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Rupert Alonzo McGinty 

Rupert Alonzo McGinty, Vice-Director of the South Carolina 
Agricultural Experiment Station, died at his home in Clemson on 
February 28, 1951, after several months of declining health. 

In his passing southern agriculture has lost the services of one of 
the outstanding agricultural leaders in the southern region. His abilities 
have been widely recognized in the technical field of agricultural re
search. He made significant contributions in horticulture as a teacher, 
author, and plant breeder. Much of his time was devoted to consulta
tions with research workers and to the editing of technical contributions 
in the field of agriculture. The preparation of the annual reports of 
the South Carolina Agricultural Experiment Station was one of his 
major interests for a long period. 

Mr. McGinty was born on a farm in Chambers County, Alabama, 
on May 2, 1886. He received a B. S. degree from Alabama Polytechnic 
Institute in 1913, an A. M. degree from Washington University in 
1919, and received further graduate training at Cornell University. For 
14 years he served as a member of the horticultural staff of Colorado 
Agricultural College. 

In 1928 he came to Clemson as professor and head of the depart
ment of horticulture and, except for 2 years spent at Oklahoma Agri
cultural and Mechanical College, his service to this institution has been 
uninterrupted. During 1934-36 he served as Acting Dean of the School 
of Agriculture and Acting Director of the Experiment Station. In 1936 
he was made Vice-Director of the Experiment Station and was serving 
in that capacity at the time of his death. 

Mr. McGinty was particularly interested in the breeding of horti
cultural crops adapted to southern conditions and was tireless in his 
endeavor to expand plant breeding facilities in the South. Through his 
efforts and those of other leaders, the U. S. Regional Vegetable Breeding 
Laboratory was established near Charleston, South Carolina. 

One of his major research accomplishments, in collaboration with 
a colleague, was the development of the Clemson Spineless variety of 
okra. Clemson Spineless okra was introduced in 1938 and received a 
silver medal award in the 1939 All-American Selections of the American 
Seed Trade Association. Since that time it has become the most popular 
variety of okra in the South. 

In all his research activities Mr. McGinty showed remarkable 
ability for comprehending intricate research problems and making 
significant suggestions for their solution. He was always fair and 
sympathetic in his dealings with his associates; and they respected his 
judgment, admired his character, and appreciated his counsel. He was 
genuinely interested in the work being done by each member of the 
research staff. Results of much of the research reported in this volume 
are a tribute to his far-sighted vision and wise leadership. His long, 
capable, and unselfish service should be an inspiration to all those 
interested in advancing agriculture. 
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The 
Sixty-Third Annual Report 

of the 
SOUTH CAROLINA EXPERIMENT STATION 

INTRODUCTION 

The research activities of the South Carolina Agricultural Experi
ment Station have been reviewed and organized so as to make the 
maximum contribution to the National preparedness program. The 
industrial expansion necessary in the production of the products 
required in the preparedness program is drawing upon the agri
cultural workers. The rapid expansion of farm mechanization in the 
State is making it possible to operate our farms with less agricultural 
labor. In the past great emphasis has been placed upon returns per 
acre. In the immediate future it will be necessary to give relatively 
more consideration to efficiency and to returns from farm labor. 

The transition from muscle power to motor power on the farm 
has greatly increased the efficiency of farm labor. The use of farm 
power is the key to farm progress. There has probably been more 
progress and efficiency in agricultural production operations in the 
past 15 years than has occurred in the last 50 or perhaps 100 years. 
Increasing the farm power of the average farm worker from 1- and 
2-horse equipment to 20- and SO-horsepower farm tractors has greatly 
expanded the productive capacity of farm labor. With the available 
farm equipment it is possible for the farm worker to produce more 
crops than he can harvest. Since there is not sufficient suitable 
mechanical harvesting equipment to harvest a large percentage of 
our major crops, such as cotton, tobacco and sweet potatoes, it is 
very desirable that agricultural enterprises not requiring a large 
amount of harvest labor be included in our agricultural production 
program. 

Grassland farming, including pastures, other forage, and small 
grains, offers great opportunities in balancing our farm enterprises 
and in making more efficient use of the available farm equipment 
and of the supply of agricultural workers. Grassland farming could 
provide feed crops necessary in the expansion of livestock enterprises 
useful in a land-use program in the effective utilization and con
servation of our land resources. 

The southeastern forested area has surplus farm population, 
relatively small farms, relatively low native soil fertility, deficient 
farm equipment, and over-capitalization of farms. In contrast with 
these limitations there are many highly desirable characteristics of 
the region. The area has a favorable climate and desirable textures 
and structures of soils, which are very responsive to applications of 
lime and fertilizer and to good soil management practices. Our favor
able climate with desirable soil characteristics provides an excellent 
natural base for the expansion of grassland agricultural enterprises. 



12 SOUTH CAROLINA EXPERIMENT STATION 

AGRICULTURAL ECONOMIC~ AND RURAL SOCIOLOGY 

Marketing Farm Wondland Products 
(G. H. Aull and J. R. Parker) 

Results of a farm woodland products marketing survey recently 
completed in Fairfield County indicate some of the more desirable 
and advantageous practices for land owners to employ when selling 
woodland products. Data were obtained representing sales of saw
timber, pulpwood, veneer timber, and fence post timber. 

The price received for saw-timber stumpage averaged $13.90 per 
thousand board feet. It is interesting to note that 83 percent of the 
saw-timber sales bringing $10 or less per thousand were estimated by 
eye, while only 36 percent of the sales bringing as much as $15 per 
thousand were estimated by eye. Another fact brought out by the 
study is that owners who were approached by the buyer received an 
average of $12.15 per thousand board feet; whereas, owners who 
took the initiative and sought out the buyer received an average of 
$14.65. Likewise, owners who sold only after getting two or more 
bids received an average of $1.70 more per thousand board feet than 
did owners who sold on the basis of one bid only. 

The price received for pulpwood stumpage averaged $2.84 per 
standard cord. It was found that when the owner was the first to 
suggest a sale, the average price was $3.05 per cord; but when the 
buyer was the first to make the approach, the average price was only 
$2.19 per cord. Also, when the owner had only one bid made for his 
pulpwood timber, the average price was $2.14 per cord; whereas, on 
sales made after two or more bids the average price was $3.25. 

All of these facts indicate that owner-interest and active owner
participation are important elements in the sale of farm woodland 
products. 

Seasonality of Milk Supplies and Sales 

(J. F. Miles) 

Daily average fluid milk sales by months in the three principal 
South Carolina milk markets varied from about 12 percent above to 13 
percent below the daily average for the year. On the other hand, daily 
average of local fluid milk supplies in these same markets varied by 
months from about 36 percent above to 28 percent below the daily 
average for the year. These data are based on a detailed study of 
fluid milk supplies and sales during the year preceding that covered 
by this report. 

Considerable work is needed to maintain a more constant local 
milk supply throughout the year. Greater emphasis on record-keep
ing, breeding and freshening dates, and pasture improvement will 
materially aid in reaching this goal. 
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Local Milk Supplies and Requirements 
(J. F. Miles) 

l3 

In county-wide surveys of the Charleston, Columbia, and Green
ville milk markets covering the year ended in June, 1949, it was 
found that the local milk supply was far from adequate. Per capita 
milk consumption during the period was less than a half-pint daily 
in Charleston and Columbia and slightly over a half-pint daily in 
Greenville. The Bureau of Human Nutrition and Home Economics 
recommends only slightly less than one quart per day, and even 
more for pregnant and nursing mothers. 

Fluid milk imports from other states during the period were 
found to average 4,600 pounds daily in Charleston and 28,200 pounds 
daily in Greenville; whereas, Columbia had a small net surplus. Out
of-state purchases of condensed skim milk were reported at 1,587 
pounds daily in Charleston, 283 pounds daily in Columbia, and 985 
pounds daily in Greenville. For dry skim milk the daily imports were 
as follows: 118 pounds in Charleston, 51 pounds in Columbia, and 
10 pounds in Greenville. (One large distributor in Greenville did not 
provide a record of the purchase of condensed skim milk, dry skim 
milk or of 40-percent cream. Consequently, the Greenville record is 
!not complete.) 

With a per capita fluid milk consumption about one-fourth of 
what it should be, and with such large fluid and manufactured milk 
imports, it is obvious that the local milk supply for the three principal 
South Carolina milk markets is inadequate. 

Production and Cost of Selected Truck Crops 
(C. L. Crenshaw) 

Asparagus.-About 15 years ago asparagus was one of the leading 
truck crops in South Carolina. Since that time, this crop has declined 
in importance and seems to be on its way out in this state. 

The reasons for this drastic change are found in cost and return 
£gures for the two periods. Studies made by this station indicate 
that asparagus was produced in South Carolina at a cost of $57 per 
acre during the period 1929-32. The comparable £gure for 1949 was 
$106. Yields per acre averaged 47 crates in the earlier period and 32 
crates in 1949. Cost per crate increased from $1.22 in 1929-32 to 
$3.54 in 1949, representing a 190 percent increase. Prices received by 
farmers for asparagus meanwhile increased only 45 percent, or from 
$2.29 per crate in 1929-32 to $3.33 in 1949. Net returns per acre aver
aged $50.72 in the earlier period, but the farmers averaged a net 
loss of $6.47 per acre in 1949. 

Tomatoes.-Tomato acreage for fresh market in South Carolina 
has been erratic over the past 25 years, ranging from a low of 1,000 
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in 1928 to a peak of 9,000 in 1938. Total production was greatest in 
1937 and 1939 with 360,000 bushels and lowest in 1934 with only 
80,000 bushels. This crop has proved to be a profitable enterprise 
to many farmers, particularly in Orangeburg County. 

The major inputs used in the production of tomatoes in 1949 
averaged 129 man hours, 868 pounds of fertilizer, 3,150 plants, and 
129.5 crates per acre. Packing crates were the largest item of expense 
constituting 29.1 percent of the total cost. Yield per acre averaged 
129.5 bushels. Total cost per acre averaged $129.26, or approximately 
$1.00 per bushel. Gross sales amounted to $195.26, or $1.49 per 
bushel. This gave a net return of 49 cents per bushel, or $63.11 
per acre. 

Individual case studies reveal that one farmer who found a profit
able formula for producing tomatoes made a net return of $329.79 
per acre. Cost per acre averaged $170.21, and gross sales amounted 
to $500 per acre. This gave a net return of $1.31 per bushel. 

Three out of 18 farmers lost money producing tomatoes. The 
farmer that lost the most averaged 75 bushels per acre and received 
$1.25 per bushel. Cost per acre averaged $141.60, while gross sales 
amounted to only $93.75. This inflicted a net loss of $47.85 per acre 
upon the farmer. The loss was caused by low yield and low price. 

Cucumbers.-Cucumber production in South Carolina has fluc
tuated greatly for the past 25 years. The peak year was in 1930 
with 9,000 acres; the lowest year was in 1943 with 3,000 acres. There 
were 5,700 acres planted in 1949. Based upon an economic study of 
production costs and returns for the year 1949, the major inputs of 
all farms averaged 140.8 man hours, 19.1 mule hours, 810 pounds of 
fertilizer, and 83.3 containers per acre. Costs per acre averaged $96.94, 
while average value of sales was $117.14. This gave a net return 
of $20.20 per acre. 

Individual case studies reveal that the farm with the highest net 
return used 119.7 man hours, 40.4 mule hours, 700 pounds of fertilizer 
and 85.7 crates per acre. The farm with the lowest net return used 
102.7 man hours, 19.5 mule hours, 1,000 pounds of fertilizer, and 42 
crates per acre. Average total cost was approximately the same on 
both of these farms, yet one of them showed a net return of $152.42, 
while the other reported a net loss of $57.96. The major factors which 
entered into this difference were yield per acre and the price received 
in the market. 

Farmers' Mutual Fire Insurance Companies 

(C. R. Smith) 

There are nine farmers ' mutual fire insurance companies in South 
Carolina with more than $18,000,000 of insurance in force. This 
amount is represented by more than 11,000 policies held by about 
10,000 members. Each of the nine companies is cooperatively owned 
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and operated by farmer members who are the policy holders. The 
management of the affairs of the companies is vested in boards of 
directors elected by members, but the actual day-to-day management 
is delegated in most instances to a secretary. 

About 95 percent of the insurance written by farmers' mutuals in 
South Carolina is on farm property, chiefly farm buildings. All of 
the companies insure against fire and lightning. In addition, one 
company offers windstorm coverage and another offers extended cov
erage by special endorsement. Only two of the companies use classi
fied rates to correspond with the varying degrees of risk and loss on 
different types of property. 

The cost of insurance in farmers' mutual fire insurance companies 
in South Carolina averaged about 55 cents per $100 of insurance during 
the period 1943-47. This cost compares with 24 cents per $100 for 
similar companies throughout the United States. There are even 
lower rates among companies in the East North Central and West 
North Central States. 

The results of the study indicate that there are several ways in 
which the farm mutuals may increase their volume of business and 
improve their service to farmers. These plans include: (1) insuring a 
wider variety of property including livestock, farm machinery, and 
unprotected residences in towns and villages; (2) offering more ade
quate coverage on valuable properties by raising risk limits in some 
instances and by re-insuring the larger risks; (3) increasing coverage 
to include hazards, such as windstorm, hail, and other hazards which 
are included in standard extended coverage endorsements; (4) adopt
ing scientific rate classification plans; and (5) employing more vigorous 
soliciting of business among the better risks in the business territory. 

Improving and Expanding Market Information 

(W. H. Peterson and F. 0. Black) 

The passage by the Congress of the Research and Marketing Act 
and the subsequent creation by the South Carolina Legislature of the 
State Agricultural Marketing Commission (April 1948) made possible 
an enlarged program designed to improve and expand market infor
mation in this state. The project is cooperative with the Bureau of 
Agricultural Economics (Crop Reporting Service) and the Production 
and Marketing Administration. 

Two bulletins of a statistical nature have been printed and dis
tributed. The first contains current and historical information on 
acreage, production, and value of commercial vegetable crops in 
South Carolina, and the second provides a wealth of data on the 
livestock, dairy, and poultry situation, past and present. 

Currently a "peach tree census" is being made which will provide 
much needed data on varieties, ages, productivity, and marketing prob-
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lems and practices in connection with the important commercial 
peach industry in South Carolina. Data are being assembled on 
changes in cash receipts from farm marketings. These will reflect 
significant adjustments in the state's agriculture and will provide a 
sort of economic guidebook for South Carolina farmers. 

Another phase of this over-all study is concerned with factors 
affecting farm income. A preliminary draft of this study has been 
prepared and will be published as soon as funds are available. Along 
with this an analysis has been made of seasonal price changes of select
ed commodities. This analysis will be of inestimable value to farmers 
in deciding the most appropriate time to send their products to mar
ket. 

Marketing Facilities and Requirements1 

(C. R. Smith and B. J. Todd) 

The Blackville-Barnwell Area.-The Blackville-Barnwell area is 
one of the principal truck crop producing areas in South Carolina. 
About one-fifth of the total commercial vegetable acreage in the state 
is in this area, and one-fourth of the total farm income in Barnwell 
County is derived from sales of vegetable crops. Because of the eco
nomic importance of b·uck crops in the area, the South Carolina Ex
periment Station has made a study of available marketing facilities and 
of the need for new and additional facilities. 

Detailed information was obtained on kinds of truck crops pro
duced, concentration of production, total volume of production, vol
ume of production of individual growers, present marketing methods, 
and the adequacy of existing market facilities. Truck crop production, 
with the exception of watermelons, is concentrated in the Blackville
Barnwell area. Watermelon acreage is spread over several adjacent 
counties. The volume of production per farm is rather low as is indi
cated by the fact that watermelons averaged about 14 acres per farm, 
cantaloupes about 6 acres per farm, and cucumbers 3.7 acres per farm. 

Cucumbers are usually marketed on a field pack basis at the 
Blackville auction market or to itinerant buyers who set up grading 
and packing facilities on the local railroad platforms in the area. 
Over 60 percent of the growers reported that watermelons and canta· 
loupes are usually sold to truck-buyers at the field. 

Market facilities for truck crops in this area consist of railroad 
freight depots and a small auction shed at Blackville. In most in
stances the railroad platforms and sheds are inadequate as assembly 
facilities and are poorly located. With the increasing importance of 
motor . truck transportation these facilities have become oubnoded. 

1These studies were made in cooperation with and at the request of the State 
Marketing Commission. Cooperating also were the Bureau of Agricultural Economics 
and the Production and Marketing Administration. 
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The results of this study indicate that the volume of production 
is sufficient to support a concentration market for truck crops. Ac
cording to reports of the Bureau of Agricultural Economics, there were 
about 15,000 acres of commercial truck crops in Barnwell and Bam
berg Counties in 1949. It is believed that a centrally located concen
tration facility with modern grading and packing equipment would 
improve the competitive position of truck crop growers in the area 
and alleviate much of the congestion and inefficiency of the present 
marketing system. 

Horry County.-Horry County is the leading county in the state 
in the production of commercial sweet potatoes, and is second only to 
Charleston County in the production of commercial early Irish pota
toes. Flue-cured tobacco is the principal cash crop. However, in 
many instances truck crops are an important supplementary cash 
enterprise. It is estimated that income from truck crops has accounted 
for about 15 percent of the total farm income in the county in recent 
years. 

A random sample of growers was selected from a list obtained from 
the Production and Marketing Administration. Each grower in the 
sample was visited, and information was obtained on b'uck crop pro
duction and marketing practices. During the marketing season a visit 
was made to all markets in the county in order to observe handling 
practices and to determine the adequacy of available facilities. 

Based upon these studies, it is estimated that about 7 percent of 
the farms in Horry County produce Irish potatoes for market. These 
farms are scattered over the northwestern part of the county with 
concentration in the Loris, Gurley, and Aynor areas. Production· was 
around 160,000 bushels in 1950. At present most sales are made to 
local buyers who set up grading equipment on railroad platforms or 
in other type buildings. There are no washing or drying facilities 
in the county, but there is a modern washing and drying machine 
at Tabor City, just across the state line in North Carolina. About a 
fourth of the Horry County growers were marketing their potatoes at 
Tabor City. 

About 80 percent of the growers in the county were producing 
potatoes of the Irish Cobbler variety in 1950, and about 75 percent of 
the production from the county was marketed unwashed. Figures on 
terminal market prices indicate clearly that the Cobbler variety is 
discriminated against on Eastern Terminal markets. There is also 
discrimination between washed and unwashed potatoes. Price differ~ 
entials between the Cobbler and Sebago ranged from 25 cents to $1.50 
per bag during June 1950. The differential between washed and 
unwashed Cobblers ranged from about 10 to 50 cents per bag. In most 
instances the differential was more than sufficient to cover the addi
tional cost of washing and drying the potatoes. 
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It is apparent that Horry County needs washing and drying 
facilities for potatoes and that new and improved varieties would be 
profitable. The volume of production is ample to support a washing 
and drying facility. 

Facilities for curing and storing sweet potatoes appear to be 
ample for current needs, although they may not be as desirable as 
facilities designed especially for curing and storing. Increased pro
duction and decreased marketing of green potatoes may change the 
present situation. 

A detailed report on the results of these studies has been presented 
to the State Marketing Commission. 

AGRICULTURAL ENGINEERING 

Mulch System of Producing Cern 

(G. B. Nutt and 0. W. Beale) 

Mulch from plant residues has proved very effective in reducing 
soil and moisture losses to negligible quantities. Since 1942 experi
ments have been conducted at Clemson to determine practical ways 
of utilizing plant residues as a mulch during the growing season of 
cotton, corn, and small grain. In the most comprehensive test, 1/ 15-
acre plots were established on an 8 percent slope of Cecil sandy loam 
soil where corn was grown continuously during the 8-year period, fol
lowed each fall by a cover crop of vetch and rye. During this period, 
the cover crop was handled in different ways and the effect of these 
methods of tillage on runoff, erosion, yield, and the physical and 
chemical properties of the soil was determined. The test also included 
crimson clover as a cover crop with the same cultural methods as those 
used with vetch and rye. However, runoff and erosion measurements 
were not made in this test. 

Tables 1, 2, and 3 show the effects of the tillage methods on 
runoff, erosion, and the nitrogen and organic matter contents of the 
soil. Yields have not been significantly different between cover crop 
treatments. However, mulch has not depressed the yields, and the 
cumulative effects of the mulch should ultimately result in increased 
yields. 

The soil is most susceptible to erosion during the growing season 
of r.orn as table 2 indicates. From the check plots where no cover 
crops were· grown and the soil was plowed and harrowed in the con
ventional way, 96.9 percent of the annual erosion occurred during 
summer storms. For example, 6208 pounds of soil per acre was 
lost during three summer storms totaling 4.32 inches of rainfall. This 
accounted for 60 percent of the total soil loss in 1950. By comparison, 
only 310 pounds of soil per acre was eroded from a mulch treatment 
during the growing season. This is approximately 5 percent of the 
amount lost from the check plots. · 

Tabl 

ulch: D: 
middlt 

ean Till! 
ulch: Dis 
1eck: Di~ 

ulch: Di~ 
middl~ 

ean Till~ 
ulch: Di~ 
teck: Di~ 

tble 3.-1 

11lch: Di 
middle 

ean Tille 
1lch: DiJ 
•eck: Dis 

row 
ture 
for 1 

oper 

mull 



,.., 

SIXTY-THIRD ANNUAL REPORT 19 

Table I.-Average Yields, Runoff, and Erosion During the Growing Seasons 1943-50 

Com 
Pre-Planting Preceding Runoff Soil loss yields 

tillage treatment cover crop (Percent) (Lbs. Ber (Bu. per 
acre acre) 

Mulch: Disk harrow and modified l 
middlebuster ----- - ------------- - -- votoh md ryo I 3.13 412 52 

Clean Tilled : Disk harrow and disk plow __ vetch and rye 10.69 2427 51 
Mulch: Disk harrow and springtooth tiller__ vetch and rye 5.18 1170 52 
~Check: Disk harrow and disk plow ____ ____ none 27.59 5930 48 

Table 2.-Runoff and Erosion from Different Tillage Methods in 1950 

Soil loss-
corn 

Pre-Planting Preceding Runoff Soil loss growing 
tillage treatment cover crop (Percent) (Lbs. ser season 

acre (Lbs. ser 
acre 

Mulch: Disk harrow and modified 
middlebuster --------- -- ------ ----- vetch and rye 0.39 508 310 

Clean Tilled: Disk harrow and disk plow __ vetch and rye 3.78 3026 2659 
Mulch: Disk harrow and springtooth tiller_ _ vetch and rye 0.84 726 415 
i.heck: Disk harrow and disk plow __ __ __ _ none 12.94 10,405 10,081 

Table 3.-Changes in the Organic Matter and Nitrogen Content of Soil for Different Tillage 
Treatments 

Organic matter Total nitrogen 
Pre-Planting Preceding content of soil content of soil 

tillage treatment cover crop 
1942 1 1949 1942 1 1949 

(Percent) (Percent) (Percent) (Percent) 

Mulch: Disk harrow and modified 
middlebuster --- --------- -- ----- vetch and rye 1.34 1.73 .042 .055 

Clean Tilled: Disk harrow and disk plow vetch and rye 1.10 1.55 .036 .049 
Mulch: Disk harrow and springtooth tiller vetch and rye 1.27 2.05 .043 .067 
Check: Disk harrow and disk plow ____ none 1.24 1.11 .039 .034 

Adaptability and Develo·pment of Tillage Machinery 

The practice of turning under vegetation preparatory to planting 
row crops is firmly established in the minds of farmers and manufac
turers of machinery. Consequently, the development of a technique 
for utilizing plant residue as mulch involved a new concept of tillage 
operations. 

The testing and development of machinery suitable for use in a 
mulch system of farming is a principal objective of the experiment. 
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A wide range of mulch tillage tools has been developed by manufac
turers in recent years. The most prevalent type consists of wide, flat 
sub-surface sweeps which have not proved satisfactory in the hard 
rocky soils of the Piedmont. Combination implements designed to 
prepare the seedbed and to plant in one operation have not proved 
satisfactory in the difficult soil conditions of this area. 

The following combination of equipment and technique is the 
most satisfactory means of producing corn by the mulch method 
evolved from the experiment. 

Pre-planting operations consist of disking the cover crop with a 
heavy duty tandem disk harrow; scalloped disks are desirable. About 
2 weeks later, a spring tooth tiller is operated to a depth of 5 or 6 
inches to loosen the soil. Immediately after the latter operation, 
planting is done with a conventional planter rigged to open a deep fur
row, apply fertilizer, and plant in one operation. A pull-type rotary 
hoe is used for the first cultivation when the corn is very small. The 
second and third cultivations are accomplished with standard high 
speed sweeps, staggered to reduce clogging, and set flat to leave a high 
percentage of vegetation on the surface. Ordinarily the corn is laid
by after two or three cultivations. 

Irrigation Experiments With Hybrid Field Corn 

(W. P. Law and 0. W. Beale) 

The corn irrigation experiment begun in 1946 was revised in 
1950 to determine ways in which the amount of water applied by 
irrigation could be reduced without an accompanying reduction in 
yield. The irrigation treatments in 1950 were: 

M1-Irrigated throughout the growing season when one-half 
of the available water had been exhausted at the 8-inch 
depth. 

M2-Irrigated throughout the growing season when the corn 
showed need for moisture by curling before 10:00 A. M. 

M3-Irrigated only after tasseling when one-half of the avail
able water had been exhausted at the 8-inch depth. 

MO-Not irrigated. 

Gypsum electrical resistance blocks were used to determine soil 
moisture conditions. Water was applied to 40 by 80 foot plots with 
two-part circle sprinklers per plot. The rate of application was ap
proximately 0.4 inch per hour, the infilb·ation rate of the soil. 

Fertilizer was applied in a split plot design. The F1 b·eatment 
received 600 pounds of 4-12-12 fertilizer per acre at planting and 145 
pounds of elemental nib·ogen at the last cultivation, and the F2 treat
ment received 1900 pounds of 4-12-12 fertilizer per acre at planting 

' 
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and 290 pounds of elemental nitrogen as side dressing. The plot area 
had been heavily fertilized for the four previous years. The higher 
fertilization rate was used to minimize as much as possible the differ
ences in fertility existing in the plots and to determine yields under 
conditions of abundant fertilizer and moisture. There was a cover 
crop of rye and crimson clover preceding the 1950 planting. 

The corn was planted thickly in rows 42 inches apart and 
thinned. Stands for plots varied from 9,000 to 20,000 plants per 
acre, and the average stand was 14,600 plants per acre. 

Figure 1 shows the relation of plant population to average yields 
for the several treatments, and table 4 gives the yields from the low 
fertilizer treatment, which are substantially the same as those for 
the high fertilizer treatment. Apparently the lower rate of fertiliza
tion plus nutrients present in the soil provided all the fertility the corn 
could utilize. The season was unusually favorable for corn produc
tion and a good yield was produced on the unirrigated plots. How
ever, the application of additional water resulted in increased yields. 
Yields from the irrigated corn increased with increases in stand up 
to 18,000 plants per acre, while yields from the unirrigated plots 
declined rapidly for stands over 15,000 plants per acre. 

Table 5 shows lodging and ear rot by varieties and treatments. 
More lodging occurred on the unirrigated plots in 1950, while in 1949 
more occurred on the irrigated plots. Lodging among varieties 
was · variable; Dixie 18 and Coastal 811 lodging about half as much 
as the other varieties. 

. 126. 

0 
J 

______ M2 

_.-·-·' -=~"'=~"-'-;:c .-~ce--.-···~.c··~~ 
-- __ MO 

~ 

F!-
; , ... ~~--~--~~~--~~~--~--~~ 

8000 

POPULATION - PLANTS PER ACRE 

FIGURE I. RELATION OF YIELDS TO PLANT POPULATION FOR FOUR MOISTURE LEVELS. 

::; ... , -- . - -
... 0 • 

: E ~ 
2 0 - ~ 0 o - w 

~ a ~ 
- I 

"' ~ X 
u z 

MAY JUNE 

il 
-- 3 --

JULY AUGUST SEPTEMBER 

FIGURE 2 RAINFALL AND IRRIGATIONS FOR CORN IRRIGATION EXPERIMENT . 



22 SOUTH CAROLINA EXPERIMENT STATION 

Table 4.-Com Yields in Bushels per Acre for the Lower Fertilizer Rate at the 
Various Moisture Levels 

Variety 

Funk G-7l4A -------------------Dixie 17 -----------------------Dixie 18 -----------------------NC 27 -------------------------Coastal 811 --------------------
Average ------------------------1 
Increase over MO ----------------

M1 
142 
162 
141 
178 
162 
157 
22 

Bushels per acrel 

M2 
148 
169 
149 
153 
141 
152 

17 

M3 
134 
138 
141 
163 
135 
142 

7 

MO 
125 
152 
128 
148 
123 
135 

lActual yield based on 15 percent moisture content. Not adjusted for stand 
differences. Average stands for all varieties and treatments were uniform. 

Table 5.-Lodging and Ear Rot for the Lower Fertilizer Rate at the Various 
Moisture Levels 

Variety I 
Percent of stalks lodged I Percent of ears rotten 

M1 I M2 I M3 I MO Ml I M2 I M3 I MO 
I I I I I I 

Funk G-7l4A --- 50 62 60 52 0.5 0.6 1.6 l.l 
Dixie 17 ------- 40 45 48 52 1.2 2.8 1.7 1.4 
Dixie 18 ------- 16 25 22 22 0.8 0.8 0.6 0.6 NC 27 _________ 45 50 49 57 0.5 0.9 1.2 0.3 
Coastal 811 _____ 21 29 20 29 0.9 1.4 2.7 1.6 
Average --------1 34 I 43 I 40 I 43 0.8 1.3 I 1.6 l.O 

Table 6.-Returns from Irrigating Field Com, 1946-1950 

Increase in 
Water yield on Estimated Net return 

added by irrigated Value of cost of from 
Year irrigation plots increase! irrigation2 irrigationS 

(Inches) (Bu. per (Per acre) (Per acre) (Per acre) 
acre) 

I 
$ 35.20 ! 1946 ---------- 3.0 22 $ 11.00 $ 22.00 

1947 ---------- 5.3 88 175.12 15.60 150.72 
1948 ---------- 4.0 4 5.80 13.00 

II 
-6.80 

1949 ---------- 6.5 
I 

20 
I 

26.00 18.00 6.00 
1950 (M1) ----- 4.8 22 35.20 14.60 18.40 
Average -------1 4.0 30 $ 53.86 $ 14.45 $ 38.06 

lBased on South Carolina Market price at time of harvest. 
2Based on estimated depreciation and interest of $5.00 per acre annually 

(two-crop system) and a labor and fuel cost of $2.00 per acre-inch of water ap
plied. Actual costs may vary either way from these figures, depending upon 
location of water source and other factors. 

3Mter allowance of $0.10 per bushel for harvesting yield-increase. 
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The rainfall and irrigations are shown graphically in figure 2. 
During the growing season there were three periods during which 
rainfall was considered inadequate-May 4-24, June 9-30, and August 
6-31. The M2 plots received a 1.3-inch irrigation during the middle 
period when the plants appeared to be wilting at 10:00 A.M. These 
plots produced 17 bushels per acre more corn than the unirrigated 
plots. The M3 plots received a 1.3-inch irrigation during the latter 
period when 50 percent of the available moisture was exhausted at 
the 8-inch depth. These plots produced only 7 bushels per acre more 
than the unirrigated plots. The M1 plots received a total of 4.8 
inches of water in four irrigations and yielded 22 bushels per acre 
more than the unirrigated plots. The total rainfall during the growing 
season was 22.8 inches. 

Corn yields under heavy fertilization have been increased an 
average of 30 bushels per acre annually by irrigation during the past 
5 years. The maximum increase was 88 bushels per acre in 1947, when 
the total rainfall for July and August was about 2 inches. A pro
duction cost analysis covering the 5-year period is shown in table 6. 
Irrigation of hybrid field corn has been profitable for 4 out of the 
5 years. These results were all obtained at Clemson, and net returns 
from irrigation would probably be greater in other parts of the state 
where droughts are more frequent or on soils of lower water holding 
capacity . 

Fo-rage Crop Irrigation 

(W. P. Law and 0. W. Beale) 

Tests for studying the effect of irrigation on yields and quality 
of alfalfa hay and moisture requirements of alfalfa were begun in 
1947. These tests were redesigned in 1949 to include also tall fescue, 
a mixture of fescue and ladino clover, and a mixture of ladino clover, 
Dallis grass, and Kobe lespedeza. Irrigation treatments during 1950 
were: 

M1-Irrigated when 75 percent of the available water at the 
6-inch depth had been exhausted. 

M2-Irrigated when 75 percent of the available water at the 
18-inch depth had been exhausted. 

MO-Not irrigated. 

Soil moisture measurements were made by converting electrical 
resistances of gypsum block units to percentages of available water 
in the soil. The plots, arranged in blocks with the four crops rep
resented in each block, were irrigated with small rotating sprinklers 
operated at a pressure of about 15 pounds per square inch. 

All plots were planted in the fall of 1949 and the first irrigation 
was made in the spring of 1950. The soil had been limed 2 years 
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previously, and 700 pounds of 4-10-6 fertilizer per acre was applied 
at planting. During the summer additional fertilizer applications 
were: 300 pounds of muriate of potash per acre on the alfalfa and 
150 pounds on the other crops, and maintenance applications of 
nitrate of soda on the fescue and fescue-ladino plots. 

Cuttings were made when the irrigated plots appeared to have 
reached maximum growth. The yields for each cutting are given in 
table 7. Table 8 shows the amount of rainfall and the irrigations for 
each period of growth. 

Within about 6 days after the soil moisture was at field capacity, 
75 percent of the available water was exhausted at the 6-inch depth. 
In four to six more days, 75 percent was used at the 18-inch depth. 
The M1 plots received a total of five irrigations averaging 1.2 inches 

Table 7.-Forage Crop Yields from Irrigation Test, 1950 

I 
t~~~~~,~~t I Yield in tons per acre 

June 13 I July 18 I Aug. 25 I Nov. 21 I Total 
C rop 

Alfalfa --------- M1 ~ .75 

I 
.97 II .46 

I --

I 
2.181 

Alfalfa --- ------ M2 · .63 .90 .34 -- 1.871 
Alfalfa - - ------ MO .48 1.03 I .31 -- 1.821 

Ladino clover2 -- M1 .89 .84 .49 .33 2.55 
Ladino clover2 -- M2 1.02 .69 

I 
.53 .52 2.76 

Ladino clover2 -- MO .51 .50 .31 .20 1.52 

F escue --------- M1 1.34 .55 -- -- 1.89 
Fescue --------- M2 1.35 .55 -- - - 1.90 
Fescue --- ------ MO .72 .54 - - - - 1.26 

Fescue-Ladino --- M1 1.23 .80 .64 .54 3.21 
Fescue-Ladino --- M2 

I 
1.09 .67 

I 
.46 .53 2.75 

Fescue-Ladino --- MO .71 .57 .26 .42 1.96 

I 
Percent 
incre ase 
ove r not 

1 irrigated 

20 
3 

--

68 
82 
--

50 
51 
--

64 
40 
- -

1An early cutting of alfalfa was made before irrigations were made. Yields 
for this cutting were 0.79, 0.81, and 0.67 tons per acre. 

2The Kobe lespedeza was killed by cold, and the Dallis grass seed did not 
germinate. 

Table B.-Rainfall and Irrigation of Forage Crops, 1950 

Growing period 

~1ay 16-June 13 ________ ______ _______ _ 
June 13-July 18 __ ____________ __ _____ _ 
July 18-Aug. 25 ____ __ __ ___ __ ___ ___ __ _ 
Aug. 25-Nov. 21 ----------- -------- - -

I 

Rainfall 
in inches 

6.6 
5.6 
4.1 
9.9 

26.2 

Irrigation in inches 

M1 M2 

1.81 
1.0 
1.2 
1.8 
5.8 

1.8 
2.0 
1.0 
2.0 
6.8 Total --------- - ---- - - - - ------------1 

--~--------~--------
1Two applications of 1.0 inch and 0.8 inch. 
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each, and the M2 plots four irrigations averaging 1.7 inches. The M2 
plots received the heavier irrigations because of the greater extent of 
drying permitted before irrigation. 

The response to irrigation was greatest before the cutting of 
June 13. Later in the summer, insect and disease damage was severe 
on all of the forage crops, but was more serious on the irrigated plots. 
Alfalfa, especially under irrigation, suffered mqre from insect and 
disease damage and grass competition than the other crops in the test. 

Sweet Potato Machinery Research 

(J. K. Park, M. R. Powers, G. B. Nutt) 

The fifty-ninth annual report of the South Carolina Experiment 
Station described machinery for preparing land, building beds, and 
planting. This discussion covers results and developments since the 
fifty-ninth report. 

Planting 

No one has yet developed a completely automatic transplanter, 
and it appears unlikely that such a machine will be developed. There
fore, transplanting remains a labor-consuming job even though present 
transplanters are much more efficient than planting with sticks. The 
disc-type planter, developed in 1946 and 1947 and described in the 
fifty-ninth annual report, is still considered to be one of the best tools 
for transplanting. 

In 1948 and 1949 attempts were made to obtain satisfactory 
yields with seed pieces, using an assisted feed-type Irish potato planter. 
Different varieties and various cultural techniques including hormone
treated seed pieces were tried, but none were successful. Since the 
yield from seed-piece plots was in no case more than one-half the 
yield from the check plot, this work was discontinued. 

Cultivating 

Even under ideal conditions it is not possible to build and main
tain beds which are absolutely uniform in height and cross section. 
For this reason, standard tractor cultivating equipment, even when 
modified for the high beds, is not generally flexible enough to do a 
satisfactory cultivating job. Therefore, in 1948, a "floating sweep" was 
developed to cultivate the top of the bed, one such sweep being 
used on each side of the plant. The entire cultivating arrangement, 
including the floating sweeps and two sets of disc hillers which cul
tivate the sides and maintain the bed shape, is shown in figures 3 
and 4. The floating sweeps, guided by a slide, cultivated to a uniform 
depth regardless of changes in bed height; therefore, they do not cut 
roots or skip low spots as do rigid sweeps. They work effectively and 
should have application in other crops. 
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Figure 3.-Floating sweep. 

Figure 4.-Cultivating with floating sweeps. (Set of discs behind rear 
wheels not visible.) 
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Root Distribution 

Development of diggers requires a knowledge of underground 
distribution of the potatoes. To obtain specific information about the 
underground distribution of potatoes, a survey was made in 1948 at 
harvest time. This survey consisted of digging by hand 200 indi
vidual hills of sweet potatoes in fields scattered over the state and 
plotting the location of individual potatoes projected on a plane 
perpendicular to the row (See figures 5 and 6). Generally, five or 
ten hills were dug from a field. Results of this study clearly showed 
that root distribution was highly variable between fields and even 
between different areas in the same field. This fact is illustrated by 
·figures 5 and 6. Figure 5 shows five random hills from a field near 
Clemson planted early in the season. Figure 6 shows five random 
hills from a later planting in the same field. Poor distribution in the 
field represented by figure 6, of course, caused extensive damage at 
digging time. Poor distribution was seen to be a serious problem. 
Analysis of the data from the survey indicated that a 14-inch plow 
running 11 inches deep would cut or miss entirely over 20 percent 
of the potatoes in the state. Poorly grouped potatoes are not only 
difficult to dig, but are also of inferior shape and quality. 

In 1949, studies were initiated to determine, if possible, what 
factors influence root distribution. These studies included compari-

,./'. 

' :.L ~ ..... 

Figure 5.-Five random hills from field at Clemson. (Note close grouping.) 
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Figure 6.-Five random hills from later planting in same field. (Note 
poor grouping and number of potatoes that would be damaged ..,, 
by 14-inch plow.) 

sons of different varieties as well as all cultural techniques which 
might be of importance. Instead of digging individual hills by hand, 
a method of statistical analysis is used to determine distribution by 
plowing out a definite width furrow on each side of the bed. The 
studies have been carried on for 2 years and although they are not 
yet completed, the data thus far indicate that root distribution is 
affected by variety, time of planting, type of plant material used, and 
possibly by cultural practices. Without question, weather conditions 
have an influence. 

Harvesting 

Every available type of machine for harvesting sweet potatoes has 
been tried. Several experimental machines have been built and tested. 
Nothing yet has been developed that will put all the potatoes on 
top of the ground without bruising. 

An experimental rod-type digger, developed in cooperation with 
the Edisto Branch Station, is the most satisfactory of all machines 
tried. This digger, shown in figure 7, has been used for two seasons 
and appears to be worthwhile under practically all conditions. In an 
average field, it exposes at least 15 percent more potatoes than do 
the moldboard plows and middle-busters normally used, and does not 
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Figure 7.-Experirnental rod-type sweet potato digger. 

bruise or damage an appreciable number. Numerous tests at the 
Edisto Station with the rod-type digger have shown that exposure 
averages 90 to 95 percent. It is estimated that time saved in picking 
up, plus the extra potatoes harvested, makes this digger worth $20 
per acre to the grower. Tentative arrangements are being made for 
its manufacture. 

Principles of operation of the digger are evident from figure 7. 
A modified middle-buster is used to plow up the bed which falls on 
an arrangement of rods sliding on the ground. The upturned ends 
of the rods bring the buried potatoes to the surface by a sifting action. 
Preceding the plow are a vine cutter and two vine removal discs. 
The vine cutter is spring-loaded and under initial tension so that a 
nearly uniform pressure is maintained for cutting. Two mower blade 
teeth, spaced about 5 inches apart, cut the vines on each side of the 
crown. The vine removal discs pivot on a horizontal bearing and 
are spring-loaded so that they maintain a fairly uniform pressure. 
They move vines just far enough to prevent tangling on the rods. 
The rods also are pivoted so they can move up and down. Particularly 
after the field has been frosted, some trouble is encountered from vines 
becoming entangled around the plow beam and under severe con
ditions it is necessary occasionally to remove these. Further design 
improvements may eliminate this trouble. The digger appears to be 
a considerable improvement over equipment now used. 
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HOME ECONOMICS 

Nutritive Value of Farm Family Diets in the Late Winter 
and Early Spring 

(Ada M. Moser and Elizabeth S. Watson) 

During February, March, and April, 1948, a group of 149 farm 
families in Florence, Horry, Marion, and Williamsburg Counties kept 
records for a 7-day period of the quantities of all foods used in their 
households, the quantities which were home produced, and the cost 
of purchased foods. 1 The sample consisted of white and Negro fam
ilies having one or more children 2 to 18 years of age and represented 
race and tenure groups in approximately the proportions present in 
the farm population of the tobacco farming section of the state. 

Calculations of the nutritive values of these family diets indicate 
the dietary essentials which were likely to be well supplied and those 
most often below the levels recommended for good nutrition. 

Food energy (calories), protein, iron, thiamine, and niacin were, 
in general, supplied in amounts which fully met, or fell not far below, 
the allowances recommended by the National Research Council for 
these essentials; 78 percent fully met the allowance for calories, 70 
percent for protein, 94 percent for iron, 99 percent for thiamine, and 
93 percent for niacin. The large supply of farm-produced meats at 
the season when records were kept and the consumption of enriched 
flour, meal, and other grain products seem to be largely responsible 
for the generally satisfactory level of food energy, protein, iron, 
thiamine, and niacin. 

In respect to the four other nutrients calculated the picture was 
not so favorable. Calcium, Vitamin A value, riboflavin, and ascorbic 
acid (often called Vitamin C) were frequently present at levels con
siderably below those usually recommended. Table 9 shows how the 
78 white and 71 Negro families fare in respect to these nutrients. 

It is evident that the diets of Negro families were particularly 
apt to have very low contents of calcium, Vitamin A value, and as
cOI·bic acid. They had, in general, the same faults as did the diets 
of low income families. Only 14 of the 71 Negro families were 
owners; the others were cash or share tenants or sharecroppers. 
Negro families spent an average of $8.50 for the week's food and 
used home-produced foods having an average farm value of $6.16; 
white families spent $9.40 and had home-produced foods worth $9.04. 

