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• The 

Fifty-Ninth Annual Report 
of the 

SOUTH CAROLINA EXPERIMENT STATION 

INTRODUCTION 

The immediate outlook for some of our major farm enterprises 
is very satisfactory. It appears that the price of most staple food 
commodities will be favorable for another year. The longer range 
outlook for prices is not so favorable. The shortage and the high cost 
of farm labor has resulted in the farmers depending upon farm 
machinery to maintain production. The production of grain and hay 
crops has been largely mechanized, and it has been profitable to pro
duce field crops of low per acre value during the period of high price 
for these products. In order to maintain a satisfactory farm income 
in the future, it will probably be necessary to give special considera
tion to more mechanization of such crops as fruit, vegetables, tobacco 
and cotton having high per acre value. The profitable commercial 
production of such crops will require specialization and mechanization. 

A program is needed to extend the practice of irrigation on many 
fruit and vegetable farms. The present facilities for specialization 
makes it possible and desirable to make more extensive use of irriga
tion in the production of many crops. Many of our soils have received 
adequate quantities of the major plant nutrients and lime, but may be 
deficient in minor nutrients and water at certain stages of plant growth. 

Cotton is our last major crop that has not been highly mechanized. 
Since harvesting has been the limiting factor in the production of 
cotton, it has not been possible to economically mechanize the other 
operations when a large amount of labor was required to harvest the 
crop. The manufactme and introduction of cotton harvesters will 
have a profound effect on the production of cotton. The mechaniza
tion of this important southern cash crop will result in widespread ad
justment in om social and economic affairs. There are some who are 
alarmed over the potential replacement of people on the farm by 
machinery. The introduction of new and improved equipment often 
displaces some of those connected with the enterprises involved; how
ever, this displacement is usually compensated for by the creation of 
greater opportunities in other enterprises. 

Each individual farm enterprise will largely have to adjust to the 
most efficient production practices in order to compete in the markets. 
Since the production of practically all major crops is mechanized, it 
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will be necessary for the cotton farmer also to mechanize his opera
tions. It is difficult to see why the cotton farmers should be responsi
ble for supplying low income employment for people not needed in 
other farm enterprises or in the manufacturing industries and distri
bution service. 

The introduction and widespread use of cotton harvesting equip
ment will very probably result in a wide diversity of specialized farms 
in the different agricultural areas with less emphasis on diversification 
on individual farms. On a small farm it will not be possible to 
mechanize the operations on a wide variety of crops, and it will be 
economically desirable to limit the number of enterprises and con
centrate on mechanizing those which are most likely to be profitable 
over a series of years. 

Farmers need more information on the types of farm machinery . 
which will be most satisfactory in the economical utilization of their 
land in the production of different crops. Unwise expenditures for 
machinery not efficiently used may result in many farms not being 
economically operated. 

. 
y 
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AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY 

Relatively favorable yields and prices during the war years h~ve 
given South Carolina farmers a volume of purchasing power greater 
than they have ever known before. An actual decrease in the supply 
of certain items and a relative shortage of others· has prevented farm
ers from making full use of this purchasing power and many of them 
very wisely have invested their savings in government savings bonds. 
Now that the war is over there is considerable danger that the urge 
to buy may outrun the supply of goods coming on the market with 
the result that wartime savings may be dissipated in high prices. 
This is also true in the case of land, which already in many instances 
is changing hands at a dangerous price level. Farmers, therefore, will 
do well to examine carefully their needs and refrain from making large 
scale, long-time investments at prices which will likely decline within 
a few years. 

It is true, of course, that the "Steagall Amendment" authorizes the 
government to take steps necessary to the maintenance of prices on 
important agricultural commodities, at least until December 1948. 
There is serious doubt, however, that this can be done without drastic 
control of production. The prospects for the maintenance of farm 
income through this method are therefore not so good as might be 
supposed and other devices may be brought into the picture. In any 
case, it would seem that unless the mechanism for any sort of price 
supports is applied with careful discrimination, necessary adjustments 
in agricultural production will be retarded rather than facilitated. 
Certainly the policy makers should do nothing to delay the achieve
ment of a better balance between agricultural production on the one 
hand and the demands of consumers on the other. 

With a relaxation of price ceilings and increased supplies with 
reference to consumer demand, farmers will find it increasingly more 
desirable to give attention to grading and packaging their produce. 
In a market where anything sells, there is not much incentive to offer 
high quality produce. It is believed that such markets will be fewer 
in the years ahead and that the wise farmer will take steps imme
diately to establish himself as a high grade producer. · 

Work in the Department of Agricultural Economics and Rural 
Sociology during the year has been directed toward discovering the 
processes by which farmers can take advantage of economic oppor
tunities which are available yet protect themselves against the ill winds 
of adversity which always follow in the wake of war. In addition a 
considerable amount of work has been done in assembling and anal~z-
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ing data which have been used in furthering the industrial develop
ment of the state. 

Agricultural-Industrial Economic Studies 
(G. H. Aull and J. M. Stepp) 

The purpose of these agricultural-industrial economic surveys is 
to provide factual data upon the local supply of and demand for labor 
of various types; the prospective demand in the near future for hous
ing, household appliances, farm buildings and machinery, and various 
other items which may affect either the supply of labor or the number 
of employment opportunities that will be available; the purchasing 
power and credit needs of consumers and farmers, and the desires of 
the people concerning the expenditure of public funds for various 
purposes. 

An outstanding feature of these surveys has been the effective 
participation of local groups composed largely of people who are 
amateurs so far as economic research is concerned. Not all research 
lends itself to such popular participation, but these surveys demon
strate that there are some problems upon which civic organizations 
and a research agency can work together to the mutual advantage 
of both. 

Surveys of this nature were originally undertaken in the expecta
tion that the data collected would be of value to businessmen in 
deciding upon various lines of business and industrial expansion which 
would provide new jobs for both urban and rural people and provide 
better services for farmers and consumers. These expectations have 
been validated by developments during the past several years, although 
it is impossible to measme the exact effects attributable to each survey. 
It is known, however, that data based upon these and similar activities 
Table I.-Suggestions by Residents of Greater Sumter for Public Improvements 

in Sumter County, S. C. 

Suggestions I 

More recreation facilities - -----------------~--~ Improved drainage system ------------------ ---1 
Improved streets ---------·-------------------~ Improvement of county roads-------------------
More street lights ______ ------- ____ . ----------
Day nursery ------------.------------------
Better housing conditions __ --- ----------------
Better health department ___ ------------------
Improved garbage collection -----------------
Better schools -----------------------------
School busses ------------------------------
Other suggestions ---------------------------

Total _ ------------------

Percent of suggestions 
White Negro 

29.2 17.7 
23.6 8.9 

8.1 9.7 
5.7 12.1 
2.4 10.5 
3.3 3.2 
2.4 4.0 
4.1 0.8 
3.3 0.8 
1.6 9.7 

9.7 
16.3 12.9 

100.0 100.0 

• 
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have been used to show the need for particular enterprises in certain 
areas and the availability of labor for operating them. 

During 1945, surveys were completed and the results published 
in the case of three areas, namely, Sumter, Berkeley, and Union coun
ties. The Sumter survey was carried out entirely by the Department 
of Agricultural Economics and Rural Sociology, while the other two 
studies were made with the active participation and support of the 
State Research, Planning, and Development Board. 

The table from the Sumter County study serves to indicate one 
type of information revealed by these surveys. 

Custom Work with Combines 

(J. M. Stepp and L. C. Martin) 

Two reasons account in large measure for the heavy demand for 
custom work with farm machinery during the past tew years. In the 
first place, the amount of machinery available on most iarms simply 
was not sufficient to meet the demand resulting from shortages oi 
labor and increased purchasing power in the hands of farmers. In 
the second place, numerous farms in South Carolina are now and 
have always been too small to make effective and economical utiliza
tion of many types of farm equipment. While the first of these factors 
should become progressively less influential during the next few years 
as large quantities of farm machinery are produced and offered for 
sale, the second will continue to have strong effect upon the agricul
tural economy of South Carolina for a long time. The only way the 
operator of a small farm can have economical access to certain types 
of machinery is either to hire a custom operator to do the work for him, 
or, if he elects to own the machines himself, to do sufficient custom 
work for others to provide for economical utilization of his machinery. 

Since custom work not only provides a ' means whereby small 
farms may obtain the use and benefits of modern machinery but also 

~· provides custom operators with an important source of additional 
I income, it has been made the object of a special inquiry in connection 

with a series of rural industry studies sponsored by the South Caro
lina Experiment Station. Accordingly during the spring and summer 
of 1946, field data were obtained covering the custom combine opera
tions of 75 widely scattered operators for the 1945 crop year. These 
75 operators had 83 combines in 1945 with which they harvested a 
total of 17,564 acres of grain, lespedeza, etc., about two-thirds of 
which was done on a custom basis. These figures indicate something 
of the size of these operations and their importance to South Carolina 
farmers . 

• 
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The table below summarizes the data on the utilization of the 83 
combines studied. A complete report .on this study will be published 
in bulletin form in the near future. 

Table 2.-Acres Harveste<J per Combine for 83 Combines in South Carolina, 1945. 

Total acres Acres harvested per combine 

harvested No. of 
per combine combines Total I Operator's I 

farm 

Under I 
I 100 ____________ , 15 72.7 27.9 

100 - 199 ____________ 26 146.5 54.3 
200 - 299 ____________ i 22 242.7 I 94.6 
300 - 399 ____________ 1 17 337.4 119.7 
4_0~0~a~n~d~ab~o~v~e~-~--~-~-~-~-~-~~~3~--~~52~9~.3~~--~34.3 

All --------------1 83 211.6 72.9 

Marketing Tree-Ripe Peaches 
(W. T. Ferrier and L. C. Martin) 

Custom work 

Acres I Percent 

44.8 61.6 
92.2 62.9 

148.1 61.0 
217.7 I 64.5 
495.0 93.5 
138.7 l-65:-g--

Consumption of peaches can be doubled and perhaps trebled, 
even at some premium in price, if practicable measures are employed 
to deliver tree-ripened fruit in good condition to consumers. This is 
the conclusion reached after two years of experimental shipments of 
such fruit from Spartanburg county supervised by this station in co
operation with the Ohio Agricultural Experiment Station, the South 
Carolina Peach Growers Association, the South Carolina Extension 
Service, and the Atlantic and Pacific Tea Company. 

Firm to soft-ripe peaches offered at a premium of 5 cents per 
pound outsold the usual hard to firm pack two and one-half to one. 
When the premium asked was only one-half to one and one-half cents 
per pound, firm to ripe fruit outsold hard to firm stock four and one
half to one. 

Rectangular 4-and 8-quart paperboard containers were used suc
cessfully in delivering tree-ripened peaches by customary motortruck 
and refrigerated rail transport. Rail shipments were 550 to 600 miles, 
requiring 3 to 4 days. 

Firm ripe fruit packed in small consumer-units at shipping points 
can be delivered to distant markets successfully, it is believed, pro
vided the fruit is carefully selected and precooled promptly after 
picking. Each container must be packed snugly and the fruit must 
be handled carefully at all times to prevent spoilage. A well-designed 
master container should be provided so that small units can be stowed 
properly in cars or trucks and can receive adequate ventilation and 
refrigeration in transit. 

Waste and losses from decay or mechanical injury were not seri
ously greater in firm to soft-ripe peaches packaged in 4- and 8-quart 

• 
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Figure 1.- A super market in Columbus, Ohio, supervises the sale of " tree
ripened South Carolina peaches" to consumers in that area 
accurately records the response both to quality and to price. 

13 

baskets holding approximately 5 and 10 pounds, respectively, than in 
hard to firm peaches in bushel baskets, when the former were care
fully stowed and properly refrigerated in transit. 

A paperboard cell-type tray overwrapped and sealed in cello
phane met with ready consumer acceptance. It was an excellent 
retail package when packed with select fruit from wholesale supplies 
after arrival, just prior to delivery to the retail store. 

Benefits from the use of cellophane wrapping and sealing of 
peaches would appear to be very dubious if not accompanied by 
proper refrigeration. On the other hand, under favorable temperature 
conditions, paperboard and cellophane gave excellent protection to 
the fruit. Under these conditions retail turnover of wrapped peaches 
would not need to be so rapid as that of unwrapped fruit. 

Ready sale was found for peaches in cellophane-covered con
tainers when the fruit was firm-ripe or riper, but green to so-called 
hard-ripe fruit met with resistance in any type of container. When 
ripe peaches were available, sales of hard peaches practically ceased, 
and after supplies of ripe fruit were exhausted considerable time 
elapsed before sales of harder peaches again picked up. 

Prompt removal of field heat from peaches and other soft fruits 
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would seem to be imperative if progress is to be made in supplying 
consumers with riper fruit. More precooling equipment at shipping 
points is needed. 

AGRICULTURAL ENGINEERING 
Nonpressure Preservative Treatment of Southern Pine Posts 

(G. H. Dunkelberg) 

Clemson Test Plot No. 1 
In September, 1940, a test plot was established at Clemson to 

determine (1) the life of shortleaf pine fence posts when unb·eated, 
when treated with zinc chloride, and when treated with copper 
sulphate, and (2) the corrosive effect of the above treatments on vari
ous fencing materials when the treated posts were unseasoned, air
dried for one month, and air-dried for three months following treat
ment (before being placed in the test plot). Details of the method of 
treating and establishment of the test plot may be found by reference 
to the Fifty-fourth Annual Report of this station. 

Table 3 includes data on the condition of the fence posts in test 
plot No. 1 five years after treatment. The data show that treating the 
fence posts with copper sulphate or zinc chloride has materially in
creased their useful life. A somewhat higher percentage of the posts 
treated with copper sulphate is in excellent condition than is true of 
those treated with zinc chloride. The test plot is protected by a wire 
fence , and the posts are not subject to strains such as would be the 
case in practical use. A post is classed as "failed" when it falls over of 
its own account, and none of the posts classed as "poor" would be of 
value in an actual fence. The remaining posts, which constitute 97.8 

Figure 2.-Left, view of a row of copper sulphate-treated posts in Clemson 
Test Plot No. 1, October, 1940. Right, same view in June, 
1946-one post has failed and four others show partial decay. 
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percent of those treated with copper sulphate and 95.6 percent of 
those treated with zinc chloride, would be of value in supporting a 
fence, and none of the untreated posts would be useful. It should be 
added that improvements made in the methods of treating and hand
ling posts since this plot was established should result in an even 
higher percentage of treated posts remaining in excellent condition 
than has been true in this instance. 

Figure 3.-View of typical corrosion damage to fence wire and staples by 
h·eated posts after 5lh years' exposure. Left, zinc chloride 
treatment-no damage. Right, copper sulphate treatment
corrosion severe. 

The data presented in Table 3 do not indicate any appreciable 
difference in the condition of the posts when unseasoned, air-dried for 
one month, and air-dried for three months following treatment. How
ever, newer treating methods presented in the Fifty-fifth Annual Re
port of this station showed the desirability of curing for at least a 
month in a vertical position with the basal end up following treat
ment to obtain proper distribution of salts. The posts reported in 
Table 3 were cured in a horizontal position and there was some evi
dence of poor distribution. 

Table 4 indicates the degree of corrosion of the fencing materials 
five years after their attachment to treated posts. The data presented 
show that corrosion of the fencing materials has been much more 
severe on posts b·eated with copper sulphate than on those treated 
with zinc chloride, and slightly more severe on posts treated with 
zinc chloride than on untreated posts. In the copper sulphate-treated 
posts, corrosion has been more severe on the staples than on the wire 
and 48 percent have failed. Only 13 percent of the staples, where 
copper sulphate was used, would support a fence with any appreciable 
strain on it. None of the various coatings showed any appreciable 
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Figure 4.-Left, view of a row of untreated fence posts in Clemson Test 
Plot No. 1, October, 1940. Right, same view in June, 1946. 
The one post still standing was badly infested with termites. 

resistance to corrosion by copper sulphate. Both the woven and 
barbed wire on the copper sulphate-treated posts showed cases of 
failure but received considerable protection from the bark, which, in 
most instances, is still intact. None of the staples or wire on the zinc 
chloride-t!'eated posts have failed and the corrosion is not appreciably 
greater than it was 12 months after treating. All of the coated staples 
showed more resistance to corrosion by zinc chloride than plain 
polished staples. The results indicate that the amount of curing of 
the posts after treatment has had no effect on the corrosive action of 
the salts on fencing material. 

Figure 5.-Left, view of a row of zinc chloride-treated posts in Clemson 
Test Plot No. 1, October, 1940. Right, same view in June, 
1946. Three posts showed partial decay after 5¥2 years. 
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Table 3.-Influence of Method of Treatment on Life of Fence Posts at Clemson, Plot No. 1, 5 Years After Treating. 

Treatment 

Posts Treated With Copper Sulphate Posts Treated With Zinc Chloride Untreated Posts 
Condition I Air- I Air- I I Air- I Air- I I Air- I Air- I of Un- Dried Dried Total Un- Dried Dried Total Un- Dried Dried Total Posts Seasoned 1 ~!onth 3 Months Seasoned 1 Month 3 Months Seasoned 1 Month 3 Months No. I No. I No. I No. I % No. I No. I No. I No. I % No. I No. I No. I No. I % I I I I 

I I I 
I I Excellent -----1 15 13 14 42 93.4 10 12 
I 

I 
Good --------1 1 1 I 2.2 I 2 I 1 
Fair ---------1 1 1 

I 
2.2 

I 
1 

I 
2 I Poor _--------- 2 I 14 

I 
31.1 I 1 2.2 I 31 68.9 Total --------1 15 15 15 45 100.0 15 15 15 45 100.0 15 15 15 45 100.0 

Unseasoned posts were set in tes t plot immediately after treatment. The others were air-dried for 1 or 3 months following treatment and then set in test plot. Untreated posts were handled similarly. All air-dried posts were held in a horizontal position. 



Table 4.-Influence of Method of Fence Post Treatment on the Corrosion of Contacting Fencing Materials at Clemson, Plot No. 1, 

5 Years After Treating. 

Degree of Corrosion 

Fencin~ 
Posts Treated With Posts Treated With Untreated Posts 
Copper Sulphate Zinc Chloride 

Materia 

1lh x 9 fence staples 
Electric Galvanized _____ _ 
1lh x 9 fence staples 
Dip Galvanized ----------
1lh x 9 fence staples 
Polished ----------------
1lh x 9 fence staples 
Galv., Bakelite Coated ___ _ 
1lh x 9 fence staples 
Galv., cement coated ____ _ 
39" -12lh G. Woven Wire 
Electric Galvanized _____ _ 
39" -12lh G. Woven Wire 
Dip, Galvanized ----------
39 '-11 G. Woven Wire 
Electric Galvanized _____ _ 
No. 10 Barbed Wire 
Electric Galvanized _____ _ 
No. 10 Barbed Wire 
Dip Galvanized ----------

I 

I Un- I Air-Dried 
Seasoned I 1 .\1onth 

52% failed 1 38% failed 
I 

57% failed 57% failed 

19'/c failed 52 '/r failed 

38% failed None failed 

71% failed 62% failed 

Severe Severe 

Severe Moderate 

Moderate Moderate 

Moderate Moderate 

Moderate Moderate 

Air-Dried Un- I Air-Dried I Air-Dried 
.'3 .\1onths Seasoned 1 Month 3 Months 

67% failed I Slight I Slight I Slight 
I I I 

33','{ failed I Slight I Slight I Slight 
I I I 

43% failed I i\Ioderate I Moderate I :vl:oderate 
I I I 

52% failed I Slight I Slight I Slight 
I I I 

627< failed I Slight ! Slight I Slight 

I Slight 
I 

Severe I Slight I Slight 
I I I 

l\loderate I Slight I Slight I Slight 
I I I 

Moderate I Slight I Slight l Slight 
I I I Slight Slight I Slight I Slight 
I I Slight 

I 
Slight I Slight I Slight 

See Footnote under Table No. 3 for explanation of curing procedure. 

Un- I Air-Dried 
Seasoned 1 .\1onth 

lAir-Dried 
3 Months -

I None I None I None 
I I I 

None I None I None 
I 

Slight I Slight I Slight 
I 

None None I None 

None None None 

Sligi1t Slight Slight 

None Slight None 

None None None 

None Slight None 

1 None Slight None 
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Clemson Test Plot No. 2 

In October, 1942, a second test plot was established at Clemson 
to determine the effect of different methods of h·eating and curing 
southern pine posts with copper sulphate on (1) the life of the posts, 
and (2) the corrosion of attached fencing materials. Forty posts, 
selected as uniformly as possible, were placed in this plot. The posts 
were divided into three groups, I. II, and III, by random selection of 
10, 20, and 10 posts respectively. Groups I and II containing 10 and 
20 posts were allowed to stand 24 hours after being cut; then an inch 
was clipped off the butt ends and they were placed butt ends down 
in standard copper sulphate solution. After four days, Group I was 
removed, an inch clipped from the tops, and the top ends placed in 
the solution for three days. At the end of seven days, Groups I and 
II were removed from the solution and handled as outlined below. 
Group III received no treatment and was included as a check. All 
the posts were set in the test plot and fencing materials attached at 
the end of the curing period indicated. 

Subgroup No. 
Group Designation Posts Treatment 

I A 5 4-3 day copper sulphate treatment, 
cure 30 days, butt up. 

I B 5 4-3 day copper sulphate treatment, 
cure 90 days, butt up. 

II c 5 7-day copper sulphate h·eatment, 
cure 30 days, butt up. 

II D 5 7-day copper sulphate treatment, 
cure 30 days, butt down. 

II E 5 7-day copper sulphate treatment, 
cure 90 days, butt up. 

II F 5 7-day copper sulphate treatment, 
cure 90 days, butt down. 

III G 5 No treatment, cure 30 days. 
III H 5 No treatment, cure 90 days. 

Table 5 indicates the condition of the fence posts in the test plot 
three years after treatment. The data show that reversing the ends 
of the posts in the h·eating solution (subgroups A and B) has increased 
the useful life of the posts beyond that of the treatment in one position 
(subgroups C to F inclusive). For posts given the 7-day treatments 
and cured with the butts up, the 90-day curing period resulted in a 
longer life than the 30-day curing period. Posts treated with the butts 
in copper sulphate solution for seven days have not shown an increase 
in length of life when cured with the butts down, no matter what the 
length of the curing period. 
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The degree of corrosion of the fencing materials three years after 
their attachment to treated posts is recorded in Table 6. The data 
show that corrosion has been slightly more severe on posts which re
ceived the 4-3 day treatment than on posts treated for 7 days, and 
more severe on the latter when the posts were cured with the butts 
up than when cured with the butts down. This is due to the fact that 
those cured with the butts down did not have the salts distributed in 
the upper portion of the post. Curing for 30 days or curing for 90 
days had no appreciable effect on the corrosion of contacting fencing 
materials. 

Table 5.-Condition of Fence Posts in Clemson Plot No. 2, after 3 years. 

Treatment of Posts 
Condition 
of Posts A B C D I E I F I G I H 

I I 
Excellent (%) ----- 100 100 20 60 I 
Good (%) ________ 60 40 60 I 60 
Fair (%) --- - ----- 100 80 40 I 20 
Poor (%) - - -- - --- - 20 20 I 20 

Table 6.-Corrosion of Fencing Materials in Clemson Plot No. 2, 3 Years After 
Posts Were Treated. 

I I 
Treatment of Posts 

Fencing Degree of --:---.-:::---.--=--.-=--.---o=:--;---=----.---c:o:--.--=,----
Materials Corrosion A B C D I E I F G I H 

Staples 

V\'oven 
Wire 

Barbed 
Wire 

~~?) I I I I 80 I I 100 I 40 I 80 
Severe 

(%) I I I I I I I I 
Moderate I 

(%) I 
Slight I 
(%) I 

None 1

1 (%) 

100 I 20 I I I I I I 
I 80 I 60 I I 20 I I I 
II I 40 I 100 I 80 I 100 I 100 I 100 
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Table 7.-Influence of Method of Treatment on Life of Fence Posts at Summerville, 47 Months after Treating. 

Condition Posts Treated With Copper Sulphate 
of 

I Air- I Posts Un- Dried 
Seasoned 1 Month 

Poor ----------• 
Failed ---------1 
Missing __ - -----1 

No. 

Burned --------1 9 
Total -- ----- ---1 15 

I No. I 

8 
15 

Total 

No. I % 

: 

17 57 
30 100 

Treatment 

Posts Treated With Zinc Chloride 

\ Air- I Un- Dried Total 
Seasoned 11 Month 

No. I No. I No. I % 

15 15 30 100 

Untreated Posts 

I Air- I Un- Dried 
Seasoned 1 Month 

No. 

~ 

2 
11 

15 

I No. 

1 
1 

12 

15 

I No. 

3 
3 

23 

30 

Total 

I % 

10 
10 
77 

100 
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Summerville Plot 

In January, 1941, a test plot was established at the Coast Experi
ment Station at Summerville to determine (1) the life of longleaf pine 
fence posts when untreated, when treated with zinc chloride, and 
when treated with copper sulphate, and (2) the corrosion effect of the 
above treatments on various fencing materials when the treated posts 
were unseasoned and when air-dried for one month. Details of the 
method of treating and establishment of the plot may be found by 
referring to the Fifty-fourth Annual Report of this station. 

The data in Table 7 show the condition of the fence posts in the 
Summerville plot 47 months after treatment and indicate that treating 
longleaf pine posts with zinc chloride has materially increased the use
ful life. All of the posts treated with zinc chloride were in excellent 
condition at the time of inspection, while the condition of only 40 per
cent of the copper sulphate-treated posts was classed as excellent. 
A grass fire in 1944 burned 57 percent of the copper sulphate-treated 
posts, but none of the zinc chloride treated posts were damaged. This 
strikingly illustrates the fire-retarding properties of zinc chloride. Al
though the bark was blackened, the posts were undamaged, while 
copper sulphate-treated posts only a few feet away were burned to 
a short stub. Seventy-nine percent of the untreated fence posts were· 

Table B.-Influence of Fence Post Treatment on the Corrosion of Contacting 
Fencing l\.faterials at Summerville, 47 Months after Treating. 

-------------------

Fencing 
Materials 

Posts Treated with 
Copper Sulphate 

Degree of Corrosion 

Posts Treated with 
Zinc Chloride 

Untreated 

Un- I Air-Dried Un- I Air-Dried Un- IAir-Dri 
Seasoned 1 Month Seaso_n_e_d~_1 __ M_o_n_tl_1 _ Seasoned , 1 Mon 

Ph x 9 Fence Staples ~--~- I I I ~-
Electric Galvanized ______ ! 86~·'1:- failed 100% failed I Slight I Slight None None 
11h x 9 Fence Staples I I I I I 
Dip Galvanized --------- 1 86'i~ failed I 93% failed I Slight 1 Slight None I None 
l 1h x 9 Fence Staples I I I I I I 
Polished --------------- 1 64% failed 100% failed I Moderate I Moderate I ------·1 
l 1h x 9 Fence Staples I I I \ I I 
Bakelite Coated --------- 1 57% failed I 100% failed I Slight Slight I ------- 1 
H2 x 9 Fence Staples I I I I I I 
Cement Coated --------- 1 lOO'lc failed i 86% failed I Slight I Slight I None I None 
39" -12% G. Woven Wire I I I I . I I 
Electric Galvanized ----- 1 Severe I Severe I Slight I None I ------. 1 None 
39" -12% G. Woven Wire I 1 I I I I 
Dip Galvanized ________ _] Severe i Severe I Sligi1t 

1

1 None I None I 
39"-11 G. Woven Wire I 

1
1 1

1 
I I 

Electric Galvanized ----- 1 Severe Severe Slight 
1
1 Slight I None I None 

No. 10 Barbed Wire I I I I I 
Electric Galvanized ____ _] Severe I Severe I Slight I Slight I None I None 
No. 10 Barbed Wire I I I I I I 
Dip Galvanized ________ -I S ~e~v..::e_re:.__ __ ---'--1 ..:.S.:..ev_e:...r.:..e ____ .:..l ...:S:..:.hc=' g'-h-=-t __ __:_I_S_l...oig,_h_t __ ___:.I_N __ on_e __ _,_I_N_o_n_e 
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classed as missing. They were probably burned at the same time as 
the copper sulphate-treated posts, but an examination of the butts in 
the ground indicated that they failed previous to burning. 

Table 8 shows the degree of corrosion of the attached fencing 
materials at Summerville 47 months after the posts were treated. 
Corrosion of the fencing materials has been much more severe on 
posts treated with copper sulphate than on those treated with zinc 
chloride, and slightly more severe on posts treated with zinc chloride 
than on untreated posts. In the case of the copper sulphate-treated 
posts, corrosion is more severe on the staples than on the wire and 
87 percent of the former has failed. None of the staples, where 
copper sulphate was used, would support a fence with any appre
ciable strain on it. In general, corrosion is more severe in the Coastal 
Plain section (Summerville) than in the Piedmont (Clemson). 

Recommendations for Treating Fence Posts 

1. Mix treating solution in a wooden or stoneware container in 
the ratio of two pounds of zinc chloride per gallon of water. :\fix 
sufficient solution to furnish approximately one-half gallon for each 
post to be treated. Stir frequently to insure all salts going into 
solution. 

2. Fell trees of proper size and cut posts slightly in excess of 
the desired finished length. Allow cut posts to cure from one to seven 
days before h·eating. 

3. Saw an inch off the basal end of each post and place this end 
down in a tight wooden or stoneware container. Add solution at 
rate of one-half gallon per post. 

4. At end of five days, remove posts from the containers, saw 
an inch off the top end of each and replace in the container, top end 
clown. Add more solution if necessary. 

5. After three more days, remove the posts from the containers, 
stack in a vertical position, basal end up, and allow to air-dry. 

6. After air-drying at least 30 days, posts are ready to be set in 
the ground. 

Summary 

After nearly six years of experimental work on the nonpressure 
preservative treatment of southern pine posts, the following conclu
sions may be drawn: 

I. The useful life of either shortleaf or longleaf southern pine 
fence posts may be materially increased by treating with copper 
sulphate or zinc chloride by tub method. 

2. The corrosive effect of copper sulphate is so severe that it is 
not recommended when any of the common fencing materials in
cluded in these tests are used. 
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3. Zinc chloride is recommended as a desirable salt for the 
nonpressure preservative treatment of southern pine fence posts since 
it is (1) simple, (2) economical, (3) effective in prolonging useful life, 
(4) not seriously corrosive to contacting fencing materials, and (5) 
tends to make the posts fire-resistant. 

4. The cost of zinc chloride for treating posts is very low and 
the labor:cost is not excessive. 

Irrigation of Corn 

(J. B. Richardson and 0. W. Beale} 

A preliminary investigation of the influence of supplemental irri
gation on corn yields was conducted in 1946. The soil in the area 
used for the test was Hiawassee sandy loam. Truck crops were grown 
on the area during the summer of 1945, and it was fallow in the 
winter preceding the test. 

Fertilizer was distributed and the corn planted April 8. A two
row tractor-mounted planter and fertilizer drill was used to apply 
1400 pounds per acre of a 4-10-6 fertilizer. Following this operation 
the land was thoroughly disked, and the corn drilled with a two-row 
tractor planter with rows 42 inches apart and 9-inch spacing in the 
row on approximately half of the area, and 18-inch spacing on the 
remainder. Seven hundred pounds of 4-10-6 fertilizer were applied 
in the furrow at planting time. 

Figure 6.-Sprinklers in operation at irrigated com plot. 
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The seedbed was in excellent tilth and germination was good. 
There was no apparent fertilizer damage to seed or plants. The whole 
area was cultivated May 10 when the corn was about 12 inches high 
and l\-Iay 24 when it was approximately 28 inches high. The corn 
was side-dressed by hand June 19 with 100 pounds per acre of nitrogen 
.from ammonium nitrate and July 11 with 100 pounds per acre of 
nitrogen from Cal-nitro. 

The portable irrigation equipment consisted of 10 No. 20 Skinner 
Sprinklers on 10-foot risers, spaced at 20-foot intervals along the dis
tribution line. Figure 6 shows the sprinklers in operation. 

Electrical resistance plaster blocks for determining changes in 
soil moisture were installed at depths of 8", 18", and 24" in the irri
gated and nonirrigated sections. Figures 7, 8, and 9 show graphic
ally the trends of moisture conditions in the irrigated and non
irrigated areas at the three depths. The percentage of available 
moisture shown on the charts (Figures 7-9, inclusive) indicates that 
portion of the total available moisture present in the soil at the time 
of observation. 

The use of the resistance blocks to study moisture conditions in 
the soil had some limitations. A calibration of the blocks in the top
soil and subsoil showed that reliable figures could be obtained for 
available moisture between the wilting point and moisture contents 
somewhat below the "field capacity". Since irrigations were made 
when the soil-moisture content was within this range, the blocks 
served well as soil-moisture indicators. Irrigation requirements were 
determined by the moisture conditions as indicated by the blocks in 
the topsoil. 

There was ample rain up to June 5 to insure normal corn growth. 
One irrigation was made June 11 and another June 21, each of which 
required about three to four days to cover the area. During each 
irrigation approximately 1.5'' of water were applied at the rate of 
about .4" per hour, which is approximately the infiltration rate of 
the soil. The rainfall during July and August was about average and 
was well distributed. The water applied by irrigation apparently 
caused ail accumulation of reserve moisture at the three depths. The 
percentages of available moisture at the three depths in the non
irrigated area were lower than in the irrigated area, with the ex
ception of the 8" depth in the nonirrigated area on Tuly 30. when it 
was increased to "field capacity" by a rainfall of 1.73". Moisture de
cline at the 8" depths was much more rapid than at the 18" and 24" 
depths, but the loss of moisture from the subsoil followed the same 
trends as at the 8" depths in both the irrigated and the nonirrigated 
areas. The soil moisture at the 8" depth in the nonirrigated area was 
at the wilting point from June 25 to July 2. During this period the 
soil at the 18" and 24" depths contained moisture equal to about 27 

" 
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Figure 7.-Available moisture in irrigated and nonirrigated areas at 8" 
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Figure 8.-Available moisture in irrigated and nonirrigated areas at 18" depth. 
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Figure 9.-Availahle moisture in irrigated and nonirrigated areas at 24" depth. 
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and 30 percent respectively of the available moisture-holding capac
ity. The leaves of the corn curled or rolled during the hot dry days, 
but at night they regained some of their turgidity. 

Table 9 shows the corn and silage yields from the test. The 
average corn yields were 138 bushels per acre from the irrigated 
area, and 113 bushels per acre from the nonirrigated area. The 
average silage yield from the irrigated sections was 34 tons per acre 
and from the nonirrigated area 24 tons per acre. The silage contained 
about 26 percent air-dry material. 

Table 9.-Grain and Silage Yields from Irrigated and Nonirrigated Corn. 

I 
Spacing in I 

Treatment Drill 0 

Inches 
Corn Yield, 

Bushels per Acre 
Silage Yield, 

Tons per Acre 

I 
Average 

I I 
Average 

Irrigated 9 137 37 
138 

I I 
34 

18 138 31 . 
Nonirrigated 9 109 

I 
25 

I 113 24 
18 116 23 

0 Rows were 42 inches apart. 

Discussion 
The yields of corn from the irrigated areas were not as high as ex

pected. The crop was planted on an area above average in fertility 
and received fertilizer equivalent to 284 pounds of nih·ogen, 210 
pounds of phosphoric acid, and 126 pounds of potassium oxide. The 
corn received enough nitrogen to produce 180 bushels, phosphorus to 
produce 362 bushels, and potassium to produce 108 bushels of corn, 
without any allowance for nutrients derived from the soil. Although 
the yield of corn from the irrigated areas, 138 bushels per acre, was 
over seven times the state average for 1946, perhaps greater yields are 
possible when all nutritional and physiological factors are optimum 
for plant growth. Possibly some other corn variety bred for high 
yields, or the addition of certain minor elements, would have increased 
the yields. In any event, some factor or factors other than soil 
moisture limited the yields in the irrigated areas. 

Sweet Potato Machinery Investigations 
(J. K. Park, G. H. Dunkelberg, and G. B. Nutt) 

It is well recognized that one of the major factors limiting the 
acreage of sweet potatoes is the excessive amount of labor required 
for producing and harvesting the crop. The value of the crop for 
human food and for feeding livestock has been emphasized by 
numerous research workers in the last few years. Since the lack of 
machinery adequate for handling this crop is not likely to be over-
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come without specific research on the problems involved, a project 
was initiated in October, 1945, for "developing more efficient equip
ment for producing and harvesting sweet potatoes by mechanical 
methods." This work is carried on in cooperation with the Bureau 
of Plant Industry, Soils and Agricultural Engineering, USDA. 

Progress during 1946 included field tests of the major types of 
existing commercial equipment and the development of some new 
machinery. 

Land Preparation and Bed Building 

Most of the experimental area used for field tests was plowed 
with a disc plow, and disc-harrowed once. A spring-toothed tiller 
was used in part of the area, and it was noted that the greater depth 
of soil loosened by this implement was an aid in subsequent bed
building operations. 

Several methods were tried in building beds, including the use 
of some standard tractor equipment and some special arrangements 
of tractor attachments. The most efficient and most generally satis
factory of these was a standard two-row Ferguson Middlebuster 
equipped with a specially constructed row marker. (Figure 10). 
Addition of the row marker was necessary to enable the driver to 
space beds accurately enough for good tractor cultivation. Any bed-

Figure 10.-Building beds with tractor equipment. (Note row marker at 
the left.) 



:> 

-:; 

FIFTY-NINTH ANNUAL REPORT 31 

ding equipment which produces the required uniformity and shape 
of beds can be used. 

Planting 

Planting either vine cuttings or hotbed plants generally requires 
considerable hand labor, and the percentage of survival is often poor 
because many of the plants are improperly set. Labor requirements 
can be substantially reduced by the use of mechanical transplanters, 
several of which are commercially available. The planting shoe from 
one of these machines was mounted directly on a Ford tractor culti
vator frame (Figure 11) and used to set out a small acreage of vine 
cuttings. Performance was fairly satisfactory, although many of the 
slips were set quite shallow and survival was only average. 

Figure ll.-Setl:ing sweet potato plants with a commercial shoe-type 
planter mounted on a Ford tractor. 

A new type of transplanter was developed, which appears to be 
more satisfactory for planting sweet potatoes than any commercial 
machine tried. This machine (Figure 12) consists essentially of a 
rolling disc which pushes the plants, previously laid by hand across 
the prepared beds, into the ground, followed by a pack wheel, which 
packs the soil firmly around the plants. A stream of water runs into 



32 SOUTH CAROLINA EXPERIMENT STATION 

Figure 12.-An experimental rolling disc-type plant setter. 

Figure 13.-The rolling disc-type plant setter mounted on the cultivator 
frame of a Farmall "A" tractor. 

the narrow furrow just ahead of the pack wheel. The planter i~ 
carried on the tractor cultivator frame (Figure 13) and water is pro
vided from a barrel conveniently mounted on the rear of the tractor 
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Figure 14.-H.ear view of experimental plant setter showing mounted 
water barrel. 
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(Figure 14). As compared with conventional machines, this trans
planter appears to have the following advantages: 

1. Plants may be set deeper, more uniformly, and in a straight 
line in the center of the ridge. 

2. Distribution of water around the underground portion of the 
plant is better. 

3. Planting requires fewer man hours per acre. It is estimated 
that only about one-third of the usual labor is necessary. 

4. Tractor speed is not limited by the rate at which riders can 
feed plants as in the case of conventional transplanting machines. 

5. It is better adapted for the planting of vine cuttings. 
6. It is simple, light, and easy to build and use. 

Cultivating 

Requirements for good tractor cultivation in sweet potato fields 
are that the beds be uniform in spacing, height, and shape and that 
plants be set in a straight line in the center of the row. Proper use of 
suitable bedding and planting equipment are therefore essential. 
:\-lost tractor cultivators can be adjusted or modified to obtain clean 



34 SOUTH CAROLINA EXPERIMENT STATION 

cultivation on accurate beds; special attachments or slight modifica
tions are generally necessary to work high beds. These conclusions 
are drawn from results of trials with various tractor-cultivating equip
ment during 1946. 

Figure 15 shows a special arrangement of equipment on a Farmall 
"A" tractor. This was one of the most satisfactory arrangements used. 
Two sets of teeth mounted on spring trips cultivate the tops of the 
beds and two sets of discs work the sides and middles, throwing soil 
toward the beds to maintain height and shape. An extra tool bar was 
used to mount one of the sets of spring trips. 

Figure 15.-Rear view of a modified cultivator especially adapted to the 
high beds desired by sweet potato growers. 
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Harvesting Vines 

Sweet potato vines make good quality livestock feed, and the 
yield per acre is high. However, they are seldom saved for this pur
pose because no harvesting equipment is available. Investigations of 
possible methods of harvesting sweet potato vines were made during 
the 1946 season. Equipment tested included an experimental vine 
harvester previously developed by the U. S. Department of Agricul 
ture, and a new type of cylinder for removing the vines from the beds. 
Results from this work were not conclusive and developments will be 
co!ltinued during the coming season. 

A solution prepared by the Dow Chemical Company for killing 
Irish potato vines prior to harvest was tried on sweet potato vines. 
Various mixtures and rates of applications were used. Although the 
leaves and petioles were very effectively killed, the stems (runners) 
remained quite tough and the job of harvesting was not made ap
preciably easier. It was concluded that the use of a contact herbicide 
as applied in these tests was not practicable. 

Digging 

The primary problem in harvesting sweet potatoes has never been 
solved. That problem is the design of a digger which will separate 
the potatoes from the soil without excessive injury to the potatoes. 
Effective mechanization of harvesting can be accomplished only when 
such a digger is available. 

Several types of digging equipment, both commercial and experi
mental, were used during the 1946 harvest. Irish potato diggers were 
used at different locations, under different soil conditions, and with 
various methods of cutting vines ahead of the digger. Performance 
was extremely variable. \\'here the soil was dry and the fields free 
from weeds, excellent results were obtained, but in most cases the 
conditions were not ideal and the results were unsatisfactory. 

Observations were made on digging with middlebusters and turn
ing plows, and some experimental equipment was tried. A tractor
mounted moldboard plow, all factors considered, appeared to be the 
best and most dependable tool used in digging tablestock sweet pota
toes. However, this does not mean that the moldboard plow was 
considered a satisfactory sweet potato digger. It is hoped that future 
investigations of harvesting equipment may lead to more progress in 
the development of a digger designed to handle sweet potatoes. 
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HOME ECONOMICS 

Studies of Food Acceptance and Attitudes 

(Ada M. Moser) 

Two projects have been under way which will give some informa
tion on (1) the relative acceptability of foods and (2) on ideas and atti
tudes associated with individual foods and with dietary patterns. A 
study of the former is being carried on among men 46 to 58 years of 
age in two sections of the state as part of a national project on regional 
differences in food preferences. The results of this study are not yet 
ready for presentation. The latter study, now nearing completion, 
has used rural elementary school children as subjects and a brief re
port of a portion of the work follows: 

Food Attitude Tests Among Rural Elementary School Children 

In the spring of 1944 a group test was given to rural elementary 
school children in five Piedmont counties and the following spring to 
children in counties of the lower Coastal Plains and the Sandhills. 
Questionnaires were completed by 1404 white and 1198 colored 
children. Almost 96 percent of them were in the fifth, sixth, and 
seventh grades. The modal age for white children was 12 years and 
for colored children 13 years. About 64 percent of them lived on 
farms and the others came from rural nonfarm homes in the open 
counh·y and in villages and small towns. 

The test employed was adapted from "The Anchorage Point of 
Food Habits" prepared by Dr. Kurt Lewin for the National Hesearch 
Council's Committee on Food Habits. Analysis will show what foods 
were thought of as common everyday foods in the community, what 
foods constitute good company meals and poor meals, and who praises 
or scolds one for eating certain foods. The present discussion will 
center about the problem of whose authority is potent in dietary 
questions and the reasons given by the children for approval or dis
approval of certain foods. 

Over 80 percent of the children mentioned the mother as the 
source of both praise and disapproval; 60 percent named the father as 
a source of approval and about 50 percent as a source of disapproval. 
Next in importance were brothers, sisters, and other relatives. Eight 
to 11 percent of the white children and 13 to 18 percent of the colored 
children referred to the teacher's approval of certain foods. Colored 
girls more frequently than any other group mentioned the teacher's 
approval. Doctors or nurses were named more frequently by girls 
than by boys, but comprised only a small proportion of the total. 
Apparently there was little or no relation between the age of the stu
dents and the frequency with which va~;ious sources of praise or blame 
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were. mentioned. Possibly age differences would appear if high school 
students were included. 

Three-fourths of the children named one or more vegetables as 
foods for which approval had been expressed and almost two-thirds 
of them mentioned milk. The vegetable items most often listed as 
inspiring approval were, in descending order of frequ~Q.cy: Carrots, 
cabbage, "vegetables" (kind not specified), beans, turnips and turnip 
greens, potatoes, spinach, tomatoes, and peas. Next to vegetables 
and milk in the frequency with which eating them called forth praise 
were fruits , cereals, meats, bread, and eggs, each of which was listed 
in 20 to 30 percent of the replies. It should not be inferred that 
vegetables and milk were the foods most generally acceptable but 
rather that they most often called for discussion, persuasion, and con
scious acceptance as "good for one". 

The prominent place given carrots was interesting, for it is a 
vegetable which, in the past, has not been very widely grown in South 
Carolina home gardens. However, carrots were widely distributed 
for use in school lunches during recent years and are being grown for 
the market in some parts of the state. Mention of this food through 
all parts of the test suggests that school children are coming to accept 
carrots as suitable for human consumption, but that there is still some 
resistance to the idea. For example, among the Piedmont white farm 
group this vegetable appeared over four times as often in "poor" 
dinners as in "good" or "company" dinners. Spinach is also a relative
ly "new" vegetable among rural people in this state. 

Coffee, tea, and sweets of various kinds were listed most frequent
ly as calling forth disapproval. Coffee, and to a less extent tea, was 
said not to be good for one, especially not for children, because it 
ruins the nerves, stunts growth, makes one weak, etc. Disapproval 
of candy, cake, and other sweets was often linked with the idea that 
"too much" is not good for one. They were designated as "un
healthy", "bad for the teeth", . and dulling to the appetite if eaten be
fore meals. 

Health and welfare considerations were foremost among the rea
sons given for praise or disapproval of eating practices. In general 
the foods which one was praised for eating were thought of as "good 
for you" and foods causing reproach were considered "not good for 
you" or as causing specific harm. 

The influence of recent nub"ition teaching and advertising can be 
seen often in the phraseology employed, especially in the mention of 
vitamin or mineral values as a reason for approval. A number of 
children spok~ of carrots as good for the eyes and milk was often 
said to contain minerals which build good teeth and bones. Traces 
of folk sayings and b"aditions were found in such statements as "apples 



38 SOUTH CAROLINA EXPERIMENT STATION 

keep the doctor away", "too much meat causes high blood", "a bitter 
taste (as in grapefruit) will keep the fever away", "fish and milk will 
make you sick", etc. These ideas about foods do not necessarily de
termine what foods are eaten. The role of custom and settled habit 
comes out in the pattern of meals and in such statements as "we raise 
it", "we have it", "we all like it", which are recognized as indication of 
cultural sanctions of dietary practices. 

Housing Improvements Among Farm Families 
(AdaM. Moser and Eloise Johnson") 

In the spring of 1946 a small study was undertaken of improve
ments which farm owners have made in their housing since January 
1, 1938. Several communities in Cherokee and Williamsburg coun
ties were surveyed, with the help of local people, to locate farm own
ers who had built or remodeled their homes during this period. These 
owners were then asked to describe the improvements and tell how 
the work had been managed. Of the 105 houses about which in
formation was obtained 29 were new buildings, 28 had major struc
tural additions, and 48 had been remodeled without major additions. 

