequence. 

Based upon the results of the trials here reported and upon 
grower and shipper preference, the A and C and Colorado varieties 
are recommended for commercial planting. 

Sweet Potato Cultural Studies 
(C. J. Nusbaum) 

Field experiments designed to compare yields of the Porto Rico 
sweet potato from plantings of sprouts and vine cuttings, set on 
different dates, have been conducted annually since 1939. From 
1939 to 1942, sprouts were planted semimonthly from May 15 until 
July 1, and vine cuttings obtained from a "mother patch" were set 
from June 1 until July 15. In 1943, vine cuttings also were taken 
from plantbeds and the first plantings were made 15 days earlier 
than in previous years. These bed cuttings were merely sprouts 
which had been allowed to grow to a heig·ht of about 10 inches and 
then cut at the ''soil line'' rather than being pulled from the mother 
potato. The results of these studies from 1939 to 1943, as sum
marized in the Fifty-Sixth Annual Report of the South Carolina 
Experiment Station, support these general conclusions: (1) 
From each comparable plant-setting date, the yield from vine cut
tings exceeded that from sprouts, (2) yields from bed cuttings were 
intermediate between those from sprouts and vine cuttings, (3) the 
yield decreased as the planting date was delayed, and ( 4) planting 
of sprouts after June 15 or of vine cuttings or bed cuttings after 
July 1 resulted in unsatisfactory yields. 

The increase in yield and oftentimes the improvement in shape 
and smoothness of sweet potatoes grown from vine cuttings in com
parison with the sprouts set on the same date is a matter of practi
cal interest to growers. Moreover, from a physiological viewpoint, 
there are implications that modification of propagational technique 
may have a marked influence upon such processes as callous forma
tion and ro·ot development, resulting~ in differences in plant per
formance. In order to explore this field further, certain preliminary 
greenhouse and field experiments were undertaken in 1944. A brief 
discussion of three of these tests is given below. 

The Influence of Location of Cut upon Callous Formation and 
Rooting of Sweet Pota to Vine Cuttings.-When sweet potato vine 
cuttings are detached from the mother plant and used for planting 
purposes, a callous is usually formed over the cut surface in 24 to 
48 hours, if temperature and moisture conditions are favorable. This 
process is a typical wound response. Then in 2 or 3 days, new roots 
are formed, usually at the nodes or "joints" beneath the surface of 
the soil , and the new plant becomes established. The speed with 
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which callous formation and rooting occur may infiu6nce not only 
the chances o.f the plant's survival but also the subsequent develop
ment of the root system. These processes may be regulated by the 
size, vigor, and physiological condition of the vine cutting and by 
such external conditions as. depth of planting, soil type and tilth, 
temperature and moisture. The following test is one of a series of 
greenhouse experiments desig·ned to segregate such factors and 
evaluate them under partly controlled conditions. 

In common practice when sweet potato vine cuttings are taken 
from the mother plant the cut is made indiscriminately. Therefore, 
it may, by chance, occur at any point with respect to the nodes and 
internodes. In order to determine whether or not the location of the 
cut had any influence upon callous formation and rooting, 40 vine 
cuttings, approximately 6 inches long were selected for study. 
Twenty of these cuttings were cut just below the node and the re
maining 20 were cut just above the node. All of the cuttings ·were 
planted immediately in sandy loam soil in a greenhouse bench to 
a depth of about 2 inches so that two nodes were below the surface 
of the soil. The plants then were watered and the temperature was 
maintained at 70 to 80 degrees F. After three days, half of the cut
tings in each lot were removed from the soil. The extent of 
callous formation was noted and the roots were counted and the 
length measured. The remaining 10 plants in each group were re-

~I ,_'·-··-) r···_r I I '· . :( ' \ t /!If ._.,-- (· ·1 .. ') 1-~ ~1. ,\ , , r-~l \) '~I 
/
,, '"-,/ \ : ·~ "_t~. _ If\ \ '·_ · ('"-'_.-· / 1-. ~., ' VJ I. • 