1 Based on information obtained in South Carolina in connection with the regional 
cooperative project, "Family Food Consumption in the Southern Region in Cer
tain Types of Farming Areas," with funds available under the Research and 
Marketing Act. Cooperators include five other state experiment stations and the 
Bureau of Human Nutrition and Home Economics of the U. S. Department of 
Agriculture. 
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Table 9.-The Percentage of Farm Family Weekly Diets Which Provided the 
Specified Proportions of the N.R.C. Recommended Allowances for 
Calcium, Vitamin A Value, Riboflavin, and Ascorbic Acid, February
April, 1948, Tobacco Farming Area of South Carolinal 

More than Two-thirds, 
One-third one-third, but less Entire 

Race or less but less than than the allowance 
(Percent) two-thirds allowance (Percent) 

(Percent) (Percent) 

Calcium 
All families 

--------- --~ 
10.1 

I 
29.5 

I 
28.9 

I 
31.5 

White 1.3 17.9 33.3 47.5 
Negro -----------1 19.7 42.3 23.9 14.1 

Vitamin A value 

All fW~H:s: -----------1 20.1 

I 
15.4 

I 
15.4 

I 
49.1 

6.4 20.5 15.4 57.7 
Negro ----------- 35.2 9.9 15.5 39.4 

Riboflavin 
All families: I 1.3 

I 
17.5 

I 
28.9 

I 
52.3 

White -----------1 0.0 2.6 24.4 73.0 
Negro ----------- 2.8 33.8 33.8 29.6 

Ascorbic acid 

All families: I 20.1 

I 
21.5 

I 
28.2 

I 
30.2 

White ----------- 7.7 21.8 30.8 39.7 
Negro ----------- 33.8 21.1 25.4 19.7 

1 The source of nutritive allowances used in this analysis was "Recommended 
Dietary Allowances, Revised 1948" (National Research Council Reprint and Cir
cular Series No. 129). In respect to the nutrients shown in this table the allow
ances recommended for the physically active man were: calcium, 1.0 gram; 
Vitamin A value, 5000 International Units; riboflavin, 1.8 milligrams; ascorbic 
acid, 75 milligrams. In calculating family needs the allowances for persons of 
differing age, sex, and physical activity were expressed as relatives of these 
amounts. 

The nutritive values were calculated on the basis of foods as purchased, with
out adjustments for losses of nutrients in cooking. 

Negro households contained one person more, on the average, than 
did white households. 

Further study of the records revealed that low supplies of calcium 
and riboflavin were often associated with low consumption of milk. 
Of the 83 family diets which provided less than one cup of milk per 
person per day, only one fully met the calcium allowance and only 
18 the riboflavin allowance; on the other hand, of the 37 diets pro
viding two cups of milk or more per person per day, 34 fully met 
the calcium allowance, and all of them met the riboflavin allowance. 
Much of the calcium in these diets came from self-rising flour, but 
this source, with others, was insufficient in the absence of a good 
milk supply to bring the calcium content up to the desired levels. 
While enriched grain products and lean meats provided a large share 
of the total riboflavin, the relationship of increased consumption to 
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improved riboflavin levels was less striking than was the improvement 
associated with increased use of milk. 

Though milk, butter, eggs, and meats made important contribu
tions to the Vitamin A value of these diets, green and yellow vege
tables and sweet potatoes provided, on the average, more than half 
of the total value. When these foods were poorly supplied, the 
Vitamin A value of the diets was likely to remain below the recom
mended level. Since Vitamin A can be stored by the body for later 
utilization, a short period of low intake is not serious. Prolonged 
low intakes would result in depletion of reserves. 

It is recognized that the ascorbic acid content of diets depends 
almost entirely on the presence of vegetables and fruits. In these 
diets, taken at a season when few fresh raw vegetables and fruits 
were used, approximately three-fourths of the ascorbic acid content 
was derived from three groups of foods: green and yellow vegetables, 
tomatoes and citrus fruits , and potatoes. When any one of these was 
absent, or present in small quantities only, the ascorbic acid content 
of the diet very often fell below the recommended levels. Because 
this vitamin is more readily destroyed during storage and cooking of 
foods than are other nub·ients, it is evident that losses during the 
cooking of potatoes and greens reduced the actual intake of ascorbic 
acid to very low levels in many cases. Since ascorbic acid, unlike 
Vitamin A, is not stored by the body to any great extent, a regular 
intake of this essential is important. 

In summary, it can be pointed out that during late winter and 
early spring the diets of farm families in the tobacco area of South 
Carolina are frequently in need of improvement in respect to calcium, 
riboflavin, Vitamin A value, and ascorbic acid. Increased quantities 
of milk and greater use of vegetables and fruits, especially those 
which are good sources of Vitamin A value and of ascorbic acid, 
would lift the level of these dietary essentials to a point consistent 
with good nutritional standards. 

Study of Rural Family Levels of Living 

(Elizabeth S. Watson and Ada M. Moser) 

A study of the levels of living of rural families , as shown by their 
expenditures in 1950, is being carried on by the Home Economics 
Department in York County. York is one of several counties in the 
state, particularly in the Piedmont section, in which industrialization 
is increasing rapidly. Rural families in these areas will, no doubt, 
furnish a large number of workers, some of whom may never have 
worked away from their own homes or farms previously. 

One of the objects of the study will be to compare the family 
living expenditures and way of living of farm and rural nonfarm fam
ilies in a county where nonagricultural employment is an important 
source of rural family incomes. 
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In a sample of sb·ictly rural (open-country) areas, 266 white 
families were found to be eligible for the study. These families were 
composed of a male head, wife, and one or more children under 
18, with or without others in the household. Estimates or accounts 
of expenditures, and information on the management of some of the 
important household and family activities are being obtained in a 
series of three or four visits. 

No information has been obtained as to how many of these rural 
families formerly received most of their income from farming. How
ever, it has been found that in 1950, among the families eligible for 
this study, the number whose incomes were derived entirely or largely 
from nonfarm sources was greater than the number obtaining all or 
most of the family income from farming. About 40 percent received 
all income from nonfarm sources, about 30 percent received most of 
their income from nonfarm employment but carried on some farming, 
and the other 30 percent stated that farming was their main source 
of income. However, some families in the latter group had members 
engaged in nonfarm occupations. 

The present study of expenditures for and use of goods and 
services among rural families , as related to amount and source of 
income, should be of interest and value in planning future educational 
programs. 

FIELD CROPS AND FERTILIZERS 

Effect of Continuous Treatments on the Organic Matter and Chemical 
Element Content of Cecil Sandy Loam Soil 

(W. R. Paden and A. B. Prince) 

Cecil sandy loam soil in concrete frame plots at Clemson has 
been treated annually for 22 years. Chemical analyses of this soil 
have made possible the determination of the residual effects of fer
tilizers, cover crops, and residues on the total amount of organic 
matter, nitrogen, phosphorus, and potassium in the soil. The analyses 
of the soil after these continuous treatments have been compared 
with that of the original soil which was saved at the beginning of 
the experiment. Cotton has been grown on these plots continuously 
since 1928 when the experiment was first begun. Rye and Ausb·ian 
Winter peas have been grown each year as cover crops and turned 
as green manure. 

Various comparisons are made. Two plots which have grown 
each of these cover crops have not received any fertilizer treatments; 
two have received annual applications of phosphorus and potassium 
(P and K); and two have received nitrogen (N) in addition to the 
phosphorus and potassium. On three other plots which have grown 
rye as the winter cover crop, one plot has received an additional 2 
tons of dry rye straw with the annual application of nitrogen, phos-
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phorus, and potassium; the second and third plots have each received 
5 tons of cow manure and green vetch residue, respectively, with the 
annual applications of phosphorus and potassium. The residual effects 
of these treatments in comparison with the chemical analysis of the 
soil are shown in table 10. 

A study of the analysis of the original soil shows that it was in 
a state of high fertility for soil of this type. This was due to the 
fact that alfalfa had been grown on the soil prior to the beginning 
of the experiment. The soil contained 40,600 pounds of organic mat
ter, 1,100 pounds of nitrogen, 800 pounds of phosphorus, and 5,976 
pounds of potassium per acre. 

There was a considerable reduction in the content of organic 
matter in the soil of the plots which had grown each of the cover 
crops without any fertilizer treatments, although the legume shows 
3,000 pounds less reduction than the rye. The same condition is 
shown with respect to the total nitrogen content due to the capacity 

• 

Table 10.-EHect of Fertilizer Treatments and Residues Applied Annually for 22 Years and 
of Cover Crops on the Content of Organic Matter, Total Nitrogen, Phosphorus, and 
Potassium in Cecil Sandy Loam Soil on which Cotton was Grown Continuously 

Pounds per acre 
Plot 
No. 

Fertilizer 
treatment and 

residue applied 

Winter 
cover crop Organic I Nitrogen I Phosphorus \ Potassium 

matter 

Original Soil (1928) 

\ 
1 40,600 1100 

I None 

After 22 years of Treatment (1950) 

1 
66 

2 
67 

4 
70 

64 

62 

63 

None 

I ~=~ 
I 

N-P-K 
N-P-K 

I N-P-K 
I 2 Tons Rye Straw 

I 
P-K 
5 Tons Cow Manure 

I 
P-K 
5 Tons Green Vetch 

I 

I 
Rye 24,000 
Aus. W . Peas 27,000 

I Rye 27,200 
Aus. W. Peas 30,600 

I 
I Rye 28,600 
I Aus. W. Peas j 30,600 

Rye 

Rye 

Rye 

36,200 

42,600 

34,600 

Percentage composition of residues used: 

Rye Straw- .480% N; .460% P; 1.992% K 
Cow Manure- .787% N; .096% P; .249% K 
Green Vetch- .734% N; .144% P; 1.494% K 

760 
920 

. 820 
1020 

900 
1160 

1180 

1520 

1280 

800 

660 
680 

920 
960 

920 
1000 

1000 

1290 

1120 

5976 

3818 
3984 

4980 
4980 

3984 
5976 

5976 

3984 

5976 
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of legumes to fix atmospheric nitrogen in symbiotic relation with the 
microorganisms of the soil. The contents of phosphorus and potas
sium show a similar reduction in amounts between the two cover 
crops, which may be partially attributed to the annual removal of 
the elements through the harvested crops of seed cotton taken from 
the plots over the period of years. Considerably more potassium than 
phosphorus has been lost from the soil. This difference may be ex
plained by the greater solubility of potassium and the accompanying 
lea9hing action. 

In a comparison of the soil from plots which received phosphorus 
and potassium with the unfertilized plots, the organic matter remained 
at a slightly higher level in the fertilized plots and also favored the 
legume over the rye as a cover crop. This fact indicates that the 
mineral fertilizers stimulated more growth of the cover crops and of 
the cotton. The nitrogen content of the soil from the fertilized plot 
which grew the legume has been maintained at a level of 80 pounds 
less than that of the original soil. The phosphorus content of the 
two fertilized plots has been increased by 120 and 160 pounds per 
acre, respectively. The amount of potassium applied has been in
sufficient to maintain the soil at its original content under the cropping 
system used, although it has shown considerably less reduction than 
the unfertilized plot. 

Similar results are shown from the effect of the nitrogen applica
tion in addition to the phosphorus and potassium, except that higher 
levels of organic matter and mineral elements have been maintained. 
Slightly more nitrogen is contained in the soil from the plot which 
has grown the legume cover crop than is present in the original soil. 
The applications of phosphorus have also increased the content of 
this element in the soil. Where the legume was used as the cover 
crop, potassium has maintained an amount equal to that of the 
original soil. 

The effect of the 2 tons of dry rye straw applied annually in 
addition to the complete fertilizer (N-P-K) has been to maintain the 
organic matter at a high level, although slightly less than was origin
ally present. The amounts of nitrogen and phosphorus in this soil 
have increased, whereas, potassium has only been maintained. The 
content of potassium in the rye straw explains this relationship. 

The addition of cow manure with phosphorus and potassium has 
increased the content of organic matter slightly and the nitrogen and 
phosphorus very greatly over that of the original soil; whereas, the 
potassium content has remained at a lower level. 

The vetch residue applied annually in addition to the phosphorus 
and potassium has also increased the organic matter above that of 
the original soil and likewise that of the phosphorus, but has main
tained the potassium content at the same level. 

The data from this experiment show that legume cover crops, 
where they can successfully be grown, may be expected to build up 
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the nitrogen content of the soil and reduce the succeeding crop's 
requirement for nib·ogen fertilizer. Repeated applications of phos
phorus leave residues of this element in the soil; whereas, potassium 
does not accumulate to such extent due to the losses from leaching. 
Organic residues left on the soil or applied annually are necessary 
to maintain the soil organic matter at a relatively high level, but there 
are limits beyond which the organic matter content may be difficult 
to maintain because of its rapid decomposition by soil microorganisms. 

Small Grain Variety Tests 
(W. R. Paden and E. B. Eskew) 

The small grain variety tests with oats, barley, and wheat were 
planted in four-row plots. Each plot was replicated five times, and 
the two middle rows were harvested for yield tests. The oats and 
barley varieties were planted on Cecil sandy loam soil. Fertilizer 
was applied at seeding at the rate of 350 pounds of 4-10-6 per acre 
with 100 pounds of nitrate of soda applied in the early spring as top 
dressing. The barley was planted on Lloyds sandy loam soil and 
fertilized with 450 pounds of 3-12-6 and top-dressed with 150 pounds 
of nitrate of soda per acre. 

Table 11.-0at Variety Test, Clemson, 1950 

Variety Source 
Yield in 
bushels 
per acre 

Arlington _______________________ \ Georgia Experiment Station___ 59.0 
Wood's Lee _____________________ \ T. W. Wood and Sons_______ 53.6 
North Carolina Lemont_ __________ _ North Carolina Exp. Station__ 47.3 
Coker's 49-45670 _________________ j Coker's Pedigreed Seed Co.___ 45.5 
Forkedeer----------------------·1 T. W. Wood and Sons_______ 42.0 
Coker's 49-40 ____________________ Coker's Pedigreed Seed Co.___ 41.5 
Coker's 49-49 ___________________ _ j Coker's Pedigreed Seed Co.___ 39.7 
Marett's Anderson 1010L _________ j Marett's Farm and Seed Co.__ 38.5 
Marett's Hybrid 10114 ____________ j Marett's Farm and Seed Co.__ 38.5 
Coker's Victorgrain 48-93----------\ Coker's Pedigreed Seed Co.___ 36.6 
Marett's Anderson 10110 __________ Marett's Farm and Seed Co.__ 35.0 
Marett's Carolina Red, 1950 B.F.S. __ j Marett's Farm and Seed Co.__ 34.4 
Coker's 49-46--------------------1 Coker's Pedigreed Seed Co.___ 33.9 
Marett's Anderson, 1950 B.F.S. _____ \ Marett's Farm and Seed Co.__ 33.0 
Marett's Anderson, 1949 B.F.S. _____ Marett's Farm and Seed Co.__ 31.4 
Marett's Anderson 1011L _________ ,j Marett's Farm and Seed Co.__ 26.5 
Coker's Fulgrain 48-107-----------\ Coker's Pedigreed Seed Co.__ 23.2 
Marett's Hybrid 10109 ____________ Marett's Farm and Seed Co.__ 22.4 
Coker:s Victorg;ain, 1950 B.F.S. ____ \ Co~er:s Pe~greed Seed Co.___ 21.9 
Coker s Full-bnght, 1950 B.F.S. ____ _ Coker s Pedigreed Seed Co.___ 21.0 
Coker's Fulgrain, 1950 B.F.S. ______ .j Coker's Pedigreed Seed Co.___ 19.2 
Hastings Hundred BusheL _________ j H. G. Hastings Company_____ 19.2 
Marett's Hybrid 10115 ____________ j Marett's Farm and Seed Co.__ 16.6 
Least significant difference (5% level) _____________________________ 8.96 bu. 

Coefficient of variation -------------------------------------- __ 20.96% 
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The average yields of the three crops were relatively low. An 
unusually mild winter stimulated early spring growth and favored 
mildew development. Late freezes in April also greatly injured the 
varieties in the more advanced stages of growth. 

Oats. Twenty-three varieties and varietal strains were included 
in the test as shown in table 11. The Fulgrain and Victorgrain strains 
were the most seriously affected under the extreme weather con
ditions, as shown by their low yields. The highest yield was produced 
by the Arlington variety with 59 bushels per acre. This new variety, 
which is a derivative of the Lee variety, is naturally later in maturing 
and was less injured by the late cold weather. Wood's Lee and the 
North Carolina Lemont varieties produced the next highest yields, 
respectively. These varieties are also later in maturing. Under favor
able seasonal conditions, the earlier maturing varieties may be ex
pected to produce higher yields in this locality. This is especially true 
if dry weather conditions prevail in late season. 

Barley. Ten varieties and varietal strains of barley were included 
in the test. The highest yield was produced by the North Carolina 
Colonial 2 variety. This new variety is the result of a cross between 
Davidson and Sumise. It is a bearded variety that has shown well 
in previous tests and is now recommended as a desirable variety 
adapted for conditions in this state. Calhoun M450-A is also a recog
nized new variety having desirable growth and yield characteristics. 

Table 12.-Barley Variety Test, Clemson, 1950 

Variety Source 
Yield in 
bushels 
per acre 

North Carolina Colonial2 ______________ ., North Carolina Exp. Sta._ 32.5 
. C. 571 (Davidson X Weider) __________ North Carolina Exp. Sta._ 31.4 
. Y. 563a 13-11-1 (Mich. Winter X Wong)_ Cornell University _____ 27.9 

Calhoun M 450-4--------------------- · Marett's Farm & Seed Co. 26.7 
Bel. Y71 (Sunrise X Hooded 16) _________ . Bureau of Plant Industry_ 25.8 
Calhoun 3--------------------------- · T. W. Wood & Sons____ 24.2 
Sunrise------------------------------ North Carolina Exp. Sta._ 24.2 
Wong------------------------------- 1 T. W. Wood & Sons____ 22.7 

. Y. 565a 2-148 (Poland X Wong) _______ Cornell University ______ 14.3 
Tex. 8-43-76 (Wintex x Texasl-----------1 Texas Exp. Station______ 6.7 
Least significant difference at 5% leveL ___________________________ 6.38 bu. 
Coefficient of variation ---------------------------------------- _22.15% 

Wheat. Twenty varieties and varietal strains of wheat were in
cluded in the test which was conducted in cooperation with the Bureau 
of Plant Industry of the United States Department of Agriculture and 
other experiment stations of the southern states. Tennessee 46-1-1 
produced the highest yield of 29.6 bushels and was followed by 
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Leapland X Fronteira Y2381. The Y2652 strain of this variety pro
duced the fourth highest yield in the test. This strain is now being 
increased by this experiment station for its possible release in the 
near future. 

Table 13.-Wheat Variety Test, Clemson, 1950 

Variety I Plant I Percent I Percent 
height lodging mildew 

Tenn. 46-1-1 --------------------
Leapland X Fronteira Y2381 -------
Hardired 47-12 ------------------
Leapland X Fronteira Y2652 --------
Coastal (Coker 45-21) 12413 _______ _ 
Trumbull-Frondosa Y2375 ---------
Tenn. 47-1-20 --------------------
Vahart ---------------------------
Fronteira X Hardired Coker 47-27 ___ _ 
M925 Marett's -------------------
Atlas 50 ------------------------
Tenn. 49-1 ----------------------
Chancellor -----------------------
Atlas 66 -------------------------
Leap ---------------------------
Purcarn --------------------------
Fronteira X Hardired Coker 47-23 ___ _ 
Sanford -------------------------
Purplestraw ----------------------
Redhart 5 ------------------------

48 
42 
39 
42 
38 
44 
47 
44 
40 
38 
38 
48 
38 
38 
47 
38 
40 
40 
40 
38 

5 
5 
0 
5 

15 
5 
5 
5 

10 
0 
0 

10 
0 
0 
5 

15 
25 
10 
25 
30 

5 
10 
75 
5 

50 
10 
5 
5 

15 
5 

10 
5 

10 
25 
10 
10 
15 
50 
50 
80 

Yield in 
bushels 
per acre 

29.6 
28.9 
27.6 
24.2 
23.9 
23.9 
23.3 
22.8 
22.0 
21.6 
21.5 
20.5 
20.0 
18.8 
18.2 
16.3 
15.4 
12.7 
8.3 
5.0 

Least s1gmficant difference at 5% leveL ___________________________ 2.27 bu. 

Coefficient of variation ----------------------------------------15.86% 

Soybean Variety Test 

(W. R. Paden and N. R. Page) 

Sixteen varieties and varietal strains of soybeans were included 
in this test which was conducted in cooperation with the Bureau of 
Plant Industry of the United States Department of Agriculture and 
other southern experiment stations. The varieties were planted on 
Cecil sandy loam soil and fertilized with 450 pounds of 3-9-9 per 
acre. The test included three varieties grown in the state, Volstate., 
Roanoke, and Dortchsoy 31. The remainder of the varieties included 
selections from crosses which have been made in a breeding program 
in an attempt to develop varieties superior to those now grown. The 
season was highly favorable for soybean production and the crop 
made excellent growth. The yields per acre and percentages of pro
tein and oil contained in the seed of each of the varieties and strains 
are given in table 14. 

The yields varied from 23.7 bushels to 30.9 bushels per acre with 
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Table 14.-Soybean Variety Test, Clemson, 1950 

Variety Percent 
protein 

Percent 
oil 

Yield in 
bushels 
per acre 

N47-309 ------------------------- 39.8 21.3 30.9 N45-3036 ------------------------ 40.1 21.4 29.1 N47-3470 ------------------------ 38.9 21.5 29.0 N47-3479 ------------------------ 40.7 20.7 29.0 Volstate ----------------------- --- 38.6 21.8 27.9 Roanoke -------------------------- 35.8 22.5 27.6 N45-3563 ------------------------ 39.0 21.1 27.4 N46-3008 --- - -------------------- 39.3 21.7 26.5 N46-2881 ------------------------ 40.1 20.9 26.5 N46-2872 ------------------------ 38.1 21.5 26.4 Dortchsoy 31 ------------- - ------- 38.3 21.3 25.7 N46-2652 ----------- ------------- 41.4 20.5 25.5 N45-3728 ------------------------ 40.4 20.5 25.1 N47-3332 ------------------------ 39.7 21.7 24.6 N46-2802 ------------------------ 39.6 21.9 24.3 N45-3799 ------------------------ 38.1 21.8 23.7 
Average --------------------------1 39.2 I 21.4 I 26.8 
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Least significant difference (5% level) ----------- ---------------- - 4.84 bu. 

an average yield of 26.8 bushels per acre for all varieties. The highest yield was produced by N47-309. With exception of the Roanoke variety, which contained only 35.8 percent protein, very little difference is shown in the content of protein among all other varieties, which varied between 38.1 and 41.4 percent with an average of 39.2 percent. The variation in oil content was less variable and ranged between 20.5 and 21.9 percent with an average of 21.4 precent. 

Effect of Plant Spacing and Nitrogen Fertilization on Yield and 
Protein Content of Three Com Varieties 

(A. B. Prince and E. B. Eskew) 
Two hybrid varieties of corn, Dixie 17 (white), N. C. 27 (yellow), and one open-pollinated variety, Douthit's Prolific (white), were grown on an area of Congaree silty clay loam. Fertilizer was applied in the row at planting at the rate of 500 pounds of 3-9-9 per acre. When the corn was knee-high, nitrogen side dressing was applied at the rates of 0,40,80, and 120 pounds per acre. This gave a total rate of nitrogen application per acre of 15, 55, 95, and 135 pounds. Corn was planted and thinned to stands of 4,000, 7,000, 10,000, and 13,000 

plants per acre. Rainfall distribution during the growing season was 
favorable. 

On reaching maturity the corn ears were harvested; ear weight 
and yield of shelled corn were recorded. Composite grain samples 
of the replicate treatments were oven-dried and ground. Contents 
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of total protein and zein, which is the principal form of protein in 
corn, were determined. 

Table 15 shows that, in general, the yields were augmented by 
increasing both the plant stand and the nitrogen application. At the 
two lower rates of nitrogen application, increasing the number of 
plants to somewhere between 7,000 and 10,000 per acre resulted in 
a significant yield increase. Increasing the stand to 13,000 per acre 
caused a decrease in yield due to an apparent lack of adequate amounts 
of nitrogen and possibly other plant nutrients. At the two higher rates 
of nitrogen application, yield increases were noted up to 10,000 plants 
per acre. 

Table 15.-Effect of Nitrogen Application and Plant Population on Com Yields 

Yield in bushels per acre 

Total nutrients added Plants pei: acre 
4,000 I 7,000 I 10,000 I 13,000 

15-45-45 ------------------ 64.9 68.9 71.1 64.4 
55-45-45 ------------------ 69.6 94.8 96.3 94.8 
95-45-45 ------------------ 71.7 102.7 110.4 113.5 
135-45-45 ----------------- 71.3 107.6 120.6 121.3 

L.S.D. (.05) --------------------------------------------------- 6.1 bu. 
Coefficient of variation ----------------------------------------- 5.9% 

Table 16 indicates that there were varietal differences in average 
ear weight and yield. Dixie 17 produced the highest average yield 
in the test, and N. C. 27 had a higher average ear weight than the 
other varieties. Under the conditions of the test Douthit's Prolific 
variety was lower in yield and ear weight than the two hybrids. 

Table 16.-Average Varietal Differences in Com Yields and Ear Weights 

Variety 
Yield in 
bushels 
per acre 

Ear weight 
in pounds 

Dixie 17 (white) ----------------------------- 100.7 0.50 
N. C. Hybrid 27 (yellow) --------------------- 89.1 0.51 
Douthit's Prolific (white) ---------------------- 79.9 0.43 
L.S.D. (.05) ------------------------------------- 2.0 bu. ______ 0.01lb. 

Ear weight was also found to vary somewhat with the application 
rate of nitrogen and the plant stands, as shown in table 17. Two 
trends were noted: (1) An increase in the application rate of nitrogen 
was accompanied by an increase in ear weight; (2) an increase in the 
number of plants per acre resulted in a decrease in ear weight. 

The protein content of all the varieties studied was raised by 
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Table 17.-Effect of Nitrogen Application and Plant Population on Corn Ear 
Weight 

Average ear weight in pounds 
Total nutrients added Plants per acre 

4,ooo 7,ooo 1o,ooo 1 1s,ooo 

15-45-45 ________________ 

1 

.54 .44 .40 I .35 
55-45-45 ---------------- .55 .49 .44 .41 
95-45-45 ---------------- .59 .53 .46 .42 

135-45-45 ----------------1 .58 .55 .48 1 .46 
L.S.D. (.05) ____________________________________________________ 0.03 lbs. 
Coefficient of variation _____________________________________________ 5, 7% 

increasing the application rate of nitrogen. The protein content varied 
from 6.44 to 16.88 percent. In 11 out of 16 treatments Douthit's 
Prolific, the open-pollinated variety, had a higher protein content than 
the two hybrid varieties tested. This confirms what other investigators 
have reported. While hybridization of corn has tended to increase 
yields, it has, in some cases, tended to reduce the crude protein 
content as compared with that in some of the older open-pollinated 
varieties. 

When the crude protein of corn was increased, there was a 
corresponding increase in zein content. This relationship was found 
for each variety. 

Increased plant population decreased protein content, which was 
the same effect achieved when the nitrogen application was decreased. 
Indications are that if yields per acre are to be raised by increasing 
the number of plants per acre, nitrogen fertilizer applications must 
be increased proportionately to maintain the same total crude protein 
content. 

HORTICULTURE 

Blooming Dates of Hemerocallis 

(0. B. Garrison) 

One hundred and twenty varieties of Hemerocallis (Daylilies) 
were planted at Clemson in April, 1946, to determine the time and 
duration of the blooming period. Three plants of each variety were 
planted, and in 1947, 1948, and 1949 information was recorded as to 
the time of appearance of the first blossoms and the last date on 
which blossoms appeared. The results obtained with a selected group 
of varieties, representing various color types which bloom at different 
seasons of the year, are shown in chart form in table 18. The results 
which were obtained with the remainder of the varieties are shown 
in table 19. 



Table 18.-Blooming Dates of Some Varieties of Hemerocallis at Clemson, S.C. 

Variety Time and duration of blooming period (Av. of years 1947, 1948, 1949) 
April I May I June I July I August 

1

16- 21- 26- , 1- 6- 11- 16- 21- 26- , 1- 6- 11- 16- 21- 26- , 1- 6- 11- 16- 21- 26-,1- 6- 11- 16- 21- 26-
20 25 30 5 10 15 20 25 31 5 10 15 20 25 30 5 10 15 20 25 31 5 10 15 20 25 30 

Apricot 
Gracilis 
Estmere 
Winsome 
Ajax --
Wau-Bun 
Mikado 
Starlight -----------------
Serenade -----------------
Port ---------------------
Soudan ------------------
The Gem ----------------
J. A. Crawford -----------
Majestic 
Bicolor ------------------
Patricia 
Dominion ----------------
Cressida 
Kwanso -----------------
Hyperion ----------------
Rosaline 
Triumph 
Sweetbriar 
Autumn 
Multiflora 
Boutonniere ---------------1 
August Pioneer ------------

I 
· I 
I 

r 1 

~ 



"!"';"-

.,.., 

SIXTY-THIRD ANNUAL REPORT 

Table 19.-Time and Duration of Blooming Period of Some Varieties of 
Hemerocallis at Clemson. S. C. 

Variety Duration Variety Duration 

43 

Dr. Regal ____________ 4120 - 5113 Caballero ____________ 6/10 - 7/14 
Orangeman __________ _4125 - 518 Ophir ---------------6111 - 7/14 Gold Dust ___________ _4129 - 5121 George Yeld __________ 6/12 - 7/12 
Minor _______________ 518 - 6/1 D. D. Wyman _________ 6/12 - 7/12 
Ear Iiana _____________ 51 11 - 6112 Linda ---------------6112 - 7/13 Zuave _______________ 5/18 - 618 E. A. Bowles _________ 6/12 - 718 
Baronet ______________ 5122- 6116 Royal ----------------6112- 7112 Crown of Gold _______ 5122 - 6115 Festival ______________ 6/12 - 7121 
Vulcan --------------5125 - 7 I 1 Princess --------------6112 - 7 I 14 Bagdad ______________ 5126 - 6123 Honey Red Head ______ 6/12 - 7/12 
Crystal Pink __________ 5127 - 7/13 Colleen --------------6112 - 7/12 
Sirius ________________ 5128 - 6130 Pale Moon -----------6113 - 7/12 
Amaryllis ------------5128 - 6128 Hesperus _____________ 6/13 - 7115 J. R. Mann ___________ 5128 - 716 Dolly Varden _________ 6/12 - 7/14 
Sachem ___ ___________ 5129 - 6124 Goldeni ______________ 6/13 - 7/13 
Florham __________ . ___ 5130 - 7 I 12 Radiant ______________ 6/13 - 7/13 
Sir Michael Foster ____ 5130 - 6/10 Heather Rose ---------6114 - 7131 
Luteola Major ________ 6/1 - 711 Sunrise --------------6114 - 7 I 13 
Queen of May ________ 6/1 - 711 Margaret Perry _______ 6/15 - 7120 
Plicata ---------------612 - 7112 Sunny West ----------6115- 7120 Anna Betscher ________ 612 - 7112 Canari ---------------6115 - 7/16 Monarch _____________ 612 - 715 Reginald Perry ________ 6/15 - 7115 
Iris Perry ------------613 - 716 Moonlight ____________ 6/15 - 7 I 15 
Bay State ____________ 613 - 713 Vicountess Byng. ______ 6/15 - 7120 Bijou ________________ 613 - 7/7 Fulva Rosa ___________ 6/15 - 7/14 
Saturn ---------------614 - 7112 Brunette -------------6115 - 7115 Rajah ----------------615 - 7/10 Gold Imperial _________ 6/16 - 7/16 Cinnabar _____________ 616 - 716 Mary Stoker __________ 6/16 - 7115 
Vesta ________________ 6/7 - 715 Dauntless ____________ 6/17 - 7117 
Golden West _________ 6/7 - 7/15 Theron --------------6117 - 715 Bardeley _____________ 6/7 - 7/10 Pink Lass ____________ 6/18 - 7128 
Moonestone __________ 6/7 - 7 I 4 Lady Fermoy Hesketh __ 6/19 - 7125 
J. S. Gaynor_ _________ 618 - 7117 Coralline -------------6120 - 7122 
Golden Dream ________ 618 - 7117 Baroni ---------------6122 - 7120 
Dawn Play -----------619 - 719 Mary Florence --------6123 - 7117 
Doeskin --------------619 - 7113 Mrs. W. H. Wyman ____ 6123 - 7124 Pink Lustre __________ 619 - 7/15 High Boy ____________ 6126 - 7131 
Circe ________________ 6/10 - 718 Sonny Boy -----------6127 - 7126 Nebraska _____________ 6/10 - 7120 Chengtu _____________ 7/5 - 818 

Hankow ______________ 7126- 8116 

The Effect of Certain Fungicides on the Flavor of Canned Peaches 
(L. 0. Van Blaricom and H. H. Foster) 

For several years experiments have been carried on to determine 
the effect of some of the newer fungicides and insecticides used on 
fruits and vegetables. Some of these experiments, reported in the 
sixty-first annual report and technical paper No. 164 of the Experiment 
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Station, showed that the organic insecticide, benzene hexachloride, 
gave a disagreeable off-flavor to canned and frozen peaches. 

Recently several new organic fungicides have been developed for 
fruits and vegetables, and experiments have been continued to test 
the effect of these fungicides on the flavor of canned peaches. In 1949 
one of the lots of Early Elberta peaches which had been sprayed 
with an experimental organic fungicide (CR 305) showed an off-flavor 
in the canned product. 

A more tl10rough study was made in 1950 when Redhaven 
peaches from six different spray plots were canned and later checked 
for off-flavor. Four applications of each spray treatment were applied, 
and the final spray was applied approximately 2 weeks preceding 
harvest. Table 20 lists the spray treatments used and the results of 
the panel taste tests. 

The results of the flavor ratings show that the fungicide CR 305 
has a high score, which indicates a very abnormal or off-flavor. Since 
none of the other lots have a score higher than the lot receiving no 
fungicide and since none of them are significant at the 1-percent level, 
it is doubtful if there is any real difference in the other treatments. 
The abnormal flavor of the lot receiving CR 305 is hard to describe 
in definite terms, but several of the tasters called it a chemical or 
"inky" flavor. 

The off-flavor noticed in 1949 in the Early Elberta peaches was 
not as strong as that in the peaches canned in 1950. The fact that 
the spray used in 1950 contained an emulsifier may account for the 
stronger flavor noticed in the peaches of that year. The results from 
the 2 years cannot be compared directly, however, since the same 
variety was not used each year and since there was some difference 
in treatment for the 2 years. 

Table 20.-The Effect of Fungicides on the Flavor of Canned Peaches 

Fungicide! I I 
Commercial company I 

Amount per supplying experimental Flavor 
100 gallons fungicides rating2 

Wettable sulfur -- - --~ 6lbs. I --------------- I 3.86 
341-SC _______ ___________ I 2 pts. I I 
Lime _ _ _ _ _ _ lh lb. Carbide and Carbon 2.66 

~~t~~5:B-i956-(E;;,-;;r;ifi~~)--. l ~ ~~ss oz. I Rohm and Haas I 9.15 

49-RL-F1 -------1 1 pt. I Julius Hyman & Co. I 
Chlorox ---------------- -1 2 gal. I ------------------ I 
No fungicide - .1 I ---------------- I 
Least Significance Dillerence 5% ------------------------------
Least Significance Difference 1%-------------------------------

3.62 
2.53 
4.48 
1.55 
2.06 

!Parathion (2 lb. per 100 gal.) used as insecticide in all treatments. 
2The flavor ratings were conducted on the basis of 1 to 10 with 1 being good 

or normal flavor and 10 being poor or abnormal flavor. 
The taste panel was composed of 21 unselected male students. 
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Treating Tobacco Plant Bed Soil With Methyl Bromide 
to Kill Weed Seeds 

(J. A. Martin and J. H. Crawf<>'rd) 
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In preliminary tests made at Clemson methyl bromide has proved 
to be a very effective soil fumigant for killing weed seeds. 

The method used in preparing the soil consisted mainly of plow
ing the soil and working it to a good seed-bed condition. The methyl 
bromide was applied by means of a "Jiffy Applicator" into a porcelain 
trough under a gas-proof cover placed over the seed bed as shown 
in figure 8. When the liquid was released under pressure beneath the 
cover, it immediately vaporized and penetrated the soil, killing weed 
seeds, fungi, and insects. 

Fil!ure B.-Covering a bed with asphalt-laminated paper before fumiga
tion. (Note the small porcelain trough with 2lh-inch pot for 
receptacle and the supports for the cover.) 

The experiment consisted of four treatments; namely, untreated, 
1, 2, and 3 pounds of methyl bromide per 200 square feet of seed 
bed. Applications were made in January and March 1949. 

The results and observations of the experiment show that methyl 
bromide, which was applied at the rates of 1, 2, and 3 pounds per 
200 square feet, was highly effective in killing weed seeds. Tobacco 
plants which were produced on the areas treated with methyl bromide 
were healthy and uniform in size. It was found that 1 pound of methyl 
bromide was sufficient for perfect weed control, and that no toxic 
effects were observed on tobacco plants when as much as 3 pounds 
was applied per 200 square feet. Because of the large weed infesta
tion, the untreated, unweeded beds produced no tobacco plants. 
(Figure 9). 
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Figure 9.-Area at the right treated at the rate of 2 pounds of methyl 
bromide per 200 square feet; the area at the left untreated. 
(Note the large number of weeds on the untreated area.) 

Most effective weed control resulted from the use of methyl 
bromide when soil temperatures of 60°F and above prevailed. Poor 
kill of weed seeds resulted when the soil temperatures were 50°F. 
and below. 

Exposure of the soil to the gas for a period of 24 hours was 
adequate for good control of weeds at soil temperatures above 60°F. 
The 24-hour period is a convenient one, since it permits the use of 
a single gas-proof cover for treatment of other beds on consecutive 
days. 

Soil that is in fair working condition from the standpoint of 
moisture is suitable for methyl bromide fumigation. Tobacco can be 
seeded immediately after the fumigation is completed and the cover 
removed without affecting germination. 

Aromatic Tobacco Investigations 

(J. A. Martin and J. H. Crawford) 

Since the results of previous experiments concerning cultural 
requirements had shown that aromatic tobacco could be grown suc
cessfully in the Piedmont area of South Carolina and since the market 
outlook was excellent, a project was initiated at Clemson in 1947 to 
devise more efficient curing methods and to develop labor-saving 
methods in stringing the leaves. 

Until recently, the chief disadvantages in growing aromatic 
tobacco have been the large labor requirements at harvest time and 
the inefficient curing methods. Because of these factors, it was recom-



<'"' 

1m 

SIXTY-THIRD ANNUAL REPORT 47 

mended that only those farmers with large families and suitable cur
ing buildings attempt to grow this crop. Children and older persons 
can do the tedious job of stringing and hanging the tobacco leaves. 

The galvanized rod, devised several years ago for impaling the 
tobacco leaves, has been accepted by most farmers since the tobacco 
leaves can be impaled on the rod in 40 to 60 percent of the time 
required for stringing the leaves on a cord and tying them to a stick. 

A "pilot model" tobacco curing barn (Figmes 10 and 11), measur
ing 17 feet X 12 feet at the base and 10 feet high, was consh·ucted 
in the spring of 1950 for further studies in cming. A thermostatically 
controlled oil fmnace, with forced air circulation, supplies the hot 
air (90° to 100°F) through registers underneath the roof and down 
through the rods of tobacco leaves. After the air passes around the 
tobacco leaves, it may be re-circulated or discharged through bottom 
ventilators, depending upon the relative humidity. If the relative 
humidity is above 75 percent, the air is discharged; if below 75 per
cent, it is re-circulated through the heater and used again. 

This type of barn makes it possible to continue curing the tobacco 
throughout the nights and on rainy days. In the past, curing has 
been done entirely by sunlight. When the sun didn't shine, no curing 
was done; and, during prolonged rainy and cloudy periods, the to-

Figure 10.-A "pilot model" tobacco curing barn used in studying curing 
requirements. 
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Figure ll.-A close-up view showing the portable rack and the tobacco 
as it is hung on the wire sticks. 

bacco was damaged by molds. Under the new method, the tobacco 
is rolled out of the barn on portable racks and cured by the sun on 
sunny days; but at night and on rainy days is rolled inside the barn, 
and curing is continued by the use of heat. Twelve to 15 days are 
required to cure tobacco in the sun; 6 to 8 days, by the combination 
sun and heat method. 

Figure 1~ is presented to show the rate of moisture loss from 
aromatic tobacco when cured by the heat, sun, and combination heat 
and sun methods. 

The rate of moisture loss from the tobacco which was cured by 
the combination sun and heat and the heat methods was more rapid 
than by the sun-cured method. Also the time required for curine; by 
the sun and heat methods was reduced approximately one half as 
compared with the sun-cured method. 

The "pilot model" barn (Figures 10 and 11) was designed to take 
care of 1/ 3- to 2/ 3-acre of tobacco. The Pierson-Moore Company, 
Lexington, Kentucky, and the Armsco Metal and Drainage Company, 
Atlanta, Georgia, have cooperated with the Experiment Station in 
developing this complete unit for average-sized farms. 

The sun-heat cured aromatic tobacco has been judged by tobacco 
experts to be of excellent quality and superior to tobacco cured by 
either heat or sun alone. 
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Figure 12.-Rate of moisture loss from aromatic tobacco when cured by 
heat, sun, and combination heat and sun methods. 

Fusarium Wilt-Resistant Tests with Sesame 
(J. A. Martin and J. H. Crawford) 

49 

Fusarium wilt of sesame (Sesamum indicum) was found in sesame 
fields on the Ichaway Plantation, Newton, Georgia, in 1948 by Drs. 
George M. Armstrong and Joanne K. Armstrong of the Department 
of Botany who have cooperated with the Horticultural Department 
in the sesame breeding program. The wilt organism was isolated, 
cultured, and used by advanced students in pathology for inoculating 
sesame varieties for ascertaining wilt resistance. The results of the 
preliminary tests show that some varieties are killed outright by the 
wilt inoculmn but that other varieties are highly resistant. Conversa
tion with the Ichaway Plantation foreman indicates that the so-called 
native sesame variety will not grow on wilt-infested soil and that the 
disease may have been present for at least 15 to 20 years in the soil 
on which sesame had been planted for dove and quail feed. Since 
wilt is present in various areas in the South, it is necessary that new 
varieties of sesame that have promise of becoming economically im
portant be highly resistant, or if possible, immune to the disease. 

The fact that several large areas of land on the Ichaway Planta
tion were known to be heavily infested with the Fusarium wilt of 
sesame provided ideal conditions for testing many strains developed 
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by our breeding program. In 1949 an agreement was made for 
establishing a permanent testing nursery as a part of the sesame 
breeding program on this plantation. 

Figure 13.-A close-up view showing a resistant and a susceptible plant 
on the wilt-diseased soil at Ichaway Plantation. Note the 

• wilted condition of the plant on the right which has just 
been attacked by the disease. 
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The first test, which consisted of a number of sesame breeding 
lines, was initiated in the spring of 1950. Table 21 is presented to 
show the results of this test. The number of plants killed by the wilt 
disease varied from 0 to 99 percent. Apparently there is considerable 
resistance to the wilt disease, but further selection work will be re
quired to ascertain the degrees of resistance. The species Sesamum radia
tum, No. 538, is immune to the wilt disease. Attempts to transfer the 
wilt-resistant factor from Sesamum radiatum to Sesamum indicum by 
means of crossing have not been successful since no viable seeds have 
been obtained. Figure 13 is presented to show a sesame plant which 
is infected with the disease as compared with a resistant plant. In 
continuing the selection work on diseased soil at Ichaway Plantation 
it is hoped that varieties of sesame which are highly resistant to the 
wilt disease can be developed. 

Table 21.-Fusariwn Wilt-Resistant Tests Ichaway Plantation, Newton, Georgia, 
1950 

Strain 
No. 1 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

503 

I Percentage I of plants 
killed 
--1 
78 
73 
76 
68 
53 
75 
66 
54 
74 
66 
72 
79 
99 
98 

Sesamum indicum 

Remarks 

Strains numbered 1 to 14 were F. breeding lines 
which were segregating for various characters. Ap
parently most of these strains possess some degree of 
resistance to the wilt disease, but continued selections 
will be necessary for isolating a pure line for re
sistance. 

This strain was also highly susceptible in artificial 
tests for wilt resistance. 

Sesamum radiatum 
538 I 0 I This strain has also been found to be immune to the 

wilt in greenhou_se_t--'e-"s-'-ts'--.------------
1 Most strains planted in randomized quadruplicates. 

Bunch Grape Yields 

(H. J. Sefick and A. M. Musser) 

The data (Table 22) on grape yields of the varieties Portland and 
Fredonia supplement a previous report in the sixtieth annual report 
of the S. C. Experiment Station on the first two years in the vineyard. 

The low yields of 1949 were caused by a late spring frost. Most 
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T able 22.-Yield of Bunch Grapes, 1947-19501 

I I I 
Average yield 

I 
Average yield 

Variety Number Total yield per vine 0er acre 
of vines (Pounds) (Pounds) Pounds) 

Portland 1947 I 44 420.84 9.56 5200 
1948 

I 
44 430.25 9.78 5320 

1949 43 252.29 5.87 3193 
1950 43 1047.87 24.37 13257 

Fredonia 1947 

I 
57 

I 
406.59 7.13 3878 

1948 55 748.98 13.62 7409 
1949 50 725.22 14.50 7888 
1950 40 1174.73 29.37 15977 

ISet out Febru ary, 1946. 

of the shoots of Portland were 8 to 12 inches long when they were 
killed. Many of the shoots of Fredonia were 2 to 4 inches long, but 
the majority of the buds had just started and were not killed so that 
the vines, as a whole, were injured less than the Portland vines. The 
cause of the gradual dying out of the Fredonia vines has not been 
determined. 