While some of the building and remodeling had been done be
fore the war a surprising amount went on from 1942 to 1946. Much 
of the material and labor was provided by the farm and the family. 
In 39.0 percent of the cases, lumber came wholly or in part from the 
farm and in an additional 8.6 percent it came from local mills and 
from old buildings. Seventy-one percent of the families provided all 
or a large part of the labor needed. Paid help was most often secured 
for special jobs, such as wiring, plumbing, and interior finishing. 

Only 15 percent of the families borrowed money for building 
and remodeling. Many had planned for years to make these changes 
and went ahead when increased incomes made it possible, even though 
difficulties were often encountered during the war years. 

From an intensive study of 13 cases it was evident that one of the 
greatest needs was skilled help in planning. Several families said if 
they were doing it again they would do more planning before starting 
work. Floor plans 'before" and "after" revealed the need for more 
careful study of room relationships and of room size, shape, and open
ings in relation to equipment and furniture. BettP.r storage facilities 
and a more convenient location of the bathroom were also desired and 
needed by many of the families. 

Utilization of Results of Social Research 
(Mary E. Frayser) 

Through organized women's groups efforts have been made to 
bring about utilization of the results of studies relating to home and 

"Formerly Assistant Home Economist. 
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community life as a stimulus to action for the common good. Material by recognized research authorities, papers, digests, and discussion aids have been made available for club use with the hope that social investigation and serious study will increasingly engage the attention 
of the women of the state. 

Aid has been given in organizing three county councils for the coordination of social and civic interests and efforts. 
Special emphasis has been put upon the need for increasing library services in the state. Information has been circulated on the types of state aid available to counties and on the needs for further development, so that all population groups may be adequately served. 
Case studies of community projects, begun several years ago, are being brought up to date by revisits to a number of the counties where successful social enterprises have been developed. 

The Promotion of Social Study 
(Mary E. Frayser) 

The interest of women in economic, social, educational, and governmental conditions is on the increase. For some its ranges from the study of their own communities to acceptance of a measure of responsibility in world affairs. 
Material for club forums on Youth Conservation was prepared and distributed through the agency of a women's organization. It created interest and alarm and led to a request to the Governor of South Carolina for the appointment of a Youth Conservation Committee. Such a committee was named in October 1945. It conceived its first duty to be a survey of various aspects of the problem. Its findings and recommendations have had a part in the movement recently initiated for a state recreation commission. The recreation plan proposed will attempt to meet the needs of all ages, and in the broad concept of the term. Recreation is believed to be largely a local responsibility, but one which should have the help and stimulation of state direction. 
A statewide organization was led to make case studies of returning war service persons. Their names in communities where the organization had local units were secured from the Veteran's Bureau, contact was made with them and for them through the United States Employment Office, through local employers, chambers of commerce, and school officials. The interest shown was appreciated and the contacts sometimes led to placement in employment. The need of guidance and counseling was so apparent that impetus was given to the movement to make this available in the high schools of the state. 
The case histories of returning service women were studied to see whether the veterans had returned to positions as good as those 
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they had left for war -service. Sometimes they had not dope so; this 
was oftene.r true of the women than of the men studied. It led to the 
conClusion that equal pay for comparable work is a matter of simple 
justice - to women because it insures their getting what they are en
titled to for the work they do - to men because it helps sustain their 
wage rates and discourages the employer from hiring women cheaper 
- to everyone because it will increase consumer purchasing power, 
stimulate full employment, and increase the economic security of 
many families. · 

The WOIJ!en's organizations are concerned about the teacher 
shortage and the fact that in the public schools of the state a large 
number of persons with less than the education required for certifica
tion are employed as teachers. Papers citing the facts instanced by 
national and state education agencies have been fairly widely dis · 
b·ibuted for forum and club program use. Forty local clubs reported 
holding forums. A few held four or more during the year under 
review. 

FIELD CROPS AND FERTILIZERS 

Effect of Potassium Fertilization on the Uptake of Cations by the 
Cotton Plant Under Greenhouse Conditions 

(W. H. Garman) 

Cotton of the Cleve-,iVilt variety was grown in the greenhouse in 
eight kilograms of Grady loam soil contained in two-gallon glazed 
pots. The soil was limed uniformly with precipitated calcium car
bonate at the rate of 2500 pounds per acre. Nitrogen and phosphorus 
were added at rates equivalent to 800 pounds per acre of a 9-15-0 
fertilizer with one-third of the nitrogen applied as a side-dressing. 
The nitrogen was derived equally from ammonium sulfate, ammonium 
nib·ate, and urea. Monacalcium phosphate was used to supply the 
phosphorus. Potassium was applied at the following rates: 0, 15, 30, 
60, 90, and 120 pounds of K20 per acre, and to pots fertilized at each 
of these rates sodium was applied in the following amounts: 0, 15, 30, 
and 60 pounds of Na2 0 per acre. Each treatment was carried out in 
triplicate, giving a total of 12 pots of soil for each rate of potassiwn 
fertilization and 18 pots for each rate of sodium fertilization. Both 
sodium and potassium were added as the chloride. Magnesium, boron, 
and manganese were added in ample amounts. The limed soil had a 
pH value of approximately 6.4. 

Cotton was planted December 10 and thinned to one plant per 
pot on January 14. All plants were harvested by pulling on April 7, 
when bolls were formed but not beginning to open. The plants were 
oven-dried, ground, and potassium, sodium, calcium and magnesium 
determined. 
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Figure 16.-The effect of increasing levels of potassium on the uptake of 

sodium by the cotton plant at four different rates of sodium 

fertilization. Results expressed as milliequivalents per 100 

grams of air-dry plant material. 
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Figure 16 shows that the higher the rate of potassium applied the 

less sodium the cotton plant absorbed. It is interesting to note that 

in plants fertilized with potash at the 120-pound rate, the amount of 

sodium was very nearly the same regardless of the amount of sodium 

applied. 
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Figure 17.-The effect of increasing levels of potassium on the uptake of 
pota~sium and sodium by the cotton plant. Results expressed 
as milliequivalents per 100 grams of air-dry plant material. 

Figure 17 shows that the potassium increased in the plant as the 
amount of potassium in the fertilizer increased. The curve for sodium 
in this figure is the average of the four curves in Figure 16 and is 
superimposed on the potassium curve in order to show that as the 
amount of potassium increased in the plant the amount of sodium 
decreased. 

In addition to depressing the uptake of sodium, increasing the 
rate of potassium fertilization also decreased the calcium and mag
nesium content of the cotton plant. The quantity of calicum and 
magnesium in the plants at each rate of potash application is shown 
in Figure 18. It is quite apparent that under these conditions the 
amount of potassium present in the soil had a considerable effect upon 
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decreasing the amount of calcium and magnesium absorbed by the 
cotton plant. 

Decreasing the quantity of calcium in the plant in relation to the 
chemically equivalent quantity of potassium is important from the 
standpoint of high yields. It has been previously pointed out (Cooper 
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calcium and magnesium by the cotton plant. Results ex
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and Garman, Proc. Soil Sci. Soc. of Amer., Vol. 7, 1942) that a high 
ratio of calcium to the sum of potassium plus sodium (on a chemical 
equivalent basis) is correlated with low yields, and that a low ratio 
is accompanied by high yields. Cotton responds to potassium and 
sodium fertilization on well-limed s·oils, or on soils containing ample 
supplies of available calcium. Response to these elements is prob
ably due to the effect which narrowing the (Ca j K + Na) ratio has 
upon certain of the physiological processes in the plant. The 
monovalent ions such as potassium and sodium are more active 
chemically than the divalent ions, calcium and magnesium, and there 
can be little doubt that they play important roles in regulating cer
tain physiological processes. These ions no doubt influence osmotic 
pressure, turgidity, permeability, transpiration, ionic-balance and 
buffer-capacity relationships, and may play a predominant role in 
facilitating the assimilation of carbon dioxide, large quantjties of 
which are necessary for high yields. 

Chemical Studies of Cotton and Kobe Lespedeza Hay Grown on Cecil 
Sandy Loam Soil at Four pH Levels 

(W. H. Garman and W. R. Paden) 

Chemical analyses were made of cotton plants and of Kobe 
lespedeza hay grown at four different pH levels on Cecil sandy loam 
soil. The entire cotton plant (including roots) and the above-ground 
portion only of the lespedeza were analyzed. There were 26 plots at 
each of the four different pH levels. Each plot was fertilized at the 
rate of 40 pounds of Nand 48 pounds of P20 5 per acre. Variable ap
plications of potassium chloride and sodium chloride were made to the 
26 plots within each of the four pH series being studied, namely pH 
5.0, 5.5, 6.0, and 6.5. Identical treatments were included at each pH 
level. Therefore, the average composition of the plants grown at one 
pH level was comparable with that of plants grown at any of the 
other pH levels. The analytical results are for one growing season 
only. Each percentage in Table 10 is the average of the analyses of 
plants grown on 26 plots. 

Table 10.-Percentage of Calcium, Potassium, Magne~ium, and Sodium in Cotton 
Plants and Kobe Lespedeza Hay Grown at Four Different Soil Re
actions." 

Potassium I Sodium I Calcium I Magnesium 
Soil Kobe Kobe Kobe I Kobe pH Cotton [ lespedeza Cotton \ lespedeza Cotton [ le<ped eza Cotton lespedeza 

plant hay plant hay plant hay nl ant hay 

% c;t. I % % I % % % % 
5.0 2.28 1.37 

I 
0.109 0.054 1.85 0.75 0.350 0.168 

5.5 1.91 1.28 0.108 0.067 
I 

1.64 0.79 0.307 0.185 
6.0 1.69 1.33 0.064 0.066 1.63 0.73 0.399 0.165 
6.5 1.55 1.15 I 0.062 0.062 ! 1.53 0.69 0.384 0.156 I 

"Each result is the mean of analyses of samples from 26 plots. 
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Potassium in the cotton plant decreased with increasing soil pH. 
Sodium and calcium likewise decreased with increasing pH, although 
the amount of calcium in the plant did not decrease in proportion to 
the decreases in potassium and sodium. The magnesium uptake 
showed no relationship to soil pH. 

Kobe lespedeza hay was more uniform in mineral composition 
under varying soil acidity conditions than was the cotton plant. 
Sodium, calcium, and magnesium were present in the hay in only 
relatively small quantities, which showed very little variation at the 
different soil pH levels. On the other hand the amount of potassium 
varied but showed no relationship to soil pH as it did in the cotton 
plant. 

Both crops produced higher yields at the higher pH levels. The 
yields of seed cotton produced on these plots have been summarized 
in previous annual reports and so are not included here. Table 11 
gives the yields of lespedeza hay from plots with the four soil re
actions. Each figur~ is the average of 26 plots for the year 1945. This 
table also shows the percentage of protein in the hay and weight of 
protein produced per acre. It is interesting to note that the percent
age of protein in the hay did not increase appreciably with increasing 
pH of the soil. On the other hand the amount of protein produced 
per acre was greater at the higher pH levels than at pH 5.0 due 
largely to the increase in the yield of hay. 

Table ll.-Yields of Kobe Lespedeza Hay, and the Total Weight of Protein Pro
duced per Acre, at Four Different Soil Reactions, Together with the 
Percentage Increases Over the Values Obtained at pH 5.0 Cecil 
Sandy Loam Soil. 

I 
Average 

I 

Average Protein Yields Increase Increase 
Soil 

I 
Per Aere" o/c % 

pH Lbs. % I Lbs./ Acre 

I I I 5.0 i 2875 --- 10.46 300.7 
5.5 I 3425 I 19.1 

I 
11.87 406.5 35.2 

6.0 4227 I 47.0 12.31 520.3 73.0 
6.5 I 4441 54.5 12.27 544.9 I 81.2 

"Mean of 26 plots for the year 1945. 

The amounts of potassium, sodium, calcium, and magnesium re
moved by the lespedeza hay produced on one acre are shown in 
Table 12. In this table the amount of each element is expressed in 
terms of its oxide. The greatest removal of nutrients occurred at the 
two highest pH levels, 6.0 and 6.5. It is shown in Table 10 that the 
composition of the hay did not vary appreciably with the soil pH. 
The increased removal of nub'ients at the higher pH values was there
fore due chiefly to the increased yields obtained. 
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Table 12.-Pounds per Acre of Potassium, Sodium, Calcium, and Magnesium 
(Expressed as Oxides) Removed from the Soil by Kobe Lespedeza Hay 
Grown at Four DiHerent Soil Reactions." Cecil Sandy Loam Soil. 

Soil K 20 Na?O CaO MgO Total Increase 
pH lbs. tbs. lbs. lbs. lbs. % 

5.0 47.3 2.0 30.2 8.0 84.5 
5.5 52.6 3.1 37.9 10.5 104.1 19.0 
6.0 67.5 3.8 43.2 11.6 126.1 44.1 
6.5 61.3 3.8 42.9 11.5 119.5 36.6 

"Results calculated from the yield data and the percentage composition data. 

Table 13.-Average Exchangeable Cations from Six Identically Treated Plots at 
the Four DiHerent pH Levels. 

Exchangeable cations per 100 grams of soil" 

Soil ~lag- Total I I Base pH I Potassium I Sodium I Calcium nesiun1 Bases I Increase Hydrogen Saturation 
111. (' . m.e. n1.e . m.e. m.e. % m.e. % 

I I I I 
5.0 I 0.42 I 0.51 0.53 0.32 1.78 

I 
4.3 I 29.3 

5.5 I 0.67 I 0.47 1.17 0.36 2.67 50.0 3.4 I 44.0 I 

6.0 I 0.67 I 0.48 1.74 0.49 3.38 89.9 2.7 I 55.6 
6.5 I 0.56 I 0.49 2.07 0.63 3.75 I 110.7 2.2 I 63.0 

"Milliequivalents per 100 grams air-dry soil. Exchangeable at pH 7.0 in 
normal ammonium acetate. Each figure represents the average of analyses of soil 
samples from six plots. 

In addition to the chemical studies on cotton and lespedeza, 
studies were also made on soil samples taken from six identically 
treated plots at each pH level. The potassium, sodium, calcium, and 
magnesium (considered to be available for plant growth) were ex
tracted from the soil samples with normal ammonium acetate at pH 
7.0. The results are given in Table 13 and are expressed in terms of 
milliequivalents per 100 grams of air-dry soil. From these data it is 
apparent that the amount of exchangeable potassium and sodium in 
the soil was not influenced appreciably by the existing pH. On the 
other hand the amount of calcim:,n increased markedly with increasing 
pH of the soil, and magnesium increased also, but to a lesser degree. 
Dolomitic limestone was applied to raise the soil pH from its original 
value of 5.8 to values of 6.0 and 6.5. Sulfur was al,)plied to reduce the 
soil reaction to pH 5.5 and 5.0. The hydrogen which resulted from 
this treatment displaced calcium from the exchange complex. This 
is shown by the fact that calcium was very low at pH 5.0 and con
siderably lower at pH 5.5 than at pH 6.0. Magnesium was also dis
placed by hydrogen, but to a relatively smaller extent than the cal
cium. Potassium and sodium were applied annually to these plots, 
and it would not be expected that the amounts of either would be 
greatly different at the various pH levels. 
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Crop Variety Trials 
(W. R. Paden and E. B. Eskew) 

The development of hybrid varieties of corn and new varieties of 
small grain and soybeans creates a demand for information as to their 
value in South Carolina. Accordingly an effort is made each year to 
test as many as possible of the new varieties and strains of crops 
offered for sale in the state. 

Table 14.-Corn Variety Test on Cecil Sandy Loam Soil. Clemson, 1946. 

Variety Source 
I 

Yield in 
Bushels 
per Acre 

I 

Ward 135W -----------------------Montgomery Ward & Co.____ 61.0 
North Carolina 1111 ---------------- N. C. State College_________ 57.0 
North Carolina 26 ------------------ N. C. State College___ ______ 56.2 
Wood's Hybrid Golden Prolific S-210A __ T. W. Wood and Sons_____ _ 55.8 
National 134T ---------------------Reid National Corn Co.______ 55.5 
Green's Hybrid No. 2W ______________ Green Bros. Seed Co._______ 53.9 
Fitzgerald 903Y --------------------A. H. Fitzgerald, Jr._______ _ 53.40 
Wood's Hybrid Red Cob Prolific S-315 __ T. W. Wood and Sons_______ 53.36 
National RM -----------------------Reid National Corn Co._____ 52.6 
Green's Hybrid No. 034 ______________ Green Bros. Seed Co._______ 52.54 
Funk's G-714 ----------------------Funk Bros. Seed Co.________ 52.50 
Kentucky 103 ----------------------University of Kentucky__ ____ 50.3 
Funk's G-717 ----------------------Funk Bros. Seed Co. ________ I 50.24 
Wood's Hybrid White Dent V-120 ______ T. W. Wood and Sons _______ l 50.22 
Funk's G-713 ----------------------Funk Bros. Seed Co.________ 50.0 
Wood's Hybrid Golden Dent V-60A ____ T. W. Wood and Sons_______ 49.8 
Wood's Hybrid Golden Dent V-60 _____ T. W. Wood and Sons___ ____ 49.5 
Wood's Hybrid Golden Prolific S-210 ___ T. W. Wood and Sons_______ 49.24 
National 134TH --------------------Reid National Corn Co._____ 49.22 
Hastings' Yellow Prolific -------------H. G. Hastings Seed Co.____ 49.04 
National RMS ----------------------Reid National Corn Co._ ____ 48.98 
Pfister -----------------------------Pfister Asso. Growers, Inc,_ __ 48.94 
Douthit's Yellow Prolific ------------- J. B. Douthit -------------- 48.8 
Wood's Indian Chief ---------------- T. W. Wood and Sons______ 48.7 
Hastings' White Prolific --------------H. G. Hastings Seed Co,_____ 48.6 
Ward 130 -------------------------Montgomery Ward --------- 48.0 
Wood's Dixie White ----------------- T. W. Wood and Sons_ _____ l 47.9 
Douthit's White Prolific -------------- J. B. Douthit -------------1 47.1 
Wood's Hybrid Yellow Dent V-50 _____ T. W. Wood and Sons -----1 45.7 
Wood's Golden Prolific _______________ T. W. Wood and Sons -----1 45.3 
Hoosier Crost 1005A _________________ Edward J. Funk and Sons_ __ l 44.3 
National 134D ---------------------Reid National Corn Co,_____ 44.0 
Wood's Jarvis Golden Prolific __________ T. W. Wood and Sons ----- ~ 43.0 
Hoosier Crost 1010 __________________ Edward J. Funk and Sons ___ 42.2 
Lohman's Yellow ------------------- S. C. Agri. Exp. Station____ _ 42.1 
·wood's Hybrid White Dent V-125 _____ T. W. Wood and Sons ______ ! 40.7 
Kentucky 203 ----------------------University of Kentucky ______ ! 40.6 
Wood's Hybrid White Prolific S-350 ____ T. W. Wood and Sons ______ l 40.4 
Kentucky 72B ----------------------University of Kentucky ______ ! 39.3 
Kentucky 102 ----------------------University of Kentucky ______ ! 33.2 
Kentucky 69 -----------------------University of Kentucky ______ ! 28.0 

Difference necessary for significance at the 5% level, 6.4 bu.; at the 1% 
level, 8.5 bu. 
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Com 

The corn variety tests were conducted on Cecil sandy loam and 
Congaree silt loam, upland and bottomland soils, respectively. Each 
variety was planted on one-fortieth acre plots, replicated five and six 
times on each of the two soils. Fertilizer at the rate of 400 pounds 
per acre of a 4-10-6 analysis was applied in the row at the time of 
planting which was April 29 and May 28 for the two soils. The corn 
was side-dressed when knee-high with 200 pounds per acre of nitrate 

Table 15.-Com Variety Test on Congaree Silt Loam Soil. Clemson, 1946. 

Variety Source 
I 

Yield in 
Bushels 
per Acre 

Ward 130 -------------------------Montgomery Ward & Co. __ _ 
Green's Hybrid No. 2W ______________ Green Bros. Seed Co. ______ _ 
Green's Hybrid No. 034 ______________ Green Bros. Seed Co. ______ _ 
Fitzgerald 903Y --------------------A. H. Fitzgerald, Jr. _______ _ 
Ward 135W -----------------------Montgomery Ward & Co. __ _ 
Wood's Hybrid Golden Dent V-60 _____ T. W. Wood and Sons _____ _ 
North Carolina llll _________________ N. C. State College ________ _ 
Wood's Hybrid Yellow Dent V-50 _____ T. W. Wood and Sons _____ _ 
Funk's G-714 ----------------------Funk Bros. Seed Co. _______ _ 
Pfister ----------------------------Pfister Assoc. Growers, Inc. __ 
Wood's Hybrid Golden Prolific S-210A __ T. W. Wood and Sons _____ _ 
Wood's Hybrid Red Cob Prolific S-315 __ T. W. Wood and Sons _____ _ 
National134T ---------------------- Reid National Com Co. ____ _ 
National RM -----------------------Reid National Com Co. ____ _ 
Wood's Hybrid White Dent V-120 _____ T. W. Wood and Sons _____ _ 
National 134TH --------------------Reid National Corn Co. ____ _ 
Douthit's White Prolific ------------- J. B. Douthit_ ____________ _ 
Funk's G-717 ----------------------Funk Bros. Seed Co. ______ _ 
National 134D ---------------------Reid National Com Co. ____ _ 
Funk's G-713 ----------------------Funk Bros. Seed Co. ______ _ 
Fitzgerald 915W -------------------A. H. Fitzgerald, Jr._ ______ _ 
National RM3 ---------------------- Reid :\'ational Com Co. ____ _ 
Fitzgerald 916W -------------------A. H. Fitzgerald, Jr._ ______ _ 
Hoosier Crost l005A ----------------Edward J. Funk and Sons_ __ 
North Carolina 26 ------------------- N. C. State College _______ _ 
Wood's Indian Chief ---------------- T. W. Wood and Sons_ ____ _ 
Wood's Hybrid White Dent V-125 _____ T. W. Wood and Sons_ ____ _ 
Wood's Hybrid Golden Prolific S-210 ___ T. W. Wood and Sons------ 1 
Wood's Dixie White _________________ T. W. Wood and Sons ______ l 
Lohman's Yellow ------------------- 3. C. Agri. Exp. Station ____ , 
Wood's Golden Prolific -------------- T. W. Wood and Sons _____ _ 
Hastings' Yellow Prolific -------------H. G. Hastings Seed Co. ___ _ 
Wood's Hybrid Golden Dent V-60A ____ T. W. Wood and Sons------1 
Wood's Jarvis Golden Prolific __________ T. W. Wood and Sons ______ , 
Wood's Hybrid White Prolific S-350 ____ T. \V. Wood and Sons _____ _ 
Hoosier Crost 1010 __________________ Edward J. Funk and Sons __ _ 
Douthit's Yellow ------------------- J. B. DouthiL------------- 1 
Hastings' White Prolific ------------- H. G. Hastings Seed Co·---- 1 
State Hospital ---------------------- S. C. State HospitaL _______ ! 

83.2 
82.8 
81.7 
80.8 
80.0 
77.4 
77.1 
76.1 
75.2 
74.50 
74.48 
74.37 
74.28 
74.22 
74.1 
73.8 
73.0 
72.7 
72.6 
72.5 
72.2 
72.1 
71.9 
71.8 
71.7 
71.6 
71.0 
70.3 
69.6 
66.70 
66.68 
66.63 
66.3 
65.1 
63.9 
63.7 
60.4 
59.5 
53.6 

Difference necessary for significance at the 5'/c level, 6.6 bu.; at the 1% 
level, 8.7 bu. 

; 
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of soda. Forty-one varieties were included in the tests on the ·upland 
and 39 on the bottomland soil. All were hybrids with the exception 
of seven open-pollinated varieties on the upland soil and eight on the 
bottomland. The yields in bushels per acre are given in Tables 14 
and 15. 

The highest yield produced on the upland soil was that of Ward 
135W and on the bottomland that of Ward 130. This was the first time 
these two hybrids were included in the tests. The second highest 
yields were produced by N. C. 1111 and Green's Hybrid 2W for the 
two locations, respectively. It may be noted that the latter variety 
ranked second in 1945 on a similar soil. From these and other tests 
it may be concluded that certain hybrids are definitely superior in 
yield to some of the commonly grown open-pollinated varieties. 

Small Grains 

The small grain variety tests were conducted on Cecil sandy loam 
soil with each variety planted in rod-length rows replicated 10 times. 
Fertilizer was applied with a grain drill at the rate of 400 pounds per 
acre of 4-10-6 before planting. The grain was seeded October 20 and 
top-dressed with 100 pounds per acre of nitrate of soda during the first 
half of March. At the time of harvest the grain from each row was 
cut with a hand sickle, bound into a separate bundle, tagged and 
properly labelled for threshing. A partial view of the nursery is given 
in Figure 19. 

Figure 19.-View of Small Grain Nursery. 

Oats. - Thirty-six varieties and varietal strains of oats were in
cluded in the test. The yields are given in Table 16. The highest 
yield, 96.3 bushels per acre, was produced by Coker's Stanton Strain 3 
which is a reselection from Strain 2. This was followed by Letoria 
with a yield of 94.0 bushels. 
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DeSoto, Lega, Letoria, and Stanton are among the new common 
winter oat varieties and represent a new type somewhat intermediate 
between common and red oats. They were originated from a cross 
between Lee and Victoria. The Coker's "45" lines are breeding se
lections and are not yet available to growers. Fulgrain and Victor
grain are red oat varieties resistant to most races of crown rust and 
smut and were developed from a cross between Victoria and the 
original Fulgrain oats. They are productive, considering their earli
ness, and are well suited for combine harvesting. The Forkedeer and 
Fulwin varieties are red oats but are not disease-resistant, although 
they are very winter-hardy. They mature too late to be of much -

Table 16.-0ats Variety Test. Clemson, 1946. 

Variety Source 

Coker's Stanton Strain 3 ______________ Coker's Pedigreed Seed Co, __ 
Letoria ---------------------------- N. C. State College ________ _ 
Marett's Pedigreed Carolina Red Strain 1 Marett's Farm and Seed Co. __ 
Coker's 45-67 ----------------------Coker's Pedigreed Seed Co. __ 
Coker's Stanton Strain 4 ______________ Coker's Pedigreed Seed Co. __ 
Marett's DeSoto --------------------Marett's Farm and Seed Co. __ 
Coker's 45-68 ----------------------Coker's Pedigreed Seed Co. __ 
Coker's 45-547 ---------------------Coker's Pedigreed Seed Co. __ 
Marett's M725-8-1 ------------------Marett's Farm and Seed Co. __ 
Wood's Fulwin No. 310 ______________ T. W. Wood and Sons _____ _ 
Coker's Victorgrain Strain 5 ___________ Coker's Pedigreed Seed Co. __ 
Coker's Victorgrain Strain 6----------- Coker's Pedigreed Seed Co. __ 
Coker's 45-43 ----------------------Coker's Pedigreed Seed Co. __ 
Coker's Victorgrain 45-6 _____ ...; ________ Coker's Pedigreed Seed Co. __ 
Coker's Victorgrain 45-lQ _____________ Coker's Pedigreed Seed Co. __ 
Coker's Victorgrain 45-5 ______________ Coker's Pedigreed Seed Co. __ 
Coker's Fulgrain Strain 7------------- Coker's Pedigreed Seed Co. __ 
Lega -----------------------------Georgia Experiment Station __ 
Coker's Fulgrain Strain 8____________ Coker's Pedigreed Seed Co. __ 
Coker's 45-69 ----------------------Coker's Pedigreed Seed Co. __ 
Coker's Victorgrain 45-16 _____________ Coker's Pedigreed Seed Co. __ 
Leroy -----------------------------Georgia Experiment Station __ 
Coker's Victorgrain 45-12------------- Coker's Pedigreed Seed Co. __ 
Marett's Fulghum Strain 2 ____________ Marett's Farm and Seed Co. __ 
Coker's Victorgrain 45-3 ______________ Coker's Pedigreed Seed Co. __ 
Marett's Winter Resistant 724 _________ Marett's Farm and Seed Co. __ 
Wood's Improved Lee Cold Proof_ _____ T. W. Wood and Sons _____ _ 
Lemont --------------------------- .\J . C. State College ________ _ 
Coker's Fulgrain 45-18901 ----------- ::::oker's Pedigreed Seed Co, __ 
Coker's Fulgrain 45-267 ------------- Coker's Pedigreed Seed Co. __ 
Marett's Ped. Winter Resist. St. 28-32-12 Marett's Farm and Seed Co. __ 
Marett's Winter Resistant Strain 5 _____ Marett's Farm and Seed Co. __ 

I 
Yield in 
Bushels 
per Acre 

Fulwin ----------------------------University of Tennessee _____ J 

96.3 
94.0 
88.2 
87.1 
86.3 
85.9 
84.4 
84.3 
80.9 
77.7 
77.2 
76.8 
76.2 
76.1 
75.1 
75.0 
74.8 
74.4 
73.8 
73.3 
71.3 
69.9 
69.8 
69.6 
68.6 
68.2 
65.9 
65.5 
63.6 
60.0 
57.0 
54.0 
46.8 
39.2 
31.6 
64.6 

Wood's Pedigreed Winter Turf_ _______ T. W. Wood and Sons ______ ! 
Forkedeer -------------------------University of Tennessee ____ _ 
Clemson Fulghum (check) ------------ S. C. Experiment Station ___ _ 

Difference necessary for significance at the 5% level, 9.6 bu.; at the 1% 
level, 12.6 bu. 

- ~ . 
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'alue in South Carolina with the possible exception of the mountain 
area. The Fulghum varieties belong to the old type of red oats. 

Barley. - The yields from 17 varieties and varietal strains of 
barley are given in Table 17. The highest yield (56.3 bushels per 
acre) was produced by Marett's Pedigreed Calhoun Strain 1 and the 
next highest was by Marett's Sunrise Strain 2 which produced 55.8 
bushels. Calhoun barley was released by Marett's Seed Company in 
1945. The Sunrise variety is also of rather recent origin, having been 
released by the North Carolina Experiment Station in 1942. Wong 
is a hybrid barley produced in China. It was released in 1941 but is 
grown mostly in certain northern states. These data indicate that the 
newer varieties and strains produce higher yields than the older awn
less and hooded varieties. 

Table 17.-Barley Variety Test. Clemson, 1946. 

Variety Source 

Marett's Pedigreed Calhoun Strain !_ __ Marett's Farm and Seed Co. __ 
Marett's Sunrise Strain 2------------- Marett's Farm and Seed Co. __ Jackson No. !_ ______________________ University of Tennessee ____ _ 
N. C. State Sunrise __________________ N. C. State College ________ _ 
Wood's Wong ---------------------- T. W. Wood and Sons ______ _ 
Wood's Sunrise --------------------- T. W. Wood and Sons ______ _ Marett's Pedigreed Sunrise St. 58-96-18_ Marett's Farm and Seed Co. __ Tennessee No. 52 ___________________ University of Tennessee ____ _ 
Marett's M109-31 -------------------Marett's Farm and Seed Co. __ 
Marett's M109-10 -------------------Marett's Farm and Seed Co. __ Marett's Pedigreed Hooded Strain 5 ____ Marett's Farm and Seed Co. __ 
Wood's Beardless ------------------- T. W. Wood and Sons _____ _ Marett's Sunrise Strain 58-22-3 ________ Marett's Farm and Seed Co. __ 
Clemson Awnless ------------------- S. C. Experiment Station ___ _ 
Clemson Hooded ------------------- S. C. Experiment Station ___ _ 

I 
Yield in 
Bushels 
per Acre 

Marett's Pedigreed Awnless Strain 5-24_ Marett's Farm and Seed Co·--j Marett's Pedigreed Awnless Strain 3 ____ Marett's Farm and Seed Co. __ 

56.3 
55.8 
53.2 
51.2 
50.6 
49.3 
48.2 
45.3 
44.6 
42.3 
37.1 
36.1 
35.2 
31.4 
29.2 
27.4 
25.8 

Difference necessary for significance at the 5% level, 6.3 bu.; at the 1% level, 8.3 bu. 

Wheat. - The yields from 28 varieties and varietal straips of 
wheat included in the test are given in Table 18. Coker's Hybrid 
45-21 produced the highest yield, 36.1 bushels per acre, followed by 
Marett's M-777, with 34.7 bushels. Marett's Pedigreed Sanett Strain 
2 produced 32.6 bushels and the yield from Coker's Hardired Strain 6 
was 30.8 bushels. 

Soybeans. - The cooperative regional soybean variety test was 
conducted at Clemson again last year. Ten varieties were included 
in the test. Plantings were made on Cecil sandy loam soil June 7 
and July 5, and on Congaree silt loam June ll. The yields in bushels 
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Table 18.-Wheat Variety Test, Clemson, 1946. 

Variety Source 

Coker's Hybrid 45-2L _______________ =:oker's Pedigreed Seed Co. __ 

Marett's M-777 ---------------------Marett's Farm and Seed Co. __ 
Coker's Hybrid 45-24 ________________ Coker's Pedigreed Seed Co. __ 

Marett's Pedigreed Sanett Strain 2----- Marett's Farm and Seed Co. __ 

Coker's Hardired Strain 6------------- Coker's Pedigreed Seed Co. __ 

Wood's Carala --------------------- T. W. Wood and Sons ______ _ 
Coker's Hardired Strain 5 _____________ Coker's Pedigreed Seed Co. __ 

Sanford ---------------------------Georgia Experiment Station __ 
N. C. State Carala ___________________ N. C. State College ________ _ 

Coker's Redhart Strain 5 _____________ Coker's Pedigreed Seed Co. __ 

Wood's Hardired ------------------- T. W. Wood and Sons _____ _ 

Coker's Hybrid 45-20 ---------------Coker's Pedigreed Seed Co. __ 
Coker's Hardired 45-904 _____________ Coker's Pedigreed Seed Co. __ 

Coker's Redhart 45-457-------------- Coker's Pedigreed Seed Co. __ 
Georg}a Station H-1050 ______________ Georg}a Exi_Jeriment Station __ 

Coker s Redhart 45-3 ________________ Coker s Pedigreed Seed Co. __ 

Wood's Redhart No. 2--------------- T. W. Wood and Sons ______ _ 
Tennessee No. 612 __________________ University of Tennessee ____ _ 

Marett's Pedigreed Sanett Strain 41-950_ Marett's Farm and Seed Co. __ 

Marett's Pedigreed Sanett Strain !_ ____ Marett's Farm and Seed Co. __ 

Marett's M-754 --------------------Marett's Farm and Seed Co. __ 

Tennessee No. 2-------------------- University of Tennessee ____ _ 
Wood's V. P. !. _____________________ T. W. Wood and Sons _____ _ 

Marett's Pedigreed Sanett Strain 41-12-24 Marett's Farm and Seed Co. __ 

Wood's Forward -------------------- T. W. Wood and Sons _____ _ 
Wood's Leaps Prolific ________________ T. W. Wood and Sons _____ _ 

Marett's M-753 ---------------------Marett's Farm and Seed Co. __ 
Boggs Purple Straw (check) ___________ S. C. Experiment Station ___ _ 

I 
Yield in 
Bushels 
per Acre 

I 

36.1 
34.7 
33.4 
32.6 
30.8 
30.7 
30.4 
30.0 
29.8 
29.7 
28.8 
27.89 
27.86 
27.72 
27.72 
27.70 
26.1 
25.2 
25.0 
23.4 
23.04 
23.00 
22.3 
22.2 
21.6 
21.2 
17.0 
25.2 

Difference necessary for significance at the 5% level, 3.5 bu.; at the 1% 

level, 4.6 bu. 

per acre are given in Table 19. The average yield of all varieties on 

Cecil sandy loam for the early planting was 17.3 bushels as compared 

with an average of 13.0 bushels for the late planting. Volstate showed 

the least difference in yield due to the time of planting and N44-92 

showed the greatest difference. The variety, CNS, contained the 

highest percentage of protein and Roanoke the highest percentage of 

oil. The former is a selection out of the old Clemson variety made by 

the late J. E. Wannamaker of St. Matthews and shatters much less 

than Clemson or the Ogden variety mentioned below. 

Roanoke was selected in North Carolina and is a new bean which 

is high in oil and possesses high resistance to shattering. The average 

percentages of protein and oil were slightly higher in the beans from 

the early plantings. Wood's Yellow produced the highest yield on 

the Congaree silt loam which is a fertile bottomland soil. 

Ogden has proved to be the most productive midseason bean in 
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various tests over the South. It is an erect, bushy-type bean and has 
a high percentage of oil. Its chief fault is that under very dry condi
tions it shatters shortly after maturity, particularly on light-textured 
infertile soils. However, if combined promptly, this shattering may 
be avoided. 

The Palmetto has the desirable characteristics of a forage-type 
soybean and produces a low yield of beans. 

Variety 

Table 19.-Soybean Variety Test. Clemson, 1946. 

Cecil Sandy Loam Soil 
Congaree 
Silt L oam 

Soil 

I I 
Planted 

Planted June 7 Planted lt•ly 5 June 11 
Yi o!d Yield Yield 

per Acre, I Protein Oil per Acre, I Protein I Oil per Acre, 
Bushels % % Bushels % % Bushels 

N44-92 ------ 20.6 41.4 22.2 12.8 39.7 21.5 38.8 I I I Wood's Yellow-! 19.9 41.9 20.7 10.7 42.4 20.2 40.2 
Roanoke -----1 19.5 40.0 23.2 I 14.4 39.9 22.4 38.7 
Volstate ______ 19.2 39.9 23.0 I 17.6 40.4 21.3 34.0 
Ogden -------1 17.7 40.2 22.3 14.1 40.4 19.9 38.5 
N44-774 -----1 17.6 41.7 20.9 13.2 40.6 20.7 32.6 
N42-26 ------1 17.0 41.7 22.0 I 14.5 42.6 18.2 31.7 
Red Tanner ---1 14.8 43.0 19.3 . 12.1 40.1 19.7 26.2 
CNS ---------1 14.3 45.1 19.3 I 10.3 I 44.1 17.9 25.4 
Palmetto -----1 12.8 44.5 19.1 10.1 42.8 18.0 28.4 
Average ------1 i7.3 41.9 I 21.2 I 13.0 I 41.3 I 20.0 I 33.5 
Difference (5%) I 3.5 I 3.1 I 2.3 
necessary for 
significance i 
(1%) --- -----1 4.6 I I I 4.0 

PLANT PHYSIOLOGY AND PLANT DISEASES 

Pathogenicity Tests of Wilt Fusaria on Various Hosts . 
(G. M. Armstrong, J. K. Armstrong", and C. C. Bennett) 

3.0 

"'· In the 58th Annual Report of this station, it was shown in both 

~-

~ 

greenhouse and field experiments that either cotton or sweet potatoes 
can harbor the Fusarium-wilt fungus of the other host without show
ing any symptoms of wilt. It is known that these Fusaria can survive 
in the soil as saprophytes for long periods without their respective 
susceptible hosts, and the results indicate that they can also survive to 
some extent in another plant. These studies were extended to show 
that the sweet potato-wilt Fusarium also enters the roots and stems 
of okra, sage, soybean, tomato, and the weeds, Cassia and Mexican 
clover. The sweet potato Fusarium was recovered from the bark and 

"Agent, U. S. Deparhnent of Agriculture. 
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wood of the basal inch of the stem of cotton plants 8 weeks after 
inoculation, but it was not recovered from the 12th inch of the stem 
or higher, thus indicating that penetration up the stem did not pro
ceed as far as the cotton-wilt Fusarium. In other experiments, tobacco
wilt Fusaria were reisolated from inoculated Cassia or coffeeweed, 
cotton, okra, sage, cowpea, soybean, and Mexican clover. The tomato
wilt Fusarium was also reisolated from inoculated sweet potatoes. A 
manuscript giving the details of the above experiments has been pre
pared for publication. 

Several hundred new isolates of wilt Fusaria have been made 
from collections of cotton, cowpeas, soybeans, sweet potatoes, tobacco, 
and a few weeds. Many of these were obtained late in the season 
and therefore have not been tested, but there are indications from 
limited experiments that some new host combinations have been 
found. 

It has not been conclusively established that distinct biological 
races of the cotton-wilt fungus exist, but some workers believe that 
among wilt-resistant varieties some may be resistant to one isolate but 
susceptible to another. Some of the collections of Fusaria mentioned 
above were made with the hope that more information can be ob
tained about possible biological races of the cotton-wilt Fusarium. 
Previous reports have mentioned that both cotton and Cassia were 
subject to wilt caused by the same Fusarium. However, a recent 
isolate from Cassia caused no external wilt symptoms of cotton but 
killed Cassia more quickly than other isolates which have been tested. 

Preliminary experiments suggest that some of the Fusaria which 
cause wilt of more than one species of plants lose pathogenicity for 
one host more rapidly than for another. A part of the large collection 
of isolates secured in 1946 will be used to gain more information on 
this point. 

Fusarium wilt of the Mimosa tree (Albizzia julibrissen Durey) 
has spread throughout the state rather rapidly during: the past 10 
years. With the discovery that certain Fusaria formerly thought to 
be confined to one host species would cause wilt of several, inocula
tions experiments were performed on a limited number of species of 
plants to ascertain if this was the case with the Mimos_a-wilt Fusarium. 
The results indicate that this fungus is specific for Mimosa. A short 
manuscript on this phase of the work will be submitted for publica
tion in the near future. 

. .Cowpea Wilt 

Plots at Clemson on which cowpeas were grown by the Depart
ment of Entomology for ctirculio studies (See Cowpea Curculio, D. 
Dunavan, p. 69) proved to be heavily infested with the cowpea-wilt 
iungus. About 40 varieties were planted, some only in short rows, 
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while others were in replicated plots. Due to irregularities, no exact 
rating of the varieties as to wilt resistance was possible, but the sus
ceptibility of some was so striking that it seems desirable to list them. 
The root-knot nematode was also present in the soil. The varieties 
susceptible to wilt showed from 98 to 100 percent infection with most 
of the plants practically dead. They were the following: Groit, Hono
lulu, Dixie Queen, Early Era, Thin-shelled Purple Hull, Improved 
Bush Conch, Sumpt~ous, and Chinese Red. 

Cotton Seedling Diseases 
(C. H. Arndt) 

Cotton Seed Drying. - In seasons of frequent rainfall during the 
cotton picking season it is occasionally difficult to obtain planting seed 
of high viability, because of the infection of the seeds by fungi. Such 
internal infection may occur in the field when the drying of the seed 
cotton is delayed and also when seed cotton or seed of high moisture 
content cannot be dried immediately after picking. Loss of viability 
may also take place through chemical changes if heating of the moist 
seed occurs. Such losses in many instances could be eliminated by an 
efficient means of drying cotton seed after ginning. A rapid means of 
drying the seed is likely to become increasingly necessary with thP 
wider use of mechanical pickers, since the lint may become dry 
enough for picking before the moisture content of the seed has been 
reduced sufficiently for safe storage. 

Studies made about 10 years ago indicated that the highest 
temperature that could be used with seed of high moisture content 
(above 15 percent) was about 122°F. It was also found that the safe 
temperature became higher as the moisture content of the seed de
creased. Thus, a temperature of 158°F. could be used when the 
moisture content was reduced to 10 percent. 

In order to obtain more data on the effect of drying seed at 
122°F. , portions of three lots of cotton that were grown in Anderson 
county were dried in an electric oven without forced air circulation. 
As indicated in Table 20, from 2 to 3 hours were required to dry the 
seed to 10 percent moisture which is considered the highest safe 
moisture content for bulk seed storage. Drying markedly increased 
the germination of the "A" and "B" lots but had relatively little effect 
on the other lot. Similar effects of drying freshly harvested cotton 
seed has been noted previously. 

Since it is well known that the rate of drying can be greatly ac
celerated with forced air circulation, an attempt was made to ascer
tain the shortest time in which cotton seed of high moisture content 
could be dried without loss of viability. Since there was no con
venient means of ventilating the seed in the electric oven. in this study 
the seed were dried in a sieve over which air was blown with a venti-
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Table 20.-Moisture Content for Different Length of Time and Germination of 
Cotton Seed When Dried at 122oF. 

Lot A Lot B Lot C 
Time 

I I I 
Hours ~1oisture Germi- :\roisture Germi- Moisture Germi-

Content nation Content nation Content nation 

I ! 

I 
I I 

0 

I 
15.6 

I 
42 17.9 68 I 16.4 I 78 

1 12.2 62 14.2 74 13.4 I 82 
2 10.00 60 12.1 74 ll.5 I 82 
3 I 9.06 I 58 I 10.2 76 10.3 I 82 
4 7.11 I 65 10.0 79 8.6 80 
5 6.82 65 I 

__ 6_.:__6_.7_5_-'----_71!._ _I_ 

lating fan while 4 reflector-type, infra-red lamps, held 16" above the 
seed, were used as the heat source. One of the lamps was at the 
center of a 24" circle, while the others were equally spaced on the 
24" circle. By this means the seed of Lot A of Table 20 was dried 
from 15.6 percent to 9.8 percent moisture in 20 minutes. After drying 
the germination was 62 percent. Other trials with other seed and 
other intensities or irradiation indicated that 20 minutes was about 
the shortest time in which seed of this moisture content could be dried 
by this apparatus without loss of viability. In order to avoid injury to 
the seed, when no air circulation was used, it was necessary to reduce 
the intensity of irradiation sufficiently to double the time required for 
a similar moisture loss. These data indicate that it is possible to dry 
cotton seed of high moisture content to 10 percent moisture content 
in about 20 minutes when the rate of air circulation is adequate to 
prevent the internal temperature of the seed rising above 122°F. until 
the moisture content of the seed has been lowered. 

It will be p ossible, however, to use air temperatures somewhat 
above 122°F. even in the initial stages of drying if the cooling effect 
of the evaporation of the moisture is sufficient to prevent the tempera
ture of the seed rising above 122°F. Additional experimentation will 
be necessary before definite recommendations can be made concern
ing the proper rate of air movement at a given air temperature. 

Forest Research 
(N. B. Goebel) 

One of the major objectives in the development of the govern
ment-owned land-use area administered by Clemson College includes 
the establishment of an experimental forest for research in the prob
lems of timber growing as well as research in the allied sciences basic 
thereto. 

Forests are without question one of South Carolina's most im
portant renewable natural resources, and they form an integral part 
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of the social and economic structure of the state. Since the farm 

forestry units include most of the timber-producing areas, this forest 

resource should be an asset of primary importance to the forest 
farmer. 

In recognizing the potentialities of this growing agricultural en

terprise as well as its problems, this station is developing a forest re

search program f.or working out a practical solution of the problems 

of restoring and building up this forest wealth. 

An extensive reforestation program has been in progress, and to 

date approximately 5000 acres of pine plantations now 8-12 years old 

have been established on land that was submarginal for agricultural 

purposes. In addition to the rehabilitation of these areas, provisions 

were made for present and future studies by introducing a number 

of variations in some of the plantings. By varying the spacing be

tween trees in the plantation and with different species in alternating 

rows, the foundation was laid for research into the problems of 

species relationship, growth, and yields. A number of projects and 

permanent sample plots have been established, and studies are no\\ 

being conducted on these problems. 
Further expansion of the research program will include addi

tional projects on the silvicultural and management problems of the 

mixed pine-hardwood forest type common to this section. Hardwood 

invasion in pine stands, conversion of low-grade hardwood stands to 

more desirable hardwood species, possibilities of developing wood

using industries as an outlet for little used local species, adaptation of 

new and improved mechanical equipment in timber harvesting, and 

standing improvement work are problems in which future studies will 

be made. Studies will continue on the growth and development of 

introduced species such as slash pine, longleaf pine, cork oak, and 

blight-resistant chestnut. 