1
' '1!~ /\ "/ 11\ Vi '~r \' 1;~ 

\ l ~ I' __ ! ~- t_ If '\ j' ~'. 'lj l(/ (.' ,. ~· ~,, ~~ I : "' , 1, r , "'-)\ . , , J. \ ,, . 
Figure 28.-Root development on vine cuttings, 3 days after planting. Vines 

cut just below the node are shown at the top and those cut 
just above the node are at the bottom. 
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moved after 5 days and similar examinations were made. A photo· 
graph of the plants removed after 3 days is shown in Figure 28. 

The data on rooting are shown in Table 59. After 3 days, all 
of the "below node" cuttings showed a well defined callous over the 
cut end, but there was no callous at all on 3 of the ''above node'' 
cuttings and only a thin callous on the remaining 7. After 5 days, 
all of the ''below node'' cuttings showed callous growth about 1 
rom. thick. At that time, of the "above node" cuttings, 2 showed 
no callous, 5 had only slight callous growth, and 3 were well cal
loused. Furthermore, on the two uncalloused cuttings the peg-like 
internods at the base had begun to shrivel. 

Table 59.-Influence of Location of Cut upon the Rooting of Sweet Potato 
Vine Cuttings, Edisto Station, 1944 

Location 
of cut 

Roots per vine 
3 days after planting I 5 days after planting 

I Ave. I I Ave. 
---:------,-A=-=v,.::e;-. ~n'-=-o'---. + 1'-=-en'-"'g"'--'th mm. Ave. no. length mm. 

Below node ----------1 17.6 I 15.7 I 21.4 I 43.2 
Above n~o~dc=-e~--~-~-=-=--~-~-=-~'-~9~.2~~~----'-=-8=.3-~l-~11~·=2--~ ___ 2_4~.5:___ 

From these preliminary studies the location of the cut appears 
to affect callous formation and rooting of sweet potato vine cut
tings to a considerable degree. 

Yields of Sweet Potatoes from Different Types of Sprouts and 
Vine Cuttings.-Certain modifications of sprouts and vine cuttings 
were included in a randomized field test (four replicates of each 
treatment) in 1944. The experiment was located on Marlboro· sandy 
loam soil uniformly fertilized with 1000 pounds of 3-9-9 mixture per 
~ere. 'l'he experiment was set very late (July 13) in order to increase 
the chances for observing large differences in root development on 
sprouts and cuttings receiving the different treatments. This was 
a "pilot" test, designed to search fo-r "leads" for future work. 
The data, as shown in Table 60, represent only portions of the whole 
experiment, selected because of the significance of the results ob
tained. 

The yield from untreated sprouts was very low. 'fhis agrees 
with previous experimental work, which has shown that sprouts 
planted after June 15 result in unsatisfactory yields. However, 
sprouts with either one inch of the base removed, or with the base 
removed up to the first node', produced a much greater number of 
roots and a much larger yield than untreated sprouts. 

Yields from vine cuttings exceeded that from sprouts. The 
''below node'' location of the cut was superior to the ''above node" 
location, and, as anticipated, the 10-inch vine cuttings planted six 

tAbout 2¥., inches of the base was removed. This type of plant is 
comparable to and is referred to elsewhere in this report as a bed cutting. 



" 

Table 60.-Yields of Sweet Potatoes from Different Types of Sprouts and Vine Cuttings. I Edisto Station. 1944 - - -- -· 
Yield per acre Plant-

Type Approx. 
ing I Marketable bushels Culls bushels ' 

of length-in. Treatment depth- Number 
I I j [ I Total plant inches of roots No.1 No.2 Total Strings Cracks bushels 