During April 17-20, 1948, four blocks containing three vines each 
of eight hybrid selections and Niagara for comparison were set out 

~ 

., 

at Clemson. The planting season was so late that the buds of all · ~· 
varieties except the U. S. D. A. selections had sprouted at planting -
time, making it necessary to cut back new shoots of some vines just 
above the basal leaf. 

Growth the first season was just fair and this fact, along with a 
tate spring frost in 1949, made it more economical from the spraying 
standpoint to remove all bunches formed the second season. The 
data (Table 23) are for the third season in the vineyard. 

Table 23.-Yield of Hybrid Bunch Grapes, 19501 

Variety 

U. S. D. A. 4032-16 (Sheridan x Seneca) ________ _ 
U. S. D. A. 520-2 (Campbell x Ribier) __________ _ 
U. S. D. A. 4019-12 (Krause x Seneca) _________ _ 
U.S. D. A. 4017-22 (Krause x Goff [Dix]) _____ _ 
Niagara (Concord x Cassady) -----------------
N. Y. 10608 (Frankenthal Precoce x Ripley) _____ _ 
N. Y. 14795 (10774 x Muscat Hamburg) ________ _ 
N. Y. 13035 (Ontario x Gros Gillaume) ________ _ 

I Set out April, 1948. 

I 
Average_ yield( Average yield 

per vme 12er acre 
(Pounds)2 (Pounds) 

3.22 
4.19 
6.52 
7.40 

11.53 
11.84 
19.19 
20.20 

1752 
2279 
3547 
4026 
6272 
6441 . 

10439 
10989 

2Difference necessary for significance at 5 percent level, 5.30 pounds; at the 
1 percent level, 5.86 pounds. 
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One factor which may partly account for the lower yields of the 
U. S. D. A. selections is that these plants were much smaller when 
set out than the New York selections which were grown at Clemson 
and moved to the permanent site within 24 hours after digging them 
up in the nursery. The Niagara plants purchased from a nursery 
were fully as large as the locally grown plants. 

Propagation af Southern Highbush Blueberries 
from Softwood Cuttings 

(H. J. Sefick) 

Selections of inter-specific and intra-specific crosses of northern high
bush (V. australe) and southern highbush (V. ashei) blueberry were 
propagated from softwood cuttings for 3 years. The cuttings, made 
from shoots 5 to 6 inches long, were rooted in river-bottom sand in 
a closed frame in a greenhouse. A higher percentage of cuttings 
rooted when taken at the beginning of the second cycle of growth 
than when taken later. The difference between the total percent 
rooted of Spergon-treated cuttings and checks was not statistically 
significant. The Spergon caused visible injury. Seventy-six percent 
of the Spergon-treated cuttings had roots which were classified as 
heavy and medium; whereas, 90 percent of the checks fell into these 
classes. A rooting period of at least 15 weeks seems necessary to get 
the highest percentage of rooting in sand. 

FORESTRY AND PLANT DISEASES 

The Fusarium Wilt Diseases 

(G. M. Armstrong and Joanne K. Armstrong) 

Experiments on the Fusarium wilt diseases have been continued 
with the chief emphasis on wilts of cotton and crotalaria. The pre
liminary results on cotton wilt reported last year have been expanded 
and the results reported at a scientific meeting. Inoculations of 
cottons of American upland, Egyptian, and other foreign types with 
the wilt-Fusaria from the United States, Egypt, and India have shown 
that the three wilt fungi are separated into physiological races since 
neither of the foreign races attacked any of the American upland 
varieties of cotton. The American fungus will cause wilt of some 
varieties of all types of cotton, and the other two fungi have shown 
variable reactions to numerous varieties of foreign types. 

The study of crotalaria wilt has been completed and a paper 
submitted for publication. The wilt Fusaria from Florida, Louisiana
Mississippi, and India are different physiological races since they do 
not all cause wilt of the same species of crotalaria. Each of the races 
caused wilt of Crotalaria juncea, C. spectabilis, and C. verrucosa. Both 
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of the American races also caused wilt of C. incana, C. intermedia, and 
C. mucronata var. Giant Striata. 

Work on sesame wilt is practically complete, and a paper is ready 
for publication. Inoculations of some varieties and breeding lines of 
sesame with the sesame-wilt fungus have shown that some lines are 
highly resistant to wilt, others intermediate in resistance, and some 
highly susceptible. The wilt-resistant lines are being used in the 
sesame breeding program. Since some of the Fusaria causing wilt 
attack several unrelated hosts, cross inoculations of sesame with other 
wilt Fusaria have been made, but no wilting occurred in any case. 
The Fusaria used in the inoculations were from the following host 
plants: alfalfa, bean, cabbage, coffeeweed (Cassia Tara L.), cotton from 
the United States, cotton from Egypt, cotton from India, cowpea, 
crotalaria, mimosa, okra, pea, radish, soybean, spinach, sumac, to
bacco, sweet potato, tomato, and watermelon. These cross inocula
tions suggest that, if sesame were widely planted in South Carolina, 
the danger from a wilt disease probably would be confined to the 
specific fungus to which sesame is susceptible. 

A considerable number of inoculations of alfalfa with various 
wilt fungi have been made, and the coffeeweed fungus has con
sistently caused a wilt disease. Wilting coffeeweed can be seen in 
various sections of lower South Carolina. Whether the fungus caus
ing this wilt plays a part in the thinning of stands of alfalfa remains 
to be determined. A wilt-Fusarium originally isolated from alfalfa, 
however, does not cause wilt of coffeeweed; hence there is more 
than one fungus causing wilt of alfalfa. 

The wilt disease of several legumes are being investigated in an 
effort to determine some of the relationships of the fungi which are 
concerned. 

Fungicides Tested for Brown Rot Control 

(H. H. Foster) 

Spray experiments for the conh·ol of the brown rot fungus were 
conducted in two peach orchards in the Sandhill area. In the Red
haven variety orchard six different spray treahnents were used. In 
this orchard, due primarily to dry weather preceding and during 
harvest, the brown rot fungus was of no economic importance. Only 
two of the six spray h·eatments used, wettable sulfur and CR 305, 
controlled the scab fungus. After peaches were stored 4 days at 
room temperature, Rhizopus rot was observed on fruit from plots 
sprayed with wettable sulfur, CR 305, and from the conh·ol plot 
which received parathion but no fungicide. 

The other orchard (Halehaven variety) was located at the Sand
hill Station where six different spray treatments were compared. 
Weather conditions preceding and during harv€st favored rapid de
velopment of the brown rot fungus. The only fungicide treahnent 
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which gave effective brown rot conh·ol was composed of wettable 
sulfur, urea, hydrated lime, and zinc sulfate. The possibility of 
synergism between the combination of urea and sulfur is suggested. 

Experiments for Control of Bacterial Spot of Peach 

(D. H. Petersen) 

Bacterial spot, commonly referred to as bacteriosis, is one of the 
most serious diseases of peaches in the Southeast, including South 
Carolina. For many years investigators have been searching for a 
means of control of this disease. During the last 25 years zinc-lime 
has been used for this purpose with the knowledge that it is a costly 
emergency h·eatment of limited value. 

Experiments conducted in 1950 consisted of applications of sev
eral caustic chemicals applied just prior to blossoming. It was hoped 
that the bacteria might be eradicated in the small branches, where 
they overwinter, before spreading to the foliage. Other treatments 
were applied throughout the growing season. 

No results were obtained as to disease control since dry weather 
held the incidence of disease to a trace. The tests were of value in 
determining plant toxicity of the various chemicals used and the 
adaption of these chemicals for use in concentrate mist-duster appli
cators. 

The trials were in cooperation with the South Carolina Agri
cultural Experiment Station, Dr. H. H. Foster, Pathologist. 

Cutting Practices and the Pine-Hardwood Problem 

(N. B. Goebel) 

Throughout the upper Piedmont section of South Carolina the 
forest resource is predominantly the shortleaf pine-upland oak
hickory forest type. The Piedmont, because of natural characteristics, 
is basically a hardwood growing section. The presence of pine either 
in pure stands or in mixtures with the hardwoods represents various 
stages in the normal succession to the true climax hardwoods, namely 
the oak-hickory type. 

The influence of past land use together with fire and overcutting 
often reduces the productivity of the soil so as to temporarily and 
sometimes permanently change the type of forest growing upon it. 
As an example, the continued practice of removing only the pine 
species in mixed pine-hardwood stands while allowing the mature 
hardwoods to remain makes conditions favorable for conversion to 
pure hardwoods. In other words, the pine which has the much faster 
growth rate is being replaced by hardwoods with a much slower 
growth rate. During the past decade the pine species have con
tinually lost ground to the more aggressive hardwoods. This trend 
is likely to continue if this cutting practice remains unchanged in 
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our mixed pine-hardwood stands. It is quite essential, however, that 
cutting practices be changed. 

An equal proportion of pine in mixture with good hardwoods is 
more desirable than either pure pine or hardwoods. Such a mixture 
will completely utilize the soil due to differences in root depth of the 
species; fungi and insects will be less harmful; the fire danger will 
be less; and a greater latitude in growing a number of species on the 
same area will be afforded. If a timberland owner wishes to retain 
his pine-hardwood mixture, he must make his cutting practices con
form to conditions which will maintain this mixture. How, then, is 
the best way to cut these mixed pine-hardwood stands? 

Since many farm woodlands are understocked with trees, a ran
dom sample of 17 representative stands was taken before cutting to 
determine what an average growing stock condition would be. Ref
erence to the data in table 24 gives this information on a per acre 
basis. Previous to the experimental cutting 3 years ago, there had 
been no cutting in these stands for a period of 10 years. It seemed 
desirable to work with understocked stands since the greatest need 
for building up the growing stock exists under similar conditions. 

Table 24.-Average Growing Stock Conditions for 17 Pine-Hardwood Stands, 
Pickens County, South Carolina 

Item I Species 
Shortleaf pine I Hardwoods 

No. of trees __ ____ __________ ____ _\ 102 I 139 
Diameter class, I I 

2-9 inches -------------------1 88 I 126 
10+ -----------------------1 14 I 13 

Basal area, sq. ft. 0 ---------------1 28 I 25 
Volume, bd. ft ., Int. Rule I I 

(Trees 10 inches and up) ------1 1245 I 1005 

Total 

241 

214 
27 
53 

2250 

0 Basal area in square feet = 0.005454D2. It is the sectional area of a tree 
where D is the diameter in inches at a point 4;7. feet above the ground. 

The cuttings were confined to eight stands because their volume 
per acre was greater than the volume of the average stand (22.50 
bd. ft.). The largest diameter trees were removed first, while the 
number of trees removed was dependent on the growth rate of each 
stand. With such a low average volume per acre together with a 
low annual growth, the present stand condition does not offer much 
of an allowable cut. In a few of the stands there were only three 
trees removed on a per acre basis. Yet there are timberland owners 
who cut their stands every few years under the same or poorer grow
ing stock conditions with no regard for the understocked conditions 
that prevail. 
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Three years after the last cuttings were made the results obtained 
were as follows: 

1. When either mature pine or hardwood trees were removed 
on a single tree selection basis (one tree here and another tree there), 
the openings made by such cuttings on the ground and in the crown 
closure are too small in area for satisfactory pine reproduction to 
become established. The hardwood species, which in general are 
better suited to a lower light intensity and can better withstand 
competition for water and nutrients under these conditions, will 
become established at the expense of the pine. This type of harvest 
cutting will reduce the ratio of pine per acre by ultimately in
creasing the hardwoods, and eventually the original stand of pine
hardwood trees (50-50 basis) becomes a stand of pure hardwoods and 
often of undesirable species. 

2. When mature trees are harvested on a group selection basis 
(cutting confined to a small clear cut area), the openings on the 
ground and in the crown closure made by these cuttings are quite 
large. It is felt that the optimum area of these openings should not 
exceed one-fourth acre. Pine reproduction, assumine; that the seed 
source is available, will become established under these conditions, 
particularily when the surface soil has been disturbed a great deal 
by the logging operation. 

After the pine has become established, it may be desirable to 
remove the undesirable hardwood sprouts and those interfering with 
the growth of the new pines. This is usually done when the pines 
are 2 or 3 years old, and again in the sixth year if necessary. 

Weed Control by Herbicides 

(W. B. Albert) 

The departments of Agricultural Engineering, Agronomy, Botany 
(Forestry), Horticulture, the Edisto Experiment Station, and Soil 
Conservation Service (U.S.D.A.) have cooperated in the experimental 
work with herbicides. 

A considerable number of herbicides in various formulations are 
now commercially available. Three years of experiments with some 
of these herbicides have been completed, and they have been found 
valuable for the control of weeds in certain crops. The principal 
results of these experiments are briefly discussed. 

Pre-emergence Applications of Herbicides 

Com. Experiments designed to determine differences in tolerance 
to 2,4-D between Dixie 17, Dixie 18, Douthit's, N. C. # 27, and 
Wise's varieties of com showed that these varieties were all equally 
tolerant of 2,4-D. 

Applications of 1.0 and 2.0 pounds per acre of 2,4-D (acid equiv-
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alent) controlled most of the annual weeds, principally annual grasses, 
for a period of 3 to 5 weeks, when made on a weed-free soil within 
a few days after corn was planted. Weed control following 1.0 pound 
per acre of 2,4-D was only slightly less effective than when 2.0 
pounds per acre of 2,4-D were applied. Weed control 27 days after 
an application of 2.0 pounds per acre of 2,4-D is shown in the fore
ground of figure 14 as compared with the plot in the center which 
received no b'eatment. Neither plot had received any tillage. 

At rates of application tolerated by corn, 2,4-D and other herb
icides used in the experiments did not injure established annual and 
perennial grasses. The exact age at which annual grasses become 
tolerant of 2,4-D cannot be stated with certainty but it is believed 
to be not more than 7 to 10 days after sprouting. Applications of 
2.0 pounds per acre of 2,4-D were without visible effect on sprouting 
of rhizomes of Johnson and Bermuda grasses, although seedling plants 
of these perennial grasses are as sensitive to 2,4-D as are annual grass 
seedlings. 

Conh·ol of the annual grasses with 2,4-D seldom extended beyond 
5 weeks and under conditions of high soil moisture was of only 3 to 
4 weeks' duration . After this time normal sprouting and growth of 
weeds occurred. 

Figure 14.-Corn planted April 28. Treated April 29, 1950. Photo
graphed on May 26. Plot in foreground treated with 2.0 
lbs. per acre of 2,4-D (Amine salt). Plot in center untreated. 
Neither plot had received any tillage. 
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Some of the larger seeded annual weeds that can germinate 
below the surface layers of soil, such as cockle-bur and the annual 
wild morning glory, were only partially controlled with pre-emer
gence applications of 2,4-D. When necessary, such weeds could be 
effectively controlled with foliar spray applications of 2,4-D at the 
rate of 0.5 pound per acre. Such sprays were not applied just before 
or immediately after tasseling of the corn. 

Temporary retardation of growth or stunting of corn usually 
occurred following pre-emergence applications of 2,4-D. Such stunt
ing always disappeared after rains and, insofar as yields were con
cerned, was apparently of no importance. 

Reduction of stand was occasionally noted, as when heavy rains 
occurred soon after applications of 2,4-D and probably concentrated 
the herbicide in the planter furrow. The row on the right in the 
foreground of £gure 14 shows such effect. Such stand reductions never 
exceeded 18 percent in the experiments and were not serious when 
seed for a full stand had been planted. 

Corn yields from plots that had received no tillage but received 
pre-emergence applications of 2,4-D were not signi£cantly lower than 
yields from untreated plots from which weeds had been removed by 
hoeing early in the season. All observations and data indicated that 
corn could successfully compete with weeds appearing 4 to 6 weeks 
after planting. 

The only satisfactory, commercially available herbicide of those 
used in the pre-emergence experiments with corn was 2,4-D. An 
experimental herbicide (Carbon and Carbide # 1) gave equal results 
in the experiments in 1950 and may be a valuable herbicide should 
future work con£rm its initial promise. 

Cotton. Chemical weed control in cotton is complicated by its 
extreme sensitivity to 2,4-D so that this superior herbicide cannot be 
used. The period of effectiveness of pre-emergence herbicides ap
plied to soils rarely exceeds 3 to 5 weeks. Unlike corn, cotton requires 
a relatively high degree of weed control for several months after 
planting; and, therefore, any pre-emergence applications of herbicides 
must be followed by tillage adequate for weed control. 

The experiments on pre-emergence applications of various herb
icides showed that relatively few herbicides were without consider
able hazard to cotton seedlings. Over a range of seasonal conditions 
the least hazardous material was "Pre-merge," an amine formulation 
of dinitro-o-sec-butylphenol. In hill-planted cotton a rate of 1.3 gal
lons per acre of "Pre-merge," or 4 pounds per acre of active "dinitro," 
did not appreciably damage the stand and resulted in fair to good 
control of annual grasses for about 3 weeks. Better weed control was 
obtained with 2.6 gallons per acre of "Pre-merge," but signi£cant 
damage to the stand followed this heavier rate of application. 
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Although a long-lasting, complete control of weeds was not 
obtained with applications of pre-emergence herbicides, sufficient 
control was noted, nevertheless, to materially reduce the labor and 
tillage necessary for subsequent weed control. It may be concluded 
that "dinitro" herbicides applied to cotton at planting time can serve 
to extend the period of time between planting and the first tillage 
operation. If the "dinitro" herbicide is applied in a 10 or 12-inch band 
directly over the cotton row at planting time, only from 1/ 4 to 2/ 7 
of the area of the field is treated, and this extension of time against 
untimely wet weather can be obtained at nominal cost. 

Control of Woody Plants 

Woody plants, whether along ditch banks, alleys, right-of-ways, 
in pastures, or in forests, present difficult problems of control. Some 
species are highly resistant to herbicides, and even within susceptible 
species, individual plants may be unharmed by herbicide applications. 

Various experiments on the control of woody plants are in pro
gress, and while not completed certain trends in the data have been 
noted which are briefly presented. 

Brush Control with Foliar Sprays. Mixed stands of woody plants 
can be severely injured or killed by foliage sprays containing 1.5 to 
2.0 pounds of 2,4-D ester and 1.5 to 2.0 pounds of 2,4,5-T ester in 
100 gallons of water. Leaves and stems should be adequately wetted 
with spray, and applications should be made after the plants are in 
full leaf but well before the onset of dormancy in the fall. 

Death of all species in mixed stands should not be expected, but 
sufficient conh·ol can be obtained so that subsequent treatments will 
be economical in labor and materials. To illustrate, complete control 
of wild blackberries may be expected, but honeysuckle will probably 
require subsequent spot treatments. Similarly, a high degree of con
trol of black gum, sourwood, dogwood, and black locust may be 
expected whereas blackjack and other oaks, hickory, and honey locust 
may be only severely damaged and may require further treatment 
the following season. 

Stump Sprout Control. Treatments 1 and 2, as outlined below, 
have been equally effective in suppressing sprouting of stumps and 
brush stubs when used immediately after cutting. In mixed hardwood 
stands a reduction of 75 percent in stump sprouts has been obtained, 
thereby greatly reducing the labor and materials required for sub
sequent treatments. 

Treatment 1. A solution of ammonium sulfamate (Arnmate) con
taining 2 pounds per gallon of water was sprayed (or brushed) on 
freshly cut stumps or brush stubs cut as low as practicable. 
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Treatment 2. Kerosene or fuel oil containing 1.0 pound of 2,4-D 
ester and 1.0 pound of 2,4,5-T ester per 25 gallons of oil was sprayed 
on the smface, base, and exposed roots of freshly cut stumps and 
brush stubs cut as low as possible. 

Control of Perennial Grasses 

Experiments on the control of Johnson and Bermuda grasses have 
shown that sodium trichloroacetate (Sodium TCA) is quite effective 
at rates of 50 to 100 pounds per acre. Complete eradication, however, 
should not be expected with a single application, and such follow-up 
treatments as may be necessary should be given. A period of soil 
toxicity persisting for about 60 days, depending on seasonal conditions, 
follows applications of sodium TCA. 

For h·eatment of small areas, or areas inaccessible to power tools, 
sodium TCA is quite satisfactory, but is somewhat expensive when 
applied to large areas. 

No really satisfactory herbicide for the control of nut grass in 
fields is known, although 2,4-D applied at the rate of 2.0 pounds per 
acre will effectively destroy green, vegetative growth of nut grass. 
Dormant tubers present in the soil are not damaged by such treat
ment and eventually sprout, re-establishing the nut grass. 

The Incidence of the Seedling Diseases of Cotton and the 
Rate of Seeding 

(C. H. Arndt) 

The cost of thinning of a stand of cotton seedlings can be 
eliminated as a factor in cotton production only if it is possible to 
plant to a stand. The latter term is used to indicate the number of 
uniformly dish·ibuted plants neither too small nor too large to pro
duce maximal yields. When h·eated seed of good viability is used, 
the minimal number of smviving seedlings per 100 seeds planted is 
rarely less than 25 and infrequently greater than 75. Consequently, 
it should be possible by planting a given number of seeds to obtain 
stands of plants which under favorable conditions for seedling emer
gence should not be greater than 3 to 4 times the number obtained 
under adverse conditions. The feasibility of planting to a stand thus 
depends upon whether such differences in stand will affect yields. 

Data obtained prior to 1950 indicated that comparable yields 
were obtained from hills spaced 1 foot regardless of whether there 
were one, two, three, or fom plants per hill when the row width was 
3 or 3Y2 feet. In 1950 plantings were made in six states in which the 
seed was drilled and dropped in hills spaced 1 foot. Rates of three, 
six, and nine seeds per foot were compared with each method of 
planting. In South Carolina the percentage of smviving seedlings 
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for all drilled seed and the three seeds per foot rate for the hill
dropped seed was 60 percent. However, the percentages decreased 
to 53 percent and 51 percent for the hills planted six to nine seeds 
per hill, respectively. The mean number of seedlings per hill for the 
three rates of seeding were 1.8, 3.2, and 4.6. Thus, a slight decrease 
in the percentage of smviving seedlings may be expected when the 
number of seeds per hill exceeds a certain number. 

In this planting the method of planting and rates of seeding did 
not affect yield. As in plantings of other years, there was a tendency 
for rows with from 150 to 400 plants per 100 feet, or 18,000 to 48,000 
plants per acre to produce the greater yields. Similar results were 
obtained from similar plantings in the other southeastern states. These 
results indicate that six or seven seeds per foot of good quality seed 
under the usual weather conditions that follow planting in the state 
should produce a stand of plants within the range required for max
imal yields, and also that the comparable yields may be expected 
from drilled and hill-dropped seeds. 

It is generally known that any plant debris in a field may greatly 
increase the losses of cotton seedlings from disease unless such plant 
material has been thoroughly rotted before planting. A recent fellow
ship made possible a study of the effect of applying peanut hulls to 
soil cultmes immediately before planting. It was found that many 
samples of peanut hulls are heavily infested by the damping-off fungus, 
Rhizoctonia solani, and all cotton seedlings may be killed by this fungus 
if they are planted in soil to which such hulls have been added. This 
does not apply to peanut hulls that have weathered in the field for 
several months or to hulls used as a conditioner for fertilizer when 
the fertilizer is prepared by the liquid-mix method. 

Scil Sterilization and Yield of Oats 

(C. H. Arndt) 

Studies of the diseases of the oat plant indicated that the low 
yields in certain fields and the tendency of these yields to decrease 
from year to year were associated with certain soil conditions. These 
studies also seemed to indicate that the agents in the soil that affected 
the plants adversely were microorganisms. To determine whether 
these observations could be substantiated, areas in one field in Orange
bmg County and two fields in Chester County were sterilized with 
methyl bromide, which kills most of the soil microorganisms. 

In all three fields the young plants grew more rapidly in the 
treated than in the untreated areas. At the time of crop maturity, 
six plots of equal area were cut from the treated areas and also from 
the smrounding untreated areas. In the field in Orangeburg County, 
the mean yield for the treated areas was 71 percent greater than for 
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15.-Effect of soil sterilization with methyl bromide on a succeed
ing oat crop . Each bundle represents plants from a typical 
1 yd.-square area: the six to the left from untreated areas, 
those to right from treated . Mean number of heads 29 per
cent greater in treated area, weight of grain 71 percent 
greater. 
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the untreated, (Figure 15), and for one field in Chester County, 36 
percent greater. In the second field in Chester County comparative 
yields were not obtained, since the untreated part of the field had a 
very sparse stand of stunted plants. The plants in the treated area 
grew normally, and the yield was equivalent to about 60 bushels per 
acre. In the other field the difference between the untreated and 
treated area might possibly have been greater than 36 percent if it 
had not been for the very low rainfall during crop maturity. Im
mediately before the elongation of the fruiting culms, the plants in 
the treated area were fully one-third higher than in the untreated 
area. In this field the number of fruiting culms was only 11 percent 
greater in the treated than in the untreated area; in the other field 
the number for the treated area was 29 percent greater. Thus, the 
larger yields for the treated areas were largely due to greater weight 
of grain per head rather than . a greater number of heads. 

An examination of the bases and roots of the plants from the 
untreated and treated areas did not disclose any pathogens that 
appeared to be associated with the difference in growth. In order 
to obtain more definite information on the organisms that adversely 
affected growth in these fields, replicated plots that had previously 
been treated with fungicides , insecticides, and nematocides have again 
been planted to oats. 
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INSECTS AND THEIR CONTROL 

The Faunal Survey 

(M. D. Farrar) 

The listing of the animals found in South Carolina was begun 
in 1925 by the late Franklin Sherman. In 24 years 6,666 species of 
insects have been listed. In the last 4 years 274 new insect records 
were added. Of these, 17 were added in 1949. The importance of 
such records is often underestimated by the general public. These 
records are used almost daily by the Experiment Station Staff, the 
Extension Service Staff, students, research workers from other schools, 
the United States Public Health Service, the State Public Health 
Service, and the Armed Forces Medical Service. 

Records are maintained on all kinds of animal life found within 
the State. Almost complete records are available on the birds; fishes; 
amphibians (salamanders, toads, and frogs); reptiles (alligators, lizards, 
and snakes); mammals (rabbits, skunks, muskrats, rats, and mice). 
Many of the South Carolina records are included in published articles 
and books by authors in their respective fields. Such people make 
full use of these records. 

Cowpea Curculio 

(David Dunavan) 

Cowpea curculio investigations during the 1949 season were 
centered on a continued search for satisfactory control measures. 

Seven different formulations in dust form were used on field 
plots of the same size as those used in previous investigations. Each 
plot consisted of two rows of peas approximately 25 feet long set off 
from other plots by a single unb·eated buffer row. 

Each b·eatment was replicated once for each of two separate 
planting dates. Thus the following data cover a total of four plots 
for each treatment. 

Cryolite of 90 percent purity used at full strength gave better 
control than any of the other materials tested. Previous results in 
1948 indicated that a mixtme of BHC and DDT dust with sulphur 
as a carrier would give very satisfactory control. Dming the 1949 
season this combination was not tested fmther, but BHC and DDT 
were each used as separate treatments. Very good control was 
s'ecmed with each. However, because of the danger of distasteful 
or harmful insecticidal residues, these materials should be used with 
extreme caution if at all. A comparison of results is shown in table 25. 

Toxaphene, which in 1948 had given excellent control of the 
cowpea cmculio, made a rather poor showing in the 1949 plots. Plots 
treated with chlordane, rhothane, and parathion, respectively, gave 
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Table 25.-Comparison of Dust Insecticides Used for Cowpea Curculio Control, 
1949 

Treatment 

Cryolite 90% ---------------------------------------1 
BHC 6% gamma ------------------------------------
DDT 5% _____ -------------------------------------
Chlordane 5% -------------------------------------
Toxaphene 10% -----------------------------------
Parathion 1% --------------------------------------
Rhothane 5% ___ -----------------------------------
Check, no treatment --------------------------------

Larvae per 
pound of ripe 
peas in pod 

9 
17 
22 
24 
32 
33 
38 
43 

poor results, with infestations not significantly less than those of un
treated check plots. 

An important means of reducing infestations of this troublesome 
pest in cowpeas for home use or for canning is by delaying planting 
until after the middle of June. 

Pollen Supplements for Bees 

(David Dunavan) 

~;_ , a For several years data from many sections of the United States 
have shown beneficial results from feeding bees pollen supplements. 
A wide variety of materials has been used in an effort to provide 
bees with food which would supplement natural pollen which is so 
necessary in early spring brood-rearing. 

Because of the comparatively early blooming of many cultivated 
and wild plants from which bees can gather pollen, many southern 
beekeepers have been reluctant to believe that a pollen shortage 
could exist in the South. 

Careful observation of pollen reserves of many hives during early 
spring in upper South Carolina has indicated that dearths of pollen 
do exist at times. Prolonged periods of inclement weather rapidly 
deplete stored reserves of old pollen and prevent bees from gathering 
fresh stores from blossoming plants. 

Two materials have been used in pollen supplement feeding at 
Clemson. These are brewer's yeast and soybean Hour. The formula 
which proved most acceptable to bees was one released several years 
ago by the U. S. Bureau of Entomology. This formula consists of 
three parts soybean Hom with one part natmal pollen 1 made into a 
doughy mixtme with heavy sugar syrup. (See Cir. E-531, U.S.D.A. 
1946). This mixtme was fed inside the hives as thin cakes placed 
directly above the main cluster of bees. 

lA pollen trap on one hive during late summer will provide ample natural pollen 
for feeding many hives next spring. 
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Pollen supplements exposed in trays outside the hives have been 
completely ignored by bees at Clemson. During early spring in South 
Carolina when conditions are favorable for free flight of bees, there 
is usually natural pollen available from blossoming plants. This may 
explain the failure in South Carolina of this method of feeding bees 
which has been so successful in some northern states. 

Results of feeding tests carried on during the early spring of 
1949 showed considerable benefit to the hives fed. Feeding of the 
soybean-pollen-syrup cakes was begun on March 13 when a one-half 
pound cake was placed in each hive. A week later another half-pound 
cake was inserted. 

All hives were of the ten-frame Langstroth type with an addi
tional full depth food chamber available for brood-rearing. On April 
13, brood counts were made. Seventeen hives fed the supplement 
showed an average of 8.4 frames occupied by brood. Six hives used 
as checks to which no supplement was fed had an average of 6.6 
frames occupied by brood. Thus a gain of 1.8 frames occupied by 
brood was shown by the hives fed the supplement. Considering the 
small amount of supplement fed and the fact that brood-rearing was 
already well along when feeding was begun, these data should be 
quite convincing. 

Feeding tests similar to that just described have been carried on 
for several years at Clemson. Observations have usually indicated 
considerable benefit. However, results have been difficult to measure 
accurately. One reason for this is that feeding of supplements has to 
begin so early in the season. This makes it very difficult to get a 
careful check of the condition of each hive at the beginning of the 
feeding test. 

Control of Peach Insects 

(J. H. Cochran) 

During 1949 experiments were conducted on the following insect 
pests of peaches: plum curculio, Oriental fruit moth, scale insects , 
aphids, peach tree borer, and mites. The results show that parathion 
dusts and sprays were superior to lead arsenate for the control of 
the plum curculio. Preliminary tests indicate that parathion dusts 
were almost as effective as parathion sprays. Experiments with an 
AJX-model weed burner for the control of curculio worms in dropped 
peaches indicated that this machine was not very practical for the 
control of curculio. Observations during 1949 indicated that para
thion was probably responsible to a great extent for the reduction of 
Oriental fruit moth populations in the peach orchards in the Spartan
burg and McBee areas. Also, where parathion was used for the 
conh·ol of the plum curculio and Oriental fruit moth, there appeared 
to be a reduction in the number of live scale. However, it is doubtful 
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that the reduction in the scale population was sufficient to permit the 
omission of the dormant oil sprays. The black peach aphid is not 
a serious pest of peaches in this state every year, but it was a very 
serious threat to many orchards during the spring of 1949. It was 
found that parathion at rates as low as 1/ 3- to 1/ 2-pound of the 15 
percent wettable powder was more effective than nicotine sulphate. 
Experiments with DDT and several of the other organic insecticides 
showed that these materials gave fair control when the borer infesta
tion was light, but they did not give satisfactory control when the 
infestation was heavy. Several experimental acaricides were tested 
against the two-spotted mite on peaches; but, due to the heavy rains 
during the period, the data are not very conclusive. 

The results from the experiments conducted indicated that para
thion was effective against almost all of the major insect pests attack
ing peaches, but it is very hazardous to handle and should not be used 
if the grower is unable or unwilling to comply with all the necessary 
precautions. 

ANIMAL HUSBANDRY 

Hormones in the Swine Ration 

(E. G. Godbey, L. V. Starkey, and G. W. Anderson) 
A second feeding test has been conducted to determine the value 

of protamone and methyl thiouracil in the rations of fattening swine. 
During the 2-year period 60 hogs have been self-fed in individual 
pens. 

Protamone stimulates thyroid activity and causes an increased 
rate of metabolism. Methyl thiouracil reduces thyroid activity and 
usually reduces the animal activity and maintenance requirements. 

The hogs used in these tests were divided into 2 groups of 15 
each. The hogs in the :6rst group were fed a basal ration, while those 
in the second group were fed protamone with the basal rations. Five 
hogs from each group were slaughtered when they had reached a 
weight of 150 pounds. The thyroids from the protamone-fed hogs 
weighed less than those from the hogs receiving the basal ration 
alone. 

The hogs that remained in each group were divided into two 
lots. Five animals from each group were put on the basal ration and 
:6ve on the basal rations plus thiouracil. These hogs were fed until a 
market weight of approximately 22.5 pounds was reached. 

The protamone fed in the :6rst part of the test did not cause the 
hogs to gain faster or to use less feed for 100 pounds of gain during 
that period. 

During the second part of the test, thiouracil reduced the rate 
and the cost of gains. The hogs that had previously received prota-



68 SOUTH CAROLINA EXPERIMENT STATION 

mone made the most economical gains during the final period when 
thiouracil was fed. 

A study of the results of the entire fattening period shows that 
the hogs were most profitably fattened when they were fed thiouracil 
following protamone with the basal ration. The use of thiouracil 
increased the weight of the thyroid but did not affect the weights 
of the adrenals or the pituitary. 

Summer Pastures for Beef Cattle 

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

Good permanent summer pasture is the first requirement for 
successful beef cattle production. The length of the grazing season 
and the amount of beef produced per acre may vary from year to 
year, but the use of well-adapted grasses or grass combinations, when 
properly fertilized and managed, will usually insure the most eco
nomical returns from the beef herd. 

The proper grasses and grass combinations for the Piedmont 
section of the state have not been determined. The permanent pas
ture mixture of Bermuda, Dallis grass, lespedeza, and White Dutch 
clover is probably preferred by most producers. This combination 
forms a sod that prevents soil erosion and furnishes excellent grazing 
for a long period. Excess drought or rains affect it to a lesser degree 
than most other grasses. Farmers that want to return their pasture 
lands to cultivation may object to this combination because it is 
difficult to get rid of the Bermuda. Sericea is preferred by many 
people because it makes a good growth on poor soils and is easily 
established. The lack of palatability of this crop is sometimes objec
tionable. Kudzu is another crop that will grow on poor land and is 
relatively easily established. It makes a growth that is very palatable, 
but the grazing season is short and the crop easily damaged by 
over-grazing. 

Duplicate 4-acre plots of permanent pasture, sericea, and kudzu 
were grazed with one steer to an acre during the 1950 season. The 
steers weighed approximately 600 pounds each when they were put 
on the test. Grazing was started on the permanent sericea lots on 
May 9. The kudzu was not ready for grazing until May 23. The 
grazing season was closed on October 17. The late spring and ex
cessive droughts of the early fall caused a short grazing season and 
reduced the yield per acre. The beef produced per acre was 216 
pounds on permanent pasture and 186 pounds on kudzu or sericea. 

The difference between the buying and selling price of the steers 
was $54.00 for those on Bermuda and $46.50 for the cattle grazing 
sericea or kudzu. In spite of the poor growing season, these pastures 
made profitable returns after all costs were deducted. 
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A Method of Control of the Swine Kidney Worm 

(G. W. Anderson) 
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Benzene hexachloride and the delta isomer will destroy 99 to 
100 percent of swine kidney worm larvae in 24 hours after the parasite 
hatches from the egg. 

The parasite becomes infective in 4 to 5 days after hatching 
and, as benzene hexachloride can destroy the larvae before infectivity 
occurs, this compound may be an important aid in the control of the 
kidney worm. 

Commercial benzene hexachloride cannot be used as it contains 
other isomers which are poisonous. 

A preparation which has gamma isomer and delta isomer, or delta 
isomer only, would be a satisfactory compound to use. 

DAIRYING 

Perforated Pipe for Irrigating Pastures 

(W. A. King and J. P. LaMaster) 

Comparative studies were made of a perforated pipe system and 
sprinkler system for the irrigation of pastures. The perforated pipe 
system operates at pressures ranging from 4 to 20 pounds. The 
laterals have small holes of uniform size bored at regular intervals 
in the top part of the pipe. The lateral piping can be obtained in 
several sizes for different rates of water application. Two sizes of 
perforated pipe were used in this study- one applied water at the 
rate of 1 inch per hour (Type C) and the other at the rate of 2 inches 
per hour (Type A). These two sizes of the perforated pipe system 
were compared with an upright revolving sprinkler system with 3/ 16-
inch x 1/ 8-inch nozzles. 

It was necessary to lift the water 70 feet in order to reach the 
pasture. Five hundred feet of Type C lateral perforated pipe was 
used and the water spread averaged 42 feet. The operating pressure 
at the head of the lateral was 25 pounds with a drop of 7 pounds in 
the lateral. The cost of irrigating an acre with a 2-inch application 
of water by Type C perforated pipe was $3.28. With the Type A 
perforated pipe 200 feet of lateral was used, and the water spread 
in this case averaged 48 feet. The pressure at the head of the lateral 
averaged 27 pounds compared to 19 pounds at the end. The cost of 
irrigating an acre with a 2-inch application of water was $4.02 with 
Type A. The perforated pipe appears to be limited in its usage to 
low-growing crops, but works well for pastures. 

Sixteen sprinklers were used in the laterals of the overhead 
irrigation system. The pressure at the end of the sprinkler laterals 
averaged 35 pounds. The cost of irrigating an acre of pasture with 
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a 2-inch application of water by the sprinkler system averaged $5.60. 
In arriving at the expense of applying water to the pasture, the 

cost of equipment, gas, oil, man power, and interest on money in
vested were included. The man-hours involved only the time re
quired to move piping or attend to the irrigation equipment. 

The effects of 2 inches of water applied weekly on Bermuda grass 
pasture were studied from July 31 through October 22. By 28-day 
periods the increase in dry matter yield due to irrigation was 46.6 
percent, 46.9 percent, and 107.3 percent, respectively, and averaged 
52.5 percent for the entire 84 days. The irrigated area produced 1646 
pounds more dry matter per acre than the unirrigated. The natural 
rainfall during these three 28-day periods was 2.13 inches, 3.83 inches, 
and 3.80 inches, respectively. Only 0.55 inches, however, fell during 
the 39 days from September 10 through October 18. 

Rye Grass Increases Production of Kudzu Pasture 

(W. A. King and J. P. LaMaster) 

The forage production of kudzu is not as great as it may appear. 
In grazing tests previously conducted at Clemson with milking cows, 
the yield of kudzu pasture was equivalent to 0.52 tons of Kobe les
pedeza hay per acre. The yield of kudzu pasture when grazed by 
heifers was equivalent to 0.70 tons of hay per acre. 

Forty pounds of rye grass per acre was seeded in September on 
the experimental pastures after the cattle had grazed the kudzu. Prior 
to seeding, the land was disked lightly and fertilizer was applied at 
the rate of 500 pounds of 4-10-6 per acre. By planting in September 
the rye grass was seeded sufficiently early and the kudzu had the 
opportunity to recover from the disking. One pasture was grazed 
with milking cows and the second with 9-month-old heifers. A con
centrate mixture was fed to the cows on the basis of 1 pound for 
each 3 pounds of 4 percent fat-corrected milk produced. Two to three 
pounds of concentrate was fed daily to each of the heifers. 

The experimental grazing began on December 9. The cows 
grazed day and night, except for milking time, on the rye grass for 
140 days and obtained 46 percent of their required nutrients from the 
pasture. No nitrogen applications were made on this pasture during 
the experiment because it was believed that the residual nitrogen 
from 3-years' growth of kudzu should suffice. A lack of nitrogen was 
observed, however, during March and April. The feed-replacement 
value of the rye grass pasture was equivalent to 0.66 tons of Kobe 
lespedeza hay per acre. The spring months were dry and the kudzu 
was slow in growing. The rye grass undoubtedly was a heavy com
petitor of the kudzu for moisture during April and May. The kudzu 
was grazed by milking cows during August and September. The yield 
of the kudzu was equivalent to 0.30 tons of Kobe lespedeza hay per 
acre. The total yield of the rye grass and the kudzu when grazed 
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by milking cows was equivalent to 0.96 tons of Kobe lespedeza hay 
per acre. 

The yield of rye grass and kudzu was much greater in the second 
pasture where it was grazed by heifers. An additional 20.5 pounds 
of nitrogen (N) was made in January on the rye grass. The feed
replacement value of the rye grass pasture was equivalent in this case 
to 1.54 tons of Kobe lespedeza hay per acre. The kudzu returned 0.84 
tons of hay equivalent per acre. The total yield of both the rye grass 
and kudzu when grazed by heifers was equivalent to 2.38 tons of 
Kobe lespedeza per acre. 

Fescue-Ladino Clover and Kudzu Silages for Dairy Cows 

(W. A. King and J. P. LaMaster) 

Sufficient pasture in December, January, and February means 
excess forage in the spring months. A logical part of the winter pas
ture program is to preserve the excess crops in the spring by ensiling. 
In May 1949 a mixture of 70 percent alta fescue and 30 percent 
Ladino clover was ensiled with 65 pounds of blackstrap molasses 
added per ton of forage as the preservative. The fescue was in the 
early seed stage and the clover in bloom. In September kudzu was 
ensiled in a second silo with 61 pounds of molasses added per ton 
of green material. Both forages were chopped in lengths of about 
one-half inch with a field harvester and ensiled immediately. 

The fescue-Ladino clover packed well and made very good sil
age. The kudzu was drier, more bulky, and did not pack as well. As 
a result small pockets of mold were present in the top half of the 
kudzu silage. 

The fescue-Ladino clover silage and kudzu silage were compared 
with corn silage in a 16-week feeding trial, using three groups of 
cows with four Guernseys and four Holsteins in each group. In 
addition to the silages, Kobe lespedeza hay and a 16 percent protein 
concentrate mixture were fed. The silages and lespedeza hay were 
fed in bunkers in a shed. The consumption of silage was encouraged 
at the expense of the hay. The concentrate was fed on the basis of 
1 pound for each 3 pounds of 4-percent fat-corrected milk produced. 

The cows consumed the corn silage and the fescue-Ladino clover 
silage readily. Difficulty was experienced at first in obtaining ade
quate consumption of the kudzu silage. This was overcome in a few 
days. The daily silage consumption per cow averaged 45.6 pounds 
corn silage, 44.4 pounds kudzu silage, and 47.8 pounds fescue-Ladino 
silage for the respective groups. . 

The average daily milk production (4 percent F.C.M.) for the 
16 weeks was 34.9 pounds for the corn silage group, 35.1 pounds for 
the kudzu silage group, and 34.6 pounds for the fescue-Ladino clover 
silage group. The gains in live weight per cow averaged 48 pounds, 8 
pounds, and 38 pounds, respectively. 
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In this 16-week feeding trial the fescue-Ladino clover silage and 
the kudzu silage satisfactorily replaced corn silage in the ration of 
milking cows. 

Production Records of Crossbred Dairy Cattle 

(J. P. LaMaster, G. W. Brandt, and C. C. Brannon) 

The cross-breeding of dairy cattle was begun at Clemson College 
in 1936 to obtain animals and data for classes in genetics. Two-breed 
females were produced by mating animals of different dairy breeds. 
The two-breed females then were crossed with sires of a third breed 
to produce three-breed females. In a similar manner four-breed and 
five-breed females have been produced. 

In November 1947 the South Carolina Experiment Station acti
vated a research project on the breeding of dairy cattle and included 
the crossbred herd. It was decided to use only the Guernsey, Hol
stein, and Brown Swiss breeds in future crosses. The bulls of these 
breeds are being used in this order. 

The crossbred group is handled in the same manner as the pure
bred groups in the station herd. The cows receive all the roughage 
they will consume and a concentrate at the rate of 1 pound for each 
3 pounds of 4-percent fat-corrected milk produced. Production records 
are based on daily milk weights and monthly butterfat tests for 305-
day lactations. 