Control of the Root-Knot Nematode by Soil Fumigation 

(G. M. Armstrong) 

In 1944 and 1945, soil fumigation tests for the control of the root

knot nematode were made at Clemson. The first tests were made pri

marily with D-D, a new soil fumigant, in which it was injected into 

the soil at different spacings within the row and between rows at two 

dosages. The results indicated that treatment only in the row where 

tomatoes were set was the most economical and there were indications 

that a smaller dosage than any used might be successful. The tests 

of the second year showed that the smaller dosages were not satis
factory. 

In the first two experiments the D-D was injected into the soil 

to a depth of about 7 inches with a mechanical injector. Since the 

injection points were not more than 18 inches apart, considerable time 
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was required for the application. This is not a serious difficulty when 
treating plantbeds or small gardens, but a faster method of applica
tion is needed; therefore, a drip method was planned for 1946. Ran
domized plots 6 by 9 feet were used in 1946, as in previous years, 12 
plots being devoted to each treatment. Furrows were opened to a 
depth of about 7 inches and the D-D was allowed to drip into them 
at two rates of application: 10 ml. and 15 ml. every 18 inches. A bed 
was then thrown over the h·eated furrows and 3 weeks later, healthy 
tomato plants were set in both treated and untreated, or check, plots. 
The D-D was applied on May 1 when the soil was more moist than 
might be considered ideal, and there were several showers in the 
interval before setting the plants on May 22, which prevented the 
escape of the fumes from the soil. As a consequence, the odor of the 
D-D was very evident when digging holes and setting plants. On 
June 1, the plants on treated plots could easily be differentiated from 
those on check plots because of a slight yellow color. Nitrate of soda 
at the rate of 100 lbs. per acre was applied to all the plants during the 
morning of June 1, and a good rain fell from 2:30 to 3 p.m. By 6 p. m. , 
June 2, no color difference between plants was evident and thereafter 
no external symptoms of any disturbance in growth were evident 
which might be ascribed to the effects of the fumigant. 

Table 21.-Yield of Tomatoes on Soil Treated with D -D for the Control of the 
Root-Knot Nematode. 

I 

256.4 lbs. 384.6 lbs. 
per acre per acre Check 

Rate of application 10 ml. per 15 ml. per (No 
18 inches 18 inches treatment) 

Total Yield, Pounds I 
(12 plots per treatment)--- 1 367.5 368.3 246.3 

A simple drip-applicator was made from an old Planet-Jr. 
planter by attaching a gallon can equipped with a tube and valve. 
It proved surprisingly easy to adjust the rate of flow to the proper 
dosage as the planter was drawn at a steady pace over test rows ad
joining the plots. Tractor-drawn machines equipped with metering 
devices are now available for treatment of large acreages. 

As shown in Table 21, the check plots gave a yield of 246.3 lbs. 
of tomatoes as compared with 367.5 lbs. from the plots treated with 
256 lbs. of D-D per acre, which is 1.5 times the yield from untreated 
plots. In the experiment of 1944, where the same amount of D-D per 
acre was applied by injection into holes 18 inches apart in the row, 
the yield was 2.3 times that of the check. It is doubtful if the smaller 
difference in yields in 1946, than in 1944, can be ascribed to . the drip 
method of application since the early blight leaf disease was more 
severe in 1946. In spite of one application of a Bordeaux mixture 
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spray and several applications of a fixed copper dust at 10-day intervals 
thereafter, the leaf diseases were not satisfactorily controlled. Nearly 
every plant in the untreated plots was dead by late August but with 
few exceptions; there were no dead plants in the treated plots in late 
October. The defoliation was so serious, however, that the extended 
life of the plants on treated plots due to nematode control was not 
reflected in comparable increases in yield. There were no appreciable 
differences in yield from the two rates of application, and the lower 
rate of 256 lbs. per acre is therefore recommended. 

The Piedmont soil used in these tests was a dark brown loam 
which appeared somewhat "heavier" than the sandy loams of the 
Coastal Plains. Tests of D-D by other workers have been made in 
the Coastal Plains while the work has been in progress at Clemson. 
Limited information about the results of other investigators has given 
the impression that about 200 lbs. per acre of D-D seems best. 
Whether the heavier soils will require slightly more of the fumigant 
or whether the soil at Clemson has an unusually high nematode in
festation are points that need clarification. 

Mineral Nutrition and Wilt Resistance in Cotton 
(W. B. Albert and G. M. Armstrong) 

Culture Solution Experiments. - Two series of cotton plants of 
the wilt-susceptible variety, Rowden, were grown in culture solutions 
in the greenhouse with varying proportions of nitrogen derived from 
calcium nitrate and ammonium sulphate. The solutions used had 
ratios of nitrate to ammonium ions of 1:0, 16:1, 8:1, 4:1, 2:1, and 1:1 
respectively. The initial pH of the solutions varied from 6.6 to 6.8 
and their concentrations of mineral ions, except for sulphates, were 
identical. The wilt resistance of plants grown in these solutions was 
studied in relation to the percentages of plants infected and wilt 
severity following inoculation. 

The results in general were similar to those previously reported 
for a single series. At the time of blooming, 38 and 39 days after 
inoculation, the plants grown in 1:0, 16:1, and 8:1 solutions had less 
severe wilt and a significantly lower percentage of wilt mortality 
than those grown in 4:1, 2:1, and 1:1 solutions. Except for some 
minor discrepancies, the data showed that the hi~her proportions of 
nitrate nitrogen produced the most favorable results. 

Sand Culture Experiment. - The cotton variety, Rowden, was 
used in this experiment which was designed to determine whether 
the source of nitrogen used in the solutions for irrigating the sand 
pots affected wilt resistance and severity comparable to that pre
viously observed in culture solution experiments. 

Solutions were used at a pH of 5.0 and 6.6 in which the nitrogen 
was derived from calcium nitrate, ammonium nitrate, and ammonium 
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sulphate. The mineral nutrients of each solution, except for sulphate 
ions, were identical. 

The infection of plants following inoculation was high as com
pared to results previously reported, being 94 percent. 

The data were not in complete agreement with those previously 
reported for culture solution experiments in which comparable nutri
ent solutions were used. The plants in this experiment supplied with 
solution at a pH of 6.6, in which the nib·ogen was derived from calcium 
nitrate, showed no increase in wilt resistance over those supplied with 
a comparable solution at a pH of 5.0. In the culture solution studies 
on the other hand a pH of 6.6 or more was a critical factor in increas
ing wilt resistance. 

Although differences in wilt resistance of plants grown in solu
tions of the three nitrogenous salts used in this experiment were 
generally comparable to those observed in plants grown in culture 
solutions in previous years, the differences were not large enough to 
be statistically significant except in a few instances. 

The lack of the same degree of response to wilt infection in 
plants grown in sand cultures, as compared with that of plants grown 
in solution culture.s, may be due to the uncertainty of control of some 
factors as pH, for example, in sand cultures. 

Internal Breakdown in Sweet Potatoes 
(W. B. Albert, C. J. Nusbaum, and G. H. Dunkelberg) 

During the past year studies have been made on the development 
of internal breakdown in sweet potatoes, as related to the exposure of 
stored potatoes for varying periods of time to a range of selected 
temperatures. 

Comparable lots of Porto Rico cured and uncured potatoes that 
had been in storage 4 to 8 weeks were exposed to temperatures of 
75, 70, 65, 45, 40, 36, and 32 degrees Fahrenheit for periods of time 
varying from 12 hours to 21 days, after which they were replaced in 
storage at 50 to 60°F. 

Four to six weeks after the exposures, lots of 10 potatoes from 
each sample were examined for internal breakdown and other visible 
external and internal damage. A similar examination of another lot 
of 10 potatoes from each sample was made 12-14 weeks after exposure 
and a third lot of 10 potatoes was bedded in the usual manner for ob
servations on production of sprouts suitable for field planting. 

The following general results were obtained. 
1. Potatoes examined 4-6 weeks after exposures of 15 to 21 days 

at 45°F. showed early. stages of internal breakdown as shown in 
Figure 20. Potatoes exposed for shorter periods of time to tempera
tures as low as 32 and 36 degrees F. had not yet developed internal 
breakdown. 
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20.-Potato cross sections showing initial stages of internal break
down. Normal potato section on left. The center and right 
sections show cured and uncured potatoes, respectively, 4-6 
weeks after exposure to a temperature of 45•F. for 21 days. 

61 

2. Figure 21 shows internal breakdown in samples A49, A47, and 
A46, respectively, examined 12-14 weeks after exposures of three days 
to temperatures of 32, 40, and 45 degrees F. 

Figure 21.-Internal breakdown in potatoes 12-14 weeks after exposures 
of 3 days at different temperatures. Samples exposed to 
temperatures as follows: A49, 32•F; A47, 40•F; A46, 
45•F. 
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3. A short exposure of 12 hours to a temperature of 32°F. re
sulted in severe internal breakdown 12-14 weeks later as shown in 
sample A70, Figure 22. A6, Figure 22, shows damage from 21 days of 
exposure at 36°F., and A3 shows an undamaged potato following ex-
posure of 21 days at 65°F. · 

4. Both cured and uncured potatoes developed internal break
down, as shown in Figure 20, but the external and internal deteriora
tion of uncured potatoes was greater. 

5. Internal breakdown did not develop in the potatoes exposed 
to temperatures of 65, 70, and 75 degrees F. 

6. A significantly greater number of sprouts, and a sig!illicantly 
higher green weight of sprouts was produced by the cured potatoes 
than by the uncured potatoes when bedded. 

7. There was a reduction in the number of sprouts from potatoes 
exposed to temperatures of 32°F. for more than .3 days and of 36°F. 
for more than 9 days. Exposures of 21 days at temperatures of 40°F. 
to 75°F. did not appreciably reduce the number of sprouts. 

8. Potatoes the marketability of which was damaged by internal 
breakdown were of value for propagation purposes.'-

Figure 2·2.-lnternal breakdown in potatoes 12-14 weeks after exposures 
to different temperatures as follows: A70, 12 hours at 32°F.; 
A6, 21 days at 36°F.; and AS (undamaged), 21 days at 65°F, 
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Plant Disease Survey 

(G. M. Armstrong) 
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Since the termination of the emergency plant disease prevention 
project on July 1, 1945, the collection of data on disease prevalence in 
South Carolina has been carried on by members of the station staff at 
Clemson, at the branch experiment stations, and also by the extension 
entomologist and pathologist. The most striking general outbreak of 
a disease in 1946 was the late blight of tomatoes which occurred on 
plants throughout the state. The fungus causing late blight has been 
found sporadically on Irish potatoes for many years, but this was the 
first time it had been found generally on tomatoes. The serious losses 
from this disease are indicated in Table 22. The information was ob
tained by W. M. Epps, associate plant pathologist of the Truck Station, 
in cooperation with the county agents. 

Table 22.-Tomato Late Blight in South Carolina, 1946. 

County 

Beaufort ------------------1 Charleston ----------------
Colleton ------------------~ 
Dillon --------------------
Orangeburg ---------------

Total 
Acres 

1500 
200 

1500 
575 

4000 

Acres 
Dusted 

700 
100 
50 

0 
200 

Percent 
Loss 

55 
10 
75 
10 
65 

The Rhynchosporium scald of barley, which was discovered in 
South Carolina for the first time in 1945, was found in a few fields in 
1946, but the damage, except in localized spots, was not heavy. 

Oat anthracnose caused severe lodging and reductions in yield in 
widely separated localities. 

Losses from watermelon anthracnose were the greatest that have 
occurred for several years, some fields being a total loss. 

There was also a high incidence of peach brown rot in 1946. 

HORTICULTURE 

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

The cultivated blueberry industry of the United States has con
tinued to expand since the first plantings were made about 1900. In 
the southeastern states approximately 4000 acres have been set out, 
principally of the rabbiteye type transferred from the wild. The great 
variability of the wild plants and the large number of blueberry species 
indigenous to these states has stimulated interest in the crop so that 
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private individuals and experiment station workers have done con
siderable selecting of superior plants for study and breeding. Some 
of these selections have been named and the first results of breeding 
give promise of the creation of an industry based upon varieties which 
compare favorably with the best found in the northern highbush 
blueberry-producing areas. 

A trial plot of seedlings of interspecific and inb·aspecific crosses 
of the blueberry was established at Clemson in 1942 in cooperation 
with the Bureau of Plant Industry, United States Department of Agri
culture. To provide material for comparison, named varieties of the 
highbush blueberry (Vascinum australe and V. corymbosum) and the 
rabbiteye (V. ashei) were included. Selections from an old planting 
of rabbiteye blueberries near Clemson were added and supplementary 
seedlings were set out in 1944. 

The plants were placed on well-drained, upland of the Madison, 
gravelly sandy loam series and mulched with pine needles, later aug
mented by mulching material of grain straw and spoiled hay. Fertili
zation has consisted of an application of complete fertilizer just be
fore growth started in the spring in quantities determined by the age 
and size of the individual plants. 

Observations in 1946 made on nearly 500 plants permitted some 
general statements as to vigor and fruit qualities. 

The greatest growth and yield were exhibited by the rabbiteye 
seedlings. The most vigorous plants attained a height and spread of 
4% to 5% feet and produced 5 to 6 quarts of berries in their fourth year 
in the field. Highbush varieties, while they survived and produced a 
good crop, had not exceeded a height of 1% to 2 feet. Few of these 
plants had suckered to produce new stems, and shoot growth had been 
short. Rabbiteye X highbush seedlings were intermediate in vigor, 
having reached a height of 3 to 3% feet. Other interspecific crosses 
had not survived or were very weak and unproductive. 

The fruit characteristics considered most desirable for commercial 
blueberries such as light blue color, absence of seediness, large size, 
and small scar were found in great diversity among the seedlings. 
Using the standard grades of the Blueberry Cooperative Association, 
cup counts (number of berries per % pint cup, or 135 grams) placed 
the fruit of a number of rabbiteye and rabbiteye X highbush seedlings 
in the "Carolina Moon" grade, 91 to 130 berries per cup. One rabbit
eye seedling (Meyers X Black Giant) had a cup count of 84. The 
fruit of some plants apparently was larger but was not measured be
cause of the very short crop. 

Selections from vigorous, highly productive plants bearing fruit 
of blue color with minimum seediness and high quality were made, 
and these will be propagated and tested on a larger scale. There is 
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reason to believe that better plants will be found in the near future 
as breeding and selection progress. 

Treatment of Freestone Peaches to Prevent Surface Browning During 
Freezer Storage and Subsequent Defrosting 

(L. 0. Van Blaricom) 

Since 1942 a study has been made of various treatments for free
stone peaches to prevent surface browning during freezer storage and 
defrosting. When lye-peeled, all commercial varieties of freestone 
peaches grown in South Carolina must be treated in some manner to 
prevent this brown discoloration and restore the normal red and yellow 
..:olors of the fruit. 

All peaches used in these tests were ripe freestone varieties. The 
peaches were lye-peeled and thoroughly washed before treating. 
Adequate control samples were used in all cases. After peeling, prepa
ration, and treatment as indicated in the tables, the peach halves were 
sliced into pint or quart waxed cartons of moisture-vapor proof con
sb·uction and covered with a cold 40 percent cane sugar syrup. As in
dicated in some cases in the tables, ascorbic acid and citric acid were 
added to the syrup before pouring over the peaches. 

Table 23 shows the results of the various treatments which have 
been used during the four-year period. At least two cartons of each 
lot were processed. In some cases, such as the ascorbic acid treat
ments, several hundred cartons of each lot were processed. 

Table 24 shows a special series of treatments involving various 
combinations of citric acid and ascorbic acid Three varieties, Golden 
Jubilee, Halehaven, and Elberta, were used for these experiments. 

As indicated in Table 23, treatments 1 to 7 inclusive were not 
satisfactory treatments for the control of browning after lye peeling. 

The effect of dipping the peaches in a 2 percent salt (NaCl) solu
tion was similar to dipping in 2 percent citric acid. These treatments 
retarded browning slightly, but they were not satisfactory. 

The use of 0.2 percent to 0.25 percent hydrochloric acid was more 
effective than salt or citric acid. Since this is a strong mineral acid, it 
should not be used in the home. It is possible that commercial freezers 
could use it following the lye peeling, although it is quite corrosive to 
processing equipment. 

Treatments 4 to 7 involved the use of lemon juice in the syrup or 
sugar packs. The lemon juice had very little effect in controlling the 
browning; however, there was a strong lemon flavor in all of these 
samples. 

Ascorbic acid was used in treatments 8, 9, and 10. This vitamin 
controls browning very satisfactorily, although after the peaches are 
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exposed to air for several hours the vitamin is apparently oxidized and 
the usual browning occurs. As indicated in treatments 9 and 10, when 
the peaches, in addition to the ascorbic acid treatments, were dipped 
in citric acid or citric acid was added to the syrup, there was better 
control of browning. In these cases the 2 percent citric acid dip 
seemed to give as satisfactory results as the addition of the citric acid 
to the syru,P. 

Table 23.-Eifectiveness of Various Treatments in Preventing Discoloration of Peaches During 
Freezer Storage and Subsequent Defrosting. 

Treat-
ment 
No. 

1 

2 I 
I 

4 I 
5 I 
6 I 

Years 
Tested 

1942 

1942 
1945 
1946 

1942 
1944 
1945 

1945 

1945 

1945 

--7- , - 19_4_5 _ 

8 1945 
1946 

9 1946 

1944 
10 1945 

1946 

I 

I 

No. of 
Varie-

ties 
Used 

8 

24 
24 
24 

43 
43 
43 

2 

2 

2 

2 

20 
20 

15 

7 
7 
7 

I 
I 

Treatment of Peaches After 
Lye Peeling 

Dipped in 2% NaCI solution, 
sliced, packed in 40% syrup. 
D1pped m 2% c1tr1c ac1d solu
tion, sliced, packed in 40% 
syrup. 

Dipped in 0.25% hydrochloric 
acid, sliced, packed in 40% 
syrup. 
Juice of 2 lemons added to each 
quart of syrup. 
Juice of 4 lemons added to 
each quart of syrup. 
Juice of 2 lemons per 3 quarts 
of fruit packed with 1 part of 
sugar to 6 parts of peaches. 
Juice of 4 lemons per 3 quarts 
of fruit packed with 1 part of 
sugar to 6 parts of peaches 

I Sliced and packed in syrup con-
I taining 150-200 mg. ascorbic 
I acid per 4 oz. of syrup. 

I 
I Dipped in 2% citric acid, sliced 
I into package, covered with 
I syrup containing 200 mg. as-
I corbic acid in each 4 oz. 
I 
I 
I Sliced and packed in syrup 

I 
containing 200 mg. ascorbic 
acid. 

I 
I 

I 

I 

I 
I 
I 
I 

I 
I 
I 

Remarks 

Controls browning to some ex-
tent for short time, but not very 
effective or satisfactory. 

Controls browning to about the 
same extent as treatment 1. 
Concentrations of 1% or lower 
of this acid rate about same as 
treatments 1 and 2. Higher con
centrations much more effective. 
None or very little browning. 
Lemon flavor. 
Same as treatment 4. Strong 
lemon flavor. 

No control of browning. 
None or v~ry little"'-co"'n-tr-ol;--o-,f 
browning. Lemon flavor ap
parent 
Use of ascorbic acid at this con-
centration was very effective in 
controlling browning for 4 to 6 
hrs. after openin~ and defrost-
ing. Time varie with variety, 
season, and concentration of 
ascorbic acid. 
This treatment gives slightly 
better control of browning than 
treatment 8 and general appear-
ance of peaches is slightly bet-
ter. This probably is due to 
neutralization of any residual 
lye carried on the peach. 
Control of browning is excellent 
but is no better than treatment 
9; slightly better than treat-
ment 8. 

-

-
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Table 24 records the results of a series of experiments for evaluat
ing the effectiveness of ascorbic and citric acids and combinations of 
the two for preventing discoloration. Here again, as in the tests re
ported in Table 23, it was found that citric acid alone when added to 
the syrup was a poor control measure. Only in treatments 5 and 6, 
in which the syrup had cib·ic acid concenb·ations of 1.5 and 2 percent, 
was . there a noticeable retardation of browning. At these concenb·a
tions the syrup had a strong acid flavor. The pH of these syrups was 
1.9 and 1.82 respectively, which is much more acid than normal fruit 
juices, particularly peach juice, which has averaged about pH 3.9 at 
Clemson. 

Observations on using ascorbic acid alone, as indicated in b·eat
ments 7 to 10 inclusive, show that 50 mg. of ascorbic acid per 4 oz. of 
syrup (or per pint of peaches) was not enough to prevent browning. 
The higher concentrations were quite effective, however, as shown in 
treatments 14 and 15. Better control of browning was obtained when 
in addition to the ascorbic acid treatment the syrup contained 1.5 or 

Table 24.-Effect of Ascorbic and Citric Acids and Combinations of These Acids in Preventing 
the Discoloration of Frozen Peaches. 

Treat
ment 
No. 

Method of treating 
peaches after lye 

peeling(!) 
Remarks 

1 
2 
3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

No treatment 
0.25% citric acid dip 
0.5% citric acid dip 
1.0% citric acid dip 
1.5% citric acid dip 
2.0% citric acid dip 

50 mg. ascorbic acid 
per 4 oz. syrup 

100 mg. ascorbic acid 
per 4 oz. syrup 

150 mg. ascorbic acid 
per 4 oz. syrup 

200 mg. ascorbic acid 
per 4 oz. syrup 

0.25% citric acid I 
per 4 oz. syrup(2) 

0.5% citric acid I 
per 4 oz. syrup 

1.0% citric acid I 
per 4 oz. syrup , 

1.5% citric acid I 
per 4 oz. syrup I 

2.0% citric acid i 
per 4 oz. syrup I 

I 

All three varieties showed severe brownin~~;. 

Treatments 2, 3, and 4 showed very little or no control 
cf browning. Treatments 4 and 5 showed slight control 
of browning but very little better than control. In treat
ments 4 and 5 the syrup had a strong acid flavor. 

Treatment 7 much better than control, although early 
browning and discoloration took place. Treatments 8, 9, 
and 10 were all very effective, higher concentrations being 
most effective. 

There was good control of browning in all these lots. 
Treatments 11, 12, and 13 appeared about the same as 
treatment 9. Treatments 14 and 15 were slightly better 
than treatment 9. Comparison of these lots with treat
ment 9 of Table - showed no advantage in using citric 
acid in syrup as compared with 2% citric acid dip. 

(1) All peaches were sliced and covered with approximately 4 ounces of 40 percent syrup 
per pint of fruit. 

(2) Each 4 ounces of syrup in treatments 11 to 15 inclusive contained 150 
mg. of ascorbic acid. 
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2 percent of citric acid. Lower concentrations of citric acid had no 
appreciable effect. 

The following recommendations, based on the results of these 
experiments, are made for freezing lye-peeled peaches: 

Mter peeling and thorough washing, the peaches should be dipped 
in a 2 percent citric acid solution, then sliced and filled into cartons 
and covered with a syrup containing at least 100 mg. of ascorbic acid 
per pound. One hundred fifty or 200 mg. of ascorbic acid per pound 
will give slightly better control. Care should be taken to keep the 
concentration of citric acid above 1.5 percent, as the carry-over of 
lye on the peaches tends to neutralize the acid. 

INSECTS AND THEIR CONTROL 

Rice Weevil. and Associated Insects 
(David Dunavan) 

Several materials in the form of dusts mixed with stored corn and 
cowpeas were tested for their effectiveness against the rice weevil and 
associated insects at three points in the state: Clemson, Edisto Station, 
and Coast Station. Th same methods of mixing and sacking the corn 
and cowpeas as described in the 58th Annual Report were again used. 
The materials tested were dusts containing 3 percent DDT and 0.5 
percent rotenone, dusing sulphur, and magnesium oxide. 

Very nearly perfect protection of both corn and cowpeas in the 
presence of a variety of storage pests was attained with the DDT 
though the dosage was far less than previously used. These tests in
dicate that 3 percent DDT dust used at the rate of only % oz. per 
bushel is sufficient. 

A 0.5 percent rotenone dust used at the rate of only 1fz oz. per 
bushel gave perfect protection of cowpeas in the presence of a high 
infestation of the· cowpea weevil (Callosobruchus maculatus). 

Magnesium oxide", a material recently recommended highly as a 
protective dust for stored seed, was also tested on corn and cowpeas. 
This material gave no apparent protection even at the highest rate 
used, which was 1 oz. per bushel. 

Germination tests at the conclusion of this experiment showed no 
reduction in germination due to any of the materials except magnesium 
oxide. It reduced the germination of corn 25 to 37 percent below that 
of untreated samples. Cowpeas treated with this material · showed no 
adverse effects. 

Sulphur at the rate of 1 oz. per bushel of corn gave good control 
except at the Coast Station. 

"Magnesium oxide pulverized to not over 2 micron size, containing at least 
80 percent MgO and about 12 percent CaO was supplied by Dow Chemical 
Company. 

.. 
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Cowpea Curculio 
(David Dunavan and M. B. Hughes) 

Because of increasing interest in the Southeast in cowpeas as a 
canned product it was decided to continue in 1946 the investigations 
of the cowpea curculio on a more comprehensive basis. It seemed de
sii·able to make observations on as many recognized varieties of cow
peas as possible in order to evaluate them as to general performance 
and resistance to soil-inhabiting organisms as well as to determine 
their resistance to the curculio. 

Plots of each variety were planted at Clemson on May 18 and at 
the Edisto Station at about the same date. About three weeks later a 
duplicate series of plots was planted at each of these locations. Forty 
varieties of cowpeas were included in the investigation. Since seeds
men apparently do not adhere strictly to established names of varie
ties, it was impossible to avoid inclusion of identical varieties under 
slightly different names. 

Although the results presented below cannot be considered con
clusive, several varieties have shown some degree of consistency in 
such characteristics as heavy fruiting, freedom from curculio attack, 
and susceptibility to soil-inhabiting organisms. 

The varieties showing highest yield were Nematode Resistant 
Conch, Cream Crowder, Brown Crowder, Brown Sugar Crowder, 
Catjang, Alabama Crowder, Red Speckled, Blue Goose, and Unknown. 

Several varieties with low curculio counts were Dixie Queen 
Browneye, Red Speckled, Nematode Resistant Conch, Jackson Purple 
Hull, Extra Early Blackeye, Brown Crowder, Catjang, Alabama 
Crowder, and Blue Goose. 

In the Clemson plantings several varieties grew and fruited es
pecially well in the plots, apparently free from, or resistant to, soil
inhabiting organisms. These were Alabama Crowder, Blue Goose, 
Brown Sugar Crowder, Red Speckled, Blackeye White Crowder, Lady, 
Dixie Queen Browneye, Cream Crowder, Unknown, and Nematode 
Resistant Conch. 

Those varieties in which the mortality of the plants was extreme
ly high, apparently from soil-inhabiting organisms were as follows: 
Thin Shelled Purple Hull, Sumptuous, Early Wilt-Resistant Ramshorn 
Blackeye, Extra Early Blackeye, Groit, Honolulu, Dixie Queen, New 
Era, Chinese Red, and Conch. 

Curculio counts were made by placing 400 grams of mature pods 
of each variety in emergence cages. Larvae were counted as they 
matured and emerged in an attempt to reac~- soil for ~u12_a~on. __ 
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Control of Miscellaneous Insects 

Colorado Potato Beetle 

Three applications at two or tlrree-day intervals of dusts contain
ing either 90 percent cryolite, 5.2 percent rotenone, 5 percent DDT or 
5 percent benzene hexachloride gave excellent control of larvae and 
adults of this insect. 

Mexican Bean Beetle 

Cryolite dust at 90 percent strength applied at weekly intervals .-
to lima beans and Stringless Greenpod beans gave almost complete 
protection. Egg clusters were reduced from an average of 6.3 clusters 
per untreated plant to 2.4 per treated plant. Adult beetles were re-
ducd from 12 per untreated plant to 3.6 per treated plant. 

Pickle Worm· 

Cucumbers dusted at intervals of from 3 to 7 days with a 5 per
cent DDT dust gave excellent control with no indication of injury to 
plants. Untreated plants produced twice as many wormy as sound 
fruits. About one-seventh as much wormy as sound fruit was pro
duced by treated plants. On summer squash, 5 percent DDT dust 
gave considerably better control of pickle worm than a 5 percent 
benezene hexachloride dust. Some burning and curling of leaves was 
apparent on plants treated with the latter. 

Com Earworm 

Further tests of insecticides for the control of this pest were made 
in garden plantings of Golden Cross Bantam Sweetcorn. Plots were 
established for each of three insecticide treatments and an untreated 
check. Dusts containing 5 percent benzene hexachloride and 5 per
cent DDT were applied to the silks with a hand duster at 2-day in
tervals. Styrene dibromide solution was introduced into the ends of 
the ears in 20-drop doses with a hand applicator. One application of 
this material was made at the time the silks began to turn brown. 
Table 25 shows the results obtained from the three materials used. 

Table 25.-Eifectiveness of Certain Insecticides for Controlling Com Earwonn 
in Golden Cross Bantam Sweetcom. 

Number of ears 

Insecticide Damaged I Uninjured I Total 
I 

Percent 
Uninjured 

\ \ 

I 
Styrene dibromide solution ______ 66 17 83 I 20.48 
DDT 5 percent dust_ ___________ 93 !2 105 I ll.43 
Benzene hexachloride 5 percent 

I 
I I 

dust ----------------- ---- 124 4 I 128 I 3.12 
None ---------------------- 172 1 173 I 0.58 

c 
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Honey Production Records 
(David Dunavan and W. H. Purser) 

71 

During 1945 and 1946 scale hives were under observation at sev
eral points in the state in order to secure data on the honey crop and 
its seasonal distribution. Data were recorded through one or both 
seasons at or near the following points: Oconee State Park (Oconee 
county), Edisto Experiment Station (Barnwell county), Pineland Qasper 
county), and Clemson (Pickens county). In addition, a commercial 
beekeeper, C. A. Henderson, has made available his own scale hive 
records covering the spring honey flow through two seasons at 
Bucksport (Horry county). 

Valuable assistance in this work has been rendered by local bee
keepers and others who have given generously of their time in record
ing daily weights of scale hives and assisting in other ways. 

The records of all these hives are presented in graphic form in 
Figure 23 for the 1945 season and Figure 24 for the 1946 season. 
These data indicate quite clearly the time and amount of the major 
and minor honey flows at the several points of observation. For con
venience each month has been divided into five-day periods in plotting 
the curves. 

Information is as yet incomplete as to the floral source of each 
flow. For this reason it seems best not to attempt to indicate the 
identity of the plants from which the honey flows came. 

Net gains made by each scale hive are shown in Table 26. In 
comparing these figures with the accompanying charts it must be re
membered that the starting point of each curve indicates the weight 
of the particular hive represented at the first weighing. This weight 
must of course be subtracted from the final weight shown on the 
chart in order to arrive at the correct total weight of honey produced. 

Table 26.-Pounds of Honey Stored in Scale Hives During 1945 and 1946. 