Sprout_ _______ \ 10 None 6 I 34,800 I 27.3 27.9 55.2 58.2 18.0 131.4 Sprout_ _______ 10 1 in. base removed 6 I 47,850 I 63.6 52.0 115.6 79.5 28.2 223.3 
Sprout_ _______ 10 base removed to 1st node 4 57,450 I 98.7 52.8 151.5 81.6 19.8 253.1 Vine __________ 6 cut above node 4 I 49,050 i 89.7 48.3 138.0 87.6 3.6 229.2 Vine __________ 6 cut below node 4 

) 

64,950 I 129.6 57.0 186.6 103.8 0.3 290.7 Vine __________ 10 cut above node 6 69,450 I 105.0 68.1 173.1 
I 

105.6 
I 

19.2 297.9 Vine __________ l 10 cut below node 6 61,200 136.8 64.5 201.3 96.0 4.5 301.8 
!The E-24 strain of the Porto Rico sweet potato was used, all plants being obtained from the same lot of certified seed. The 

plants were set July 13. The plots were harvested Nov. 13. 
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inches deep surpassed six-inch cuttings planted four inches deep. 
Time of Planting Sprouts, Cut Sprouts, Bed Cuttings, and Field 

Cuttings.-This test was similar to the original time-of-planting 
test,as described in the opening paragraph of this section. Four 
replicates were used and the plots were randomized. The test was 
located on Marlboro sandy loam uniformly fertilized with 1000 
pounds of 3-9-9 per acre. The ferti lizer was applied and the beds 
were prepared the day before planting. The planting dates were 
approximately at semimonthly intervals, extending from mid-April 
until mid-July. Four types of sprouts and cuttings were employed 
as follows: (1) Sprouts without treatment; (2) sprouts with one 
inch of the base removed; (3) bed cuttings, the cuts being made 
just below the first nodes; and ( 4) field cuttings, the cuts being just 
below the nodes. Field cuttings with the cut location above the node 
were not included. The results are shown in Table 59. 

Very high yields were obtained from the early plantings and in 
most cases there " ·as a decline in yield with each succeeding plant
ing date. In early plantings, the cut sprouts and bed cuttings gave 
similar yields, and both of these groups generally outyielded un
treated sprouts, the production of which dropped shar ply after t he 
mid-May planting. Yields from the cut sprouts, bed cuttings, and 
field cuttings held up well for midseason planting elates, and with 
the exception of the mid-June planting, cut sprouts and bed cut
tings gave yields similar to those of field cuttings. 

The practical significance of the results from these cultural tests 
is clearly indicated and suggests certain practices which may be of 
value to growers. If a heated plantbed is employed, sprouts or cu t 
sprouts may be used to set a ''mother patch" during April and bed 
cuttings may be used for additional plantings until J une, when field 
cuttings from the "mother patch" become available. Sprouts should 
not be cut unless they are at least eight inches long so they will be 
large enough fo·r planting, after the base is removed. Bed cuttings 
should not be taken until they are at least 10 inches long. All small 
or weak plants, whether they be sprouts or bed cuttings, should be 
discarded. In taking bed or field cuttings, it is suggested that work
ers be trained to make the cut just below a node or "joint." After 
a little experience has bPen g~ined, this method becomes routine 
and no time is wasted. 

Studies of the Use of Boron with Sweet Potatoes 
(C. J. Nusbaum) 

Among the minor elements necessary for plant growth, boron 
has been given increased attention in recent years. Research has 
been directed mainly toward a deter mination of the boron r equir e
ments of certain crops and the role played by this element in plant 
nutrition. This work has stimulated the interest of growers and the 



Table 61.-Inftuence of Time of Planting of Sprouts, Cut Sprouts, Bed Cuttings, and Field Cuttings on the Yield 
of Sweet Potatoes, I Edisto Station. 1944 - ------- -~ - ---

Yield per acre 
Planting Type of 

Total I Marketable bushels I Culls bushels I 
date plant number I No. 2 I Jumbo I · Total 

of roots No.1 Total I Strings I Cracks bushels 
April 19 _________ Sprouts 57,850 II 290.3 I 60.3 I 0 I 350.6 47.9 