The results of the cross-breeding project to date are summarized 
in table 26. The average production of each cow is based on all 
completed records of 305 days or less, calculated to a twice-a-day 
mature equivalent basis. 

The first comparison in table 26 is that of the two-breed cross
breds and their purebred dams. The crossbred group was made up 
of 1 Ayrshire x Jersey (the breed of the sire is given first, the breed 
of the dam last), 1 Ayrshire x Guernsey, 2 Guernsey x Jersey, 1 
Jersey x Holstein, 4 Guernsey x Holstein, and 4 Holstein x Guernsey 
cows. The crossbreds show an average increase over their dams of 
914 pounds of milk and 37 pounds of butterfat. 

Seven dams of crossbred cows also had purebred daughters. The 
averages for the purebred dams and their purebred and crossbred 
daughters are shown in the second part of table 26. Where a purebred 
dam had more than one purebred daughter, the daughters' records 
were averaged and used as though the dam had one daughter. The 
crossbreds produced more milk and butterfat than their dams. They 
produced more butterfat but less milk than their purebred maternal 
sisters. 

The three-breed cows were sired by four bulls representing the 
Ayrshire, Brown Swiss, Guernsey, and Jersey breeds. They show an 
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Table 26.-Production Records of Crossbred Dairy Cattle1 

Comparisons 
I 

Records I Milk I Butterfat 
(Number) (Pounds) (Percent) I (Pounds) 

Comparison of Two-Breed Cows and 
Purebred Dams 

13 crossbred daughters ___________ 51 9704 4.29 416 13 purebred dams_ ______________ 56 8790 4.31 379 
DiHerence ------------------- + 914 -.02 +37 Daughters equal or excel dams ____ I 8 I 7 9 

Comparison of Two-Breed Cows with 
Purebred Dams and Purebred Maternal 
Sisters 

7 crossbred daughters ___________ 27 9482 4.42 419 
7 groups of purebred maternal I 

sisters2 __ -------------------1 52 9742 4.10 400 7 purebred dams ________________ 40 9352 4.16 389 
Comparison of Three-Breed Cows and I I I Two-Breed Dams 

14 three-breed daughters __________ , 35 10441 4.33 452 14 two-breed darns _______________ 98 10379 4.06 421 
Difference ------------------- + 62 + .27 + 31 

Daughters equal or excel dams ____ j 6 12 8 
Comparison of Four-Breed Cows and 
Three-Breed Dams 

8 four-breed daughters ___________ 13 10789 4.28 462 8 three-breed dams ______________ 28 9522 4.34 413 
DiHerence -------------------1 1 + 1267 -.06 + 49 

Daughters equal or excel dams---- 1 I 6 I 4 5 

1All averages shown are based on the average mature equivalent record of 
each cow calculated to a 2X, 305 day basis. 

2The seven purebred dams have 15 purebred daughters. Weighted average 
records used. 

average increase of 62 pounds of milk and 31 pounds of butterfat 
over their two-breed dams. 

Of the fom-breed cows one was sired by an Ayrshire bull, one by 
a Jersey bull, and six by a Brown Swiss bull. The four-breed cows 
show an average increase over their three-breed dams of 1267 pounds 
nf milk and 49 pounds of butterfat. 

The results of this work indicate that daughters of Holstein bulls 
from Guernsey cows produce more milk with a lower butterfat test 
than their dams. The milk of these Holstein-Guernsey crossbreds tests 
4-percent butterfat. Mating Holstein-Guernsey crossbreds to a Brown 
Swiss bull resulted in cows which produced more milk than their 
dams. Outstanding sires are as essential in any cross-breeding pro
gram as they are in a pmebred breeding program. 

The crossbred herd is increasing in numbers, and there will be 
a larger number of records available for comparison in the future. 
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Semen Placement Affects Results of Artificial Insemination 

(Victor Hurst) 

In this study cows were bred in the body of the uterus, midway 
in the cervix, and in the mouth of the cervix. Uterine and mid
cervical breeding were accomplished by the rectal breeding method. 
Breeding in the mouth of the cervix was carried out with the aid of 
a vaginal speculum. Cows were selected for a given type of breeding 
by means of a random rotation system. Only cows that had dropped 
at least one calf were placed on experiment. Cows were bred starting 
with the first heat period observed 65 days after calving. Each cow 
was checked for heat in the morning and in the afternoon. Each cow 
was bred with 1 cc. of diluted semen. The diluter used consisted of 
20 percent egg yolk and 80 percent 0.1 M sodium citrate. Cows first 
observed in heat in the morning were bred that afternoon. Cows 
first observed in heat in the afternoon were bred the· next morning. 

Table 27.-The Results of Placing Semen in the Various Parts of the Genital 
Tract of the Dairy Cow 

Site of semen deposition 

Mouth of cervix ----------------
Mid-cervix ---------------------
Body of uterus -------------------

Cows in 
group 

(Number) 

20 
28 
20 

Cows settling to first and 
second services 

(Number) I (Percent) 

10 
20 
14 

50 
71 
70 

Mid-cervical breeding is shown here to be as effective as uterine 
breeding. It eliminates injury to uterine tissues and subsequent in
fection. Pregnant cows will not ordinarily abort following mid-cervical 
insemination. On the basis of this work and for the above-named 
reasons, mid-cervical breeding has been recommended for use by the 
artiB.cial insemination technicians in South Carolina. 

Official Production Testing of Dairy Cattle 

(Calhoun H. Strickland) 

The Clemson College Dairy Department supervises the official 
production testing of registered dairy cattle in the State of South 
Carolina. These official production records are helpful in the selection 
and proving of breeding stock and in increasing the sale value of 
high producing individuals. The A. & M. College is the agency 
selected in each state to perform this duty because of the non-partial 
relationship and the confidence placed in records made under the 
supervision of these institutions. 

During the year ending June 30, 1950, 69 owners of registered 
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dairy cattle participated in either an Advanced Registry or a Herd 
Improvement Registry type testing program. A total of 12,159 butter
fat test reports on individual cows were made by the test supervisors 
dming the fiscal year. The 50-pound butterfat section of the honor 
roll this year contained 1,997 monthly records , 55 of which were made 
by Brown Swiss, 1,132 by Guernseys, 151 by Holsteins, and 659 by 
Jerseys. 

The number of cows completing official records totaled 570. The 
averages of the completed records by breeds, irrespective of age and 
classification, are as follows: 

Pounds Milk Pounds Fat Percent Butterfat 

Brown Swiss 
Guernseys ______ _ 
Holsteins ______ _ 
Jerseys _____ ____ _ 

8,498 
8,871 

11,190 
8,446 

347 
427 
399 
452 

4.08 
4.81 
3.57 
5.35 

The highest Brown Swiss record based on the fat production 
factor was 13,123 pounds of milk, 4.36 percent butterfat, and 572 
pounds of butterfat made by Swiss Bell Sylvia on H. I. R. in 305 
days at the age of 3 years and 7 months on two times per day milking. 
This cow is sired by Keeper's Eliza's Buster J. B. Swiss Bell Sylvia 
is owned by W. T. McClme, Sr., of Westminster, S. C. 

Bmch's Butterfat Ellen, owned by Coker's Pedigreed Seed Com
pany, Hartsville, S. C., made the highest Guernsey record. She pro
duced 13,528 pounds of milk, 5.10 percent butterfat, and 688 pounds 
of butterfat in 305 days as a senior two-year-old on three times per 
day milking. Her sire is Hilltop Butterfat Victor. 

Clemson College's Clemson Imperial Mary was the highest pro· 
ducing Holstein. She was on H. I. R. two times per day milking and 
was 8 years 4 months old. Her production was 18,656 pounds of milk, 
3.60 percent butterfat, and 672 pounds of butterfat. Carnation Im
perial Dione is her sire. 

J. D. Kemp, Edgefield, S. C., owns Prosperity Pogis Daisy which 
made the highest Jersey record. At 5 years 9 months on two times 
per day milking she produced 12,175 pounds of milk, 5.30 percent 
butterfat, and 645 pounds of butterfat. This cow is sired by Prosperity 
Sultan Jap. 

Design Favorite Peggy, owned by W. W. Crim, Moore, S. C., 
made the highest Jersey 2x 305 matme equivalent fat record 
dming the year. She was on Herd Improvement Registry two times 
per day milking and was 3 years 5 months old. She produced 13,335 
pounds of milk and 663 pounds of butterfat, giving her 7 49 pounds 
of butterfat on a matme equivalent basis. Her sire is Favorite Nic
otine Design. Mr. Crim received the award at the South Carolina 
Jersey Cattle Club Annual Meeting. 
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The 1949 Harvey C. Bates Trophy for the tested sire with the 
highest average milk production factor on five or more daughters was 
awarded to Coker's Pedigreed Seed Company, on the records of the 
six daughters of Coker Helen's Silver King. They produced an aver
age of 12,007 pounds of milk, 5.06 percent butterfat, and 607.5 pounds 
of butterfat, giving him a milk production factor of 124.6 percent. The 
1949 Harvey C. Bates Trophy for the tested dam with two or more 
tested daughters with the highest average milk production factor 
was also awarded to Coker's Pedigreed Seed Company for their cow 
Raider's Hilda. She has four tested daughters averaging 12,433 pounds 
of milk, 4.97 percent butterfat, and 618.2 pounds of butterfat, giving 
her a milk production factor of 127.3 percent. 

The tested sire and tested dam trophies were awarded at the 
South Carolina Guernsey Cattle Club Annual Meeting. 

POULTRY 

Study of Hormones in Broiler Production 

(M. A. Boone and C. L. Morgan) 

The market demands a broiler of highest quality in regard to 
fatness and finish. To produce a broiler of such quality and of de
sii·able market weight at an early age, various hormones have been 
utilized to improve fatness and finish. At this station dinestrol diace
tate, a female hormone, and methyl thiouracil, an anti-thyroid hor
mone, have been used in broiler diets to determine their effect upon 
gains in weight, fatness and finish, and efficiency of feed utilization. 
Trials using these hormones singly and in combination have been 
conducted. 

At proper levels and for a limited feeding period either singly 
or in combination, these hormones have increased the fatness and 
finish of broilers and in most trials without loss of feed efficiency or 
sacrifice of weight gains. The increase in fatness has been slightly 
greater in males than in females. 

Results of additions of dinestrol diacetate at levels of 0.0044 and 
0.0088 percent to the diets of males at different ages for a period of 
6 weeks and in combination with 0.1 percent methyl thiouracil for 
the same period are shown in table 28. 

In these trials gains in weights were slightly greater for all groups 
receiving dinestrol diacetate except the group in which the lower 
level of this hormone was combined with 0.1 percent methyl thiour
acil. An increase in fatness and finish, as observed by deposits of skin 
fat and amount of abdominal fat, was noted in all groups ii1 these 
trials receiving the hormone additions to the diet as compared with 
the control groups. 

In table 29 the results of feeding methyl thiouracil at levels of 
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0.05 percent and 0.1 percent singly and in combination with dinesh·ol 
diacetate are shown. 

Table 28.-Dinestrol Diacetate in Broiler Diets With and Without Methyl 
Thiouracil (Males) 

Average 
Age of weight Weight 
chicks gain for gain per 

Trials Diet additionl Breed2 when 6 weeks pound 
' treated (Grams) feed 
I (Weeks) (Grams) 

I 
(A) I None N.H. 8-14 696.8 92.8 

.0044% D.D. N.H. 8-14 758.2 101.9 
I .0088% D.D. N.H. 8-14 764.3 98.2 

(B) I None DXN.H. 4-10 959.3 ----
I .0044% D.D. DXN.H. 4-10 1007.0 ----

.0088% D.D. D X N.H. 4-10 993.5 ----

(C) None N.H. 5-11 841.7 ----
.0044% D.D. N.H. 5-11 861.9 ----

I .0088'/o D.D. N.H. 5-11 899.4 ----

(D) I None R.I.R. 6-12 751.3 123.3 
I .0044% D.D. R.I.R. 6-12 856.4 132.8 
I .0088% D.D. R.I.R. 6-12 831.4 132.3 
I .0044% D.D. + 0.1 '/o M.T. R.I.R. 6-12 604.4 123.3 

.0088o/c D.D. + 0.1 % M.T. I R.I.R . 6-12 802.6 140.1 

1 D.D.-Dinestrol diacetate; M.T.-Methyl thiouracil. 
2N.H.-New Hampshire; D X N.H.-Delaware X New Hampshire Cross; 

R.I.R.-Rhode Island Red. 

Table 29.-Levels of Methyl Thiouracil in Broiler Diets With and Without 
Dinestrol Diacetate (Males) 

Percent 
Age of Average Weight fat and 
chicks weight gained oils in 

Diet addition when gained in per right 
treated 8 weeks pound tibia 
(Weeks) (Grams) feed (Dry wt. 

(Gran1s) basis) 

I 
None ---------------------------- ---- 595.5 129.9 14.75 
0.05% Methyl thiouraciL ___________ 10-12 580.3 126.0 17.16 
0.05% Methyl thiouraciL ___________ 8 12 484.2 124.9 20.95 
0.05% Methyl thiouracil 
plus .0044% Dinestrol diacetate ______ 8-12 534.9 133.0 19.27 
0.05% Methyl thiouracil 
plus .0088% Dinestrol diacetate ______ 8-12 532.6 130.4 20.85 
0.1% Methyl thiouraciL ____________ 10-12 563.2 127.8 17.56 
0.1% Methyl thiouracil 
plus .0088% Dinestrol diacetate ______ 10-12 583.0 129.4 15.37 
0.1% Methyl thiouraciL ____________ 8-12 394.5 109.4 21.15 
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In this trial weight gains were reduced by methyl thiouracil 
additions of both 0.05 percent and 0.1 percent levels in the diet of 
broilers when fed for periods of 4 weeks. At the 0.1 percent level 
of methyl thiouracil in the diet for a period of 4 weeks both weight 
gains and feed efficiency were noticeably reduced. At the 0.05 percent 
level of methyl thiouracil in the diet for 2 weeks, weight gains and 
feed efficiency of the broilers were approximately the same as for the 
control group. A considerable increase in skin-fat deposits and ab
dominal fat was noted in all broilers receiving methyl thiouracil in 
the diets. The amount of fat and oils in the tibia was definitely 
increased by methyl thiouracil feeding as determined by chemical 
analysis. By adding dinestrol diacetate along with methyl thiouracil 
in the diet of broilers, weight gains and feed efficiency were increased. 

The use of female hormones or those of anti-thyroid properties 
offers possibilities of improving the fatness and finish of broilers at 
various ages. A breeding program to develop a strain of chickens that 
will produce high quality broilers at an early age, however, should 
not be neglected. 

The Effect of Sulfonamides on Positive Pullorurn Reactor Hens 

(James B. Cooper, C. L. Morgan, and G. W. Anderson) 

The accepted method for the control of pullorum disease in adult 
birds is the detection of positive reactor hens through blood test and 
their elimination from the breeding Hock. This method requires con
siderable time and effort and the loss of certain hens which otherwise 
might be desirable for the production of hatching eggs. Following 
favorable reports on the use of sulfa drugs to control pullorum disease 
in chicks, it appeared that these drugs might be useful in the control 
of this disease in adult carrier hens and make them available for the 
breeding Hock. The pullorum-control program in adult birds also 
would be greatly simplified thereby. 

Two trials with pullorum-reactor hens have been conducted with 
sulfamerazine in the drinking water and in the feed to control this 
disease. In the first trial hens with a natural infection of the disease, 
as determined by the blood test, were used. For the second trial 
hens were made positive to the blood test for this disease through 
inoculation with the Salmonella pullorum organism. Following the 
administration of sulfamerazine at levels of 0.5 percent and 2.0 per
cent in the feed and 0.2 percent in the drinking water to the various 
groups for a period of 2 weeks, the hens were tested at weekly in
tervals for 21 weeks by the rapid whole-blood test to determine the 
effect of the drug on the reaction to the test. The results of the use 
of sulfamerazine to control pullorum in adult negative reactor hens 
are shown in table 30. 

The adminish·ation of sulfamerazine to positive pullorum reactor 



SIXTY-THIRD ANNUAL REPORT 79 

Table 30.-Effect of the Administration of Suliamerazine on the Rapid Whole 
Blood Test of Positive Reactor Hens as Shown by 21 Weekly Tests 
Following Treatment 

Number Number 
Treatment over period Number of hens of hens 

of 2 weeks Trial of hens tempor- negative 
arily on all 

negative tests 

I 
Control ------------------------- 1 10 3 0 

2 13 0 0 

0.2 '/c sulfamerazine in drinking water 1 11 7 5 
2 13 5 4 

0.5 '/c sulfamerazine in feed _________ 1 10 9 2 
I 2 13 1 0 

~-sulfa~:r~zi~e in feed-- ---------1 1 13 9 2 
2 13 5 0 

hens caused the reaction to the rapid whole-blood test to become 
negative in a high percentage of hens. The number of negative re
actors was greatest immediately following the administration of the 
drug. A small number of the hens that became negative following 
the adminish·ation of sulfamerazine remained negative tq the rapid 
whole-blood pullorum test for the period of 21 weeks. From these 
hens no pullorum organisms were recovered on post mortem and 
laboratory examination. Among the hens that were temporarily neg
ative to the rapid whole-blood test for pullorum following the ad
ministration of sulfamerazine, a number were diagnosed as positive 
carriers on post mortem and laboratory examination at the end of 
the test period. Chicks hatched from these hens showed high mor
tality on brooding and a high incidence of pullorum. 

A third test has been conducted in which sulfaquinoxaline was 
administered to positive pullorum reactor hens which had been inocu
lated with the organism. The adrninsh·ation of this drug was through 
the feed at levels of 0.0125 percent and 0.025 percent and in the 
drinking water at a level of 0.025 percent. No change in the reaction 
to the rapid whole-blood test for pullorum was noted with these hens. 
All hens remained positive to the test. 

It appears that sulfamerazine may destroy the pullorum disease 
organism in the body of the hen as noted by the results with a small 
number of positive reactor hens that became permanently negative 
following the administration of the drug as used in these tests. The 
number of positive reactor hens that were only temporarily negative 
following the administration of sulfamerazine and were later found 
to be infected with the organism on laboratory examination indicates 
that the use of this drug with the breeding flock prior to the rapid 
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whole-blood test for pullorum may produce false results in making 
this test. Sulfaquinoxaline had no effect upon the pullorum reaction 
of the hens used in this test. 

CHEMISTRY 

Chemical Properties of Pungent Peppers 
J. H. Mitchell, J. A. Martin, and D. B. Roderick) 

Chemical work similar to that of 1949 was repeated this year 
using fom varieties of peppers. Peppers were grown at Clemson and 
Florence. Six plots were planted on which combinations of calcium 
and magnesium compounds and trace elements were used. 

Plants and pods were analyzed separately for silica, iron, alumi
num, calcium, magnesium, phosphorus, sulfur, manganese, and 
copper. 

The results do not indicate significant increases in these elements 
that might be attributed to the materials added. There are, however, 
some differences which may be due to the soil and to climatic con
ditions. 

Summary 
(J. H. Mitchell and D. B. Roderick) 

In addition to the regular chemistry projects the Chemistry D e
partment is cooperating with other departments on projects in which 
chemical problems are involved. 

Table 31 indicates the number, somce, and natme of samples 
received from various somces and analyzed dming the year by the 
Chemistry Department. 

Table 31.-Samples Received for Analysis in Connection with the Various Projects 
1949-1950 

Number 
Nature Constituents of Number 

Department of sample determined individual of 
determi- samples 
nations 

I 
Animal Husbandry Corn Feed analysis 14 2 
Chemistry Pepper plants Mineral analysis 528 48 
Chemistry Pepper pods Mineral analysis ----- 528 48 
Dairy Pasture grass Feed analysis, calcium, 

phosphorus ------- 350 50 
Dairy Pasture grass I Carotene and moisture 214 107 
Dairy Milk Carotene and vitamin A 74 37 
Poultry Feeds Feed analysis, calcium, 

I phosphorus ------- 14 2 
Miscellaneous Feeds Feed analysis, calcium, 

phosphorus ------- 21 3 
Total number of samples and individual determinahons---- 1 1743 297 
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Enrichment of Com Meal 

(E. J. Lease) 

81 

The nutritive value of corn meal ground and consumed in South 
Carolina has been improved in recent years by addition of vitamins 
and minerals during enrichment at the corn mill. Analyses of many 
kinds of corn meal showed it to be deficient in several vitamins and 
minerals that are needed in greater amounts in the average diet. 
Niacin, thiamine, and riboflavin are the vitamins, and calcium and 
iron are the minerals added by enrichment. 

A concerted effort has been made to disseminate factual informa
tion about this health program. A natural color sound film of 14 
minutes running time was made at Clemson to aid in the education 
of the public on the subject. The film has been recognized as an 
outstanding educational film on nutrition and has been widely used in 
the South. Publications and other means of conveying information 
about enrichment have been used. 

It was found that improvements in the food value of corn meal 
were very much needed from the standpoint of both sanitation and 
enrichment. A machine was designed to clean shelled corn before 
grinding and these machines were disb·ibuted on a non-profit basis 
to the mills of the State. Many mills obtained plans and castings for 
building their own machines to clean shelled corn before grinding 
into human food. Over fifty corn cleaners of the Clemson design have 
been put into use during the past year. When one remembers that 
corn bread is a very commonly used staple, it is understandable that 
any improvement in its food value will be of far reaching importance. 
Keeping this objective in mind, analyses of hybrids and analyses 
before and after cooking by various recipes were made. 

COAST EXPERIMENT STATION 

(E. D. Kyzer, Superintendent) 

Com Varieties and Hybrid Studies 
(E. D. Kyzer and T. M. Clyburn) 

With more plants per acre, heavier fertilization, and the use of 
adapted hybrids, the per acre corn production on adapted soils of 
the state is materially increasing. With the not uncommon yields of 
from 75 to 100 bushels per acre, this corn program fits well into the 
expansion of the livestock development of the state. In order to 
furnish up-to-date information on new varieties and hybrids as they 
are released by the breeders, a yield and adaptation test is conducted 
annually at the Coast Experiment Station. In addition to yield data, 
storm resistance, disease resistance, insect resistance, and adaptability 
to machine harvesting data are recorded. It is significant to note 
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that, prior to 1948, there was not a weevil and storm resistant yellow 

corn adapted to lower South Carolina that would approximate the 

yields of the better white corns. Since 1948 the 3-year average data 

for this station show a newer yellow hybrid, Dixie 18, to yield con

sistently with the higher yielding white hybrids, and at the same 

time to have excellent storm and weevil resistance. Though the ears 

are placed medium-high, machine-picking of this hybrid has been 

satisfactory. Table 32 gives data for the past 3 years, and the averages 

for the period. 

Table 32.--Corn Varieties and Hybrids, Coast Station, 1948-1950 

Variety I 
Yield in bushels per acre 1--=--R_e_si_stance=--to-----:-;--

1948 I 1949 I 1950 I Average Storms I Weevils 
-

Yellow 
Dixie 18 -------------- 73.8 84.6 69.0 75.8 Excellent Excellent 

N. c. 27 --------- ----- 69.6 76.1 55.0 66.9 Very poor Medium 

Wood's 240 ----- ------ 62.5 83.0 --- --- Medium Medium 

Funk's 720 ------------ 69.4 --- --- --- Medium Good 
Funk's 714a ----------- --- --- 62.0 --- Medium Medium 

Wood's 211 ----------- --- --- 59.0 --- Poor Medium 
Dorchester Co. Redl ---- --- 57.8 41.0 --- Medium Medium 

White I I Dixie 17 --------- - ----1 79.2 85.8 70.0 78.3 Very poor Poor 

Coker's 811 ----------- --- --- 76.0 --- Excellent Good 

Dixie 11 -------------- 66.7 83.4 --- --- Good Good 

Funk's G-780 ---------- - -- 83.9 62.0 --- Poor Mediw11 

Wood's 361 ------ ----- --- 76.3 --- --- Medium Mediwn 

Wood's 352 ----------- --- --- 64.0 --- Poor Poor 

La. 468 --------------- 72.6 73.4 --- --- Medium Good 

Douthit's Prolific! ------ 53.6 63.8 56.0 57.8 Medium Excellent 

Latham's Double! - - ---- 50.0 58.5 53.0 53.8 Medium Excellent 

Coker's Ellis 1 --------- --- I --- 42.0 --- Medium Medium 

lOpen-pollinated varieties. 

Tall Fescue and Ladino Clover for Wintering Beef Cows 

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

Beginning in the fall of 1947, plantings of Kentucky-31 or Alta 

fescue and Ladino clover have been made each year at the Coast 

Experiment Station for future studies on the wintering of beef cattle 

Two tons of lime, superphosphate and/ or medium applications v

pasture-grade complete fertilizers have been used before planting. 

Complete fertilizer is being applied each succeeding fall, and nitrogeu 

.or nitrogen and potash is applied later as a top-dressing. During the 

winter of 1949-1950, a 5-acre pasture seeded to Kentucky-31 and 

Ladino clover in 1947 and a similar 6 acres seeded in 1948 were 

combined and used as a winter pasture for mature Angus brood cow:.. 

These cows were in medium thin flesh, averaged 998 pounds initial 
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weight, and were fed nothing except salt in addition to grazing. The 
grazing period extended from December 19 to April 12, with the 
exception of from February 6 to March 7. During this rest period, 
200 pounds of nitrate of soda and 100 pounds of 60 percent muriate 
were applied per acre, while the experimental cows were on a similar 
pasture not being used for experimental purposes. During the entire 
grazing period, the experimental area furnished 37.09 cow-days graz
ing per acre. The average daily gain per cow was 1.96 pounds, and 
the gains produced per acre were 78.3 pounds. The seemingly low 
carrying capacity, as shown in cow-days per acre, may have been 
due largely to insufficient rainfall in October, November, and Decem
ber when the greatest growth of fescue and clover should have taken 
place. Weather records of the station show the rainfall to have been 
0.31 inches, 2.38 inches, and 1.01 inches, respectively, for these 
months. 

Crossbred Calves Compete with Purebred Angus Calves 

(T. M. Clyburn, E. G. Godbey, and E. D. Kyzer) 

Cows from the purebred Angus herd of the Coast Experiment 
Station were selected in 1947 to furnish both purebred and crossbred 
calves for a test. This test had for its purpose the comparison of 
purebred Angus calves and crossbred Brahman-Angus calves grown 
under normal conditions for the production of heavy calves for 
slaughter. The cows were separated into two groups; one group was 
bred to a purebred Angus bull, the other was bred to a purebred 
Brahman bull. During the second year the cows were switched to 
opposite bulls in order to eliminate the possibility of all good mothers 
being in one lot. In 1949 a Hereford bull was secured, and the cows 
were separated into three lots. The calves were creep-fed a ration 
of four parts ground corn, two parts ground oats, and one part cotton 
seed meal. Minerals were available free choice. All calves were 
weighed at birth and at weaning (seven months of age). After wean
ing they were shipped by h·uck to a packing plant, about 50 miles 
distant, slaughtered, and processed. Shrinkage due to shipping, dress
ing percent, and grades were secured. All grading was made by a 
committee of three. The data based on averages per calf follow: 

Three' Y ea,rs' Data 
1948, 1949, 1950 

Breeding I Number I Birth I F1inal I 
calves weight weight 

Angus -----------\ 54 I 65.2 I 461.0 \ Brahman-Angus ___ 48 79.4 506.8 

Gain I Dressing I Carcass 
percent grades 

395.8 I 56.6 I Low Good 
427.4 I 58.3 Low Good 
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Two Years' Data 
1949 and 1950 

Breeding I Number I 5f~fsPf~g I Number I 
calves percent calves 

Angus - - ---- --------------------\ 37 I 3.0 I 41 \ 
Brahman-Angus --------- --------- 29 3.6 35 I 

Feed 
per calf 

372.6 
584.9 

The above data show the Angus calves were smaller at birth 
and at weaning and had lower gains. The crossbreds had 45.8 pounds 
more meat for sale per calf (@ 25¢ gives $11.83). The difference in 
dressing percent was 1.7 percent in favor of the crossbreds. Both 
groups of calves graded the same average grade of Low-Good. The 
shipping loss and feed were not kept for the first year. The crossbreds 
consumed a larger amount of feed than did the purebreds; however, at 
market price they paid for the extra feed and gave a profit of $5.17 
more than the purebreds did. 

Breeding 

I 

~~J~~a~~A~g~; -======= i 
Hereford-Angus ____ ___ 

One Year Data 
1950 

wnber I Birth I 
calves weight 

I 21 63.7 
15 75.9 
16 I 68.5 

1950 Data 

Final 
weight 

474.8 
523.9 
531.1 

Gain 

411.1 
448.0 
462.6 

I 
I 

Feed 
per calf 

303.7 
360.9 
457.1 

Breeding Number 
calves 

Shipping 
loss in 

percent 
Dressing 
percent 

Carcass 
grades 

Angus ------------------ -/ 
Brahman-Angus ----- -- -- -
Hereford-Angus --- -------1 

17 
12 
16 

3.3 
3.5 
2.8 

58.1 
58.8 
59.3 

I Low Good 
Low Good 

I Mediwn Good 

For the one year in which the Hereford-Angus crossbred calves 
were on test they out-weighed both the Angus and the Brahman
Angus at weaning and had a higher gain. They consumed more feed; 
however, their extra weight and higher carcass grade gave them 
enough margin to pay for the feed. The Hereford-Angus also had 
less shipping loss and a higher dressing percent. 

The three years' work has consistently shown the Brahman-Angus 
crossbreds to be heavier, to dress higher, and . to have carcass grades 
equal to those of the purebreds; however, the one year's data with 
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the Hereford-Angus calves show them to be equal to or better than 
the Brahman-Angus crossbreds. This fact suggests that hybrid vigor 
accounts for this gain by the crossbreds, and that equal hybrid vigor 
was found in the offspring of the Hereford bull when crossed with 
comparable Angus cattle. 

PEE DEE EXPERIMENT STATION 

(E. E. Hall, Superintendent) 

Cotton Defoliation 

(E. E. Hall) 

The first experiments in defoliating cotton with the use of chem
icals were conducted at the Pee Dee Station in 1938. For several 
years previous to that time it had been observed, in side-dressing 
cotton with different forms of nitrogen, that pulverized cyanamid 
would kill the leaves if it contacted them. This observation led to 
making a direct application of the pulverized fertilizer grade of 
cyanamid to the leaves with a rotary hand duster. Good coverage 
was not obtained as the material was too heavy to dust well. By 
mixing equal parts of cyanamid and hydrated lime the dusting qual
ities were improved, and almost complete defoliation resulted in 8 to 
10 days after being applied at the rate of 25 to 30 pounds per acre 

Figure 16.-Defoliated cotton on the same area where the first defoliation 
experiment was conducted in 1938 at the Pee Dee Station. 
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to plants wet with dew. At present the American Cyanamid Company 
is manufacturing a special dusting grade which is used on thousands 
of acres throughout the cotton belt every year to prevent loss from 
boll rot and to facilitate picking with mechanical harvesters. 

Defoliating Cotton Reduces Loss from Boll Rot 

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

Loss of cotton from boll rot was unusually heavy in undefoliated 
cotton over practically the entire state in 1949 when 7.93 inches of 
rain fell in 8 days, from August 17 to 31, at the Pee Station. In rank 
growth cotton, where there was dense shade, the loss was much greater 
than in smaller cotton. Cotton fertilized with 100 pounds of nitrogen 
per acre showed a loss of 32.4 percent of mature bolls by September 
9, while that fertilized with 60 pounds of nitrogen showed a loss of 
11.0 percent, and that fertilized with 40 pounds of nitrogen showed 
a loss of 1.0 percent. 

Examination of all mature bolls, Sept. 13, on five 10-foot sections 
defoliated and undefoliated cotton showed that 6.7 percent of the 
bolls on defoliated cotton were rotten and that 25.5 percent of the 
bolls on undefoliated cotton were rotten. 

The amount of boll rot varied greatly in varieties grown under 
the same conditions. In tests of 17 varieties of undefoliated cotton 
the loss from boll rot varied from 6.5 percent to 30.0 percent. 

Some growers thought that excessive loss from boll rot was 
probably due to the insecticide used, but no evidence to support this 
view was found in examining both cotton where poison had been 
applied and cotton where no poison was used. Where poisons had 
been applied and the cotton was later defoliated there was a 0.5 per
cent loss from boll rot; when no insecticide was used, there was a 1.5 
percent loss. Cotton in the same field with no insecticide and no 
defoliant showed a loss of 19.1 percent rotten bolls. 

Soil Treatment for Nematodes Increases C<rtton Yields 
(E. E. Hall and F. M. Harrell) 

The prevalence of root knot as a disease of tobacco and certain 
vegetable crops has stimulated various efforts towards its control. 
Development of resistant varieties and the application of fumigants 
and other chemicals directly to the soil, which might prove toxic to 
the nematode causing .root knot, have resulted in a high degree of 
control. With some crops the injury caused by nematodes is plainly 
visible, while with other crops yields can be reduced without marked 
noticeable effect on growth. 

In the spring of 1949 definite areas of nematode-infested land 
were b·eated with DD at the rate of 22 gallons per acre. Application 
was made with tractor equipment, placing the DD 6 to 8 inches deep 
in streams 12 inches apart. Checks were left between the treated 
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areas. Yields on the treated areas averaged 1716 pounds of seed 
cotton per acre as compared with a yield of 1432 pounds for the 
unh·eated, a difference of 284 pounds. 

Two materials, Dowfume and DD, were used in a similar ex
periment in 1950. They were applied at the rate of 10 gallons per 
acre in a single stream in the bottom of the middle-buster furrow 
and covered immediately with a furrow on each side. These beds 
were later thrown open, fertilizer was applied, and the land rebedded 
for cotton. 

The DD-treated areas averaged 1809 pounds of seed cotton; the 
Dowfume-treated area averaged 1784 pounds; and the untreated area 
averaged 1517 pounds per acre; or a gain of 292 pounds per acre for 
the DD treatment and a gain of 267 pounds per acre for the Dowfume 
treatment over the untreated checks. These studies will be continued 
for several years to determine whether or not treatments can be profit
ably made over a period of years. 

Yield of Oats Not Greatly Influenced by Rate of Seeding 

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

The amount of oat seed per acre used by growers varies more 
widely than that of other grain crops and has less influence on yield 
than most other factors, such as time of seeding, fertility of soil, and 
rate of fertilization. Six rates of seeding, varying from lh-bushel to 
5 bushels per acre, have been tested at this station over a 12-year 
period with no significant differences in yield from any of the rates. 
When seeded at rates of :Y2, 1, and 1lh bushels per acre, oats stool 
more freely, have larger heads, and heavier grains than when seeded 
at the rates of 3 and 5 bushels per acre. When seeded at the rate of 
5 bushels per acre, there is very little stooling, and the heads are 
smaller with lighter grains. Yield data by years covering a 12-year 
period are recorded in table 34. It will be noted that the 5-bushel 

Table 34.-Effect of Rate of Seeding on Yield of Oats, Pee Dee Station 

Seeding rate 
per acre I 

Bushels of threshed grain per acre I 
1938I1939I1940I1941 I1942i 19431194411945119461194 71194911950 
I I I I I 

'n Bushel ------- 1 81 50 81 62 76 63 46 79 53 43 34 77 
1 Bushel _______ , 83 58 81 65 76 70 51 72 51 48 42 74 
1'n Bushels _____ 77 61 84 68 78 69 52 70 51 43 44 83 
2 Bushels ------- 80 56 82 68 1 75 63 50 72 51 44 44 78 
3 Bushels ------- 1 79/ 52 82 59 74 70 52 71 48 49 39 80 
5 Bushels ------- 1 69 55 I 82 68 68 73 47 65 48 48 I 34 70 

12-year 
average 

yield 

63 
64 
65 
64 
63 
61 

Note: Each rate of seeding was replicated six times in 4-row plots. Yield records were 
obtained from the two center rows of each plot. 

Fertilizer before planting-400 pounds of a 5-10-5 per acre. 
Top-dressed at rate of 30 pounds of nitrogen per acre. 
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rates produced the lowest yield, 61 bushels per acre, as compared 
to 65 bushels for the 1lh-bushel rate, and 63 and 64 bushels for the 
lh- and 1-bushel rates, respectively. 

Barley Variety Test, 1950, Pee Dee Station 

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

Barley is a good substitute for corn for livestock feeding, but 
due to diseases and lodging at maturity it is not as well suited for 
growing in the Coastal area as in the Piedmont section. Above-average 
yields were obtained in a test of 13 varieties at the Pee Dee Station 
in 1950. A sh·ain of Marett's Calhoun produced 52.7 bushels per acre 
followed by Wood's Wong with 50.1 bushels. Yields for the different 
varieties varied from 24.0 to 52.7 bushels per acre. 

Results for all varieties included are recorded in table 35. 

Table 35.-Barley Variety Test, 1950, Pee Dee Station 

Variety! 

Calhoun M450-13 (Marett) --------------------------------1 Wong #166 (Wood) -------------------------------------
Calhoun N. C. ------------------------------------------1 
Calhoun 1949 B.F.S. (Marett) -----------------------------1 
Calhoun 1950 B.F.S. (Marett) ----------------------------
Calhoun M450-4 (Marett) -------------------------------- ~ 
Calhoun #103 (Wood) ----------------------------------
Calhoun M450-40 (Marett) ------------------------------
Calhoun M450-60 (Marett) -------------------------------1 
Calhoun M450-6 (Marett) -------------------------------
Beardless # 13 (Wood) -----------------------------------1 
Calhoun 570-6 St. 5 (Marett) ------------------------------1 
Calhoun M848-3 St. 4 (Marett) ----------------------------1 

lEach variety replicated six times in 4-row plots. 
2Yield records from two center rows of each plot. 

Wheat Variety Studies, 1950, Pee Dee Station 

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

Bushels 
per acre2 

52.7 
50.1 
49.7 
48.1 
46.3 
45.7 
43.5 
41.2 
39.7 
39.0 
37.7 
33.0 
24.0 

The production of wheat in the state is far below requirements, 
and farmers could well afford to increase production by using part 
of the land taken out of production of other crops through crop
acreage control. Profitable yields can be obtained by planting seed 
of productive adapted varieties on good land properly prepared and 
fertilized. Some varieties are more subject to disease than others. 
This was particularly true during the past two warm winters when 
mildew and rust were very prevalent, causing a sharp reduction in 
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yield in the more susceptible varieties. Of the 24 varieties in a yield 
test in 1950, Redhart and Sanford were the most severely injured 
by mildew. The highest yield, 38.3 bushels, was made by Atlas 50, 
followed by Marett's M925 and Atlas 66 with a yield of 37.1 and 37.0 
bushels per acre, respectively. 

l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

Yields for all varieties in the 1950 test are presented in table 36. 

Table 36.-Wheat Variety Test, 1950, Pee Dee Station 

Wheat varietyl 

Atlas #50 (N.C.) ----------------------------------- \ Marett's M925 ___________________ ------------------
Atlas #66 (N.C.) ------------------------------------1 
Marett's M764-39 ----------------------- ___________ _ 
Marett's Chancellor 1950 B.F.S. ----------------------1 
Leapland (S. C. Exp. Sta.) ---------------------------
Coker Hardired 1950 B.F.S. --------------------------
Marett's M764-35 ___________ --------- --- ---- _______ _ 
Purcam (S. C. Exp. Sta.) -------------- --------------
Coker 47-23 ----------------------------------------1 
Chancellor (Ga. Exp. Sta.) ---------------------------1 
Marett's Chancellor 1950 B.F.S. ----------------------- \ 
Coker 47-27 ----------------------------------------Marett's M764-74 --------------- __________ ----------1 
Marett's M64-47 _________ ---------- ____________ -----1 
Coker Coastal 1950 B.F.S. ---------------------------1 
Marett's M764-8 _____________ -----------------------1 
Thorne #560 (Wood) --------------------------------1 Marett's M764-45 _ ------------- __________________ ---1 
Vahart #711 (Wood) --------------------------------1 
Redhart #107 (Wood) -------------------------------1 
Sanford (Ga. Exp. Sta.) -------------------------------1 
Redhart #412 (Wood) -------------------------------1 
Coker Redhart 1950 B.F.S. ---------------------------1 
Coastal (Average 36 Checks) --------------------------1 

lEach variety replicated six times in 4-row plots. 
2Yield records were taken from two inside rows of each. 

Oat Variety Test, 1950, Pee Dee Station 

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

Bushels 
per acre2 

38.3 
37.1 
37.0 
35.7 
35.4 
35.2 
35.0 
34.2 
33.9 
33.2 
33.0 
32.3 
32.1 
32.1 
32.0 
32.0 
31.9 
30.6 
30.2 
29.8 
28.6 
25.7 
20.5 
19.8 
33.7 

The rapid increase in livestock in South Carolina creates a need 
for more economically-grown home feeds. When yield and cost of 
production are considered, the oats crop comes nearer filling this 
need than practically any other crop as it can be profitably grown 
in every section of the state. Recent developments by plant breeders 
of high yielding cold and disease-resistant varieties make the growing 
of this crop safer and more profitable. Seed of these new varieties 
are obtained direct from breeders each year and planted in a test 
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along with regular standard varieties to determine which has the 
most desirable qualities. Thirty-eight varieties and strains were in
cluded in the 1950 test, the results of which are recorded in table 
37. Yields ranged from 41.4 bushels per acre for the lowest yielding 
to 82.9 bushels for the highest yielding. Marett's Anderson and Coker's 
Victorgrain were the highest yielding varieties. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

Table 37.-0at Variety Test, 1950, Pee Dee Station 

Variety! I 

Marett's Anderson 10111 ----------------------------
Marett's Anderson 10101 ----------------------------
Marett's Anderson 1950 B.F.S. -----------------------
Coker's Victorgrain 48-93 ---------------------------
Marett's Anderson 10118 ----------------------------
Marett's Anderson 1948 B.F.S. -----------------------
Coker's Victorgrain 1950 B.F.S. -----------------------
Marett's Anderson 10110 ______ - -------- - -- - - ________ _ 

I 

Coker's Victorgrain 1949 B.F.S. -----------------------1 
Fulgrain #15 (Wood) ------------------------------
Coker's Victorgrain 48-88 ---------------------------- ~ 
Coker's Fulgrain 1949 B.F.S. ------------------------
Arlington (Ga. Exp. Sta.) ---------------------------
Coker's Fulgrain 1950 B.F.S. -------------------------1 
Mare~'s Hybrid 10114 ------------------------------- ~ 
Cokers 49-45 --------------------------------------
Coker's 49-46 _________ ----------------------- _____ _ 
Coker's Fulgrain 48-107 -----------------------------1 
Marett's Carolina Red 1949 B.F.S. ---------------------
Coker's 45-670 ___ ----- _______ --- _ ---- ___ - ----------1 
Fulgrain #160 (Wood) ------------------------------1 
Marett's Hybrid 10115 ------------------------------- 1 

Marett's Carolina Red B.F.S. ------------------------- ~ 
Coker 49-41 ---------------------------------------
Marett's Hybrid 10109 ------------------------------
Coker 49-49 ----------------------------------------1 
Coker 49-40 ----------------------------------------1 
Coker 49-47 ----------------------------------------1 
Lemont 2165 (N.C.) ---------------------------------1 
Stanton #403 (Wood) -------------------------------1 

g~~:~ !~~~~ ========================================! Marett's Hybrid 10132 ------------------------------- 1 

Hastings 100 Bu. ------------------------------------1 
Coker 49-43 ---------------------------------------
Coker's Stanton 1949 B.F.S. --------------------------
Letoria #354 (Wood) ------------------------------
Coker's Fullbright 1950 B.F.S. ------------------------
Sturdy (Average 54 Checks) _______________ .:. _________ _ 

1 Each variety replicated six tinles in 4-row plots. 
2Yield records were taken from two inside rows of each plot. 

Bushels 
per acre2 

82.9 
80.5 
79.4 
78.9 
77.1 
75.7 
75.4 
73.0 
72.8 
72.0 
71.2 
69.9 
69.9 
69.7 
68.9 
67.3 
67.1 
66.6 
65.6 
65.5 
65.2 
64.9 
64.7 
64.6 
63.1 
62.5 
62.3 
60.0 
59.2 
59.1 
54.7 
54.0 
53.1 
51.7 
51.6 
50.3 
49.0 
41.4 
64.2 
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Southern Corn Hybrids for South Carolina 

(Alfred Manwiller and Lewis Reep) 

91 

The early use of northern hybrid corn in the South was unsatis
iactory, but developments in southern agriculture have shown that 
hybrid vigor can be utilized to improve corn adapted to this area. 
Hybrid corn of either white or yellow grain can now be recommended 
for all areas of South Carolina. 

When corn hybrids and varieties are judged they must be satis
factory with respect to yield and must show grain of respectable 
quality even after ordinary storage for considerable time and must 
possess a stalk and root system of sufficient strength to hold the ears 
off the ground until harvest time. These requirements imply disease 
resistance, especially to ear and stalk rots, and resistance or tolerance 
to insects, notably the rice weevil. 