County I 
I 

~~~~ell-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~1 

~~i~~~-~~~~~~~~~= ====================== 1 

1945 

No record 
137 
135 
116 

2 

1946 

300 
112 
46 
41 

-13 (loss) 
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Figure 23.-Honey production records of scale hives located in Barnwell 
County, Oconee County, Jasper County, Pickens County, and 
Horry County, 1945 Season. 
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Figure 24.-Honey production records of scale hives located in Barnwell 
County, Oconee County, Jasper County, Pickens County, and 
Harry County, 1946 season. 
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Honey-Yielding Plants 
(David Dunavan) 

Shrub Lespedeza 

Results of studies extending through two seasons indicate that 
beekeepers have available an important addition to the honey flora of 
the state in the form of the shrub-type lespedezas. While lespedeza 
of this type is unsatisfactory for hay, several species have been used 
by the Soil Conservation Service for many years to prevent erosion of 
field borders and to attract wildlife. 

Plantings of three species, Lespedeza bicolor, L. cyrtobotrya, and 
L. thunbergii made on waste land at Clemson in 1943 in cooperation 
with the Soil Conservation Service have made excellent growth and 
have proved more attractive to bees than the types used as hay crops 
including L. sericea. 

These three species of lespedeza begin to bloom about August 1 
in upper South Carolina and continue until about September 25, dur
ing which time bees work them actively for nectar. This period in late 
summer and early fall is recognized by beekeepers as a time when 
there is normally a dearth of nectar. 

Bees within reach of the planting in question, consisting of ap
proximately 10 acres, kept up active brood rearing and stored a few 
pounds of surplus honey. Hives were then in excellent condition to 
take advantage of the fall flow from goldenrod and aster which closely 
follows the lespedeza flow. 

Honey from this lespedeza is of dark amber color and of ex
cellent, mild flavor. It is very heavy in body and apparently ripens 
quickly so that even uncapped honey may be removed from the hives 
and put in containers with perfect safety. 

Crotalaria 

For several years there has been doubt in the minds of some bee
keepers as to whether crotalaria was a honey-producing plant of any 
value. A scale hive of bees placed in the vicinity of extensive fields of 
Giant Striata crotalaria in Chesterfield county late in September, 
1946, stored about 25 pounds of honey between that date and early 
November when it was removed. The period of bloom of this type of 
crotalaria in Chesterfield county extends from about September 1 to 
very late fall. Bees placed near those fields through the whole period 
of bloom should easily store sufficient honey to carry them through the 
winter. The honey is of dark amber color and of fairly mild flavor. 

Repeated observations of other types . of crotalaria, principally 
Crotalaria spectabilis, have failed to detect bees giving them much 
attention. 
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Pepperbush 

About 50 pounds of fine quality honey from pepperbush (Clethra 
sp.) were stored in the scale hive at Pineland in Jasper county during 
July and August, 1946. While this shrub was previously known to 
occur in the lower area of the state its value as a honey plant in this 
area had not been established previously. 

Tupelo Honey 

One of the surprises in connection with the current studies of 
honey plants in the state has been the discovery that our tupelo honey 
differs considerably from that known generally to the trade as tupelo 
honey. The latter has been produced mainly in the Gulf Coast area of 
the southern states and has long been known as one of the finest types 
of table honey, heavy in body and slow to granulate. Tupelo honey 
in South Carolina is produced from Nyssa aquatica known commonly 
as tupelo gum, swamp gum, cotton gum, etc. , which occurs in the 
swampy areas of the lower part of the state. While the flavor and 
color of the honey somewhat resemble those of the Gulf Coast tupelo 
honey, it is quick to granulate. Although this tendency to granulate 
is no indication of inferior quality, it is a factor to be reckoned with 
in packing and handling such honey. 

ANIMAL HUSBANDRY 

Sweet Potatoes for Fattening Swine 
(E. G. Godbey and L. V. Starkey) 

Sweet potatoes produce more pounds of carbohydrates per acre 
than any crop grown in many sections of the South. When they are 
properly dehydrated, the result is a product similar to com in chemical 
analysis and appearance. If the feeding value is as high as the chemi
cal analyses indicate, dehydrated sweet potatoes should furnish a 
satisfactory substitute for, or addition to, the relatively high-priced 
corn produced in the South. It was to determine the value of the 
processed potatoes for fattening swine that the feeding tests described 
below were made. 

Seven pigs averaging about 125 pounds were fed individually in 
each of three lots. The rations used, the average daily gains, and the 
feed required for 100 pounds of gain are shown in Table 27. 

The hogs receiving corn gained about 39 percent faster than those 
on dehydrated potatoes and 8.5 percent faster than those fed blanched, 
dehydrated potatoes. 

Blanching the potatoes before dehydration increased the daily 
gains about 28 percent and decreased the feed required for 100 pounds 
of gain 19 percent. 
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Table 27.-Comparison of Rations Containing Dehydrated Sweet Potatoes and 
Standard Corn Ration as to Their Efiect Upon the Rate and Economy 
of Gains Made by Fattening Swine. 

Lot Ration Av. daily Feed per 
No. gain (lbs.) 100 lbs. gain 

I I 
I Check 

o I 1 
I Corn + supplement --------------1 1.67 367 

2 Dehydrated sweet potatoes + 
I ill~;~h~d~~ehyd~;t~d-~~~~tp_o_t~t~;s-+ 1.20 495 

3 
I supplement ---------------:-------- 1.54 401 

0 The supplement used in each lot was made up of lh fishmeal, ¥! cottonseed 
meal, and ¥! alfalfa leaf meal. 

Chemical analyses showed that blanching reduced the starch and 
increased the glucose, or simple sugars. 

These feeding results indicate that some reduction in the sweet 
potato starch content may be necessary if maximum utilization is to 
be made by swine. 

Storage of Pork Products 
(E. G. Godbey, L. V. Starkey, and R. R. Ritchie) 

An experiment was initiated in the fall of 1944 to determine the 
effect of temperature and storage methods on the quality of sausage, 
cured hams, and bacon. This experiment was continued during 1946. 

Hogs weighing approximately 200 pounds were slaughtered and 
the carcasses chilled at 36°F. Uniform methods were used in cutting, 
curing, and smoking the hams and bacons. 

The cured meats were stored at room temperature and at 36°F. 
At both temperatures, samples of the meat were stored in refined 
cottonseed oil, raw cottonseed oil, and in cotton sacks. 

The sausage was processed and stored in open vessels, sealed tin 
cans, and sealed glass jars at 36°F. and at room temperature. Lard, 
refined cottonseed oil, and raw cottonseed oil were used at each 
temperature and in each type of container. Raw, seasoned, and un
seasoned sausage wrapped in paper and in cellophane was stored at 
0°F. 

Samples of each of the lots of the meat and sausage were cooked 
and rated every eight weeks over a 48-week period. Four judges, 
working individually, graded each sample of cured meat for aroma, 
flavor, tenderness, and juiciness; and easy sample of sausage for aroma 
and flavor. Fatty acid determinations were made on each sample at 
the end of each test period; however, there was no consistent relation
ship between the fatty acid content and the rating of the samples by 
the judges. 

...._ 
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The terms used to indicate the quality of the samples were 
desirable, moderately desirable, slightly undesirable, moderately un
desirable, and undesirable. 

Results of Sausage Tests. - An average of two tests showed that 
the sausage stored in open vessels deteriorated rapidly. Neither the 
kind of oil in which stored nor the storage temperature affected the 
quality of the product. 

Samples of sausage stored in glass and tin were rated approximate
ly the same at the close of the testing period. All of the samples 
graded slightly to moderately desirable. 

All of the frozen sausage lost flavor and quality as the storage 
period progressed. The unseasoned sausage retained its quality and 
color better than the seasoned product. Sausage wrapped in paper 
and sealed in cellophane was of better quality than that stored in 
paper alone. 

Table 28.-Effect of Storage Methods and Temperatures upon the Quality of 
Bacons and Hams, as Determined by Competent Judges. 

Sample I Kind of 
I 

Storage I Temperature I Hating of Judges 0 

Number 11eat Media (av. for 2 yea~ 
i I 1 I Bacon I Paper and sack 36°F. 5.4 I 2 I Bacon 

I 
Paper and sack I Room 5.5 

3 I Bacon Haw c. s. oil 
1: 

36°F. 6.0 
4 Bacon Raw c. s. oil Room 4.8 
5 I Bacon 

I 
Refined c. s. oil 

I' 
36°F. 6.0 

6 I Bacon Refined c. s. oil Room 5.0 
1 I Ham I Paper and sack I 36°F. 5.1 
2 I Ham I Paper and sack 

I 
Room 5.8 

3 I Ham I Refined c. s. oil Room 5.0 
4 Ham I Raw c. s. oil Hoom 5.3 
5 I Ham I Refined c. s. oil 

I 
36°F. 5.0 I 

6 I Ham I Raw c. s. oil 36°F. 5.0 

0 4-slightly desirable. 
5-moderately desirable. 
6-----desirable. 

Results of the Bacon Tests.- The average final grades of the hams 
.md bacons are shown in Table 28. 

Temperature was not an important factor when the cured bacon 
was wrapped in paper and stored in cotton sacks; however, tempera
ture was important when the meats were stored in oil. The bacons 
stored in oil at 36°F. were given a perfect score at the end of the 
testing period. 

The kind of oil used did not influence the final quality of the 
bacon. 
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Ham Storage Tests. - Neither temperature nor storage media 
were important factors affecting the keeping qualities of the hams. At 
the close of the test all of the hams were graded moderately desirable, 
or higher. Those wrapped in paper and stored in a cotton sack at 
room temperature were given the highest final grade. These hams 
developed more of the "old ham" flavor than those stored in oil, or 
at low temperatures. 

CHEMISTRY 

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

Table 29.-The Effect of Freezing on the Total Carotenoid Content of Peaches. 

Variety 
I Mgs. per carton of 22 ozs. of peeled fruit 

Date I Before I After I Percent I Date I Before I After I Percent 1944 Freezing Freezing Loss 1945 Freezing Freezing Loss 

I I i 
25.58 I I Red Haven ------- ~ 7/ 8 8.17 

I 
6.08 'I 6/ 20 7.68 5.28 31.25 

Golden Jubilee ___ 7/ 14 8.80 7.74 I 12.04 6/ 27 
I 

6.36 5.38 15.41 
Triogem ---------1 7/14 8.92 8.60 3.59 ---- --- --- ----
9-93 -------------1 7/ 14 6.43 

I 
6.70 I + 4.20 ---- --- --- ----

Vedette ----------1 7/ 17 7.31 6.60 9.71 7/ 11 7.73 5.30 31.43 
Jul~ Elberta ______ 7/ 19 7.86 7.48 1. 4.83 ---- --- --- ----
Va ·ant ---------- / 7/ 19 6.93 6.80 1.86 7/ 11 8.36 5.70 31.80 
Halehaven ------- 7/ 21 8.86 8.40 5.19 ----

I 
--- --- ----

Sunhigh --------- ~ 7/ 19 8.67 7.40 14.64 7/ 9 8.92 7.37 17.37 
Goldeneast ------- ---- --- --- ---- 7/ 12 8.36 6.63 20.69 Ambergem _______ ---- --- I --- ---- 7/ 13 

I 
8.48 8.27 2.47 

Elberta ---------- , 7/ 28 6.74 
I 

8.90 + 32.04 7/ 20 8.48 5.71 32.66 
Shipper Late Red-- . 8/ 2 6.99 8.40 1+18.74 8/ 1 7.11 5.12 27.98 
Lizzie -----------1 8/14 7.74 I 7.10 8.27 8/10 I 7.05 4.73 32.90 
Average --------- ---- 7.78 I 7.51 I ---- ---- 7.85 5.95 24.40 

Table 30.-The Effect of Freezing on the Vitamin C Content of Peaches. 
Mgs. per c~rton of 22 ozs. of peeled fruit 

Variety I Before I After I Percent Date I Before I After Percent Date 
1944 Freezing Freezing Loss 1945 Freezing Freezing Loss 

II ! I 
Red Haven 7/ 8 39.75 15.70 60.50 6/ 20 33.55 21.80 35.02 
Golden Jubilee ____ 7/ 14 33.89 20.34 39.98 6/ 27 20.64 19.73 4.41 
Trio gem --------- 7/14 24.95 17.12 31.38 
9-93 ------------- 7/14 34.07 23.76 30.26 
Vedette ---------- 7/ 17 24.02 13.88 42.21 7/ 11 30.43 18.31 39.82 
Jul~ Elberta ------1 7/ 19 32.06 18.18 43.29 
Va 'ant ------- ---1 7/ 19 23.34 13.20 43.44 7/ 11 42.29 24.43 42.23 
Halehaven ------ -1 7/ 21 37.13 22.04 40.64 7/ 4 31.82 23.99 24.61 
Sunhigh ------- - -1 7/ 19 23.70 7/ 9 49.89 44.16 11.48 
Goldeneast ------- 7/12 42.57 35.59 16.39 
Amberg em ------- 7/ 13 50.64 45.00 11.14 
Elberta ---------- 7/ 28 23.36 15.14 35.19 7/ 20 20.65 14.56 29.49 
Shipper Late Red __ 8/ 2 31.20 17.90 42.62 8/ 1 21.59 17.69 18.06 
Lizzie ----------- 8/ 14 41.93 14.40 65.65 8/10 20.15 9.35 53.59 
Average ---------1 I 31.43 17.42 44.57 33.11 24.97 24.58 

J 
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Effect of Freezing on the Carotenoids and Vitamin C Content of 
Peaches 

Effect of Freezing on the Vitamin Content. - Samples of lye
peeled peaches prepared for freezing were taken for the determina
tion of total carotenoids and vitamin C before the sugar solution was 
added. The first year this work was carried on, 11 ounces of peaches 
were used; the second year 22 ounces were used. These were packed 
in paper cartons, the cartons then filled with the sugar solution and 
placed in the freezing compartment until the analyses were made. 
The analytical data for the frozen samples are found in Tables 29 and 
30. 

The Effect of Curing on the Carotene and Ascorbic Acid Content of 
Sweet Potatoes 

(J. H. Mitchell, D. B. Roderick, and C. J. Nusbaum) 

The seven varieties of sweet potatoes used in this experiment 
were grown and cured at the Edisto Station. Immediately after 
harvesting the potatoes were analyzed for moisture, carotene, and 
ascorbic acid. Ten days after harvesting (at the end of the curing 
period) the potatoes were again analyzed for ascorbic acid, but not 
carotene. At the end of a four month's storage period additional 
analyses were made. A portion of the results was reported in the 
1945 Annual Report. The data for the entire experiment are pre
sented in Table_;n. 

Table 31.-The Carotene and Ascorbic Content of Sweet Potatoes Before and 
After Curing, and After Storage for Four Months. 

Vitamin Content, expressed as Mgs. per 100 grms. of sample 

At Harvest 
Variety 

Carotene I 
I 

571 ------------1 3.60 
Nancy Gold ----- ~ 5.17 
Unit 1 ---------- 3.55 
129655 --------- 5.19 
B-~934 ---------1 2.80 
B-246 ----------
B-219 -----------1 

Ascorbic 
Acid 

29.15 
27.13 
32.50 
23.68 
23.16 
27.55 
32.62 

After 
Curing 

Ascorbic 
Acid 

22.63 
21.70 
23.38 
20.61 
21.70 
17.64 
15.26 

Analytical Work 

After Four 
Months' Storage 

Carotene I 

2.49 
5.61 
3.72 
5.09 
2.71 

Ascorbic 
Acid 

15.50 
16.26 
13.66 
16.15 
19.59 
13.01 
11.10 

Table 32 indicates the number, source, and nature of samples 
frcm various sources analyzed during the year by the Chemistry 
Department. 
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Table 32.-Samples Analyzed During the Year. 

Department I Nature of Samples 
Furnishing Samples 

Animal Husbandry_--~::~ -====== ===========================! 

~~u::tgl0ot~t~~~-(d~l;yd~·;te-d)-===============l 
Chemistry __________ Sweet Potatoes (Curing Project) ____________ _ 

Sweet Potatoes -------------------------
Canned Peaches ------------------------
Frozen Peaches -------------------------

I 

Cowpeas (snap) -------------------------1 
Cowpeas (green shelled) ------------------
Cowpeas (dry shelled) -------------------
Soils, cobalt ---------------------------
Plants, cobalt ---------------------------

Horticulture ________ Sweet Potatoes (starch) -------------------1 
Peppers --------------------------------1 

Planning and I 
Research Board ______ Sweet Potatoes -------------------------

Poultry _____________ Feeds 

Miscellaneous _______ Feeds and Plants -----------------------1 
Total Number of Samples Analyzed---------------------------1 

ENRICHMENT OF CORN PRODUCTS 
(E. J. Lease) 

No. of 
Samples 

42 
36 

133 
5 

60 
10 
35 
10 
19 
19 
16 
12 
20 

10 
18 

2 

5 

7 
459 

The corn products enrichment program in the state has steadily, 
though slowly, made progress during the past year. ·work has been 
continued both in the laboratory and field on methods for improving 
the quality of corn meal and grits. A concerted effort has been made 
to impress upon groups and individuals the value of such enrichment. 

Enrichment of Grits 

Millers throughout South Carolina during the past year have pro
duced more grits than in previous years. This increase is due, in part, 
to the continued shortage of shipped-in degerminated grits, and in 
part to the fact that millers have found that with the new grits bolters 
and careful selection of corn, grits of high quality can be produced. 
The quality of home-ground grits is substantially improved by careful 
attention to corn selection, cleaning, grinding, bolting, and aeration. 
Grits ground within the state have a higher vitamin and mineral con
tent than degerminated, unenriched grits from other areas. In the 
enrichment of locally produced grits, the feeder is attached as shown 

': 
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in Figme 25. The water-insoluble granular premix is fed into the grits 
at the rate of one to two ounces per 100 pounds of grits. After many 
experimental trials for proper installation of the emichment .feeder, 
the position as shown in Figure 25, seems to give the best service. To 
date, 36 feeders have been installed on the South Carolina mills pro-
ducing emiched grits. · 

Figure 25.-Recommended positon of enrichment feeder on mill. 

Emichment of Corn Meal 

Several sieve analyses were made of corn meal in order to :find 
if local millers were conforming to the federal standards. U. S. 
Standard sieves were used for these tests. These standards have been 
promulgated in order that only meal of high quality, containing a low 
percentage of bran and inedible material, be placed on the market. 
The results of the sieve analyses are shown in Table 33. In actual 
trials it was found that millers were able to produce meal of higher 
quality than they had been able to produce previously, with less 
inedible material remaining on a No. 12 sieve, if the mill stones were 
properly sharpened and adjusted. Studies show that if large pieces 
of bran are left on a No. 12 sieve, they are either discarded by the 
housewife, who thus suffers a significant monetary loss, or they are 
included as an indigestible fraction in bread products and often cause 
gastro-intestinal disturbances in persons with sensitive digestive tracts. 
In the preparation of high quality corn meal, bolters are recommended 
for removing coarse material of low food value and foreign matter. 

Sixty-eight additional mills began emiching corn meal. This 
brought the total number of mills emiching meal to 198. 

A comparison of the food value of some of the most commonly 
consumed cereals is shown in Figme 26. Special attention is called to 
the fact that the niacin of corn meal and grits is unavailable. How
ever, by emichment, this deficiency is corrected. 



FOOD VALUES 
RELATIVE NUTRIENTS IN 3000 CALORIES 

EQUIVALENT TO 8 CUPS OF FLOUR OR 6 CUPS OF MEAL 

WHOLE 
WHEAT 
FLOUR 

~-IRON 111111111111- RIBOFLAVIN 

~-THIAMINE -NIACIN 

WHOLE 
CORN 
MEAL 

!· ........ ,-CALCIUM 

RECOMMENDED DAILY ALLOWANCE 

WHITE 
FLOUR 

J 

PEARL 
GRITS 

DEG. MEAL 

• 

• 

• 

ENRICHED 
WHITE FLOUR •,. 

MEAL 8 GRITS "'~~ 

•CORN REQUIRES LARGE AMOUNTS OF NIACIN FROM OTHER SOURCES FOR ITS COM PLETE DIGESTION. 

""ENRICHED SELF-RISING FLOUR BUT NOT ENRICHED PLAIN FLOUR MUST CONTAIN THIS AMOUNT OF CALCIUM . 

*** NO CALCIUM IS ADDED TO ENRICHED GRITS IT IS DIFFICULT TO PUT CALCIUM IN THE GRANULAR PREMIX. 

Figure 26. 
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Table 33.-Granulation Tests on Com Meal. 

Meal Wt. Bran I '1 o Meal Passed I % Meal Passed I Meets 
Sample Left on Through Through No. Federal 
Number No. 12 Sieve No. 25 Sieve 72 Grits Gauze Standards" 

I I 
1 3.12 65.13 10.96 Yes 
2 .90 47.29 I 9.14 Yes 
3 2.87 52.95 I 6.74 Yes 
4 2.91 63.69 I 8.31 Yes 
5 2.90 60.41 6.49 Yes 
6 2.50 50.33 11.03 Yes 
7 .31 83.48 12.31 Yes 
8 .02 58.92 12.80 Yes 
9 .52 60.41 8.90 Yes 

10 .08 28.94 2.34 No 
11 4.26 63.10 10.45 Yes 
12 .20 89.66 23.97 Yes 
13 .06 77.51 17.35 Yes 
14 .02 83.12 14.78 Yes 
15 3.21 61.31 16.51 Yes 
16 .02 74.54 18.52 Yes 

"The feder~l standards have as an objective the protection of the consumer, 
and also protection pf the miller from unfair competition from mills that adulterate 
meal or only partially clean or grind the com. 

Thirty-eight samples of corn meal ground in South Carolina mills were tested, 
of which one failed to comply with the proposed standards, due to the fact that 
the meal contained too many extra large pieces and the corn was not ground to 
edible form. The above samples are representative of the total number tested. 

DAIRYING 

Grazing Lespedeza Sericea with Dairy Heifers 
(S. P. Marshall and J.P. LaMaster) 

Livestock farmers in South Carolina are showing increasing in
terest in the production of Lespedeza sericea as a grazing crop for 
cattle. This perennial legume is well adapted to a wide variety of 
environmental conditions and will produce good yields of forage even 
on the poorer soil types. To acquire additional information on its 
value as a grazing crop for growing dairy heifers, the investigation 
initiated in 1945 was continued during 1946. 

Applications of 3000 pounds per acre of ground limestone and 
1000 pounds per acre of superphosphate were made on March 23. 
The stand of sericea on 2. 7 acres was excellent but was poor on 1.5 
acres. Other plants also present on the latter area were hop clover, . 
crab grass, Bermuda grass, and nut grass. On May 8 the sericea was 
about 10 inches high and grazing was initiated with Jersey, Guernsey, 
and Holstein heifers. During the grazing season, ending October 12, 
adequate shade was available and the animals had access to water, 
salt, and bone meal. The heifers were sprayed with DDT on May 31 
and June 11. 
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The average carrying capacity of the 4.2-acre pasture for the 158-
day grazing season was four heifers. When turned on the sericea, the 
animals averaged 771 pounds in body weight (estimated from heart 
girth measurements). Gains for the grazing period totaled 419 pounds 
or an average of 0.66 pound daily per animal. The grazing value of 
the pasture, calculated to alfalfa hay equivalent, was 6.25 tons, or 
1.49 tons per acre. Fifty pounds of salt and 33 pounds of bone meal 
were consumed during the grazing period. 

Grazing Dairy Heifers on Kudzu 

(S. P. Marshall and J.P. LaMaster) 

Kudzu has proved to be a valuable perennial legume in soil con
servation work throughout the South. Its high yield of palatable 
forage, adaptability to a wide range of soil conditions, and drought
resisting qualities have attracted the attention of many farmers to it 
as a grazing crop for dairy cattle. To obtain information on its grazing 
value for dairy heifers, a preliminary test was started in 1946. 

Prior to 1939, kudzu had been established on a small area of 
Cecil sandy loam soil. The plot was made available for grazing trials 
this year. Three thousand pounds of ground limestone and 1000 
pounds of superphasphate per acre were applied on March 22, 1946, 
and the plot then cut twice with a disc harrow. By early summer 
the kudzu completely covered 2.7 acres. Adjacent to the kudzu and 
also fenced within the field was 0.3 acre of Johnson grass and 0.1 acre 
of Bermuda grass. Grazing with heifers of the Jersey, Guernsey, and 
Holstein breeds was begun on June 11, at which time the kudzu was 
about 15 inches high. The heifers had access to shade, water, salt, 
and bone meal and were sprayed with DDT. 

The Johnson grass was consumed within a few days after the 
heifers were turned on the pasture and was kept grazed so short that 
its contribution of feed was negligible thereafter. Little grazing was 
provided by the 0.1 acre of Bermuda grass and most of the feed con
sumed by the heifers was furnished by the kudzu. 

During the 124-day grazing period, ending October 12, the aver
age carrying capacity of the kudzu was 2.6 animals. At the beginning 
of the test, the heifers averaged 763 pounds in body weight (estimated 
from heart girth measurements). Gains during the grazing period 
totaled 133 pounds or 0.4 pound daily per animal. The grazing value 
of the pasture calculated to alfalfa hay equivalent totaled 2.40 tons 
or 0.89 ton per acre. Twenty-seven pounds of salt and three pounds 
of bone meal were consumed during the grazing test. 

Production Testing of Dairy Cattle 

(James T. Lazar, Jr.) 

During the year, 46 owners of registered dairy cattle participated 
in either the Advanced Registry or the Herd Improvement Testing 

,... -



.... 

?. 

.. 

-

FIFTY-NINTH ANNUAL REPORT 85 

Program with a total of 705 cows. The monthly Honor Roll for cows 
producing 50 pounds of butterfat or more listed 4 Brown Swiss, 954 
Guernseys, 139 Holsteins, and 300 Jerseys during the year. 

Three hundred and twenty-eight cows completed their official 
records of production during the year. The 11 Brown Swiss made an 
average of 7,637.3 pounds of milk, testing 4.26 percent, and 325.1 
pounds of butterfat. This average was 5.9 percent above the breed 
average. The 175 Guernseys produced an average of 10,019 pounds 
of milk, testing 5.08 percent, with 509.1 pounds of butterfat. These 
records were 96.5 percent of the average for the breed. The com
pleted records of the 78 Holsteins showed an average of 10,316 pounds 
of milk, with a 3.62 percent butterfat test, and 373.2 pounds of butter
fat. No suitable average is available for comparing these Holstein 
records with the breed. The records of the 64 Jersey cows averaged 
8,140 pounds of milk with a butterfat test of 5.47 percent and 445.1 
pounds of butterfat. These Jersey records were 6.8 percent above 
the average for the breed. 

This was the second year that Brown Swiss had been under 
official testing in South Carolina. The animals tested are owned by 
Clemson Agricultural College. Evergreen Heights Janice, a senior 
two-year-old, completed a herd improvement record with 10,173 
pounds of milk, testing 3.98 percent, with 426.5 pounds of butterfat. 
This record of a daughter of Royal Jane's Ambassador of Vernon is 
21.8 percent above the average for the breed. Lillie of Swissdale, a 
junior three-year-old, produced 9,709 pounds of milk with a test of 
4.45 percent and 431.8 pounds of butterfat. This butterfat yield is 
32.5 percent above the breed average. She is a daughter of Illini 
Marlene Concentration. Evergreen Heights Rosalie, another daughter 
of Royal Jane's Ambassador of Vernon, completed a record with 
8,112 pounds of milk testing 4.55 percent butterfat and yielding 368.9 
pounds of butterfat. This butterfat record is 30.2 percent above the 
average for the breed. All the Brown Swiss records were for 305 days 
and 2x milking. 

The highest Guernsey producer was P. Alberta of Kerr's Dairy 
Farm owned by P. H. Kerr, Columbia, with a record of 14,577 pounds 
of milk and 889.9 pounds of butterfat. She completed her class A 
record on 3x milking in 364 days. This record is 54.1 percent above 
the breed average. Fairlee Acres Maxim Laura Bell, at the age of 
three years and seven months and owned by J. B. Guess, Jr., Denmark, 
completed her class DD record in 365 days on 3x- milking with 15,682 
pounds of milk and 830.6 pounds of butterfat. This record was second 
highest for the Guernseys, being 53.0 percent above the breed average. 

The highest record for the Holsteins was made by Senor Fobes 
Hero Lassie Judith, owned by Clemson Agricultural College, with a 
record of 17,638 pounds of milk and 609.9 pounds of butterfat. She 
completed her record in 365 days on _2x milking at the age of seven 
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years and five months. This record is 34 percent above the breed : 
average. SCSH Rose Lad Pilot Prilly Avis, owned by South Carolina 
State Hospital, Columbia, made the second highest record with 16,120 
pounds of milk with 533.8 pounds of butterfat. This record was made 
on 2x milking in 365 days at the age of two years and one month. Her 
record is 32.9 percent above the average for the breed. 

Ena Blondie Carmel, a Jersey owned by F. H. Young, Timmons
ville, had the highest record for this breed. She is a daughter of 
Ena's Designed Observer and produced 9,292 pounds of milk and 585 
pounds of butterfat in 305 days at the age of two years and three 0 
months. This record is 45.6 percent above the breed average. Ob-
server Dreaming Nancy, owned by l D. Kemp, Edgefield, had the 
second highest record of 9,742 pounds of milk and 566 pounds of 
butterfat. This record is 44.4 percent above the breed average for 
young cows of three years and three months of age. Her sire is Ob-
s~rver Volunteer Boy. 

POULTRY 

Producing Turkey Poults 
(C. L. Morgan and James B. Cooper) 

Comparative studies of poult production by the Broad Breasted 
Bronze and the Beltsville Small White turkeys were continued during 
1946. These two varieties of turkeys have been maintained under 
similar housing, feeding and mating practices. Egg production, feed 
consumption, fertility and hatchability, and numbers of salable poults 
for the seasons 1945 and 1946 are reported in Table 34. 

The number of eggs laid and poults per hen were greater in both 
years for the Beltsville Small White variety. The greater fertility and 

Table 34.-Poult Production in Broad Breasted Bronze and . Beltsville Small White 
Turkeys. 

Bronze Beltsville Whites 

I 1945 1946 1945 1946 
I 

Breeding Season (days) -------------1 135 144 135 144 
Number Hens ---------------------1 78 66 78 215 

Eggs Per Hen --------------------1 44.56 53.9 59.08 70.54 
Feed Per Hen (lbs.) _______________ 74.82 87.8 50.82 50.82 
Feed Per Egg (lbs.) --------------- -1 1.53 1.62 0.77 0.91 
Percent Fertility -------------------1 75.79 77.53 84.00 81.79 
Percent Hatch (fertile eggs) ---------1 75.73 72.84 78.02 82.16 
Percent Hatch (all eggs set) --------- 57.39 56.47 71.47 67.20 
Poults Per Hen (total) --------------1 25.57 30.44 42.22 47.41 
Percent Salable Poults --------------1 93.02 95.40 93.31 98.09 
Salable Poults Per Hen ------------- ! 23.79 29.04 39.40 46.50 
Salable Poults Per 100 Eggs --------1 53.39 53.88 66.69 65.92 
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hatchability of the eggs of this variety materially increased the 
numbers of poults hatched. Feed consumption per hen was greater 
with the Bronze than the Small Whites. This can be partially ac
counted for on the basis of the relative size of the birds. The Small 
Whites are approximately two-thirds the size of the Bronze. Feed 
consumed per egg produced was considerably less for the Small 
White than for the Bronze. 

The differences between these two varieties of turkeys as to 
factors affecting poult production are not necessarily varietal differ
ences since such differences might be expected between strains of the 
same variety. The increased egg production, fertility and hatchability 
of the Beltsville Small Type White turkey appears to be due to im
proved inheritance for these factors through selection and mating, 
and indicate the need for more rigid selection in the strain of the 
Bronze variety under study to bring about similar improvement in 
that variety. 

Poult costs of the Beltsville Small White variety were less than 
those of the Bronze due largely to desirable factors of inheritance in 
the former. These comparative studies show the importance of 
selection of turkey breeding stock for increased egg production and 
higher hatchability as a means of reducing poult costs in all varieties. 

Sulfamerazine for the Treatment of Pullorum Disease in Turkey Poults 
(G. W. Anderson, J. B. Cooper, and C. L. Morgan) 

Economically, pullorum disease in turkeys is an important malady. 
It causes as high a mortality among poults as among baby chicks and 
the disease is as difficult to eradicate in adult birds as it is in chickens. 

An outbreak of pullorum disease occurred in a flock of 250 poults. 
They started dying when two days old, and after 10 poults (4 percent) 
had died, pullorum was suspected and later confirmed. Five-tenths 
percent of sulfamerazine in a dry mash was administered immediately, 
and was fed for 10 days. The birds stopped dying at the end of the 

Table 35.-Effect of 0.5 Percent of Sulfamerazine in the Dry Mash on Pullorum 
Disease in Turkey Poults. 

No. Days I I I After No. of Live No. Dead Mortality Treatment 
Hatching Poults Poults I Percent 

I I 
I I 1 I 250 

I 
0 0 0 

2 I 246 4 1.2 I 0 I 
3 I 240 6 

I 
2.5 I 0 

4 I 226 
I 

14 6.1 I 0.5 Percent Sulfamerazine 
5 I 219 7 3.2 I 0.5 Percent Sulfamerazine 
6 I 217 I 2 I 0.9 I 0.5 Percent Sulfamerazine I 7 • I 217 I 0 

I 
0 I 0.5 Percent Sulfamerazine 

8 I 217 I 0 0 I 0.5 Percent Suifamerazine I 
14 I 217 I 0 I 0 I Treatment Stopped 
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fourth day of treatment. The mortality during the period of treatment 
was 23 birds (9.1 percent). 

The remaining 217 birds were blood-tested at 9 weeks of age 
with stained pullorum antigen and "K" antigen. Two birds (0.9 per
cent) reacted positively to the stained pullorum antigen and three 
birds (1.2 percent) reacted to the "K" antigen. 

Conclusions: Five-tenths percent of sulfamerazine in the dry 
mash reduced effectively the mortality due to pullorum disease in 
turkey poults. The surviving birds, blood-tested with stained pullorum 
antigen and "K" antigen when nine weeks old, showed very few 
reactors. 

Study of Sulfamerazine for Controlling Pullorum in Breeding 
Hens 

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

The rapid whole blood test is highly dependable for detecting 
carriers of the pullorum disease of poultry but is not 100 percent 
effective. To eradicate the disease from breeding flocks it is often 
necessary to make repeated blood tests which materially add to the 
cost of producing hatching eggs. Also much valuable breeding stock 
is sacrificed at meat prices on account of the presence of this disease. 

Recent reports on the use of sulfamerazine have indicated that 
it is effective in reducing chick losses in natural outbreaks of pullorum 
and also when the chicks were inoculated with the organisms. Pullets 
surviving pullorum following sulfamerazine treatment have been found 
negative to the rapid whole blood test at nine months of age. 

During the past year studies have been made to determine the 
effectiveness of sulfamerazine in controlling pullorum in hens which 
showed a positive reaction to the disease when the rapid whole blood 
test was used. Sulfamerazine was administered to such hens both in 
the feed, at levels of 0.5 percent and 2.0 percent, and in the drinking 
water at a level of 0.2 percent, for a period of two weeks. The groups 
of hens receiving sulfamerazine were compared with a control group 
of positive pullorum which received no treatment. The period of 
study covered 22 weeks. Rapid whole blood tests were made each 
week to determine the effect of the treatments on the reaction to 
pullorum. The mortality of chicks hatched from the hens in the test 
was also studied. 

Followins the administration of sulfamerazine to the hens a 
number which had previously reacted positively gave a negative re
action to the rapid whole blood test. A similar change occurred with 
certain hens in the control group, but the number was less than in 
the groups to which sulfamerazine was given in the feed and drink
ing water. The reaction to the rapid whole blood test was not con
stant from week to week except for a limited number of hens dis
tributed through all groups. 
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Twenty-one hens, originally positive reactors, from the groups 
which had received the sulfamerazine treatments, were sacrificed for 
bacteriological examination at the end of the study. No pullorum 
organisms were recovered from 17 of these birds. Of these 17 hens 
the reaction of nine had changed from positive to negative and had 
remained so throughout the study, three had remained positive re
actors while five had become negative reactors during the period but 
were positive at the end o£ the study. Pullorum was recovered from 
four birds. Two of these were positive reactors throughout the study 
and two became negative during the period but were positive at the 
end of the study. 

Chicks hatched from the hens that received the sulfamerazine 
h·eatments showed less mortality than those hatched from hens in 
the untreated, positive pullorum controls. Chicks from hens that 
changed from positive to negative reactors, and remained negative 
throughout the study following sulfamerazine treatments, showed less 
mortality than chicks from their pen mates that changed from posi
tive to negative reactors but remained negative only temporarily or 
that showed no change from their original reaction to the test. 

Further studies on this drug are necessary before any specific 
recommendations can be made concerning its use as a means of con
trolling pullorum in breeding flocks. The results so far indicate that 
it may be another aid in controlling pullorum infection. 

Sulfamerazine in the Treatment of Pullorum Disease in Chicks 
(G. W. Anderson,}. B. Cooper, and C. L. Morgan) 

Pullorum disease in chickens is widespread and its control is of 
great importance to poultry raisers. The-prevention and control of 

Table 36.-The Effect of 0.5 Percent Sulfamerazine in the Feed on Pullorum 
Disease in Chicks. 

Age of Chicks I 
I I I Days Original No. No. Dead Number Mortality 

of Chicks Surviving (%) 

I 
I 

I 

I 
l.-14 I 1,000 216 

I 
784 21.6 

---

GROUP A (Treated) GROUP B (Nontreated) 
(Some clinically ill on 14th day) (All clinically well on 14th day) 

Days 
No. of 1!\o. Dead I Mortalit: I No . Dead I Y,:ortali; No. of 
Chicks (%) Chicks (%) 

I I I I I 
I 

15-21 407 109 26.7 377 146 I 38.7 
22-28 I 298 

I 
14 I 4.7 231 

I 
66 I 28.5 

29-35 I 284 0 0 165 9 I 5.4 
.36-42 284 I 0 0 156 5 3.2 
43-49 284 

I 
0 I 

0 151 
I 

0 I 0 
50-56 284 0 0 I 151 0 I 0 
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this disease up to the present time has largely been limited to blood 
testing and the removal of reactor birds. Two recently developed 
sulfonamides, sulfamerazine and sulfadiazine, appear to be of value in 
the treatment of pullorum disease. 

A natural outbreak of pullorum disease occurred in a flock of 
1,000 Rhode Island Red ch:lcks. They had been purchased as day-old 
chicks and in 14 days a mortality of 216 birds (21.6 percent) had oc
curred. Pullorum disease was diagnosed and the surviving 784 chicks 
were divided into two groups, A and B. In group A there were 407 
birds, some clinically ill, which received 0.5 percent sulfamerazine in 
the mash. In group B there were 377 chicks which received no treat
ment. 

The results presented in Table 36 indicate that sulfamerazine, 0.5 
percent, is effective in reducing mortality during a natural outbreak 
of pullorum disease in baby chicks. 

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

Corn Variety Test 
(E. D. Kyzer and T. M. Clyburn) 

The corn variety test conducted at this station during 1946 in
cluded 18 yellow and 12 white open-pollinated and hybrid varieties. 
The difference in yield between the highest and lowest producing 
yellow corns was 29.8 bushels and that·between the highest and lowest 
yielding white corns was 18.8 bushels per acre. These yield differ
ences, representing more than the average production per acre in the 
state, emphasize the importance of planting sound seed of high yield
ing varieties that are adapted both to local conditions and to the use 
to be made of the corn. \Vhile impressive differences in yield are 
always to be considered, other characteristics should be taken into 
account in the selection of varieties for a particular locality. If corn 
is to be stored for use until the succeeding crop is harvested, insect 
damage at time of harvest, particularly weevil damage, is of major 
importance. Previous observations at the time of harvest have shown 
that often the higher yielding varieties suffered greater insect damage. 
Therefore, except for early feeding, largely hogging off, it is probable 
that some of the highest yielding varieties are undesirable for general 
use. Weevil damage to the corn varieties included in this test is re
ported in the section following. Variety yields are reported in 
Table 37. 

Weevil Damage to Ear Corn at Harvest 
(T. M. Clyburn) 

The varieties of corn grown and harvested at the Coast Station 
have shown such variation in the amount of weevil damage that it was 
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Table 37.-Corn Variety Test. Coast Station, 1946. 

Yell ow Varieties Shelling 
Percentage I 

Yield in Bushels 
per Acre 

Funk's 717 SF ----------------------------~ 83.4 I 78.0 
Funk's 713 SF ----------------------------1 84.4 I 72.3 
North Carolina T 23 -----------------------1 85.1 66.4 
Funk's G 714 ----------------------------- 1 81.8 I 63.7 
Douthit's Yellow -------------------------- 1 85.8 62.8 
Wood's Hybrid Golden Dent ----------------1 86.6 61.3 
North Carolina 1028 -----------------------1 86.1 • 61.0 
Hastings' Yellow Prolific --------------------1 86.8 60.4 
Wood's V 60 A ---------------------------1 85.9 59.8 
Wood's Hybrid Yellow Dent V 50 ------------1 80.1 58.6 
Indian Chief ------------------------------1 83.3 58.0 
Wood's Hybrid Golden Prolific S 210 _________ 1 85.3 56.8 
North Carolina 1032 ------------------=----1 83.6 56.3 
Wood's 210A ----------------------------- 1 86.7 56.3 
Jarvis Golden Prolific ----------------------1 84.8 53.0 
Marett's Yellow ---------------------------1 79.5 52.1 
Wood's Hybrid Golden Prolific 1403 __________ 1 84.7 50.9 

Latham's Yellow -------------------~----- -1 89.0 48.2 
I 

White Varieties I 

=:-----c;c.---:oc:--:-70 --c-c--~--o-=----------1 
Wood's V 125 No. 242.5 --------------------1 
Douthit's Prolific --------------------------1 
Hastings' Prolific ________________________ --1 
Marett's Prolific _____________ --------------1 
Wood's Hybrid White Prolific S 350 --------- -1 
Coker's Garrick _________ -------------- ___ -1 
Wood's Hybrid White Prolific 315 ------------1 
Latham's Double --------------------------- 1 
Wood's 1017 ___ ___ ______________________ J 
Coker's Ellis __________________________ ----1 
Wood's Hybrid White Dent V-120 ----------1 

.. -

Size of plots, 1/100 acre, replicated twice. 
All varieties planted May 1. 

84.1 I 66.1 
86.5 I 62.8 
86.6 59.8 
86.6 I 59.8 
83.9 .55.9 
81.4 I 54.8 
83.2 54.7 
84.4 I 53.3 
84.3 I 52.7 
82.3 I 50.9 
11.2 I 47.3 

Fertilized with 400 pounds 4-12-4 at planting and side-dressed with 200 
pounds nitrate of soda. 

Corn husked from field October 15 and entire yield from plots shelled two 
weeks later, thus insuring minimum moisture content. 

believed a comparison of the damage to the different varieties would 
be of interest. To make the comparison the method of determining 
weevil damage at harvest described below was carried out with results 
shown in Table 38. 

An equal number of ears of corn was selected at random from 
each variety and examined to determine the number of grains of corn 
per ear damaged by weevils. All ears found to be free of weevil 
damage were grouped together and the percentage of the total which 
they comprised was recorded. At the same time, all ears showing 
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damage were divided into groups according to the degree of damage. 
This was indicated as "very light", which included all ears with one to 
five grains of damaged corn per ear; "light", which included all ears 
with six to fifteen grains of damaged corn per ear, etc. Eac~1 of the 
values thus determined was converted into a percentage of the total 
quantity of corn examined. 

For example, in Douthit's white prolific 76.7 percent of all ears 
examined were free of any weevil damage, while 23.3 percent had 
only five or fewer grains per ear damaged. Wood's Vl25 - 2425, a 
white variety, !tad some grain damaged on all ears examined. Of the 

Table 38.-Weevil Damage to Ear Com at Harvest. Coast Experiment Station, 1946. 

Percentage of ears with indicated degree of 
weevil damag "' -

Very 
Ears Very Light, Medium, Heavy, heavy, 

with no light, 6-15 16-50 51-100 101 or 
damage, 1-5 grains grains grains grains more Yell ow Varieties percent damaged damaged damaged damaged grains 

per ear per ear per ear per ear damaged 
per ear 

• I 
I I I I Funk's 717 SF ------------------- 1 16.7 53.3 I 6.7 I 13.3 I 10.0 ---Funk's 713 SF ------------------- 1 3.3 I 23.3 56.7 16.7 

I 

--- I ---
North Carolina TC T23 -----------1 6.7 56.7 --- 30.0 6.7 ---
Funk's G714 -------------------- 16.7 76.7 I 6.7 --- --- ---Douthit's Yellow Prolific ----------- 46.7 36.7 I 16.7 --- --- ---Wood's Hybrid Golden Dent V-6Q ___ 26.7 

I 
40.0 I 6.7 20.0 6.7 ---North Carolina 1028 -------------- 13.3 50.0 I 16.7 20.0 --- ---Hastings' Yellow Prolific ----------- 16.7 

I 
--- I 83.3 --- --- ---

Wood's V 60 A ------------------ ~ 13.3 33.3 I 23.3 23.3 6.7 I ---Wood's Hybrid Yellow Dent V 50 ___ 6.7 6.7 I 36.7 26.7 16.7 6.7 I 
Indian Chief (Woods) ------------- 10.0 83.3 

I 
6.7 --- --- ---Wood's Hybrid Golden Prolific S-210_ 1 13.3 56.7 --- --- 30.0 ---North Carolina 1032 -------------- 10.0 36.7 26.7 16.7 10.0 ---

Wood's S 210 A ------------------ 10.0 46.7 I 26.7 10.0 3.3 3.3 
Jarvis Golden Prolific (Woods)------ 1 26.7 63.3 

1
1 10.0 I I 

Marett's Yellow ------------------1 26.7 60.0 10.0 3.3 
Wood's Hybrid Golden Prolific 1403_1

1 

23.3 76.7 I 
Latham's Yellow ----------------- 23.3 50.0 I 26.7 I 

I ~~~--,_--=-_=-=--:---=c::..=._ ,:---=--white Varieties I 
Wo-od"''s-oV~125 2425 -------------- I 6 7 I I I 93 3 I 
Douthit's Prolific ----------------- 76.7 23:3 . 
Hastings' Prolific ----------------- No record obtained, very light damage 
Marett's White Prolific ------------ 46.7 1 

--- I 53.3 I --- I --- I Wood's Hybrid White Prolific S 350_ , 6.7 36.7 --- 30.0 26.7 I 
Coker's Garrick ------------------1 No record obtained, very light damage Wood's Hybrid S 315 _____________ 1 6.7 ___ I 30.0 I 16.7 I 46.7 I 
Latham's Double------- - ----- - - --- 43.3 .

4
5
3
6._

3
"! II _

6 
__ ;,

1 
I Wood's Dixie 1017________________ 50.0 

Coker's Ellis ____________________ ! 40.0 60.0 
Wood's Hybrid White 120--.--==1.___:6_.7_.:..._ 83.3 I __ !2.:.Q___l 

-
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total, 6. 7 percent of the ears had one to five grains damaged, while 
93.3 percent had 50 to 100 grains affected by weevil. 

The Pickup Baler Method of Harvesting Kobe Lespedeza Hay 
(E. D. Kyzer, T. M. Clyburn) 

With farm labor scarce and expensive, livestock producers must 
depend more on mechanized methods of producing and harvesting 
feed crops which are not practical or desirable for livestock to gather 
from the fields. The moist areas of South Carolina coastal farms are 
particularly adapted to some of the annual lespedezas sown in small 
grain and later grazed or harvested for hay. To harvest hay safely 
from such areas by the use of the mowing machine, dump rake, etc., 
has always required much hand labor. To study the use of the pickup 
baler under such conditions Kobe lespedeza was seeded in 20 acres 
of oats at the rate of 30 pounds per acre on February 15. Only enough 
hay was mowed each day to provide for one day's operation of the 
baler. The following day this hay was windrowed with a side-delivery 
rake and then allowed to cure until dry enough to bale safely and 
permit storage without probable damage. Following baling, the hay 
in most instances was stored in an open shed, the bales being so 
stacked as to allow ventilation between them. When it was not pos
sible to complete the storage of the hay on the same day it was baled, 
the bales were placed on end over night to prevent them from absorb
ing too much moisture from the ground. 

Observations as to the time necessary between mowing and baling 
showed that with lespedeza producing from two to three tons per acre, 
as was the case in this instance, not less than two days of favorable 
haying weather were required to assure that damage of the hay in 
the bales would not occur. In large areas of the field where, in spite 
of a good stand of lespedeza, considerable grass and weeds were 
found, or where the growth of lespedeza was extremely heavy, it was 
not safe to bale the hay until the third day after cutting. Sixty days 
after baling and storing, much of the hay produced in this experiment 
was fed to cafves. Inspection at that time showed the existence of an 
occasional small molded area in a few of the bales, indicating that a 
limited portion of the hay was not allowed to cure sufficiently before 
bailing. 

It seems safe to assume from the above that pickup hay balers of 
approved type and consb·uction are practical in the harvesting of 
lespedeza hay where sufficient acreage is planted to warrant the pur
chase of the equipment, or where custom work can be arranged. It 
is also concluded that where the usual saisfactory yields are produced 
and when the usual mixture of grass and weeds occurs, baling cannot 
be safely done until the second or third day following mowing. 
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Hegari As a Winter Grazing Crop For Beef Cattle 
(E. D. Kyzer) 

Recently the planting of grain sorghums after small grain for 
winter grazing by beef cattle has been strongly advocated on the 
theory that the cattle will thus obtain grain and roughage from the 
fields and save the heavy expense of harvesting and barn feeding. 
Two plantings of Hegari were made in 1946 in order to determine the 
value of dependability of this crop for wintering beef cattle. The first 
planting was made with a tractor outfit June 1 and the second after 
oats July 10. Both plantings grew satisfactorily and, since weather 
conditions at the time of heading were favorable in both instances, a 
normal seed crop was produced that apparently would have provided 
excellent cattle feed in January. However, during the latter part of 
October enormous flocks of black birds arrived and began feasting on 
approximately six acres of the Hegari. Shooting only seemed to divide 
the birds into smaller flocks and drive them to other points in the field 
beyond gun range. 

An inspection of the field made December 10, while beef cattle 
were still on grass and clover pasture at this station, revealed the fact 
that the Hegari grain supply had "gone with the birds" and that only 
an occasional grain remained in the seed heads. Approximately 
twenty years' observations at this station confirm the fact that in-
variably enormous flocks of black birds arrive in late fall and remain -: 
until spring unless extreme cold drives them farther south. In view 
of this fact it seems inadvisable to depend upon cattle harvesting grain 
from the grain sorghums in this section of the state. 

Grass Hay From Permanent Pasture 
(E. D. Kyzer, T. M. Clyburn) 

Pasture of carpet grass, dallis grass, and white dutch clover, that 
have received reasonable amounts of calcium, phosphorus, potash and 
some manure, and have beert safely stocked with cattle, often pro
duce greater amounts of herbage than the cattle can oonsume. Ex
perience has shown that if this excess growth is left undisturbed it 
becomes tough and unpalatable, prevents new growth from taking 
place, and often results in poor stands of clover the following year. 
Since this condition often occurs on the better pastures at this station, 
and since these pastures are mowed annually, it seemed worthwhile 
to attempt to utilize the clippings as a winter roughage for mature 
cattle. 

Records showed that seven acres of permanent pasture yielded 
an average of 750 pounds per acre of bright dry grass hay in addition 
to carrying an average of one mature cow per acre throughout the 
pasture season. Mature cattle, receiving 20 pounds of sorghum silage 
and one pound of cottonseed meal per day, readily consumed this hay 
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as a dry roughage. Since the mowing of permanent pastures is an ap
proved practice, a satisfactory winter roughage may be produced in 
many instances, as was done in this case, as a by-product of good 
pasture management. 

Controlling Cattle Insects With DDT 
(T. M. Clyburn) 

Aqueous solutions of DDT of varying concentration, and applied 
by different methods, were tested as to their effectiveness in controiling 
horn, stable, and house flies on the beef cattle at this station. The first 
group of 34 Angus cattle of all ages was treated with a solution con
taining 1.25 percent of DDT. These animals were th9roughly sprayed 
with a fine mist (using 25 to 35 pounds pressure) that wet the hair 
without any appreciable run-off. The average application per animal 
was less than 0.1 gallon. The second group of 17 Angus heifers was 
treated in a similar manner, except a 2.5 percent solution of DDT was 
used. The average application was less than 0.05 gallon per animal 
in this case. The third group of 54 Angus cattle was treated with a 
2.5 percent solution of DDT; however, instead of spraying the entire 
animal with the solution, only the saddle portion of its back was 
treated. The average application of DDT was less than 0.03 gallon 
per animal. 

Each of the three methods was successful in controlling the flies 
for a period of two weeks after the first treatment and for three to 
four weeks following the second and third treatments. The ease of 
application in the case of the third method, if it continues to give as 
good results as the others, may justify its recommendation. The treat
ments were started in July, and three separate applications were made 
which gave good protection against flies during the late summer. It 
appears that at least six applications will be needed to control the 
B.ies during the entire summer. Horse flies were present on the cattle 
from time to time and appeared not to be affected by the DDT. 

Observations on Spraying a Calf \Vith Concentration Solutions 
of DDT 

(T. M. Clyburn) 

One unweaned Angus calf, weighing 162 pounds, was sprayed (at 
a pressure of 25 to 40 pounds) with 5 percent and 10 percent solutions 
of DDT over a period of 94 days with no harmful results. These 
concentrations were 20 to 40 times as great as those recommended by 
the USDA and the manufacturers. 

For the first month of the study the calf was treated daily except 
Sundays; thereafter applications were made as often as necessary to 
keep a residue on its back. During the first 14 days 169 ounces of 5 
percent DDT solution were applied with no harmful results and the 
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concentration of the solution was increased to 10 percent. At the end 
of the study, the calf had been sprayed with the equivalent of 449 
ounces of 10 percent DDT solution. This quantity of solution con
tained 3Ys pounds of 100 percent DDT or 51 times as much as would 
normally be applied by a farmer using the USDA recommendations 
for a full season (six treatments). 

The calf was weighed at every treatment and made consistent 
daily gains of nearly one pound per day, completing the test with a 
weight of 254 pounds. This is considered a normal gain for a calf of 
this size with only pasture and its mother's milk as feed. From these 
observations it is concluded that beef cattle producers should en
counter no trouble in spraying their herds with concentrations of DDT 
as high as five percent applied as often as necessary to control flies. 

Service to Club Boys and Fanners 
(E. D. Kyzer) 

Four-H and FFA club boys have continued to make use of the 
herds of beef cattle and hogs owned by the station in their judging 
contests. The station always has several groups of suitable halter
broken animals for this purpose. Also, all satisfactory steer calves 
were reserved for, and purchased by, club boys for use in their beef 
cattle projects and shows. Surplus breeding stock has been sold to 
South Carolina farmers at reasonable prices. 

The station was host to the farmers of adjoining counties in con
nection with the district forage-crop school sponsored by Extension 
Service workers. Seventeen forage crop items and related demon
strations were made available by the station for the school program 
Keen interest in these crops and demonstrations was evident. 

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

Agricultural research is primarily concerned with seeking the 
truth for the farmer and establishing facts upon whieh he can rely 
with the utmost confidence. The increased per acre yields and im
proved quality of practically all crops grown in the state is evidence 
that farmers have made use of and have benefited from the results of 
agricultural research. Farmers will no doubt rely more and more 
upon research in making adjustments which are necessary because of 
changing agricultural conditions. All research projects at the Pee Dee 
Station have been so planned that results obtained will be of practical 
value to growers. 

This station has been fortunate in maintaining cooperative rela
tions with several divisions of the U. S. Department of Agriculture 
for a number of years. The extensive cotton breeding program and 

-
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all tobacco research activities are in cooperation with the Bureau of 

Plant Industry, Soils, and Agricultural Engineering. The Bureau of 

Entomology and Plant Quarantine is cooperating in all insect investi

gations, consisting of life history studies and control methods for prac

tically all the insects attacking field crops grown in the state. Trained 

personnel to conduct these investigations is permanently stationed 

here, making it possible to carry on year-round investigations covering 

a wide field. 

Detailed reports covering some of these cooperative activities will 