I 

38.5 437.0 
April 19 _________ 1Sprouts, cut 59,150 395.0 67.5 

I 
0 462.5 32.5 23.8 518.8 

April 19 ________ _1 Bed cuttings 60,750 I 387.7 53.4 5.9 447.0 33.3 21.5 501.8 May 2 __________ , Sprouts 65,400 261.1 79.3 2.8 343.2 63.0 13.7 419.9 May 2 ___________ Sprouts, cut 68,600 297.5 77.9 I 0 375.4 55.0 14.3 444.7 
May 2---------- · Bed cuttings 60,450 302.8 65.1 1.9 369.8 45.5 14.3 429.6 May 17 _________ , Sprouts 47,250 259.9 43.6 0 303.5 36.7 9.2 349.4 
May 17 --------- · Sprouts, cut 37,650 262.2 53.2 5.4 320.8 I 24.3 10.4 355.5 May 17 _________ , Bed cuttings 37,750 266.7 46.5 . 8.3 321.5 22.1 15.1 358.7 
~1ay 31 ________ _ , Sprouts 24,850 109.8 49.1 3.1 162.0 

I 
29.0 9.0 200.0 May 31 __________ S,!?routs, cut 26,050 144.8 59.7 0 204.5 30.8 10.5 I 245.8 May 31 _________ _ Bed cuttings 30,350 185.5 60.1 7.4 253.0 33.2 14.8 

I 
301.0 May 31 _________ _ Field cuttings 31,700 157.2 87.5 3.3 248.0 I 32.2 14.1 294.3 June 15 _________ . Sprouts 22,600 83.3 37.6 0 120.9 33.7 14.8 169.4 

June 15--------- · Sprouts, cut 23,100 104.1 38.8 0 142.9 31.6 

I 
20.3 

I 
194.8 

June 15---------· Bed cuttings 20,950 105.7 32.6 
I 

3.3 141.6 29.6 36.4 207.6 June 15 _________ _ Field cuttings 38,000 167.5 58.8 0 226.3 40.6 4.1 271.0 July !_ __________ Bed cuttings 63,650 131.2 44.2 
I 

0 175.4 86.6 I 0 262.0 July !_ __________ Field cuttings 66,400 125.3 41.5 0 166.8 87.5 3.2 257.5 
July 15 --- _ -Field cuttings 59,600 I 42.2 I 33.1 I 0 I 75.3 83.8 0 159.1 I 

1'l'he E-24 strain of the Porto Rico sweet potato wa3 used, all plants being obtained from the same lot of 
certified seed. The plots were harvested November 7, 
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fe1'tilizer ' industry and has resulted in a more general recognition 
of the economic importance of boron in fertilizer practice. 

In view of this interest, a comprehensive bo,ron test with sweet 
potatoes was begun in 1944. All possible combinations of 3 levels 
of lime (none, 1500 pounds, and 3000 pounds of dolomitic limestone 
broadcast per acre), 3 of potash (1000 pounds each of 3-9-0, 3-9-6, 
and 3-9-12 per acre) and 5 of boron (none, 5, 10, 20, and 30 pounds 
of borax per acre) were compared and various interactions analysed. 
'l'he Porto Rico swert potato was used and the experiment com
prised triplicate systematically arranged plots on a deep phase of 
infertile ~ orfolk sandy loam soil. Throughout the growing season, 
frequent examination of foliage was made in order to detect symp
toms ·of either injury or deficiency and vine growth "\vas measured 
twice. Just before harvest, leaf samples were taken for chemical 
analysis of boron content. 'l'hese determinations are not yet com
pleted. At harvest, the yields of the various grades of sweet potatoes 
hom each plot were recorded. These data have been summarized 
and statistical analysis is in progress. 'l'he sweet potatoes harvested 
from each plot are being kept separately in storage for further 
study. 