Due to drouth, the 1950 corn yield testing program in this state 
suffered a loss of nearly 50 percent of the total experiments. Data 
from the remaining portion are presented for the Costal Plains in 
table 38. 

Table 38.-Summary of Coastal Plains Corn-Yield Tests,1 1950 

Variety I 
Bushels per acre IAveragel Percent ! 

bushe ls weevil Pe rcent 
Summer- I Loris I Harts- I Orange- I Charles- JB :~ck- 1 Flor- per acre infest. lodging VIlle ville burg ton v1lle ence 

I I I 
Dixie 18 -------- 69 81 88 7l 39 42 69 66 8 17 Dixie 17 ________ 70 84 92 61 31 47 72 65 33 50 Cokeis 811 _____ 76 78 88 66 39 41 63 64 5 6 
N. C. 27 -------- 55 75 82 57 30 42 63 58 20 33 Wood's S352 ____ 64 67 80 56 26 40 63 57 51 42 Funk's G7l4a ____ 62 69 79 55 30 34 66 56 23 46 Funk's G780w ___ 62 69 76 53 26 36 57 54 23 36 Wood's S211 ____ 59 61 73 54 23 38 59 52 17 40 Douthit's Pro!. ___ 56 67 77 56 25 29 54 52 8 30 Latham's Doub. __ 53 61 76 34 31 22 54 I 47 8 29 

~--

1 Each test replicated six times. 

Since the response of some hybrids is not the same in the Pied
mont as in the Coastal Plains, table 39 is presented separately. It 
represents two tests, both made at Clemson, one on bottom land and 
one on upland soil. 

Recommended Hybrids 

Coker's 811. This new white hybrid, developed and produced 
by Coker's Pedigreed Seed Company, is tentatively recommended. It 
has an exceptional stalk and root system which enables it to remain 
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Table 39.-Summary of Piedmont Yield Tests, 1950 

(Average of two tests-6 replicatiom each) 

Variety 

I 

g~~=r' s
1 

~1 l-= = = == = = = = = = = = == == == == == == ==========I 
NC 27 ---------------------------------------
Funk's G780w -------------------------------
Funk's G714a --------------------------------
VVood's S352 ---------------------------------
Dixie 18 -------------------------------------1 
Latham's D. ---------------------------------- ~ 
Douthit's P. ---------------------------------
VVood's S211 ----------------------------------

Bushels 
per acre 

115 
100 
99 
96 
93 
92 
92 
92 
89 
87 

Stalk 
and roots 

Poor 
Excellent 
Fair 
Poor 
Poor 
Poor 
Excellent 
Fair 
Fair 
Poor 

erect long after maturity. The plants are short and the ears are at 
a desirable height. The short, tight husk over the end of the ear has 
prevented excessive weevil damage wherever tested. It is recom
mended for the Coastal Plains. In the Piedmont the limited data 
available indicate Dixie 17 as superior in yield but decidedly inferior 
in stalk and root strength. 

Dixie 17. This hybrid is recommended wherever the rice weevil 
is not a serious problem. It has an inadequate husk for the Coastal 
Plains and does not stand well after maturity, but shows a very high 
average yield, especially in the Piedmont. The grain color is white; 
the cob is red. 

NC 27. This hybrid is recommended for general use but is espe
cially adapted to the Piedmont. It is grown extensively in the Coastal 
Plains, but may be excessively damaged by rice weevils under some 
conditions. It is susceptible to stalk rot and will lodge severely when 
infected. In the absence of infection it stands very well. The grain 
is yellow, while the cob is white. 

Dixie 18. This variety is recommended for general use but is 
especially adapted to areas where rice weevil infestation is apt to be 
heavy. It has a long tight husk with an excellent stalk and root sys
tem which keeps the plants erect long after maturity. The ears are 
carried high, but have been harvested successfully with a mechanical 
harvester. Dixie 18 has yellow grain and a white cob. 

Many farmers have grown both Dixie 18 and NC 27 and have 
made their choice on the basis of their own farm experience. Avail
able test data over the past 3 years indicate a substantial average 
increase in yield for Dixie 18 over NC 27 in the Coastal Plains, except 
at Florence and Hartsville where the two have been practically equal 
in yield. NC 27 has the better yield record of the two in the Piedmont. 



SIXTY-THIRD ANNUAL REPORT 93 

Table 40.-Three-Year Average Yield in Bushels per Acre of Two Hybrid Varie
ties of Com Grown in the Coastal Plains and in the Piedmont 

Coast and 

I 
Florence 

I 
Clemson 

Variety 
I 

Edisto and and 
Areal Hartsville Anderson 

I I l Dixie 18 ------------------1 71 76 88 
NC 27 ------------------- 64 I 77 92 

1 Includes tests at Loris, Charleston, Summerville, Blackville, and Orangeburg. 

The State Yield Tests 

These tests were, until recently, conducted by Clemson College 
and the various Branch Stations. The present coordinated experiments 
are still chiefly conducted on Experiment Station farms and owe much 
of their success to the cooperation of the several station superin
tendents. No attempt is made to achieve the highest possible yields, 
but considerable care is taken to see that all hybrids and varieties 
are treated alike in an effort to make the results reflect the producing 
ability of the seed. 

Stem Rot of Transplanted Tobacco 

(Q. L. Holdeman and T. W. Graham) 

During the extended wet period in the latter part of the 1950 
planting season, several farmers reported difficulties in obtaining a 
stand of tobacco after setting good plants in the field. Investigations 
revealed that a fungus was attacking the young plants and destroying 
the stem. Necrotic brown to black lesions formed on the stems just 
below the soil level. The decayed area spread around the outer 
layers and also invaded the pith, thus causing the tissue to collapse 
in a dark, mushy mass. VVhen the plants were pulled they usually 
broke in two. Observations revealed that under humid conditions 
the rot progressed upward into the base of the leaves and downward 
into the roots. On different farms field estimates of diseased plants 
varied from 0 to 10 percent. Resets placed adjacent to diseased plants 
frequently failed to become established, thus making a second and 
a third resetting necessary. 

The failure to establish a uniform stand produces a condition 
which the farmers call "a ragged crop." Lack of uniformity in the 
field causes additional problems in harvesting, curing, and grading 
the tooacco. 

The fungus, Pythium aphanidennatum, was isolated and by inocula
tion was proved capable of causing stem rot of transplants. This 
fungus is not new to this area. It is usually found in most agricultural 
soils. The same fungus has been reported as causing occasional dam
age in many tobacco-growing regions of the world. The diseased 
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condition is usually associated with a prolonged wet period which 
tends to keep the moisture content of the soil at a high level. 

Further research on this diseased condition, including a study of 
possible means of conh·ol, is underway. 

Cotton Insect Investigations 

(L. C. Fife, R. L. Walker, and C. E. Jernigan)l-

Examinations of Woods Trash Indicate Potential Damage by Boll 
Weevil in 1950. In the fall of 1949 an examination of surface trash 
collected from woods adjacent to cotton fields on 20 farms in Florence 
County indicated that boll weevils had entered hibernation at the 
record-breaking rate of 10,744 per acre (Table 41). The previous high 
record of weevils entering hibernation was 4840 per acre in the fall 
of 1945. The winter of 1949-50 was mild, with a mean temperature 
of 52.4°F. and a minimum of 25°F. for November through February. 
The examination of surface trash in March 1950 disclosed the presence 
of 11,108 weevils per acre. The previous high record for weevil sur
vival in Florence County was 3969 per acre in March 1949. These 
records indicate that in March 1950 there were 2.8 times as many 
weevils as in March 1949, and 3.7 times the average for the last 13 
years. 

The lowest winter survival of the boll weevil on record at Flor
ence was 176 weevils per acre in March 1940. During the winter of 

1937-38 
1938-39 
1939-40 
1940-41 
1941-42 
1942-43 
1943-44 
1944-45 
1945-46 
1946-47 
1947-48 
1948-49 
1949-50 

Year 

Average------------------------------1 

Boll weevils per acre 
of trash 

Fall Spring 

3,963 
2,731 
4,324 
4,840 

3,974 
3,969 

10,744 
4,935 

1,472 
3,582 

176 
1,960 
1,839 
2,995 
1,210 
2,580 
2,193 
2,904 
2,710 
3,969 

11,108 

lMuch of the work covered by this report was planned and conducted by Floyd 
F. Bondy, who died July 19, 1950. 

Table 41.-Infestations of Boll Weevils in Surface Trash Collected from Woods 
in Florence County, S. C., 1938 to 1950 
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1939-40, the mean temperature was 44.6°F. for November through 
February, and the minimum was 13°F. Damage to the cotton crop 
that year was considerably below average. 

Although the winter survival is important, the damage caused by 
the boll weevil is largely governed by weather conditions during June, 
July, and August. With maximum temperatures below 95°F. and with 
frequent showers and cloudy weather during these months, consider
able boll weevil damage to the cotton crop will result even though 
the winter survival is low. 

Most Boll Weevils Enter Cotton Fields in June. Although the 
records from hibernation cages and surface trash examinations serve 
as a fairly reliable index of boll weevil survival, they do not show 
when weevils return to cotton fields under natural conditions. Weevils 
in cages, especially in the open field, were found to emerge much 
earlier than weevils in natural hibernation. 

A study of the period when weevils emerged from natural hiber
nation and entered the cotton fields was begun in 1938 on an isolated 
trap plot of early-planted cotton. This planting has been continued 
each year since 1938 on the same 1/5-acre plot. Each plant was 
examined at least three times a week from the time the cotton was 
large enough for weevils to feed on until July 1. All weevils found 
were counted and killed, and every square that formed on these plants 
during this period was removed so that no new weevils could develop. 

For the period 1938-50 an average of 27 percent of the weevils 
emerged before June 1, or before the fruiting of the plant. The other 
73 percent (range 53 to 97 percent) of the boll weevils emerged in 
June, or after the squares began to form, and an average of 33 percent 
(range 17 to 60 percent) of the weevils emerged after June 14, or after 
blooming began (Table 42). 

Since the overwintering generation of weevils emerge through 
June and the first brood begins to emerge about June 15, three 
applications of an insecticide, at weekly intervals, beginning at squar
ing and three at blooming have been recommended for early-season 
control of boll weevils. 

Low-Gallonage Emulsion Sprays Gave Effective Boll Weevil 
Control. Extensive tests were conducted to compare low-gallonage 
emulsion sprays with dusts for boll weevil control. Sprayed and 
dusted plots of about 0.5 acre each were adjacent to each other, so 
that the results were directly comparable. All treatments were repli
cated in three fields. 

All the plots were dusted or sprayed the same number of times 
and on the same dates. The number of applications ranged from 10 
to 12 for the different fields, and applications were made at 5- to 
7-day intervals, beginning when the first fruiting forms were noted. 
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Table 42.-Boll Weevil Emergence from 115-Acre Trap Plots of Cotton, Flor
ence, S. C., 1938 to 1950 

1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

Year 
Total 

number of 
weevils Before 

June 1 

Percent emergence 

380 37 63 I 26 
741 12 88 60 

55 5 95 38 
1,115 3 97 44 

545 32 68 24 
518 18 I 82 42 
150 41 59 21 
563 47 53 19 
365 23 77 53 

1,092 39 61 17 
450 42 58 20 

1,435 40 60 20 
______________ -=-=-~-=-=--=-=-=.::--::..:---"-'5'.;,

9
o4

5
=-=:7
8
,--+

1

--::

2
1:-=2
7
_-+-

1 

-~ss::---+,----,43:-::::35_ Average _____ ----- --_-_-_-_-_--_-_,_l __ :.__.c: _ _,_ ___ __, __ 7_3 _ __, _ _ ..::___ 

The insecticides and dosages used and the yields of seed cotton per 
acre are shown in table 43. 

Spraying and dusting gave equal control of the boll weevil. With ;: 
the possible exception of plots treated with aldrin, in which dust ... 
proved better than the spray, yields from comparable plots were about 
the same for both methods. 

Excellent boll weevil conh·ol was obtained with all insecticides 
tested; the increases in yield averaged about 1000 pounds of seed 
cotton per acre. 

Table 43.--Comparison of Dusting and Spraying with Various Organic Insecticides 
for Boll Weevil Control. Florence, S. C., 1950 (Average of 3 repli
cates.) 

Dosage Pounds of seed cotton Gain, 
Insecticide pounds per acre spray 

per acre Check I Dust I Spray over dust 

Toxaphene ---------
_, 

2.25 ', 373 ', 1,537 

I 
1,515 ', -22 

Toxaphene + DDL_ _1 2.22 + 1.11 373 1,460 1,473 13 
Chlordane + DDT ___ - 1.12 + 0.56 373 1.428 1,448 20 
BHC + DDT_ ____ __ - 0.361 + 0.60 373 1,376 1,491 115 
Lindane + DDT_ ___ -1 0.37 + 0.61 495 1,415 1,605 190 
Aldrin -------------=I 

0.28 
I 

344 1,253 1,039 1 -214 
Dieldrin ------------ 0.17 344 1,307 1,296 -11 
Heptachlor --------- -1 0.56 I 429 1,356 1,503 147 

Average _________ _I I 388 I 1,391 I 1,421 I 30 

lGamma isomer. 

~ 
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Aldrin, dieldrin, and heptachlor failed to control bollworms at 
the indicated dosages. Therefore, for over-all cotton-insect control 
DDT should be combined with these insecticides and applied at the 
rate of 0.5 pound per acre. 

Benzene hexachloride (BHC) and lindane gave excellent control 
of aphids. However, there was a considerable build-up of aphids 
following treatments with chlordane plus DDT and toxaphene plus 
DDT. 

Tobacco Sprayers Can Be Used for Applying Wettable-Powder 
Sprays for Cotton Insect Control. Sprays made from wettable pow
ders of toxaphene, chlordane, and BHC plus DDT were applied 
with the regular two-row tobacco sprayer for boll weevil control. 

The sprayer was modified for spraying cotton so that one, two, 
or three high-volume type nozzles could be used per row. The volume 
of spray applied varied from about 12 gallons per acre with one 
nozzle per row to approximately 45 gallons with three nozzles per 
row. 

Ten applications of spray were made between June 15 and August 
5 at about 7-day intervals. The first four applications were made with 
one nozzle per row, two applications with two nozzles per row, and 
four applications with three nozzles per row. 

Excellent boll weevil control was obtained with all materials 
tested. The seasonal average of boll weevil-punctured squares was 
about 36 percent in the treated plots as compared with 90 percent 
in the untreated check (Table 44). 

Increases in yields ranging from 808 to 1191 pounds of seed 
cotton per acre were obtained from all treatments. 

To make sprays from wettable powders of organic insecticides 
mix them with water in a large drum and stir thoroughly. Always 
stir this prepared mixture vigorously before transferring it to the spray 
tank. 

Table 44.-Boll Weevil Control with Sprays Made from Wettable Powders of 
Various Organic Insecticides. Florence, S. C., 1950 

Percent Pounds of seed 

Pounds of I of boll 
cotton per acre 

Treatment I toxicant weevil-
per acre punctured Total I Gain over 

squares check 

Check ---------------------- 90 457 
I Chlordane 50% -------------- 1.0 37 1,648 1,191 

Toxaphene 40% -------------- 2.0 36 1,265 
I 

808 
BHC 8.2% + DDT 13.6% _____ 0.3 + 0.5 36 I 1,348 891 
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Profit Realized from Boll Weevil Control. Boll weevil control 
was found to be a good investment for the farmer. 

Tests were conducted in six fields with a total area of about 30 
acres. One-half of each field was dusted and the other half sprayed. 
Two untreated outside plots of l/2-acre in each field served as checks. 

As shown in table 45, there was a net profit of about $116 to 
$119 per acre, and for each dollar spent for poisoning there was a 
return of about $5. 

In cne field, which produced 1 1/4 bales per acre, the net profit 
was approximately $175 to $182 per acre for the dusted and sprayed 
plots, respectively, and for each dollar spent for poisoning there was 
a return of about $8. 

Table 45.-Profit Per Acre from Boll Weevil Control. Florence, S. C., 1950 

Pounds of seed cotton per acre __________ \ 
Value of seed and lint ----------------
Costs: Picking and ginning ------------1 

Poison (11 applications)! --------1 
Applying poison (50¢ per acre) ___ _ 

Total cost -----------------1 
et value of seed and lint ------------- ~ 

Net profit from poisoning -------------
Returns per dollar spent for poisoning ___ _ 

Not 
treated 

407 
$ 71.10 

13.26 

13.26 
57.84 

Dusted 

1,369 
$239.91 

44.67 
15.60 

5.50 
65.77 

174.14 
116.40 

5.51 

Sprayed 

1,410 
$246.80 

46.00 
18.00 

5.50 
69.50 

177.30 
119.46 

5.08 

1120 pounds of dust at 13¢ per pound or 4 gallons of spray (toxaphene 6 
pounds per gallon) at $4.50 per gallon. 

Several Promising New Pesticides Tested. Dust containing 3 
percent of EPN2 or 4 percent Aramite3 gave excellent control of red 
spider mites when applied at the rate of 10 pounds per acre. 

Pestox 34 applied in an emulsion spray at the rate of 0.5 pound 
per acre gave good control of aphids on cotton. Applied as emulsion 
sprays, parathion at 0.1 pound per acre and a 20-percent tetraethyl 
pyrophosphate concentrate at 1 pint per acre also gave excellent 
control of aphids. 

Dilan,5 in a dust and in an emulsion spray, gave promising results 
against bollworms when applied at the rate of 2 to 2.5 pounds per 
acre. 

~A product containing 0-ethyl 0-p-nitrophenyl benzene thiophosphonate. 
3A product containing 2-(p-tert-butylphenoxy)-1-methylethyl 2-chloroethyl sulfite. 
4A product containing octamethyl pyrophosphoramide. 
5A product containing a 2:1 mixture of 1,1-bis(p-chlorophenyl)-2-nitropropane and 
1,1-bis(p-chlorophenyl)-2-nitrobutane. 
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Compound 11896 and Dilan when applied as a dust at the rate 
of 2 pounds of technical grade per acre were less effective against 
the boll weevil than the recommended insecticides. 

Although all these new pesticides gave promising results, they 
cannot be recommended for general use until further tests have been 
made. 

Tobacco Blue Mold 
(T. W. Graham and Q. L. Holdeman) 

Blue mold appeared in South Carolina on February 14, 1950, which 
was earlier than in previous years. The plant bed season this time 
was about one month farther advanced than nonnal due to high 
temperatures during January and February. Blue mold was quite 
active and extensively spread over the tobacco area before the first 
of March. At this time, however, cold weather checked the growth 
of plants and also the activity of blue mold. Beds with early infection 
suffered most from blue mold, and many of these had stands reduced 
50 to 75 percent. Over-all damage to tobacco plants was not as severe 
as in previous years. Weather conditions were not favorable for blue 
mold at the critical time for plant injury, and growers generally did 
a better job of treating. 

't I lable 46.-Spray Materials Tested for Control of Tobacco Blue Mold, Pee Dee Station, 1950 .. 
I I 

Po d 

I 
Disease Index2 

un s I 
Test material 1 Manufacturer per 100 Pot 

gallons 1 I 2 I 3 I Average 

5397 ---------·/ Carbide and Carbon Chemical Div.3__ 1 0 0 0 0 
5400_________ _ Carbide and Carbon Chemical Div.___ 1 0 0 0 0 
341 SC4 _______ 1 Carbide and Carbon Chemical Div.___ 2 25 41 91 52 
341 C4 ________ 1 Carbide and Carbon Chemical Div.___ 2 26 57 35 39 
658___________ Carbide and Carbon Chemical Div,___ 1 53 47 41 47 
224 __________ _ 1 Carbide and Carbon Chemical Div.___ 1 27 20 94 47 
640 __________ _ Carbide and Carbon Chemical Div,___ 1 29 46 100 58 
Vancide 30W4_ R. T. Vanderbilt Company__________ 2 45 61 18 41 
Vancide 38W4_ 1 R. T. Vanderbilt Company________ __ 2 41 42 100 61 

. Orthocide 406 __ California Chemical Spray Company__ 2 10 0 0 3 
)o; Cadminate ____ _ Mallinckrodt Chemical Works________ 1 19 15 38 24 

Fermate _______ l E. I. du Pont de Nemours & Co.______ 4 0 0 0 0 
Parzate_______ E. I. duPont de Nemours & Co·------ ~ 3 \ 0 \ 0 0 0 
Dithane Z-78 ___ 1 Rhom and Haas Company___________ 3 0 0 0 0 
Untreated _____ ! ---------------------------------- __ 63 30 54 49 

1Sprays were applied in a twice-weekly schedule from March 27 through April 25. 
2Index of blue mold damage to plant: 0 equals no injury, 100 equals maximum damage. 
3Division of Union Carbide and Carbon Corporation. . 
4At the rates indicated these materials were phytotoxic; therefore, dosages were reduced 

on April 14 and used thereafter at one-half the above rates. 

SA product containing an oxygenated dimer of hexachlorocyclopentadiene. 
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Conditions for testing fungicides for blue mold control were 
moderately critical at the Pee Dee Station. A number of known 
effective fungicides were tested along with new experimental mater
ials in spray formulations as shown in table 46. The known effective 
materials include Fermate, Parzate, and Dithane Z-78, all of which 
gave complete control in these tests. In addition, three new materials 
not previously used against blue mold were effective. These materials, 
compounds, 5397, 5400, and Orthocide 406, were not injurious to 
tobacco plants. They show promise as new blue mold fungicides 
and deserve further testing. 

Fungiciues in dust formulations were also tested in large-scale 
cooperative trials with a tobacco grower. Materials used were Fer
mate I5 percent technical, Parzate IO percent technical, and Dithane 
Z-78 IO percent technical. All these gave complete control. 

Tobacco Insect Investigations 

Insecticides Tested for Aphid Control 

(Norman Allen, C. R. Hodge, J. D. Early, and Luther Cox) 

The green peach aphid (Myzus persicae ( Sulz. )) continued to be 
a major insect pest in I950. Although tobacco growers are fairly well 
acquainted with insecticides that can be used for control, those that 
are in common use have several disadvantages. For this reason new 
materials have been sought that would be effective in controlling the 
aphids, safe to use on tobacco, and less toxic to warm-blooded animals. 

In experiments conducted during I950, dusts were compared with 
high and low-volume sprays. In the experiment with dusts and high
volume sprays the most effective treatments were (I) a dust containing 
I percent of parathion, (2) a spray prepared with I / 2 pound of a IS
percent parathion wettable powder to 50 gallons of water, and (3) a 
spray prepared with I pint of a commercial IO-percent tetraethyl 
pyrophosphate solution to 50 gallons of water. A spray containing 
I / 2 pound of IS-percent parathion wettable powder plus 4 pounds 
of 50-percent TDE (dichlorodiphenyldichloroethane) wettable powder 
to 50 gallons of water also gave good control. Poor control was 
obtained with sprays containing I pint of a commercial IO-percent 
~olution of tetraethyl dithiopyophosphate or octamethyl pyrophos
phoramide to 50 gallons of water. All treatments were applied after 
the plants had become infested with aphids. 

In the experiment comparing dusts and low-volume sprays, the 
most effective treatments were a dust containing I percent of para
thion with undiluted cryolite as the diluent and a dust mixture con
taining I percent of parathion plus IO percent of TDE. None of the 
low-volume sprays that were tested appeared to be very promising 
for the control of aphids on tobacco. 
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New Insecticides for Homworm Conb·ol 

(Norman Allen, C. R. Hodge, and Luther Cox) 
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Farmers have developed considerable interest in new insecticides for 
control of the tobacco hornworm (Protoparce sexta (Johan. ) ). Owing to 
this interest and a definite need for an insecticide that will not leave 
an objectionable residue on cured tobacco, two relatively new insecti
cides were tested in 1950. Toxaphene and TDE were tested in dusts 
and in high and low-volume sprays. 

The experiments showed that, when properly applied, the follow
ing treatments were effective in controlling the tobacco hornworm: 
(1) A dust containing 20 percent of toxaphene or 10 percent of TDE, 
at an average rate of about 22 pounds per acre dming the season; 
(2) a spray containing 4 pounds of 40-percent toxaphene or 50-percent 
TDE wettable powder to 50 gallons of water, at 75 gallons per acre; 
and (3) a low-volume emulsion spray containing toxaphene or TDE at 
2 pounds per acre in 18 gallons of water, applied with traction sprayers 
equipped with T-jet nozzles. However, both toxaphene and TDE 
low-volume emulsion spray, at the concentration used, caused some 
damage to ripening tobacco leaves. 

Although toxaphene and TDE are promising insecticides for the 
control of the tobacoo hornworm, they cannot be recommended until 
tests to determine their effect on the taste and flavor of the cmed 
tobacco have been completed. Preliminary experiments conducted 
by a commercial cigarette manufacturer have indicated that toxaphene 
imparts an undesirable taste to cigarette tobacco. 

A Parathion Drench for Grub Control 

(C. R. Hodge and Norman Allen) 

Larvae of the green June beetle (Cotinis nitida ( L.)), commonly 
called white grubs, were abnormally abundant in tobacco plant beds 
dming the season. A dust containing 1 percent of parathion had been 
recommended in some areas for their control, but no experiments had 
been conducted with parathion in South Carolina. Therefore, small
scale toxicity tests with this material were conducted on the Experi
ment Station Farm, and more extensive tests in infested beds on 
growers' farms. 

The small-scale toxicity tests were conducted on 1/ 2-square-yard 
plots of infested soil. These plots (Figure 17) were separated from 
each other to prevent interplot movements of the larvae, and they 
were arranged in randomized blocks so that each treatment could be 
replicated fom times. Each of the plots had been stocked with 60 
healthy larvae dming the fall and winter months, and the larvae had 
been supplied with manme for food so that they would become well 
established in their environment before any control tests Were con-
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Figure 17.-Kind and arrangement of individual test plots used in the 
grub control experiments. 

ducted. When the soil from each plot was dug up, each larvae was 
examined to determine the effect of the treatment. In the tests on 
growers' farms the treated beds were examined for dead larvae and 
for new larval burrows. 

A drench prepared by adding 1/ 2 pound of a 15-percent para
thion wettable powder to 50 gallons of water, applied at a rate of 
100 gallons per 100 square yards, gave satisfactory control. This 
remedy appears to be safe, effective, and easy to apply. At two and 
four times this strength the drench gave no better results. The grubs 
were killed much faster by the drench than by a 1-percent parathion 
dust, even where the dust was applied at a rate of 5 pounds per 100 
square yards. A 1-percent tetraisopropyl pyrophosphate dust applied 
at the rate of 1 ~ pounds per 100 square yards was ineffective. The 
effectiveness of the parathion dust mixture seemed to depend upon 
rains to wash the insecticide into the larval burrows. The speed of 
kill is very important in a bed of growing plants, because a few days 
of burrowing may destroy a large percentage of the plants. 

An Easy Way to Control Mole Crickets 

(C. R. Hodge) 

Occasionally the southern mole cricket (Scapteriscus acletus (R. and 
and H.)) infests large areas of tobacco plant beds. Their continuous 
burrowing under young plants ·or germinating seeds may deplete an 
entire plant bed. This activity is often confused with that of green 
June beetle larvae. However, the mole cricket makes numerous 
burrows just beneath the soil surface; whereas, the green June beetle 

.. ) 
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larva makes vertical holes into the soil and thereby leaves small hills 
.of soil above the surface of the ground. 

Experiments were conducted on a grower's plant bed in 1950 
with a drench prepared by adding 1/ 2 pound of 15-percent parathion 
wettable powder to 50 gallons of water. When applied at the rate 
of about 50 gallons to 100 square yards of infested soil, this drench 
gave good control. Most of the mole crickets were killed within 24 
hours after treatment. 

This new remedy for mole crickets infesting tobacco plant beds 
is safe, very effective, rather inexpensive, and easy to apply. 

A New Type of Sprayer for Tobacco 

(Luther Cox) 

Small traction sprayers which have been in use for the last 15 
years have been a big help to tobacco growers. However, such spray
ers are capable of treating only a small acreage in one day. Moreover, 
some of the insecticides that are being used currently for tobacco 
insect control are poisonous if inhaled or absorbed through the skin, 
and the conventional type of mule-drawn sprayer does not give the 
operator adequate protection from such poisons. 

A spray shield1 has been constructed for small tobacco sprayers, 
but this is only a partial solution to the problem. Full-grown tobacco 

Figure 18.-An experimental model of a high-clearance spray machine 
designed for treating tobacco with insecticides. 

lAllen, Norman, and Luther Cox. 1950. A spray shield for mule-drawn tobacco 
sprayers. S. C. Agr. Expt. Sta. Cir. 77. 
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plants must be treated for insect control. Since such plants may be 
5 to 6 feet tall with leaves that are easily bruised, the sprayer must 
pass over the tops of the plants and discharge the spray to the rear 
of the operator. 

An experimental model of a high-clearance spray machine (Figure 
18) was constructed early in 1950.2 The machine is mounted on 
rubber tires, is pulled by a mule, and has an axle clearance of 6 feet. 
The pump is driven by a 1Vz-horsepower gasoline motor and has a 
capacity of 5 gallons per minute at a pressure of 60 pounds per square 
inch. However, it is operated at only 3 gallons per minute at 50 
pounds pressure, and the excess power is applied to a jet agitator 
in the spray tank. The sprayer is equipped with a 60-gallon tank 
and sufficient spray nozzles for treating three rows at a time. Only 
high-volume sprays were used in the machine in 1950, and the rate 
of application was about 60 gallons per acre. 

Spraying with a High-Clearance Machine 

(Luther Cox and Jack D. Early) 

The high-clearance sprayer that was constructed early in 1950 
was used during the growing season to apply high-volume sprays for 
aphid and hornworm control on a 12-acre field of a grower's farm. 
Five applications were required during the season. For three of the 
applications a spray composed of 4 pounds of lead arsenate, l / 2 
pound of a 15-percent parathion wettable powder, and 1 pound of 
a 50-percent DDT wettable powder to 50 gallons of water was used. 
DDT was omitted in the first application and parathion in the fifth 
application. 

Owing to clogging of the strainer in the pump and to poor 
agitation, the first application did not give satisfactory hornworm 
control. By removing the strainer and improving the agitation, satis
factory aphid and hornworm control was obtained with each of the 
subsequent applications. 

The fifth application was made primarily to control the tobacco bud
worm (Heliothis virescens ( F. )) which was feeding in outbreak numbers 
on the top leaves of the plants during the latter part of the season. The 
spray containing DDT and lead arsenate gave satisfactory control. 

The principal difficulties encountered with the machine were its 
excessive weight, the large area required to turn at the end of the 
rows, and the poor agitation of high-volume spray materials. Never
theless, during the 1950 season the yield and income from the sprayed 
field were above the average. The 12 acres that were sprayed with 
the machine produced 20,794 pounds of cured tobacco, which sold 
for a net income of $11,344. 

2The frame of this sprayer was constructed by A. W. Snell, Assistant Agricultural 
Engineer, South Carolina Agricultural Experiment Station, during the summer of 
1949. 
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Experience during the current season indicates that a satisfactory 
high-clearance sprayer has two advantages over the small conventional 
types of sprayers. About three times the acreage can be treated in 
a given length of time, and the operator is not subjected to posionous 
spray solutions while spraying. 

Flue-Cured Tobacco Variety Test 

(James F. Bullock) 

A new selection, No. 17, out of the same original cross as 402 
(Jamaica x 400) combines high yield with a high percentage of 
quality lugs, cutters, and smoking leaf. Analyses of chemical data 
show this selection to be a very desirable cigarette type. Continuous 
selection on root knot infested soil has resulted in fair resistance to 
this disease under moderate infestation. Like most of the broad-leaf 
varieties, it must be thoroughly ripe before harvest if top quality is 
to be obtained. Golden Harvest and 402 are very similar to No. 17; 
however, the No. 17 has a leaf which is slightly broader, somewhat 
thinner, and more silky. The broad-leaf varieties, for the most part, 
give the highest yield and money return per acre. Virginia Gold and 
Bottoms Special are heavy yielders, but both are deficient in quality. 
P.D. 181, a black shank resistant variety, compares very favorably 
in both yield and value with the better medium broad-leaf varieties, 
such as Yellow Mammoth, Gold Dollar, and Hicks. White Mammoth 

Table 47.-Tobacco Variety Test, Two-Year Average (1949-50), Pee Dee Station 

Variety I 

17 ----------------------------- ___ _\ 
Virginia Gold --------- - ------------
Golden Harvest - - - - ------------------
401 --------------------------- - ----
400 --------------------------------
Lemon Bright --------- --- -----------
402 --------------------------------1 
Bottoms Special ---------------------1 
Yellow Mammoth --------------------
Hicks _____________ ------------ -----~ 
P. D. 181 ------ - -------------------
Carolina Bright ---------------------
Mammoth Gold --------------------
White Mammoth -------------------
Virginia Bright Leaf -----------------
Yellow Special - ---------------- - ----
Gold Dollar ------------------------
White Stem Orinoco ----------------
Oxford 3 ---------------------------
Oxford 26 ---------------------------

Acre 
yield 

1677 
1757 
1634 
1656 
1608 
1558 
1490 
1599 
1491 
1507 
1494 
1544 
1419 
1445 
1413 
1440 
1366 
1364 
1280 
1239 

Acre 
value 

841.64 
823.86 
803.76 
802.17 
760.25 
748.42 
737.75 
731.12 
726.45 
724.99 
719.87 
718.72 
696.87 
693.33 
687.62 
668.47 
664.20 
659.24 
583.90 
568.63 

I 
Average 

value 
100 lb. 

50.19 
46.89 
49.19 

I 
48.44 
47.28 

I 47.40 

I 
49.51 
45.72 
48.72 
48.11 
48.18 
46.55 
49.11 
47.98 
48.66 
46.42 
48.62 
48.33 
45.62 
45.89 
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has shown promise when planted on light sandy soils infested with 
meadow nematode. 

Disease-Resistant Tobacco Quality Test 

(James F. Bullock) 

With increased spread of both Granville wilt and black shank, 
there is much interest in resistant varieties. Some of the disease
resistant releases have only been tested for one season, and the effect 
of a vastly different seasonal condition on performance is not known. 
P. D. 181 has shown most promise among the black shank resistant 
varieties. This variety has good quality, as indicated by the selling 
price, and is comparable to the better standard medium broad-leaf 
varieties. It also has a small amount of resistance to root knot. Some 
of the Vesta sh·ains have reasonably good yielding ability, but the 
quality is generally lower. The Vestas and Dixie Brights are sus
ceptible to root knot. 

Dixie Bright 27 is the highest yielding Granville wilt-resistant 
variety, but the quality is not as high as that of Golden Wilt. Oxford 
26 is very susceptible to meadow nematode and root knot, and both 
yield and quality are lowered where these troubles are present. 

Where resistance to both black shank and Granville wilt is re
quired, Dixie Bright 101 is the best available variety. This variety 

Table 48.-Disease-Resistant Tobacco Quality Test, Pee Dee Station, 1950 

I 
Value 

Variety Acre Acre per 100 
yield value pounds 

Black Shank Resistant I 
P. D . 181 --------------------------- 1514 715.39 47.25 
Vesta 62 ---------------------------- 1579 707.29 44.78 
Vesta 46 ---------------------------- 1579 698.52 44.22 
Vesta 55 ---------------------------- 1561 694.55 44.47 
Vesta 33 ---------------- ------------ 1448 664.07 45.85 
Vesta 64 ---------------------------- 1518 663.62 43 .71 
Vesta 52 ---------------------------- 1469 636.86 43.34 
Vesta 30 ---------------------------- 1401 620.19 44.27 
Vesta 47 ---------------------------- 1472 618.39 41.99 
Oxford 1 ---------------- ------------ 1424 618.24 43.39 
Vesta 44 ---------------------------- 1384 609.29 44.01 
Oxford 3 ----------------------------1 1201 536.03 44.61 
Granville Wilt Resistant I 
Dixie Bright 27 ---------------------- 1437 647.58 45.06 
Golden 

~il~-= == == == == = = == = = = = =======I 
1313 608.34 46.31 

Oxford 1059 474.00 44.75 
Combination Resistance I 
Granville Wilt and Black Shank I 
Dixie Bright 101 

==================~== I 
1370 648.28 47.29 

Dixie Bright 102 1202 530.91 44.15 
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is very susceptible to root knot and under South Carolina conditions 
produced a very thin cured leaf. 

SANDHILL EXPERIMENT STATION 

(J. A. Riley, Superintendent) 

During the period covered by this report, the general conditions 
at this Station have been improved, both with respect to facilities 
and field research. In order to make the irrigation system more useful, 
an additional reservoir for water storage is being constructed. Some 
fields needing drainage have been partially provided with such drain
age. During dry and critical periods our irrigation system was used 
to advantage. Oats, cotton, corn, and a number of other crops which 
were being grown in smaller experimental areas were irrigated. 

A number of young peach trees were set out last fall and this 
spring. These trees will be used, together with some former and 
subsequent plantings, for investigations as to the extension of the 
life span of peach trees when grown in this region. These studies 
should lead to improvement in the production and quality of fruit. 

Some progress has been made in determining the use and limita
tions of a certain type of cotton-sh·ipper harvester when employed 
in harvesting cotton plants of the size and character produced on 

orfolk sandy soil as found at this Station. 

Plantings of Several Crops 

A planting of several acres of Starr pearl millet has been made 
with seed obtained from the Georgia Coastal Station. This millet is 
making a good, leafy growth; and it promises to be a splendid variety 
for this vicinity. 

In February 1947, a small prepared plot was seeded to weeping 
lovegrass (Eragrostis curvula) in very poor Norfolk sandy land. The 
germination of the seed was excellent, and a full stand was established 
during the first year of growth. This plant has a tough texture and 
perhaps would have little value as a grazing crop. 

In December 1949, a small planting was made of smooth big trefoil 
(Lotus uliginosus var. glabrisculus) and of hairy big trefoil (Lotus uligi
nosus var. villosus). This planting was made by hand broadcasting of 
inoculated seed over areas of well-established Zoysia Japonica grass. 
The seed were settled in the grass sod by means of a tractor-drawn 
rotary hoe drawn over the area preceding and following the broad
casting of the seed. No fertilizer was applied. During the spring and 
summer of 1949, a few plants were found. During the early summer 
of 1950, further examinations showed that several small areas had 
become well established and that the trefoil was making a good 
growth. 

The soil of the plots planted to big trefoil is low wet Hoffman 
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sandy loam soil. The value of big trefoil in this area has not as yet 
been fully ascertained. 

Sesame has been planted here a number of times in past years, 
but has not been grown on a large scale. Because of a more general 
interest in this plant, a larger planting was made during the spring. 
A 20-acre field has been planted to sesame for the purpose of making 
trials in the cultural and harvesting methods of handling the crop 
when it is grown on deep sandy land. Tractor-operated machinery 
will be used in the planting, cultivating, and harvesting of the crop 
if use of this type machinery is feasible. 

Tung-oil tree seedlings grown at the Coast Station were obtained 
for a h'ial planting in 1936. Twenty-three h'ees were set out and 
all have survived. As was expected, these trees have not attained 
much growth in height, the maximum being about 12 feet. The 
spread has approximated that of a peach tree grown on similar soil. 
These trees have shown only slight tree injury from cold during the 
entire period of their growth. Several crops of nuts have been pro
duced. 

A Preliminary Report on the Use of Fermate to Conh'ol 
the Pear Leaf Blight 

(Fabroea Maculata) 

(R. J. Higdon) 

During recent years many South Carolina pear growers have 
suffered losses because the trees lost their leaves before the fruit 
was mature. Not only is the current season's crop affected, but the 
probability of a crop the following year is seriously impaired. When 
the leaves are lost early while all of the factors for growth are still 
favorable, the trees promptly put on new foliage and in many cases 
bloom again. This condition has been known to be repeated twice 
on the same trees in one growing season. Such behavior tends to 
waste the food reserves which are stored in the tissues to produce 
leaves and blossoms, which in turn produce the next season's crop. 

The disease which usually causes the defoliation of pear h·ees is 
commonly known as pear leaf blight. This disease appears on the 
leaves early in the season as small, reddish specks on the upper 
surface of the leaves. Later the spots become larger and change to 
a brown color. Soon, often by mid-summer, the leaves are so injured 
that they fall from the trees. 

A material was tested in 1949 at the Sandhill Experiment Station 
which shows some promise as a conh'ol for pear leaf blight. The 
compound is Fermate, and it may be purchased under this trade name. 
Fermate was very effective in preventing the loss of leaves on Hood, 
Pineapple, and Baldwin pear varieties at the Sandhill Experiment 
Station. This conh·ol was accomplished with applications of 1~ 
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pounds of Fermate in 100 gallons of water applied at intervals of 
3 weeks throughout the growing season until August. The first appli
cation should be made when the leaves are about one-half of full size. 

The Results of an Experiment on the Control of Pecan Scab1 

(R. J. Higdon) 

The Schley variety of pecan is widely planted in the commermu 
nut orchards of South Carolina. Since this is one of the more susceptible 
varieties to pecan scab (Cladosporium effusum), much experimental work 
has been done to find effective and economical fungicides for scab 
control. This report gives the results of an experiment in which 
different fungicides were used for scab control. 

Spray plots of four trees each, replicated four times, were selected 
in an orchard of Schley pecans near Batesburg, South Carolina. This 
orchard had not produced a crop of pecans in several seasons due 
mainly to attacks of pecan scab. The grower's power sprayer was 
used to make the applications. 

The following fungicides were used: (1) Bordeaux mixture ap
plied as 4-1-100 formulation for the first application (pre-pollination) 
and as a 6-2-100 formulation for the later applications; (2) Bordeaux 
mixture as in (1) for the first two applications, followed by four appli
cations of Zerlate 2-100; (3) Zerlate (zinc dimethyl dithiocarbamate) 
2-100 for all applications; and (4) Orthocide 406 (N-trichloromethylthio 
tetrahydrophthalimide) 4-100 for all applications. The pre-pollination 
application of Orthocide 406 was omitted. Unsprayed (control) plots 
were included in the experiment. 

The sprays were applied six times (except Orthocide 406 which 
was applied five times) during the season. The first application was 
made April 17 and preceded pollination, while the remaining applica
tions were made at approximately 30-day intervals with the last 
application being made September 12. In addition, DDT was added 
to the fungicides at the proper time to control pecan case bearer and 
pecan weevil. 

The green shucks were examined for scab infection during the 
third week in September. The scab classification was suggested by 
Dr. J. R. Cole, Pecan Station, Albany, Georgia. The results of this 
examination are presented in table 49. In addition the effect of each 
treatment on the number of nuts per pound was determined from 
random samples collected from representative trees at harvest time. 

Scab data. The infection of the nuts by the scab fungus is shown 
in table 49. None of the sprayed trees produced more than 40 percent 
severely scabbed nuts, while 93 percent of the nuts from unsprayed 

1Acknowledgment is made to E. I. du Pont de Nemours and Cc. , Inc., and to 
California Spray Chemical Corporation for furnishing certain spray materials used 
in this experiment. 
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trees were severely infected by scab. The Bordeaux mixture-Zerlate 
combination schedule and Orthocide 406 with the first (pre-pollina
tion) application omitted produced more nuts in the first two classes 
than did any other treatment used. 

Effect of Fungicide on Nut Size. The average number of nuts per 
pound for each treatment is given in table 50. There was no signifi
cant difference in the size (number per pound) of nuts from the 
Bordeaux mixture, Bordeaux mixture-Zerlate schedule, and the Ortho
cide 406 sprayed trees. The nuts from the Zerlate-sprayed trees and 
the unsprayed trees were significantly smaller in size than the nuts 
from trees sprayed with Bordeaux mixture, Bordeaux mixture-Zerlate 
combination, and Orthocide 406. 

Table 49.-Effect of Spray Program on Scab of Schley Pecans, Sandhill Station 

Number 
Percent nuts showing each of trees Number 

Treatment sprayed of nuts class of infection 1 
each counted 

treatment 1 I 2 I 3 I 4 I 5 
I 

II 0.60 I None --------------- 16 164 0.00 0.00 6.00 93.30 
Zerlate ------------ -- 16 1531 0.75 0.95 27.95 30.75 39.60 Bordeaux-Zerlate ----- 16 

I 
1642 0.12 2.18 41.10 38.60 18.00 Bordeaux mixture 16 1777 0.23 1.20 39.30 24.67 34.60 

Orthocide 406 -------- 16 1686 0.35 6.50 41.95 30.30 20.90 
!Empirical pecan scab classification suggested by Dr. J. R. Cole, Pecan 

Station, Albany, Georgia: 
1-No infection on shuck; 
2-1-3 initial infections on shuck; 
3-4 or more initial infections on shuck; 
4--Few secondary infections on shuck; 
5-Numerous secondary infections on shuck. 