be found under appropriate heading in the following pages. 

Regional Soybean Variety Test 

(E. E. Hall, F. M. Harrell, C. B. Smith) 

Research investigations with soybeans during recent years has 

. resulted in the development of high yielding, shatter-resistant varieties 

with comparatively high oil content. These characteristics, coupled 

with the demand for this crop as food and for the manufacture of 

numerous products, . have resulted in a greatly expanded acreage. 

With the view of determining the most profitable varieties for farmers 

to grow, the Bureau of Plant Industry of the USDA has supplied seed 

of leading varieties since 1943 to experiment stations for planting 

regional variety tests, one of which was located at this station. 

In 1945, sixteen varieties were included in tests planted on two 

different dates, May 14 and June 20. 

In Table 39 are recorded yields for the different planting dates, 

percentages of oil and protein, and size of seed. In the early planting 

the yields varied from 18.2 bushels for the lowest yielding variety to 

31.9 for the highest, and in the late planting from 11.2 bushels to 23.1 

bushels per acre. The early planting consistently made the highest 

yields and there was a slight difference in oil and protein content in 

favor of the early planting. 

Corn Variety Test 

(E. E. Hall, F. M. Harrell, C. B. Smith) 

Yellow Hybrids. - The acreage planted to yellow corn in South 

Carolina has increased rapidly during recent years. This is due in 

part to the preference for yellow corn for feeding livestock and to its 

use in commercial feedstuffs. The development by plant breeders of 

yellow varieties and hybrids that yield as well as the best white varie

ties has also been a big factor in the increased acreage of yellow corn .. 

Tests conducted annually at this station show there is very little differ

ence in yield between the best yellow and the best white varieties 

when grown under the same conditions. Seventeen yellow hybrids 

were included in a variety test in 1945 in which Latham's Double, a 



98 SOUTH CAROLINA EXPERIMENT STATION 

Table 39.-Yield, Oil and Protein Content, and Size of Seed of Soybean Varieties. 
Pee Dee Station. 

Early Planting-May 14, 1945 

Variety 

• I 

~~!~~~e -~-~~~~~~~============= ! 
!t~8 ========================! 
tt~l~~~=n -=====================! 44774 (Ogden x Missoyl--------- 1 
Palmetto ------------------- -- i 
Ogden ____________________ --- ~ 

42-61 ------------------------
26-39-M --------------------- 1 

Wood's Yellow ----------------1 
C. N. S. ---------------------1 
89775-A ---------------------1 
Arksoy ----------------------- . 
Monetta ----------------------1 

Bushels 
per 

Acre 

31.9 
31.1 
28.4 
27.5 
27.1 
26.5 
26.0 
25.1 
24.8 
24.3 
23.4 
23.4 
21.0 
20.8 
18.7 
18.2 

Oil, 
Percent 

20.8 
19.4 
20.2 
22.1 
20.1 
21.8 
19.6 
18.7 
21.1 
20.5 
19.9 
19.5 
19.0 
18.8 
19.8 
17.3 

Late Planting-June 20, 1945 

I 42-26 ________________________ 

1

. 

42-61 ------------------------
Wood's Yellow ----------------

~~-~~ s~-========~============ 1 
42-131 ----------------------
Missoy -----------------------
Ralsoy _________ - -------------
26-39-M ---------------------
Ogden _ ------------------- __ _ 
44774 (Ogden x Missoy) _______ _ 
Volstate ----------------------1 
41-90 ------------------------1 
89775-A ---------------------1 
Monetta ---------------------1 
Palmetto ---------------------1 

23.1 
20.7 
19.0 
18.9 
18.4 
18.1 
17.8 
17.8 
17.2 
15.9 
15.6 
15.0 
14.8 
14.3 
12.7 
11.2 

20.0 
20.0 
18.6 
19.8 
18.0 
20.2 
18.6 
19.6 
19.7 
20.6 
19.2 
21.0 
21.7 
18.8 
15.9 
16.9 

Protein, 
Percent 

41.2 
40.9 
43.1 
40.0 
41.8 
40.2 
41.2 
43.2 
41.4 
41.2 
42.8 
43.1 
44.2 
43.3 
44.5 
43.7 

41.2 
40.9 
42.6 
41.0 
44.9 
42.0 . 
40.0 
43.6 
41.9 
40.8 
40.7 
39.9 
39.4 
42.9 
42.5 
43.7 

I 
Wt. of 

lOU Seeds 
Crams 

15.1 
12.8 
15.5 
15.8 
18.3 
15.1 
14.1 
12.8 
17.6 
14.4 
19.1 
22.1 
14.2 
13.9 
15.2 
14.1 

standard white variety, was the check. The results are recorded in 
Table 40. 

The yields varied from 46.6 bushels for the lowest yielding variety 
to 71.8 for the highest yielding variety, a difference of 25.2 bushels per 
acre. Three Funk hybrids and one Wood's hybrid produced more 
than the check. The corn from a large percentage of the hybrids was 
of inferior quality due to insect and weather injury. The extent of 
injury was associated with shuck coverage, the greatest damage oc
curing to varieties having loose-fitting shucks that failed to cover the 
tips of ears. The degree of damage from weather and insects, ex
presed as light, moderate or severe, is recorded in Table 40. The 
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development of hybrid strains from adapted native varieties is now 
under way at this station, and it is hoped that some of the objection
able characters possessed by hybrids developed elsewhere will be 
overcome. 

Table 40.-Yellow Hybrid Corn Variety Test. Pee Dee Station, 1945. 

Yield, 
Variety Bushels I Shelling I Weevil Weather 

per Acre Percentage Damage Damage 
I Badly 

Funk's Hybrid 714 S. E . - -- - -- --- ----- 71.8 79.1 Light I Lodged Funk's Hybrid 3417 R. F. ______________ 71.1 81.3 Light 
I 

Light Funk's Hybrid 717 R. F. _______________ 70.7 83.0 Light Moderate Wood's Hybrid Golden Prolific S-210 ____ 66.1 85.1 Light I Light 
" Latl~am's Double ----~ - ------------- \ 64.9 84.0 Light I Light Funks Hybnd 40084 R. !:". _____________ 60.9 80.1 Light I Moderate Funk's Hybrid 708 L. F. _______________ , 59.2 79.7 Very Light I Moderate Kentucky Hybrid 102 ____ _____ _________ 57.3 81.0 Severe I Severe 
Pfister's Hybrid 660-20 F·-------------- 1 55.1 81.3 Severe I Severe 
Pfister:s Hybr.id 5897 ----------------- \ 54.7 84.2 Severe I Severe Pfister s Hybnd 164-18 J. E. ____________ 54.2 83.1 Severe I Severe 
Kentucky Hybrid 103 -----------------1 52.9 79.8 Moderate I Severe 
Pfister's Hybrid 390-18 J. E·------------1 52.9 81.1 Severe I Severe Pfister's Hybrid 180-18 T. F. ___________ , 52.6 81.7 Severe I Severe Wood's Hybrid Yellow Dent V-45 ___ ____ 50.1 80.4 Moderate I Severe Pfister's Hybrid 1897 -----------------1 49.1 81.8 Very Severe I Severe u. s. Hybrid 103 _____________________ , 48.4 78.3 Severe I Severe Pfister's Hybrid 165 ------------------ 46.6 80.2 Severe I Severe 

"This white , ·ariety was used as the check. 

White Hybrids. - Twelve white hybrid corn varieties were in
cluded in a yield test in 1945. The white hybrids were planted under 
soil and fertility conditions different from these of the yellow varieties, 

Table 41.-Yields and Shelling Percentage of White Hybrid Corn Varieties. Pee 
Dee Station, 1945. 

Variety 

Louisiana Hybrid 518 --------------------------' 
Green's 2 W----------------------------------1 Louisiana Hybrid 3802 _________________________ _ 
Louisiana Hybrid 468---------------------------1 
Tennessee Hybrid #15------------------------- 1 
Tennessee Hybrid #10-------------------------1 
Kentucky Hybrid 72 B--------------------------1 
Kentucky Hybrid 213--------------------------- \ Wood's Red Cob Prolific L-310 _________________ _ 
Pfister's Hybrid 610-8 TE _______________________ J 

Wood's Hybrid White Prolific S-350 ______________ 1 
Latham's Double (check)------------------------ 1 
Pfister's 612-1 R TE ----------------------------1 

Yield, 
Bushels 

per Acre 

47.0 
44.7 
44.4 
43.6 
40.8 
38.6 
35.8 
35.6 
35.1 
35.0 
34.4 
32.5 
32.2 

I 
Shelling 

Percentage 

II 86.3 
I 88.3 
I 87.3 
I 87.0 

I 85.7 
85.9 

I 81.0 
I 83.5 
I 85.7 
I 81.7 
I 84.7 
I 84.4 
I 81.1 



Table 42.-Cotton Variety Test-Pee Dee Station, 1945. (Varieties listed in order of total money value per acre.) 

Pounds Lint Seed Value per 
of Seed I Pounds I 

I I 

Value Pounds I Value Acre of Bolls 
Variety Cotton Per- per Length Price per per per Lint and per 

per Acre cent Acre Acre_ __ _,A,<:~ Acre Seed Pound 

k I $31.85 
I 

1. Co er 100 44-38------------ ----1 2182 39.5 862 1 3/ 16 $274.54 1320 I $33.00 $307.54 74 
2. Coker 100 44-32 ___________ ____ _ 1 2202 38.0 837 1 3/ 16 31.85 266.58 1365 I 34.12 300.70 64 
3. Coker 100 Staple St. L---------- 1 2150 38.6 830 1 3/ 16 31.85 264.35 1320 33.00 297.35 63 
4. Delfos 444A ---------------- - --1 2182 32.3 705 1 7/ 32 32.85 231.59 1477 36.92 268.51 78 
5. Coker 100 St. 9 ________________ 1 2061 38.5 793 1 5!32 29.85 236.71 1268 31.70 268.41 67 
6. Coker 100 Wilt 44-14 ___________ 1 2144 36.5 783 1 l/8 27.60 216.10 1361 34.02 250.12 61 
7. Delfos 916? - - -------~--------- 1997 36.2 723 1 5/ 32 29.85 215.81 1274 31.85 247.66 63 
8. Marett White Gold 2-3-23 ______ __ 2016 35.4 714 1 5132 29.85 213.12 1302 32.55 245.67 60 
9. Coker 100 Wilt 44-5 ____________ \ 1990 39.1 778 1 1 /8 27.60 214.72 1212 30.30 245.02 67 

10. Coker 100 Wilt 44-15 ___________ 2074 36.5 757 1 1/ 8 27.60 208.93 1317 32.92 241.85 62 
11. Coker 100 44-11_ ______________ _ 1 2202 37.1 817 1 3/ 32 25.10 205.06 1385 34.62 239.68 69 
12. Coker 100 44-12---------------- j 1997 37.0 739 1 1/8 27.60 203.96 1258 31.45 23.5.41 70 
13. Coker 100 Wilt 44-28 ___________ 2157 36.9 796 1 l/16 24.85 197.80 1361 34.02 231.82 65 
14. Coker 4 in 1St. 7--------------- 1 2163 36.6 792 1 1/16 24.85 196.81 1371 34.27 231.08 64 
15. Coker 100 Wilt 44-320 ________ __ 1 2112 37.1 784 1 1/ 16 24.85 194.82 1328 33.20 228.02 64 
16. Stoneville 2 B-8275 ___________ __ ! 1862 35.6 663 1 5/ 32 29.85 197.90 1199 29.97 227.87 58 
17. Marett White Gold 2-3-18 _______ , 1843 35.7 658 1 5/32 29.85 196.41 1185 29.62 226.03 60 
18. Coker 100 Wilt St. 5-----~------ . 2074 37.2 772 1 1/ 16 24.85 191.84 1302 32.55 224.39 65 
19. Coker 100 Wilt 44-113 _________ _! 2086 36.3 757 1 3/ 32 25.10 190.00 1329 33.22 223.22 62 
20. Bobdel -----------------------1 1990 34.3 683 1 l/8 27.60 188.50 1307 32.67 221.17 67 
21. Empire P 42-2-4 _______________ j 1946 38.8 755 1 3/ 32 25.10 189.50 1191 29.77 219.27 53 
22. Bobshaw 1-0339 --------------- 1 2029 38.2 775 1 1/32 24.10 186.77 1254 31.35 218.12 70 

( n 
~I 



23. Marett W. R. E 1-2L ___________ I 1933 I 37.1 717 1 3/ 32 I 25.10 I 179.96 I 1216 30.40 210.36 

I 
65 24. Coker 100 Wilt 44-63 ______ ___ __ 1907 39.3 749 1 1/32 24.10 I 180.50 

I 
1158 28.95 209.45 67 25. Empire P 42-7-8 ________________ , 1869 38.9 727 1 1/ 16 24.8.'5 

I 
180.65 1142 28.55 209.20 52 26. Marett White Gold St. 4 _________ 1837 34.9 641 1 1; 8 27.60 176.91 

I 
1196 29.90 206.81 61 27. Empire P 42 (Bulk)----;--------- ~ 1862 38.2 711 

I 
1 1/ 16 24.85 I 176.68 1151 28.77 205.45 54 28. Marett W. R. C. 4-8-26--------- 1843 38.1 702 1 3/ 32 I 25.10 176.20 

I 
1141 28.52 204.72 72 29. Coker Wilds St. 17 _____________ 1555 33.0 513 1 5/ 16 

I 

34.10 i 174.93 1042 26.05 200.98 67 ~. Coker 100 Wilt 44-312 __________ 1862 37.0 689 

I 
1 1/ 16 24.85 I 171.21 1173 29.32 200.53 65 31. Bobshaw - L __________________ 1869 36.3 678 1 1/ 16 24.85 

I 
168.48 I 1191 29.77 I 198.25 66 32. Delfos 920 W. R. _______________ 1574 34.0 535 1 3/16 31.85 170.39 I 1039 25.97 196.36 74 33. Bobshaw 1-948 _______ :_ ________ 1824 37.4 682 

I 
1 1 :-;~ I 24.10 I Hl4.36 I 1142 28.55 192.91 68 34. Marett W. R. 4 X ______________ 1728 38.5 665 1 1/ 16 

I 
24.85 I 165.25 I 1063 I 26.57 191.82 68 35. Acala 196 -------------------- 1421 32.7 465 I 1 1/ 4 34.10 I 158.56 I 956 

I 
23.90 182.46 54 36. Watson Dixie Triumph No. 12 ____ 1 1850 33.9 627 I 1 1/ 32 I 24.10 I 151.10 I 1223 30.57 181.67 66 37. Deltapine No. 14---------------j 1574 

I 
39.8 I 626 

I 
1 1/ 32 I 24.10 I 150.86 I 948 I 23.70 I 174.56 

I 
74 38. Acala Mesa (commercial) ________ 1370 32.1 

I 
440 1 114 

I 
34. 10 I 150.04 I 930 I 23.25 I 173.29 54 39. Acala W 29-L ________________ _[ 1504 

I 
37.8 569 I 1 3 132 25.10 I 142.81 I 935 I 23.37 I 166.18 I 54 40. Acala 1517 -------------------1 1389 38.5 535 I 1 3 /32 I 25.10 I 134.28 I 854 I 21.35 I 155.63 I 53 

Lint percentage is an average determined from seven representative samples of each variety ginned on roller gin. Staple values are based on Augusta spot market, middling basis, 15/ 16 at 23.60 cents as of October 26, 1945. Seed valued at $50.00 per ton. 
Staple length is an average determined from seven samples graded and stapled by the South Carolina Department of Agriculture. Each variety was replicated seven (7) times in 4-row plots, and yield records were obtained from two inside rows of each plot. 
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so that the yield records of the two tests are not comparable. Yield 
data and shelling percentage are recorded in Table 41. 

Louisiana Hybrid 518 produced the highest yield, 47 bushels per 
acre as compared with 32.2 bushels for Pfister's hybrid 612-18, a differ
ence in yield of 14.8 bushels per acre. Eleven of the 12 hybrids pro
duced more than the check, Latham's Double. Green's 2W, second in 
total yield, gave the highest shelling percentage, 88.3, as compared 
with Kentucky hybrid 72B with the lowest shelling percentage of 
81.0. 

Cotton Variety Test 

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

At this time cotton spinners are interested in obtaining cotton 
with a staple of good character and superior spinning qualities to help 
meet the competition from synthetic fibers. Breeders have made great 
progress within recent years in developing varieties and strains possess
ing staple qualities desired by spinners, and the growing of these 
superior varieties on a one-variety community basis makes it possible 
to supply mills with a uniform staple for which they are willing to pay 
a premium. Growers are anxious to take advantage of the benefits 
derived from producing superior staple, as evidenced by frequent re
quests for information as to the most profitable variety to plant. The 
experiment station is able to supply this information from results of 
carefully conducted variety tests of a large number of leading varieties. 
Forty varieties, each replicated seven times in 4-row plots, were in
cluded in the test in 1945. Results of this test, which included total 
yield, percentage of lint, length of staple, price, value of staple, pounds 
of seed, value of seed, and total money value per acre for each of the 
40 varieties, are recorded in Table 42. 

The total yield of seed cotton varied from 2202 pounds for the 
highest yielding to 1389 pounds for the lowest yielding variety, a differ
ence of 813 pounds, while the lint yield varied from 862 to 440 pounds, 
a difference of 422 pounds per acre. Staple length ranged from 1 1 32 
to 1 5 / 16 inches, with a variation in price of 24.10 to 34.10 cents per 
pound. The highest total money value per acre was $307.54, as com
pared with $155.63 for the lowest, a difference of $151.91 per acre. 
Coker's 100 44-38, Coker's 100 44-32, Coker's 100, Staple St. 1, and 
Delfos 444A were ranked highest in total money value per acre, in 
the order named. 

Value of Stable Manure in Cotton Production 
(E. E. Hall, F. M. Harrell) 

Studies have been under way since 1934 to determine the value 
of stable manure in cotton production when used alone and at vary
in!! rates with definite amounts of commercial fertilizer. Manure. 

-
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fable 43.-Yields of Seed Cotton from Varying Amounts of Stable Manure Alone and in Combination with Commercial Fertilizer. Pee Dee Experi ment Station. 

I 
Pounds of Seed Cotton per Acre 

1945 I 
Average Treatment Yield, 1934 1935 1936 I 1937 I 1938 I 1939 I 1940 I 1941 I 1942 1 1943 I 1944 I 12 yrs. 

No Manure I I 
2205 I 1750 I I I 1544 1 I I I 1644 

I 425 lbs. Fertilizer_ ____________ 1730 I 1835 1251 1 2081 604 1661 1920 I 1419 I 1637 2 Tons Manure I I 
2021 I I 1634 I 2175 

I I I I No Fertilizer ------- ---------1 1811 I 1884 1621 I 1591 I 731 1758 2088 I 1437 I 1631 I 1699 1 Ton Manure I I 
2238 \ 1939. I 1749 I 2571 I \ 1795 ~ I I 425 lbs. Fertilizer_ ________ ___ _ l 1823 I 1964 1669 862 2067 1489 I 1632 I 1817 3 Tons Manure I I 
2515 I 2137 I 1947 I 3002 

I I I 425 lbs. Fertilizer ___ __________ [ 1804 I 2098 1711 I 934 I 1942 2337 I 1731 I 1692 I 1986 5 Tons Manure I I I i I I I I 1669 I 1422 I 425 lbs. Fertilizer_ ___ -------- -I 1895 I 2114 I 2659 I 2212 I 2027 I 2974 I 1700 i 896 I 1799 2103 1956 
The commercial fertilizer used was a 5-10-5 mixturP. 



rable 44.-Yields of Seed Cotton from Experiments on Time and Rate of Application of Potash, 1936-1945, Pee Dee Station. 

Pounds Average Increase Increase Over 
Increase 

of Pounds of Seed Cotton per Acre for Over in Cotton 

Potash Time of Application Each Preceding No Potash from Each 

Applied 
1936[1937 [ 1938 11939 11940 [ 1942 1194311944 11945 I Average 

li.ate . Treatment Pound ot 
1:-ounds I Percent of Potash 

I I I I I I ' I I I I I I I 
None I ------------------- 1 188 I 101 I 196 1 218 290 I 198 I 4951 4331 363 I 276 I 276 1 

15 I All before planting-- 1 560 I 462 I 610 I 801 672 I 380 1 6971 709 I 713 I 623 I I 
I 1

/2 before planting I I I 1 I I I I I I I 
I 1/2 at chopping ______ ! 376 1 32411076 1 767 722 1 3351 875 I 808 1 so.:; I 676 1 580 1 304 304 110 20 

I All at chopping _____ [ 145 I 209 1 468 I 464 503 I 190 I 758 I 685 I 537 I 440 1 I 
30 I (Checks) I I I I I I I I I I I 

I All before planting __ [ 860 I 839 11184 [ 1266 1006 I 468 11034 [ 1161 1 994 I 979 I 979 I 399 703 255 23 

45 I All before planting __ l 1115 l 1001 / 1359 11432 1068 1 497 I 986 1 889 1 939 1 1032 I I 
I "12 before planting i I I I I 
I "12 at chopping ______ [ 680 I 869 11262 [ 1492 1188 1 39611024 11153 1 11761 1027 I 1016 I 37 740 268 16 

I All at chopping _____ [ 498 682 11249 11212 1097 I 573 11038 11201 11286 988 I I 
60 I All before planting __ l 1432 l 1199 l 1634 1649 1291 I 422 11150 11302 11048 1 1236 I I 

I 1
/2 before planting I \ I I I I I I I 

I "12 at chopping ______ ! 792 91311193 1598 1262 416 11320 11087 11033 I 1068 I 1111 [ 95 835 302 14 

I All at chopping _____ ! 573 I 803 11470 1384 1114 678 959 11086 11206 I 1030 , 

75 I All before planting_ -I 1719 I 1111 ! 1567 I 1723 1332 I 442 I 993 I 1263 I 883 / 1226 I I 
I 1

/2 before planting I I I I I I I I · 
I % at chopping ______ [ 1074 l 1138 l 1638 l 1772 l 1134 663 116611269 11036 1 1207 I 1178 I 67 902 327 12 

I All at chopping _____ ! 769 l 1078 11749 l 1658 l 1147 l 557 11005 11201 I 741 I ll01 I I 

100 I All before planting __ / I I I I I I I I I I I 
I % before planting I I I I I 
I "12 at chopping ______ l 1516 l 1032l1386 11513 i ll47 I 470 I 974 11122 I 797 1 1106 I 1026 l-152 750 272 7.5 

I All at chopping_____ 891 1 869 11402 1374 11023 I 520 I 888 1 924 l 625 I 946 I I 

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

from Cal-nitro. 

( ( ) ( ( 
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free of excess straw and litter, was applied in the drill in varying 
amounts per acre 10 days to two weeks previous to planting and 
thoroughly mixed with the soil. One series of plots received 425 
pounds of fertilizer but no manure, while another series received two 
tons of stable manure per acre and no fertilizer. In three other series, 
the fertilizer rate remained constant with varying manure applica
tions of 1, 3, and 5 tons per acre. The various treatments have been 
continued on the same areas for the duration of the test. Annual and 
average yields over a 12-year period are given in Table 43. 

An average yield of 1637 pounds of seed cotton per acre has been 
obtained from the use of 425 pounds of fertilizer, as compared with 
1699 pounds from two tons of stable manure but no commercial fer
tilizer. Manure applied at rates of 1, 3, and 5 tons per acre, with 
fertilizer remaining constant, has resulted in 12-year average yields 
of 1817, 1986, and 1956 pounds per acre, respectively. From these re
sults it appears that two tons of stable manure applied in the drill is 
equivalent to 425 pounds of high grade fertilizer in producing cotton. 
They also indicate that from 2 to 3 tons of manure per acre in the drill 
is the most profitable application when supplemented with 425 pounds 
of high grade fertilizer per acre. 

Time and Rate of Application of Potash Fertilizer to Cotton 

(H. P. Cooper, E. E. Hall, F. M. Harrell) 

In 1936, a series of experiments was started at the Pee Dee Sta
tion on a soil type very deficient in potash to determine the best rate 
and time of application of potash to cotton. In previous years, crop 
failures had been frequent on this soil type, due to light applications 
of plant food, especially potash. 

The field was divided into 48 plots of 1/16 acre each and a basic 
fertilizer application of 600 pounds per acre of a 5-10-0 mixture was 
made annually to all plots. Potash was applied at rates of 0, 15, 30, 
45, 60, 75, and 100 pounds of K20 per acre. Soon after thinning the 
cotton to a stand, all plots were side-dressed with 15 pounds of nitrogen 
per acre from Calnitro. The times of application were (1) all before 
planting, (2) half before planting and half at chopping, and (3) all at 
chopping. These experiments have continued on the same plots for 
nine years with yearly and average results as recorded in Table 44. 

The "no potash" treatments averaged only 276 pounds of seed 
cotton per acre, as compared to 580, 979, 1016, 1111, 1178, and 1026 
pounds per acre when 15, 30, 45, 60, 75, and 100 pounds of potash per 
acre, respectively, were applied. The yield of seed cotton increased 
with the rate of application of potash up to 75 pounds, regardless of 
when the potash was applied. Slightly higher yields were obtained 
by applying all the potash before planting. For each pound of potash 
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applied there was an increase of 8 to 23 pounds of seed cotton per acre, 
depending upon the rate of application. 

On soils low in available potash, these results indicate that at 
least 75 pounds of K2 0 per acre should be applied for best results in 
cotton production. 

Cotton Improvement and Breeding 
(W. H. Jenkins, D. C. Harrell, R. S. Bailey, E. E. Hall) 

The work of breeding and maintaining earlier, more productive 
sea island cotton, which can be grown satisfactorily under boll weevil 
conditions, and cottons with longer, stronger fibers, which are as pro
ductive as standard commercial types having staple 1¥4 inches long, 
was continued during 1946. The work, which has heretofore been 
done on Johns Island, was expanded somewhat in 1946 at the Pee Dee 
Station, crosses being made between Tanguis, Egyptian, sea island, 
and several wild types from Florida. The work on long staple upland 
types is being confined to the Pee Dee Experiment Station, except for 
the testing of new strains in Georgia and Florida. 

Interspecific Breeding. - Good progress has been made in de
veloping an extra long staple cotton (1% to P/2 inches) which can be 
grown as satisfactorily under boll weevil conditions as the standard 
commercial varieties with 1¥4-inch fiber. A history of the develop
ment of one of the best of these bred at the Pee Dee Station is given 
below as an example of what may be expectd from such efforts. 

To begin with many upland varieties and many sea island strains 
were tried in the interspecific backcross system of breeding followed 
in this work. The most promising strain developed, Sealand 542, came 
from a Bleak Hall (sea island) x Coker-Wilds backcross. The outstand
ing Progeny row (542) was observed in 1943 in the third generation 
from the fourth backcross on Coker-Wilds. 

One of the parents of Sealand 542, Bleak Hall, is a sea island type, 
having one of the longest, finest, silkiest fibers which was grown in 
coastal Carolina in the old days. It was developed and grown exclu
sively by John F. Townsend on his Bleak Hall plantation on Edisto 
Island. The lint, which had a length of 2 to 2% inches, was sold 
directly to spinners in Europe for the manufacture of fine laces. 
While the fiber was extremely long and fine, the percentage of lint 
was very low (18 to 22). Such a low lint percentage is a characteristic 
of fine , long, sea island cottons. The bolls were small but numerous. 
Sea island cotton in general is less susceptible to shedding of fruit 
forms (squares and young bolls) than upland types. The characters 
to be transferred from the sea island cotton to the upland type were 
fiber length, strength, and fineness , "high boiling" capacity, and re
duced susceptibility to fruit shedding. 
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The other parent was Coker-Wilds. The characteristics needed 
from this upland cotton were earliness, boll toughness, boll size, good 
boll opening and fluffing qualities, and satisfactory productivity as 
well as an upland-like plant type. Coker-Wilds, which is an excellent 
long staple upland type, was found after tests of many upland varie
ties to be the best of this type for the recurrent parent. 

In order to obtain stability in an interspecific hybrid, such as Sea
land 542, several backcrosses to the upland type were found necessary, 
but in the course of several such backcrossings not only was a long
staple, upland type found to be necessary as the recurrent parent, but 
an extra long-staple sea island, such as Bleak Hall, was also found to 
be an advantage in the first cross as insurance of sufficient staple 
length in the strain to be developed. 

The first cross was made in 1936 between Bleak Hall, with a lint 
percentage of 21 and staple length of 1 31 ,/32 inches, and Coker
Wilds. The Bleak Hall plant type was good. All the plants in the 
progeny had long, fine fiber, and none of the selections had a staple 
length less than 1 29 ,132 inches. The first cross (F 1) was planted as 
progeney No. 368 in 1937 and the first backcross was made on Coker
Wilds Strain 9. The backcross parent had a lint percentage of 35.5 
and a staple length of 1% inches. However, the plant type at the end 
of the season showed some undesirable characteristics such as crooked, 
irregular fruiting branches and some faciation. The record of the 
characteristics of the progenies of the first cross shows progeny No. 
368 to have been the most productive in the group. All the seeds were 
naked, except for a tuft of fuzz on the hilum end as in the case of sea 
island seed. 

The progeny of the first backcross was designated as No. 266 in 
1938 and the second backcross was made between plant 1 of this 
progeny and a selection from Coker-Wilds 9. Plant 1 had a lint per
centage of 27.3, a staple length varying from 1% to 1 11/ 16 inches, 
and large bolls with good fluff. The seeds of plants selected out of 
progeny 266 were very large and very fuzzy, and some of the plants 
were very open in type with fruiting branches which were extra long. 
Four plants were selected. The staple length was good (1% to 1% 
inches) and the lint percentage range was from 27.3 to 32.8, but the 
seed fuzz , green to dirty brown in color, was generally too abundant. 
Much of the fuzz was removed in ginning, which caused considerable 
discoloration of the lint. The Coker-Wilds 9 selection used as the re
current parent had a staple length of 1 5 / 16 to 1 7 ,/16 inches, and a 
lint percentage of 35.9 but also exhibited poor plant type and some 
cluster tendency. 

Seed from the second backcross was planted as progeny 384 in 
1939, and the third backcross was made between plant 4 of this 
progeny and a selection from Coker-\iVilds 8. Five selections were 
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saved from progeny 384, with staple length ranging from 1% to 
1 11 j 16 inches and a lint percentage varying from 28.2 to 31.8. The 
boll opening was generally good. The plants were of a low-growing 
upland type. The staple length of the recurrent Coker-Wilds 8 parent 
proved to be longer than usual, 11/z to 1 9 j 16 inches. The bolls were 
large, the fluff was good, and the plant type was satisfactory. 

Seed of the third backcross was planted as progeny 396 in 1940 
and the fourth and last backcross was made between plant 3 of this 
progeny and a selection from Coker-Wilds 11. Progeny 396 was pro
ductive with plants 2% to 3% feet high and having good bolls. The 
staple length ranged between 13/s and 1 11 / 16 inches, and the lint per
centage of the nine plants selected varied from 27 to 34.7. Plant 3, 
on which the fourth backcross was made, had a staple length varying 
from slightly less than Plz inches to 1% inches and a lint percentage of 
31.3. The Coker-Wilds recurrent parent plant had a staple length of 
1 5 j 16 to Plz inches and a lint percentage of 34.3. 

Seed of the fourth backcross was planted as progeny 610 in 
1941 from which only two plants were selected. These were much 
alike in staple, lint percentage, lint and seed indices, and plant type, 
and both had good bolls. The staple length wa:; 1 7 / 16 to 1 9 j 16 
inches, the lint percentage was 31, and the lint index 6.7. 

More segregation occurred in 1942 in the F 2 generation of the 
last backcross. The staple length ranged from 1% to 1 11 / 16 inches, 
and the lint percentage and lint index of the selections from progeny 
row 1248 ranged from 30.4 to 34.2 and 5.4 to 7.1, respectively. The 
bolls opened and fluffed well. The plants varied in type from open to 
cluster. One good progeny, 541, and one very good progeny, 542, 
developed in the F 3 generation in 1943. The plants in progeny 542 
were small to medium large, two to three feet tall, mostly well-shaped 
like Coker-Wilds with some a little open in type. They were well 
fruited, with good-sized, well-shaped bolls, which opened and fluffed 
well. The fiber was generally fairly fine , and of good character and 
had a staple length of 1% to 1 9 j 16 inches. The lint percentage of 
the 12 plants selected ranged from 29.1 to 34.75. Eleven of the 12 
selections were planted in an isolated plot in 1944 and a bulk lot of 
seed was planted in a strain test with other long staple uplands. There 
was some segregation in the F 4 generation grown in 11 progeny rows 
in 1944. There were differences in plant type, bolls, and fiber, but 
generally the planting was promising and many selections were made. 
A %-acre isolated planting was made in 1945, comprising 44 progeny 
rows chosen from the best of the 1944 selections. In this breeding 
block the plants were very uniform and productive. Boll opening 
was good and the staple length was generally 1 o/s to llh inches. Only 
three or four plants showed a definite tendency toward shorter staple 
(1% inches or less). 

.. 
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Small lint samples from selected plants and 50 boll samples from 
the strain test in 1945 indicated very strong fiber and good staple. 
Other tests in 1943, 1944, and 1946 also gave very high breaks by the 
Pressley Strength Tester. The breaks have been higher than those of 
Acala 1517, and Mesa Acala from New Mexico, and Coker-Wilds, 
three unusually strong upland varieties. Sealand 542 was productive 
in 1943, 1944, 1945, and again in 1946. The strain will be tested 
further in the 1947 variety tests, and increases will be made. 

The development of a wilt-resistant strain has been started. Many 
~ selections have been made for wilt resistance and these will be planted 

in heavily infected soil in 1947. 

Sea Island Cotton Breeding. - Continued progress is being made 
in sea island cotton breeding through hybridizing. The development 
of Seaberry was reported two years ago and the two new hybrids, 
"Conga" (Concord x Gaddis) and "Mondis" (Montserrat x Gaddis) 
were mentioned at that time. 

Strain tests were conducted in 1946 on .Johns Island at the Georgia 
Coastal Plain Experiment Station, Tifton, Ga. , and at Leesburg, 
Florida, which included Seaberry, Conga, Mondis, Seabrook 12B2 (as 
the check), and a Gaddis x Puerto Rican hybrid, "YR", developed at 
the Georgia Coastal Plain Experiment Station. On .Johns Island the 
hybrid YR and Seaberry yielded· 1275 pounds per acre each of seed 
cotton with the Seaberry being the earlier of the two. Conga yielded 
1213 pounds, Mondis 1173 pounds, and Seabrook 972 pounds per 
acre. These yields are higher by 23 percent for the Seaberry and YR, 
by 19 percent for Conga, and by 17 percent for Mondis than the Sea
brook which was grown in Georgia and Florida prior to 1943. Ex
cellent production also was obtained in the tests at Leesburg, Fla., but 
the order of yields was somewhat different from those on .Johns Island. 
There Mondis gave the highest yield with 1747 pounds of seed cotton 
to the acre. Yields of the other varieties were as follows: Conga 1631 
pounds, Seaberry 1560 pounds, Seabrook 12B2 (check) 1467 pounds, 
and YR 1380 pounds. 

More recent experiments involving triple hybrids of the sea island
like types indicate the possibility of further substantial increases ·in 
yields with no decrease in staple length. Appreciable increases in 
lint percentage, boll size and fluff have been obtained in the earlier 
generations. 

Experiments on the Control of Cotton Insects 
(Floyd F. Bondy and C. F. Rainwater) 

The boll weevil and the cotton aphid are the most important in
sect pests of cotton in this state and are often limiting factors in profit
able production. The loss to the cotton farmers of the state due to 
these insects during 1946 was estimated to have been more than seven 
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million dollars. Research on the practical control of cotton insects, 
therefore, is vital to the economy of the state. 

Of all the new organic insecticides that have been developed 
during recent years, benzene hexachloride, in preliminary tests, has 
shown greatest promise for the control of the boll weevil, the cotton 
aphid, and many other cotton insects. It was therefore included at 
one or more strengths or in combination with other insecticides in 
each experiment conducted against cotton insects at the Pee Dee 
Station during 1946. 

Five randomized-block experiments were conducted. In two of 
these experiments, five insecticidal treatments, together with individual 
check plots located within the experimental area, were replicated four 
times. In the other experiments six treatments with adjacent check 
areas were replicated five times. All experiments were carried out in 
fields as nearly uniform in all respects as could be found. The plots 
varied from 1/ 5 to 1/ 10 acre, depending on the size and uniformity of 
the fields selected. The initial boll weevil infestation in each experi
mental field was high, and conditions were favorable throughout the 
season for a critical comparison of the various insecticides being 
tested: 

Boll weevil infestation records were made twice a week and aphid 
population counts were recorded weekly after dusting was begun. 
Yield records were made for all experiments. Table 45 is a summary 
of the essential data obtained in these experiments. 

Experiment 1 was designed to compare gamma benzene hexa
chloride at different strengths with calcium arsenate alone and with 
calcium arsenate containing 1 percent of nicotine. Against the boll 
weevil the insecticides containing 5. 75 and 2.87 percent of gamma 
benzene hexachloride were as effective as calcium arsenate, but that 
containing only 1.43 percent was somewhat less effective. Almost per
fect aphid control was obtained with the highest two strengths, and 
much better control resulted from the use of 1.43 percent gamma 
benzene hexachloride than with calcium arsenate plus nicotine. The 
use of the 5.75 percent material effected higher yields than did any 
other h·eatment in this experiment. However, the full effect of the 
other two benzene hexachloride treatments is not shown because one 
plot of each of these treatments was in a washed-out area in the field. 

In Experiment 2 calcium arsenate containing benzene hexachloride 
at different sh·engths was compared with calcium arsenate containing 
nicotine and with calcium arsenate alone. Briefly, boll weevil control 
was not affected by the addition of benzene hexachloride or nicotine 
to calcium arsenate. All treatments were approximately equal in this 
respect, and all were much superior to the check. The benzene 
hexachloride apparently broke down when mixed with calcium arsen-
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Table 45.-Results of five randomized-block experiments in which various insecticides were 

tested against the boll weevil and cotton aphid. All insecticides were applied as 
dusts. Pee Dee Station, 1946. 

Average Average Average Increase 
per acre of boll Maximum yield of in seed 

Treatm ents appli- w eevil number seed cotton per 
cation , infesta- of cotton acre over 
pounds tion, aphids per acre, check, 

percent pe r leaf pounds pounds 
- -----

Experiment 1-8 applications beginning when boll weevil infest~tion reached 20%; 8 boll 
weevil infestation records, and 8 aphid counts included in averages. 

Calcium arsenate ------------------- 8.05 

I 
42.57 ll9.56 

I 
1513 456 

Calcium arsenate plus nicotine, 1 % _____ 7.16 42.42 15.33 1556 499 
Gamma benzene hexachloride, 5.75% ___ 6.44 42.22 0.90 I 1670 613 
Gamma benzene hexachloride, 2.87 o/c ___ 10.11 39.62 0.84 

I 
1214 157 

Gamma benzene hexachloride, 1.43% ___ 9.15 46.75 2.55 1155 98 
Check ------------------- __________ ---- I 60.45 8.07 I 1057 
Experiment 2-8 applications beginning when boll weevil infestation reached 10%; 10 boll 

weevil infestation records, and 8 aphid counts included in averages. 
Calcium arsenate -------------------- 8.49 I 22.93 130.48 I 1564 292 
Calcium arsenate plus nicotine, 1 % _____ 7.72 23.87 69.46 I 1301 29 
Gamma benzene hexachloride, 1.43% --- 9.60 22.17 123.52 I 1291 19 
Gamma benzene hexachloride, 0.72% ___ 10.23 23.02 131.96 I 1440 168 
Gamma benzene hexachloride, 0.36% ___ 8.38 24.47 124.80 I 1466 194 
Check ----------------------------- ---- I 51.75 49.91 I 1272 I 
Experiment 3-7 applications beginning when boll weevil infestation reaches 30%; 8 boll 

weevil infestation records and 7 aphid counts included in averages. 
""' Calcium arsenate -------------------- ~ 9.08 I Basic copper arsenate _________________ 9.73 I 

Gamma benzene hexachloride, 2.87% , I 

30.2 90.82 I 
36.7 92.56 I 

I 

1213 
1166 

332 
285 

No. 1 ------------------- - ----- / 10.21 I 35.7 0.73 I 1271 
Gamma benzene hexachloride, 2.87%, I I 

No. 2 -------------------------1 17.40 26.7 I 1.00 I 1130 
Gamma benzene hexachloride, 2.87 o/c , I I I 

No. 3 -------------------------) 11.00 I 33.3 I 0.80 I ll03 
DDT, 5%, plus gamma benzene hexa- l 

I I I chloride, 1.43% ----------------- 12.56 29.6 1.70 1334 
Check (outside) --------------------- ---- 65.0 ----- I 881 
Experiment 4-8 applications beginning when boll weevil infestation reached 20% ; 

weevil infestation records and 6 aphid counts included in average. 

Calcium arsenate --------------------1 Calcium arsenate plus nicotine, 1o/c ____ _ 
9.14 I 32.12 I 124.56 1681 
9.08 28.08 23.50 1821 

"'- Basic copper arsenate-----------------1 
Basic copper arsenate plus rotenone, 0.5o/r 

9.40 I 34.82 I 14o.oo 1657 
7.90 28.48 50.14 1714 

.... 

Gamma benzene hexachloride, 1.43% __ _ 
Gamma benzene hexachloride, 0.72% __ _ 
Check (outside) ---------------------

9.03 I 30.50 I 22.60 1523 
7.71 I 31.26 60.37 1602 

62.24 I _____ 1266 
Experiment 5-9 applications beginning when boll weevil infestation reached 10%; 

weevil infestation records, and 5 aphid counts included in averages. 
Calcium arsenate -------------------- ~ 11.36 33.18 I ll7.80 I 1576 
Basic copper arsenate_________________ 9.62 34.24 I ll9.46 I 1858 
Gamma benzene hexachloride, l.Oo/c____ 11.93 34.58 4.85 I 2035 
Gamma benzene hexachloride, 5.75% ___ 1 10.61 31.92 I 0.68 I 1852 
Ryania powder 50 '7<- ------------------1 6.30 46 .. '58 I 57.26 I 1626 
noT 50% ----------------- -- ------1 6.89 38.64 I 70.63 I 2306 
Check (outside) ---------------------' ---- 63.24 I ----- I 1368 

390 

249 

222 

453 

8 boll 

415 
555 
391 
448 
257 
336 

9 boll 

208 
490 
667 
484 
258 
938 
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ate and gave no aphid control. Such mixtures are definitely incom
patible. Aphid control was much better in the calcium arsenate
nicotine plots than in the others, but it was not sufficient to prevent 
serious damage. Because of the aphid build-up on all the treated plots 
in this experiment, which reduced yields considerably, production 
records were not of much value. 

Experiment 3 was a comparison of three different benzene hexa
chlorides, each containing 2.87 percent of the gamma isomer but each 
manufactured by a different process, with calcium arsenate, basic 
copper arsenate, and DDT plus benzene hexachloride. There was 
very little difference in the degree of boll weevil infestation following 
the various treatments. The plots treated with benzene hexachloride 
No. 2 had the lowest seasonal average, but they showed considerable 
burning of the foliage. Aphid control with the different benzene hexa
chlorides alone and with DDT was nearly perfect, but both calcium 
arsenate and basic copper arsenate allowed heavy populations of 
aphids to develop. The most outstanding treatment in this experi
ment, from the standpoint of yields, was one consisting of DDT plus 
benzene hexachloride. It apparently had greater residual etfect 
against the boll weevil and probably the bollworm and other cotton 
insects than any of the others. Mor~ bolls developed in the tops of 
the plants receiving this treatment. The use of benzene hexachloride 
No. 1 resulted in slightly greater yields than calcium arsenate. All 
treated plots gave significant increases in yield as compared with the 
checks. 

In Experiment 4 calcium arsenate alone, and containing nicotine, 
was compared ~ith basic copper arsenate alone, with rotenone, and 
with different strengths of gamma benzene hexachloride. Each treat
ment proved to be highly effective against the boll weevil, no im
portant differences appearing between treatments. Satisfactory aphid 
control was not secured with any of the treatments, although calcium 
arsenate with nicotine and basic copper arsenate with 1.43 percent of 
gamma benzene hexachloride gave much better control than the 
others. The other combinations gave better control than either of 
the arsenicals alone. All treatments resulted in yields greatly superior 
to the check, the calcium arsenate with nicotine being the best and 
basic copper arsenate with rotenone next. Combinations of basic 
copper arsenate and benzene hexachloride did not appear to be 
practical for the simultaneous control of the boll weevil and the 
cotton aphid, although such materials are not wholly incompatible, as 
are calcium arsenate and benzene hexachloride. 

Experiment 5 was designed to compare calcium arsenate, basic 
copper arsenate, gamma benzene hexachloride at different strengths, 
and DDT. Both of the arsenicals and all strengths of benzene hexa
chloride were approximately equal in effectiveness against the boll 
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weevil, and all gave very good control. DDT was only slightly less 
effective against the boll weevil than were the other four treatments 
and was much more effective than Ryania powder, which was, itself, 
very effective as compared with the check. The insecticide containing 
5.75 percent of gamma benzene hexachloride gave almost perfect 
aphid control. That containing 1.0 percent was nearly as good, and 
was 11 times as effective as Ryania powder, which in turn gave twice 
as good control as did either of the arsenicals, and slightly better con
trol than DDT. 

The yield records in this experiment were most significant. Cal
cium arsenate resulted in the least increase in yield, due almost en
tirely to the increase in the aphid population which caused most of 
the leaves and many of the young bolls to shed. Basic copper arsenate 
gave rise to a little greater aphid population than calcium arsenate, 
but did not cause leaf or boll shedding as did calcium arsenate. How
ever, this is not always the case. It is probable that under certain con
ditions the cotton plant absorbs the copper in the basic copper arsenate 
and utilizes it as a nutrient. Higher yields resulted from the use of the 
1.0 percent gamma benzene hexachloride than from the use of the 
5.75 percent material. The two materials were from different sources. 
Ryania powder resulted in somewhat higher yields than calcium 
arsenate because of better aphid control. From the standpoint of 
yields, DDT was the most promising treatment tested. Apparently 
this was due to its residual toxicity to the bollworm and other insects. 
The cotton plants in plots that received DDT were the only ones which 
had open bolls to their very tops. 

Summary 

In field experiments at the Pee Dee Station in 1946, to compare 
the effect of several insecticides applied as dusts against the boll 
weevil and the cotton aphid, benzene hexachloride at strengths varying 
from 1.0 to 5.75 percent of the gamma isomer gave almost perfect 
aphid control when mixed with an inert diluent or with DDT. Ben
zene hexachloride and calcium arsenate were incompatible, the ben
zene hexachloride apparently breaking down completely. Benzene 
hexachloride and basic copper arsenate appeared to be partially in
compatible, the aphid control being somewhat less when they were 
used together than when similar sb·engths of benzene hexachloride 
were mixed with an inert diluent. For boll weevil control, benzene 
hexachloride, at strengths of 1.0 percent to 5.75 percent of the gamma 
isomer, compared favorably with calcium arsenate. Mixtures of DDT 
and benzene hexachloride were more promising than benzene hexa
chloride alone. Ryania powder (50 percent) did not compare favor
ably with calcium arsenate, benzene hexachloride, or DDT. DDT 
seemed to be very promising for the control of many cotton insects. 
From the standpoint of increased yields, the 50 percent DDT dust 
was the best treatment tested. 
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Breeding for Disease Resistance and Quality in Flue-Cured 
Tobacco 

(James F. Bullock) 

In the flue-cured tobacco area of South Carolina there occur a 
number of soil-borne diseases of tobacco, such as root knot, meadow 
nematode, Granville wilt, sore shin, Fusarium wilt, and possibly other 
organisms causing root degeneration and decay. In addition, there 
are certain leaf diseases which can cause serious economic loss to the 
growers·. The more common of these are mosaic, brown spot, and 
angular leaf spot. Efforts to control these diseases of flue-cured tobacco 
through the use of fungicides, chemical treatment of the soil, crop 
rotation, varying cultural practices, and other means have not in the 
main been satisfactory. 

Through breeding, strains of flue-cured tobacco have been de
veloped which are resistant to black root rot, black shank, sore shin, 
and Granville wilt. While the resistant strains have generally given 
reasonable satisfaction in the areas in which they were developed, 
they have not always been acceptable when grown under other 
climatic, soil and disease conditions. Some of the resistant strains 
have failed to solve the growers' problem because while they were 
resistant to the particular disease for which they had been developed 
they were susceptible to another disease which was present in the 
growers' fields. 

The breeding program now in effect is a cooperative project be
tween the South Carolina Experiment Station and the Division of 
Tobacco, Medicinal and Special Crops of the Bureau of Plant In
dustry. It has as its objectives (1) the development of sb·ains of flue
cured tobacco resistant to root knot and meadow nematodes, the 
major soil-borne diseases of tobacco in the state, and (2) the develop
ment of sb·ains having a combined resistance to the more common 
tobacco diseases. Very definite progress is being made toward the ac
complishment of both objectives. Strains having relatively high resist
ance to root knot, and moderate resistance to meadow nematode, 
have been obtained. Also other strains having varying degrees of 
resistance to as many as five diseases have been found within the 
same line. It remains to be seen if it is possible to stabilize such re
sistance. 

Quality in flue-cured tobacco is highly important and very neces
sary if the desired smoke is to be obtained; therefore, it is necessary 
to evaluate quality in these new strains as they are developed. This 
is being done through chemical analyses of the cured tobacco plus 
observations of certain physical characteristics of the leaf. 
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Tobacco Variety-Fertilizer Tests 
(James F. Bullock) 

115 

Increased demand for Rue-cured tobacco during the past few 
years has resulted in the use of larger quantities of fertilizer under 
the crop. This increased fertilization has, in general, resulted in a 
somewhat lower quality of leaf. Earlier observations indicated that 
the newer varieties (400 and 401) would tolerate somewhat heavier 
fertilization than the older varieties such as Gold Dollar and Yellow 
Mammoth. 

To study the question, an experiment was started in 1944 using 
the varieties Gold Dollar and Y elow Mammoth in comparison with 
400 and 401 at three levels of fertilization; namely, 1000, 1400, 1800 
pounds per acre of a 3-8-6 fertilizer. All plots received an initial ap
plication of 1000 pounds per acre prior to transplanting. On plots re
ceiving fertilizer in excess of 1000 pounds per acre, the additional 
fertilizer was applied about 20 days after transplanting as a side
dressing on each side of the plant. All treatments were replicated 
Rve times. 

Yield and acre values obtained are given in Table 46. From these 
and other data not given, it would appear that both the 400 and 401 
varieties will tolerate higher levels of fertilization and produce higher 
per acre values without as great a decrease in quality as occurs with 
the older varieties. During the period of this test the price range for 
tobacco of good quality and tobacco of poor quality was relatively 
close. Now that quality is playing a far greater part in determining 
price, more attention will of necessity be given to quality and less 
emphasis placed on high yields obtained at the expense of quality. 
Table 46.-Effect of Different Rates of Fertilization on the Yield and Value of Four Varieties of Flue-Cured Tobacco. Pee Dee Experiment Station, 1944-1946. 

Pounds of Yield per 
Variety Fertilizer Acre, Value 

per Acre 0 Pounds per Acre 

1000 1442 $658.14 Gold Dollar -------------------- 1400 1484 690.01 
1800 1493 677.31 

Yellow Mammoth ----------------1 
1000 1484 683~ 
1400 1622 750.02 
1800 1556 713.47 

I 1000 1611 721.80 401 ---------------------------1 1400 1642 730.10 
1800 1755 780.07 

---------------------------1 
1000 1568 716.64 400 1400 1523 695.42 
1800 1602 724.88 

°Fertilizer Analysis, 3-8-6. 
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Blue Mold Disease of Tobacco 
(T. W. Graham) 

• 

Blue mold was unusually severe in South Carolina during 1946, 
because of its early appearance and because a prolonged period of 
weather favorable for the disease extended from the middle of March 
through the last week in April. Many tobacco beds suffered high 
plant mortality (25 to 75 percent killed) when the epidemic struck the 
young plants. The usual 2 to 3-weeks' delay in planting was general 
throughout the state, and most growers who failed to use control 
measures set a part or all of their crop very late. While the majority 
of tobacco growers in South Carolina do not apply treatments to con
trol blue mold, there was a notable increase in the number who used 
Fermate dust, as approximately 20 tons of this material were applied 
by growers in 1946. Use of the paradichlorobenzene gas treatment 
has decreased because of the scarcity of heavy muslin covers and the 
complexity of the treating procedure. 

During 1946 various organic dust and spray fungicides were 
tested at the Pee Dee Station, and certain of these were tested also in 
cooperative trials among tobacco growers. 

Results from a small-plot test of nine organic dust fungicides are 
presented in Table 47. All the dust preparations gave effective con
trol. Karbam, GCIN5446, Fermate-zinc salicylate mixture, Thiosan
zinc salicylate, and one of the previously mixed and stored Fennates 
gave complete protection (disease index 0). Fermate used with the 
diluent "Emtco 23" (a talc), and Fermate with the Pyrax ABB diluent 
were slightly less effective than the above, though not significantly 
so (disease index 1.3 to 2.0). Some of the Fermates were mixed with 
Pyrax ABB and stored for various periods up to 20 months before use, 
and all these were as effective as the freshly mixed dusts. Bismuth 
subsalicylate (10 percent) was the least effective of the materials tried 
in this group (disease index 10.3). This comparative failure of bismuth 
is a reversal of the results from previous years, as heretofore bismuth 
subsalicylate has rated highest. Observations made near the end of 
the blue mold season showed a distinct residual effect in the plots 
dusted with GCIN5446 and with Fermate-zinc salicylate mixture, 
while all other plots showed beginning spots of late infection. The 
failure of bismuth subsalicylate to provide residual protection is also 
a reversal of previous results. 

Results from small-plot spray tests are presented in Table 48. All 
the spray formulations used gave adequate protection, and on the basis 
of disease index there were no statistically significant differences be
tween treatments. Differences between certain sprays, however, 
showed in late infection chlorosis. Plants treated with Dithane D-14 
and GCIN5446 developed no late infection after sprays were stopped, 
and these materials therefore showed the greatest residual protec
tion. Karbam (disease index 1.0) and the mixture containing Fermate 
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Table 47.-Control of Tobacco Blue Mold With Organic Dust Fungicides in 
Small-Plot Plantbed Tests.l Pee Dee Station, 1946. 

Dusts2 
-

10% Bismuth subsalicylate __ _______ _______ 
10% Fermate with Pyrax ABB __________ __ _ 
10% Fermate plus 1% zinc salicylate _______ 
15% Fermate with "Emtco 23" -----------
15% Fermate, stored since June 1944 ____ __ 
15% Fermate, stored since December 1945 __ 
GCIN54463, 10% -------------- -- -------
Karbam4, 15% -------------------------
10% Thiosan, 1% zinc salicylate __ ____ __ ___ 
Check - ---- --------------- -- ------ - ----

Plot 
1 

3 
6 
0 
4 
5 
0 
0 
0 
0 

60 

Disease Index 

P~ot I P~ot 
Avg 

2 26 10.3 
0 0 2.0 
0 0 0 
0 0 1.3 
0 0 1.6 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

56 50 55.3 

lPlots 3¥.! square yards replicated 3 times. Beds dusted 12 tin1es-March 18 
to April 18. Disease index indicates relative amount of blue mold !?,resent. 

2Pyrax ABB diluent used throughout except where "Emtco 23 ' is designated. 
3A new organic material produced by E. I. duPont de Nemours & Co., con

taining 65 percent dithiocarbamate. 
4Product of Sherwin-Williams Co., containing 85 percent ferric dimethyl 

dithiocarbamate and a wetting agent. 

and zinc salicylate (disease index 2.6) gave about the same protection 
as Fermate alone (disease index 2.3). Late infection was also about 
the same in the case of each of these three sprays. The least effective 
sprays as shown by defoliation indices and also by late infection 
chlorosis were the three formulations of bismuth subsalicylate used 
with three different wetting agents, "A", "B", and Batsol 0. T. C. 
Disease indices where these syrays were used were 4.0, 5.0, and 2.0, 
respectively. This is a reversal of the results of previous spray trials 
with bismuth subsalicylate, both in direct and residual protection. 

A satisfactory comparison of 10 percent bismuth subsalicylate 
dust with 15 percent Fermate, plus 1 percent zinc salicylate dust was 
obtained in another series of large bed tests. Five locations were in
volved where different conditions for development of blue mold pre
vailed. Results are presented in Table 49. Where severe attacks oc
curred (location 1, 4, and 5) bismuth subsalicylate gave poor protec
tion (disease index 15.0 to 30.0), while the Fermate-zinc salicylate 
mixture was highly effective (disease index 0 - 10.0). These results 
confirm those previously given for the small-plot trials. 

One location was utilized to test the comparative merits of dust 
formulations containing 15 percent Fermate, and 15 percent Fermate 
with 1 percent zinc salicylate added. One hundred yards of bed area 
were treated with each material. Results showed no difference be
tween the two, as both beds were entirely free of blue mold through
out the season. As shown in Table49, and as found in previous tests, 
each of these materials gave adequate protection, but the addition of 
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Table 48.-Control of Tobacco Blue Mold With Organic Fungicides Applied as 
Sprays in a Small-Plot Test in Plantbedsl. Pee Dee Station, 1946. 

Pounds Disease Index 
per 100 
Gallons Plot Plot Plot Spray Material 

----------------------------T--vv __ at_e_r~--~l--~--~2~· -, 3 

Dithane D-14 _________________ _J 
Fermate ----- -- --------------- 1 
Karbam ______________________ - 1 

GCIN5446 --------------------
Bismuth subsalicylateil _________ - 1 
1 lb. Fermate plus J,4 lb zinc 

2 

4 
4 
3 
l'h 

0 
7 
3 
0 
3 

0 
0 
0 
0 
3 

0 
0 
0 
0 
0 

Avg. 

0 
2.3 
1.0 
0.0 
2.0 

salicylate -----------------1 1 and J,4 2 4 2 2.6 

Bismuth subsalicylate "B" _______ 1'12 8 2 5 5.0 
Bismuth subsalicylate "A"± ------ ~ l'h 6 2 4 4.0 

Check ------------------------ 36 I 59 54 I 49.6 
Difference required for signi£cance at 5 percent leveL ________________ [ 7.90 
Difference required for signi£cance at 1 percent leveL __ ______________ J 11.02 

lSprayed 11 times, March 20 to April 18. Plots 3 square yards each, repli
cated 3 times. 

2Used according to directions of manufacturer, i.e., 2 qts. dithane, 1 pound 
zinc sulfate, and 1h lb. hydrated lime per 100 gallons of water. 

3Used with Vatsol O.T.C. wetting agent. 
±"A" and "B" preparations were mixtures with two different wetting agents 

furnished by the manufac!urer. 

Table 49.-Disease Index of Tobacco Plants Treated With Two Organic Dusts 
for the Control of Tobacco Blue Mold in Large Bed Trialsl. Pee 
Dee Station, 1946. 

Treatment I Location 
~~~1--.--~~9~~~3~1.-~4-.l 5 