As the g:rowing sea.-on advanced, definite signs of injury were 
recognized on plants "·hich had received borax at the rate of 10 or 
mo1·e pounds per acre. 'l'his injUJ·y "·as characterized at first by a 
bronze discoloration o·f the leaf areas between the veins and later 
by burning of the leaf margins. The symptoms usually appeared on 
the older leaves about 4 or 5 'Y.eeks after planting. Tn severe cases, 
the affected le.aves were soon shed, leaving the stems near the crown 
of the plant exposed. Some of these naked stems showed evidence of 
slight sunburn. On injured plants, vine elongation was somewhat 
restricted although the tips of the vines appeared to he healthy. 
Injury symptoms reached their peak about 7 "·eeks after planting. 
Later on, ho"'eve1·, most injured plants sho"·ed evidence of recoven· 
and accelerated vine grO\I·th. Some plots, whicll received 10- ana 
20-pound applications of borax, showed seve1·c injury in August. 
Ho·wever, by harvest time, practically all signs of injury had dis
appeaJ·ed. None of the plants on plots receiving no borax or the 5 
pounds per acre showed any evidence of injury throughout the 
season. 

Leaf and vine symptoms believed to be associated with boron 
deficiency were not definitely detected until the latter part o·f 
August, when they appeared on some of the no-borax plots. By mid
October, however, the deficiency symptoms were quite pronounced 
on all of the no-borax plots and continued to be absent on plots sup
plied with borax. At first, terminal elongation of the vines was re
stricted and the internodrs became shortened; then the petioles be
came curled and twisted. In advanced cases, the gro1Ying: tips of the 

J 
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vines were stunted and distorted. Death of terminal buds and ces
sation o.f vine g-rowth were observed late in the season. In October, 
the boron-deficient plants generally showed a rapid decline in 

Figure 29.- Vine from boron-deficient plant (top) and normal plant (bot
tom). Note curled petioles and stunted, distored bud on plant 
suffering from boron deficiency. 
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growth. The older leaves became yellow in color and shed from the 
vines. Some of the foliage and vine symptoms are shown in Figure 
29. 

The highest yield was obtained from the application of 5 pounds 
of borax per acre. Yields from the plots receiving 5 pounds of borax· 
per acre ranged from 40 to 70 percent above the no-borax plots. 
As the amount was increased to 10, 20, and 30 pounds per acre, 
however, yields dropped sharply, the decrease being in proportion 
to the amount of borax applied . In general, yields from the 20- and 
30-pound applications were about the same or slightly lower than 
those from the no·-borax plots, and the yields from 10-pound applica
tions were intermediate between those from no-borax and 5 pounds 
per acre. A photograph showing the comparative yield of No. 1 
sweet potatoes from three adjacent borax plots in the lo·w-lime, 
high-potash series is shown in Figure 30. 

Figure 30.-The total yield of No. 1 sweet potatoes from three adjacent 
plots in the low-lime, high-potash series. Left, no borax; 
center, 5 pounds of borax per acre; right, 10 pounds of borax 
per acre. 

The following selected data (from the unlimed, hig11-potash 
plots) illustrate the general trend of the yields of marketable sweet 
potatoes receiving different amounts of borax: 

Marketable 
yield, bu. per Borax 

acre 
None 
5 lbs. 

10 lbs 
20 lbs. 

· 30 lbs. 

153 
235 
186 
159 
133 

---------------------------------------

1 



'l 

FIFTY-SEVENTH ANNUAL REPORT 149 

A few individual sweet potatoes, taken from plants with above
ground symptoms of boron deficiency, showed signs of internal 
breakdown. These internal, necrotic areas, as illustrated in Figure 
31, were brown in color and irregular in size and shape. Although 
this condition in sweet potatoes is believed to be associated with 
boron deficiency, this belief lacks complete confirmation. 

Figure 31.-Cross sections of sweet potatoes. At left, root taken from a 
plant showing severe boron deficiency symptoms on above
ground parts. At right, root from a plant well supplied with 
borax and showing no signs of boron deficiency. 