These data indicate that the Bordeaux mixture-Zerlate combina
tion schedule is superior to Zerlate used alone as a control for pecan 
scab. However, Bordeaux mixture alone gives sufficient control to 
permit production of good quality pecans as is indicated by the 
number of nuts per pound in table 50. Under the conditions of this 
experiment, Orthocide 406 seems to be very promising as it was 
applied only five times as compared to six applications of the other 
materials. 

Too Close Spacing of Pecan Trees Reduces Both the Size 
and the Quality of the Nuts 

(R. J. Higdon) 
In recent years the older pecan orchards in South Carolina have 

failed to produce profitable crops of nuts. These orchards once pro-
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Table 50.-Number of Pecans per Pound from Scab-Control Plots, Sandhill Station 

Number 
Treatment of trees 

sampled 

None --------------------- 11 
Zerlate -------- - ---------- 9 
Bordeaux-Zerlate --- - ------- 8 
Bordeaux mixture __________ 8 
Orthocide 406 ------------1 10 

0 Statistically significant. 

Number 
of lots 

weighed 

10 
12 
18 
12 
12 

Number 
of pecans 
weighed 

1125 
1266 
1698 
1053 
1053 

Average 
number 

of pecans 
per pound 

112.50 
105.50 

87.25° 
87.75" 
87.75" 

duced large crops of fine quality nuts practically every year. Now, 
when a crop is produced, the nuts are often very small and of poor 
quality. Efforts to return the orchards to profitable production by 
fertilization and spraying to control scab have failed in all except a 
very few instances. In Georgia and elsewhere it has been shown that 
thinning the orchards invariably helped them produce larger crops. 

To obtain information on this problem in South Carolina an 
orchard was located with three general spacings of the trees. The trees 
are of the Schley variety and approximately 25 years of age. The 
orchard soil is a dark-colored sandy loam sufficiently fertile for the 
production of excellent farm crops. The cultural and fertilization 
program was uniform for the whole orchard. The trees were originally 
planted 40 feet apart. The distance between the trees in some areas 
of the orchard has been increased in recent years by fire, storm break
age, and the removal of undesirable or poorly shaped trees. At 
present there are areas of trees spaced 40 feet apart, while the trees 
in other areas are approximately 50 and 60 feet apart. In 1950 a 
fairly uniform crop ·of nuts was set over the whole orchard. This fact 
offered an excellent opportunity for studying the size and quality of 
the nuts produced as related to the different tree spacings. A program 
of pecan scab control was followed using three different fungicides. 
Since the fungicides sometimes tend to have an influence on nut size 
and degree of filling, the sprayed plots were arranged so that each 
fungicide was used on two different plots in each of the three areas of 
different tree spacings. After harvest, the nuts were weighed and 
the average number of nuts that was required to weigh a pound was 
determined for each fungicide and for each tree spacing. These re
sults are given in table 51. 

These data show that nut size increased as the distance between 
the trees increased. Also the results show that the nut size is in
fluenced by the fungicide. This fact is due largely to the effectiveness 
of the fungicide as a control for pecan scab. 

tf''V' ~t 
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Table 51.-The Effect of Tree Spacing and Pecan Scab-Control Fungicides on 
the Size and Quality of Pecan Nuts, Sandhill Station 

Number Average 
Tree Number Fungicide of lots Number number Number 

spacing trees for scab of nuts of pecans nuts per of "pops" 
(feet) sampled control weighed I weighed pound per pound 

40 4 BZ1 9 846 94.0 9 
60 4 BZ 7 564 80.5 5 
40 4 Bordeaux 8 745 93.1 lO 
50 4 Bordeaux 7 595 85.0 7 
60 4 Bordeaux 7 575 82.1 4 
40 4 Orthocide 5 456 91.2 8 
50 4 Orthocide 7 609 87.0 6 
60 4 Orthocide 7 585 83.5 3 
40 4 Zerlate 7 853 121.8 13 
50 4 Zerlate 5 529 105.8 ll 
60 4 Zerlate 8 766 95.7 6 
40 4 No spray 5 612 122.4 40 
50 4 No spray 5 531 106.2 27 

1 First two applications were Bordeaux; other applications were Zerlate . 

Experience and experiments indicate that pecan trees produce 
well only when they are not crowded in the orchard. Younger 
orchards produced well because the trees were far enough apart so 
that there was no competition for soil moisture and nutrients. As the 
trees became older and grew larger they began to compete with each 
other for moisture and nutrients. The crowns became dense and 
close together so that air currents and sunlight were largely restricted 
to the topmost branches. Under such conditions pecan scab is much 
more difficult to control. This disease alone reduces or even desh·oys 
crops of nuts of the scab-susceptible varieties. Spraying to control 
scab in a dense stand of pecan trees gives very poor results. Heavily 
fertilizing closely spaced h·ees often fails to produce crops because 
the trees are competing with each other for the soil moisture. 

The first forward step toward returning an old, thickly-planted 
pecan orchard to production is thinning the trees so that they are 
spaced 60 to 70 feet apart. A fertilization and scab control program 
will then begin to give the desired results. 

The Effects of 2,4,5-Trichlorophenoxyacetic Acid on the Development 
and Ripening of 20 Varieties of Peach Fruits 

(R. J. Higdon) 

Recently considerable interest has been shown in efforts to 
develop a practical method of controlling the development and 
ripening of peaches by treahnent with synthetic growth-regulating 
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chemicals. Marth, Havis, and Prince have reported on the use of a 
number of synthetic growth-regulators which were used in attempts 
to advance the harvest date of peach fruits. Of all the materials 
tested, 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) was the most effec
tive in conh·olling the development and ripening of the fruits. 

This report describes the results of an experiment conducted 
in South Carolina in 1950, using 2,4,5-trichlorophenoxyacetic acid 
(2,4 _<;_ T) on a number of peach varieties. 

The following varieties were used: Erly-Red-Fre, Dixigem, Red
haven, Newday, USDA 9-144, Sunhigh, July Elberta, Raritan Rose, 
Golden Jubilee, Triogem, Halehaven, Golden Globe, Goldeneast, Red-

Table 52.-The Response of Some Varieties of Peaches to Applications of 2,4,5-T 
Acid, Sandhill Station 

Variety 
I 

Conccn- I Number of days I Number of days 
tration applied before harvest advanced 
ppm harvest and effect on fruitl 

Erly-Red-Fre ---------------) 30 I 20 
40 I 13 
10 6 

Dixigem - -------------------1 20 13 
30 19 
40 17 

Redh aven ----- --------------\ 

20 

I 
13 

30 13 
40 17 

Sunhigh --- ----------- ------ ) 
20 I 15 
30 I 28 
40 26 

July Elberta ----------------1 20 

I 
15 

30 27 
40 25 

Halehaven _________________ _! 10 22 
20 25 
30 35 
40 35 

Hedelberta ------------- ----- \ 

10 

I 
33 

20 15 
20 40 

Shippers L. Red _____________ _\ 
10 

I 
47 

20 47 
30 60 
40 I 58 

Afterglow ------ ------------- ~ 30 I 64 
40 62 

lLetters in column indicate: 
a. Fruits well colored and of normal size and shape. 
h. Sutures slightly enlarged on one side. 

I 

I 
I 

I 
I 

I 

I 

c. Fruits unfit for use or did not hold up well after picking. 
d. No response. 

1-2, a 
7-8, c 

O, d 
1-2, a 
3-4, c 
3-4, c 

2, a 
2-3, b 
3-4, c 

O,d 
3-4, a 
3-4, c 

O, d 
2-3, b 

3,c 
3-5, a 
3-5, a 
5-6, c 
5-6, c 
1-2, a 

0 
3-4, a 

0 
2, a 
0 
0 
0 
0 
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elberta, White Hale, Shippers Late Red, Hardee, Afterglow, Mark
hem's Jewel, and Japanese Giant Cling. One to three large branches 
bearing several fruits were sprayed with the 2,4,5-T acid in water 
solution. A wetting agent was added to the solutions to insure uni
form coverage. In addition to spraying large branches, several whole
tree h·eatments were made during the course of the experiment. The 
first application of 30 ppm were made on June 3, and the applications 
of 40 ppm were begun on June 5. Applications of all the concentra
tions were made at 7 -day intervals from the starting dates to within 
1 week of harvest, or until limited by the number of trees of a variety 
that was available. All applications were made as a spray by using 
a conventional type 3-gallon hand sprayer. Care was taken to obtain 
good coverage, and each spray was applied until the entire surface 
of the fruit was wet. 

Observations were made of the development of the fruits from 
the time of h·eatment until harvest. After picking, a number of fruits 
from each treatment of each variety were observed in holding tests 
for comparison with holding tests of untreated fruits. The effects of 
the h'eatments on the foliage and shoots of each variety were also 
checked and noted. 

The effects of the 40 ppm concenh'ation on the leaves are given 
for all of the varieties in table 53. Since the foliage was affected in 
varying degrees, depending on the date of application, only the 
greatest degree of injury is considered in the table. All of the varieties 
were more sensitive to applications made early in the season than 
to applications made later. This is evidently due to the succulent, 
tender growth made by the trees early in the season, which is readily 
affected by the chemical. Later, as the vegetative tissues matured 
and the amount of new vegetative material was reduced, the response 
was lessened. In all cases the 30 ppm concentrations were less drastic 
in their effects on the vegetative parts than were the 40 ppm con
cenh·ations. 

The experiment was started by using only 30 and 40 ppm con
centrations of 2,4,5-trichlorophenoxyacetic acid (2,4,5-T). Rapid growth 
of the sutures within 1 week after h·eatment indicated that these 
concentrations had drastic effects on the fruits. The experiment was 
then modified to include concentrations of 10 and 20 ppm. These 
lower concentrations apparently were included in the tests too late 
in the season to give any marked response on the earlier maturing 
varieties. 

The effects of the chemical in any concentration of the foliage 
were more marked when the applications were made in cloudy 
weather or when the evaporation rate was low. The longer the 
foliage remained wet with the spray solution, the more it was affected 
by the chemical. Severe shot-holing of the leaves of some varieties 
resulted when 30 or 40 ppm was applied to the trees on a cloudy day. 
There were some indications that the varieties vary widely in their 
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Table 53.-The Effect of 40 ppm Concentration of 2,4,5-T Acid on the Foliage 
of Some Varieties of Peaches, Sandhill Station 

Variety 

Erly-Red-Fre __ ____ _______ _ 
D'. 1x1genL ----- ------ __ __ _ _ Redha, ·en _____ ___________ _ 
Newday __ _____ ____ ____ ___ _ 
USDA 9-144 ___________ ___ _ 
Sunhigh __ ______ _____ _____ _ 
July Elberta ___ _______ ____ _ 
Raritan Rose _____ _________ _ 
Golden Jubilee _____ ______ _ _ 
Trio gem ____ _____________ _ 
Halehaven __ ________ _____ - · 
Golden Globe ______________ I 
GoldeneasL _______________ I 
Japanese Giant Cling __ _____ _ 
Afterglow ___ -- - - - - _______ _ 
Hardee-- --- -- - - -- - ------- 1 Redelberta_ _____ ______ ___ _ 
White Hale ________ _______ . I 

as tic 
effects 

Mild 
Mild 
Moderate 
Moderate 
Mild 
Moderate 
Mild 
Mild 
Mild 
Mild 
Moderate 
Moderate 
Severe 
Severe 
Moderate 
Mild 
Mild 
Mild 

\

Duration I 
of effects 

(days) 
I 

7-10 
10-12 
18-21 
14-17 

7-9 
12-15 
10-12 
11-13 
15-17 
10-14 
15-19 
20-21 
23-28 
25-30 
17-19 

7-10 
12-15 

8-10 

Remarks 

Slight shoot curvature 
Moderate shoot curvature 
Shot-holing l 

Shot-holingl 
Slight shoot curvature 

Slight shoot curvature 
Slight shoot curvature 
Slight shoot curvature 
Shot-holingl 
Shot-holingl 
Shot-holingl 
Moderate shoot curvature 

lShot-holing of foliage occurred when applications were made on cloudy 
days. Other varieties sprayed on cloudy days were not affected in this manner. 

degree of tolerance to the chemical (See table 53). Nastic curvature 
of the foliage was more marked and remained visible longer on some 
varieties than on others. 

Very brilliantly colored enlargements developed several days 
b efore harvest in instances where the fruits remained wet from the 
spray longer than usual. The parts of the fruits that usually remained 
wet the longest after spraying were the tips, sutures, and the stem 
end. The lower concentrations, 10 and 20 ppm, did not usually cause 
any pronounced enlargement of any portion of the fruits. 

No evidence of any permanent effects of injury was detected on 
the tre.ated trees during the growing season in which the applications 
were made. Observations must be made during the next growing 
season to detect the carry-over effects , if any, of the chemical. 

TRUCK EXPERIMENT STATION 

(W. C. Barnes, Superintendent) 

Additional Fertilizer on Fall Cucumbers of Doubtful Value 

(W. C. Barnes and W. T. Scudder) 

Several years ago the Truck Station conducted fertilizer tests on 
spring cucumbers and found 1000 pounds per acre of 5-10-5 applied 
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in the row before planting to be adequate. Side-dressing with nib·o
gen or additional fertilizer at thinning usually was of little or no value. 
The fall crop is frequently subjected to excessive rainfall that might 
cause leaching, and since Palmetto is not a vigorous variety it was 
thought that perhaps additional fertilizer applied just before the vines 
begin running might increase yields. 

The treatments listed in table 54 were applied to a Palmetto crop 
in the fall of 1950. 

Table 54.-Effect of Applying Fertilizer at Different Times on Fall Cucumbers, 
Truck Station, 1950 

Treatment in pounds per acre I 
Before planting I After thinning 

1000, 5-10-5 
1000, 5-10-5 
1000, 5-10-5 
500, 5-10-5 
500, 5-10-5 

1000, 5-10-5 

I o ____________________________ \ 
I 500, 5-10-5 -------------------1 25 N and 25 K201 _____________ _ 

500, 5-10-5 -------------------
25 Nand 25 K201 _____________ _ 

25 N ------------------------

None of the differences are significant. 

Total marketable 
yield in bushels 

per acre 

296 
290 
290 
282 
275 
267 

!Equivalent to nitrogen and potash in 500 pounds 5-10-5 and applied as 
nitrate of soda and muriate of potash. 

Rainfall of 4.83 inches during the first 8 days of September was 
excessive. The plants were thinned and the additional fertilizer was 
applied immediately after this excessive rain. In view of this, it was 
predicted that the additional fertilizer would give an increase in yield. 
This fact was not the case, however, since none of the treatments 
significantly influenced the yields. It therefore appears that 1000 
pounds of 5-10-5 fertilizer under the crop before planting is adequate 
in a year such as 1950. 

Effect of Soil Reaction and Certain Nutrient Deficiencies 
on the Growth of Summer Squash 

(W. T. Scudder) 

A permanent plot experiment for studying the effect of soil acidity 
and the deficiency of certain mineral elements, especially magnesium 
and potash, was set up on well-drained Nosbig fine sandy loam in 
1933. There were two 1/ 10-acre replications of each treatment. Re
sults obtained with beets, cabbage, carrots, lettuce, potatoes, snap 
beans, and turnips were reported in the annual reports of 1943 and 
1946. 

The yields obtained with Yellow Crookneck summer squash in 
the spring of 1950 are shown in table 55. Like most cucurbits, 
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Table 55.-EHect of Soil Acidity and Some Nutrient Materials on the Yield of 
Summer Squash. Truck Station, 1950 

Treatment I pH range2 
Yield in 
bushels 
per acre 

l. Dolomitic lime-High leveL__________________ 5.9-6.2 242 
2. Dolomitic lime-Low leveL__________________ 5.4-5.7 173 
3. Basic slag --------------------------------- 5.2-5.4 182 
4. All cyanamid nitrogen ----------------------- 5.0-5.9 211 
5. Magnesium -------------------------------- 4.4-4.7 116 
6. Magnesium and manganese ------------------ 4.4-4.8 104 
7. Check (no lime) ----------------------------1 4.3-4.7 40 
8. No potash (5-10-0) -------------------------- 4.4-4.8 18 
Difference required for significance at 5% point_ _____________________ 60 

IAll plots except treatment 8 received annually 2000 pounds per acre of 
5-10-5 fertilizer. Treatment 8 received no potash and in treatment 4, all the 
nitrogen was derived from cyanamid. Lime and basic slag were applied to treat
ments 1, 2, and 3 in amounts sufficient to maintain the soil reactions indicated. 
In treatments 5 and 6, water-soluble magnesium sulfate was applied at the rate 
of 100 pounds per acre annually. In treatment 6, 100 pounds of manganese 
sulfate was applied on an average of once approximately every 2 years. 

2The pH of the soil varies from year to year and from season to season. TI1e 
trend is usually downward from January to June. Annual and seasonal variations 
are apparently influenced by rainfall, temperature, and quantity of organic 
matter in ilie soil. 

summer squash is highly sensitive to soil acidity and nutrient de
ficiencies and, consequently, the response obtained was very pro
nounced. The variation in the size of the plants was roughly com
parable to the yield figures given in the table. 

The effect of soil reaction on the growth and yield of summer 
squash is very similar to that previously reported from this experiment 
with other crops, especially beets, carrots, and lettuce. Under highly 
acid conditions there was poor seed germination, and many small 
plants died. 

In obtaining the yield data given above, allowance was made for 
this poor stand on acid plots by harvesting the fruit from an equal 
number of plants in each plot. Therefore, the differences observed 
reflect the differences in size and vigor of the plants but not the 
stand. Usually, the higher the soil pH, the greater was the yield and 
the better the quality of the crop. 

Besides soil acidity, a deficiency of potash in treatment 8 had 
additional deleterious effects. Though there was little difference in 
the soil pH, these plots yielded the least of all those in the experiment. 
These plants were considerably dwarfed, with small leaves and few 
blossoms. 

The use of cyanamid as a source of nitrogen results in increased 
yields probably through its effect on the pH. Though no lime was 
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added to these cyanamid plots, the pH and yields from them are 
approximately the same as from the plots in which slag and low-level 
lime applications were made. The cyanamid plot yields do not differ 
signi:6cantly from the high-lime plot yields, although the latter are 
significantly better than those from the low-lime plots. Cyanamid 
cannot be recommended as the sole source of nitrogen, however, 
because of toxic effects when used in large amounts. The use of 
magnesium sulfate in h·eatments 5 and 6 resulted in yields superior 
to the check, even though there was no increase in the soil pH. This 
fact indicates that the low yields obtained on the high acid plots may 
be due largely to magnesium de:6ciency. Applications of manganese 
had no significant effect on yields. 

Subsoiling Shows Promise fer Coastal Soils 

(W. T. Scudder) 

As a result of long years of cultivation and packing with farm 
implements, many of our coastal h·uck crop soils have developed an 
impervious clay hardpan just beneath the plow-sole. This hardpan 
greatly impedes subsoil drainage and restricts root development. It 
also restricts the moisture supply to the plants during prolonged 
periods of dry weather, since the surface soil dries out rapidly and the 
plant roots are unable to penetrate to greater depths where moisture 
is available. 

Subsoiling breaks up this hardpan layer and may prove highly 
valuable in prolonging the usefulness of our truck soils and in re
juvenating many :fields which have been abandoned. Experiments 
have been initiated at the Truck Station during 1950 to test the 
effectiveness of this h'eatment. A special tractor-drawn subsoiling 
chisel has been obtained which has attachments for placing fertilizer, 
lime, or basic slag at depths down to 18 inches beneath the soil 
surface. 

The experiments have been designed with permanent plots on 
which various truck crops will be grown during the next few years. 
Although it is too early to determine the effects of these treatments 
on yields, preliminary observations indicate that chiseling brings about 
markedly increased root penetration into the subsoil. Where the chisel 
was run at a depth of about 6 inches below the plow-sole, a small 
tunnel about 1 Y2 inches in diameter remained open nearly 4 months 
later. The overlying subsoil was cracked in a V-shaped pattern, 
allowing free movement of water. Tomato and cucumber roots pen
eh·ated this region and were massed in the chisel groove at the 
bottom. These roots were especially preponderant in those plots 
where basic slag had been deposited at this depth. In no case was 
there evidence of root penetration in undisturbed subsoil to depths 
greater than 2 inches below the plow-sole. 
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Chemical Weed Control May Help Fall Cabbage Growers 

(W. T. Scudder) 

119 

Weed conh·ol in direct-seeded fall cabbage in the Coastal area 
presents a serious problem, since the soil and weather conditions are 
ideal for maximum weed growth when this crop is planted in early 
August. Since no h·ansplanting is done, the weeds start out on an 
equal basis with the cabbage and their competition is severe. If the 
weeds are not controlled, they soon smother the slower growing 
cabbage seedlings. Hand weeding on commercial farms usually costs 
25 to 35 dollars per acre. 

Experiments started during 1950 indicate that pre-emergence 
chemical treahnents are very promising for the control of weeds in 
direct-seeded fall cabbage. The chemicals were sprayed on the soil 
surface of the plant bed after the seed had been planted, but before 
the seedlings emerged. Certain materials were found to perform 
selective weeding when used at proper concentrations. These ma
terials effectively killed most of the common weeds and grasses, while 
cabbage and other related crucifers remained tolerant and healthy. 
Present indications are that ·the cost will be only a small fraction of 
that of hand-weeding. 

Additional experiments will be necessary to determine the best 
materials and rates to be used before recommendations can be given. 
Chemical weed control work is also being undertaken to eliminate 
hand-weeding in a number of other truck crops which are important 
in this coastal area. 

Some New Snap Bean Varieties Promising 

(W. C. Barnes) 

In an effort to :6nd substitutes for Valentine and Tendergreen, 
new snap bean varieties have been tested extensively in recent years. 
Valentine is an excellent shipper but frequently does not yield well, 
especially when temperatures are high, as in the fall crop season of 
1949. Tendergreen is a good shipper and processor but is highly 
susceptible to viruses which affect its productivity and quality. Several 
improved varieties of Tendergreen type, such as Supergreen , Im
proved Tendergreen, Longreen, Tenderlong, etc., have not been suc
cessful, since all are susceptible to most of the viruses that attack 
Tendergreen. Varieties like Logan, Rival, and Top Crop are resistant 
to most of these viruses and produce good yields of high quality pods. 
Unfortunately the pods wilt and lose color much faster than Valen
tine during shipping, and these varieties are meeting with buyer 
resistance because of these factors. 

As shown in table 56 the new lines B 1515-1-7-1-2 and B-2095-1-2 
are perhaps slightly less productive than Top Crop, but the pods are 
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Table 56.-Bean Variety Trials, Truck <Station 
Yield in bushels per acre Pod 

Variety 

I I 
length in Pod 

1949 1949 1950 inches color 
spring fall fall 

Top Crop - -- - ----------- \ 425 I 166 I 177 5% \ light 
Rival ------------------- 345 

I 
152 152 5% light 

Logan ------------------1 350 144 155 5% I light 
Tendergreen --- ---- - ----- ~ 325 143 139 5% I medium 
Contender --------------- 392 

I 
175 174 6 light 

Valentine ---------------- 245 67 174 5% I medium B 1515-1-7-1-2 -----------1 368 121 1125 5lh very dark 
B 2095 1-2 -- ---- ----- ---1 390 152 155 51h dark 
Difference required for I 
significance at 5o/c point_ ___ 73 I 40 26 I 

1Stand not up to standard. 

of excellent color and hold up well in simulated shipping tests. It is 
believed that one of these or similar breeding lines offer the answer 
to the need for a round-pod general-pmpose bean .variety for coastal 
vegetable growers. Seed for one of them should be available in 1952. 

Contender is a new variety of Valentine type. It produces well 
under high temperatures and carries good disease resistance. Pods 
are oval to slightly rounded, somewhat more cmved than Valentine 
and usually slightly lighter in color. This variety is certainly more 
productive than Valentine, and if it goes over on the markets, should 
quickly supplant the older variety. Until it is widely accepted on the 
markets , growers are advised to change over slowly. 

New Cucumber Shows Promise 

(W. C. Barnes) 

Palmetto and Santee cucumber varieties previously introduced 
by the Truck Station are great improvements over varieties previously 
grown, but each of them has one or more serious weak points. Pal
metto, for example, is late and not too productive, while Santee is 
only moderately resistant to downy mildew. Because of this fact, 
breeding work is being continued to produce a variety more nearly 
perfect. Three new lines were tested in 1949 and 1950, and the results 
are reported in table 57. 

S. C. 10 is the only one of the new lines showing promise for 
commercial production. S. C. 8 produces fruits that are too poor in 
color. Fruit color of S. C. 11 is very good, but the vines are not 
vigorous enough to produce maximum yields, and the quality of the 
late fruit is poor because of this lack of vigor. S. C. 10 is perhaps 
the most productive cucumber ever tested at this station. It produces 
vines of good vigor and fruit of medium size and good shape. The 
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Table 57.-Cucumber Variety Tests, Truck Station, (1949-50) 

Total marketable yield in bushels per acre 

Spring I F II I I I Mildew 
Variety I crop a crop Fruit color Season resist-

1950 1949 1 1950 ance 1 

I I I good I early Cubit -- -----------1 252 --- --- 5 

A & C ------------1 308 I --- --- I fair I medium 5 
Marketer ---------- 350 4 64 I very good late 5 
Santee ----- ------- 1 369 I 49 180 good I early 3 

Palmetto ---------- ~ 358 

II 

95 192 good late 1 
S. C. 8 ------------ 371 140 248 poor medium 1 
s. c. 10 ----------- 508 193 299 fair medium 1 

S. C. 11 -----------1 428 99 I 173 I very good medium 1 

Least difference re- I I 

I 
I 

quired for signifi- I I I cance at 5% poinL-- 1 120 I 37 49 

1 Highly resistant-!, highly susceptible to downy mildew-S. 

color of the fruits is comparable to the variety A & C. However, a 
darker green line was isolated in 1950 that produces the same high 
yields and quality as the strain previously tested. S. C. 10 should 
be a great help to South Carolina's spring and fall cucumber growers. 
Further work is being continued to try to combine a superior fruit 
type with the vigor and productivity of S. C. 10. 

New Sweet Corn Varieties Recommended 

(W. C. Bames) 

Sweet corn acreage has increased from insignificance to a major 
crop in the past 4 years. This increased acreage has been planted 
almost exclusively to Ioana. New varieties under test in recent years 
show promise of replacing Ioana. Some of these, as reported in table 
58, produce a higher yield of ears and a greater percentage of ears 
free from the cornworm than Ioana. 

Erie, maturing at the same time as Ioana, produces a slightly 
larger, more attractive ear, and a higher yield than Ioana. Oto is 
always superior in quality to Ioana but produces a very long slender 
ear that may not be acceptable on the market. Calumet is 2 days 
later than Ioana but produces higher yields of larger, more ath·active 
ears. Tristate, or the new strain called Goldenstate, usually produces 
more ears, and Goldenstate is superior in appearance to Ioana. 

All of the above-named varieties were tried by farmers on a 
limited acreage in 1950, and in practically all cases good reports were 
received. One or two of them should replace Ioana, but growers are 
advised to change cautiously until the most desirable one has been 
chosen. 
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Table 58.-Sweet Corn Variety Trials, Truck Station 

Variety Source 1 

i No. marke table I P ercent worm- I 
-~ ears pe r stalk free ears Table 

I Ear size quality 
194911950119502 19491195011.::.9=-50=-"+---------';---- --

0to __________ ________ I Asgrow 1.7 1.39 1.54 49 69 80 long slende r I very good 
C alumet_ _____________ Asgrow 1.6 1.04 1.4 42 353 78 m edium large good 
Erie ___ -------------- Asgrow 1.5 1.17 1.56 33 360 84 m edium large good 
Goldenstate ___________ Michael-Leonard __ 1.01 1.10 370 88 medium large tairly good 
Tristate___________ ___ Michael-Leonard 1.6 0.93 0.94 57 360 81 m edium large good 
Golden Security________ W oodruff 1.2 1.3 1.2 47 72 91 medium good 
Joana ------- ------ ______ 1.0 0.92 0.94 24 364 85 medium la rge good 
Seneca Chief_ ------- Robson 1.3 1.3 1.42 46 70 86 small exce llent 
Golden Cross Bantam __ _________ 1.0 0.85 1.04 35 55 95 medium I very good 
_F_. "-M"-._C:..;rc::o::.::ss:.::--=- -=--::.:-::.:-:.:-:__::::--=-.::.--'-'F:_:e:_:_r~ry'----------' _ _ --'--.:OC:.:. 9::_:1:...c.:1:.:·=-2__,-=--__c_4.::.6::....!....:8::.:2:....!C .c:.:m:.:e=dium ____ ':'ery good 

1 Som e of these hybrid varie ties are controlled by seed firm s and can be purchased only from them or 
the ir d eale rs. • 

2Three replka tes sprayed with DDT plus oil at 20 gals. per acre three times at 2-3 d ay inte rvals while 
three w ere left unspra yed for comparison. 

3Birds damaged the last picking of these varie ties. Darnage was first confined to won11y ears, but 1ater 
the birds a te worm-free ears , some of which had been classified as wonny before this discre pan cy was noticed. 
Bird d a mage was more pre va lent in short-husk va rie ties like Calume t . 

Golden Security produces good yields of medium-sized ears which 
frequently fail to fill out properly on the tip. 

Market and home gardners will find Seneca Chief an excellent 
variety even though the ears are small. Other acceptable varieties 
are Golden Cross Bantam, F. M. Cross, and Oto. Combination plant
ings of Seneca Chief and Oto are especially desirable since the latter 
requires several days longer to reach maturity. 

Other varieties tested and found to have one or more undesirable 
characters are Aristogold Bantam Evergreen, Huron, Tendermost, 
Golden Crown, Southern Colonel, Gulf Coast, Belgold, and a few 
unnamed hybrids. 

The Kennebec Potato Failed Its Shipping Tests 

(W. M. Epps) 

Preliminary tests over a period of several years have indicated 
that the new potato variety, Kennebec, might be a promising variety 
for South Carolina. It is virtually immune to late blight, remaining 
completely free of the disease when rows of susceptible varieties on 
both sides were killed. It has always produced high yields , usually 
many more bags per acre than any of the standard varieties. The 
tubers of Kennebec are white, smooth, shallow-eyed, and oval in 
shape. These are the characteristics desired in any potato grown in 
South Carolina. 

Since a high percentage of South Carolina potatoes are sold to 
chip manufacturers, Kennebec samples were shipped in 1950 to Belts
ville, Maryland, for chipping tests. The chips made from Kennebec 
were satisfactory but not quite equal in color to those made from 
Sebago. 
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In 1950 samples of this new variety were washed, dried, bagged, 
and shipped by truck in a standard potato load to New York and to 
Chicago. Corresponding bags of the Sebago variety, grown in an 
adjacent field and harvested on the same day, were shipped along 
with each sample of Kennebec. The two varieties were examined 
carefully by U. S.D. A. inspectors upon arrival at the terminal markets , 
then stored for a few days and re-examined. Both reports indicated 
that the Kennebec browned, scalded, and rotted in transit much worse 
than the Sebago. This same characteristic caused the once popular 
Katahdin variety to lose its popularity quickly when washing became 
widespread. Therefore, in spite of the many good characteristics of 
Kennebec, it is highly improbable that it can be grown successfully 
on a commercial basis in South Carolina. 

Wilt Resistant Tomatoes Not Adapted for Use in South Carolina 
(W. M. Epps) 

South Carolina tomato growers need a good tomato variety that 
is resistant to Fusarium wilt. Many gardens and fields in the state 
are so thoroughly infested with the wilt fungus that standard varieties, 
such as Rutgers and Marglobe, cannot be grown. 

Many wilt-resistant varieties and breeding lines from numerous 
plant breeders have been tested during the past few years. Several 
of these that carry a high degree of resistance to wilt have been 
released. None of these is well adapted for use in South Carolina. 
Southland, recently released by the U. S. Regional Vegetable Breeding 
Laboratory at Charleston, S. C., will produce fair yields, but the 
blossom scars on the fruits are often so prominent and indented that 
many of the fruits must be graded into the cull grade. For this reason 
its use is recommended only in home gardens and on those farms 
where Rutgers and Marglobe cannot be grown due to the wilt. Pan 
America is late and produces relatively low yields. Both of these 
varieties have been widely advertised in South Carolina and have 
been planted by a number of home gardeners and a few commercial 
growers. 

Other wilt-resistant varieties, such as Jefferson, Fortune, and 
others have been introduced, but have not been widely advertised 
locally. They are not adapted to South Carolina conditions and are 
not recommended even for home garden use. 

Surveys over the past 5 years of wilt-resistant breeding lines of 
southern plant breeders indicate that wilt-resistant varieties better 
than those now on the market may soon be available. However, it 
is not likely that a resistant tomato superior to Rutgers in size, ap
pearance, quality, and yield will be introduced within the next few 
years. Such a tomato has not been found among the advanced breed
ing lines which have been submitted for trial in the Southern Co
operative Vegetable Trials. 
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A Search Started for Resistance to Powdery Mildew in Cowpeas 

(W. M. Epps) 

The southern pea, or edible cowpea, is a popular vegetable in 
South Carolina. It grows well and produces good yields in the spring, 
but the yield and quality are reduced in the summer and fall by 
powdery mildew. 

In 1949 collections of commercial and foreign varieties and wild 
types were started in a search for mildew resistance. Various plant 
breeders have reported resistance in certain types of cowpeas, and 
several resistant varieties were recently released by the Turrialba, 
Costa Rica, Experiment Station. The Turrialba selections proved 
highly susceptible under South Carolina conditions, and none of the 
commercial or foreign varieties tested so far has proved to be immune 
to the disease. Only two, a yardlong bean introduced from Cuba and 
a small seeded pea from the Philippine Islands, appear to have a 
high degree of resistance. This yardlong bean is a running-vine type 
with a very long leathery pod and black seeds. 

Crosses of edible types of crowder peas with these resistant types 
will be made in an attempt to bring the resistance into the edible 
type. Further collections of foreign types, mostly from Asia and 
Africa, are being tested for possible immunity to mildew. Resistance 
to Fusarium wilt and mosaic is also being considered, since both of 
these diseases are problems in South Carolina. 

Mosaic Resistant Romaine Lettuce Ready for Grower Trials 

(W. C. Bames) 

Prior to 1940 Beaufort County planted a considerable acreage 
of romaine lettuce. A virus disease, usually referred to as mosaic, 
attacked the crop so severely that it became impossible to produce 
satisfactory yields, and in some cases there were complete crop 
failures. The U. S. Department of Agriculture brought in a number 
of romaine seed lots from Europe, one of which was found to possess 
a good degree of resistance. Since the head type of this resistant 
variety was not very good, it was crossed with American varieties by 
the U. S. Department of Agriculture. This seed was planted in South 
Carolina and plants with good head types and resistance to the 
disease were selected. Seed of one line was increased in the western 
seed areas in 1950 and will be planted for a shipping test in the 
spring of 1951. If this selection proves satisfactory, it will be named 
and seed increased in order to supply Beaufort lettuce growers. In 
experimental trials in Charleston and Beaufort counties these re
sistant lines have shown up well. They are not immune to mosaic 
but frequently produce 90 percent healthy marketable heads; whereas, 
Paris White under the same conditions, usually produces less than 
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10 percent marketable heads. It therefore appears that this new 
variety may restore the Beaufort romaine lettuce industry. 

Spergon Controls Cabbage Downy Mildew 

(W. M. Epps) 

Downy mildew often causes severe losses in the fall cabbage 
crop. It attacks the wrapper leaves and damages the appearance 
of the heads. The lesions also serve as a place of entry for various 
bacteria which may cause serious soft rot losses in transit. For years 
South Carolina growers have accepted these losses and have made 
no attempt to control the disease. . 

Fungicide trials were conducted in the fall of 1950 to see if this 
disease could be controlled by the use of fungicidal dusts. The dusts 
were applied at rates of 15-20 pounds per acre at 5-day intervals. 
Beginning at the time the cabbage heads began to fold in, six appli
cations were made for a total of no pounds of dust per acre for the 
season. The cabbage in these plots was severely damaged or killed 
by the freeze of November 24-25. 

Spergon 10-pm·cent dust (5 percent active) gave excellent control 
of mildew. Phygon 2-percent dust (1 percent active) and Dithane 
Z-78 6-percent dust (4 percent active) reduced the severity of the 
disease but did not give adequate control. The percentages of severely 
diseased heads in the various plots were as follows: Control, 44; 
Dithane, 21; Phygon, 15; Spergon, 3. These data are based on counts 
made at the first date of harvest and after the freeze. 

These tests indicate that Spergon will control the disease, but 
the schedule used necessitated a considerable expenditme for fungi
cides. Fmther trials are needed in order to learn how much this 
schedule can be reduced without reducing its effectiveness. The price 
of cabbage is often such that growers cannot afford an expensive 
dust program, and it will be highly desirable to reduce the number 
of applications or to use a less expensive dust mixture. 

Fungicides for the Control of Anthracnose and Downy Mildew 
on Fall Cucumbers 

(W. M. Epps) 

In South Carolina fall cucumbers suffer every year from the 
ravages of downy mildew. Anthracnose is a less serious problem, 
but may cause heavy losses if the weather conditions are favorable 
for spread. 

In 1950 the fall cucumber fungicide trials were inoculated with 
anthracnose so as to insme adequate and uniform infection in all 
plots. This disease spread rapidly and caused severe damage where 
effective conh·ol was not obtained. Mildew appeared dming the 
hmricane week of September 4-8 and became so serious by the 
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middle of the harvest period that undusted plots were more than 
half defoliated. 

Of the six fungicidal dusts included in these tests only three gave 
good control of both diseases. As shown in table 59 Tribasic copper 
sulfate dust gave better mildew control than any of the other fungi
cides, but failed to control anthracnose. Phygon gave good control 
of mildew and poor anthracnose control. Fermate, on the other hand, 
controlled anthracnose, but had little effect on mildew. SR-406 (Ortho
cide 406), Parzate, and Dithane Z-78 gave effective control of both 
diseases. The yields from the use of these three fungicides were about 
equal and were better than those obtained from the use of the three 
less effective fungicides. 

The degree of conh·ol of both diseases obtained with Parzate 
and Dithane Z-78 was not as good as desired. Results of fungicide 
interval trials indicate that these materials are not completely effective 
for as long as 7 days and that, to obtain the best control, they must 
be used at closer intervals. Orthocide 406 is still in the experimental 
stage and is not yet available on the market. 

Table 59.-A Comparison of Fungicides for the Control of Anthracnose and 
Downy Mildew on Fall Cucumbers, Truck Station, 1950 

Yield in Percent 
Fungicide bushels spotted by defoliation 

I Percent fruits I 
per acre I anthracnose 

I 
i ---------------~~-~~~-~ I 

by mildew 

Parzate ___ ------------------------
Dilhane Z-78 ---------------------
Orthocide 406 ---------------------
Fermate ---------- _______ ---------
Phygon ---------------------------

T~i~:si~ -~~~~~~ _s~J~a:~ _ == = = = === = = = = == \ 
Least difference required for significance \ 
at 5 '/o point -----------------------

175.5 
168.5 
167.2 
146.1 
137.0 
129.0 
114.1 

27.6 

7.5 28 
9.2 22 
4.1 28 
6.9 42 

13.6 24 
17.7 9 
14.2 45 ------ -

7.2 

Corn Earw01m Can be Controlled in Sweet Corn 

(W. C. Barnes) 

During recent years the acreage and importance of sweet corn, 
as a truck crop, in coastal South Carolina has greatly increased. One 
of the most serious problems encountered in the production of this 
crop has been the need for satisfactory conh·ol of the corn earworm. 
Small field-plot experiments at the Truck Station in 1949 and 1950 
indicated that such control is possible. These tests were conducted 
in cooperation with W. J. Reid, Jr. and F. P. Cuthbert, Jr., of the 
U. S. Deparhnent of Agriculture, and were designed primarily to 
determine if methods worked out in Texas, Mississippi, and Illinois 
would be effective under local conditions. A DDT dust also was 
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included in the experiments as this method of application would be 
more suitable to local conditions if it afforded adequate protection 
against the insect. 

In 1949, 82 percent of the ears from plots receiving a DDT-oil 
emulsion spray (6 pints of 34-percent DDT emulsifiable concentrate, 
2.5 gallons of white mineral oil of 70 to 80 seconds viscosity, and 
water to make 25 gallons) were free of worms, and 89 percent met 
the U. S. Standards for No. 1 green corn. Plots receiving a 5-percent 
DDT dust had only 55 percent worm-free ears, which was not much 
better than the 40 percent worm-free ears from untreated plots. Three 
applications of these materials were made, the first when 50 percent 
of the ears had silked, the second and third 3 and 7 days later, re
spectively. Better control might have resulted if weather conditions 
had permitted the applications to begin as planned when 10 to 25 
percent of the ears were in silk. The dust was applied with a rotary 
hand-duster at the rate of 40 pounds per acre, and the spray was 
applied with a knapsack sprayer at the rate of about 20 gallons per 
acre. A spray that contained a wettable DDT powder and gave about 
the same DDT dosage as the dust proved no more effective than 
the dust. 

Earworms were less abundant in the 1950 planting than in that 
of 1949, as indicated by the fact that 78 percent of the ears from 
untreated plots were free of worms. Plots receiving the same DDT
oil emulsion spray treatment used in 1949, except that the first appli
cation occurred when 25 percent of the ears were in silk, yielded 94 
percent worm-free ears. Ninety-seven percent of the ears were con
sidered eligible to U. S. Grade 1 as far as earworm damage was con
cerned. A fourth application of this spray, made on the third day 
after the third and last one received by the treatment just discussed, 
raised the proportion of worm-free ears to 97 percent but probably 
was not worthwhile. Eighty-five percent of the ears were worm-free 
when three applications of a 5-percent DDT dust were made, the 
dust again being inferior to the spray. 

It therefore appears that satisfactory earworm control on early 
sweet corn can be obtained in coastal South Carolina by the use of 
about three applications of a spray consisting of 1 gallon of a 25-
percent DDT emulsifiable solution (6 pints of a 34-percent solution), 
2.5 gallons of a white mineral oil of 50 to 80 seconds viscosity, and 
water to make 25 gallons. The spray should be directed on the silks. 
Spraying should begin when 10 to 25 percent of the ears are in silk 
and should be repeated every 2 or 3 days. The spray should be 
applied at 20-25 gallons per acre per application. 
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Rabbiteye Blueberries Grow Well at Charleston 

(W. C. Barnes and W. M. Epps) 

When the small test orchard was planted at the Truck Station 
6 years ago, several northern blueberry varieties were planted. In
cluded in the planting were such prominent varieties as Concord, 
Cabot, Jersey, Rancocas, Stanley, and Ruble, but all of them died 
without fruiting. Two rabbiteye varieties planted at the same time 
grew and fruited well. Other varieties have been added from time 
to time as they were made available by the Georgia Coastal Plain 
Experiment Station at Tifton. Because of the different ages of plants, 
and the short time some of them have been growing, it is not practical 
to state which varieties are best. Varieties now being tested are Myers, 
Hagood, Black Giant, Clara, Walker, and several numbered selections. 
All of these are growing well and producing good crops of high 
quality berries. It appears that this southern-type blueberry offers 
great promise as a home or market garden crop for Coastal South 
Carolina. Insect and disease pests have not been a problem. Home 
gardeners may have trouble with birds, however. Blueberries may 
be used as hedge plants around farm buildings. 

Muscadine Grapes Grow Well 
(W. C. Barnes and W. M. Epps) 

The muscadine grape varieties planted at Charleston produced 
an excellent crop in 1950. Observations on the varieties now fruiting 
are reported in table 60. 

Spaulding was outstanding in all respects ; Scuppernong and 
Owens-Never-Miss were the best bronze or white varieties. 

Table 60.-Muscadine Variety Trials, Truck Station, 1950 

Variety I Productivity ~ Season Color Quality Blackrot on foliage 

- I I Owens- ever-Miss . Good Medium White Good Moderately susceptible 
Scuppernong_---- - Good I Medium White Good Moderately susceptible 
StukeY----------- 1 Fair I Medium White Fair Highly susceptible 
Spaulding _______ _ I Excellent I Medium Black Good Resistant 
Hunt - -1 Good I Early Black Fair Moderately susceptible 

New Hybrid Com Varieties Best for Late Planting 

(W. C. Barnes and Alfred Manwiller) 

Coastal vegetable growers frequently plant corn rather late in 
land where cabbage or other early vegetables have been harvested. 
This corn is subjected to severe weather, disease and insect damage, 
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and yields are frequently disappointing. The 1950 test reported in 
table 61 shows that there was a great difference in performance of 
varieties. This trial was planted in a cabbage field April 27, 1950. 
The rows were spaced 6 feet and the plants 10-12 inches in the row. 

Dixie 18 (yellow) and Coker's 811 (white) were outstanding in 
their superiority over all other varieties. Rot in this trial appeared 
to be correlated with lodging and corn-ear worm damage, and some 
varieties were rotted so severely that hand sorting was necessary 
before the corn could be marketed. 