10% Bismuth subsalicylate _______ _/ 16.8 Trace2 Trace 1 15-253 1 20-30 
15% Fermate plus 1% zinc salicylate! 0 0 0 I 0-5 I 5-10 

Check -------------------------1 32.6 I 80-90 I 70-80 

lBeds treated at each locality were 100 to 200 square yards in area. 
2No defoliation occurred but chlorotic spots from blue mold infection ap

peared late in the season. The estimated disease index was less than 1.0. 
3At locations 4 and f5 no counts were made and disease indices were esti

mated. 

1 to 2 percent zinc salicylate to 15 percent Fermate gave the mixture 
more fungicidal potency under conditions of severe blue mold. 

Observations were made during 1946 on numerous tobacco beds 
treated by growers with 15 percent Fermate dust, the commercial 
preparation. The beds of 15 growers who used this material were 
observed closely throughout the season. Almost without exception 
excellent control of blue mold resulted. Most growers started dusting 
after primary spots of blue mold appeared, and, where thorough dust
ing was done, the disease was checked without further spread. Those 
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who dusted their beds were able to transplant early, as well as supply 
plants to neighbors, while those who had untreated beds in the same 
communities were usually short of plants or were seriously delayed in 
transplanting. In a severe and prolonged blue mold season the above 
results obtained by growers, many of whom used Fermate dust for 
the first time, demonstrate the practicability and effectiveness of the 
treatment. 

On the basis of these tests, recommendations for control of blue 
mold are the use of 15 percent Fermate dust or Fermate spray, the 
latter at the rate of 2 pounds of Fermate in 50 gallons of water. De
tailed instructions and information about supplies and equipment used 
in spraying and dusting tobacco plantbeds are available from county 
agents and other agricultural workers in the tobacco-growing counties 
or from the Pee Dee Experiment Station, Florence, South Carolina. 

Experiments with DDT as a Control for the Tobacco Budworm 
(Nonnan Allen and Jack D. Early) 

The tobacco budworm is an insect pest of major importance to 
tobacco in South Carolina every year. In 1946 it was more numerous 
and caused more damage than during any one of the previous years. 
The worms were abundant throughout the season, but the greatest 

Figure 27.-Severe injury to the top leaves of a tobacco plant caused by 
the tobacco budworm. 
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damage occurred when they appeared in outbreak numbers after the 
plants had been topped. Losses ranged from 1 to 4 leaves per plant 
in a large number of fields in the Pee Dee area. This late-season in
jury is illustrated in Figure 27. 

A count of 500 plants, 100 selected at each of 5 locations, in the 
field where the photograph was made showed that 58 percent of the 
plants was severely injured and that out of an average of 17 leaves 
per plant there was an average loss of 1.8 leaves. Severe damage to 
an individual leaf is illustrated in Figure 28. 

A bait composed of lead arsenate and corn meal has been used as 
a control for a number of years. This bait, although very effective in 
killing the worms present at the time of treatment, is of little value 
in preventing infestations from developing. Experiments conducted 
at the Pee Dee Station for the control of the tobacco hornworm in 
1944 and ~945 showed that dust mixtures containing either 10 or 25 
percent of DDT gave good plant protection from budworm injury even 
when no special effort was made to get the insecticide into the beds. 
Because of these findings it seemed desirable to give' further considera
tion to DDT for budworm control. 

Experiments in 1946 were designed to determine the most satis
factory concentration and the best method of applying the DDT in-

Figure 28.-A tobacco leaf severely damaged by the tobacco budworm. 
The leaf was 23Vz inches long and ll inches wide. 
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secticides for control of this insect. Pyrophyllite was the diluent for 
technical DDT in the dust mixtures and a water-dispersible powder 
containing 50 percent of DDT was used to prepare the sprays. Ex
periments were conducted to compare (1) DDT when added to horn
worm insecticides, (2) DDT dust and spray mixtures as well as differ
ent methods of applying the dust mixtures, and (3) the protection 
afforded the plants by dust mixtures containing different concentra
tions of DDT. 

DDT added to hornworm insecticides. - In an experiment con
ducted on 11 20-acre plots of tobacco arranged in randomized blocks, 
DDT was added to insecticides for the control of hornworms. Five 
insecticidal mixtures as indicated below were· used. There were four 
replications of each of the treatments. 

Pounds per 
50 Gallons 

of Water 
1. Basic Copper Arsenate --~------------------------- 6 

Wheat Flour ______________________ _,. ______________ 1 
' 2. Basic Copper Arsenate ---------------------------- 6 

Water-dispersible powder containing 50% DDT _____ 2 
Wheat Flour ------------------------------------- 1 

3. Lead Arsenate ------------------------------------ 3 
Cube containing 4.7 rotenone ______________________ 2 
Wheat Flour _____________________________________ 1 

4. Lead Arsenate ------------------------- ________ 3 
Water-dispersible powder containing 50% DDT _____ 2 
Wheat Flour -------------------------------------- 1 

5. Water-dispersible powder containing 50 o/o DDT _____ 4 
Wheat Flour ------------------------------------- 1 

All treatments were applied with a mule-drawn traction spray machine 
at the rate of about 75 gallons per acre. 

The plants were purposely allowed to become infested with bud
worm larvae before any insecticides were applied. An application 
was made on May 29, and frequent counts of larvae were made for 3 
days after treatment. The spray mixture containing basic copper 
arsenate and DDT was the most effective treatment, but even this 
failed to give satisfactory control. In other tests conducted during 
the season it appeared that to be effective sprays must be forced into 
the tops, or buds, of the infested plants. Traction sprayers used to 
apply insecticides for hornworm control cannot be depended upon 
for budworm control, even when liberal quantities of DDT are added 
to the spray mixture. 

Dust and spray mixtures and methods of application. - A 2.4-acre 
£eld of tobacco on the experiment station farm was divided into 90 



Table 50.-Effectiveness of Various DDT Dusts and Sprays, Including Different Methods of Application, in Controlling Tobacco Budworms as Determined 3 Days After Treatment. Data b ased on 50 lnfested Plants per Treatment. 

Treatment Method of Application 

J nsecticide 
. Rate ' I 
per Acre, 
Pounds 

Dusts: 
1% DDT ______ ,Hand __________________ _ 3.2 

Plunger duster_ ________ _ _ 
Rotary hand duster_ _____ _ 

3.2 
10.9 

3% DDT __ ___ ___ _________ -- - ___ --_ -1 Hand ____ --- _______ __ _ _ 3.2 
Plunger duster_ _____ ____ _ 
Rotary hand duster_ _____ _ 

3.2 
11.9 I 

5% DDT Hand ___________ ____ ___ _ 
Plunger duster_ ______ ___ _ 
Rotary hand duster_ _____ _ 

I 
3.2 I 
3.2 

11.8 

10'/c DDT Hand ___________ -------· 3.2 
I 

Plunger duster_ _____ __ __ _ 3.2 Shaker bottle ___________ _ 3.2 
Rotary hand duster_ __ ___ _ 12.0 

Lead arsenate, 1 pound; 
corn meal, 75 pounds ___ ___ __ ________ IHand _________ _______ _ _ 

Undiluted basic copper arsenate _____ ____ Plunger duster_ _________ _ 

18.0 

2.5 

Sprays (quantities in 50 gals. of water): DDT", 2lbs. ____________________ __ __ _ 
DDT, lib.; lead arsenate, 3 lbs. ________ _ 

Gallons 
11.7 
15.9 DDT, lib.; cryolite, 6 lbs. _________ ___ _ 17.3 

"A water-dispersible powder was used. 

< 
•I 

Larvae 

I 
Present, 
Number 

74 I 
69 I 
67 I 

I 
72 I 
7'2 I 
76 I 

I 
80 I 
81 I 

61 I 
74 
70 
62 
68 

66 

74 

79 
69 
57 

t-.lortality 
of Larvae, 

Percent 

73 
75 
25 

94 
97 
7l 

95 
74 
69 

99 
100 
100 
85 

96 

68 

89 
88 
88 

66 
68 
16 

92 
96 
46 

94 
66 
66 

98 
100 
100 
86 

92 

60 

84 
88 
86 
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Table 51.-Protection of Tobacco from Budworm Injury by Two Applications Each of Various DDT D usts and Sprays. 

Insecticide, Injured Plants Counted I Plants 
I I Rate Plants July 2 Free of 

Treatment Method of Application per Acre, Treated, In fury 
Pounds Number Slight, I Moderate,! Severe, Ju y 2, 

Percent Percent Percent Percent 

Dusts: 
1% DDT ____________________________ _ I Hand ______________ 

I 

I I 
.5.7 I 472 16 22 7 55 

Plunger duster_ ____ __ 6.1 I 474 16 31 9 44 
Rotary hand duster __ . 13.1 I~ 

490 20 
I 

33 
I 

19 28 

3% DDL ___________________________ I Hand _____________ 7.0 I 480 11 I 19 
I 

5 65 
Plunger duster_ ______ ' 6.5 I 466 14 I 16 4 66 I 

Rotary hand duster_ _ 18.7 
I 

456 20 
I 

24 14 42 

5% DDT ____ ________________________ I Hand _____________ 7.2 I 476 23 I 11 1 65 
Plunger duster_ ______ 6.2 ! 460 1.'5 I 20 10 55 
Rotary hand duster_ _ 18.2 466 ]9 I 26 12 43 

I 

I 
10% DDL ___________________________ I Hand _____________ H.7 466 6 

I 
20 3 71 

Plunger duster_ _____ .5.5 476 8 10 2 80 
Shaker bottle _______ 6.3 496 13 

I 
28 6 53 

Rotary hand duster_ __ 20.3 450 13 25 7 55 
Lead arsenate, 1 lb.; I 

corn meal, 75 lbs. ____________________ Hand ______________ 15.4 478 7 I 26 3 64 

Sprays (quantities in 50 gals. of water): 

I 

Gallons 
DDT", 1 lb. ___________________________ 10.8 I 470 I 17 I 15 I 3 I 65 
DDT, lib.; lead arsenate, 3 lbs. ___________ 12.9 I 476 I 11 I 19 I 5 I 65 I 

DDT 1 lb.· cryolite 6 lbs. _______________ 13.6 I 478 I 9 I 20 I 5 I 66 

"A water-dispersible powder was used. 
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equal-sized plots, which made possible 5 replications for each of 18 
treatments. There were 6 short rows to each plot, although only 4 
were treated; the other 2 were used as buffer rows to reduce any pos
sible effect of insecticide drift. The 2 buffer rows for all plots were 
treated with the standard lead arsenate-cornmeal bait. 

The first application of the insecticides was made on May 21, 
when there was very little budworm injury to the plants, and no special 
effort was made to use the same rate per acre of the different dust 
mixtures. The second application, however, on June 20 was purposely 
delayed until 10 infested plants per plot could be tagged, inasmuch as 
the comparative toxicity of the materials, as well as methods of appli
cation, was to be studied. All sprays were applied with the same 
type of knapsack sprayer. 

Data on the control of larvae resulting from the second applica
tion are presented in Table 50. In general, a dust mixture containing 
10 percent of DDT was more effective than any other treatment. The 

Figure 29.-Hand method of applying lead arsenate-cornmeal bait and 
DDT dust mixtures to the buds of tobacco plants for bud
worm control. 

:: 



FIFTY-NINTH ANNUAL REPORT 125 

protection afforded the plants by the two applications is shown in 
Table 51. Again the dust mixture containing 10 percent of DDT was 
the most effective b"eatment. . The treatment with undiluted basic 
copper arsenate is not shown in Table 51, because a dust mixture con
taining 5.8 percent of the gamma isomer of benzene hexachloride was 
used for the first application, and this material injured the plants so 
severely that basic copper arsenate dust was substituted for the second 
application. 

Plant Protection by Different Concentrations of DDT Dust Mix
tures. - A small area on the experiment station farm was planted to 
tobacco rather late in the season in order to study the resistance of 
certain sb·ains to nematodes. This tobacco offered an opportunity for 
further study of the plant-protective value of dust mixtures contain
ing different percentages of DDT. 

The area was divided into nine equal-sized plots. Two plots were 
used for each of the dust mixtures containing 1, 3, 5, and 10 percent 
of DDT, and one for a dust mixture containing 25 percent of DDT. 

In order that all b·eatments might be tested equally, they were 
applied before the plants became infested with budworm larvae. 
Later applications of all b"eatments were made on the same day, al
though none were made until budworm larvae appeared on some of 
the plants in the test area. 

Some of the results obtained in this experiment are given in Table 
52. It will be noted that the percentage of budworn-injured plants 
decreased as the DDT in the dust mixtures increased. 

One additional application, the third for the season, was made to 
the plants on July 6. At that time it was possible to obtain 10 infested 
plants in each plot except the one that had been treated with the mix
ture containing 25 percent of DDT. Only 3 infested plants could be 
found in this plot. 

Table 52.-Protection of Tobacco from Budworm Injury by Two Applications 
(May 31 and June 18) of Dust Mixhrres Containing Different Con
centrations of DDT. All Treatments were Applied with Plunger 
Dusters. 

Concen- I Injured Plants Counted Plants Free 
tration Rate Plants July 2 of Injury 

of DDT , per Acre, Treated, July 2, 
Percent Pounds Number Moderate, I Severe, Percent 

Percent Percent 

1 6.4 406 28 15 I 57 
3 6.8 426 15 3 I 82 
5 6.6 423 11 2 

I 
87 

10 I 6.3 403 3 0 97 
251 3.5 136 0 0 I 100 

-
1Applied to only 1 plot, whereas all other treatments were applied to 2 plots. 
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The first application was somewhat heavy, and the lower leaves 
on some of the plants, particularly where the 25 percent DDT was used, showed typical chlorine injury, but this disappeared as the season advanced . 

Figure 30.-Plunger duster used to apply DDT dust mixtures to tobacco plants for budworm control. 
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Discussion. - In the experiments described above, dust mixtures 
containing DDT were more effective in killing budworm larvae than 
were any of the spray mixtures that contained DDT, although the 
spray mixtures gave fairly good plant protection when knapsack 
sprayers were used to force the material into the buds of the plants. 
A dust mixture containing 10 percent of DDT gave quicker kills of 
larvae and better plant protection from budworm injury than did 
mixtures containing 1, 3, or 5 percent. A dust mixture containing 25 
percent of DDT gave greater plant protection than did one contain
ing 10 percent, but, because of its higher cost and the danger of in
jury to the plants by repeated applications, it is not recommended. 
DDT dust mixtures applied by hand (Figure 29) or with plunger 
dusters (Figure 30) were about equally effective in controlling bud
worm larvae; however, the greatest protection from a dust mixture 
containing 10 percent of DDT was secured with plunger dusters. This 
was thought to be due to a more even dish·ibution of the insecticide 
over a large number of leaves. Experiments thus far indicate that 
from 4 to 5 pounds per acre of a dust mixture containing 10 percent 
of DDT, applied with plunger dusters, will give good budworm con
troLl The exact length of time that an application remains effective 
has not been determined, but field observations indicate that DDT 
protects the plants from budworm injury for several days. 

1 J. F. Bullock, agronomist, and T. W. Graham, plant pathologist, at the Pee 
Dee Station, have obtained satisfactory control of budworrn larvae that were in
festing flowering seed heads of tobacco by applying small quantities of the in
secticide to the seed heads with shaker bottles. 

SANDHILL EXPERIMENT STATION 

(J. A. Riley, Superintendent) 

The year 1946 was one in which no additional research work was 
started except for the planting of some peach trees which will be used 
in minor element studies, and a change in the method of studying the 
value of kudzu in comparison with permanent pastures for dairy 
cattle. All of the cotton planted is being used in fertilizer investiga
tions, one phase of which has been fully discussed in a previous report. 

At present the greatest proportion of all resources is being de
voted to the production of crops to be utilized by the dairy herd and 
to provide for other phases of the maintenance of the herd. During 
the war years only the most urgent repairs to buildings were made and 
very little badly worn equipment was replaced. Plans have been 
made, however, to meet the needs along this line as rapidly as the 
equipment and supplies become available. 

The fruit crop, especially the peach crop, was limited during 
1946 due to the small fruit-bud set in 1945. A renovation of the old 
orchard and vineyard is being accomplished at present. Production 
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of the corn and oats crop was about normal, but hay production was 
seriously reduced because of a short moisture supply in July and 
August. 

Reliming, fertilization, and reseeding of approximately seven 
acres of alfalfa was done during the fall of 1946. Land that had been 
in lespedeza for several years and which had become foul with weeds 
was fertilized and seeded to oats. The planting of LeConte vetch was 
extended. About three acres of land in the permanent pasture area 
were prepared and planted to three kinds of grass for determination 
of their adaptability for use in pastures. 

Kudzu Versus Permanent Pasture as a Grazing Crop for Lactating 
Dairy Cows 

(R. E. McDowell and S. L. Cathcartl) 

Previous tests at the Sandhill Station have shown kudzu to be a 
good summer grazing crop for lactating dairy cows (Fifty-Eighth 
Annual Report of the South Carolina Experiment Station). To com
pare the grazing value of kudzu with that of permanent pasture for 
milking cows, a rotational grazing test was begun in 1946. 

Two acres of established permanent pasture were treated with 
300 pounds per acre of a 4-12-4 fertilizer on March 7, 1946. The sod 
was primarily Bermuda grass but contained a few small areas of 
carpet and Dallis grass. There was a good stand of legumes, prin
cipally white clover with small amounts of hop clover and common 
vetch, during the spring. Kudzu grazing was provided by a 2-acre 
plot that had been used in a previous grazing test. A 4-12-4 fertilizer 
was applied to the kudzu field at the rate of 400 pounds per acre on 
March 7, 1946. 

On May 16, grazing of the permanent pasture was begun with 4 
lactating Guernsey cows. After a 2-weeks' period on the permanent 
pasture, the 4 cows were b·ansferred to the 2-acre kudzu plot. The 
animals were alternated between the 2 pastures at biweekly intervals. 
Each pasture was grazed for 5 periods before the test was terminated 
on October 2, 1946. The cows were kept on pasture constantly except 
for intervals twice daily when they were removed for milking and the 
feeding of concentrates. Concentrates were fed to each cow at the 
rate of 1 pound for each 3 pounds of milk produced. The animals 
had access to shade, water, block salt, and a mineral mixture con
taining salt, ferric oxide, copper sulfate, and cobalt sulfate. 

During 70 days of grazing on the 2-acre permanent pasture and 
an equivalent period on 2 acres of kudzu, the 4 cows produced the 
equivalent of 3574.2 pounds of 4 percent fat-corrected milk on penna
nent pasture and 4153.6 pounds per acre on kudzu. 

lResigned June 30, 1946. 
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Grazing Lespedeza Sericea with Dairy Heifers 
(R. E. McDowell and S. L. Cathcartl) 
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Crops that will produce a high yield of nutritious forage are a 
prime need of dairy farmers in the Sandhill area. Since most pasture 
plants common to Soutn Carolina do not yield well on this soil type, 
crops more adaptable to it are being introduced. Lespedeza sericea 
is one plant which has shown promise as a grazing crop for this local
ity. To obtain information on its grazing value, a test with dairy 
heifers was begun in 1946. 

Prior to planting in 1943, 100 pounds per acre of superphosphate 
and an application of manure were disked into the soil. Sericea was 
seeded on 4 acres in February at the rate of 371!2 pounds per acre. 
The resulting stand being poor, 25 pounds of seed and 80 pounds of 
superphosphate per acre were harrowed into the soil in February, 
1944. No treatment was given during 1945, but 300 pounds per acre 
of a 4-12-4 fertilizer were applied on March 4, 1946. 

The sericea was about 9 inches high on April 9, 1946, and grazing 
was begun with 8 Guernsey heifers. The stand of sericea was about 
95 percent on 2 acres and 75 percent on the remaining 2 acres, and 
considerable crab grass was present. Two animals were removed on 
June 28, and the remaining 6 grazed until September 30. During the 
17 4-da y grazing period, the heifers r_eadil y consumed the sericea. The 
animals had free access to water, rock salt, and bone meal. 

When turned on the pasture, the average weight of the heifers 
was 464 pounds. At the time of removal, their average weight was 643 
pounds. The total gain of 1428 pounds was equal to 1.19 pounds daily 
per animal, or 357 pounds per acre. The grazing value of the sericea 
was calculated to be equivalent to 10.46 tons of alfalfa hay, or 2.16 
tons per acre. Sixty-two pounds of salt and 165 pounds of bone meal 
were consumed by the heifers during the grazing period. 

TRUCK EXPERIMENT STATION 
(W. C. Barnes, Superintendent) 

Potato Vine Killers 
(W. M. Epps) 

In years when climatic conditions during late spring cause the 
potatoes to continue growing beyond the normal harvest time, the 
large green vines considerably impede harvesting. This problem has 
become more acute in recent years as the early varieties, Irish Cobbler 
and Bliss Triumph, have begun to be replaced by the later and more 
productive varities, Katahdin and Pontiac. 

lResi&ned June 30, 1946. 
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In 1946 even the early varieties were still green at the usual time 
of harvest, and a test was made to determine the feasibility of killing 
the vines with herbicides just prior to harvest. "Dowspray 66 Im
proved" (2 percent), at the rate of 100 gallons per acre, and an aero
cyanamid dust, at the rate of 70 pounds per acre, were applied to 
Pontiac potatoes six days prior to harvest. The two materials were 
about equally effective in killing the vines. Vines were largely dead 
in both plots three days after treatment and were completely dead 
when the crop was harvested on the sixth day. 

Both herbicides caused a slight, but not statistically significant, 
reduction in yield. The average yields in bushels per acre of U. S. 
No. 1, Size A, potatoes were as follows: 

Unb·eated plots ---------------------------- 333 bushels 
Dowspray plots ---------------------------- 297 " 
Cyanamid plots ---------------------------- 308 " 
Difference required for significance at 

5 percent point ------------------------- 65 " 

Neither agent caused any internal discoloration at the stem end 
of the tubers. Both caused a slight reduction in the amount of tuber 
skinning during harvesting and grading; however, the reduction in 
the amount of tuber skinning obtained was not sufficient to offset the 
reduction in yield. The greatest saving effected by the defoliation was 
due to the ease of harvesting resulting from the elimination of the 
heavy vines. 

It was concluded that either of the two herbicides tested may be 
used satisfactorily to kill potato vines just prior to harvest. "Dowspray 
66 Improved" does not form a stable emulsion in water and must be 
constantly agitated to obtain proper distribution. The cyanamid was 
applied when the foliage was wet with a heavy dew. How effective 
it would be on dry foliage is not known. Tests are contemplated for 
1947 to try to avoid the reduction in yield by delaying application 
until about 3 days before harvest. It appears that the most rapid kill 
with the smallest possible reduction in yield is to be desired. 

Cucumber Variety Tests , 
(W. C. Barnes) 

The leading varieties of cucumbers and some of the more prom
ising mildew-resistant breeding lines were tested in the spring and 
fall of 1946. The seed of the mildew-resistant lines was somewhat 
erratic in its germination in the spring planting. In spite of this handi
cap the several lines performed well as evidenced by the yields re
ported in Table 53. 

Vines of the resistant lines remained green after those of all the 
commercial varieties had been defoliated by downy mildew. In the 
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fall crop all the mildew-resistant lines produced significantly more 
marketable cucumbers than any commercial variety except Burpee 
Hybrid. This fall crop was dusted with copper and cryolite according 
to recommendations for the commercial production of fall cucumbers. 
In spite of this the commercial varieties died prematurely from mildew 
and much of the latter part of the crop was of poor quality, because 
of the poor vine condition resulting from the disease. 

Table 53.-Cucumber Yield Test, Truck Station, 1946. 

Variety or Progeny 

Bur 
202 
201 
201 
201 
202 
202 
203 
201 
Mal 
Cub 
A& 

1ee Hybrid -------
1-6-1-3 ----------
,-6-7-1-1 ---------
.-3-7-2-1-2 _______ , 
,-6-4-1-1-3 -------
1-3-1-5 ----------
1-3-1M ----------
l-4-2 ------------
.-3-1-1-5 ---------
:eter ------------
t ---------------c _______________ 

Difference required for I 
significance at 5% point 

Fruit 
Length 
(Inches) 

7.5 
7.5 
7.5 
8.5 
7.5 
7.0 
7.5 
7.5 
8.0 
7.5 
9.0 
8.5 

I 
Marketable yield in bushels per acre 

s · II I Mildew pnng Fa Resist-
1 Fancy I Total Fancy I Total ance 0 

-

I 
I I 303 370 169 279 3 

222 324 177 245 2 
151 232 2 

252 330 154 231 1 
143 219 2 

230 332 134 204 2 
I 

I 
137 I 199 

I 
2 

249 336 108 I 197 1 
121 I 191 1 

289 

I 
362 95 

I 
138 4 

176 257 55 105 4 
166 265 44 I 81 4 

60 I ___ I 42 I 
0 1 = highly resistant, 4 = very susceptible (only fall crop rated). 

Under average conditions Cubit is the earliest of the commercial 
varieties tested. It is followed in 3 or 4 days by A & C and Burpee 
Hybrid. Marketer is usually 4 to 6 days later than Cubit. Under cer
tain conditions, however, Marketer is as early as A & C. Cubit fruits 
also are more attractive than those of A & C. One disadvantage in 
Cubit is its small vine type; however, the heavy production of high 
quality fruits early in the season makes this variety well adapted for 
spring use by coastal Carolina growers. Some of the mildew-resistant 
lines produce well-shaped, long, dark green fruits while others produce 
fruits of medium length. Some of them begin production as early as 
or perhaps 1 to 2 days earlier than Cubit, while others are as late as 
Marketer. 

For the fall crop, Marketer is recommended until such time as 
the mildew-resistant lines can be released. Seed for preliminary 
grower-trials will be increased during the spring of 1947. 

'Ll o'f 
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Dusting Fall Cucumbers for the Control of Downy Mildew 

(W. M. Epps) 

The principal factor limiting the production of fall cucumbers in 
coastal South Carolina is downy mildew. It has been recommended 
that fall cucumbers be dusted at five-day intervals with a fixed copper 
dust containing 6 percent metallic copper to control this disease. This 
dust has been used by commercial growers with only moderate success. 
Invariably the disease destroys the vines before the harvest is com
plete. This results in a reduced yield and also in an increased number 
of culls during the latter part of the season. Because of this the 
acrea~e has been relatively small even though the price of fall cucum
bers is usually good. 

Several of the newer fungicides were tested on fall cucumbers in 
1946 in an attempt to find a material that would give better control of 
mildew than the fixed copper dust. Two varieties of cucumbers were 
used, viz., Marketer and 201A-3-7-2-1-2, a mildew-resistant breeding 
line of this station. Five fungicide dusts were used: (a) Tribasic 
Copper Sulfate containing 6 percent metallic copper, (b) Copper Com
pound "A" with 6 percent metallic copper, (c) 10 percent Fermate, 
(d) 10 percent Zerlate, and (e) 3 percent Phygon. All dusts contained 
50 percent cryolite for insect control. Talc was used as a diluent. 
Eleven applications were made at 4- to 6-day intervals from the time 
of the appearance of the first true leaves until harvest was almost com
plete. All dusts were applied with a Root hand duster in the early 
morning at a rate of about 20-25 pounds per acre early in the season 
and at the rate of about 40 pounds per acre later when the plants be
came larger. Results of these trials are given in Table 54. 

Yields from the Phygon plots are not reported since this fungicide 
caused such severe injury to the cucumbers that few marketable fruits 
were obtained. The other four fungicides all gave satisfactory control 
of mildew. Observations taken at intervals indicated that Zerlate 

Table 54.-Yields of :Fall Cucumbers Treated with Various Fungicides for the 
Control of Downy Mildew, Truck Station, 1946. 

Fungicide 

I 
Tribasic .~~pper Sulfate ___ _______ ! 
Copper A ------------------- 1 
Fermate ___________ ____ __ -----1 
Zerlate -----------------------

Yields in bushels per acre of marketable 
cucumbers 

Average ______ -- ---~------_,.---~- -~----_-_-_- :-1 ---'----:-------- -+------
Difference required for significance! 

at 5% point ---------------1 - -----'--------- ----'----
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and Copper "A" were slightly superior to Tribasic copper sulfate and 
that the latter was slightly superior to Fermate. These differences 
were too small however to be reflected in the yields obtained. It was 
concluded that the 6 percent fixed copper dust, which is now recom
mended, will control the mildew satisfactorily if properly applied. It 
is probable that the poor results obtained with this dust mixture have 
been due largely to improper timing of applications or to poor appli
cation. 

Potato Variety and Breeding Trials 
(W. M. Epps) 

Potato breeders of the U. S. Department of Agriculture and of 
various state agricultural experiment stations are constantly develop
ing new and improved varieties of potatoes. Many of these new 
varieties are resistant to late blight, scab, or other diseases, and are 
more productive than the standard varieties now planted in this state. 
As they become available these new potatoes are tested in the hope 
of finding highly productive, blight- and scab-resistant varieties 
adapted to South Carolina. 

In 1946, in addition to the routine trials with the standard com
mercial varieties, 94 seedlings from the U. S. Depaitment of Agricul
ture and five recently introduced varieties were tested. Eighty-three 
of the seedlings were planted, for observation only, in 5- or 15-hill 
plots. Ninteen of these appeared at least worthy of further b:ial and 
five of the 19 were particularly promising. Large samples of seed 
tubers of these seedlings will be available for testing in 1947. Eleven 
seedlings, five recently introduced varieties, and three standard varie
ties (used as controls) were received in sufficient quantities so that two 
or four replicates of the test plots were possible. Yields from these 
trials and from routine trials of standard varieties are reported in 
Table 55. 

Several of the seedlings appear to be superior in productivity and 
equal in appearance to the standard varieties. Pontiac was the best 
of the red-skinned varieties. The Red Warba and Kasota, although 
early and productive, produced very rough, small tubers of undesirable 
color. Six of the white-skinned seedlings proved more productive 
than Katahdin and seven were more productive than Irish Cobbler. 
The three most productive, B70-5, B67-ll, and B354-18, were all later 
maturing than Katahdin, but when dug on the same date they pro
duced much heavier yields. Late blight and scab were not prevalent 
in the 1946 plots and readings on the susceptibility to these diseases 
could not be obtained. 

These data indicate that a few of these seedlings show consider
able promise and that large scale trials are warranted. The more pro
ductive seedlings will be increased in 1947 and will be tested again in 
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1948 on a larger scale and under a greater variety of conditions than 
was possible with the small samples available in 1946. Several seed
lings that were outstanding in 1945 were increased in 1946 for trial 
again in 1947. B70-5 will also be available for these 1947 trials. 

Table 55.-Yields of Potato Varieties and Seedlings, Truck Station, 1946. 

Yields in bushels per acre 

Variety Tuber Season of Test No. 1 I Test No. 2 
Color Maturity 

Size A I Size B Size A ! Size B 

Pontiac ______________ Red Midseason 500 15 
Bliss (N. D. Seed) ____ __ Red Early 462 22 
Red Warba ___________ Red Early 
Mohawk_ ___________ _ White Mediwn late 
Kasota ___________ ---· Red-brown Early 
Katahdin _________ ____ White Midseason 317 10 
Cobbler ___ __________ . White Early 325 17 
Bliss (Maine Seed) _____ Red Early 317 33 
Pawnee _______ _____ __ White Very early 
Sebago ______________ White Medium late 298 15 
Teton _______________ White i\f idseason 
B70-5 ___ ____________ White Late 
B67-11 ______________ White Medium late 
B354-18 _____ _______ _ White Late 
B447-98 __________ ___ White Very early 

I B62-1 ___ ___ __ _______ White Very early I B287-8 _________ _____ White Me::liwn early I 
46952 ___ _____ ____ ___ White Early __ 

-
D1fference reqmred for SJgmficance at 5% pomL-1 50 I 

Performance of New Tomato Lines 
(W. M. Epps) 

430 20 

428 38 
395 

I 
25 

385 48 
380 I 23 
320 I 58 

I 
310 I 28 

I 
280 I 30 
505 I 18 
475 I 25 
450 I 5 
415 I 40 
405 I 40 
395 I 30 
273 I 25 

I 103 I 

A breeding program with tomatoes was initiated in 1941 with the 
objective of developing a tomato for the green-wrap market adapted 
to South Carolina. A secondary objective of this program is the de
velopment of a tomato adapted for use in summer and fall home 
gardens. The variety, Rutgers, normally grown in this state, produces 
large red fruit of excellent quality, but yields are relatively low and 
the plants are susceptible to wilt and to various leaf diseases that often 
cause severe damage. 

Crosses were made between the large fruited varieties, represented 
by Rutgers and Marglobe, and smaller fruited varieties which possess 
characteristics of fruit setting and disease resistance not possessed by 
Rutgers and Marglobe. These lines have been grown and individual 
plant selections made within the progenies. These selections have 
been crossed among themselves or backcrossed to the large fruited type 
in order to obtain in one tomato as many of the desirable character
istics as possible. In 1942 two individual plant selections were made 
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in a commercial field of Rutgers. These plants, selected because of 
their productivity, were unlike Rutgers in vine type but similar to 
that variety in fruit type. They possessed no more resistance to 
disease than did Rutgers. 

In 1945 the lines resulting from the early crosses were beginning 
to appear quite uniform; in 1946 the best of the lines were selected 
and 13 of them were compared with the standard commercial varie
ties in replicated yield trials at two locations. The two Rutgers se
lections, 10 selections from a cross involving Rutgers, Marglobe, and 
Victor; and one wilt-resistant Valiant selection were compared with 
the four commercial varieties, Rutgers, Marglobe, Valiant, and 
Pritchard. Yields are reported in Table 56. The James Island trial 
represented the better comparison of the various lines since the plants 
used in the Mt. Pleasant trial were potbound when h·ansplanted and 
never recovered satisfactorily. The fruits on all varieties and lines in 
the latter h·ial were small and yields were low. 

In the James Island h'ial all the Truck Station lines, including six 
lines which were discarded and not included in the table, produced 
higher yields of marketable tomatoes than Rutgers or Marglobe. 
Pritchard produced the highest yield of all varieties tested, but too 
many of the fruits were smaller than desired for the green-wrap 
market. The Valiant lacked sufficient foliage to shade the fruit ade
quately. The 2A-2-1 and 2B-1-1 lines appeared identical and should 
probably be treated as one. Lines 119-1-12-1-10 and 119-1-10-5 ap
peared to be the best of the "119" selections and, along with 2B-1-1, 
will be increased in 1947 so that small commercial plantings may be 
made in 1948. Lines 2A-2-1, 2B-1-1, and 119-1-12-1-10 produced fruits 
similar in size, shape, and quality to Rutgers. The plant type was 

Table 56.-Perfonnance of Tomato Varieties and Selections. Spring Crop 1946, 
Truck Station. 

Variety Parentage 

Pritchard ______________________ -----------------
Valiant _______________________ ------------------
Rutgers _________ --- ____ --- _________________ --- _ 
Marglobe --------------------------------------2A-2-1 Rutgers Selection -------------------------
2B-1-1 Rutgers Selection -------------------------119-1-10-5 Rutgers X (Marglobe X Victor) __________ _ 
119-1-4-6 Rutgers X (Marglobe X Victor) ___________ _ 
119-1-5-1-5 Rutgers X (Marglobe X Victor) _________ _ 
119-1-12-1-10 Rutgers X (Marglobe X Victor)-------- ~ 119-1-4-4 Rutgers X (Marglobe X Victor) ___________ _ 
119-1-12-1 Rutgers X (Marglobe X Victor) ___________ j 
Difference required for significance at 5% point_ ______ j 

Yield in tons per acre 

Tames · I Mt. 
island Pleasant 

11.51 
7.70 
5.51 
5.25 

10.71 
10.20 
10.01 

9.49 
9.18 
9.09 
9.06 
7.13 
1.84 

5.07 
5.66 
4.21 
4.48 
4.70 
4.84 
5.95 
4.73 
4.89 
5.14 
3.92 
6.06 
1.40 
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semideterminate rather than indeterminate and the plants were much 

more productive than Rutgers. Line 119-1-10-5 differed from the 

others only in that its fruits were deeper than those of Rutgers. The 

season of maturity of these lines was all about the same . as .. Rutgers. 

Both of the "119" lines showed considerable resistance to late blight. 

This resistance was not a significant factor in determining the yields 

in these trials, since late blight caused little damage at either location. 

Lines 119-1-4-6, 119-1-5-1-5, and 119-1-4-4 produced fruits of slightly 

smaller size than is desirable and will not be increased until after 

further tests have been completed. 

Several of these lines show considerable promises as possible 

substitutes for Rutgers for the green-wrap market. None of them is 

completely uniform, but they have reached a stage of uniformity 

where larger trials are warranted. These tomatoes will not represent 

finished products even when they become uniform, since they lack 

the desired resistance to wilt and to the various leaf spots. They might, 

however, serve to replace Rutgers until the desired types can be pro

duced by further crossing of these lines with smaller fruited lines that 

carry resistance. Progeny of these more recent crosses will not be 

ready for preliminary yield trials until the spring of 1948. 

Lima Bean Variety Trials 

(~V. C. Barnes) 

The production of lima beans for market in the coastal area of 

South Carolina has been an unsatisfactory enterprise, chiefly because 

the varieties available have not been sufficiently productive. Recently 

the U. S. Department of Agriculture introduced two new varieties, 

Fordhook 242 and Early Market. These were tested at the Truck 

Station during 1945 and 1946 and the results are reported in Table 57. 

In spite of an early heat wave in 1945, Fordhook 242 produced 

the highest yield of any variety. The new varieties produced the 

Table 57.-Lima Bean Yields, Truck Station, 1945-1946. 

Yield in bushels per acre 

Variety Source 1945 1946 1946 
Spring Spring Fall 

I I 
Fordhook 242 ------------------1 VVoodruff I 128 295 163 

Fordhook 242 ------------------1 Asgrow I 237 157 

Early Market ------------------1 Asgrow 105 237 175 

Fordhook (Concentrated) --------1 Asgrow I 211 119 

Fordhook (VVoodco) ---- ---------1 VVoodruff 112 199 116 

Henderson Bush 5 --------------~ Asgrow I 102 192 112 

Clark's Bush ------------------- Asgrow I 113 189 140 

Cangreen ----------------------1 VVoodruff I 121 144 107 

Difference required for significance I 
at 5% point ----------------1 i u.s. 61 20 

v 

~ . 

.... 
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highest yields again in the spring and fall crops of 1946. Fordhook 
242 is similar to the original Fordhook. There is a tendency for the 
seed to be more closely packed in the pods and for the pods to con
tain more seed. Early Market matures 3 to 5 days earlier than Ford
hook and produces a high percentage of its crop at the first picking. 
It is a large Hat-seeded bean and may not be as readily accepted by 
the market as the large-podded, thick-seeded Fordhook 242. 

The small-seeded varieties usually mature 3 to 5 days earlier than 
Fordhook. There appear to be only minor differences between the 
three varieties tested (Henderson Bush 5, Clarks Bush, and Cangreen). 

Sweet Com Variety Trials 
(W. C. Barnes) 

A number of sweet corn varieties were tested during the spring 
of 1946. Growing conditions were favorable and the excellent yields 
reported in Table 58 were obtained. The new hybrid varieties, Tri
State (Michael-Leonard Seed Co.) .and Erie (Associated Seed Growers), 
proved to be very high in quality as well as attractive. They were as 
productive as the commonly recommended varieties Golden Cross 
Bantam and Ioana. Tri-State, Erie, Golden Cross Bantam, and Ioana 
are all satisfactory for production in this area. 

Table 58.-Sweet Corn Trials, Truck Station, 1946. 

Ear Yield in dozen ears per acre 

Variety I Worms I Serious I Total 
Length I Size Worm- in silk worm market-
(Inches) free only damage able 

I I I I I 
Tri-State ---------- --1 7 I Medium I 940 183 I 5 I 1123 
Erie --------------- -1 7 I Medium I 940 173 I 12 

I 
1113 

Golden Cross Bantam __ l 7~2 Medium I 873 210 I 0 1083 

~~l!~~is -~-~~-========= \ 6% I Medium I 852 197 I 9 1049 
71!2 I Medium I 843 218 I 17 I 1061 

Oto ---------------- 1 71;2 I Small I 655 123 I 12 I 778 
Golden Wood ------ - - 1 61/z Medium I 652 316 I 38 I 968 
Golden Grain -------- 1 71A \ Large I 535 I 105 I 2 640 
Bantam Evergreen ---- 1 71/z I Large I 355 112 I 9 467 
Difference required for significance at 5% poinL------------------- 1 243 

Illinois # 10 did not have as good quality as these four varieties. 
Oto was a very slender, long-eared corn of excellent quality. It was 
not as productive as the four varieties recommended. Golden Wood 
matured about five days earlier than Golden Cross Bantam and as 
usual was attacked by more worms. It is an early corn of fairly good 
quality. Golden Grain and Bantam Evergreen are large-eared, late 
varieties. The quality of none of the large-eared varieties tested at 
this station over a period of years compares with that of the medium
eared varieties like Gold Cross Bantam. • 
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The corn from these plots was sold to a super market in Charles
ton for 40-45 cents per dozen ears. This would indicate returns of 
about $500.00 per acre for a crop which is not expensive to grow. 
Demand in the store for this corn was excellent and customers con
tinued to call for it after it had all been harvested. In view of the 
enthusiastic demand for this corn it is believed a considerable acreage 
could be grown for local markets throughout the state. These high 
quality yellow varieties are also in great demand in the northern 
markets. 

Snap Bean Variety Trials 

(W. C. Barnes) 

The snap bean continues to be one of South Carolina's most im
portant vegetable crops. The leading varieties, Stringless Black 
Valentine and Tendergreen, frequently do not produce satisfactory 
crops. The former fails to set pods if temperatures are high or if 
there is a deB.ciency of moisture, while the latter is highly susceptible 
to the bean virus causing "greasy pod". This virus, which results in a 
yellowing of the foliage and a premature check in the growth of the 
plant, usually attacks 100 percent of susceptible plants by harvest 
time. Pods set early are usually normal in shape and color, but those 
set later are short, knotty, crooked, and off-color. Fairly good prices 
may be obtained for the .first harvest, but there is either no demand 
or disasb·ous prices for the later pickings. 

A breeding project with snap beans has been in progress at the 
Truck Station since 1943, partly in cooperation with the U. S. Regional 
Vegetable Breeding Laboratory. The objective of the project has been 
to develop a productive, round-podded, high quality bean resistant 
to powdery mildew, and to the greasy pod, and common bean mosaic 
viruses. Yields of .five of the better breeding lines, developed in co
operation with the Laboratory, and of a number of other varieties are 
reported in Table 59. 

The new variety, Logan, is resistant to the bean viruses prevalent 
in this area and it sets pods well in hot weather. As shown in Table 
59 it produces high yields. Its most objectionable feature is its low 
bush, which allows the pods to become spotted by soil organisms if 
much rain occurs just prior to harvest. This variety has been re
ceived very favorably by buyers on the local auction market. 