From one season's trial, two important conclusions ma~' be 
drawn, namely: (1) Sweet potatoes need a very small amount of 
bo1·on for satisfactory growth, and (2) the tolerance of the sweet 

'l potato to even a slight excess o·f boron is very low. However, little 
is known about the boron content of the soils upon which sweet
potatoes are grown in South Carolina. Undoubtedly, many soils con
tain a supply inadequate fo·r the needs of the sweet potato. Never
theless, caution must be exercised in the application of borax in 
order to avoid injury. A recommendation of 5 pounds of borax per 
acre seems justifiable. Theoretically, this amount is great enough 
to correct most cases of deficiency and is not great enough to intro
duce risk of injury. In order to insure even distribution of the borax 
it should be thoroughly mixed "·ith the complete fertilizer. Tf 1000 
pounds of fertilizer are used per acre, a mixture containing 10 
pounds of borax per ton would suffice. 
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PUBLICATIONS 
(A. B. Bryan) 

'l'he demand for the publications of the South Carolina Experi
ment Station continues strong and comes from a wide range of in
quirers, many of whom are interested in the practical application 
of the technical results of research work. Station publications dis
tributed during the fiscal year totaled about 38,767. 

Distribution of publications is through (a) a classified mailing 
list which now contains 12 subject matter classifications with a to-tal 
of about 6,000 addresses, (b) county farm agents and other agri- ! 
cultural leaders, (c) individual requests from South Carolina and 
other states and even from foreign countries. 

A thorough revision of the mailing list is planned and will be 
made during: the next fiscal year. 

Bulletins, Circulars, and Reports 
During the fiscal year ten new publications were issued as 

follows: 
Bulletin 347, Farmers' Respom:e to Production Goals. Allen D. 

Edwards and J. H. Stevenson. 
Bulletin 348, Inspection and Analysis of Commercial Fertilizer. 

H. J. Webb. 
Bulletin 349, Land Utilization and Agricultural Adjustment in :J 

Edgefield County, South Carolina. M. J. Peterson and G. H. Aull. 
Bulletin 350, Large Versus Small-Type 'l'urkeys. l\I. I. Darrow 

and C. L. Morgan. 
Bulletin 351, Peanut Production Possibilities in South Carolina. 

J. C. Downing, G. H. Aull, K V. Goodman, and M. J. Peterson. 
Circular 66, School Lunches in Two Rural Communities. Ada 

M. Moser. 
Circular 67, Adventures in Small-Scale Rural Enterprises in 

South Carolina. J. M. Stepp and Gil Rowland. 
Circular 68, A Brief Economic Survey of the AndeJ'son Trading 

Area. G. H. Aull, C. B. Fellers, and J. A. Mixon. 
Miscellaneous Publication, Questions and Answers on Enriched 

Corn lVleal, Flour, Bread, and Grits. 
Fifty-Sixth Annual Report of the South Carolina Experiment 

Station of Clemson Agricultural College for the year ended June 
30, 1943. 

Technical Contributions 
During the )rear 10 technical contributions to scientific publi

cations have been published by members of the Station staff, namely: 
No. 104, Photronic l\Iethod for Determining Potassium in Soils 

and Plants. By W. H. Garman. Soil Science, Vol. 56, ~ o. 2, August, 
1943. 

Xo. 106. The Comparative Effects of Continual and Rotational 
Systems of Grazing on The Caro-tene Content of Permanent Pasture 
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Herbage and of The Milk Produced Therefrom. By J. H. Mitchell 
and George H. Wise. Journal of Dairy Science, March, 1944, Vol. 
XXVII, :\To. 3. , · 

:\To. 107, An Unidentified ::\ut1·ient Required for Proper UUi
zation of Dl-Alpha-To"copherol by the Chicle By Homer Patrick and 
C. L. l\Iorgan. Science, ::\ o·vemb.er 1943, Vol. 98, ?\ o. 2550. 