Table 61.-Late Com Variety Trials, Truck Station, 1950 

Variety Bushels 
per acre 

Lodging 1 -;:--1 \V eevil2 

Dixie 18 -------------------- ~ 
Coker's 811 -----------------1 
D~~ 17 -------------------
Latham's Double ------------- ~ 
Dixie 11 -------------------
N. C. 27 ----------------- --
Funk's G 7l4a --------------- ~ 
Funk's G 780w -------------
Wood's S352 ---------------
Douthit's Prolific -------------1 
Wood's S 211 ----- ----------

39 
39 
31 
31 
30 
30 
30 
26 
26 
25 
23 

11-All standing; 5-All stalks down. 

1.3 
1.3 
2.8 
2.3 
3.7 
2.0 
3.8 
3.3 
1.8 
2.3 
2.2 

I 
free 
free 

I 
moderate 
moderate 
slight 

I slight 
moderate 

I 
bad 
bad 

I moderate 
I slight 

2vVeevil damage not serious in any variety except Dixie 17. 

I 
free 

I free 
bad 

I slight 
free 
moderate 
free 
moderate 
moderate 

I slight 
I moderate 

New Insecticides Tested Against Vegetable Insect Pests 

(W. J. Reid, Jr. and F. P. Cuthbert, Jr.) 

New Insecticides Tested Against Aphids on Cole Crops. In small 
field-plot experiments conducted during the fall of 1949, adequate 
control of a well-advanced infestation of the turnip aphid on turnips 
and rutabagas was obtained with one application of each of the 
following insecticides: a !-percent lindane dust, an emulsion spray 
containing 0.03 percent of lindane, and a proprietary emulsion spray 
containing 0.04 percent of a mixture of parathion, the methyl homolog 
of parathion, and related compounds. Similar use of a !-percent TEPP 
(teh·aethyl pyrophosphate) dust and of sprays containing either 0.0125 
percent of rotenone or 0.1 percent of nicotine did not provide ade
quate control. A dust containing l percent of tetraisopropyl pyro
phosphate showed very little toxicity to the turnip aphid. None of 
these insecticides caused noticeable injury to the plants. Sprays 
were used at about 100 gallons per acre, and dusts at about 20 pounds 
per acre in all these tests. 
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An outbreak of the cabbage aphid on spring cabbage during 
January and February of 1950 provided a good chance for testing 
some of the newer insecticides. In a small field-plot experiment, a 
!-percent parathion dust and parathion and lindane suspension sprays 
(1 pound of a wettable powder containing 25 percent of parathion or 
lindane in 100 gallons of water) were more effective against the cab
bage aphid than was a !-percent lindane dust or a !-percent TEPP 
dust. The parathion dust and spray and the lindane spray tended to 
be better than a 4-percent nicotine dust, a TEPP spray (1 part of a 
20-percent concentrate to 800 parts of water), and a nicotine-soap 
spray (1 part of a 40-percent nicotine sulfate to 600 parts of water 
plus 4 pounds of soap to 100 gallons of spray). 

According to reports, the efforts of local growers to combat the 
cabbage aphid outbreak during the early part of 1950 with parathion 
dusts and sprays and benzene hexachloride dusts proved most effec
tive. As used, lindane dusts and sprays and TEPP sprays gave poorer 
results. A nicotine spray applied late in the afternoon did not give 
satisfactory control of the cabbage aphid. 

Further studies are needed before parathion, lindane, and ben
zene hexachloride can be recommended for aphid control on cole 
crops. 

Allethrin Shows Promise Against Certain Cabbage Caterpillars. 
During the spring of 1950 natural pyrethrum powder and allethrin, a 
new synthetic pyrethrin-like product, were compared in the laboratory 
and in field plots. In general, allethrin dusts proved less toxic than 
those of similar pyrethrin content. Higher dosages of allethrin, how
ever, showed considerable promise. In a small field test, a !-percent 
allethrin dust was about as effective as a 0.3-percent pyrethrin dust 
against a mixed infestation of the cabbage looper, the imported cab
bageworm, and the diamondback moth. 

Toxaphene Controls Cutworms. In a 1949 fall test, a 10-percent 
toxaphene dust was as effective as a 10-percent DDT dust in the 
control of the imported cabbageworm and cabbage looper on cabbage, 
and tended to be more effective than DDT · against soil-inhabiting 
cutworms (chiefly the granulate cutworm) infesting collards. A 10-
percent chlordane dust was less toxic to these caterpillars than DDT 
and toxaphene. A 2.5-percent aldrin dust and dusts containing 2 
percent of either 1,1 bis(p-chlorophenyl)-2-nitrobutane or 1,1 bis(p
chlorophenyl)-2-nitropropane showed only moderate toxicity to the 
caterpillars. 

Progress Made in Pickleworm Studies. Biological and control 
investigations of the pickleworm as a pest of cucumbers and related 
plants were continued during 1949 and 1950. The insect apparently 
does not overwinter in South Carolina, but seems to work its way 
northward each spring from such semitropical regions as southern 
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Florida where it is active throughout the winter. It first appears in 
the Charleston area in May or early June, and usually does not cause 
serious injury to spring plantings, but does severe damage to squash 
and cucumbers during the summer and fall. Profitable production of 
these crops in the fall is impossible unless the insect is kept in check. 

Insecticide tests have been conducted in search of a control pro
gram that will meet several requirements. Adequate control of the 
pickleworm and associated insects must be provided without injury 
to the plants and without leaving a residue on the fruits that will be 
hazardous to human health. Moreover, the material or materials used 
must not impart an objectionable odor or taste to the fruit or have any 
undesirable effect on subsequent crops grown on the land. 

During the course of the experiments several materials have been 
eliminated because of their phytotoxicity to cucumbers. A 1-percenl 
technical benzene hexachloride dust and !-percent impregnated DDT 
dusts (of both technical and purified, or "vine-safe," grades) caused 
severe chlorosis and stunting of cucumbers and appreciable reductions 
in yield. Dusts containing either 1 or 3 percent of technical DDT, 
2 percent of chlordane, or 3 percent of TDE caused slight to moderate 
plant injury when used frequently. Reports of other research workers 
and of local commercial growers indicate that toxaphene will severely 
injure cucurbits. 

New materials that have not proved very toxic to pickleworms 
are tetraisopropyl pyrophosphate as a !-percent dust, 1,1-dichloro-2,2-
bis-(p-ethylphenyl)ethane as a 5-percent dust, TDE as a 3-percent 
dust, and methoxychlor as 2.5- to 10-percent dusts and as suspension 
and emulsion sprays used at dosages comparable to a 5-percent dust. 
When applied at usual dosages during the fruiting period of plant 
growth, some of the insecticide materials considered least harmful 
to warm-blooded animals, including rotenone, pyrethrum, sabadilla, 
and ryania, have not given satisfactory control of pickleworms on 
cucumbers in field experiments. Tests with these materials are being 
continued, however, as it is hoped that when they are used in con
junction with more toxic materials, or are improved by a supple
mentary material, an effective control program can be worked out. 

Lindane, as a !-percent dust and as a spray made up at the rate 
of 1 pound of a 25-percent wettable powder in 100 gallons of water, 
continued to be the most generally effective of the insecticides given 
extensive trial. Lindane dusts or sprays applied at intervals of 7 to 10 
days have given excellent control of pickleworms, melonworms, cu
cumber beetles, and melon aphids on cucumbers and squash. Lindane 
also gave satisfactory insect conh·ol when used generally on com
mercial cucumber plantings in the Charleston area during the fall 
seasons of 1948, 1949, and 1950. As used, these lindane dusts and 
sprays have caused no appreciable plant injury. For effective pickle
worm control, it has been necessary to apply lindane on cucumbers 
throughout the greater part of the fruiting period. 
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Tests of experimental samples of cucumber fruits have indicated 
that the use of lindane until the day of harvest may cause a slight 
off-flavor. Studies are being made of this off-flavor factor, of the 
quantities of insecticide residues remaining on the fruits at harvest, 
and of the flavor of potatoes grown in the same soil following a 
lindane-treated cucumber crop. 

A lindane emulsion spray proved effective against pickleworms 
and associated insects in limited tests, but there were indications that 
this form of the insecticide is more likely to cause plant injury. A 
dust containing 0.5 percent of lindane has given adequate control of 
light to moderate pickleworm infestations. 

In less extensive tests, a 1-percent parathion dust and a suspension 
spray providing a similar dosage of parathion proved about as effec
tive as lindane against pickleworms and all other insects present on 
cucumbers. 

A dust containing 3 percent of a refined DDT (having a setting 
point of 103° C.) and cryolite dusts containing 50 and 70 percent of 
sodium fluoaluminate gave moderate control of the pickleworm in 
extensive tests and caused no serious plant injury. These materials 
gave satisfactory protection against melonworms and cucumber beetles 
but not the melon aphid. Other materials that have shown a moderate 
degree of toxicity to the pickleworm in less extensive trials are a 
2.5-percent aldrin dust, a 2.5-percent dieldrin dust, an emulsion spray 
of 1,1 bis(p-chlorophenyl)-2-nitropropane, a 5-percent dust and an 
emulsion spray of a mixture of this compound with the related one 
1,1 bis(p-chlorophenyl)-2-nitrobutane, and a suspension spray of hep
tachlor (2 pounds of a 50-percent wettable powder per acre). 

An important development during the 1950 fall season was the 
strong indication that the fungicide zineb (zinc ethylene bis-dithio
carbamate) is moderately toxic to the pickleworm, especially the 
smaller larvae. Similar observations were made by workers in Florida 
during the winter of 1949-50. The unusually low pickleworm popula
tion that prevailed in the 1950 fall experimental plantings is attributed 
at least partly to the effects of weekly applications of zineb for plant
disease control. In a late-season test, four applications of a zineb spray 
(2 pounds of a commercial product to 100 gallons of water), made at 
intervals of 5 to 7 days, reduced the number of pickleworms in the 
flowers of a late planting of squash by as much as 72 percent. No 
differences in this respect were found between two commercial brands 
of zineb. The zineb sprays also gave partial control of the melonworm 
population on the squash. This toxicity of zineb to the picklewonn 
suggests the possibility of obtaining effective control of this insect 
when the fungicide is used in conjunction with relatively low dosages 
of lindane or with ordinary dosages of pyrethrum, allethrin, or rote
none. 

Further studies are needed before effective and safe measure." 
can be recommended for the control of the pickleworm. 
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EDISTO EXPERIMENT STATION 

(W. B. Rogers, Superintendent) 

Oat Variety Test 

(J. J. Wolfe) 
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Date of maturity was a very important factor in oat yields 
obtained from the 1950 variety test. Of the 38 entries, the first 20 to 
mature were the highest 20 in yield. These 20 varieties were har
vested under ideal conditions near the end of a long period of dry 
weather. The remaining 18 entries, which matured later, were sub
jected to several rain and wind storms, were badly shattered, and 
many of the plants lodged. Under these conditions some varieties 
were seriously handicapped. Figure 19 shows the small grain varieties 
just before harvesting. Yields are given in table 62. 

Table 62.- 0at Variety Test, 1950. Edisto Station 

Variety 

l. Victorgrain 48-93 ______ _ 
2. Hundred BusheL ______ _ 
3. Fulgrain 1950 BFS _____ _ 
4. Carolina Red 1949 BFS __ 
5. Victorgrain 48-88 _______ _ 

6. Anderson 1950 BFS ____ _ 
7. Victorgrain 1949 BFS ___ _ 
8. Anderson lOllL ________ J 

9. Victorgrain 1950 BFS ____ J 

10. Victorgrain Lot 454 _____ _ J 

I 11. Anderson 1010L ________ J 

12. Anderson 1949 BFS _____ _ I 
13. Fulgrain 48-107---------
14. Hybrid 10ll4 ___________ J 

15. Carolina Red 1950 BFS __ J 

Coker's P 
H. G. Ha 
Coker's P 
Marett F 
Coker's P 

Marett F: 
Coker's P 
Marett F 
Coker's P 
T. W.W 

Marett F: 

Source 

~digreed Seed Co. __ 
stings Seed Co. ____ 
:digreed Seed Co. __ 
.rrn and Seed Co, __ 
~digreed Seed Co, __ 

.rm and Seed Co. __ 
~digreed Seed Co. __ 
mn and Seed Co. __ 
~digreed Seed Co. __ 
ood & Sons _______ 

:m1 and Seed Co. __ 
:rm and Seed Co, __ 
:digreed Seed Co. __ 
:nn and Seed Co, __ 

Marett F 
Coker's P 
Marett F 
Marett F •rrn and Seed Co. __ 

Planting Date: November 1, 1949. 

I 
Yield in I Rust 
bushels II infection 
per acre rating<> 

91.0 1 
80.0 2 
78.1 1 
75.5 1 
75.5 1 

75.3 1 
74.9 1 
74.6 1 
74.3 1 
73.9 1 

71.5 1 
71.4 1 
71.3 1 
69.5 1 
69.1 1 

Fertilizing: (a) 800 pounds of 4-10-6 fertilizer per acre before planting. 
(b) 300 pounds of nitrate of soda after plants began to stool. 

"Note: (1) Varieties were rated for rust infection at the time the earliest varieties 
were beginning to ripen. Apparently very little damage was done by 
rust as compared with very heavy damage to many varieties in 1948-
1949. 

(2) Scale of rating: 0, no rust; 1, very slight infection; 2, slight infection; 
3, moderate infection; 4, heavy infection; 5, very heavy infection. 
These ratings are relative only and represent the average recorded 
for all replications. 
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Wheat Variety Test 

(J. J. WoHe) 

Of the 29 wheat entries in the 1950 variety test the 15 entries 
producing the highest yields all showed marked storm resistance, 
having been subjected to several rain and wind storms at harvest 
time without much apparent damage. Very few plants lodged, and 
little difficulty was experienced in harvesting. Most varieties, how
ever, showed some effects of varying degrees of rust infection. Results 
are given in table 63. 

Table 63.-Wheat Variety Test, 1950. Edisto Station 

Variety Source 

I 
l. Coastal1950 BFS _______ , Coker's Pedigreed Seed Co. __ 
2. Atlas 66_______________ N. C. Experiment Station __ _ 
3. Chancellor 1950 BFS ____ , Marett Farm and Seed Co. __ 
4. Chancellor M-764-8_____ Marett Farm and Seed Co, __ 
5. Hardired 1950 BFS ______ , Coker's Pedigreed Seed Co, __ 

6. Hardired Lot 107------- 1 T. W. Wood & Sons __ ____ _ 
7. Atlas 50 _______________ I N. C. Experiment Station __ _ 
8. M-925---------------- ·/ Marett Farm and Seed Co. __ 
9. Chancellor M-764-74 ____ Marett Farm and Seed Co. __ 

10. Chancellor M-764-45 ____ 1 Marett Farm and Seed Co. __ 

11. Chancellor M-764-35 ___ _ 
12. 47-27 ________________ _ 
13. Chancellor 1949 BFS ___ _ 

i~: ~~~~~~l~~r-~-!_6_4~~~==== / 

Marett Farm and Seed Co. __ 
Coker's Pedigreed Seed Co. __ 
Marett Farm and Seed Co. __ 
Marett Farm and Seed Co. __ 
Coker's Pedigreed Seed Co. __ 

Planting date: November 2, 1949. 
Fertilizer: (a) 800 pounds of 4-10-6 per acre before planting. 

/
Yield ~, R~ 
bushels infection 
per acre rating~ 

30.8 
30.4 
29.8 
28.7 
28.6 

28.6 
28.2 
28.1 
27.3 
27.3 

26.7 
25.9 
25.4 
24.8 
23.8 

1 
1 
2 
3 
3 

3 
2 
2 
2 
2 

2 
3 
3 
2 
2 

(b) 300 pounds nitrate of soda after plants began to stool. 
"Note: (1) Varieties were rated for rust infection at the time the earliest varieties 

were beginning to ripen. Apparently very little damage was done by 
rust as compared with very heavy damage to many varieties in 1948-
1949. 

(2) Scale of rating: 0, no rust; 1, very slight infection; 2, slight infection; 
3, moderate infection; 4, heavy infection; 5, very heavy infection. 
These ratings are relative only and represent tl1e average recorded for 
all replications. 

Barley Variety Test 

(J. J. Wolfe) 

For some entries in the 1950 barley variety test, probably as 
much as 50 percent of the yield was lost as a result of weather dam
age. Table 64 shows the yield of barley harvested from the 10 leading 
varieties of the 13 entered in the variety test. 
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Table 64.-Barley Variety Test, 1950. Edisto Station 

Variety Source 

1. Wong Lot 152 _________ _J T. W. Wood & Sons ____________ _ 
2. Beardless Lot 13 ________ 1 T. W. Wood & Sons ____________ _ 
3. Calhoun M-450-4 _______ 1 Marett Farm and Seed Co. ______ _ 
4. Hooded M-570-13 _______ 1 Marett Farm and Seed Co. ______ _ 
5. Calhoun M-450-13 ______ 1 Marett Farm and Seed Co·-------1 

6. Hooded M-480-3 ________ / Marett Farm and Seed Co. ______ _ 
7. Calhoun 1950 BFS------ 1 Marett Farm and Seed Co. ______ _ 
8. Calhoun 1949 BFS ______ ' Marett Farm and Seed Co. ______ _ 
9. Calhoun Lot 103 ________ 1 T. W. Wood & Sons ___________ _ 

10. Calhoun M-450-40______ Marett Farm and Seed Co. ______ _ 

Planting date: November 2, 1949. 
Fertilizer: (a) 800 pounds of 4-10-6 per acre before planting. 

(b) 300 pounds nitrate of soda after plants began to stool. 
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Yield in 
bushels 
per acre 

41.2 
39.7 
34.2 
34.0 
30.6 

30.6 
25.3 
24.9 
24.8 
24.7 

Note: All varieties of barley were damaged to some extent by wind and rain. 
However, varieties No. 1, No. 2, No. 4, and No. 6 matured earlier and 
were harvested with much less weather damage than the other varieties. 

Figure 19.-Small grain varieties just before harvesting. 

Cotton Variety Test 

(J. J. Wolfe) 
l 

With the unprecedented demand for cotton in 1951 and with 
prospects of a greater cash value per acre than ever before, it is 
very important that seed of the most suitable variety be selected. 
Mechanized production and harvesting of cotton are changing the 
demands made of the cotton plant. Structure of the plant itself, 
its fruiting habits, and storm resistance are becoming more important. 
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Thirty-two varieties and sb·ains were grown in the cotton variety 
test at the Edisto Experiment Station in 1950. Plots were 1/ 80-acre 
in size and were replicated seven times. Approved practices of the 
station in soil preparation, fertilization, thinning, cultivation, and 
insect control were followed. 

Representative samples were picked from both rows in each of 
the seven replications. An additional set of samples was secured be
fore the second picking. These samples were ginned on a small gin 
and were graded and stapled by the South Carolina Department of 
Agriculture. Percent of lint, bolls per pound, grade, and staple were 
determined from these samples. 

Table 65 gives the 20 leading entries based upon total money 
value per acre. 

Table 65.-Cotton Variety Test, 1950. Edisto Station 

I ::~~~e I ;?e\~ I Per- I ~t 1
1 s;:~ I Aver- I Bolls I Sti'tfle I P~r~clt 

I lint and seed I cent acre in acre in age I per 1132 first 
seed cotton lint pounds pounds grade pound inch pick~~ 

Variety 

Coker 100 Wilt 48-8 ___________ 1263.9911577 1 34.46 1 543 1 10341 M~ 61 34 55.1 White Gold El-21-2-3-15 ------ 258.67 1533 35.03 537 996 63 33 60.7 
Fox _ ·-- ____ ------------- 247.95 1509 33.60 507 1002 60 34 50.9 
Bobshaw lA ______ ------- ... I 246.72 1471 \ 36.22 533 938 SLM 62 33 61.1 
Coker 100 Wilt 47-70 ---- - -- 246.21 1442 35.57 513 929 M 65 33 50.6 

Coker 
Coker 
Coker 
White 
Coker 

100 Wilt 48-16 --------
100 Wilt 51 -------· _ 
100 Wilt 48-14 --------Gold 2-3-23-9 __ _____ _ 
100 Wilt 48-9810 _____ _ 

I 

244.06 
243.19 
241.72 
240.05 
236 .13 

1458 , 34.45 502 956 M 72 34 54.9 
1464 34.07 499 965 M 67 34 51.2 
1455 34.06 496 959 M 67 34 52.3 

1438 33.79 486 952 M 66 33 52.2 
1

1435 1 34.64 497 938 M 66 33 65.3 

Coker 100 Wilt 48-25 - - -- I 235.94 I 1461 I 34.25 I 500 I 961 I SLM 69 34 55.5 
Coker 100 Staple 1950 BFS .. , 230.51 1 1406 33.50 471 935 M 67 34 51.7 Coker 100 Wilt 48-24 ______ 228.94 1387 34.02 472 915 M 56 33 58.3 
Coker 100 Wilt 1950 BFS _____ 2~8.74 1382 34.17 472 910 M 61 33 49.9 
Coker 100 Wilt 48-5 ____ __ __

1 
226.39 1 1349 34.55 466 883 M 61 34 43.2 

Empire P-46 -- ----· . 224.95 1304 35.83 467 837 M 53 34 61.1 
Coker 100 Wilt 48-6774 - - ----- 224.28 , 1344 , 34.541 464 880 I M 60 33 56.0 Deltapine 15 ----- ...... 222.56 1255 37.34 469 786 M 65 33 55.5 
Stonewilt New Strain 9 _________ 220.69 1337 34.06 455 882 M 61 33 59.3 
White Gold Wilt _ __ _ 219.25 1310 34.68 ...:__4..c.5_4_:___;8_5..c.6....:..._M_..:.__7_2_,__..;3 . .c.3__,__:59.7 

Grade, staple, percent of lint, and number of balls rer pound were obtained from 14 samples picked 
from each variety and ginned on a small gin. 

Grade and staple are the average of all samples picked from each variety and graded and stapled by 
the South Carolina Department of Agriculture. 

Staple values are based upon local spot market middling basis 1 1 I 16 inch at 41 cents per pound for 
cotton sold between October 1 and 15. II 

Seed values are based upon local sales at $80 per ton. 
Planting date: April 17, 1950. 
Fertilizer: 800 pounds per acre of 4-10-6 and 150 pounds nitrate of soda. 

Cotton Insect Control 

(J. G. Watts) 

The year 1950 will doubtless be recorded as one of the most 
severe boll-weevil years in South Carolina. The winter of 1948-49 
had been mild and, although the adult survival had been more or 
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less normal, by harvest time the infestation developed to rather serious 
proportions throughout most of the coastal plains area. An unusually 
heavy boll-weevil population entered hibernation in the fall of 1949. 
The winter of 1949-50 was very mild with a low temperature of 27° F. 
on November 19 at Blackville. There were 20 days during the winter 
when the low temperature ranged between 27° and 32° F.-five in 
November, four in December, one in January, six in February, and 
four in March. The weevil survival was the highest on record, and 
the large bulk of those surviving came out of hibernation after cotton 
started squaring. The Piedmont section, where the cotton crop is 
frequently made with only a minimum of poisoning, also suffered 
what was perhaps its most damaging boll-weevil year on record. 

The bollworm was of more concern than usual. The pattern of 
the infestation was slightly different in that substantial injury came 
from a generation which moved on to cotton during the latter half 
of June. This migration coincided with a hot, windy period which 
parched and hardened many of the bollworm host plants and also 
caused severe shedding of the early set of squares and bolls. Injury 
from this generation is normally quite limited, but in 1950 square 
infestation by bollworms was higher than by boll weevils on treated 
cotton during the last week in June and the first two weeks in July. 
Damage from the succeeding generation commenced about July 20. 

There was unusually heavy injury from thrips on seedling cotton 
in the Piedmont. The thrips injury combined with the injury by 
Ascochyta and Rhizoctonia fungi resulted in serious losses in stand 
in some areas and substantial losses in yield over a good portion of 
the Piedmont. 

Spotted infestations of red spider occurred by the middle of July 
in the coastal plains. Although the spiders were plentiful in most 
fields by harvest time, damage to the crop was extremely spotted. 
There appeared to be little if any correlation between the incidence 
of red spider and the use of 40-percent sulfur in the insecticide. 

There was fairly wide application of an early poison prcgram 
(beginning when the cotton started squaring) by growers throughout 
the state. Though the bulk of the poison was applied in dust form, 
enough was applied as a spray to definitely establish this as an ac
cepted method of applying poisons for cotton insects. Late in the 
season the two most popular cotton insecticides, BHC-DDT and 
toxaphene, became scarce and as a substitute a considerable quantity 
of aldrin-DDT was used. Grower experience with this insecticide 
was quite satisfactory. 

Generally speaking the manufacturers, distributors, and dealers 
did a splendid job of meeting the demands of the trade for cotton 
insect poisons. There were very few cases in South Carolina where 
cotton insects went unpoisoned because of lack of material. 



138 SOUTH CAROLINA EXPERil\1ENT STATION 

Experiment 1. Six dust formulations were compared as a control 
for the bollweevil and the bollworm. Boll weevils were abundant 
throughout the season, and bollworms appeared in two distinct broods. 
One brood of worms was present during the period of June 15 to 
July 15 and the other from about July 20 until harvest. A summary 
of the data from this experiment is shown in table 66. Neither the 
insect infestation nor yield differences between various treatments 
were statistically significant. Some growers have a marked preference 
for one or another of the available poisons, but from these and pre
vious data the various chlorinated insecticides now offered for cotton 
insect control appear to be about equally good if properly applied. 
The one treatment which contained 40-percent sulfur appeared to 
sustain no less injury from the existing mild red-spider infestation 
than treatments which had no sulfur or the untreated checks. 

Experiment 2. In this experiment five spray concentrates were 
compared with respect to their effectiveness in controlling bollworms 
and boll weevils and in increasing yield. The rate per acre of active 
ingredient was roughly the same as in the dust applications. The 
following rates per acre were established for mid-season control: Tox-

Table 66.-Summary of Data from an Experiment Comparing Six Dust Formula
tions. (There were nine effective applications with an average of 
11.6 pounds per acre or a total of 104.4 pounds per acre.) Edisto 
Station 

Percent 
infestation 

Yield of seed cotton 
per acre 

Treabnentl 
Boll I Boll

weevil worm 
Pounds I Increase over 

Check A2 1Check B3 
Controls 

Check A (outside) - - --- ------- ~ 
Check B (adjoining £eld)--- - ---1 

40.7 I 6.6 _II 727 -~---
85.9 1 256 
----~---- ~------~------
Treabnents 

Toxaphene 20% -------------! 13.5 7.0 1540 BHC-DDT-SUL (3-5-40) 
in1pregnated ____ __ __ ____ __ 17.1 6.6 1611 

BH~~t~-s;~~k~~-5=~) ____ ___ __\ 17.7 5.5 1568 
BHC-DDT (3-5-0) --- - -- ------ 1 15.0 7.1 1613 
Aldrin-DDT (2.5-5) -- ------- - - 1 13.5 5.6 1673 
Dieldrin 1.5% __ _ -_-_-_- -_-_-_-_-_- -_----'1 __ 1_3_.5 __ --'--_6_._2 __ ~1551 

813 

884 

841 
886 
946 
824 

1284 

1355 

1312 
1357 
1417 
1295 

lDusted: June 5, (6 pounds per acre); 14, (rain) (6 pounds per acre); 16, (8 
pounds per acre); 22, (10 pounds per acre); 28, (10 pounds per acre) ; July 11, (10 pounds per acre); 20, (15 pounds per acre); 26, (15 pounds per acre); 31, (15 pounds per acre); August 4, (15 pounds per acre). 

2Check A consisted of untreated plots in the experimental £eld where all 
adjoining cotton was treated. 

3Check B consisted of an untreated adjacent £eld. 
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aphene 2.0 pounds per acre, gamma BHC 0.3 pounds per acre, aldrin 
0.25 pounds per acre, dieldrin 0.15 pounds per acre, and DDT, where 
it appeared in the formulation, 0.5 pounds per acre, except in com
bination with toxaphene, where the rate became 1.0 pounds per acre. 
Dilutions were made so that the above amounts would be delivered 
when three nozzles per row were used. With this same dilution the 
first two applications were made with only one nozzle per row, 
delivering only one-third of the above-named amounts of toxicant, 
and the third application with two nozzles per row delivering two
thirds of the above amounts of toxicant. All rates were increased by 
50 percent over those shown above for the last five applications to 
cope with a serious bollworm threat. A summary of the data from 
this experiment is given in table 67. 

Neither the infestation nor yield differences between the various 
treatments were statistically significant. It is of interest to note, how
ever, that the aldrin-DDT treatment gave the smallest increase in 
yield in the spray experiment, while in the dust experiment this 
combination gave the greatest increase. It is also of interest to note 
that the toxaphene-DDT spray combination gave no better yield than 
where toxaphene was used alone. 

Table 67.-Summary of Infestation and Yield Data from Five Spray Formulations 
Used to Control Boll Weevil and Bollworm, Edisto Station 

Treabnentl 

Percent 
infestation 

Boll I Boll
weevil worm 

Controls 
----------------~~~= I 
Check A (outside) ------------1 40.7 I 6.6 
Check B (adjoining field)_______ 85.9 I 

Treatments 
1 lb. aldrin plus 2 lbs. DDT 

per gallon --------------- 12.6 5.1 
2 lbs. dieldrin per gallon _______ 13.1 4.3 
8 lbs. toxaphene per gallon _____ 15.0 4.4 
4 lbs. toxaphene per gallon _____ 14.8 6.1 
0.3 lbs. gamma BHC plus 

1.33 lbs. DDT ner gallon __ 12.7 5.6 

Yield seed cotton 
per acre 

Pounds I Increase over 
Check A2 1Check BB 

727 I \ 
I _ 256 

I 
1530 803 1274 
1635 908 1379 
1687 960 1431 
1582 855 1326 

I 1686 959 1430 

I For rates per acre, see discussion under Experiment 2 above. 
Sprayed: June 2, 12, 16, 21, 28, July 5, (rain) 11, (rain) 19, 25, 31, and 

August 4. 
2Check A consisted of untreated plots in the experimental field where all 

adjoining cotton was treated. 
3Check B consisted of an untreated adjacent field. 



140 SOUTH CAROLINA EXPERIMENT STATION 

Experiment 3. The purpose of this experiment was to gain infor
mation on the relative effectiveness of a conventional dust program, a 
low-gallonage spray program, and a combination of these where a 
spray was applied early in the season, continuing approximately until 
migration, followed by a conventional dust program after migration 
started. On the plots receiving the spray-dust combination, the 
cotton plants averaged about 34 inches in height at the time of the 
change from spray to dust. The plants averaged about 48 inches in 
height at the time of the final application. A summary of the results 
of this experiment is given in table 68. 

Table 68.-Summary of Data from an Experiment Comparing Different Methods 
of Applying Toxaphene for Cotton Insect Control. Edisto Station, 
1950 

Treatmentl 

Check A (outside) ------------1 Check B (adjoining field) _____ _ 

Percent 
infestation 

Boll I Boll
weevil wom1 

Controls 

40.7 1 6.6 
85.9 

Treatments 

Yield seed cotton 
per acre 

Pounds I Increase over 
Check A31Check B4 

727 
256 

Spray ----------------------~ 20.8 I 4.2 1486 759 1230 
Dust ----------------------- 21.0 4.3 1512 785 1256 
Spray early and dust late2______ 21.5 4.0 1408 681 1152 

1 Poisoned: June 5, 12, 17, 22, 29, July 6, 13, 20, 26, 31, and August 4. 
2The last four applications were in dust fom1. 
3Check A consisted of untreated plots in the experimental field where all 

adjoining cotton was treated. 
4Check B consisted of an adjacent untreated field. 

Neither the infestation nor yield differences between treatments 
were significant. This is in line with results of previous years. Based 
on evidence to date, there appears to be little difference in effective
ness between a dust and a spray program even on cotton that has 
moderately large vegetative growth. 

Experiment 4. The type of nozzle most commonly used for spray
ing cotton delivers about 3 gallons of liquid per acre at normal 
operating speed. The "Culti-Sprayer," on the other hand, employs 
a nozzle which delivers about one-third of that amount at normal 
operating speed. The "Yellow Devil" delivering 8.2 gallons per acre 
with tluee nozzles per row and the "Culti-Sprayer" delivering 2.57 
gallons per acre with three nozzles per row were compared in a test 
which was replicated six times. The same amount of technical tox
aphene was used in each case. The results of the test are shown in 
table 69. 
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Table 69.-Summary of Data from an Experiment in Which Two Spray Machines 
Delivering Different Amounts of Liquid Were Compared, Edisto 
Station, 1950 

---------

Yield of seed cotton per acre 
Percent 

Treatment! I weevil 

1 

I Increase over infestatio~ Pounds 

---------- Check A 2 I Check BB 

Controls 

I 

1 
Check A (outside) -----------1 40.7 727 
Check B (adjoining field) _____ 85.9 256 

Treabnents 
"Yell ow Devil" I 

8.2 gal. per acre ________ 23.5 1445 

I 
728 

I 
1199 

"Culti-Sprayer" I 
_ _ 2.57 gal. per acre _______ 23.8 1536 809 1280 

!Poisoned: June 7, 12, 17, (rain), 21, 29, July 6, 13, 20, 25, 31, August 4. , 
2Check A consisted of untreated plots in the experimental field where all 

adjoining cotton was treated. 
3Check B consisted of an adjacent untreated field. 
Jote: The difference in yield between plots receiving the toxicant in 8.2 

gallons of liquid per acre and those receiving it in 2.57 gallons was not statisticallv 
significant. 

The Corn Billbug 

(J. G. Watts) 

The corn billbug (Calendra callosus) has been a pest in the Pee Dee 
section of the state for many years. Prior to 1947 its occurrence as 
a pest south of the Congaree river valley had not been reported. In 
late April and May of 1950 it appeared in damaging numbers in 
localized areas in Allendale, Bamberg, and Barnwell counties. 

Although the cultural control of billbugs on corn was reported 
in South Carolina Agricultural Experiment Station bulletin 257, the 
possibility of control by some of the new organic insecticides has not 
been studied. 

In a limited exploratory field experiment, four insecticides were 
applied as a control for billbugs on corn. The plots were six rows 
wide and extended the length of the field. The corn was 5 to 7 inches 
tall at the beginning of the test. Aldrin and dieldrin, used as a spray 
emulsion, were applied with a tractor-mounted, low-gallonage sprayer 
at about 3 gallons of the diluted spray per acre. Parathion and BHC/ 
DDT were applied as dusts with a conventional tractor-mounted 
duster. The results of the test are shown in table 70. 

It is apparent from the population increase between May 1 and 
4 that the adult billbugs were still coming out of hibernation in con-
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Table 70.-A Comparison of Several Organic Insecticides in Reducing the Adult 
Corn Billbug Population. (Applications were made on April 29 and 
May 6, 1950, with four replicates.) Edisto Station, 1950 

Insecticide in pounds bill bugs per plot 
I 

Application Average number adult 

----+--p:..::e..::..r .:::a.:::cr:..::e_-i-..::..M..::..a::.<.y_1_1 May 4 I May 9 

0.083 
0.083 
0.3 / 0.5 
0.1 

37 
26 
22 
15 
31 

40 
40 
34 
31 
43 

17 
5 
2 
5 

13 

Check ---------------- - -------
Aldrin, spray ----------- - -------
Dieldrin, spray -----------------
BHC/DDT 3-5, dust ------------
Parathion - - ---------------------1 --------------~-----~~--~----------

siderable numbers after the test started. The large reduction in popu
lation in the check plots between May 4 and 9 cannot be explained 
with certainty. However, it is likely that the migratory habit of the 
adult contributed in considerable measure to this reduction. They 
seldom fly, and they spread from hibernating quarters by crawling over 
the surface of the ground. Therefore, many of those which would nor
mally reach the check plots would have to crawl through treated 
plots where they might have received a lethal dose. If this is true, 
the normal migration from the check plots could not be replaced by 
a normal influx from adjoining treated plots. Dead adults could be 
easily found throughout the treated areas. 

This preliminary test indicates that certain of the new organic 
insecticides may prove effective in controlling the corn billbug. 

Boll Rots of Cotton 

(Robert Aycock) 

Nearly every year boll rots of cotton cause considerable losses 
to growers in this area. These losses are especially disheartening 
since rapid boll decay oftentimes occurs after a good crop is virtually 
"made:" 

In 1950 an attempt was made to follow the sequence of events 
associated with boll-decay, the idea beirig that the observations would 
be of some value to research personnel more actively engaged in other 
phases of cotton investigations. 

Although a few decayed bolls were noted in mid-August, pros
pects for satisfactory yields were excellent at that time in most fields 
where adequate insect control programs had been carried out. The 
initial lesions on the early infected bolls were of thi·ee types: (1) 
watersoaked spots caused by invasion of the angular-leaf-spot bac
terium (Xanthomonas ma~vacearum) , (2) typical sunken lesions caused 
by the anthracnose fungus (Colletotrichum gossypii), and (3) decayed 
spots at the tip of the bolls associated with decayed petals which failed 
to shed during a period of frequent showers. 
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In early September cool, rainy weather enabled the rot fungi to 
progress rapidly. Intermittent showers and prolonged periods of high 
humidity occurred on 7 of the 9 days from August 31 through Sep
tember 8. Bolls which had been punctured by insects and those 
which had partially opened were easily and quickly invaded. 

In order to gain some idea of the nature and extent of decay, 
approximately 100 bolls from each of 17 randomly selected locations 
on the Edisto Experiment Station Farms were examined in mid
September. The decayed bolls were removed from the plants and 
brought into the laboratory for examination. It was found that 21.3 
percent of the 1787 bolls collected were either partially or totally 
decayed. Of the decayed bolls 80 percent had failed to open at all 
and were a total loss. The completely decayed bolls in most cases 
were invaded by Diplodia .sp. (Physalospora rhodina B&C (Cke). This 
fungus, although apparently unable to peneb·ate uninjured bolls, is 
widespread and grows and reproduces rapidly. I.njured or partially 
opened bolls invaded by this fungus are easily recognized by their 
characteristic smutty appearance. 

On the bolls which were only partially decayed the following organ
isms were found: Diplodia sp., C. gossypii, Fusarium, spp., Cephalothe
cium sp., Alternaria sp., Penicillium sp., and Aspergillus sp. Usually 
more than one organism was found on individual bolls, and most of 
them were associated with bollworm damage. The anthracnose fungus 
was present on about 25 percent of the fruit in this category, but the 
indiscriminate fashion in which it was found fruiting over the exterior 
of the carpels suggested that it was not a primary cause of boll decay. 

Approximately 57 percent of all decayed bolls were visibly dam
aged by either tl1e bollworm or boll weevil or by both. There were 
perhaps many cases in which superficial insect injuries had become 
obscured by decay. 

In summary, boll-rot in 1950 appeared to be closely correlated 
with insect damage. It is possible that a great deal of this injury 
occurred after regular insecticidal application had been discontinued. 
Where decay occurred in the absence of insect injury, the partial 
opening of bolls prior to September rains was of primary importance 
in providing a means of ingress for invading fungi. 

Studies on a Mosaic of Cantaloupe 

(Robert Aycock) 

A mosaic disease of cantaloupe appeared in South Carolina in 
1949 and has become rather widespread. The appearance of this 
virus disease in significant amounts is of considerable interest, espe
cially in view of the fact that serious outbreaks of diseases of this 
type have occurred in western producing areas in recent years. 

Mosaic during the past two years was first noted in early May 
with only a few well-isolated plants showing symptoms at that time. 
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As the seasons progressed, however, infected plants became so num
erous that by harvest time as many as 30-40 percent of the plants 

· became diseased in numerous fields. Field observations indicate that 
infected plants are rather mildly affected. However, crop failures due 
to the downy mildew disease (Peronoplasmopara cubensis) in 1949 and 
unfavorable weather conditions in 1950, have precluded any accurate 
appraisal of the effect of the virus on crop production. 

In order to establish some of the relationships of the cantaloupe 
virus, a limited number of experiments were undertaken in 1949 and 
continued in 1950. Although these results must be considered of a 
preliminary nature, they indicate that the causal virus has not been 
previously described. 

In greenhouse transmission experiments, the disease was com
pared with ordinary cucumber mosaic which has been known for 
many years as a serious disease of members of the cucumber family. 
Cucumber mosaic and its strains, not only cause diseases of this group, 
but infect a rather wide range of hosts, including tomato, tobacco, 
pepper, cowpea, celery, spinach, zinnia, and many other plants. Both 
the ordinary cucumber mosaic and the cantaloupe mosaic viruses 
readily infect susceptible plants when sap from infected leaves is 
rubbed lightly over the surface of healthy ones. 

In figure 20 are shown the symptoms which appear on cantaloupe 
plants. The vein-banding appearance usually is first noted. on the fifth 
or sixth day after inoculation. On leaves which develop later, the 
vein-banding does not appear, but the leaves become mottled with 
irregular areas of light and dark green. 

Figure 20.-Cantaloupe mosaic. Young leaves 10 days after the inocula
tion of expressed juice from diseased plants. 
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Cucumber plants of the A & C variety are readily infected, but 
the symptoms are not quite so obvious. The disease was not observed 
on this host in 1949, but it was noted to some extent in 1950. In 
plants inoculated with ordinary cucumber mosaic virus, a marked 
stunting occurred as compared to little or none with the cantaloupe 
virus. 

Squash plants are also highly susceptible to the cantaloupe mosaic 
virus. If true leaves are inoculated, light green rings enclosing an 
area of deeper green appear in 5-6 days. Many of these spots tend 
to coalesce; some, however, become necrotic, while others develop 
into conspicuous ringspots (Figure 21). On leaves which develop sub
sequently, ring spots, oak leaf patterns, and mottle appear. In spite 
of the pronounced symptoms, infected squash plants appear to grow 
off about as normally as the uninoculated ones, in contrast to marked 
stunting and leaf deformity which occurs in squash plants inoculated 
with ordinary cucumber mosaic virus. 

On inoculated leaves of watermelon, many small, discrete, ne
crotic lesions are produced (Figure 22). These spots measure about 
a millimeter or so in diameter and appear first as faint yellow spots 

Figure 21.-Symptoms on leaves of summer squash following artificial 
infection by the cantaloupe mosaic virus. Note veinbanding, 
ringspots, oakleaf patterns, and mottle. 
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Figure 22.-Local necrotic lesions on leaves of watermelon produced 
by artificial inoculation with the cataloupe mosaic virus. 

within 48 hours after inoculation. They quickly become necrotic, 
however, and are usually surrounded by a faint halo. Apparently 
the virus in watermelon does not move out of the inoculated leaf, 
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since all attempts to recover the virus from other portions of the plant 
have been unsuccessful. In comparative studies with ordinary cucum
ber mosaic virus, the symptoms of each are easily distinguishable. 
Rather large, golden, primary lesions measming 5-7 mm. in diameter 
are produced on inoculated leaves by the latter. Usually only three 
or fom lesions were observed per leaf, and necrosis followed rapidly. 

In an effort to identify the cantaloupe virus, inoculations were 
attempted in 1949, on the following hosts, all of which are susceptible 
to sh·ains of ordinary cucumber mosaic virus: Ruby King pepper, 

I 11 .'Ll Rutgers tomato, Fantasy zinnia, Smyrna and Oxford 26 tobacco, Baby 
potato, lima bean, Alaska pea, and Blackeye cowpea. No symptoms 
developed on any of these plants. In 1950 a number of these hosts 
were inoculated again in comparative experiments with the virus of 
ordinary cucumber mosaic. The cantaloupe virus again gave negative 
results, while positive infections were obtained on tomato, zinnia, 
pepper, tobacco, etc., with the cucumber virus. 

Results of temperatme studies indicate that the cantaloupe virus 
is inactivated when exposed to 60-65° C. for 10 minutes. This range 
fits some of the strains of ordinary cucumber mosaic virus, but it is 
impossible at this time, on the basis of host relationships, to place 
the cantaloupe virus in its proper category. 

Some consideration is being given (1) possible sources of the 
virus and (2) the effect of the virus on crop production. Although the 
disease is not yet an important limiting factor in cantaloupe cultme, 
it is potentially a menace that bears close observation. 

Watermelon Seed Treatment 

(Robert Aycock) 

Greenhouse and field experiments were conducted in 1949 and 
1950 on the use of watermelon seed protectants. Uniform lots of 
seed of two varieties were treated with various fungicidal dusts and 
planted in randomized blocks in Norfolk sandy soil. Each experiment 
was replicated four to eight times. The results of these tests indicate 
that either of fom materials should give satisfactory results in 
increasing watermelon stands. Spergon, used at the rate of 5.2 ounces 
per 100 pounds of seed, significantly increased seedling emergence in 
all five experiments. In fom of the tests, the use of Phygon at 2 ounces 
per 100 pounds, Arasan at 5.2 ounces per 100 pounds, and Yellow 
Cuprocide at the rate of 16 ounces per 100 pounds of seed, significant
ly increased the number of emerging seedlings. 