Cherokee Wax, now being introduced by this station, is to re
ceive an "All-America" award. It is one of the most productive beans 
ever tested at this station. The pods, as shown in Figure 31, are 
smooth, almost sb·aight, and attain their wax color earlier than Sure 
Crop Wax formerly grown. Buyers on the local market pronounced 
Cherokee the most attractive wax bean ever marketed and paid a 
premium for it. This variety is tolerant to the "greasy pod" virus but 

, 
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Figure 31.-The new Cherokee Wax snap bean being introduced by the 
Truck Station. 

susceptible to common bean mosaic, which usually occurs only to a 
limited extent. 

Table 59.-Snap Bean Yields, Truck Station, 1942-1946. 

Pod Yield in Bushels per Acre 

Variety or Average 
1945 1946 1946 Fall Progeny Length Yield 

Number Shape (Inches) 6 Crops Spring Spring Crop (a) 
1942-44 Crop Crop Early I Late 

I 
Florida Belle __ [ Flat I 61,4 149 I 406" 321 I 258" 
Cherokee Wax__ [ Oval I 6 153 475" I 406" 349" I 211 
Sure Crop Wax_ [ Flat I 6 114 --- I 311" 319 209 
Valentine __ :_ __ I Oval I 6 100 408 I 290 294 I 206 
Logan --------1 Round I 5% 143 376 I 317" 323 

I 
239" 

Longreen _ _ _ _ _ Round I 61h --- 173 I 252 248 220 
Tendergreen ---1 Round I 51!2 102 357 I 251 276 I 187 
Tenderlong ----1 Round I 5% --- --- I 246 253 I 155 
1416-2-X-6 ___ _[ Round I 61,4 I --- I 379 416" 300" 
1187-1-7-1-2-1 -1 Round I 6 I --- I 395 376" 405" 266" 
1309-2-7-1-2 ---1 Round I 6 I --- I 444" 366" 409" 254" 
1265-1-3-2-3-1 -1 Round I 6 I I 384 --- 325 240 
1266-2-3-3-1 ___ [ Round I 6 I --- I 355 --- 357" 231 
Difference required for significance at I 

5% point --------------------------1 60 I 53 I 55 I 50 

(a) Early crop seeded August 19, late crop August 29, 1946. 
"Significantly greater yield than Tendergreen. 
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The new variety, Longreen, produces long, somewhat rough 
pods. Tenderlong is slightly longer podded than Tendergreen of 
which it is a selection. Both of these varieties are susceptible to the 
"greasy pod" virus. 

The five breeding (numbered) lines reported are resistant to 
powdery mildew and to the "greasy pod" and common bean mosaic 
viruses. They set good crops of pods under weather conditions where 
Valentine is almost a failure. In the fall of 1946, the two plantings of 
these five lines produced an average of 38 percent more than Tender
green and 28 percent more than Valentine. All of them produce long, 
round, attractive, high quality pods. The 1309-2-7-1-2 is frequently 
2 to 3 days earlier than Tendergreen. 

Effect of Lime, Potash, and Magnesium on Yield of Snap Beans 
(W. C. Barnes) 

In the winter of 1939-40 a series of plots was established to study 
the effect of potash, magnesium, and lime on the production of vege
table crops. These plots were located on well-drained Nosbig fine 
sandy loam soil. In the falls of 1944 and 1946 snap beans were grown ~ 
on the plots and produced the yields recorded in Table 60. Prior to 
1944 the area was planted to potatoes (1940, 1941, and 1942) and 
tomatoes (fall of 1943). In the years, 1940-1942, inclusive, the different 
plots were fertilized each year with one ton per acre of 5-10-0, 5-10-5, 
or 5-10-10 fertilizer, to which was added in certain cases, as shown in 
the table, magnesium equivalent to 25 pounds of MgS04 • Certain 
plots, as also indicated in the table, were limed with one ton per acre 
of dolomitic lime in the winter of 1939-40 and 1lfz tons per acre in 
the fall of 1943. 

The tomato plots in 1943, and the bean plots in 1944 and 1946, 
with which this report is concerned, received only one-half the amount 
(1000 pounds per acre) of the different fertilizer mixtures but the same 
amount of magnesium as had been applied to the potatoes. There 
were five replicates of each treatment arranged in a randomized block. 

The yields reported in Table 60 indicate very strikingly the re
sponse of snap beans to lime. The average yield from all limed plots 
was 102 percent more than that from the unlimed plots in 1944 and 
30 percent more in 1946. There were no apparent symptoms of 
magnesium or potash deficiencies in the 1946 fall bean crop. The 
potato crop grown in 1942 suffered from deficiencies of both these 
elements and showed a positive response in yield to their application. 
The bean crop in 1944 did not respond to applications of either ele
ment, but in the 1946 crop there was some indication of the detri
mental effects of high potash fertilization when magnesium was not 
applied. Apparently this detrimental effect was overcome when an 
adequate supply of available magnesium was added to the fertilizer. 
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. Table 60.-Effect of Potash, Magnesium, and Lime on Yield of Snap Beans. Fall 
Crop, 1944 and 1946. 

Treatment (1) 

5-10- 0 - --------------------------------
5-10- 5 ---------------------------------
5-10-10 ---------------------------------
5-10- 0 plus Magnesium ------------------
5-10- 5 plus Magnesium ------------------
5-10-10 plus Magnesium -------- ----------
5-10- 0 plus Dolomitic lime ---------------
5-10- 5 plus Dolomitic lime ______________ _ 
5-10-10 plus Dolomitic lime --------------- 1 
5-10- 5 Muriate of potash (2)--------------- 1 
Difference required for significance at I 

5% point ---------------------------1 

pH 
Oct. 25, 

1946 

4.16 
4.14 
4.24 
4.24 
4.22 
4.34 
5.62 
5.54 
5.46 
4.24 

Bushels per Acre 

1944 1946 

98 183 
81 164 
82 152 
93 181 
82 178 
85 179 

183" 237" 
168" 197 
178" 218" 

76 138 

57 33 

(1) Fertilizers were applied at a rate of 1000 lbs. per acre. Magnesium was 

applied as water-soluble magnesium at a rate equivalent to 25 lbs. per acre of 

MgS04 . Where lime was included in the treatment it was applied at the rate of 

1 ton per acre in the winter of 1939-40 and P /2 tons per acre in the fall of 1943. 

(2) Potash in all other treatments was derived from sulfate of potash or 

sulf~te of potash-magnesia. 
"Significantly greater than yield from any unlimed treatment. 

Since good yields are obtained without potash this element should be 
used with care on snap beans. 

After six years' observation of crops on these permanent plots it 
is concluded that they vary in their response to magnesium, potash, 
and lime, and to the interactions of these materials. Snap beans have 
a low potash requirement and may be harmed by excessive quantities 
while Irish potatoes have a relatively high potash requirement. Snap 
beans fail to show the marked deficiency symptoms that are char
acteristic of potatoes. Both crops show indications of an interaction 
between potash and magnesium. This interaction indicates that ex
cessive potash may reduce yields where there is a deficiency of 
magnesium and that this may be overcome by supplying adequate 
magnesium in the fertilizer. The greatest response obtained in these 
studies was to an adequate supply of dolomitic limestone which not 
only corrected soil acidity but also supplied magnesium. With ade
quate lime the potato crop showed a response to potash whereas the 
bean crop was neither harmed nor benefited by the use of potash. 

It should be pointed out that the soil on which these plots were 
established had considerable reserve potash, and it is probable tl1at 
bean crops grown on soils which do not have this reserve would show 
a response to a moderate application of potash in fertilizer. 
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Effect of Soil Reaction and Some Nutrient Deficiencies on the 
Growth of Certain Vegetable Crops 

(W. C. Barnes) 

Studies of the effects of soil acidity and the deficiency of certain 
mineral elements on the growth of vegetable crops were begun in 
1933. Permanent plots 1 j 10 acre in area were established in dupli
cate on Nosbig fine sandy loam. So far as is known no lime had ever 
been applied to this soil. A comprehensive report of the results up 
to 1943 were included in the annual report of this station for that year. 

In the fall of 1944 several crops were planted and measurements 
made of the height of plants on September 21. The results reported 
in Table 61 indicate that soil acidity had a marked effect on the 
growth of these crops. Similar results have been observed with other 
crops, such as spinach shown in Figure 32. 

In a number of the plantings on these plots it was observed that 
the stand of seedlings was influenced by soil acidity. On September 
11, 1944, definite numbers of seeds of certain vegetables were planted 
on some of the plots. Results of the stand counts and corresponding 
growth of seedlings are reported in Table 62. 

Table 61.-Effect of Soil Acidity and Some Nutrient Materials on the Growth of Certain Vege- ..,. 
table Crops-Truck Station, 1944. 

Treatment (a) pH -- .----------------------~~-------------I I 
Height in Inches, September 21 

Bange Snap I I I I Ruta I I Heans Beets Broccoli Collards baga~ Squash Turnips 
I I Dolomitic Limestone ----- 5.9-6.2 

I 
13.5 5.5 10.5 I 8.0 11.0 17.5 I Dolomitic Limestone ----- 5.4-5.7 13.0 3.0 8.5 I 9.0 8.5 21.0 

Basic Slag -------------- 5.2-5.4 11.5 2.5 8.0 7.5 11.0 21.0 All cyanamid nitrogen _____ 5.0-5.9 12.5 5.0 8.0 I 5.5 5.5 15.5 
Magnesium ------------- 4.4-4.7 9.5 0 5.5 I 3.5 8.0 13.5 
Magnesium and Manganese_ 4.4-4.8 9.5 0 

t 
3.5 1.0 12.5 17.0 

Check ------------------ 4.3-4.7 7.5 0 1.5 3.0 4.0 13.0 
No Potash {5-10-0l--------14.4-4.8 10.5 I 0 6.5 I 3.5 7.0 13.0 

(a) For details of treatments see Table 63. Crops seeded August 16. 

It was evident that soil reaction greatly influenced the stand of 
most of the crops. At times it has been observed that seedlings on 
limed plots have withstood adverse weather much better than those 
on the unlimed plots. In these cases lime made a much greater differ
ence in final stand than it did in the percentage of germination. 
This was true of the beets in Table 61 where no plants remained for 
measuring six weeks after seeding. 

In 1945 and 1946 yields were obtained on a few crops grown on 
these plots. The ·results reported in Table 63 indicate that snap beans 

17.5 
13.5 
12.0 
15.5 
11.5 
12.5 
5.0 

11.5 
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Table 62.-Effect of Soil Acidity on Germination and Growth of Seedlings of 
Some Vegetable Crops. Truck Station, 1946. 

---
Percent Stand, Height in Inches, 

Crop September 25, 1944 October 4, 1944 

No Lime I Hi Lime No Lime I Hi Lime 

Beans ----------------------- 85.9 I 82.7 I 9.5 I 9.75 
Beets ------------------ ----- 32.7 53.3 1.25 I 4.00 
Cabbage -------------------- 9.3 31.7 I 1.25 3.50 
Carrots -------------- ~ ------- 12.3 24.9 0.50 I 2.25 
Lettuce 0 -------------------- 5.5 8.1 I 0.50 1.25 
Turnips ------- -------------- 51.1 I 55.9 I 3.25 I 7.00 
pH Range ---- - - .... _ 4.3-4.7 I 5.9-6.2 4.3-4.7 I 5.9-6.2 

Crops were seeded September 11, 1946. 
0 Stand adversely affected by heat. A second test in which the same soil was 

used in pots in the greenhouse gave 90 percent germination on limed soil vs. 65 
percent on unlimed soil. 

did not make as great a response to lime as did the other crops. They 
were also not so sensitive to potash deficiency. In fact the application 
of potash to the unlimed plots resulted in reduced yields of beans. 
Beans were very sensitive to manganese toxicity as indicated by 
symptoms on plants growing on the plots receiving manganese. 

All the other crops were very sensitive to soil acidity and potash 
deficiency. Usually, the higher the soil pH, the greater was the yield 
and the better the quality of the crop. Such crops as beets, carrots, 
lettuce, and spinach actually reached marketable maturity several days 
earlier on the plots with the highest soil pH. This is a factor of great 
importance in the coastal area where early maturity usually means 
greater profits. 

Plots receiving all the nitrogen from cyanamid have shown a slow 
but steady increase in pH. A marked increase in pH has been ob
served shortly after each fertilizer application. This is revealed in the 
wide variation in pH range reported in Table 63. 

Most crops grew quite well on the cyanamid plots as indicated by 
the yields reported in Table 63. The use of cyanamid nitrogen only 
is not practical, since 2-3 weeks must be allowed from time of appli
cation until seeding if burning of seed or plants is to be avoided. 
Observations indicated that the nitrogen derived from cyanamid 
leached much less rapidly than that derived from urea, nitrate of soda, 
or sulfate of ammonia. At times there were symptoms of temporary 
minor element deficiencies in plants growing on the cyanamid plots. 
This was not surprising since no magnesium was added and the soil 
was known to be low in that element. Most of the symptom.s re
sembled manganese deficiency which was to be expected since the 
soil was low in manganese, and the raoid increase in pH, which oc
curred following cyanamid applications, probably rendered the 
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Table 63.-Effect of Soil Acidity and Some Nutrient Materials on the Yield of Some Vegetable 
Crops. Truck Station, 1945 and 1946. 

Yield in Tons per Acre (c) 

Treatment (a) 
pH 

Range Snap Beans Beets I Carrots I Lettuce I Spinach 

(b) 1945 1946 1941'5 1946 1 1945 1 1946 1946 
c:-l.~D:-o-,-lo_n_1..,..it..,..ic---+l-----rl---+------,c-----,---~, f 

Limestone -----15.9-6.2 I 4.20 4.47 10.65 9.82 10.60 8.26 
2. Dolomitic \ 

Limestone _____ 5.4-5.7 3.93 4.09 
3. Basig Slag ----- ~ 5.2-5.4 3.99 4.00 
4. All Cyanamid 

Nitrogen ------ 15.0-5.9 1 4.47 4.02 
5. Magnesium ----1 4.4-4.7 I 3.69 4.33 
6. Magnesium and I I 

Manganese ---- ~ 4.4-4.8 1 3.36 2.65 
7. Check ________ 4.3-4.7 3.03 3.12 
8. No Potash I I 

(5-10-0) ------- 14.4-4.8 1 3.44 3.96 

8.60 
5.30 

4.10 

8.92 
7.08 

7:93 
0.22° 

0.18" 
1.08" 

" 

6.50 6.18 
5.10 7.20 

7.10 7.48 
0 2.28" 

" 1.14" 
" 1.86° 

" 1.28" 

2.74 

2.98 
2.42 

2.34 
0.41" 

0.21" 
0.12° 

0.04" 

(a) All plots except treatments 4 and 8 received annually 2000 pounds per acre of 5-10-5 
fertilizer with the nitrogen derived one-half from uramon, one-fourth from sulfate of ammonia, 
and one-fourth from nitrate of soda. In treatment 4, all the nitrogen was derived from 
cyanamid, and no potash was included in treatment 8. 

Dolomitic lime and basic slag, indicated in treatments 2 and 3, were applied at the rate 
of one ton per acre in 1933, 1938, and 1944. In treatment 1, 3 tons of dolomitic lime were 
applied in 1939 to plots not previously limed and additional applications of one ton were 
made in 1941 and 1944. 

Magnesium (treatments 5 and 6) was incorporated with the fertilizer in the form of water- ...., 
soluble magnesium sulfate at the rate of 100 pounds per acre annually. Manganese (treatment 
6) was added in the form of the sulfate in the same amount as magnesium but was omitted in 
1937, 1940, 1943, 1944, and 1946. 

(b) The pH of the soil varies from year to year and from season to season. The trend is 
usually downward from January to June. Annual and seasonal variations are apparently in
fluenced by rainfall, temperature, and quantity of organic matter in the soil. 

(c) The entire plants of beets, spinach, and lettuce but only the roots of carrots and the 
pods of beans were weighed. 

(") Plants on these plots either died or made such poor growth that they were not 
marketable. 

limited supply of manganese unavailable. The symptoms usually 
occurred in rapidly growing crops which required a good supply of 
all minor elements. 

Observations on the cyanamid plots indicated that if soil acidity 
was to be corrected with a relatively pure calcium material, minor 
elements such as magnesium and manganese should be added in the 
fertilizer for vegetable crops. 

Fruit for Coastal South Carolina 
(W. C. Barnes and W. M. Epps) 

In 1943 a small orchard was established at the Truck Experiment 
Station. The peach trees came into bearing in 1945. The yields and 
time of ripening are reported in Table 64. The midseason varieties , 
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Figure 32.-Effect of soil acidity on growth of spinach. Left to right: 
plants grown at pH 4.3-4.7, 5.4-5.7, and 5.9-6.2. 

such as Golden Globe, Sun High, Elberta, and Georgia Belle have 
produced the best crops from the standpoint of both yield and quality. 
Fischer is a good early peach, but, like all early varieties, it is not high 
in quality. The late varieties have set good crops, but the summer 
rains cause them to rot and crack so that those which ripen are of . 
poor quality. The results to date indicate that peaches may be grown 
in coastal Carolina provided adequate measures are taken to control 
insects and diseases. 

Table 64.-Peach Variety Trials, Truck Station, 1945-1946. 

Variety 

Fischer _______ -----------------
Golden Globe -----------------
Sun High ---------------------
Early Elberta -----------------
Georgia Belle -----------------
Shippers Late Red -----~--------
Lizzie -----------------·-- ------

First Harvest Date I Bushels per Tree (a) 
-""'"'19"'""4;-;::5,.----,---.,1;-;;9,..,-46-:::--- 1945 1 1946 

6-1 5-31 
6-14 6-15 
6-16 6-19 
6-25 6-28 
6-30 7-1 
7-10 7-8 
7-17 7-29 

1.1 
1.5 
1.1 
1.1 
1.0 
0.7 
0.5 

0.6 
1.4 
1.3 
1.4 
1.9 
0.6 
0.4 

(a) Average of 2-4 trees per variety. 
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Some fairly good grapes have been grown, but adequate spray
ing to control black rot is imperative. Fredonia, an excellent dark red 
variety, ripens about June 22, while the well-known Concord, a blue 
variety, ripens about July 6. If white varieties are desired, Portland 
and Niagara, ripening about June 30 and July 6, respectively, are 
good ones. In general, the earlier varieties are more satisfactory, 
because they ripen before the summer rains become frequent. 

The Methley plum ripens about May 20. It is an excellent variety 
for both fresh fruit and canning. The Santa Rosa variety, ripening 
about June 3, is a good quality, large-fruited type. Plum trees began 
bearing the fourth year after planting. 

The Tane-Nashi Oriental persimmon is proving well adapted for 
production in the coastal area. Vigorous trees will begin fruiting the 
third or fourth year. 

Although figs, Muscadine grapes, and pears are growing satis
factorily, they have not produced enough fruit to provide definite in
formation as to probable yields. 

EDISTO EXPERIMENT STATION 

(W. B. Rogers, Superintendent) 

.Research activities at the Edisto Station are attempting to keep 
pace with the rapid developments in agricultural science, including 
farm mechanization, crop improvement, and the refinement of cultural, 
nutritional, and pest control practices. 

A substantial beginning has been made with mechanization pro
jects on cotton, corn, and sweet potatoes. Special attention is being 
given to the testing of new machines which are now becoming avail
able. Much valuable information is being gained as to the suit
ability, adaptability, and technique of using these machines under 
various conditions. The major mechanization project, in which com
pletely mechanized production of 100 acres of cotton was undertaken, 
laid the foundation for the development and expansion of these studies 
and points the way to the future possibilities of this important enter
prise. Widespread interest in this project brought numerous groups 
of farmers and agricultural workers to the· station to observe various 
phases of the mechanized operations during the growing and harvest
ing seasons. 

Considerable progress is being made in the development of im
proved varieties of sweet potatoes and cantaloupes. Better quality, 
adaptability, and resistance to various diseases and insect pests are 
the principal characters being sought through controlled plant 
breeding. 

The "internal cork" disease of sweet potato, which is now causing 
concern throughout the southern states, is being intensively investi
gated by members of the Edisto Station staff. This work has already 
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shed considerable light upon the nature, mode of spread, and seasonal development of the disease, Control of internal cork through the breeding of resistant varieties appears to hold promise of success. This station was host during the summer . of 1946 to more than 20 scientists from various southern experiment stations and the U. S. Department of Agriculture, who came to observe the work being done 
on this 13roblem. 

Nutritional studies with sweet potatoes have revealed that low yields and a type of deterioration of the fleshy roots, formerly attributed 
either to "running-out" of seed stocks or to "dry rot" is actually caused by a deficiency of boron in the soil. This trouble, which is likely to be encountered on light, sandy or overlimed soils, can be eliminated by the addition of small amounts of borax to sweet potato fertilizers, a practice which is rapidly gaining favor with growers. 

Rapid strides in the development of new, promising pesticides have opened the way for more effective control of many insect pests and diseases. Many of these new materials are being tested to determine their value under South Carolina conditions so that reliable recommendations for their use can be given to. growers as soon as 
possible. 

Comprehensive fertilizer experiments with peanuts are underway in cooperation with the U. S. Department of Agriculture in order to study the role of various liming materials and plant food elements on the production of this important crop. This project is part of a long-term, regional program. 
The reports of progress and the results of several projects . are presented here in some detail. 

Sweet Potato Propagation 
(C; J. Nusbaum) 

The economical production of strong, healthy plants is one of the most important phases of sweet potato culture. The overall costs of propagation generally comprise about one-half of the total cost of production of the crop. Furthermore, the quality of plants produced and the care exercised in transplanting them in the field influence both stands and 'yields. The experiments described on plantbed fertilization, size of seed roots used, and the characteristics of the resulting plants are closely related and are part of a program designed to gain further information on the economics of propagation in relation to crop returns. 
Bed Fertilization. - The fertilization of sweet potato plantbeds is a common, although by no means universal, practice. However, there 

is considerable variation in the kinds of materials used and in the rates of application. In many cases there may be little or no sound basis for the practices followed. 
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In _1945 preliminary tests in which a 4-10-6 fertilizer was applied 
before bedding at graduated rates of 0 to 14 ounces per square yard 
of bed space showed that the 3-ounce rate produced the greatest num
ber of healthy sprouts and that rates above 8 ounces depressed plant 
yields. The data also indicated indirectly that a second application 
after the first or second pulling of plants might have benefited later 
pullings. 

In the light of the 1945 results, the 1946 test was modified to in
clude the following b·eatments in which the fertilizers were applied 
at the indicated rates per square yard: 4-10-6 at rates of 3, 6, and 9 
ounces before bedding and at rates of 6 and 12 ounces where one-half 
of the fertilizer (3 and 6 ounces, respectively) was applied before bed
ding and the remaining half as a top-dressing after the second sprout 
pulljng; 16-0-0 (sodium nitrate) at tl1e rate of 1 ounce before bedding 
and also at the rate of one ounce before bedding and one ounce after 
the second plant pulling; 4-10-6 at a prebedding rate of 3 ounces fol
lowed by a 1-ounce top-dressing of sodium nitrate; 3 ounces of 5-20-0 
(sodium nitrate plus superphosphate) followed by a 1-ounce top dress

ing of sodium nitrate; and an unfertilized check. The bedding medium 
was Norfolk coarse, loamy sand with a pH of 6.1. The plots were 
4.5 square feet in size enclosed in wooden frames and arranged in a 
quadruplicate randomized block located near the middle zone of a 
6 x 50 foot flue-heated plantbed equipped with glass sash covers. The 

prebedding fertilizer applications were broadcast uniformly and raked 
lightly into the soil and then borax-treated. No. 1-size seed roots were 
bedded at the rate of one bushel per 9 square feet (one-half bushel per 
plot) on March 15. The seed roots were covered to a depth of about 
one inch. Heat, water, and ventilation were carefully regulated so as 
to provide favorable sprouting conditions throughout the experiment. 
Five plant pullings were made at weekly intervals beginning April 17 
and ending May 15. Top-dressings were applied immediately after 
the second pulling of plants. The plants on each plot were pulled 
carefully, separated into sb·ong and weak groups, counted and 
weighed. The fertilizer treatments used and the respective plant 
yields are shown in Table 65. 

The best performance was obtained with the split applications 
of complete fertilizer, the 12-ounce rate (6 ounces before bedding plus 
a 6-ounce top-dressing) being slightly better than the 6-ounce rate. 
The 3-ounce rate of 4-10-6 followed by a top-dressing of 1 ounce of 
sodium nitrate ranked third. Differences in the percentages of sb·ong 
plants from the different b·eatments were small. The 9-ounce pre
bedding application of 4-10-6 ranked lowest in this respect. 

The better response in 1946 than in 1945 to a higher rate of fer
tilizer application might be attributable to differences in bedding 
media employed in the two years. A more highly acid (pH 5.15) 
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Norfolk sandy loam was used in 1945. However, it was significant 
that sweet potato plant production benefited from fertilizer applica
tions. The most favorable rates of application probably lie between 
3 and 6 ounces per square yard of high grade mixed fertilizer, such 
as the readily obtainable 4-10-6 or 5-10-5, with a similar application 
as a top-dressing after the second plant pulling. On this basis a 
6 x 50 foot plantbed would require from 6 to 12 ounces of fertilizer 
per application. 

Table 65.-lnfluence of Vru·ious Fertilizer Treatments on the Yield of Sweet Potato Plants in a 
Flue-heated Bed. Edisto Station, 1946. 

Fertilizer treatment 1 ield of plants per bushel of seed 
Before bedding Top-dressing! Total Strong2 Weak3 

No. 

I 
Fertilizer I Oz. per Fertilizer I Oz. per No. Per- I Av. wt., No. I Av. wt., 
Analysis sq. yd. Analysis sq. yd. cent gran1s grams 

4-10-6 
4-10-6 
4-10-6 
4-10-6 
4-10-6 

16- 0-0 
16- 0-0 

4-10-6 
5-20-0 
None 

3 
6 
3 
9 
6 
1 
1 
3 
3 

I 

I 

I 

-------
-------

4-10-6 
-------

4-10-6 
-------
16- 0-0 
16- 0-0 
16- 0-0 
None 

I 
---

---
3 

---
6 

---
1 
1 
1 

1719 
2142 
2375 
1910 
2523 
1710 
1881 
2298 
2155 
1633 

1371 
1622 
1760 
1332 

I 
1882 
1355 
1408 I 
1727 I 
1622 1 
1262 

79.8 
75.7 
74.1 
69.7 
74.6 
79.2 
74.9 
75.2 
75.3 
77.3 

I 

I 

7.7 
8.1 
8.1 
7.4 
7.8 
7.2 
7.0 
7.7 
7.8 
7.9 

I 

lApplied broadcast immediately after the second pulling of plants. 
2Plants weighing more than 5 grams and judged suitable for transplanting. 
3Plants weighing less than 5 grams and judged unsuitable for transplanting. 

348 
520 
615 
578 
641 
355 
473 
571 
493 
371 

I 

Size of Seed Roots. - The cost of seed sweet potatoes is perhaps 
the greatest single item of expense in producing plants. For reasons 
of economy, many producers choose the less valuable small-sized roots, 
such as strings and small No. 2's, especially when plants are being 
produced for sale. Others, believing that small roots produce a high 
percentage of weak plants or plants with low-yielding capacity, are 
prejudiced against them. Inasmuch as inquiries concerning this 
somewhat controversial matter have been numerous, it was decided 
to initiate an investigation on this phase of plant production. Al
though only one season's results are available, they seem to shed some 
light on the problem and are therefore presented here in detail. 

Four sizes of seed roots (jumbo, No. 1, small No. 2, and sh·ings) 
were bedded in both unfertilized and fertilized plantbeds on March 
7, as shown in Figure 33. The bedding medium, plot sizes and ar
rangement, and bed management practices were similar to those 
described for the bed fertilization test. The approximate number of 
roots per bushel were as follows: Jumbos, 30; No. l's, 75; small No. 

3.4 
3.4 
3.5 
3.2 
3.1 
2.9 
2.7 
3.1 
3.0 
3.2 
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Figure 33.-A portion of the size of seed test showing the randomized plot 
arrangement. 

2's, 150; and strings, 250. The bedding rates for the jumbo's, No. l's, 
No. 2's, and strings were 1 bushel per 6, 9, 12, and 18 square feet, 
respectively. In the fertilized series, 4-10-6 fertilizer was applied at 
the rate of 3 ounces per square yard before bedding with a similar 
application as a top-dressing after the second plant pulling. Five 
sprout pullings were made at weekly intervals from April 18 to May 
16. After being pulled, the plants were separated into strong and 
weak groups, counted and weighed. The yields of plants per bushel 
and per square foot of bed space and the computed cost of the strong 
plants from the seed roots of each size group in both unfertilized and 
fertilized beds is shown in Table 66. 

The data clearly indicate that the fertilized plots outyielded the 
unfertilized plots. Furthermore ,in both series of plots the strings and 
small No. 2's showed to the best advantage in the cost column. At
tention is directed to the yields of strong plants from the fertilized 
plots. On a bushel basis, the strings yielded the greatest number of 
plants and the jumbos the least with the small No. 2's ranking second 
and the No. 1's third. On a space basis, the No. l's were in the lead 
with small 2's, jumbos, and strings following in the order named. 
However, as the size of seed roots decreased, the average weight of 
the strong plants also decreased indicating a positive correlation be
tween size of seed roots and size of plants. An attempt was made to 
determine whether or not these size differences would be reflected in 
yields from field plots set with the plants. 
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Table 66.-Production of Sweet Potato Plants from Different Sizes of Seed Roots in Both Un
fertilized and Fertilized Plantbedsl. Edisto Station, 1946. 

Total number of plants - Strong p lants 
Average 

Size of weight of I 
seed Number I Nu mlw1 plants in Percent Nmnber I Number I Average Cost 

J per per square weight, per per SClUtt r e grams per 
bu shel fool bushel foot 1 grams thousand2 

Unfertilized Beds 

I I I I 

I l 
I Jumbo -- --1 726 

I 
116 7.4 I 74 537 86 8.8 $3.83 

No. 1 -----j 1382 148 6.5 67 926 99 8.1 I 5.35 
Small 2 ___ 1815 145 5.3 69 1252 100 6.6 I 3.30 
Strings - -- -1 2111 I 112 4.5 I 60 1267 I 67 6.0 I ~ 

Fertilized Beds 

I I I I Jumbo ---- j 935 

I 
150 7.0 72 673 

I 

108 8.4 $3.05 
No. 1 __ __ _ 1867 200 6.2 73 1363 146 7.3 I 3.63 
Small 2 ---1 2218 177 5.9 68 1508 121 7.2 I 2.73 
Strings ----1 2440 I 129 4.9 67 1635 87 6.1 2.64 

l See text page 149 for a description of the seed used, the number and size of replicated 
plots, the method of fertilization, and the bedding and sprout-pulling dates. 

2The following arbitrary values were used in computing costs : Bedding, care and main
tenance of bed, and pulling of plants-20 cents per square foot;seed costs: Jumbos- $0.75 
bushel, No. 1's-$3.00 per bushel, No. 2's- $1.50 per bushel, and Strings- $0.50 per bushel. 

From the first pulling on April 18 and the third pulling on May 3 
the strong plants from each plot were set in corresponding field plots 
arranged in a randomized block. The test was located on Norfolk 
sandy loam. The field plots were uniformly fertilized with 800 pounds 
per acre of a 3-9-9 mixture to which borax had been added at the rate 
of 12 pounds per ton. The plants were set 10 inches apart in 3%-foot 
rows and watered. A good stand was obtained. The first planting was 
harvested on October 14 and the second planting on October 31. The 
yields and returns per acre and also the returns per dollar invested in 
plants are shown in Table 67. 

The yields and returns from the first planting were considerably 
greater than from the second planting. Within both plantings the 
returns per dollar invested in plants were greater from the plants 
grown in fertilized beds. This was due primarily to the lower plant 
costs rather than to increased yields. In the first planting, the returns 
per dollar invested in plants from small No. 2's and strings exceeded 
the returns from plants of equal value from jumbos and No. 1's. The 
plants from the smaller sizes of seed roots also showed up advantage
ously in the second planting but the differences were not nearly as 
great as in the case of the first planting. In fact, the returns from 
plants from the fertilized jumbos led the others in the second plant
ing. Within each series the returns from the No. 1 seed were the 
lowest, reflecting in part the relatively higher original cost of the 
seed. 
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Table 67.-Yields and Returns from Sweet Potatoes Produced by Plants of the First and Third 
Pullings from Seed Roots of DiHerent Sizes in Both Unfertilized and Fertilized 
Plantbeds. Edisto Station, 1946. 

Source of plants 
Cost of Marketable 

Returns:.! 
Per $1.00 

Size of seed Bed strong plants yield per Gross invested per acrel acre, bushels 
Treatment per acre in plants 

First Planting (First Pulling) 

I I 
Jumbo 

-============1 
Unfertilized 

I 
$57.50 244.3 $347.85 $6.05 

No. 1 Unfertilized 80.30 260.4 374.40 4.65 
Small 2 -----------1 Unfertilized 49.50 252.9 364.50 7.36 
Strings ------------! Unfertilized 51.50 280.3 402.45 7.81 

I 
Jumbo ------------1 Fertilized 45.80 266.5 376.40 8.22 

No. 1 -------------1 Fertilized 54.50 261.1 373.50 6.84 
Small 2 ----- - ----- Fertilized 41.00 271.4 388.50 9.47 
Strings ------------1 Fertilized 39.60 271.2 390.45 9.89 

Second Planting (Third Pulling) 

I 
Jumbo 

-============1 
Unfertilized l $57.50 1.55'.4 $216.25 $3.76 

No. 1 Unfertilized 80.30 150.0 205.80 2.56 
Small 2 -----------1 Unfertilized I 49.50 147.1 200.25 4.65 
Strings ------------1 Unfertilized I 51.50 146.2 200.40 3.89 

I 1, 
Jumbo ------------ ~ Fertilized 45.80 181.4 250.55 5.68 
No. 1 ------------- Fertilized 54.50 162.3 229.65 4.21 
Small 2 ----------- Fertilized 41.00 150.9 206.45 5.03 
Strings --- ---------1 Fertilized 39.60 147.4 202.25 5.11 

lPlants were set at the rate of 15,000 per acre. The cost per 1000 of plants was taken 
from the last column in Table 66. 

2The following arbitrary values of the sweet potatoes produced were used in com~uting 
returns: No. 1's-$1.50 per bushel; No. 2's-$1.00 per bushel. Separate yields of No. 1 s and 
2's are not shown. 

Plant Grading. - Sweet potato plants vary widely in length, 
weight, vigor, and other important characteristics. In fact it is diffi
cult to find two individual plants, pulled from the same bed or even 
from the same root, which are alike in all respects. These variations 
between different individuals may account for differences in survival 
and the rate of growth following transplanting, resulting ultimately in 
yield variations. If this is true, the use of ungraded plants pulled 
and transplanted indiscriminately results in a mixed population of 
individual hills in the field and the yield represents the collective per
formance of these hills, good and bad. Therefore, it appears that if 
plants destined to grow into unproductive .runts could be eliminated 
at the start, better yields might be expected. In order to test this 
hypothesis a field experiment was conducted in 1946 in which detailed 
individual descriptions were taken on a representative group of plants 
prior to transplanting. Each plant was tagged with a serial number 
and its length, weight. number of branches and leaves, and relative 
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vigor was recorded. Then these plants were set in the field in the 
usual manner and watered. During the growing season vine growth 
measurements were made and at harvest the hills were dug separately 
and examined. 

Several hundred plants were included in this test. However the 
results, taken from the 400 individuals planted April 24 and dug 
October 21, are representative and are discussed here. In order to 
present the data in compact form, the plants were grouped into vari
ous classes based upon their weight, length, number of leaves or vigor. 
The plant classifications, number of hills examined, yield of U. S. No. 
l roots, and percent of barren hills are shown in Table 68. 

Table 68.-Average Yield of U. S. No. 1 Sweet Potatoes from 400 Individual Hills 
Grown from Plants Classified at Planting According to Weight, 
Length, Number of Leaves and Vigor. Edisto Station, 1946. 

Classification 
of plants 

I 
·weight in grams: I 

2.0 to 4.9 _________ _ 
5.0 to 6.9 _________ _ 
7.0 to 8.9 _________ _ 
Above 8.9 ________ _ 

Lengti i~~~~~~s========= i 
10 ---------------! 

Num~~~r~f1s~~~~~~~~~~~~ ~ 
4 or 5-------------l 
6 or 1-------------J 8 or more _________ _ 

Vigor: I 
Tender ------------1 Medium __________ _ 
Strong ___ ---------1 

Number of hills I I 
from plants of Yield in bushels Barren hills-

each class per acre percent 

I I 
66 llO I 33.3 

180 I 198 I 7.7 
ll4 

I 
213 I 7.0 

40 189 I 5.0 
I I I 

180 I 171 I 18.9 
132 I 189 I 4.5 

64 I 193 
I 

6.3 
24 I 201 8.3 

I I 
72 I 141 I 19.4 

190 I 198 I ll.5 
92 

I 
225 I 6.5 

46 195 I 8.7 
I I 

56 I 135 I 25.0 
222 I 183 I 10.8 
122 I 192 I 6.7 

Of the plants classified according to weight those under 5 grams 
performed very poorly. The medium-sized plants, ranging from 5 to 
9 grams were best. Among plants grouped on the basis of length 
the differences in yield were not nearly so great and the plants 8 
inches long and longer were only a little better than 6-inch plants. 
Plants with 4 to 7 leaves performed better than those with a greater 
or lesser number. Those with 3 or fewer leaves were decidedly in
ferior. The three classes under "vigor" were based on judgment rather 
than measurement and the placement of borderline cases was some
times doubtful. Nevertheless, the results show that there was a posi
tive correlation between vigor and performance. 
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The data presented here indicate that the characteristics of the 
plants used have a more profound influence on yields than the size 
of seed and that prejudice against seed of any size is probably un
founded. Therefore, the grading of plants, discarding those too small 
or too weak for transplanting, may be expected to improve yields. 
Furthermore, the use of the proper amounts of suitable fertilizers in 
plantbeds serves to improve the performance of the bed and lower 
the cost of plants. The bed shown in Figure 34 illustrates the excellent 
yield of prime plants produced where suitable practices were carried 
out. The bed was of tile-flue construction, measuring about 12 x 50 
feet and contained 56 bushels of seed sweet potatoes. The bedding 
medium was a Norfolk coarse loamy sand, loose, mellow, well aerated, 
and moderately acid (pH 6.1). A split application of 4-10-6 fertilizer 
at the rate of 6 ounces per square yard was used. Small to medium
sized roots were bedded but they were separated, the small roots 
being placed on one side of the bed and the medium roots on the 
other so that the depth of covering would be fairly uniform at about 
1 to 2 inch~s over all the roots. The seed were treated with borax 
solution. Glass sash covers were used and the bed was well managed. 
The first pulling of plants, shown in the photograph, yielded nearly 
70,000 strong plants, enough to plant more than 5 acres. This bed 
continued to yield well throughout the plant-pulling season, pro
ducing a total of more than 160,000 plants from 4 pullings. 

Figure 34.-The first pulling of plants from a well managed tile-flue 
hotbed. 
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Sweet Potato Breeding 
(M. B. Hughes) 

155 

Sweet potato breeding was begun at the Edisto Station in 1945 
for the purpose of developing a variety, or varieties, equal to Porto 
Rico in keeping and table quality but with improved Hesh color and 
productivity, uniformity of size and shape, and resistance to diseases, 
particularly internal cork and Fusarium wilt. A similar project has 
been under way at Clemson since 1936. 

A logical approach to the problem is to cross Porto Rico with 
varieties possessing the desirable characters lacking in Porto Rico. 
However, this procedure is beset with certain difficulties. Porto Rico 
blooms erratically and furthermore seems to be incompatible with 
certain other parents, resulting in the development of few or no seed 
from many promising parental combinations. Hence other orange
fleshed varieties, in addition to Porto Rico, are being used and a study 
is being made of the inheritance of wilt resistance, Hesh color, and 
other characters which need to be combined. Many varieties, regard
less of Hesh color, are being used as parental stocks in order to cover 
the range of desirable characters. 

About 1200 seedlings were grown in the summer of 1946, partly 
from seed produced locally from controlled crosses in the greenhouse 
and partly from seed supplied by Dr. Julian Miller of the Louisiana 
Experiment Station. They were planted in Hats on March 18, trans
planted to an irrigated plot on May 1, and vine cuttings from these 
plants (five from each seedling) were set in the field on June 18. 
Notes on leaf symptoms presumed to be indicative of internal cork 
infection were taken on August 29 and notes on Hesh and skin color, 
uniformity of size and shape, yield, etc., were taken at digging time. 
The first digging was made September 26 and the final digging about 
November l. 

Roots of all seedlings are being held in storage in order to obtain 
notes on the incidence of internal cork and on the keeping quality of 
the various family lines. The promising seedlings will be grown for 
observation and increase in 1947, followed by further selection and 
field trial. • 

In the summer of 1946, breeding was carried on out-of-doors and 
a number of varieties bloomed well under these conditions. It is the 
plan to carry on breeding operations in both winter and summer. 

Cantaloupe Breeding 
(M. B. Hughes) 

A number . of cantaloupe crosses was made in the greenhouse, 
with the objective of developing varieties resistant to downy mildew 
and adapted to southeastern conditions. Two mildew-resistant (or 

mildew-tolerant) varieties, Texas No. 1 and Smith's Perfect, were 
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crossed with three commercial varieties, V-1, Seed Breeders strain of 
Hale's Best, and 6-3. Both of the mildew-resistant varieties were of 
high quality, but the former had a pronounced tendency to crack at 
the blossom end and the latter was extremely late, unattractive in ap
pearance, and a poor yielder. 

The Honey Dew melon could be quite profitable in this area ex
cept that its foliage is almost invariably desb·oyed by disease before 
the fruits mature. It is very susceptible to both downy mildew and 
anthracnose and its lateness (about 120 days from seeding to maturity) 
causes it to be exposed to more severe attacks than is b·ue of early 
melons. The fruits themselves are also subject to anthracnose which 
produces unsightly skin lesions and renders them unsalable. Honey 
Dew was crossed with Early Hackensack in an attempt to combine 
earliness with Honey Dew quality and with Rocky Dew to obtain 
mildew resistance. It was suspected that either Rocky Dew or Hacken
sack or both might have some degree of resistance to anthracnose of 
the fruit. 

Since all the parents used were grown from commercial seed and 
presumably were quite heterozygous, several crosses were usually 
made between the same two varieties, using different individual plants. 
Observation of the different F 1 lines coming from the same varietal 
cross indicated this practice was justified. 

Twenty-two F 1 families were grown in the spring of 1946 and 
records were taken of earliness, vigor, mildew resistance, size, shape 
and number of fruits per vine and of quality, netting and ribbing of 
the fruits. A number of plants were selfed and the F 2 seed was saved 
for next season. 

The improvement of the commercial variety V-1, which is very 
desirable in many respects but lacking in uniformity, was undertaken 
as a subproject. Selfing in the greenhouse, followed by a second 
selfing in the field, was done to improve the uniformity. 

An F 2 progeny from the cross of Smith's Perfect (aphid and 
mildew-resistant) x V-1 (aphid and mildew-susceptible) was grown in 
late s11mmer, because it was thought that conditions would be more 
favorable for mildew infection than during the regular spring season. 
Both aphids and mildew were abundant. Aphid-susceptible plants 
were easily distinguished as their leaves were badly curled and speed
ily killed unless kept well sprayed. There were 158 resistant and 
63 suscptible plants. This segregation is in line with Ivanoff's theory 
that resistant plants differ from susceptible ones by a single mendelian 
unit. (Jour. of Heredity 36: 12 pp. 356-360). Although aphid resist
ance is not of importance for the commercial spring cantaloupe crop 
it wpuld be very desirable in the case of cantaloupes grown in 
summer or fall. 

The segregation for mildew resistance in the above F 2 progeny 
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was not so clear-cut. In fact all graduations of resistance were found. 
Approximately 1 out of 8 plants was highly resistant and 1 in 4 plants 
showed some resistance. A number of the F 2 seedlings were selfed 
and F 3 seed was saved for next season. Unfortunately there was ap
parently no anthracnose resistance in this F 2 family and eventually 
all the plants succumbed, although not before all selfed fruits had 
matured seed. 

The most promising family lines from the 1946 breeding work 
appear to be as follows: 

(1) Crosses of V-1 x Texas No. 1, because of their vigor, mildew 
resistance, and the appearance and quality of the fruits (refractometer 
readings of 12.0-12.8). 

(2) Crosses of Seed Breeders and Texas No. 1, because of mildew 
resistance and yield, plus the appearance and quality of the fruit. 

(3) Crosses of Smith's Perfect with V-1 and Seed Breeders be
cause of mildew resistance, vigor and very high quality (as high as 
15 percent soluble solids). 

(4) Crosses of Honey Dew with Early Hackensack because of 
the combination of Honey Dew flavor and quality with maturity, 
nearly as early as tl1at of Hackensack. 

Cucumber Pickle Variety Trials 
(C. J. Nusbaum) 

In recent years there has been a rather marked tendency toward 
a shift in cucumber pickle production from the midwestern and 
northeastern states to the southeastern region. In South Carolina, 
pickle deals are under way in several sections of the state, notably in 
the Florence-Marion, Cherokee-Spartanburg, and Bamberg-Orange
burg localities. Continued success and future expansion of this enter
prise will depend to a large extent on the development of pickling 
varieties of cucumbers adapted to southeastern growing conditions, 
since most of the standard black spine varieties commonly grown in 
the northern states perform poorly in the South. 

In 1945 and 1946 a trial of several standard black spine and white 
spine varieties and also some breeding stocks developed by the Asso
ciated Seed Growers was conducted. The varieties tested and the 
yields of the various grades are shown in Table 69. 

Hybrid No. 1, a new white spine strain, was outstanding in yield 
during both years. The fruits were also of suitable shape and color 
and brought favorable comment from seedsmen and processors. Stays 
Green and Earliest of All, two standard white spine varieties, pro
duced well-shaped and attractive fruits but yields were intermediate. 
National Pickling, a standard black spine type, yielded well and the 
fruits were of highly desirable shape but the color was only fair. 
With some improvement in shape, Hybrid No. 1, mentioned above, 
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Table 69.-Cucumber Pickle Variety Test. Edisto Station, 1945-46. 

Yield in stated grades in bushels per acre2 

19453 1946 
Varietyl 

No.1 I No.2 I Total I No. 21 No.3 I No. 3 1 N?b- No.1 I N?b- 1 Total 
bms bms 

I I 

I 
Hybrid No. 1_ ___ 

1 

202 56 17 36 331 91 98 41 66 296 
Hybrid No. 3 ____ 113 73 14 32 232 54 94 62 54 254 
Hybrid 15P ---- 104 74 13 29 220 

I 
34 65 60 38 197 

National _______ 164 100 19 31 314 37 59 42 36 174 
Stays Green ____ 144 66 24 

I 
35 269 27 49 42 33 151 

Hybrid No. 10 ___ --- --- -- -- --- I 
28 54 

I 
37 23 142 

Earliest of AlL __ 119 54 10 44 I 227 21 32 42 41 136 

1 Varieties were randomized in quadruplicate blocks on Grady sandy loam soil. 
2The 1945 planting was harvested daily. The 1946 planting was harvested 3 times a week. 

This probably accounts for the relatively large differences in the different grades when the 
yields of the two seasons are compared. 

3The fruits were counted, but not weighed, in 1945. The bushel values were obtained 
through the use of appropriate size factors for the variO)lS grades. 

should prove to be superior to both Stays Green and National Pickling, 
the varieties not commonly grown. 