:\To. 109, The Effect of Feeding Cottonseed Meal as the Only 
Concentl'ate on Several Properties of Milk, l. Fat, Total Solids and 
Ash Content. By P. G. Miller and G. H. Wise. Journ~l of Dairy 
Science, April, 1944, Yol. XXYU, ::\ o. 4. 

::\o. 110. The Effect of J;'eedinf,: Cottonseed Meal and the Only 
Concentmte on Several Properties of Milk, Jl. ?-Jitrogen Distribu
tion. By P. G. ~ f illet' and G. H. Wise. Journal of Dairy Science, 
April, 1944. Vol. XXVII, ::\o. 4. 

:\To . 111, The Effect of Feeding Cottonseed Meal as the Only 
Concentrate on Several Properties of Milk, ITT. pH, Rennet Coagula
tion, Heat Coagulation and Curd 'l'ension. B)' P. G. niiller and G. H. 
Wise. Journal of Dairy Science, April, 1944, Vol. XXVIT, Ko. 4. 

:\1 o. 112, 'I' he Effect of Feeding Cottonseed Meal as the Only 
Concentl'ate on Several Properties of :Milk, JV. Fat Constants. By 
P. G. Miller and G. H. Wise. Journal of Dairy Science, April, 1944, 
Vol. XXVII, ::\o. 4. 

No. 113, The Comparative Biological Value of Crystalline Ribo
flavin, Alfalfa Leaf Meal, and Lespedeza :Meals as Somces of Ribo
flavin for Chicks. By Homer Patrick and C. L. ~forgan. Poul1ry 
Science, March, 1944, Vol. XXIII, ?\o. 2. 

:\To. 114, The Role of Riboflavin in Turkey Poult ::\utrition. By 
Homer Patrick, l\1. I. Darrow, and C. L. n1organ. Poultry Science, 
March, 1944, Vol. XXIII, ~o. 2. 

?\o. 117, Xe-..v Aphodius from Texas Gopher Bunows. By 0. h 
Cartwright. Entomological News, Vol. LV, No. 5, May, 1944. 

Publicity Work 
During the fiscal year 40 news letters were distributed to the 

ne\\·spaper·s of the state dealing in var-ious "·ays with the Rxperi
ment Station and its work. 'l'hese included (a) information and in
struction matel"ial from research wo r·kers, (b) announcements of 
new publications and information regarding their contents, (c ) in
formation based on research work procured from radio talks made 
by memb 2rs of the Station staff over Radio Station \VAJM, Ander
son. In addition, many of the news letters p1·epared by extension 
workers presented facts and ideas based on research work of the 
Station, and mention of th ~ Station was made in many of these news 
letters. 

Feature articles based upon research results as shown in the 
Annual Report and ether publications have been distributed to 
various daily ne,Yspapers of the state and to several farm journals. 
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Thus through these news letters and feature articles the work 
of the Experiment Station as a whole has been g:iven general and 
fairly wide publicity. With further cooperation from members of 
the staff much more such publicity could be obtained. 

A source o.f news and feature material which has proved well 
worthwhile is that of the radio talks make by members of the Sta
tion staff over Station W AIM each week. 
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FINANCIAL STATEMENT 
THE SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

In Account With 

THE UNITED STATES APPROPRIATIONS UNDER THE HATCH, ADAMS, 
PURNELL AND BANKHEAD-JONES ACTS, 1943-1944 

FEDERAL FUNDS 

Cr Hatch 
To balance from appropriations for 

Adams Purnell 
Bankhead

Jones 

... 1942-1943 -------------------------$ 0.00 $ 0.00 $ 0.00 $ 0.00 

:;.- -. 