In three of the experiments, the use of Semesan, one of the 
compounds cmrently recommended for watermelon seed treatment, 
did not result in significant increases in stand over the check. Whether 
or not the erratic behavior of this compound was due to injmy factors 
was not determined. Although certain other materials used in these 
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Table 71.-The Effect of Fungicides as Seed Treatments on the Emergence of 
Watermelon Seedlings.l- Edisto Station, 1950 

Dosage in Mean number of plants which ounces per 
Fungicide 100 pounds emerged in stated experiments 

of seed l I _2 _1_ 3 I 4 I 5 

Spergon --------------------- 5.2 77.5" 70.0" 92.0" 72.5" 86.5" 
Phygon --------------------- 1.9 72.5 72.0" 94.0" 71.5" 81.5" 
Arasan ---------------------- 5.2 78.0" 76.0" 78.0" 64.0 79.0" 
Yellow Cuprocide ------------- 8.0 78.0" 75.0" 60.0 78.0" 86.0" 
Semesan -------------------- 5.2 72.5 83.0" 62.0 60.5 79.0" 
Seed ox ---------------------- 2.8 77.0" 84.0" 58.0 81.0" 
Dow 9b --------------------- 2.8 74.0" 69.0" 48.0 60.0 80.0" 
Ceresan M 1.9 65.5 78.0" 54.0 
New Improv~d-C~r-e~;~-======== 1.9 64.0 74.0" 50.0 

I 5-6.0 I ---
Untreated --- ---------------- 62.0 55.0 60.0 62.5 
L.S.D. (.05) ------------------ 11.5 11.0 18.0 11.0 10.0 

-

ISeed of the Garrison variety were used in Experiments 1, 2, and 3, while in 
Tests 4 and 5 seed of the Hawkesbury variety were used. 

"Significantly greater than the untreated. 

experiments performed well in certain cases, further testing will be 
required to determine if their use can be recommended. 

Sweet Potato Breeding 

(M. B. Hughes) 

During the past 5 years a program has been under way to develop 
a sweet potato which would be resistant to the internal cork disease 
and be otherwise as acceptable commercially as the present standard 
variety, Porto Rico. Data on resistance to this disease are reported 
elsewhere. Progress made in breeding for other desirable horticul
tural characters is reported here. 

Presence of a deep salmon flesh color is a characteristic which 
not only adds eye appeal to the sweet potato but is of great nutritional 
significance. Practically all of the pigments affecting the intensity of 
color in the potato flesh are the carotenoids Alpha and Beta, which 
are the precursors of vitamin A. Hence a potato of improved flesh 
color is also of greater food value. Considerable stress has been laid 
on this characteristic in breeding. Table 72 shows the comparative 
carotene content of a few of the new sweet potato varieties as com
pared with the standard Porto Rico. These determinations were made 
at the U. S. Horticultural Field Station in Meridian, Mississippi. 

Tables 73 and 74 show the results of two of the four yield tests 
carried on this past year on sweet potatoes. They illustrate the fact 
that a number of the new sweet potatoes considerably outyield Porto 
Rico. Reference to the carotene analysis indicates that some are also 
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Table 72.--Carotene Content of Various New Sweet Potato Clones Compared to 
Porto Rico. Edisto Station, 1950 

Variety 
or clone 

11-146 ____________ _ 
63-6 (E7) __________ _ 
Unit I Porto Rico ____ . 
262-64------------- 1 
25-7 _______________ f 
11-20 ______________ f 

262-33------------- 1 
97-10 _____ ---------1 
32-22-------------- 1 
47-60 ______________ f 

Source 

Edisto Experiment Station -------------
Edisto Experiment Station -------------
Louisiana Experiment Station ----------
Edisto Experiment Station -------------
Edisto Experiment Station -------------
Edisto Experiment Station -------------
Edisto Experiment Station -------------
Edisto Experiment Station -------------
Edisto Experiment Station -------------
Edisto Experiment Station --------------

I 
Carotene in 
micrograms 

per gram 

47.80 
113.35 
46.05 
98.75 

116.65 
69.00 

102.85 
86.25 
59.00 
47.80 

Table 73.-Yield Per Acre of Various New Sweet Potato Clones as Compared 
With the Unit I Porto Rico (Sprouts Set April 26, Dug October 3, 
1950). Edisto Station 

Variety 
or clone Source I 

Yield in 55-lb. 
bushels of 
marketable 

1 roots per acre 

11-146------------- / Edisto Experiment Station ------------ 287 
96-9_______________ Edisto Experiment Station ------------ 264 

47-60______________ Edisto Experiment Station ------------ 251 

63-6 (E7)___________ Edisto Experiment Station ------------ 247 
262-27 _____________ Edisto Experiment Station ------------ 244 

262-64_____________ Edisto Experiment Station ------------ 241 

Allgold------------- 1 Oklahoma Experiment Station --------- 220 
25-7 _______________ 1 Edisto Experiment Station ------------ 203 

B5999-------------·1 U. S. Dept. of Agriculture ------------ 184 
11-20-------------- 1 Edisto Experiment Station ------------ 179 
ynit I Porto Rico ____ , Lo~siana Experiment ~tation --------- 177 
~62-33_____________ Edisto Expenment Stahon ------------ 155 

Goldrush or L24L ___ Louisiana Experiment Station --------- 121 

L.S.D. at 5o/c ------------------ --------------------_7_:__:3:___ 

superior in flesh color. The greater yielding ability of some of the 

new sweet potatoes is especially striking in late planted plots. Table 

74 shows that even when vines were set July 18 (vines of Porto 
Rico are not ordinarily set after July 4 in the Blackville area) some 

of the new types made acceptable yields of marketable roots. This 
ability to make yields in a shorter growing period is doubtless related 

to ability to grow-off quickly after setting, since there was a striking 
difference in this respect between Porto Rico and some of the new 
types. 

Shape and smoothness are of considerable importance in a new 
variety if the sweet potato is to compete successfully with the attrac-
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From Sprouts From Vines 
Figure 23.-A new sweet potato variety which produces attractively

shaped roots even from sprouts. 

tive packs of many other vegetables. The Porto Rico variety, although 
well shaped and attractive when grown from vines, does not make 
an attractive root when grown from sprouts. One seedling which is 
superior in this respect is shown in figure 23. Its flesh color is also 
superior to Porto Rico, but data are not yet available on its cork 
resistance and yield. 

Table 74.-Yield Per Acre of Various New Sweet Potato Clones as Compared 
with the Unit I Porto Rico When Set Very Late (Vines Set July 18, 
Dug November 16). Edisto Station, 1950 

Variety 
or clone Source 

Yield in 55-lb. 
bushels of 

marketable 
------------~~-------------------------------7-t_·o~o~tsperacre I 

63-6 (E7)----------- I Edisto Experiment Station ------------ 165 97-10______________ Edisto Experiment Station ------------ 129 
261-5-------------- 1 Edisto Experiment Station ------------ 117 
32-11-------------- 1 Edisto Experiment Station ------------ 104 32-22 _____________ J Edisto Experiment Station ------------ 103 
63-7L------------- 1 Edisto Experiment Station ------------ 98 35-155 _____________ 1 Edisto Experiment Station ------------ 93 
SC-51-38----------- 1 Clemson College -------------------- 90 
376-L- ------------ 1 Edisto Experiment Station ------------ 88 
369-4-------------- 1 Edisto Experiment Station ------------ 84 
96-6--------------- 1 Edisto Experiment Station ------------ 51 
63-6L------------- 1 Edisto Experiment Station ------------ 33 
262-6-------------- 1 Edisto Experiment Station ------------ 31 Unit I Porto Ric0---- -1 Louisiana Experiment Station --------- 28 
367-2-------------- 1 Edisto Experiment Station ------------1 22 
L.S.D. at 5'/c -------------------------------------------------__ 4.:._5 _ _ 
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Although combinations of yield, flesh color, and cork resistance 
are obtainable, many of the new types fall short in other respects. 
Some are not fully acceptable in table quality, while others have 
excellent quality but may lack in sprout production or some other 
character. Further breeding is necessary to recombine some of these 
desirable characteristics. 

Studies on the Resistance of Certain Varieties and Breeding Lines of 
Sweet Potatoes to the Internal Cork Virus 

(Morris B. Hughes and Robert Aycock) 

Since the discovery of the internal cork disease in South Carolina 
in 1944, investigators in other states have presented evidence which 
indicates that the causal virus is transmitted by aphids and that high 
storage temperatures favor the development of the corky spots in the 
roots. In spite of these contributions to our knowledge of the disease, 
no satisfactory control measures have been found. 

During the past season an attempt was made to determine if 
certain varieties and breeding lines employed in the sweet potato 
breeding program carried any natural resistance to the disease. Four 
lines which originated at this station were selected for study, as well 
as one other (45-25-3) furnished by Dr. 0. B. Garrison of the Depart
ment of Horticulture. The variety Allgold, recently released by the 
Oklahoma Agricultural Experiment Station, and a cork-free lot of 
Unit 1 Porto Rico were also included. 

Approximate half-bushel samples of roots of each clone were 
selected and inoculated by the core-graft method with plugs of corky 
tissue obtained from Porto Rico roots. All inoculated roots were 
bedded immediately in sandy soil in a flue-heated bed. Uninoculated 
lots of these same materials were bedded at the same time. 

Sprouts from the seven varieties and breeding lines were set in 
a four replicate, randomized, split-plot :6eld experiment on April 19. 
Plots were made up of four rows, 50 feet long with plants spaced 
12 inches apart. Each plot was subdivided, into sub-plots, so that 
two rows of sprouts from the core-grafted roots and two rows from 
the uninoculated roots were included in each main plot. Border rows 
between varieties or breeding lines were set to plants which originated 
from Porto Rico roots known to be heavily infected with the internal 
cork virus prior to bedding. This lot was interplanted with the 
materials to be tested j.n order that an ample source of inoculum 
would be available for natural transmission, in the event that artificial 
infection by core-grafting failed. 

Fertilizer and cultural practices currently recommended were 
followed throughout the growing season. The entire experiment was 
harvested September 26 and 27. Roots from each hill were harvested 
and stored separately at 80-90° F. for a 10-week period. Since it was 
not possible to hold the roots for a longer period of time, the high 
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ttorage temperature was resorted to in order that maximum symptom 
expression would occur. 

At the conclusion of the storage period, the harvested roots from 
all plots were examined for the presence of internal cork by cutting 
each root into thin cross-sectional slices. 

Three levels of symptom expression were noted in the roots of 
the various breeding lines and varieties (Table 75). Porto Rico, as 
was expected, appeared to be highly susceptible, while lines E7, ll-20, 
ll-146, 262-33, and the variety Allgold were highly "resistant." 45-25-3 
seemed to be intermediate. 

ln addition to the Porto Rico roots harvested from the field 
experiment, a large number from the same original cork-free "seed" 
source were grown in an area well-isolated from infected plants. 
Examinations of 259 of these roots at intervals through February 7, 
1951, failed to reveal any internal cork. In contrast, 34.5 percent of 
the sprouts from the non core-grafted lot (Series B of Porto Rico) 
planted in close proximity to heavily infected plants yielded corky 

Table 75.-The Severity of Internal Cork in Certain Varieties and Breeding Lines of Sweet Potatoes Following Natural and Artificial Exposure to the Internal Cork Virus. Edisto Station, 1950 

Variety or 
breeding line I 

Me~od I NhU~er 
infection 1 harvested 

I 
45-25-3 ------1 

I 
I 

E7 ----------1 

I 
11-20 --------1 

I 
Allgold ____ __\ 

I 

11-146 -------

A Ill 183 
B 187 

A Ill 191 
B 189 

A 
B 

A 
B 

A 
B 

177 
187 

191 
184 

185 
196 

Porto Rico2 ____ 1 A 169 
I B I 165 

262-33 ______ _\ A Ill 173 
I B 187 

----------~----~ 

I 
Percent 
sprouts 

producing 
corky roots 

1

1 22.4 

II 7.0 
00.0 
00.0 

.6 
00.0 

.5 
00.0 

00.0 
00.0 

I 68.6 
I 34.5 

\ 
1.7 
l.l 

Number Percent Nun1be r Percent 
corky 
slices 

roots corky slices 
e::::x:::am=in:::ed:-__;-_.:..:ro:..:oc::ts'----T---=examined 

775 
690 

885 
746 

670 
588 

655 
592 

783 
863 

469 
464 

483 
592 

5.8 
2.2 

0.0 
0.0 

0.1 
0.0 

0.1 
0.0 

0.0 
0.0 

42.6 
19.2 

0.6 
0.3 

13,451 1.30 
10,412 0.40 

12,652 0.00 
9,198 0.00 

8,746 0.03 
8,601 0.00 

10,302 0.01 
9,001 0.00 

8,984 0.00 
11,081 0.00 

11,151 II 14.60 
9,318 6.40 

5,100 I 0.10 
6,482 _1_~ 

1 The letter A designates that "mother" roots were artificially inoculated with the internal cork virus by the core-graft technique. In series B, sprouts originated from uninoculated roots, but were exposed to natural infection. 
2Large scale well-isolated field plantings of this originally cork free lot were grown on the Edisto Station Fam1s, also. Examinations of 259 roots failed to reveal the nresence of internal cork. 
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roots. This is a rough measure of the rate of transmission of the 

virus in a single season when abundant inoculum is available. Where 

core-grafting was employed, 68.6 percent of the sprouts of Porto Rico 

produced corky roots (Series B). Artificial inoculation thus doubled 

the percent of plants producing corky roots which were obtained 

when natural transmission alone was relied upon. A similar situation 

was found with 45-25-3. 

In neither of these two varieties which developed measurable 

corky spotting were plants harvested which yielded all corky roots. 

Based on the sum total of the roots harvested from hills producing 

at least one corky root, only 48 percent of these roots in the artificially 

inoculated series were corky. This is significantly greater than the 

corresponding 20 percent obtained for the same series of 45-25-3, 

which indicates that this clone possesses some tolerance if not true 

resistance to the virus. 
Further studies will be required to determine if the low level or 

absence of corky spotting in the roots of E 7, 11-20, 11-146, Allgold, 

and 262-33 is due to true physiological resistance. It is possible that 

other factors, such as insect preference for certain clones, or the 

incompatability of certain vegetative tissues in the core-grafting pro

cess, operated to produce a low order of symptom expression. These 

data, however, should offer considerable encouragement to the plant 

breeder in developing varieties which for all practical purposes are 

resistant to this disease. 

The 100-Acre Cotton Mechanization and Cost Production Study 

(M. R. Powers and V. K. Quattlebaum) 

A 5-year program for studying the cost of production and the 

possibility of one man operating all equipment in completely mechan

izing 100 acres of cotton was begun in 1946. The object of this project 

was to produce the 100 acres of cotton as cheaply as possible by 

completely mechanizing every phase from land preparation through 

harvesting. The large acreage was intended to bring out problems 

which are not ordinarily encountered in small plot work. 

One of the major problems from the beginning of the project was 

conh·ol of grasses immediately following plant emergence. Conven

tional rotary hoes were used to some advantage, but failed to give 

satisfactory conh·ol. The agricultural engineering staff at the Edisto 

Experiment Station developed a power-driven (from tractor axle) 

rotary weeder which shows promise but still needs testing before it 

can be recommended. Another period of excessive weeds and grasses 

has occurred each year after the cotton has been laid by and prior 

to harvesting. An attempt to use the flame machine to bridge this 

gap was abandoned after 3 years because of its ineffectiveness and 

the high cost of LP gases. 



154 SOUTH CAROLINA EXPERIMENT STATION 

For the last 2 years, tropical hurricanes have caused adverse harvesting conditions. The heavy rainfall and continuous cloudy weather were conducive to boll and burr-rot which reduced the picker efficiency from a normal of around 90 percent to 80 percent. A good percentage of the cotton being left by the picker dropped to the ground and could not be recovered by mechanical means. This indicates that more aggressive spindles may be required to cope with this problem in the Coastal Plains section of the Southeast. 
Cost of production figures for the 1950 crop year are shown in table 76. 

Table 76.-100-Acre Cotton Mechanization Project, Edisto Station, 1950 

Operation 
I 

Hours of 'I Equipment cost in dollars I Cost 
operation Fixed I I Operating I Total per acre 

Stalk cutting ___________ I 33 I $ 50.36 \ $ 26.69 $ 77.05 $ .77 
Harrowing ------------- 50 29.11 I 43.52 72.63 .72 Plowing --------------- 102 55.27 71.60 126.87 1.26 Planting and fertilizing___ 77 76.13 93.80 169.93 1.69 Chopping -------------- 7l 22.47 51.76 74.23 .74 Cultivating ------------- 411 112.91 313.07 425.98 4.25 
~~~~~ng-~~~-~~~~1~~~~:=== 1 ' 82 40.79 84.56 ggg:gg ~:gg 
Fertilizer -------------- 1043.20 10.43 
~~:t d~~s~~~~-=========== 1 1~~~:88 1~:~~ Seed ------------------ 1 334.00 3.34 Defoliant -------------- 120.00 1.20 Hauling ---------------1 100.50 1.00 Hand hoeing -----------1 297.00 2.97 Ginning --------------- 536.00 5.36 Hand picking ----------1 660.45 6.60 Machine picking --------1 I 1441.02 I 14.41 
TOtalCost --------------=-r---·...:.------'--------'--1 $8014.21 I $80.1r 

1 Fixed costs were computed from actual and estimated values and included such items as depreciation, repairs, interest, insurance, and taxes. 2Rent costs were computed on the basis of $5.00 per acre. 

Summary of Cost and Returns 

Item I Per 100 acr~s ! Per acre I Per bale 
- I ------1----

~!~~ ~~11~ ==================-=== 1 $1g:~i~:g6 $1g~:i~ I $2g~:~~ Total returns ------------------1 16,206.29 162.06 234.87 Total cost --------------------- 1 8,014.21 80.14 j 116.55 Net returns ------------------- 8,192.08 81.92 118.43 

• 
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The cost of production for 100 acres of cotton has increased 
considerably while returns have remained fairly static except for the 
1950 crop. Figures showing 5-year averages for cost of production 
and returns are shown in table 77. A breakdown of these figures by 
years is shown in table 78. 

Table 77.-Five-Year Average of Cost and Returns for 100-Acre Cotton Mechani
zation Project, 1946-1950, Edisto Station 

Item re~cresl 
L.i_n_t -------------- -~----------- -=---- - - _\ $ 9,044.94 \ 
Seed sold - --- ---- -- ------ ----- 1,792.06 
Total returns ---- - - - - ---- - --- - - 10,837.00 I 
Total cost - -- -------------- -- -- 6,430.56 
Net returns ------------ - --- ---- 4,406.45 ---------

Per acre 

$ 90.45 
17.92 

108.37 
64.31 
44.06 

Per bale 

$148.41 
29.98 

179.06 
106.70 
71.78 

Table 78.-Production Cost and Returns for Each Year Project Was Conducted, 
Edisto Station 

- ·--- Year I Gross returns I' Production 1

1 

Net returns 
cost 

1946 
1947 
1948 
1949 
1950 

------- - - -- ------------- $ 9,536.49 
--------- -- - - - ---- ----- - 10,233.63 
- --- - - ---- - - ------------ 8,531.77 
- --- ------- - - - - ----- -- -- 9,676.83 
--- ------- -- - ---- - -- - --- 16,206.29 

l 
$4,627.72 

6,004.22 
6,417.14 
7,089.45 
8,014.21 

South Carolina Cc-tton Mechanization Project 
Coastal Plains Phase 

$4,908.77 
4,229.41 
2,114.63 
2,587.38 
8,192.08 

(V. K. Quattlebaum, W. A. Balk, and M. R. Powers) 

The cotton harvesting work for the Coastal Plains phase of the 
South Carolina Cotton Mechanization Project is divided into two 
sections. Spindle picker work is located at the Edisto Experiment 
Station and the stripper has been tested at the Sandhill Experiment 
Station. 

Edisto Experiment Station Picker Tests. At the Edisto Station, 
the International Harvester Company's production model M-12-H 
spindle type cotton picker was used on all plot work In addition 
to the M-12-H picker, two International Harvester experimental 
machines were tested under field conditions. These experimental 
machines compared favorably with the M-12-H picker under Coastal 
Plains conditions. 
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In the plot work, studies were made to determine the effect of 
drill spacing, stand, cultivation, and varieties on mechanical harvesting 
and yield. 

Stand and Cultivation. The four methods that were used to obtain 
a stand were hill dropping, drilling to a stand, mechanical chopping, 
and hand chopping. Of these four methods, cotton which was drilled 
to a stand required more time for hand hoeing because of the closeness 
of spacing. 

The three methods of conh·olling weeds included a pre-emergence 
band of dinitro and sweeps, hand hoeing and sweeps, and power
driven rotary hoe with flame and sweeps. Seasonal conditions were 
rather unusual in that 5 weeks of dry weather was followed by 2 
weeks of rain, making early cultivation impossible. These conditions 
necessitated hand hoeing in all plots, but pre-emergence dinih·o re
quired about half the time of other treatments. Results of this test 
are shown in table 79. 

Plant Spacing. Seven different spacings were used to determine 
the plant population most desirable from the standpoint of mechanical 
harvesting and yield. For three of the selected spacings, drilled cotton 
was thinned to single plants 4, 8, and 12 inches apart. Two others 

Table 79.-Effect that Methods for Obtaining a Stand and Controlling Weeds 
Has on Yield and Efficiency of the Spindle Picker, Edisto Station, 
1950 

I 
Yield in 
pounds Machine Hoeing 

Treabnent of seed effi ciency time I Grade Staple 
cotton (percent) 

per acre I 

Drilled thin-hand hoed ___ J 1396 I 93.7 25.8 LM + 1 1/16 
Drilled thin-Premerge I 

dinitro - - ----- -- ------ 1425 

I 
93.4 15.4 LM + 1 1/ 16 

Drilled thin-flamed ------- 1198 94.0 --- LM + 1 1/16 
Machine chopped-hand hoed 1475 94.3 20.5 LM 1 3 / 32 
Machine chopped-

Pr~merge dinitro ______ 1371 93.2 5.9 LM + 1 1/16 
Machine chopped-flamed __ 1333 92.6 --- LM + 1 1/16 Hill planted-hand hoed ____ 1265 92.9 19.9 LM + 1 1/ 16 
Hill planted-Premerge 

dinitro - -------------- 1390 92.4 9.6 LM 1 1/16 Hill planted-flamed ______ _ 1343 93.6 LM 1 1/16 
Hand chopped-han~_h_o_e_d ____ '---_1_2_2_1_'---_9_1_.0_~- -~-L_M_+'---_,__1_1_/_16 

1 Hours per acre on first hoeing following thinning. 
Note: Flamed plots did not receive flame treatment prior to this hoeing, con

sequently time required for hoeing flamed plots would have been the same as for 
the hand-hoed plots. There was no significant difference in yield, picker effici
ency, or grade and staple. 
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were thinned to hills of two plants each, spaced 8 and 12 inches be
tween hills. Other selections were hills spaced 12 inches apart but 
with three plants per hill and an unthinned continuous drill. 

The spacing of two plants every 8 inches gave signilicantly 
greater yield and higher efficiency at the 1-percent level. One plant 
every 4 inches gave satisfactory yield and efficiency, but the yield 
was significantly lower than two plants to every 8 inches. 

The grade and staple were not affected significantly by the 
spacings used. Table 80 shows final tabulation of results. 

Varieties. The variety test for mechanical harvesting consisted of 
11 varieties chosen from this station's regular cotton variety test 
of the previous year. They were selected on a basis of high-yielding 
qualities. 

Table 80.-Eifect that Plant Spacing has on Yield, Picker Efficiency, Grade and 
Staple. Edisto Station, 1950 

-
Treatment Yield in I 

I Spacing pounds of Picker 
Plants in inches seed cotton I efficienc) Grade Staple 

per acre (percent 

I 

: 
1 4 1410 93.1 LM+ 1 1/16 
1 8 1280 90.1 LM + 1 1/16 
1 12 1210 90.0 SLM 1 1/16 
2 8 1510 94.3 SLM 1 1/16 
2 

I 
12 1250 91.3 SLM 1 1/16 

3 12 1290 94.3 LM + 1 1/16 
Not thinned --------- 1230 93.1 LM + I 1 1/16 

---

Table 81.-Effects of Variety on Yield and Efficiency of Spindle Picked Cotton. 
Edisto Station, 1950 

Yield in 
pounds of 

Variety seed cotton 

--

Coker's 
Marett's 
Empire 
Stonevil 
Coker's 
Coker's 
Pandora 
Cemp S 
Coker's 
Marett's 
Coker's 

100 Wilt 1950 BFS ___ 
El-21-2-3-10 _______ 

W. R. _____________ 
~ 2B-2492 ____ _____ 
100 Wilt 47-70 ______ 
100 Wilt 51 _________ 

------------------
tr. 321 -------------
100 Staple 1950 BFS_ 

2-3-23-9 ----------
100 47-8 -----------

per acre 

835 
1040 
1135 

905 
995 

1018 
1088 . 
1043 
1128 
1018 
958 

I 

Grade Staple Picker Overall! 
efficiency effici ency 

LM 1 1/32 85.4 66.64 
LM 1 1/32 91.3 78.49 
LM + 1 89.2 89.16 
LM 1 89.4 77.29 
LM 1 87.2 86.99 
LM 1 91.9 90.09 
LM + 1 91.7 81.32 
LM 29/32 92.3 87.06 
LM 1 1/32 93.4 82.16 
LM 1 1/32 89.2 79.29 
LM + 29 /32 90.7 89.95 

- -

lOverall efficiency was obtained by comparison with hand-picked yields. 



158 SOUTH CAROLINA EXPERIMENT STATION 

There were no significant differences in the total yields from any 
of the varieties tested, although Coker's 100 Staple 1950 BFS gave 
the second highest yield and was also significantly higher in picker 
efficiency. Empire W. R. had the highest yield but was rather low 
in picker efficiency. Table 81 shows results of this test. 

Cotton Defoliation Studies 

(M. R. Powers and V. K. Quattlebaum) 

Defoliation of cotton in South Carolina is rapidly becoming a 
common practice. This is particmlarly true in the Coastal Plains 
section of the state. The use of defoliants tends to hasten harvesting 
as much as 2 weeks and at the same time reduces boll rot where 
weather conditions are conducive to this disease. The use of de
foliant also aids in late season insect control by reducing the number 
of squares and small buds upon which they feed. 

Prior to the 1950 harvesting season, a small test was conducted 
on defoliation of cotton to test some of the new materials available. 
Five sprays and two dusts were used in this test. A special machine 
with six nozzles per row was built to apply to spray materials. Getting 
these spray materials in and around the lower branches of rank 
cotton has been, and still remains, a difficult problem. Even with six 
nozzles per row, complete coverage of the lower leaves was not 
accomplished. This lack of coverage may account for some of the 
lower readings for the spray materials shown in table 82. 

The use of AERO Cyanamid-Special grade resulted in the shed
ding of 86 percent of the leaves. This is sufficient for hand harvesting, 
but a more complete defoliation is needed where cotton is to be 
harvested by machine. 

Table 82.-The Rapidity and Degree of Cotton Defoliation Through the Use of 
Various Materials. Edisto Station, 1950 

Percent defoliation obtained Percent 
leaves 

Treatment 
Fourth Sixth Tenth on stalks 

I 
remaining 

_____ ---------------·---~-d~~Y--7-_d_a_y _________ __ 

Aero Cyanamid! ----------------
Monosodium Cyanamid1 ----------
Monosodium Cyanamid2 _________ _ 
Dow Chemical2 ----------------
Ortho C-12 --------------------
Potassium Cyanate2 --------------
Ammonium Thiocyanate2 ________ _ 

I Applied in dust fom1. 

70.40 
58.98 
52.17 
43.95 
37.01 
34.31 
12.48 

85.81 
76.39 
68.52 
61.86 

I 
52.44 

. 52.96 
33.37 

2Applied in spray form using 6 nozzles per row. 

86.66 13.27 
78.25 21.67 
71.48 28.52 
64.93 38.34 
56.57 43.43 
55.95 43.99 

_ 40_ . .c_60_~_59.90 

, 
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Mechanical Control of Weeds in Young Cotton 

(M. R. Powers and V. K. Quattlebaum) 
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The control of weeds and grass still remains the most difficult 
problem in total mechanization of cotton production. Satisfactory 
results have been attained with mechanical equipment for seedbed 
preparation, planting, fertilizing, insect control, and harvesting. When 
a satisfactory method for controlling weeds and grasses is obtained, 
production costs will be substantially reduced. This would also reduce 
the need for large numbers of farm laborers living on the farm in 
order to be available for necessary work at critical times. 

Work was continued in 1950 to develop better tools for mechan
ical conh·ol of weeds dming the first 3 weeks of cotton seedlings. 
During this period plants are not large enough to permit rapid sweep 
cultivation without destroying the plants. In order to control weeds 
at this stage of growth, cultivation must be rapid as well as thorough. 
An implement which at a high speed will move a thin layer of soil 
around the base of the small cotton plants is needed. With these 

Figure 24.-Power-driven rotary hoe showing adjustable tines and 
sections. 
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Figure 25.-Experimental ground-driven rotary hoe with offset angle. 

requirements in mind, two experimental rotary hoes have been built 
and tested. Work was begun on a power-driven rotary hoe (Figure 24) 
during the winter of 1947-48. This machine was first used in the 
field in the spring of 1948. Since that time minor changes have been 
made. An angle ground-driven hoe (Figure 25) was built during the 
winter of 1949-50. These two machines were tested along with 
sweeps and a conventional rotary hoe section in the spring of 1950. 

Tests were conducted to determine the amount of weeds and 
grasses destroyed by each of the four different implements. Two 
separate and complete tests were conducted. The first test was plant
ed in early April and the second in late May. All the rotary hoes in 
each test were operated at a speed of 4 miles per hour, or approxi-
Table 83.-Percent Weeds and Grasses Destroyed by Each of Four Implements, 

Edisto Station, 1950 

Implement 
Percent weeds and 
grasses destroyed 

First test 

Power hoe (experimental) ----------------------~---70 
Ground hoe (experimental) --------------------- ~ 53 

f~~~~~t~o~_a!_~~~-============================= ~~ . 

Second test 

75 
29 
25 
76 

, 
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mately twice the speed of sweeps. Results from the tests are given 
in table 83. 

New Sweet Potato Harvester 

(J. K. Park, M. R. Powers, and V. K. Quattlebaum) 

The experimental sweet potato digger demonsh·ated to the public 
in 1949 created a desire among the growers for a more complete 
harvester. The machine did an excellent job of digging and exposing 
the potatoes in plain view on the plowed furrow, but required a 
separate operation for cutting and removing the vines. This increased 
desire for a complete harvester prompted further work in the winter 
and spring of 1950. The result was a slightly more expensive digger 
(Figure 26), but one which combined into one machine, vine cutting, 
vine removing, and digging. This machine was ready for field testing 
at the beginning of the 1950 harvesting season. Needs for minor im
provements were noted and steps were taken to correct them during 
the first 4 weeks of digging. At this time a heavy frost occurred. 
and as a result the machine was tested for efficiency in the late fall 
after frost had killed the vines. Sweet potato vines are more difficult 
to cut and remove from the row after frost. This generally reduces 
the digging efficiency of the harvesting machinery. 

Figure 26.-lmproved model of experimental sweet potato harvester. 
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Two experiments were conducted with the improved harvester 

in 1950. The first test was conducted to determine the percentage of 

marketable potatoes exposed in the plowed furrow. The second test 

was conducted to determine the amount of bruising to potatoes during 

digging. In each test the improved digger was compared with three 

other implements commonly used for sweet potato harvesting in South 

Carolina. The three harvesters were horse-drawn turning plow, horse

drawn middlebuster, and tractor-drawn middlebuster. Results from 

the two tests are outlined in table 84 and table 85. 

Table 84.-Percent Sweet Potatoes Exposed Through the Use of Various Harvest

ing Methods, Edisto Station, 1950 

Type harvester I 
Percent potatoes exposed 

Marketable I Culls I Total 

Percent 
potatoes 

cut 

Mule rniddlebuster _______ _J 82.84 I 82.71 I 82.98 2.04 

Mule turning plow --------- 1 75.24 I 70.03 I 73.66 1.62 

Tractor rniddlebuster -------1 75.60 I 75.29 I 75.78 1.17 

Rod digger --------------- 1 92.73 I 86.44 I 90.64 ___! _ _:2:::_.7.:__:7_ 

Table 85.-Degree of Bruising to Sweet Potatoes Caused by Various Harvesting 

Machines. (Average Injuries per Individual Sweet Potato.) Edisto 

Station, 1950 
---

Type of injury 

Type Shallow bruise I Deep bruise Total 

harvester Length in inches Length in inches Cuts Breaks all 

I 
injuries 

1h I lh-1 I l + 1h I lh-1 I I +-
-- I I I I --~-

\ 
I I Mule middle- I I I I I 

buster ----1 2.10 I 0.76 I .22 I .18 

i 

.10 .03 I .05 .15 3.61 

Mule turning I I I I I I 
I 

plow ----- 1 2.29 I .62 .15 .12 .18 .04 .03 

I 
.08 3.54 

Tractor I I I I I 5.25 
middle buster 2.70 1.21 .69 .10 .16 .16 .03 .16 I I I 

Hod digger - 1 2.69 I .8.~8_cl___:_::.1~2_.__:·:::.:_06:::____!1___:::·0:.::6_._1 _:·.::.:00::_.2_1__:_·0::..:0:.::8_cl'--.: . .::.:05:__.!__1 _:3:..:..:.9::..::0_ 

• 

, 
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PUBLICATIONS 

(S. C. Stribling) 
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The demand for publications of the South Carolina Experiment 
Station continues strong and comes from a wide range of inquirers, 
many of whom are interested in the practical application of the 
technical results of research work. Station publications distributed 
during the fiscal year totalled about 40,000. 

Distribution of publications is effected through (a) classified 
mailing list which contains 12 subject matter classifications with a total 
of about 6,000 addresses, (b) county farm agents and other agricultural 
leaders, (c) individual requests from South Carolina, other states in 
rhis country, and from a number of foreign countries. 

Bulletins, Circulars, and Reports 

During the fiscal year 13 publications were issued as follows: 

Bulletin 379, Inspection and Analysis of Cornmercial Fertilizers. B. 
D. Cloaninger. 

Bulletin 380, Rye Grass and Crimson Clover for Winter Pastures. 
J. P. LaMaster, W. A. King, and J. H. Mitchell. 

Bulletin 381, Internal Cork of Sweet Potatoes. C. J. Nusbaum 

Bulletin 382, Processing Peaches in South Carolina. L. 0. Van 
Blaricom and A. M. Musser. 

Bulletin 383, Physical Losses, Marketing Costs and Prices of Fresh 
Tomatoes. Lewis D. Malphrus and Robert M. Conlogue. 

Bulletin 384, Some Dietary Attitudes and Ideas Among Rural School 
Children in South Carolina. Ada M. Moser. 

Bulletin 385, Farmers' Mutual Fire Insurance Companies in South 
Carolina. Chester R. Smith. 

Bulletin 386, An Economic Study of the Dairy Industry in South 
Carolina. Werner Husmann. 

Bulletin 387, Cotton Production Practices and Req-uirements m 
South Carolina. Charles P. Butler. 

Circular 74, Local Grain Prices and Freight Rates. 

Circular 75, Improving Corn Meal and Grits. 

Circular 76, Acreage, Production and Value of Commercial Vege
table Crops in South Carolina, 1918-1949. 

Circular 77, A Spray Shield for Mule-Drawn Tobacco Sprayers. 

Technical Contributions 

During the year nine technical contributions have been published in 
scientific journals by members of the station staff, as follows: 

o. 160, "Effects of Energy Properties of Some Plant Nutrients on 
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Availability, on Rate of Absorption, and on Intensity of Certain Oxidation
Reduction Reactions." H. P. Cooper. Soil Science, 69(1 ) : 7-39, January 
1950. 

No. 161, "Biological Races of the Fusarium Causing Wilt of Cow
peas and Soybeans." G. M. Armstrong and Joanne K. Armstrong. Phyto
pathology, XI( 2) : 181-193, February 1950. 

No. 163, "Comparative Effectiveness of Various Organic Insecticides 
Against the Oriental Fruit Moth." James H . Cochran. Journal of Eco
nomic Entomology, 42( 2) : 348-350, July 1949. 

No. 164, "Insecticides vs. Flavor." J. H. Cochran and L. 0. Van 
Blaricom. Food Packer, 31 ( 4) : 30-31, 59-62, April 1950. 

No. 166, "Cattle-Feeding Trials with Derivatives of 2,4,5 Trichloro
phenol." G. W. Anderson, C. H. Arndt, E. G. Godbey, and J. C. Jones. 
Journal of the American Veterinary Medical Association, CXV ( 869) : 
121-123, August 1949. 

o. 168, "Determination of Sulfur in Eggs." D. B. Roderick. 
Journal of Association of Official Agricultural Chemists, 33: 48-49, Feb
ruary 1950. 

No. 169, "Differential Response of Snapbeans, Crimson Clover, and 
Turnips to Varying Rates of Calcium and Sodium Borate on Three Soil 
Types." N. R. Page and W. R. Paden. Soil Science Society of America 
Proceedings, 14: 253-257, 1950. 

No. 170, "Differential in the Nutrient Content of Calcium Accum
ulating Cotton Plants and the Silicon Accumulating Wheat Plants." I I. P. 
Cooper, W. R. Paden, and J. H. Mitchell. Transaction of the Inter
national Congress of Soil Science, Amsterdam, 1: 236-239, 1950. 

No. 173, "The Effect of Insufficient Chilling on Peach Varieties in 
South Carolina in the Winter of 1948-49." R. J. Higdon. Proceedings of 
the American Society for Horticultural Science, 55: 236-238, 1950. 

Additional Contributions 

Additional unnumbered contributions made by staff members and 
published during the year: 

"The Economics of the Bible." G. H. Aull. The Southern Economic 
Journal, XVI( 4) : 391-399, April 1950. 

"New Sweet Potato Equipment: Sweeps and Digger." Joseph K. 
Park. Agricultural Engineering, 30( 7) : 330-335, July 1949. 

"Chemicals In Insecticides." M. D. Farrar. Soap and Sanitary Chem
icals, XXVI( 2): 125-126, February 1950. 

"Cotton Harvesting with the Spindle Picker." M. R. Powers. Agri
cultural Engineering, 30(10) : 496, October 1949. 

"Boll Rots of Cotton in South Carolina in 1949." C. H. Arndt. Plant 
Disease Reporter, 34( 6): 176, June 1950. 

, 
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"Pecan Scab Spray Experiments in South Carolina during 1948." 
H. H. Foster, A. M. Musser, R. J. Higdon, and M. B. Hughes. The Plant 
Disease Reporter, 33(12): 466-470, December 1949. 

"United Nations Scientific Conference on the Conservation and 
Utilization of Resources." G. H. Aull, L. P. Gabbard, and John F. Tim
mons. Journal of Farm Economics, XXXII (I): 95-111, February 1950. 

"Better Fertilizers all the Time." B. D. Cloaninger. Fertilizer Review, 
XXV(l): 11-12, Jan., Feb., Mar. 1950. 

'The Use of Fungicides on Downy-Mildew Resistant Cucumber 
Varieties." W. M. Epps. Phytopathology, 40 : 787, 1950 (abstract) and 
Association of Southern Agricultural Workers Proceedings, 4 7: 137, 1950. 

"Santee's Quite a Cucumber." W. C. Barnes. Southern Seedsman, 
13(1 ): 14, January 1950. 

"What Tractors and Equipment Will Suit Your Farm." G. B. Nutt. 
The Progressive Farmer, 65(4) : 24, April 1950. 

Publicity Work 

(S. C. Stribling and H. M. Simons, Jr.) 

During the year 40 news letters were distributed to the news
papers of the state giving information on various phases of the 
Experiment Station and its work. These included (a) information 
and instructional material from research workers, (b) announcements 
of new publications and information regarding their contents. In 
addition, many of the news letters prepared by extension workers 
presented facts and ideas based on research work of the station, and 
mention of the station was made in many of these letters. 

Feature articles based upon research results as shown in the 
Annual Report and other publications have been distributed to various 
daily newspapers of the state and to several farm journals. 

Additional information on Experiment Station activities was given 
in live radio programs and transcriptions sent radio stations of the 
state in cooperation with the Extension Service. Also, from time to 
time the Extension Service information specialists in their weekly news 
columns called attention to research projects and results. 

Thus through news letters, feature articles, and radio programs 
the work of the Experiment Station has been given general and fairly 
wide publicity. 
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FINANCIAL STATEMENT 
THE SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 

In Account with 

THE UNITED STATES APPROPRIATIONS UNDER THE HATCH, ADAMS, PURNELL, 
BANKHEAD-JONES, AND RESEARCH AND MARKETING ACTS, 1949-50 

Bankhead- Research 6: 
Hatch Adams Purnell Jones Marketing 

Cr. 
To balance from appropriations for 1948-49 s 0.00 $ 0.00 s 0.00 s 0.00 $ 13,774.81 
Rece ipts from the Treasurer of the United 

States for the fiscal year ended June 
30, 1950 ------------------------ 15,000.00 15,000.00 60,000.00 69,224.19 123,300.84 

Dr. 
Personal services --------------------- 12,194.05 1:1,240.70 46,813.08 52,560.29 82,441.03 
Travel expenses ----------------------- 112.32 346.10 797.14 320.07 8,471.31 
Freight and express -------------------- 10.19 --------- 25.34 205.63 94.34 
Communication service ----------------- 239.43 27.85 219.33 204.38 315.78 
Rents and utility services -------------- -------- --------- 415.28 613.67 132.77 
Printing and binding ------------------ 1,089.78 - -------- 2,068.42 --------- 1,015.89 
Other contractual services -------------- 109.95 69.50 1,397.40 4.603.82 3,066.92 
Supplies and materials --------------- 773.56 824.17 3,461.56 7,397.29 13,077.73 
Equipment ------------------------- 470.72 491.68 4,802.45 3,319 .04 6,680.96 
Land and structures ---------------- -------- - -------- --------- --------- 770.74 

$15,000.00 $15,000.00 $60,000.00 $69,224.19 $116,067.47 

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, 1950; that we have fonnd the same well 
kept and classified as above; and that the balances, receipts, and disbursements are as follows: 

Hatch Adams 
Fund Fund 

Unexpended balance brought 
forward from previous year_$ 0.00 $ 0.00 

Receipts for the year from the 
Treasurer of the United 
States ----------------- 15,000.00 15,000.00 

Total expenditures federal 
funds ----------------- 15,000.00 15,000.00 

Balances ----------------S .00 $ .00 

Purnell Bankhead-
Fund Jones Fund 

$ 0.00 $ 0.00 

60,000.00 69,224.19 

60,000.00 69,224.19 
$ .00 $ .00 

Research & 
Marketing 

Fund 

$ 13,774.81 

123,300.84 

116,067.47 
$ 21,008.18 

Total All 
Funds 

$ 13,774.81 

282,525.03 

275,291.66 
$ 21,008.18 

Proper vouchers for all the above disburse Jnents are on file and have been exam ined by us and found 
correct. 

And we further certify that the expenditures h ave been solely for the purpose set forth in the Acts of 
Congress approved March 2, 1887, March 16, 1906, February 24, 1925, June 29, 1935, and August 14, 
1946, and in accordance with the terms of said acts respectively. 

Attest: A. J. BROWN, 
Custodian of the Seal 

Signed: J. M. SMITH, State Auditor 
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SUPPLEMENTARY STATEMENT, 1949-50 

FUNDS OF THE EXPERIMENT STA TlON OTHER THAN THOSE FROM 
FEDERAL SOURCES 

SOURCES OF FUNDS 

Balances from 
previous year 

State appropriations or allotme nts _________ --------------$ .00 

Receipts for 
1949-50 Totals 

$424,136.00 $424,136.00 

• S~es -------------··-------··--------------------- ··---- 61~1Q18 362,179.90 423,390.08 

Total ---------------------------------------- $61,210.18 $786,315.90 $847,526.08 

CLASSIFICATION OF TOTAL EXPENDITURES FROM 
SUPPLEMENTARY FUNDS 

Personal services ----------------------- ------------------------------------------$404,524.66 

Travel expenses ------------------------------------------------------------------ 10,444.61 

Freight and express --------------------·------------------------------------------- ---------

Communication service -------------------------------------- - --------------------- 3 ,075.99 

Rents and utility services ------------------ _______ --------------- --··-------------- 5,784.09 

Printing and binding --------------------------------------------------------- ----- --------

Other contractual services ---- --- ·-------------------------------------------------- 70,228.42 

Supplies and materials ----- --------------------------- - --------------------------- 207,967.50 

Equipment ----- ---- ------------------------------------------------------------- 46,465.03 
Lands and structures -------------------------------------------------------------- 55,033.66 

• Unexpended balance -----------------·--------------------------------------------- 44,002.12 

Total --------- ---------·-- __________ _____ ---------------------- ---- ------$84 7,526.08 
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