Tomato Fruit Worm 
(J. G. Watts) 

Seven insecticide formulations were tested on 1/ 30-acre plots 
replicated three times in a randomized block field experiment. Dusts 
were applied with hand guns at rates of about 25 pounds per acre for 
the first application and about 35 pounds per acre for the other two. 
Baits were sprinkled uniformly over the plants by hand at rates of 
about 50, 70, and 80 pounds per acre for the first, second, and third 
applications, respectively. Treatments were applied on May 30 and 
June 12. The May 30 application coincided approximately with the 
first setting of fruit, while the final application was made a few days 
prior to the first picking. The results, summarized in Table 70, are 
based on 10 pickings of ripe tomatoes between June 28 and July 26. 

The dust containing 50 percent cryolite and the cornmeal bait 
containing 1.5 percent and 3 percent DDT gave significantly better 
results than the other treatments. The results obtained with the DDT 
dusts were not as striking as those experienced by other investigators 
of this insect. The mediocre to poor results suggest the possibility 
of contamination or adulteration of the concentrate from which these 
dusts were prepared, or a possible contamination of the diluent which 
may have given it an alkaline reaction. An alkaline carrier modifies 
or nullifies the insecticidal qualities of DDT. A different lot of DDT 
from the same manufacturer was used in mixing the baits from which 
good control was obtained. In this experiment, as in tests in 1940, 
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plots treated with .75 percent rotenone had a higher percentage of 
wormy fruits than the untreated plots. 

Recommendations. - Former recommendations made for the com
mercial tomato producer that either 70 percent cryolite or 70 percent 
calcium arsenate dust prepared with a suitable carrier, such as talc or 
kaolin, be used to control the tomato fruit worm, remain unchanged. 
For the home garden, where dusting equipment is not available, 10 
percent calcium arsenate-cornmeal bait applied by hand in dry form 
is recommended. Usually three applications should be made, the first 
not later than when the first fruits set, the second 10 to 14 days later, 
and the third 10 days after the second application. Applications 
washed off by rain within 24 hours should be repeated. 

Table 70.-Effectiveness of Different Insecticides for Controlling the Tomato 
Fruit Worm. Edisto Station, 1946. 

Treatments" 

I 
Dusts: Diluted with equal parts of kaolin and talc I 
1. Rotenone 0.75% ----------------------------------- ~ 
2. Cryolite 50% --------------------------------------
3. DDT 1.5% ---------------------------------------
4. DDT 3.0% ---------------------------------------
5. DDT 5.0% ---------------------------------------
Baits: Diluted with com meal 
6. DDT 1.5% ---------------------------------------
7. DDT 3.0% ---------------------------------------
8. Check (untreated) ----------------------------------

Percentage of 
wormy fruits"" 

21.8 
4.9 

17.5 
13.9 
17.1 

4.5 
5.6 

18.1 
"Commercial grades of insecticidal concentrates were used in preparing 

formulations. 
""Least significant difference: at odds of 19 to 1 = 1.7 

at odds of 99 to 1 = 2.3 

Pickle Worm 
(J. G. Watts) 

The incidence of the pickle worm on spring cucurbits was about 
normal in 1946. In the Blackville area a full-grown larva was first 
observed on May 22 on cucumbers during the second week of harvest, 
but no significant damage to commercial plantings occurred at that 
time in either the Blackville or Charleston areas. However, there 
was significant damage, as usual, to summer and fall plantings of 
cucumbers and squash, especially in the Charleston area where such 
plantings are becoming more extensive. 

Two field experiments were set up, one to compare the effective
ness of different insecticides and the other to determine the frequency 
of applications needed to protect fall-grown cucurbits against the 
pickle worm. In the latter experiment, a dust containing 60 percent 
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cryolite and sufficient tribasic copper sulphate to provide a concen
tration of 5 percent metallic copper was applied at 5, 10, 15, and 20-
day intervals, but the crop was destroyed by a storm before the first 
picking. An earlier variety of cucumbers was used in the experiment 
for the comparison of the different insecticides, and six pickings were 
made before the crop was desb·oyed by the storm. Five applications 
of dust were made at weekly intervals, except as noted below, with 
hand dust guns, to 1/ 43-acre plots, replicated three times. The results 
of the experiment are summarized in Table 71. 

Though the pickle worm population was smaller than is usually 
experienced in the fall, significant differences in the effectiveness of 
different insecticides were observed. The 3 percent and 5 percent 
DDT mixtures produced severe foliage injury as did the 3 percent 
benzene hexachloride and 3 per cent "1068" dusts. Treatment was 
accordingly discontinued after the second application. The 1.5 per
cent DDT dust caused slight foliage injury but the treatments were 
continued. From the standpoint of control therefore, the 60 percent 
cryolite and 1.5 percent DDT dusts were the only two treatments in 
the experiment that could be considered for possible recommenda
tion, and it is doubtful if even this concentration of DDT can be 
safely used on cucumbers. A 60 percent cryolite dust holds promise 
as a practical and effective insecticide for the pickle worm, but, inas
much as this material tends to cause an increase in the aphid popula
tion, an aphicide will be required where it is used. 

Plant lice populations built up to damaging proportions on most 
plots after two to three applications of the various dusts. They were 
most injurious on the plots which received applications of cryolite 
which gave best control of the pickle worm. Two applications of 40 

Table 71.-Percentage of Wormy Fruits and Degree of Aphid Infestation on 
Cucumber Plots Treated for Control of the Pickle Worm. 

Treatment¢ 

1. DDT 5% <1¢ -------------
2. DDT 3% ¢¢ -------------
3. DDT 1.5% --------------
4. "1068" 3% --------------
5. Benzene hexachloride 3% ¢¢ 

6. Cryolite 60% ------------1 7. Check (5 % metallic copper)_ 

Percentage 
Wormy 
Fruits 

3.9 
3.5 
1.4 

11.1 
6.4 
1.0 
8.6 

I 
I 

I 
I 

Percentage of Plants Infested 

Highly 
Infested 

44 
69 
61 
23 
15 
71 
34 

With Aphids 

i Moderately I 
Infested 

56 
30 
39 
71 
68 
29 
66 

I 
I 
I 

No. 
Aphids 

0 
1 
0 
6 

17 
0 
0 

" All treatments were applied as dusts with kaolin as the diluent. A fixed 
copper was included in each mixture for disease control. 

""Treatment discontinued after two applications because of severe foliage 
injury. 
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percent nicotine sulphate used at the rate of % pint to 100 gallons of 
water, and applied with a power sprayer to all plots brought the 
aphids effectively under control. The aphid infestation data for plots 
receiving the various treatments for pickle worm control are shown 
in Table 71. · 

Only benzene hexachloride and "1068", both of which were high
ly toxic to cucumber plants at the concentrations used, caused any 
reduction in aphid populations. In fact, all other materials actually 
increased aphid injury, presumably by destroying the natural enemies 
of the aphids and leaving the aphids themselves unharmed. None of 
the materials used holds promise of controlling both the pickle worm 
and aphids on cucumbers. 

New Insecticides 

(J. G. Watts) 

The past five years have seen greater progress in the development 
of promising new insecticides than any other like period, and the way 
appears open for continued or even greater progress during the next 
five years. The majority of the more promising new materials belong 
to a group of chemicals commonly known as "chlorinated hydro
carbons". In this group are DDT, benzene hexachloride, "1068", 
"Toxaphene", and a number of other closely related organic com
pounds. Although these compounds are closely related chemically, 
their toxicity to different species of insects is frequently quite dis
similar and unpredictable. Sabadilla, another relatively new alkaloidal 
insecticide derived from Sabadilla seed, holds exceptional promise for 
the practical and effective control of the squash bug and the Harlequin 
cabbage bug, two insects which have not been heretofore successfully 
conh·olled by insecticides. Hexaethyl tetraphosphate, found in use 
in Germany at the close of the war as a substitute for nicotine in 
aphid control, is now the subject of rather extensive experimentation. 

Some of these materials are now available commercially and 
others soon will be. All of them cannot be tested even in a prelim
inary way against all insect pests before they find their way into the 
hands of users in substantial volume. Their outstanding performance 
against certain insects may lead unscrupulous retailers and indis
criminating users to exploit them as a cure for all insect evils. Such 
a course would inevitably lead sooner or later to disappointing experi
ences. Therefore, in order to provide information on the value of 
some of the new insecticides for controlling a number of common in
sect pests, a series of laboratory screening tests were begun using 
different species which became sufficiently abundant locally to provide 
test material. In the accompanying tables data as to the effects of 
the various insecticides when used in the form of sprays against the 
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several insects are presented. In most cases one of the older, currently 
recommended insecticides was included in the tests as a check. 

On the basis of these preliminary observations the new insecti
cides tested appeared to be less effective than the standard lead 
arsenate spray as a control for the bag worm; DDT and "1068" were 
very much more effective than nicotine sulphate against the Pyracan-

Table 72.-Effectiveness of Several Insecticides When Used Against the Common 
Bag Worm of Arborvitae in Ca~::e Tests. 

Insecticide" 

Concentra
tion of 

insecticide 
used, 

Percentage of worms dead after 
indicated number of days: 

~~----------------~p~e_rc~e_n_t -+--2-T\~3 ~\ _5~~~~7-+1~1~ 1~ 
DDT I I I I l 

(50% active ingredient) ___ / 2.0 0 I 0 16.7 I 20.0 I 46.7 1 
Benzene hexachloride I I I 

(50% active ingredient I I I I 
1
1 1

1 
I 

containing 10% gamma I I 
isomer) ----------------1 2.0 \ 30.0 [ 36.7 140.0 I 53.3 I 70.0 I 

Sabadilla I I I I I I I 
(50% sabadilla seeds con- I I I I I I 
taining 2% alkaloids) ___ __ J 2.0 1 10.0 \ 20.0 \ 20.0 36.7 I 40.0 1 

Lead arsenate I I I I I I I 

46.7 

83.3 

60.0 

(98% active ingredient) ___ , 1.0 113.3 \ 26.7 1 80.0 \ 100.0 \ 100.0 \ 100.0 

Check -------------------1 o I o I o I 3.3 I 10.o I 1o.o 

0 All materials were applied as sprays having approximately equal concentra
tions of the active ingredients. 

Table 73.-Effectiveness of Several Insecticides When Used Against the Pyracan
thus Lace Bug in Cage Tests. 

Insecticide" 

I 
Benzene hexachloride I 

(50% active ingredient con
taining 10% gamma isomer)- \ 

Sabadilla I 
(50% sabadilla seeds contain-

ing 2% alkaloids) _______ _ 
DDT I 

(50% active ingredient) _______ J 

Nicotine sulnhate \ 
(40% active ingredient) ______ _ 

"1068" ------------------------1 
Check _____ - ------------------ 1 

Concentra-
tion of 

insecticide 
used, percent 

.16 

.16 

.16 

.20 

.08 

Percentage of bugs morbid 
or dead after 

1 Day 2 Days 3Days 

5.3 16.0 18.7 

8.0 10.6 10.6 

46.7 78.7 100.0 

.0 .0 .0 
94.7 97.3 98.7 

.0 2.4 4.0 

0 All materials were applied as sprays having approximately equal concentra
tion< of the active ingredients. 

.. 
/ 
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thus lace bug; DDT and benzene hexachloride were approximately 
equal in killing power and quicker acting than calcium arsenate 
against the asparagus beetle, and DDT, "1068", and benzene hexa
chloride were superior to lead arsenate against the striped sweet 
potato beetle. 

Table 74.-EHectiveness of Several Insecticides When Used Against the Asparagus 
Beetles in Cage Tests. 

---

Concentra-
tion on Percent morbid or dead after 

Insecticide 0 insecticide 
used, 

percent 1 Day 2 Days 3Days 4Days 

DDT 
(50% active ingredient) ____ .5 100.0 100.0 100.0 100.0 

Benzene hexachloride 
(50% active ingredient con-

taining 10% gamma · 
isomer) 

Sabadilla 
---------------1 .5 65.3 86.6 90.6 90.6 

(50% sabadilla seeds con-
taining 2% 

Calcium arsenate 
alkaloids) ____ .5 .0 9.3 13.3 20.0 

(71 % a~t~ve _ in~r~~~~~~==== l .3 30.6 77.3 98.6 98.6 
Check 1.3 1.3 5.3 6.6 

o All materials were applied as sprays having approximately equal concentra
tions of the active ingredients. 

Table 75.-EHectiveness of Several Insecticides When Used Against the Striped 
Sweet Potato Beetle in Cage Tests. 

--

percent 
Percent morbid or dead after indicated Concentra-

Insecticide 0 tion of number of days 
insecticide 

used, 1 I 2 I 3 I 4 I 5 I 6 
DDT 

I 
100.0 1100.0 (50% active ingredient) .5 90.6 100.0 100.0 100.0 

Cryolite 
(90% active ingredient) .3 

I 
4.0 4.0 18.7 30.0 39.9 48.2 

Lead arsenate 
(98% active ingredient) '! .2 8.2 16.2 21.9 26.3 33.9 47.3 

"1068" ----------------1 .2 I 70.8 80.4 82.1 84.5 85.9 I 87.4 
Benzene hexachloride I I I I 

(50% active ingredient I 

44.21 

I I containing 10% \ I 
53.0 I I gamma isomer) _____ .5 I 37.5 53.6 1 55.8 1 67.9 

Check _ -------1 I .0 2.71 2.71 4.4 1 11.61 15.1 

0 All materials were applied as sprays having approximately equal concentra
tions of the active ingredients. 
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Sources of Nitrogen as a Side Application for Cotton 
(W. N. Henderson, Jr.) 

During 1946 an experiment was conducted using seven different 
sources of nitrogen as side-dressings for cotton at rates equivalent to 
150 pounds of nib·ate of soda. As can be seen from Table 76 there 
were no significant differences in the yield of cotton from any of the 
sources of nitrogen except in the case of cyanamid. 

Table 76.-Influence of Various Sources of Nitrogen, Applied as Side-Dressings, 
on the Yield of Cotton. Edisto Station, 1946. 

Source of nitrogen 

Sodium Nitrate ------------------------' 
Ammonium Sulphate -------------------1 
Cal-Nitro ---------------------- ------- ~ 
Cyanamid -----------------------------Nitroprills ____________________________ _ 

Ammonium Nitrate --------------------- , 
Uramon ------------------------------1 
No Nitrogen --------------------------1 

Percentage of 
water-soluble 

nitrogen 

16.4 
20.5 
20.5 
20.6 
32.5 
33.5 
42.0 

"Least significant difference at odds of 19 to 1 = 224 pounds. 
Least significant difference at odds of 99 to 1 = 304 pounds. 

Yield of seed 
cotton per acre, 

pounds" 

517 
476 
596 
369 
512 
620 
564 
273 

Corn Fertilizer, Spacing and Variety ExperDn.ent 
(W. N. Henderson, Jr.) 

The improvement of com yields through the use of higher rates 
of nitrogen and closer spacing has attracted considerable attention in 
recent years. In order to explore these possibilities, an experiment 
was conducted involving various fertilizer treatments, spacings, and 
varieties. The corn was planted in 3% foot rows, and spaced 37.4 in., 
21.4 in., 15 in., and ll.5 in. in the row, or 4,000, 7,000, 10,000, and 
13,000 plants per acre, respectively. The varieties used were N. C. 
White Hybrid llll, N. C. Yellow Hybrid 26, and Douthit's Prolific. 
Applications of nitrogen were 0, 55, 95, and 135 pounds per acre and 
all rate-of-nitrogen plots received 45 pounds per acre of both potash 
and phosphorus. Each treatment was replicated five times. 

Due to the relatively droughty conditions at a critical stage dur
ing the growing period and a severe wind storm that did considerable 
damage before the ears were mature by disturbing the root system, 
the high rates of nitrogen did not result in appreciable increases in 
yield over the 55-pound per acre rate. During dry periods close
spaced corn that received heavy applications of nitrogen seemed to 
withstand the dry weather whereas comparable plots receiving light 
applications of nitrogen "fired" badly. Wide spacings and high rates 
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of nitrogen fertilizations produced little increase in yield over wide 
spacings and low rates of nitrogen fertilization, as can be seen in 
Table 77. This indicates the importance of close spacing in obtaining 
high yields of corn. 

The highest yielding variety was N. C. White Hybrid 1111 with 
an average yield of 55.7 bushels per acre. This represents an increase 
of 12.3 bushels per acre, or 22 percent, over Douthit's Prolific. 

Table 77.-Com Fertilizer, Spacing and Variety Test, 1946". 

Fertilizer, 
Yield in bushels per acre 

Average pounds N-P-K Spacing 
N.C. White[N. C. Yellow[ Douthit's of three per acre in inches Hybrid 1111 Hybrid 26 Prolific varieties 

0-45-45 37.4 40.66 41.0 38.0 39.9 

15-45-45 37.4 50.7 46.0 39.9 45.0 
15-45-45 21.4 50.8 47.6 38.9 45.7 
15-45-45 15.0 44.7 45.2 32.5 40.8 

55-45-45 37.4 50.1 49.0 39.7 46.3 
55-45-45 21.4 57.8 50.1 46.6 51.5 
55-45-45 15.0 55.6 62.9 47.7 55.4 
55-45-45 11.5 60.2 61.3 45.9 55.8 

95-45-45 37.4 54.5 45.7 41.0 47.1 
95-45-45 21.4 62.7 52.0 46.1 53.6 
95-45-45 15.0 61.8 52.4 49.2 54.5 
95-55-45 11.5 57.2 53.5 51.6 54.1 

135-45-45 37.4 56.1 50.1 40.5 48.9 
135-45-45 21.4 65.7 60.2 42.9 56.3 
135-45-45 15.0 60.1 55.6 55.8 57.2 
135-45-45 11.5 56.3 51.5 38.5 48.8 

135- 0-45 11.5 57.2 54.2 45.8 52.4 
135-45- 0 11.5 61.2 51.9 42.5 51.9 

"Corn planted April 24, 1946. 
Soil type-Dunbar Sandy Loam. 
15 pounds of nitrogen per acre were applied to plots receiving nitrogen at 

planting time. The remainder of the nitrogen was applied as a side application 
on June 4, 1946. Phosphorus and potash were applied at planting. 

Small Grain Variety Test 
(W. N. Henderson, Jr.) 

Each year, small grains are becoming more important in the 
agriculture of the state because of the growing livestock industry and 
the adaptability of small grains to mechanization. Farmers are turn
ing to the production of small grains as a substitute for corn since cost 
of production is lower and the small grains are more dependable. A 
variety test is conducted at this station each year in order to give 
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farmers in this section of the state information as to the highest yield
ing and best adapted varieties. Seed are secured from all leading 
seed breeders in the South. 

The small grain variety test plots were fertilized with 300 pounds 

per acre of 3-9-9 mixture, and top-dressed with 150 pounds of nitrate 
of soda per acre. The test was planted October 20, 1945. 

Oats. - Of 38 varieties of oats planted, the three leading varieties 

produced over 90 bushels per acre. These varieties were Stanton St. 
3, Victorgrain St. 6, and Victorgrain St. 5. Results are shown in 

Table 78. 

Table 78.-0at Variety Test, Edisto Station, 1946. 

Variety Source 

I 
Stanton St. 3 ____________________ Coker's Pedigreed Seed Co. __ _ 

Victorgrain St. 6----------------- Coker's Pedigreed Seed Co·--- ~· 
Victorgrain St. 5 _________________ Coker's Pedigreed Seed Co. __ _ 

Stanton St. 4-------------------- Coker's Pedigreed Seed Co. __ _ 
H-82-2-10 ----------------------Marett's Farm & Seed Co. ___ _ 
Fulgrain St. 1------------------- Coker's Pedigreed Seed Co. __ _ 
H-75-2-X ----------------------Marett's Farm & Seed Co. ___ _ 
Carolina Red Oat St. L ___________ Marett's Farm & Seed Co·----1 

DeSota ------------------------Marett's Farm & Seed Co. ____ r 

45-68 --------------------------Coker's Pedigreed Seed Co·---1 
Local Variety -------------------Home Grown ---------------
Victorgrain 45-12 ----------------Coker's Pedigreed Seed Co. __ _ r 
L~ga. St . . L _____________________ Georgfa Exp.eriment Station ____ ~ 

VICtOigram 45-10 ---------------- Coker s Pedigreed Seed Co. __ _ 
45-67 -------------------------- Coker's Pedigreed Seed Co. __ _ 
45-547 -------------------------Coker's Pedigreed Seed Co. __ _ 
Fulgrain 45-267 -----------------Coker's Pedigreed Seed Co. __ _ 
Victorgrain 43-3 ----------------- Coker's Pedigreed Seed Co. __ _ 
Victorgrain 45-5 -----------------Coker's Pedigreed Seed Co. __ _ 
Victorgrain 45-10 ----------------Coker's Pedigreed Seed Co. __ _ 
H-73-1-X -----------------------Marett's Farm & Seed Co. ___ _ 
M-725-8-1 ---------------------- .\farett's Farm & Seed Co. ___ _ 
Fulgrain 45-18901 ---------------Coker's Pedigreed Seed Co. __ _ 
Fulgrain St. 8------------------- Coker's Pedigreed Seed Co. ___ l 
Leroy St. L--------------------- Georgia Experiment Station ___ _j 
Fulgrain St. 2------------------- Marett's Farm & Seed Co. ____ j 
Letora -------------------------North Carolina State College __ j 
Fulgrain St. 6------------------- T. W. Wood & Sons----------1 
45-43 --------------------------Coker's Pedigreed Seed Co. __ _ 
Winter Resistant 28-32-12 _________ Marett's Farm & Seed Co·----1 

Victorgrain 45-6 -----------------Coker's Pedigreed Seed Co. __ _ 
Winter Resistant St. 5 _____________ Marett's Farm & Seed Co. ____ j 
Winter Resistant St. 724 ___________ Marett's Farm & Seed Co. ____ j 

Forkdeer St. 1 ------------------Tennessee Experiment Station __ j 
45-69 --------------------------Coker's Pedigreed Seed Co·--- j 
Lemont ------------------------North Carolina State College __ 
Golden Prolific St. 5 ______________ T. W. Wood & Sons----------1 

Fulwin St. L------------------- Tennessee Experiment Station __ 

Yield in 
bushels 
per acre 

106.3 
95.3 
91.1 
86.3 
85.5 
85.5 
85.0 
84.2 
83.4 
82.0 
81.0 
80.8 
80.1 
79.1 
78.3 
78.0 
76.4 
74.3 
73.6 
73.1 
70.9 
70.2 
69.9 
69.2 
66.7 
66.4 
65.5 
64.2 
62.1 
55.3 
53.0 
52.3 
51.0 
44.8 
44.3 
39.0 
32.3 
29.6 

.o( 
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Table 79.-Wheat Variety Test, Edisto Station, 1946. 

Variety Source 

M-777 ------------------------- Marett's Fann & Seed Co. ___ _ Hardired St. 6------------------- Coker's Pedigreed Seed Co. __ _ Hardired 306 ------------------- T. W. 'Vood & Sons ________ _ Hardired St. 45-904 ______________ Coker's Pedigreed Seed Co. __ _ 
H-1050-12-5-10-3 ---------------- Georgia Experiment Station ___ _ Hardired St. 5 ___________________ Coker's Pedigreed Co. __ _____ _ 
Sanett St. 2 _____________________ Marett's Fann & Seed Co. ___ _ 
Tennessee No. 612 _______________ Tennessee Experiment Station __ Coker's Hybrid 45-2L ____________ Coker's Pedigreed Seed Co. __ _ 
Forward 233 ______ -------------- T. W. Wood & Sons_ ________ l V. P. I. 13L ____________________ T. W. Wood & Sons ________ _ 
M-754 -------------------------Marett's Farm & Seed Co. ___ _ Sanett St. 45-904 _________________ Marett's Fann & Seed Co. ___ _ Sanett St. 41-950 _________________ Marett's Farm & Seed Co. ___ _ Sanett St. !_ ____________________ Marett's Farm & Seed Co. ___ _ 
Sanford Rust-Resistant ------------H. G. Hastings Seed Co·------ 1 Sanford ------------------------Georgia Experiment Station __ _ M-753 -------------------------Marett's Farm & Seed Co. ___ _ Carola 275 --------------------- T. W. Wood & Sons ________ _ Leaps Prolific 205 ________________ T. W. Wood & Sons ________ _ 
Tennessee 2 -------------------- Tennessee Experiment Station __ Redhart St. 45-457 _______________ Coker's Pedigreed Seed Co·--- 1 Coker's Hybrid St. 45-20 __________ Coker's Pedigreed Seed Co. __ _ Redhart St. 45-3 _________________ Coker's Pedigreed Seed Co. __ _ Redhart St. 5 ____________________ Coker's Pedigreed Seed Co. __ _ 
Carola -------------------------North Carolina State College __ Redhart 9 ---------------------- T. W. Wood & Sons---------1 Coker's Hybrid 45-24 __________ ___ Soker's Pedigreed Seed Co. __ _ 

Table 80.-Barley Variety Test, Edisto Station, 1946. 

Variety Source 

Marett's Sunrise St. 58-22-3 ______ ~ Marett's Farm & Seed Co·----1 Marett's Sunrise St. 2 _____________ Marett's Fann & Seed Co. ___ _ 
Marett's Sunrise St. 58-96-18 _______ Marett's Fann & Seed Co. ____ l Wood's Sunrise #124 _____________ T. W. Wood & Sons ________ _ 
Wood.'s Wong ------------------ T. W. Wood & Sons ________ _ N. C. State College Sunrise ________ N. C. Experiment Station _____ ! Marett's Calhoun ---------------- Marett's Fann & Seed Co. ___ _ Marett's Hooded St. 5 ____________ Marett's Farm & Seed Co. ___ _ 
Marett's M-102-31 ---------------Marett's Fann & Seed Co. ___ _ 
Jackson # 1 -------------------- Tennessee Experiment Station __ Marett's M-109-10 --------------- Marett's Fann & Seed Co. ___ _ Wood's Beardless ---------------- T. W. Wood & Sons ________ _ Marett's Awnless St. 5-24 _________ Marett's Fann & Seed Co. ___ _ 
Tennessee 52 ------------------- Tennessee Experiment Station __ ~ Marett's Awnless St. 3 ____________ Marett's Fann & Seed Co. ___ _ 
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Yield in 
bushels 
per acre 

50.0 
41.3 
39.1 
38.5 
36.6 
36.4 
35.4 
31.8 
27.8 
27.2 
26.6 
24.5 
24.0 
23.5 
23.5 
22.6 
20.3 
19.8 
16.4 
16.1 
15.2 
15.0 
13.0 
12.8 
12.8 
12.7 
12.3 
ll.5 

Yield in 
bushels 
per acn· 

76.0 
74.5 
73.8 
73.2 
63.2 
62.2 
61.1 
55.3 
54.9 
54.6 
52.1 
51.2 
50.3 
47.6 
46.8 
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Wheat. - In a test of 28 varieties of wheat, yields ranged from 
11.5 to 50 bushels per acre thus emphasizing the importance of select
ing good seed of well adapted varieties. The three leading varieties 
were M-777, Hardired St. 6, and Hardired 306. Results are given in 
Table 79. 

Barley. - Excellent yields were obtained from this important 
"Winter-Corn" crop, the four leading strains yielding 73 bushels per 
acre or better. All of these were strains of Sumise. A total of 15 
varieties and strains were included in this test. Although good yields 
can be obtained when barley is seeded on good land, it should not 
be planted on soils that are sandy, poorly drained, or low in fertility. 
The yields are shown in Table 80. 

Cotton Mechanization 

(L. 0. Drew, G. B. Nutt, and W. B. Rogers) 

Cotton mechanization studies were continued in 1946 to deter
mine: (1) the practicability of producing cotton on a large scale without 
the use of hand labor and (2) the effect of flame cultivation on weed 
growth. 

An attempt was made to mechanize completely the production 
of 100 acres of cotton. Complete cost records were kept of all opera
tions performed. Individual fields varied from 4 to 32 acres in size. 
Some fields were light, sandy soils while others were fairly stiff soils 
containing considerable clay. About 40 acres were terraced. Certain 
fields were in cotton for the first time in several years, having been 
either idle or used for growing small grains and hay crops. 

The following attests the degree of mechanization attained: 45 
acres were hoed once in the conventional manner, and at a later date 
some large occasional weeds were chopped out to prevent their going 
to seed; and 55 acres were completely mechanized, except for the 
hand pulling of an occasional large weed on 25 acres. 

A detailed description of the operations performed on the 100 
acres follows: 

Seedbed Preparation 

All fields were plowed once with a disk tiller and then double 
disked with a tandem disk harrow just before planting. 

Planting and Fertilizing 

The fields were planted and the fertilizer applied with a two-row 
tractor planter having a fertilizer attachment. Planting was begun 
April 16 and completed April 25. Disk hillers and runners on the 
planter were set so that the beds would be flat, which is desirable 
for flame cultivation. The rows were 42 inches apart, and a 4-10-6 
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fertilizer was applied at the rate of 600 pounds per acre in a band 
about Plz inches to the side and 1 inch lower than the seed. Seed of 
Coker 100 Wilt-Resistant, strain 4, were planted about 1% inches deep 
at the rate of P/z bushels per acre. These seed had been machine
delinted and treated with 2 percent Ceresan. 

Figure 35.-A two-row tractor planter with fertilizer attachment. 

Rotary Hoeing 

When the plants were three or four inches high, they were culti
vated once with a four-row, tractor-drawn rotary hoe. This machine 
was pulled by a tractor operating in third or fourth gear, and ap
proximately 35 acres were covered per day. Rotary hoe attachments 
that fit between the front sweeps of a tractor cultivator are now 
available. These toothed wheels run directly on the bed when the 
cotton is young without excessive injury to the plants. If any plants 
are covered with soil thrown by the sweeps, the wheels tend to 
uncover them. Ordinarily, the rotary hoe may be used twice before 
the plants are large enough for cultivation in the conventional manner. 

Thinning and Chopping 

Mter using the rotary hoe the plants were thinned with a two-row, 
b·actor-drawn cotton chopper. An attempt was made to use the chop
ping attachment on the 1945 model flame cutivator, but difficulty 
was encountered in keeping the buckets centered on the beds, par-
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ticularly on curving rows. The buckets would swing into the burners 
and knock them out of position. After unsuccessfully trying this flame 
chopper, it was decided to try the Dixie Cotton Chopper. Since there 
was a uniform stand of cotton, this machine did a satisfactory job. 
One disadvantage of this machine was that it required an operator 
in addition to the tractor driver, thereby making chopping a two-man 
operation. 

Cultivating with Sweeps 

Cultivation with sweeps on a tractor-mounted cultivator was 
started May 7. Sweeps were set as flat as possible in an attempt to 

Figure 36.-A two-row tractor cultivator, showing the position of the 
sweeps and the rotary hoe attachments for cultivating young 
cotton. 
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keep the beds level enough for subsequent flame cultivation. The 
fields were cultivated an average of five times. The fertilizer attach
ment from the tractor planter was used in applying a side-dressing 
of 200 pounds of nitrate of soda per acre during the latter part of May. 

Flame Cultivation 

Flame cultivation was begun the first week in June. The 1945 
model flame cultivator was used for about a week before a new model 
arrived. The old model used distillate as the fuel for flaming while 
the new model used butane gas. Operating costs for the two machines 
were approximately the same. The flame was easier to adjust and 
regulate on the new model, and a continuous spark to keep the burners 
ignited was necessary. 
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Figure 37.-A close-up view of the rotary hoes attached to the front culti
vator gangs for cultivating seedling cotton. 

It seemed desirable to mount a tractor cultivator with convention
al sweeps and a flame cultivator on one tractor, thereby making it 
possible to combine these operations. Thus the sweeps cleaned the 
middles while the flame controlled the weeds in the drill. In making 
this adjustment the rear gang was removed from the tractor culti
vator and the flame machine mounted in its place. This arrangement 
was tried on 54 acres before it was decided to mount the two machines 
on separate tractors. The change was made because the front sweeps 
of the cultivator left ridges in the row middles, and the runners sup
porting the burners of the flame machine would not stay centered. 
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Perhaps this difficulty could have been overcome by mounting addi
tional sweeps on the front of the tractor to smooth out the ridges. 

The principal weeds occuring in the cotton fields were crab 
grass, Johnson grass, coffee weed, Bermuda grass, cocklebur, pursley, 
pigweed, and nut grass. Those most difficult to control were Johnson 
grass and coffee weed. The flame usually killed weeds less than 4 
inches high while those more than 6 inches in height survived. The 
critical period, as far as mechanization was concerned, was the time 
between weed seedling emergence and the beginning of flame culti
vation. If the weeds could be controlled during this period of 4 or 
5 weeks, complete mechanization could usually be achieved. 

Dusting for Boll Weevil Control 

A 50-50 mixture of calcium arsenate dust and kaolin clay was ap
plied at the rate of 16 pounds per acre in an attempt to control the 
boll weevil. The entire 100 acres were dusted once and 25 acres were 
dusted a second time. This was insufficient to properly control the 
boll weevil and the crop suffered considerable damage. The situation 
was aggravated by the heavy side dressing of nitrate of soda (200 
pounds per acre) which caused the plants to grow tall and leafy. 

Defoliation 

Aero defoliant, containing calcium cyanamid as the active in
gredient, was applied at the rate of 20 to 30 pounds per acre about a 
week before picking began. Seventeen acres did not require defolia
tion and 15 acres were purposely not defoliated as a check. Thus a 
total of 68 acres were defoliated. The defoliant and the calcium 
arsenate ~ust were applied with an 8-row tractor duster. 

Mechanical Picking 

Picking with the IHC high-drum cotton picker was begun on 
August 29 and required six weeks for completion. Some fields were 
picked twice, so that a total of 136 acres were picked. After servicing 
the machine each morning and waiting for the plants to dry, there 
were only eight hours, as a rule, during which picking could be done. 
Had lights been installed on the picker, the acreage covered probably 
could have been increased by 50 percent or more. The percentage 
of cotton removed from the plants could be kept at a high level 
(about 95 percent) by careful adjustments of spindles and doffers 
and by replacement of these parts when they became worn. 

Ginning 

Almost all of the cotton was ginned at three local cotton gins. 
These gins were equipped with extractor feeders and driers. One 
was equipped with a six-drum cleaner and another added one of these 
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units late in the ginning season. The driers were operated early in 
the ginning season but their use was discontinued as the seed cotton 
brought to the gins became drier. The average charge for ginning, 
bagging, and tieing was about $6 per bale. The total yield was equival
ent to 54.7 bales of 500 pounds each. 

Explanation of Table 

A summary of the cost of production on the 100-acre project is 
shown in Table 81. The fixed, operating, and total costs, as well as 
the unit costs per acre and per hour are listed for each of the mechan
ized operations. The fixed costs were computed from both actual 

Table 81.-Costs and Returns From 100 Acres of Cotton Under Mechanized Production, 
Edisto Station, 1946. 

Cost of Production 

Operation 
I 
Hours of r· Equipment costs, dollars 
Opera- I . I I tion Fixedl Operatmg Tota 

I 
Plowing -------------------1 
~~~~g ;~d-F~rtiiiz'h;g====== j 
Rotary Hoeing ------------
Chopping -----------------
Sweep Cultivating ---------- ~ 
Flame Cultivating _________ _ 

Machine Picking ------------ ~ 
Stalk Cutting _____________ _ 
Miscellaneous2 ______ __ ____ _ 
Cost of operations ___ _______ _ 
Cost of materials3 ___________ 1 

79 65.38 
85 49.73 
60 41.75 
20 18.67 
33 I 39.37 

257 113.53 
172 . 91.32 
282 835.66 

43 26.98 

1031 1282.39 

42.06! 
44.62 
51.25 
11.33 
25.97 
94.64 

230.32 
187.96 

19.03 
559.25 

1266.43 

107.44 
94.35 
93.00 
30.00 
65.34 

208.17 
321.64 

1023.62 
46.01 

559.25 
2548.82 
1578.90 

Rent4 __ ------------------- 1 
Total cost of production------ 1 I 

500.00 
4627.72 

Summary of Costs and Returns. 

Item 

Lint __ - -- __ --------------------------\ 
Seed ---------------------------------
Total Returns ------------------------- ~ 
Total Costs --------------------------
Net Returns --------------------------

Per 100 Acres 

$7,794.75 
1,741.74 

$9,536.49 
4,627.72 

$4,908.77 

Per Acre 

$77.95 
17.42 

$95.37 
46.28 

$49.09 

Unit cost in dollars 

Per acre I Per hour 

1.07 I 
.94 
.93 
.30 
.65 

1.36 
1.11 
1.55 
1.50 
1.98 

2.10 
3.21 

10.24 
.46 

5.59 
25.49 
15.79 

5.00 
46.28 

.81 
1.87 
3.63 
1.07 

Per Bale 

$142.50 
31.80 

$174.30 
84.60 

$ 89.70 

lFixed costs were computed from both actual and estimated values and include such items 
as depreciation, repairs, interest, insurance and taxes. 

2Miscellaneous costs include hand hoeing, dusting, ginning and hauling. 
3Cost of materials includes seed, fertilizers and dusts. 
4Rental costs were computed on the basis of $5.00 per acre. 
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values (where available) and estimated values" and include such 
items as depreciation, repairs, interest, insurance and taxes. The op
erating costs include fuel, lubricating oil and labor. oo It should be 
pointed out that most of the machines used have a greater capacity 
than required for the acreage covered in this enterprise and that lower 
per acre and per hour costs could be realized by the operation of 
the machines at full capacity. The operating cost of the tractor is not 
given separately because it was included in the operating costs of the 
other machines. 

Summary 

l. An attempt was made to completely mechanize the production 
of 100 acres of cotton. Fifty-five acres were completely mechan
ized except that large weeds were removed by hand once on 25 
acres. The remaining 45 acres were hoed once, and at a later 
date some large occasional weeds were chopped out to prevent 
their going to seed. 

2. The only operations requiring the labor of more than one man 
were planting, chopping and dusting. If a satisfactory chopping 
attachment for the flame cultivator were available, chopping 
might become a one-man operation. 

3. Two important factors in the success of mechanization were 
early planting and the use of fields relatively free of weeds. 

4. The critical period in the program of mechanization followed in 
this experiment was the time between seedling emergence and 
flaming. 

5. Flame cultivation usually controlled weeds less than 4 inches 
in height, but was not effective against larger weeds. 

6. The total yield was 54.7 bales of 500 pounds each. 

7. The total cost of producing 100 acres of cotton was $4,627.72. 
8. The costs per acre and per bale were $46.28 and $84.60 respec

tively. 

9. The total gross return from 100 acres was $9,536.49. 

10. The total net return from 100 acres was $4,908.77. 

11. The net return per acre was $49.09. 
12. The net return per bale was $89.70. 

"Some of the estimated values were obtained from the following: "The Cost 
of Using Farm Machinery," Kansas State College Bul., V. 29, No. 4, April, 1945; 
"Life, Service and Cost of Service of Farm Machines on 400 Iowa Farms," Iowa 
Agri. Exp. Station Bul., P. 37, Jan., 1942. 

""Tractor drivers and operators were paid $2.40 per day. Other laborers were 
paid $1.25 per day. 

L 
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The demand for the publications of the South Carolina Experi
ment Station continues strong and comes from a wide range of in
quirers, many of whom are interested in the practical application of 
the technical results of research work. Station publications distributed 
during the fiscal year totaled about 52, 639. 

Distribution of publications is through (a) a classified mailing list 
which now 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 and other states 
and even from foreign countries. 

Bulletins, Circulars, and Reports 

During the fiscal year eleven new publications were issued as 
follows: 

Bulletin 360, Food Supply of Rural Families in The Six Mile 
Area of Pickens County. AdaM. Moser. 

Bulletin 361, Experiments on The Use of Vegetable Seed Protect
ants. C. N. Clayton and C. J. Nusbaum. 

Bulletin 362, Cotton Ginning Equipment and Its Utilization in 
South Carolina. James M. Stepp. 

Bulletin 363, Inspection and Analysis of Commercial Fertilizers. 
H. J. Webb. 

Bulletin 364, Sweet Potato Production Possibilities in South Car
olina. M. J. Peterson, G. H. Aull, E. W. Knobel, and J. C. Downing. 

Bulletin 365, The Economic Outlook in Sumter, South Carolina. 
J. M. Stepp and S. F. Phillips, Jr. 

Circular 70, Agricultural Production to Meet 1946 Needs. G. H. 
Aull and M. J. Peterson. 

Circular 71, Freezing Preservation of Food Products. L. 0. Van 
Blaricom and C. L. Morgan. 

Circular 72, Postwar Employment Opportunities in An Agricul
tural Community. Allen D. Edwards and Irving A. Spalding. 

Miscellaneous Publication, Cucumber and Squash Production in 
The Coastal Area of South Carolina, W. C. Barnes. 

Fifty-eighth Annual Report of the South Carolina Experiment Sta
tion of Clemson Agricultural College for the year ended June 30, 1945. 

Technical Contributions 

During the year nine technical contributions to scientific publica
tions have been published by members of the station staff, namely: 
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No. 108, Effects of Storage Conditions on Survival of Colleto- ~'\, 
trichum Gossypii. By C. H. Arndt. Phytopathology, January 1946, Vol. 
XXXVI, No. l. 

No. 122, The Internal Infection of Cotton Seed and The Loss of 
Viability in Storage. By C. H. Arndt. Phytopathology, January 1946, 
Vol. XXXVI, No. l. 

No. 123, Viability and Infection of Light and Heavy Cotton Seeds. 
By C. H. Arndt. Phytopathology, October 1945, Vol. XXXV, No. 10. 

No. 125, A New Phyllophaga from Alabama and Georgia. By 0. V 
Cartwright. Entomological News, January 1946, Vol. LVII, No. l. 

No. 127, Internal Cork, A New Disease of Sweet Potato of Un
identified Cause. By C. J. Nusbaum. Phytopathology, January 1946, 
Vol. XXXVI, No. l. 

No. 128, Internal Brown Spot, A Boron Deficiency Disease o[ 
Sweet Potato. By C. J. Nusbaum. Phytopathology, February 1946, 
Vol. XXXVI, No.2. 

No. 130, Two New Psammodius from Southeastern United States. 
By 0. L. Cartwright. The Brooklyn Entomological Society, June 1946, 
Vol. XLI, No. 3. 

No. 131, Sulfamerazine in The Treatment of Pullorum Disease. 
By G. W. Anderson. The Journal of The American Veterinary Medical 
Association, June 1946, Vol. CVIII, No 8.'31. 

No. 132, Notes on Cerambycidae of South Carolina. By Franklin 
Sherman. Entomological News, May 1946, Vol. LVII, No.5. 

Publicity Work 

During the fiscal year 45 news letters were distributed to the 
newspapers of the state dealing in various ways with the Experiment 
Station and its work. These included (a) information and instruction 
material from research workers, (b) announcements of new publica
tions 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 news letters. 

Feature articles based upon research results' as shown in the An
nual Report and other publications have been distributed to various 
daily newspapers of the state and to several farm journals. 

Thus through these news letters and feature articles the work of 
the Experiment Station as a whole 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 APPROPHIATIONS UNDER THE HATCH, ADAMS, 
pURNELL AND BANKHEAD-JONES ACTS, 1945-1946 

Hatch 
Cr. 

To balance from appropriations for 

FEDERAL FUNDS 

Adams Purnell 
Bankhead

Janes 

1944-1945 _________________________ $ 0.00 $ 0.00 $ 0.00 $ 0.00 

Heceipts from the Treasurer of the United 
!:>rates, as per appropriations for the 
fiscal year ended June 30, 1946, under 
Acts of Congress approved March 2, 
1887 (Hatch Fund), March 16, 1906 
(Adams Fund), February 24, 1925 (Pur
nell Fund), and June 29, 1935 (Bank-
bead-Jones Fund) ------------------$15,000.00 $15,000.00 $60,000.00 $64,344.56 

Dr. 

Personal Services _______ --------- _______ $11,112.19 $12,825.05 $44,447.28 $43,399.1-1 
Travel expenses ------------------------ 454.68 149.54 2,664.28 226.12 
Freight and express --------------------- 4.29 1.40 213.17 283.84 
Communication service ------------------ 346.81 159.86 477.08 272.44 
Rents and utility services _________________ ______ _ 53.98 1,373.27 309.08 
Printing an:! binding ------ - ------------- 903.43 ---------- 1,712.87 ---------
Other contractual services --------------- 131.25 64.71 841.22 188.96 
Supplies and materials ------------------ 1,637.03 360.65 3,988.11 7,585.09 
Equipment ____ _ __ ____ __ _ _ __ ____ _ _ __ __ _ 410.32 
Land and structures -------------------- --------

1,384.81 4,282.72 7 079.89 
--------- --------- 5,000.00 
----- ----- - ----

Totals _________ ---------- _____ $15,000.00 $1.5,000.00 $60,000.00 $64,344.56 

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 
rf the Scuth Carolina Agricultural Experiment Station, for the fiscal year ended June 30. 1946: 
that we have found the same well kept and classified as above; and that the balances, receipts. 
and disbursements are as follows: 

Unexpended balance brought 
forward from previous 

Hatch 
Fund 

year _______ ___________ $ 0.00 

Receipts for the year from the 
Treasurer of the United 
States · -------- - -------$15,000.00 

Total Fe~'eral Funds _________ $15,000.00 
Disbursements for the year ___ $15,000.00 

Adams 
Fund 

$ 0.00 

$15,000.00 
$15,000.00 
$15,000.00 

Purnell Bankhead- Total All 
Fund Jones Fund Funds 

s 0.00 $ 0.00 $ 0.00 

$60,000.00 $64,344.56 $154,344.56 
$60,000.00 $64,344.56 $154,344.56 
$60,000.00 $64,344.56 $154,344.56 
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SUPPLEMENTAHY STATEMENT, 1945-1946 

FUNDS OF THE EXPEHIMENT STATION OTHER THAN THOSE 
FROM FEDERAL SOURCES 

SOURCES OF FUNDS 

Balance from 
previous year 

State appropriations or allotments _____________ $ 0.00 
Sales _____________ ------------------ ______ 143,282.99 

Totals _______________________ --- ______ $143,282.99 

Heceipts for 
1945-1946 

$230,000.00 
307,500.47 
-----
$537,500.47 

CLASSIFICATION OF TOTAL EXPENDITURES FROM 
SUPPLEMENTARY FUNDS 

Totals 

$230,000.00 
450,783.46 

$680,783.46 

Personal services _____ --------------------- _ ---------------------- ______ $232,403.31 
Travel expenses ------------- _ -------------------------------- __ - --- ___ 5,422.49 
Freight and express __ ---------- _____ -------------------------- __ _____ __ 4,849.86 
Communications service _________ --------- _____ - _ -------- _ __ ___ __ __ _ __ _ _ _ 2,598.08 
Bents and utility services ------------------------------------------------ 5,220.10 
Printing and binding _______ ----- _ -- __ --------- _____ ------- __ ---- __ _ _____ 2,253.48 
Other contractual services ------------------------------------------ ___ __ 28,307.11 
Supplies and materials ___ -- ______ - ------------------------------- _ __ _ ___ 152,289.04 
Equipment ------------------------------------------------------------ 58,315.68 
Lands and structures --------------------------------------------------- 40,634.06 
Unexpended balance ---------------------------------------------------- 148,490.25 

Total -------------------------------------------------------------$680,783.46 

Proper vouchers for all the above disbursements are on file and have been examined by 
us and found correct. 

And we further certify that the expenditures have been solely for the purposes set forth 
in the Acts of Congress approved March 2, 1887, March 16, 1906, February 24, 1925, and June 
29, 1935, and in accordance with the terms of said acts, respectively. 

Attest: S. W. EVANS, 
Custodian of the seal 

Signed: J. M. SMITH, State Auditor 