Receipts from the Treasurer of the United 
States, as per appropriations for the 
fiscal year ended June 30, 1944, under 
Acts of Congress approved March 2, 
1887 (Hatch Fund), March 16, 1906 
(Adams Fund) February 24, 1925 
(Purnell Fund), and June 29, 1935 
(Bankhead-Jones Fund) -----------$15,000.00 

Dr 

Personal services --------------------- _$11,253 76 
Travel expenses ----------------------- 152.03 
Transportation of things - - ------------ .67 
Communication service ---------------- 227.26 
Rents, etc. ---------------------------- 81.60 
Printing and binding ------------------ 1,110.11 
Other contractual services _____________ 130.65 
Supplies and materials ---------------- 1,510.71 
Equipment ---------------------------- 453.24 
Lands and structures ------------------
Contributions to retirement ___________ 79.97 

Totals _______________ -------------$15,000.00 

$15,000.00 

$12,457.63 
217.82 

5.20 
79.55 
73.85 

---·--
33.15 

960.55 
3fi4.94 
694.50 
122.81 

$15,000.00 

$60,000.00 $59,464.96 

$46,526.49 $41,908.82 
608.15 132.88 
454.10 101.45 
543.79 186.79 
979.32 381.76 

1,411.85 114.17 
642.60 252.89 

6,272.10 7,750.20 
2,178.81 2,867.57 
---·-- 5,602.20 
382.79 166.23 

$60,000.00 $59,464.96 

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 Experiment Station, for the 
fiscal year ended June 30, 1944; that we have found the same well kept and classified 
as above; and that the balances, receipts, and disbursements are as follows: 

Ba11khead-
Hatch Adams Purnell Jones Total All 
Fund Fund Fund Fund Funds 

Total Federal funds ------$15,000.00 $15,000.00 $60,000.00 $59,464.96 $149,464.96 
Unexpended balance 

brought forward 
from previous year ____ 0.00 0.00 0.00 0.00 0.00 

Receipts for the year from 
the Treasurer of the 
United States ________ 15,000.00 15,000.00 60,000.00 59,464.96 149,464.96 
Total Federal funds __ $15,000.00 $15,000.00 $60,000.00 $59,464.96 $149,464.96 

Disbursements for the year_$15,000.00 $15,000.00 $60,000.00 $59,464.96 $149,464.96 
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SUPPLEMENTARY STATEMENT, 1943-44 
FUNDS OF THE EXPERIMENT STATION OTHER THAN THOSE 

FROM FEDERAL SOURCES 

SOURCES OF FUNDS 

Balance from Receipts for 
previous year 1943-44 Totals 

State appropriations or allotments --------------$ 0.00 $165,000.00 165,000.00 
Sales ------------- ____ -------- ____ - -- ___ ---- ___ 52,085.90 270,108.20 322,194.10 

Totals ------------------------------------- 52,085.90 435,108.20 487,194.10 

CLASSIFICATION OF TOTAL EXPENDITURES FROM 
SUPPLEMENTARY FUNDS 

Personal services __________________ ____ ___________________ --- ---------$14 7,035.37 
Travel ---------------------------------------------------- ----------- 3,172.93 Transportation of things _____________________ -------------------- ____ _ 6,141.35 
Communication service ________________________________ ---------------- 1,833.23 
Rents and utility services --------------------------------------------- 6,100.66 
Printing and binding -------------------------------------------------- 711.98 
Other contractual services --------------------------------------------- 29,191.50 
Supplies and materials _____ -------- ____ ------- ________________________ 134,770.73 
Equipn1ent ------------------------------------------------------------ 26,444.27 
Lands and structures (contractual) ------------------------------------ 12,351.78 
Contributions to retirement ----------------------- ---- ----------------- 818.84 
Unexpended balance _______ ------ ____ ------------------------------- ___ 118,621.46 

Total -------------- -----------------------------------------------$487)94.10 

Proper vouchers for all the above di sbursements 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, March 16, 1906, February 
24, 1925, and June 29, 1935, and in accordance with the terms of said acts, respectively. 

A.ttest: S. W. EVANS, 
Custodian of the seal 

Signed: J. M. SMITH, State Auditor 
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